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Thinking of our elders, from a professional, personal, and 
human point of view; taking into account our young people—
the reason for our being professional, personal, and human; 
without forgetting us, with our frailties: professional, personal, 
and human.
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Randomized clinical trials (RCTs) are the best way to assess the efficacy and/
or toxicity of a therapeutic product. They have been developed and refined 
particularly for clinical pharmacology. RCTs are seldom used for non- 
pharmacological interventions, and very rarely in surgery.

Even when there is an improvement, it is hard to find scientific evidence to 
establish whether a surgical procedure is better than some other one, whether 
surgery that has achieved good results in adults is also effective in old people 
and is equally favorable in males and females. This kind of information is 
very important for supplementing a Health Therapeutic Assessment (HTA) 
and implementing the guidelines in various areas of surgery.

However, the field of surgery is always very complex because the experi-
ence and the manual skills of surgeons and their staff are of paramount impor-
tance for the success of any intervention. This means that surgical RCTs must 
be multicentric in order to randomize the surgeons when comparing, for 
instance, two surgical procedures. It is even harder to achieve double blind-
ness because the surgeons must be aware of the procedure, while the blind-
ness should be mandatory for the patients. It is instead possible that the results 
of a surgical intervention are evaluated by surgeons who are not involved in 
that clinical trial.

This book, written by Italian surgeons, sets out to define and discuss these 
problems in a specific field: laparoscopy in frail old people. The definition of 
frailty is particularly relevant for the Italian population. In fact, Italians top 
the lists for lifespan (81 and 85 years for males and females, respectively), but 
the drop lower when the healthy lifespan is considered because they often 
suffer one or more pathologies in the last part of their lives. Probably, scarce 
attention to good life styles is the main reason.

Therefore, “classic” surgery could be contraindicated in such conditions 
while laparoscopy, being less invasive, may be tolerated better by frail old 
people.

The authors of this book are convinced that only RCTs can give answers 
to a number of questions. Is the treatment urgent and necessary or could it be 
delayed? Some cases of acute appendicitis can avoid surgery because the 
infection could be cured by antibiotics. A recent study shows that obese dia-
betics achieve the same results—loss of body weight—with a well-balanced 
diet or a gastric bypass.

Most surgical knowledge is based on interventions in adults. Are they 
transferable to frail old people? Then too, if laparoscopy is really well 

Foreword



viii

 tolerated in old people, are the results acceptable? Results mean not only in 
the short term, but also with long enough follow-up to evaluate late or long-
term side effects and relapses. All these questions in the various pathological 
areas call for RCTs to avoid “good intentions” translating to damage. We 
need to know what is better because we cannot accept that the age of patients 
and their frailty is a reason to avoid surgery or an excuse to limit them to non- 
surgical treatments.

The possibility of organizing more RCTs in surgery depends essentially 
on the availability of adequate resources that national and European govern-
ments will make available. This book gives them good reasons.

Frail old people deserve attention!

Silvio Garattini
“Mario Negri” Institute for  
Pharmacological Research, 

Milan, Italy

Foreword
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“Science is built of facts the way a house is built of bricks: but an accumula-
tion of facts is no more science than a pile of bricks is a house”, wrote the 
mathematician Henri Poincare.

However, as surgeons and doctors, we have to face and consider our own 
“facts”.

We are ageing! This is the first fact. From a global perspective, it is esti-
mated that the number of people over 65 years old will increase from 5234 
million in 2010 to more than 1.5 billion in 2050 and, currently, about 33% of 
hospital stays and 41% of hospital costs are attributed to patients over 65 years 
old.

As an example, more than 20% of the Italian population is over 65 years 
old and this percentage is expected to rise to 34% by 2050. Over the last 
20 years, life expectancy in the country has increased from 78 to 80 years for 
men and from 84 to 85 years for women. About 20% of the elderly and 6% of 
the country’s total population are now over 80 years old.

Second fact: when we think of the elderly, our first thought is chronic 
medical illness, but it is estimated that 21% of the total population over 60 
will need surgery, compared to only 12% of people in the 45–60 age group.

Third fact: we are all well aware of the advantages of laparoscopy in 
planned surgical procedures, which include elderly and frail patients. 
However, there are many doubts about emergencies: people over 70 who 
undergo an emergency laparotomy have a hospital mortality of 21.4%, and 
older patients, especially octogenarians, have worse outcomes with up to 
44% mortality reported.

Fourth fact: an ageing population will put greater financial pressure on 
elderly care systems. And in an era of budgetary restrictions, this has to be 
taken into careful consideration.

Fifth fact: we continue to use the term “elderly” only in a chronological 
sense: 65 years old continues to be adopted as a threshold for old age. This 
can no longer be the case, just as it can no longer be just a number (age) to 
define a person's situation. That is why it is better to use and talk about, and 
define, frailty.

Sixth fact: last but not least, it is no longer the time for the one-man show; 
surgeons cannot and must no longer ignore multidisciplinarity, especially in 
the medical profession.

These are the facts. However, on their own, these facts are not science.

Preface
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“… As doctors and surgeons, our mission is to treat patients to the best of 
our knowledge and expertise. The exponential knowledge eruption and the 
nearly daily skill-related technology advances in minimally invasive surgery 
make it more than ever mandatory that we, surgeons and doctors, humbly 
examine, analyze and objectively audit our own practice…we have to recog-
nize and discard our acquired biases, and base our diagnostic procedures and 
surgical therapy on ‘hard’ evidence…” It is still correct, timeless, and contex-
tual what Dr. Fingerhut wrote.

So these were the ideas that led us to be the Editors of a book about the 
laparoscopic approach in emergencies in elderly and frail patients.

We tried to work on it with a multitasking approach, involving not only 
surgeons but also anaesthetists, internists, nurses, and radiologists. As this is 
an indisputable fact, only together, we could try to summarize the facts in 
science.

Without forgetting ethics!
The idea for this book was born at the beginning of 2020, and in the mean-

time another worrying fact has emerged, the SARS-CoV-2 (COVID-19) 
infection.

There is no real evidence, especially regarding surgery, about this “worry-
ing fact”. However, we could not overlook it, especially considering that our 
elderly were significantly affected during the first wave. On the contrary, in 
the second wave, younger people became frail.

We have tried to answer the questions listed above, which we want to share 
with everyone. Perhaps “forcing” the meaning of the Aristotelian syllogism a 
bit: if the safety and efficacy profiles of laparoscopy in the elderly and frail 
patient have been confirmed, then it is even more true in the non-elderly and 
non-frail patient.

Vittorio Veneto, Italy Ferdinando Agresta  
Monserrato, Italy  Mauro Podda  
Civita Castellana, Italy  Fabio Cesare Campanile  
Firenze, Italy  Carlo Bergamini  
Ferrara, Italy  Gabriele Anania   
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How to Define an Elderly and Frail 
Patient?
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1.1  How to Define Elderly?

The definitions of old age are not consistent from 
the standpoints of biology, employment, retire-
ment, and sociology. For statistical and public 
administrative purposes, elderly is convention-

ally defined as a person 65  years old or older, 
while those from 65 through 74  years old are 
often referred to as “young old” and those over 
75 years old as “old.”

With recent advances in medical and public 
health science, the average life expectancy has 
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increased rapidly. Thus, some studies have sys-
tematically addressed the issue of biological age-
based descriptions of “elderly” in clinical 
settings. In the most conspicuous review, the 
authors recommend limiting the definition to the 
people over 75 years of age, instead of the current 
65, and to reform the social system according to 
the aging society (1). Others suggest using “pre- 
old age” from 65 to 74 and “old age” over 75. In 
addition, people aged 90 years and over can be 
classified as “oldest-old” or “super-old.” There 
are also regional differences in average life 
expectancy. Therefore, when defining elderly on 
the basis of chronological age, we need to take 
into account also historical, regional, and social 
variations.

Some studies have systematically addressed 
the issue of chronological age-based descriptions 
of “elderly” in clinical settings. The first differs 
from chronological age because it takes into con-
sideration a number of factors other than just the 
date of birth. Since aging would occur gradually 
accumulating damage to various cells and tissues 
in the body, the concept of “biological age” may 
be used as a trait d’union between elderly and 
frail. The concept of biological age is quite clear 
from a speculative and philosophical point of 

view, but it is difficult to translate in a clear oper-
ational definition; it maintains a considerable 
individual variability and interobserver discrep-
ancy when used in clinical practice. Therefore, 
when dealing with the concept of elderly in this 
textbook, we will mainly refer to the strict con-
cept of chronological age, whose theoretical defi-
nition, despite having not so clear numerical 
boundaries, still maintains a certain uniformity 
among various authors.

1.2  How Often Do We Face 
an Elderly Patient 
in the General Population 
and Surgical Practice?

Globally, the population is aging, and the life 
expectancy is increasing worldwide. According 
to the National Institute on Aging, National 
Institute of Health, and the World Health 
Organization, the number of people 65 and older 
is projected to grow from an estimated 524 mil-
lion in 2010 to nearly 1.5 billion in 2050, while 
those 80 years or more will number 400 million 
persons, with most of the increase in developing 
country (2). In Figs. 1.1, 1.2, and 1.3, we report 

Fig. 1.1 The median age of the population on each continent

F. Agresta et al.
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the median age distribution in the world and in 
Europe, and the increase in elderly index (per-
centage ratio between the population aged 65 and 
over and the population aged 0–14) in Italy in the 
last 15 years. The median age increasing among 
the European countries in the last decade is 
evident.

As a result of the increasing number of elder-
lies worldwide, the conditions that require sur-
gery, such as atherosclerosis, cancer, arthritis, 
prostatism, and others, are also increasing. This 
demographic transition has changed the sur-
geons’ definition of older patients, still based on 
a threshold of 50 in 1907, when surgery was not 

Fig. 1.2 Median age increasing among the European countries in the 2006–2016 decade
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warranted even in this age group; indeed, nowa-
days a growing number of complex operations 
are being successfully performed to patients over 
80 years.

1.3  Should the Operative 
and Perioperative Approach 
Be Different in Elderly 
Patients?

Pharmacotherapy has helped people living lon-
ger, and patients who need surgery in elective or 
urgent setting commonly use several medications 
(polypharmacotherapy) as a consequence of a 
high level of multimorbidity. Therefore, the sur-
geon must be able to know and interact with 
organ dysfunctions and with the adverse side 
effects of polytherapies.

The clinical presentation of surgical problems 
in the elderly may be subtle, and this may lead to 
delay in diagnosis. While the results of elective 
surgery in the elderly are reproducibly good, it 
has long been acknowledged that elderly patients 
having emergency surgery can have worse out-
comes. Depending on the specific scenario, these 
worse outcomes can manifest in different ways: 
increased risk of peri- or postoperative death, 
development of postoperative complications, 
prolonged length of hospital stay, or discharge 
destination being other than the patient’s own 
home (the need for rehabilitation, care, or nurs-
ing home placement). A patient’s age should be 
treated as a scientific fact, not with prejudice, and 
no particular chronologic age is a contraindica-
tion to surgery. However, not all patients with 
conditions amenable to operative management 
should be taken to the theater. Futile surgery must 
be avoided; this requires robust risk assessment 
and discussion with the patient, family, caregiv-
ers, and patient advocates. Some older patients 
admitted with life-threatening pathology will be 
aware that they are approaching death and would 
rather have the focus shifted to palliative mea-
sures rather than heroic and unrealistic surgery. 
Deciding not to operate can be a difficult task and 
is certainly not the easy option. With patient and 
family emotions running high, deciding against 

surgery can often be viewed as “giving up.” 
Multidisciplinary discussion may be required in 
particularly difficult cases.

In addition, prior advanced care planning 
could avoid unnecessary, distressing, and costly 
emergency admission and investigations when 
the wishes of the patient are already known.

In reverse, one of the key recommendations 
from some reports is early access to surgery when 
required. Diagnosis in elderly patients with an 
acute abdomen is challenging. Comorbidity, such 
as stroke and dementia, can result in communica-
tion difficulties. In addition, elderly patients may 
not present with the typical features one would 
expect in certain intraabdominal conditions. They 
may have reduced, atypical pain or show absence 
of intraabdominal sepsis signs. Emergency lapa-
rotomy carries a significant mortality, and this 
has been shown to increase with age; therefore, a 
rapid clinical and instrumental diagnosis must 
guide to the correct and timely surgical interven-
tion to be performed. If definitive intervention is 
not timely undertaken, it can result in deteriora-
tion, development of adverse events, and poor 
outcome. In the most severe cases, delays in 
delivering definitive treatment have contributed 
to death.

No evidence supports a single standard pre-
surgical assessment for the elderly. Preoperative 
screening should be guided by the type of surgery 
and the underlying comorbidities rather than a 
routine list of tests. Cardiac, pulmonary, liver, 
and renal function, as well as electrolytes and 
nutritional status, should be evaluated for any 
patient, but keeping the physiologic age-related 
changes into a great consideration.

A report of the Royal College of Surgeons of 
England on the “Higher Risk General Surgical 
Patient” includes discussion on the use of risk 
assessment in emergency surgery (3).

There are many risk predictions models avail-
able to the emergency clinician, for example, 
ASA, P-POSSUM, and APACHE-2. None of 
these risk scores makes any adjustment for frailty. 
Some are more complicated and time consuming 
than others and a balance is required between 
accuracy of prediction and real-world applicabil-
ity. Although age-specific risk prediction models 
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do exist, they are often cumbersome, making 
them of limited practical utility in an emergency. 
However, it is encouraging to see that attempts to 
accurately assess the risks in the elderly are being 
made.

The American College of Surgeons has devel-
oped a comprehensive online morbidity and mor-
tality calculator for use in emergency and elective 
surgery (http://riskcalculator.facs.org) using data 
from 1.4 million operations in American hospi-
tals between 2009 and 2012. It is a very powerful 
tool to help with informed consent and individual 
surgical risk. Accurate preoperative risk assess-
ment is crucial in informed consent for operative 
surgery, and provides valuable information for 
clinicians (clinical audit and morbidity and mor-
tality meetings), patients, and relatives. It can be 
used to predict the likelihood of adverse events, 
and allows steps to be taken to reduce their effects 
on the patient. Realistic and frank discussion of 
the risk of dying during or after an intervention 
may also allow sensible, respectful, and dignified 
decisions about end-of-life care.

Comorbidity and frailty often coexist with 
polypharmacy. Polypharmacy itself has been 
used as a surrogate for frailty: the prescription of 
more than five medications has been shown to 
correlate with frailty in elderly patients, and 
result in poorer outcomes (4). An in-depth dis-
cussion of polypharmacy management is beyond 
the scope of this book. However, the surgeon 
must be increasingly able to know and interact 
with organ dysfunctions and with the adverse 
side effects of polytherapies.

Postoperative care of the elderly patient is 
extremely important for both decreasing the 
short- and long-term mortality of the patients 
and improving the quality of life. There are no 
standard guidelines for postoperative care of 
the elderly patient. The care is similar to other 
patients with special concerns for the respiratory 
and cardiovascular systems, taking into account 
the physiologic changes and comorbidities. Also, 
good oxygenation and hydration of the tissues is 
necessary for wound healing, so hypoxia, hypovo-
lemia, and hypervolemia should be avoided. The 
following are worth mentioning when working 
with elderly patients: hypothermia, pain control, 

mobilization, rehabilitation, fall prevention, pre-
vention of postoperative delirium and cognitive 
dysfunction, and intolerance to complications.

In conclusion, the concepts expressed so far 
can be summarized in the following statements: 
surgical patients are increasingly older, and often 
suffering from multiple diseases. The surgeon 
must, therefore, be familiar with the physiologi-
cal, pathological, and clinical changes in this 
group of people (5).

Enhanced recovery after surgery (ERAS) pro-
grams are evidenced-based protocols designed to 
standardize and optimize perioperative care to 
reduce surgical trauma, perioperative physiologi-
cal stress, and organ dysfunction (metabolic, 
endocrine, and inflammatory response, as well as 
to reduce protein catabolism) related to elective 
procedures. Their application to elderly patients 
seems to be possible, even in an emergency envi-
ronment. Several studies have shown shorter hos-
pital stay, more effective discharge to home, and 
reduced cognitive and physical dysfunction. 
However, the primary objective remains to 
improve the morbidity and mortality rates. 
Further studies that specifically target these prob-
lems are needed to establish an evidence-based 
practice (6).

1.4  How to Define Frailty?

Frailty is defined as a clinically recognizable 
state of increased vulnerability, resulting from 
age-associated decline in functionality across 
multiple physiologic systems such that the ability 
to cope with every day or acute stressors is com-
promised. Frailty encompasses physical frailty, 
which is the most widely studied and most easily 
recognized state (7).

However, there is no clear consensus about the 
definition of frailty in research and clinical practice. 
Fried et al. from the Johns Hopkins University pro-
duced an operational definition of frailty based on 
measurable and objective criteria (8). It identifies 
frailty by five measurable components: (a) uninten-
tional weight loss, greater than 4.5 kg or more than 
5% of body weight in the last year; (b) signs of 
fatigue; (c) reduction in handgrip strength, assessed 
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with a specific instrument and adjusted to the per-
son’s sex and body mass; (d) limited physical activ-
ity, assessed by calorie consumption and adjusted 
by sex; and (e) reduction in usual gait speed on a 
4.5 m distance adjusted by gender and height. In the 
absence of a gold standard, frailty has been opera-
tionally defined as a condition meeting three of the 
five criteria (Table 1.1). A prefrail stage, in which 
one or two criteria are present, identifies a subset at 
high risk of progressing to frailty. Various adapta-
tions of the clinical phenotype described by Fried 
have been described (8).

A second definition was formulated by 
researchers from the Canadian Initiative on 
Frailty and Aging (CIF-A). Frailty was defined 
using a more holistic approach, which empha-
sizes the complex etiology of the phenomenon, 
meant as not an optimal condition in elderly, 
multifactorial and dynamic in nature, and relating 
it to its history or trajectory of life. The indicated 
trajectory can be shaped by biological, psycho-
logical, and social factors; whose interactions 
result in resources and/or individual deficits in a 
given context.

A tool was developed to measure frailty in the 
elderly—the Edmonton Frail Scale (EFS)—con-
templating nine domains: (1) cognition, (2) gen-
eral state of (3) functional independence, (4) 
support, (5) medication use, (6) nutrition, (7) 
humor, (8) continence, and (9) functional perfor-

mance. These authors consider this scale more 
comprehensive, especially considering aspects of 
cognition, humor, and social support.

Alternatively, frailty has been defined as a risk 
index (frailty index: FI) counting the number of 
deficits accumulated over time, including disabil-
ity, diseases, physical and cognitive impairments, 
psychosocial risk factors, and geriatric syn-
dromes (e.g., falls, delirium, and urinary inconti-
nence) (Fig. 1.4).

Compared with the Fried frailty phenotype, 
the FI is a more sensitive predictor of adverse 
health outcomes because of its finer graded risk 
scale, and its robustness in clinical inferences 
with regard to the number and actual composition 
of the items (9).

In this book, we will adopt the Fried definition 
of frailty phenotype for several reasons: (1) the 
five-component phenotype is more appealing for 
use in a clinical setting than the FI that typically 
contains 30–70 items, and it is a better way to 
define frailty as a precise clinical state; (2) the 
clinical manifestations of frailty are better evalu-
ated and followed up with simple clinical obser-
vations; (3) there are evidences that these 
manifestations exhibit the typical associations of 
a syndrome presentation; and (4) this theoretical 
approach facilitates the investigation of mecha-
nisms underlying the development of frailty (7).

But how is frailty diagnosed? Researchers and 
clinicians require simple, valid, accurate, and 
reliable tools to detect frailty.

The Frail Elderly Functional Questionnaire 
(19 items) was identified as a potential outcome 
measure for frailty intervention studies as it is 
suitable for use by telephone or proxy, valid and 
reliable, and is sensitive to change (Table 1.2). 
The Groningen Frailty Indicator and the Tilburg 
Frailty Indicator are other simple and similar 
questionnaire-based approaches to detecting 
people with frailty. Aspects of validity have 
been investigated but, importantly, studies of 
diagnostic accuracy against well-defined com-
munity populations of older people are not yet 
available (10).

The timed-up-and-go test (TUGT), a simple 
standardized measure of gait speed that requires a 
stopwatch, and hand grip strength with a hand- 

Table 1.1 Frail scale to evaluate frailty

FRAIL scale

Yes: 1 
point
No: 0 
point

F  atigue: “Do you feel tired?”
R   esistance: “Are you able to climb one 

flight of stairs?”
A   mbulation: “Are you able to walk one 

block?”
I   llneses: “Do you have more than five 

illnesses?”
L   oss of weight: “Did you lose greater 

than 5% of your weight in the last 
6 months?”

     Total Score /5
      Frailty State (0/5: Robust; 1–2/5: 

Pre-frail; ≥ 3/5: Frail)

F. Agresta et al.



9

held dynamometer, has been investigated as 
potential single assessments to detect frailty. 
Pulmonary function is associated with frailty and 
may have utility as a straightforward detection 
test. However, diagnostic accuracy of these 
assessments has not been confirmed (Fig. 1.5).

The Edmonton Frail Scale is a multidimen-
sional assessment instrument that includes the 
TUGT, and a test for cognitive impairment. It is 
quick to administer (less than 5 min) and is valid, 
reliable, and feasible for routine use by nongeria-

tricians but the diagnostic accuracy has not been 
investigated (Table 1.3).

Nine items are included in the Changes in 
Health, End-Stage Disease, and Signs and 
Symptoms (CHESS) Scale. CHESS has been 
demonstrated to be a strong predictor of mortal-
ity and further validation studies are ongoing 
(Table 1.4) (11).

Comprehensive geriatric assessment (CGA) 
has become the internationally established 
method to assess older people in clinical practice. 

1 Very Fit – People who are robust, active,
energetic and motivated. These people
commonly exercise regularly. They are
among the fittest for their age.

7 Severely Frail – Completely dependent
for personal care, from whatever cause
(physical or cognitive). Even so, they seem
stable and not at high risk of dying (within
~ 6 months).

8 Very Severely Frail – Completely 
dependent, approching the end of life.
Typically, they could not recover even
from a minor illness.

9 Terminally III – Approaching the end of
life. This category appiles to people with a
life expectancy <6 months, who are not
otherwise evidently frail.

2 Well – People who have no active disease
symptoms but are less fit than category 1.
Often, they exercise or are very active
occasionally, e.g. seasonally.

3 Managing Well – People whose medical
problems are well controlled, but are not
regularly active beyond routine walking.

4 Vulnerable – While not dependent on
others for daily help, often symptoms limit
activities. A common complaint is being
“slowed up’, and/or being tired during the day.

5 Mildly Frail – These people often have
more evident slowing, and need help in high
order IADLs (finances, transportation, heavy
housework, medications). Typically, mild
frailty progressively impairs shopping and
walking outside alone, meal preparation and
housework.

6 Moderately Frail – People need help with
all outside activities and with keeping house.
Inside, they often have problems with stairs
and need help with bathing and might need
minimal assistance (cuing, standby) with
dressing.

Scoring frailty in people with dementia

The degree of frailty corresponds to the degree of
dementia. Common symptoms in mild dementia
include forgetting the details of a recent event.
though still remembering the event itsellf, repeating
the same question/story and social withdrawal.

In moderate dementia, recent memory is very
impaired, even though they seeingly can remember
their past life events well. They can do personal care
with prompting.

In severe dementia, they cannot do personal care
without help.

Fig. 1.4 The frailty index scale and system

1 How to Define an Elderly and Frail Patient?
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It is a multidisciplinary diagnostic process to 
determine an older person’s medical, psychologi-
cal, and functional capability to develop a plan 
for treatment and follow up. The process is asso-
ciated with superior outcomes and has been 
applied successfully beyond elderly care medi-
cine (Table 1.5) (12).

Table 1.2 Frail elderly functional questionnaire

Individual question reliability
Task
 1. Ambulation
 2. Transferring
 3. Turning in bed
 4. Washing dishes
 5. Meal preparation
 6. Handling finances
 7. Using telephone
 8. Eating
 9. Dressing, day clothes
10. Dressing, night clothes
11. Tub bath
12. Sponge bath
13. Using toilet
14. Using bedside commode
15. Using bedpan
16. Sitting up in bed
17. Grasping
18. Reaching out
19. Taking medication

vertical
mediolateral

anterior-posterior

3 m

Fig. 1.5 The timed-up-and-go test

Table 1.3 The Edmonton Frail Scale

Cognition Clock drawing
No 
errors

Minor 
spacing Other errors

Health status Number of hospital admissions in 
last year

0 1 >1

Patient description of overall 
health

Good Fair Poor

Functional dependence activities of 
daily living?

Help needed with number of 0–1 2–4 5–8

Social support Reliable support available? Always Sometimes Never
Medication use >4 regular medications? No Yes –

Patient forgets to take medicines? No Yes –
Nutrition Recent weight loss present? No Yes –
Mood Often sad or depressed? No Yes –
Continence Urinary incontinence present? No Yes –
Functional performance score out of 17 Timed up-and-go 0–10 s 11–20 s >20 s or 

unable

Table 1.4 Changes in health, end-stage disease, and 
signs and symptoms (CHESS) scale

Score Item
0–2, 8 Change in decision making
0–3 Change in ADL status
0–2, 8 Change in ADL status
0–4 Health condition—vomiting
0–4 Health condition—peripheral edema
0–3 Health condition—dyspnea
0, 1 End-stage disease
0, 1 Weight loss
0, 1 Insufficient fluid
0, 1 Dehydrated
0, 1 Decrease in food or fluid
0, 1 Fluid output exceeds input
Range: 0–5
Scoring:
0 = No health instability
1 = Minimal health instability
2 = Low health instability
3 = Moderate health instability
4 = High health instability
5 = Very high health instability

F. Agresta et al.
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These studies are the first objective confirma-
tion that CGA is sensitive to the reliable detection 
of degrees of frailty. CGA is currently the gold 
standard to detect frailty and it should be more 
widely deployed. The practical limitation of CGA 
is the time and expertise required for the process.

1.5  How Often Can Do Face 
a Frail Patient in General 
Population and Surgical 
Practice?

A recent systematic review investigated the prev-
alence of frailty. Twenty-one community-based 
cohort studies involving 61,500 older people 
were identified. The operational definitions for 
frailty and the inclusion/exclusion criteria varied 
between the studies, which largely explained the 
considerable variation in reported frailty preva-
lence rates of 4.0–59.1%. However, when the 
reported rates were restricted to the studies that 
used the phenotype model, the weighted average 
frailty prevalence rate was 9.9% and, for pre-
frailty prevalence, 44.2%. Frailty was statisti-
cally more prevalent in women than men. Most 
frailty models were developed in Caucasian pop-

ulations with high prevalence in southern 
Europe. Similar high prevalence of frailty was 
observed also in older Hispanic and African 
Americans.

The prevalence of frailty in patients of all ages 
presenting for surgical procedures is quoted at 
between 4.1 and 50.3%. This wide variation 
relates to the issues of definition, measurement, 
and varying populations studied. Therefore, it 
would be useful to define an improved methodol-
ogy that reduce these variability rates. A recent 
UK study used the Fried model to define frailty in 
community-dwelling people aged between 65 
and 74  years. Prevalence rates of frailty in this 
study were 8.5% for women and 4.1% for men. 
Studies examining older patients undergoing 
elective cardiac and non-cardiac surgery quote 
prevalence rates of frailty at between 41.8 and 
50.3%. This high prevalence of frailty in older 
surgical populations, compared with the preva-
lence rate of less than 10% observed in older 
community-dwelling individuals, highlights the 
vulnerability of this patient group (13).

1.6  How Does a Patient Become 
Frail?

As said above, frailty is a state of increased vul-
nerability to poor resolution of homeostasis fol-
lowing a stress, which increases the risk of 
adverse outcomes including falls, delirium, and 
disability. This is shown in Fig. 1.6, in which an 
apparently small insult (e.g., a new drug; “minor” 
infection; or “minor” surgery) results in a dra-
matic and disproportionate change in health sta-
tus: from independent to dependent, mobile to 
immobile, postural stability to falling, and lucid 
to delirious.

The pathophysiology of frailty is a complex 
interaction of diseases and age-related decline 
that leads to a general state of low functional 
reserve capacities, affecting multiple domains. 
Frailty is often described as a transitional 
phase between successful aging and disability. 
Progression of frailty leads to increased risk of 
falls, disability, immobility, hospitalizations, 
institutionalization, caregiver burden, decreased 

Table 1.5 Comprehensive geriatric assessment (CGA)

Key elements of comprehensive geriatric assessment
Medical assessment
   Problem list
   Comorbidities
   Medications
   Nutritional assessment
Functional assessment
   Basic activities of daily living
   Instrumental activities of daily living
   Gait and balance assessment
   Exercise/activity assessment
Psychological assessment
   Cognitive status
   Assessment of mood
Social assessment
   Informal social support
Environmental assessment
   Care resource eligibility/financial assessment
   Home safety
   Access to transport facilities

1 How to Define an Elderly and Frail Patient?
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quality of life, and even death. Therefore, there 
is a gradual decline in physiological reserve with 
aging but, in frailty, this decline is accelerated, 
and homeostatic mechanisms start failing (14).

An important perspective for frailty, therefore, 
is to consider how the complex mechanisms of 
aging promote cumulative decline in multiple 
physiological systems, consequent erosion of 
homeostatic reserve, and vulnerability to dispro-
portionate changes in health status following rela-
tively minor stressor events. The flipside of frailty 
is resilience, a newer concept that is highly relevant 
to successful aging. Resilience has been described 
in the psychosocial literature as the capacity to 
maintain or regain well-being during or after adver-
sity. Instead of focusing on the negative aspects of 
human functioning, there is interest in understand-
ing what fortifies older adults in the face of stress-
ors, as internal and external resources for resilience 
would be empowering for older adults and serve as 
important targets for intervention.

These complex aging mechanisms are influ-
enced by underlying genetic and environmental 
factors in combination with epigenetic mecha-
nisms, which regulate the differential expression 
of genes in cells and may be especially important 
in aging (15). Increasing evidence suggests that 
microbiota plays an important role in stem-cell 
aging. The tremendous importance of microbiota 
in microbial homoeostasis, alterations in metabo-
lism, and both innate and adaptive immune sys-
tems has been well established. The dysbiosis or 

compositional changes in gut microbiota are 
linked to the aging of stem cells in terms of dys-
regulations of metabolism, aberrant activation of 
the immune system, as well as promoting epigen-
etic instability of stem cell.

A schematic representation of frailty is pro-
vided in Fig. 1.7.

According to the modern theories, frailty is 
considered to result from the lifelong accumula-
tion of molecular and cellular damage caused by 
multiple mechanisms under the regulation of a 
complex maintenance and repair network. There 
is uncertainty regarding the precise level of cel-
lular damage required to cause impaired organ 
physiology but, importantly, many organ systems 
exhibit considerable redundancy, which provides 
the physiological reserve required to compensate 
for age- and disease-related changes.

Therefore, a key question is whether there is a 
critical threshold of age-related, cumulative 
decline in multiple physiological systems beyond 
which frailty becomes evident. The number of 
abnormal systems seems to be more predictive 
than abnormalities in any particular system. This 
provides evidence to suggest that when physio-
logical decline reaches an aggregate critical 
mass, frailty becomes evident.

The brain, endocrine system, immune system, 
and skeletal muscle are intrinsically interrelated 
and are currently the organ systems best studied 
in the development of frailty; moreover, the phys-
iological reserve in the respiratory, cardiovascu-
lar, renal, and hemopoietic/clotting systems and 
nutritional status are also investigated as poten-
tial mediating factors. However, a deeper exami-
nation of their involvement in the pathophysiology 
of the frailty syndrome is beyond our discussion 
and we refer to the works cited in the references 
for a more in-depth examination (16).

1.7  Is an Older Patient Always 
Frail Too and Vice Versa?

The concept of frailty is frequently mentioned in 
studies related to the older population. In fact, 
despite elderly does not mean frailty, aging pro-
cess leads to frailty, which means that there are 

FUNCTIONAL ABILITIES

Independent

Dependent

“Minor illness”
eg UTI

Fig. 1.6 The effect on the human being dependency by an 
insult that destabilizes normal and frail patient (the red line 
corrisponds to frail patients, the green one to normal patient)

F. Agresta et al.
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changes that reflect aging-related alterations and 
involve intrinsic and extrinsic factors which are 
typical of aging. Frailty increased steadily with 
age: 65–69  years: 4%; 70–74  years: 7%; 
75–79  years: 9%, 80–84  years: 16%; and 
>85 years: 26% (Canadian data). Rates appear to 
be higher in studies that employed the graded 
frailty index (17).

In Fig. 1.8, a possible overlap between frailty 
and the typical geriatric syndrome is reported.

1.8  What Is the Conceptual 
Difference Among Frailty, 
Multimorbidity, 
and Disability?

Comorbidity is defined by some authors as two 
or more of the following nine diseases: myocar-
dial infarction, angina, congestive heart failure, 
claudication, arthritis, cancer, diabetes, hyper-

Genetic
factors

Epigenetic
mechanisms Environmental

factors

Cumulative molecular & cellular damage

Reduced physiological reserve
Brain

Endocrine
Immune

Skeletal muscle
Cardiovascular
Respiratory

Renal

Physical activity Nutritional factors

FRAILTY

STRESS

Falls
Delirium

Fluctuating disability

Increased care needs
Admission to hospital

Admission to long-term care

Fig. 1.7 Pathophysi-
ological elements of 
frailty syndrome
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tension, and chronic obstructive pulmonary dis-
ease; whereas disability is described as the 
presence of restriction in at least one activity of 
daily living. In a most important study, the over-
lap between frailty and comorbidity was present 
in 46.2% of the population, frailty and disability 
in 5.7%, and the combination of frailty, disabil-
ity, and comorbidity in 21.5%. Importantly, 
frailty was present without comorbidity or dis-
ability in 26.6% of the study group. This finding 
provides support for frailty as an independent 
concept, distinct from comorbidity and disabil-
ity. However, more recent work suggests that the 
overlap is more frequent and increases with 
greater frailty (18).

1.9  Are There Any Therapeutic 
Methods to Prevent, 
Contrast, or Treat the Frailty 
Process?

Reducing the prevalence or severity of frailty is 
likely to have large benefits for the individual, 
their families, and for society. Several approaches 
have been investigated in clinical trials (19, 20):

• Interventions based on comprehensive geriat-
ric assessment

Frail older people receiving inpatient CGA 
are more likely to return home, less likely to 
experience cognitive or functional decline, 

“most cachectic individuals are sarcopenic”

SARCOPENIA

CACHEXIA

FRAILTY

A Syndrome characterised by
progressive loss of skeletal
muscle mass and strength
associated with adverse

outcomes [23, 82,83]

A complex metabolic syndrome
associated with underlying

illness and characterised by
loss of muscle +/- fat [84]

Decreased physiologic reserve
across multiple organ systems with

impaired homcostatic reserve,
reduced capacity to withstand stress

and resultatnt adverse health
outcomes [28, 85]

Breakdown of
muscle protein &
insulin resistance

“cachectic
individuals are
commonly frail”

“most
sarcopenic
individuals are
not cachetic”

“some sarcopenic
individuals are also frail”

“not all frail individuals
are cachectic”

“most frail individuals are sarcopenic”

grid strength &
gait speed

Imbalance
between pro &
anti-
inflammatory
cytokines
(TNF- , IL-I,
IL-6)

Fig. 1.8 The overlap between different geriatric syndromes

F. Agresta et al.



15

and have lower in-hospital mortality. Complex 
interventions based on CGA delivered to older 
people in the community can increase the like-
lihood of continuing to live at home, princi-
pally through a reduced need for care home 
admission and reduced falls, but those who are 
most frail appear to receive least benefit. (12)

• Exercise interventions
Exercise has physiological effects on the 

brain, endocrine system, immune system, and 
skeletal muscle. Some studies concluded that 
exercise can improve outcomes of mobility 
and functional ability. The most effective 
intensity (duration and frequency) of exercise 
intervention remains uncertain, but adherence 
was characteristically high across a range of 
interventions (21).

A Cochrane review incorporated 49 RCTs 
of exercise interventions for long-term care 
(LTC) residents (a group of older people who 
are likely to be very frail) and concluded that 
these interventions, particularly those involv-
ing strength and balance training, can success-
fully increase muscle strength and functional 
abilities. It is, therefore, possible that even 
small gains in strength of LTC residents trans-
late into important functional gains (22).

• Nutritional interventions and environmental 
factors

Nutritional interventions may have poten-
tial to address the impaired nutrition and 
weight loss of frailty. However, there is a pau-
city of evidence. One RCT that investigated 
the effects of exercise and nutritional supple-
mentation in 100 frail older people living in 
long- term care reported that nutritional sup-
plementation had no effect on muscle strength, 
gait speed, stair climbing, or physical activity 
(23). A Cochrane review of nutritional inter-
ventions for preventing and treating pressure 
ulcers in older hospital patients, a group who 
are likely to be frail, reported that it was not 
possible to draw any firm conclusions due to 

the absence of trials of high methodological 
quality. Moreover, some environmental fac-
tors, such as family, home, finances, neighbor-
hood, and health care, interact with individual 
factors to influence the physical and mental 
health of older adults (24).

• Pharmacological agents
The use of pharmacological agents for the 

prevention and treatment of frailty is an impor-
tant area for future research. Few pharmacologi-
cal agents have been investigated in frailty. 
Angiotensin-converting enzyme (ACE) inhibitors 
have been demonstrated to improve the structure 
and biochemical function of skeletal muscle and 
there is evidence that ACE inhibitors may halt or 
slow the decline in muscle strength in older age 
and improve exercise capacity and quality of life 
(25). Testosterone not only improves muscle 
strength but also increases adverse cardiovascu-
lar and respiratory outcomes. IGFs have direct 
effects on skeletal muscle but IGF-1 does not 
appear to improve muscle strength or bone den-
sity in healthy older women (26). Low vitamin D 
levels have been associated with frailty and dam-
ages after falls. Although vitamin D prescription 
for older people who are deficient may reduce 
falls and fractures, the general use of vitamin D 
as treatment for frailty remains controversial. 
Indeed a recent meta-analysis suggests that mal-
nutrition and, especially, vitamin deficiencies like 
vitamin D are associated with immune senes-
cence and could lead to immunodeficiency in the 
elderly rather than to fractures and cognitive 
impairment (27).

1.10  How Does Frailty Modify 
the Surgical Approach 
and Outcome?

Studies in various surgical populations have 
identified frailty as an independent risk factor for 
major morbidity, mortality, protracted length of 
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stay (LOS), and institutional discharge. Within 
the older and frail surgical population, the pro-
cess of preoperative assessment provides an 
opportunity for proactive recognition of the 
frailty syndrome. The preoperative assessment 
process can be considered to serve two broad 
purposes. First, to perform appropriate patient 
risk stratification to fully inform health profes-
sionals, patients, and their relatives or caregivers 
on the inherent risks in undergoing a procedure. 
Second, in order that modifiable factors are pro-
actively identified and optimized preoperatively; 
and thus, improving the patient’s likelihood of a 
successful outcome.

There is a relative paucity of research on the 
influence of frailty in surgical outcome. Moreover, 
the disparate approach to the measurement of 
frailty makes the available researches difficult to 
be compared. Notably, the two studies by 
Robinson et  al. show a very high incidence of 
postdischarge institutionalization (26% and 30%, 
respectively). While the high rate of institutional-
ization may reflect a difference in the American 
social care model, the findings of these studies 
raise two questions. First, was it appropriate to 
perform surgery in this group with over a quarter 
subsequently needing institutional care? Second, 
what is the role for intervention targeted at indi-
vidual components of the frailty syndrome in 
improving surgical outcomes? (28).

A recent study examined inflammatory bio-
markers, thought to be important in the patho-
physiology of frailty, and the association with 
postoperative complications in older colorectal 
surgical patients. Patients aged 70 years or over 
were defined as frail, prefrail, or robust using 
comprehensive geriatric assessment (CGA) and 
an approximation to the frailty phenotype.

The inflammatory biomarkers C-reactive pro-
tein (CRP), interleukin-6 (Il-6), tumor necrosis 
factor-α (TNF-α), and D-dimer were examined 
2 weeks prior to elective resection for colorectal 
cancer. Levels of CRP, Il-6, and TNF-α increased 
significantly with increasing frailty level. Having 
adjusted for tumor location, which is an estab-
lished risk factor for postoperative complica-
tions, CGA defined frailty and Il-6 were predictive 
of complications (29, 30).

In summary, frailty is predictive of mortality, 
postoperative complications, and institutional 
discharge in older patients undergoing cardiac 
and noncardiac surgery (31, 32).

To improve morbidity and mortality, several 
aspects of care need to be addressed. These 
include accurate and timely preoperative assess-
ment to identify treatable pathology and, where 
possible, to consider and correct age-specific dis-
ease processes. Identification of patients in whom 
treatment would be futile or associated with high 
risk is needed to avoid unnecessary interventions 
and to give patients and cares realistic expecta-
tions. The use of multidisciplinary teams to iden-
tify common postoperative complications and 
age-specific syndromes is paramount. Prevention 
of complications is preferable to rescue treatment 
due to the high proportion of patients who fail to 
recover from adverse events. Even with success-
ful surgical treatment, long-term functional 
decline and increased dependency are common. 
More research into emergency surgery in the 
elderly is needed to improve care for this growing 
group of vulnerable patients.

Five Things You Should Know of on How to 
Define an Elderly and Frail Patient
• For statistical and public administrative pur-

poses, elderly is conventionally defined as a 
person 65 years, but in the most conspicuous 
review, the authors recommend limiting the 
definition to the people over 75 years of age, 
instead of the current 65.

• No evidence supports a single standard pre-
surgical assessment for the elderly. 
Preoperative screening should be guided by 
the type of surgery and the underlying comor-
bidities rather than a routine list of tests.

• Postoperative care of the elderly patient is 
extremely important for both decreasing the 
short- and long-term mortality of the patients 
and improving the quality of life. There are no 
standard guidelines for postoperative care of 
the elderly patient. The care is similar to other 
patients with special concerns for the respira-
tory and cardiovascular systems, taking into 
account the physiologic changes and comor-
bidities. Also, good oxygenation and hydra-
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tion of the tissues are necessary for wound 
healing, so hypoxia, hypovolemia, and hyper-
volemia should be avoided.

• Frailty is defined as a clinically recognizable 
state of increased vulnerability, resulting from 
age-associated decline in functionality across 
multiple physiologic systems, such that the 
ability to cope with every day or acute stress-
ors is compromised. Reducing the prevalence 
or severity of frailty is likely to have large 
benefits for the individual, their families, and 
for society. Several approaches have been 
investigated in clinical trials, such as: inter-
ventions based on comprehensive geriatric 
assessment, exercise interventions, nutritional 
interventions and environmental factors, and 
pharmacological agents.

• Frailty is predictive of mortality, postoperative 
complications, and institutional discharge in 
older patients undergoing cardiac and noncar-
diac surgery. To improve morbidity and mor-
tality, several aspects of care need to be 
addressed. These include accurate and timely 
preoperative assessment to identify treatable 
pathology and, where possible, to consider 
and correct age-specific disease processes.
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Defining the Burden of Emergency 
General Surgery in the Elderly 
Today

Elisa Cassinotti, Luigi Boni, and Ludovica Baldari

2.1  Introduction

Emergency general surgery (EGS) represents a 
considerable workload in most health-care sys-
tems and includes very diversified pathologic 
situations all related by the urgent nature of the 
condition [1].

In contrast to elective surgery, emergency set-
ting present at inconvenient hours, often without 
a definite diagnosis, with limited background 
information, and frequently with little time for 
planning. This often does not allow a quiet evalu-
ation and an extended assessment: the surgeon 
who deals with emergency surgery needs proper 
tools to quickly take the right decisions based on 
solid data about the chances of success and about 
the expectations of life after a procedure [2].

Patients undergoing EGS are at highest surgi-
cal risk; their outcomes are usually much worse 
than after elective surgery, with high rate of post-
operative morbidity and mortality [1, 3]. This 
leads to consumption of a substantial amount of 

health-care resources. In the UK, EGS accounts 
for 50% of the workload in NHS hospitals and 
80% of the surgical-related deaths; in the United 
States, there are more than three million admis-
sions for EGS and patients are more than 8 times 
more likely to die compared with their elective 
surgical counterparts [3, 4].

The increasing age of the population is an 
unavoidable phenomenon: the number of elderly 
people has risen by more than 50% over the last 
15 years and it will increase dramatically over the 
next few decades with population projections 
toward 2040 indicating a 66% increase in the age 
groups 65–74  years. Currently, there are over 
46.3 million (14.5%) geriatric Americans, and 
this figure is expected to grow to 98 million 
(24%) by 2060.

More importantly, people aged 85 and older 
will increase from 2.8% in 2011 to 7.8% in 2050, 
with an average life expectancy of 85.3 years for 
males and 90.5 years for females, with obvious 
implications, both for the health policies and 
from a clinical standpoint [5, 6].

The aging of population is a major public 
health issue deeply connected with surgical care: 
in the UK, it is estimated, for instance, that even 
though people >65  years of age are currently 
about 12% of the total population, these individu-
als undergo over 25% of the annual surgical pro-
cedures and that over 33% of the elderly 
population undergoes surgery within the last year 
of life [7].
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Some studies, focused primarily on elective 
surgery, indicate that frailty is an important pre-
dictor of adverse postsurgical outcomes in elderly 
patients undergoing vascular, cardiac, and gastro-
intestinal major interventions. A 2017 meta-anal-
ysis including more than one million patients 
undergoing major abdominal surgery has clearly 
showed the relation of frailty with increased post-
operative mortality and morbidity [8, 9].

As regards emergency surgery, admissions are 
growing annually in developed countries, with 
the elderly population making a definite contri-
bution to the overall increase [1]. More unfavor-
able results are reported for EGS procedures on 
older patients, with higher rates of postoperative 
morbidities and mortality; indeed, in emergency 
setting, age is an independent predictor of adverse 
postoperative outcomes and high resource use 
[10, 11].

In elective surgical setting, the issues of 
comorbidity, polypharmacy, poor nutrition, and 
poor mobility are well known, with quite estab-
lished strategies to identify and manage them; on 
the contrary, it is particularly challenging to man-
age the elderly in an emergency scenario and, so 
far in literature, the population-level effect of 
frailty on EGS is poorly described [9, 12].

2.2  Older Patients 
and Emergency Surgery

As previously stated, elderly people undergoes 
emergency surgery at a higher rate than other age 
groups: despite making up only 15% of the popu-
lation, more than 30% of EGS cases are per-
formed on aged patients. Certainly, this 
demographic shift is predicted to have an impact 
on patient outcomes and increase health system 
costs.

It is widely accepted that people of different 
ages have different health-care needs, and the 
outcomes of surgery and anesthesia can be influ-
enced by age, with the prevalence of frailty 
increasing exponentially as the age rises [12, 13]. 
Although clinical outcomes after elective opera-
tions are similar in young and older individuals, 
EGS procedures lead to significant increase in 

morbidity and mortality rate in elderly and frag-
ile patients [14].

In particular, mortality rate after emergency 
surgery is considerably higher in the elderly even 
for surgical conditions usually regarded as “low 
risk” surgeries: for example, in acute appendici-
tis, the reported mortality rate in patients aged 
over 70 years is six to seven times higher than in 
those aged 20–49 years [15].

As reported in a large retrospective review on 
JAMA Surgery in 2016, where data on over 
420,000 patients on 4-year study period were 
analyzed, elderly patients represented 28.8% of 
all major EGS cases with laparotomies, large and 
small bowel resections, cholecystectomies, oper-
ative peptic ulcers repair, lysis of adhesions, and 
appendectomies collectively accounting for 80% 
of all procedures. Nevertheless, these procedures 
also represent 80.3% of deaths, 78.9% of compli-
cations, and 80.2% of inpatient nationwide costs 
[4, 16].

Several other papers, on smaller cohorts, have 
investigated the prevalence of different abdomi-
nal diseases requiring urgent surgical treatment 
in old patients: in particular, 40–50% of cases are 
obstructive syndromes, where the most frequent 
causes of obstruction are incarcerated inguinal 
hernias and colorectal cancer; especially, colorec-
tal obstructions represent a significant cause of 
morbidity and mortality in elderly undergoing 
EGS [16, 17].

The other major causes of elderly EGS are 
peritonitis (approximately 30% of cases), mainly 
due to perforated acute diverticulitis, acute chole-
cystitis, and appendicitis. Even if appendecto-
mies and cholecystectomy could be considered 
as lower-risk emergency surgeries, overall mor-
tality rates tend to increase exponentially with 
age. It must also be taken into account that in one 
of the abovementioned retrospective series, 53% 
of cholecystitis and 44% of appendicitis were 
gangrenous [18]; additionally, other studies dem-
onstrated that acute appendicitis in elderly 
patients might be distinguished by delay in treat-
ment, high perforation rate, and unfavorable out-
come [13, 15].

Other than higher 30-day and in-hospital mor-
tality rates (for the most part due to abdominal 
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and pulmonary septic complications), older peo-
ple also frequently experience higher complica-
tions rate after EGS procedures.

Based on health administrative data in United 
States on 150,000 patients, Kuy and colleagues 
reported a 27% complication rate after emer-
gency cholecystectomy in people 65–79  years 
old, rising to a 38% rate in people aged over 80; 
this resulted in longer length of hospital stay and 
higher costs; and this study also revealed that lon-
ger time from admission to surgery is a signifi-
cant predictor of poor outcome [19].

2.2.1  Diagnostic and Therapeutic 
Challenges

In elderly patients presenting with acute condi-
tion, the eventual indication for emergency sur-
gery may not be clear to the primary care 
physician, and specialist consultation should be 
the next step to improve diagnosis, discuss pros 
and cons, treatment, and alternatives. The diag-
nostic process is often more difficult and some-
times totally inconclusive because of 
communication difficulties and peculiar bio-
chemical and radiographic changes. A retrospec-
tive analysis on elderly patients with abdominal 
pain showed that temperature, physical examina-
tion, and basic blood tests have limited sensitivity 
in discriminating the surgical cases [20]. Another 
recent article reports that 75% of elderly patients 
evaluated in the emergency room for abdominal 
pain were discharged with a final diagnosis of 
NSAP (nonspecific abdominal pain) [8]. In this 
group of patients, the diagnostic path is often 
aggressive and is often completed with a CT 
scan. CT scan is generally characterized by a 
good ability to identify the source of the problem, 
taking into consideration that long-term side 
effect of radiation is less of a concern in the 
elderly [21].

In particular, as the population grows older, 
the number of added organs with disease condi-
tions that may need treatment or support become 
more prevalent, yet also with an increasing asso-
ciated additional risk burden by surgery. This 
burden may be related to comorbidity that may 

require particular attention. Will the patient need 
dialysis? Will the heart tolerate the surgical 
stress? Will the pulmonary condition require ven-
tilator support, and, if yes, when will the patient 
be able to be weaned off the ventilator, if at all? 
Clearly, the number and severity of other under-
lying conditions, as well as the impact of the 
acute surgical disease on further function and 
quality of life, is a complex picture to handle.

In the decision, clinical issues (chance of 
recovery, procedure-related risks, and available 
therapeutic alternatives), ethical aspects, and 
health policy considerations (what resources are 
right to employ against a limited life expec-
tancy?) need to be considered.

It has been well described that older patients 
undergoing emergency surgery have poorer out-
comes [2–4, 8, 10–12, 17, 18, 22]. These poorer 
outcomes may be defined as follows:

 – Increased risk of mortality.
 – Increased postoperative complications.
 – Increased length of stay,
 – Increased functional dependence or discharge 

destination being different from the original 
place the patient was admitted from.

Therefore, in this area, it is really difficult to 
give appropriate instruments for clinical choices. 
We should evaluate following elements:

 – The degree of patient consciousness.
 – The “quod vitam” prognosis, besides the acute 

disease for which the patient is actually 
observed (with particular reference to onco-
logic, cardiac, and pulmonary terminal 
diseases).

 – The success rate of the procedure (in particu-
lar, regarding abdominal sepsis and bowel 
ischemia).

 – The wish of patients and of their kins.

There have been some attempts to identify 
preoperative data helpful to determine the real 
impact associated with urgent intervention; glob-
ally, it is known that, in the last period of life, 
intensive treatments often prolong the suffering 
of the patient, and the hospitalization, even more 
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in the ICU, worsens their quality of life and 
restricts the psychosocial well-being of the 
patient and his family [23].

2.2.2  Multidisciplinary Approach 
and Comprehensive Geriatric 
Assessment (CGA)

As demonstrated in other medical fields—such as 
cancer care—the role of multidisciplinary 
approach is mandatory for complex evaluations 
and decision-making.

Regarding elderly population and emergency 
surgery, the need of multidisciplinary team has 
started to be applied on trauma/hip fracture set-
tings, including geriatric specialists in the overall 
work-up and treatment planning together with 
the surgeon, showing improvements in 
outcomes.

In multidisciplinary discussions, decisions 
should be shared among experienced profession-
als from different disciplines and should aim to 
consider the whole patient “journey” in hospital 
and all the potential adverse outcomes.

However, this can be very difficult to perform 
in the emergency setting, where it is essential to 
get the patient into the operating room as quickly 
as possible. Interestingly, Cooper et al. recently 
outlined the high burden of palliative care needs 
among older patients undergoing EGS and sug-
gested that concurrent surgical and palliative care 
may improve the patient’s quality of life and their 
end-of-life care [24].

A comprehensive geriatric assessment (CGA) 
is a multidimensional diagnostic and treatment 
process that addresses the medical, social, func-
tional, and psychological needs of elderly patients 
to develop a coordinated and integrated plan to 
maximize their health care. CGA aims to identify 
those patients who are at greatest risk of compli-
cations to allow a better allocation of resources 
and a shared treatment plan [25]. Several special-
ists are involved in CGA, including elderly 
medicine consultants, physiotherapists, pyscho-
geriatricians, dieticians, and occasionally social 
workers. In addition, family and friends will be 
approached for information and support, and the 

need for community services established. With 
multidisciplinary support and targeted interven-
tions, CGA has been shown to reduce length of 
stay, rates of institutionalization, and functional 
status in surgery such as orthopedics, oncology, 
and vascular surgery [16]. Although the majority 
of research has been conducted in the elective 
surgical setting, the CGA could also be applied to 
the emergency surgery where nonoperative ver-
sus operative surgical strategies should be con-
sidered [26].

From surgical point of view, CGA should be 
considered as a multidisciplinary and individual-
ized emergency enhanced recovery program spe-
cifically designated for older patients, with 
similar targets as enhanced recovery after elec-
tive surgery program (ERAS) to improve intra- 
and postoperative course and reduce 
complications and adverse outcomes.

The CGA differs from a standard medical 
assessment for the following reasons:

 1. It concentrates on frail older patients with 
complex problems.

 2. It has an emphasis on functional status and 
quality of life.

 3. It uses a multidisciplinary team.
 4. It uses dedicated quantitative assessment 

scales.
 5. It can vary in intensity from screening to a full 

diagnostic assessment.

A systematic review and meta-analysis of the 
use of CGA internationally showed that patients 
who received a CGA were more likely to be alive 
and in their own homes and less likely to be dis-
charged in residential care compared with stan-
dard care (without the CGA) [25]. However, 
despite good evidence, the general surgical spe-
cialties have been slow to adopt this form of col-
laborative care with performance of a CGA.

Cost-effectiveness of a CGA has only been 
assessed in eight published articles. Seven out 
of eight articles were related to orthopedic 
patients and one was based on nonorthopedic 
trauma patients. However, all concluded that the 
addition of a CGA improved outcomes at a 
lower cost compared with usual care, making a 
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CGA performed in the perioperative period 
more economically viable when compared with 
usual care [27].

2.3  Screening and Assessment 
of Frailty in EGS

The concept of frailty, as properly described in 
this picture from a BJS review on geriatric 
patients and emergency surgery, results in a lack 
of resilience to any physiological insult that pre-
vents recovery or achievement of the same func-
tional level after the insult (Fig. 2.1) (Illustration 
from Desserud et al. [28]).

Preoperative frailty assessment is a well- 
established way to predict high risk and high 
resource use in treating the older surgical popula-
tion. In detail, frailty has been increasingly rec-
ognized as a partially modifiable risk factor prior 
to elective general surgery and the effect of frailty 
on outcomes in elective surgical settings is quite 
well described in several cohort studies [29]; 
however, the association of frailty with outcomes 

and resource use after EGS is not established. 
This is due both to a lack of strong data on EGS 
procedures in elderly and to a lack of standard-
ized definition of frailty itself [30].

2.3.1  Frailty and EGS

The association of frailty and in-hospital compli-
cations after EGS in older patients was examined 
in several studies showing a direct association 
between frailty and worse outcomes in EGS 
patients. When outcomes for elderly versus 
younger patients were compared, elderly had a  
significantly higher crude and adjusted risk for 
serious morbidity and mortality. Moreover, age 
and ASA score were not predictive of postopera-
tive and major complications [11, 30–32]. These 
findings are consistent with a large database anal-
ysis of >35,000 older Americans who underwent 
emergent general surgery in which a modified 
frailty index (mFI) was deemed to be a superior 
predictor of 30-day mortality than ASA grading. 
As the modified frailty index increased, associ-
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Fig. 2.1 Role of frailty on outcomes after a physiological 
insult. Patients may differ in physiological reserve and 
preinsult living status. Pathway A depicts independent liv-
ing and a minor response to an insult (such as urinary tract 
infection or mild appendicitis) from which the patient 
recovers quickly to preinsult status and the same physio-
logical reserve. In pathway B, the degree of independence 
is reduced and the insult (e.g., surgery for strangulated 
small bowel, or perforated peptic ulcer with abdominal 

sepsis) is more severe leading to dependence; if a second 
insult follows (such as postoperative pneumonia, cardiac 
event, or anastomotic leak), the chance of returning to the 
same preoperative level of function is decreased, and in 
the very frail may result in death. In pathway C, the return 
to independent existence is possible after an uneventful 
recovery (e.g., from emergency surgery for colonic can-
cer), with no effect on long-term independence [28]
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ated increases occurred in wound infection, 
wound occurrence, any infection, any occur-
rence, and mortality [33].

A recent study, published in 2020, from 
Murphy et  al. retrospectively analyzed a large 
cohort of elderly patients undergoing EGS proce-
dures; preoperative mFI was determined for each 
patient and was used to determine the association 
with perioperative morbidity, mortality, and dis-
charge destination. A total of 57,173 patients 
were enrolled and results were stratified accord-
ing to type of operation performed. In this cohort, 
the most common operation of highly frail 
patients was colon resection (37%), compared 
with appendectomy (56%) in low/not frail 
patients. Among them, 25% of patients experi-
enced any perioperative complication, and 22.2% 
experienced a serious complication with an over-
all 30-day mortality of 5.1%. Highly frail patients 
had a 30-day mortality of 19.0% across all kind 
of surgeries.

A stepwise relationship between severity of 
frailty and poor outcomes in patients undergoing 
the most common EGS operations has been 
clearly shown: frail patients were more likely to 
die and experience complications when control-
ling for multiple factors, including age. This rela-
tionship was present even in relatively 
straightforward and traditionally less morbid 
operations such as appendectomy and cholecys-
tectomy. Authors hypothesized that this is due to 
the choice to pursue operations that are perceived 
by surgeons to be better tolerated compared with 
more invasive procedures such as colectomy. 
This study also showed that intermediate and 
high mFI were also inversely associated with dis-
charge to home for each operation [34]. This fact 
is important not only for patient consent and 
managing expectations but also for health 
resource planning for patients undergoing EGS.

Taken together, these studies provided evi-
dence that the use of frailty measurements may 
be superior to chronologic age in predicting out-
comes and may provide added insight to postop-
erative hospital course in older patients who 
undergo EGS. Future studies are needed to pro-
spectively evaluate objective measures of frailty 
to better inform patients and their families regard-

ing risks, particularly nonoperative versus opera-
tive management.

2.3.2  Assessment of Frailty in EGS

As shown by literature analysis, predicting the 
risk of surgery for elderly patients can be very 
challenging, since age traditionally has demon-
strated to be an imperfect indicator of patient’s 
ability to tolerate an operation. Attempts have 
been made to create a risk stratification tool to 
estimate mortality specifically for elderly surgi-
cal patients, but many have not been validated 
externally and consequently have not been widely 
adopted. Due to the discrepant findings deriving 
from the use of different “Frailty Indexes”, it is 
also evident that more research is needed to 
determine which frailty instrument is best suited 
for risk stratification in EGS [34, 35].

The five indicators of frailty defined as Fried 
index (weight loss, self-reported exhaustion, low 
energy expenditure, slow gait speed, and weak 
grip strength) may be measured easily in an elec-
tive setting. Application of the Fried index in the 
EGS setting has limitations because acute illness 
may preclude the ability to assess functional and 
physical performance measures or to perform 
specific activity questionnaires. Several scores 
exist to measure frailty in the elective setting, but 
none has been proven to be truly reliable in acute 
care surgical settings [36].

Attempts to adapt existing frailty indexes to 
elective and emergent surgical settings have pro-
duced a modified frailty index (mFI), which does 
not include a functional assessment and is, there-
fore, much suitable to be applied in EGS [37]. 
Several papers in literature showed that increas-
ing mFI is associated with worse outcomes in 
patients undergoing elective operations, while 
the diagnostic accuracy of screening instruments 
for frailty in EGS is largely unknown [31].

In the United States, using the American 
College of Surgeons National Surgical Quality 
Improvement Program (NSQIP) database, a 
modified frailty index (mFI) was developed for 
patients over the age of 60 undergoing emergency 
general surgery and was found to be predictive of 
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postoperative morbidity and mortality and better 
at predicting mortality than ASA-PS score or 
increasing age [33].

A retrospective study by Olufajo et al. exam-
ined records of patients aged over 70 years who 
had undergone EGS evaluated as a primary out-
come 1-year mortality. Five clinical preoperative 
variables were found to be risk factors for a 
higher 1-year mortality. Out of the five, the most 
important were an acute kidney injury (AKI) pre-
operatively, ASA class, and a body mass index 
(BMI) of <18.5. Therefore, a geriatric emergency 
surgery mortality (GEM) score was created to 
predict 1-year mortality. The GEM is the first 
scoring system for emergency general surgery, 
elderly, and long-term mortality that has been 
created [35].

Many authors believe that the frailty scale 
with the most convincing data for use in emer-

gency surgery and acute care is the Clinical 
Frailty Scale (CFS): this scale allows to simply 
collect information after clinical encounter 
with an older person and has been widely taken 
up as a judgment-based tool to screen for frailty 
and to broadly stratify degrees of fitness and 
frailty. In a recent review, focusing on elderly 
and EGS, CFS has been summarized and paired 
with Fried index (Table 2.1). Frailty is present 
if a score of greater than or equal to 4 is 
assigned. Despite its seemingly subjective 
appearance, the CFS has high interrater reli-
ability and may be determined through simple 
proxy interview or chart review [38].

In one study, the diagnostic accuracy of six 
screening instruments for frailty was evaluated. 
The investigators compared the ability to predict 
outcome after emergency abdominal surgery. The 
screening instruments used were all developed 

Fried phenotype Clinical frailty scale
Weight toss: >10 lb. unintentionally in 
prior year

1.  Very fit: people who are robust, very active, and motivated. These 
people commonly exercise regularly. They are among the fittest of 
their age

Grip strength: lowest 20% (by gender 
and body mass index)

2.  Well: people who have no active disease symptoms but are less fit 
than those in category 1. Often, they exercise or are very active 
occasionally

Exhaustion: self-report 3.  Managing well: people whose medical problems are well controlled, 
but they are rarely active beyond walking

Slowness: 15-ft walking speed (by 
gender and height)

4.  Vulnerable: although not dependent on others for daily help, 
symptoms often limit activities. A common complaint is being 
“slowed up” and/or being tired during the day

Low activity: kilocalories per week (men 
<383, women >270)

5.  Mildly frail: these people often have more evident slowing and need 
help in high-order instrumental activities of daily living. Typically, 
this impairs shopping and walking outside alone, meal preparation, 
and housework

6.  Moderately frail: people need help with all outside activities and 
with keeping house. Inside, they often have problems with stairs and 
need help with bathing and might need minimal help with dressing

7.  Severely frail: completely dependent for all personal care from 
whatever cause (physical or cognitive). Even so, they seem stable 
and not at high risk of dying (within approximately 6 months)

8.  Very severely frail: completely dependent, approaching the end of 
life. Typically, they could not recover from even a minor illness

9.  Terminally ill: approaching the end of life. This category applies to 
people with a life expectancy <6 months, who are not evidently frail

Frailty present if ≥3 characteristics 
present

Frailty present if category ≥4

Image from Aucoin S and McIsaac DI. Emergency general surgery in older adults: a review. Anesthesiology Clin.2019; 
37:493–505 [38]

Table 2.1 Description of fried phenotype and clinical frailty scale
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for elective surgery, except for the Triage Risk 
Screening Tool, which was developed for medi-
cal patients in the emergency room. The ability of 
these screening tools to predict postoperative 
morbidity and mortality varied, with sensitivity 
for mortality ranging from 52 to 85%. Among 
them, the Vulnerable Elderly Survey (VES-13) 
appeared to be the most accurate; nonetheless, 
four of the six screening tests independently pre-
dicted postoperative mortality [39].

Another study used scoring systems devel-
oped for intensive care medicine and elective 
surgery and analyzed whether they could pre-
dict mortality in the frail elderly patient need-
ing emergency surgery. The scoring systems 
varied in terms of sensitivity and estimated 
mortality, but the Acute Physiology and Chronic 
Health Evaluation (APACHE) II system had a 
sensitivity of 96% in estimating postoperative 
mortality [40].

In conclusion, multiple scores have been 
assessed that might predict poor outcome after 
EGS. Many risk scores attempt to be too generic, 
and others are too disease specific. Thus, they 
either fail to take into account the complexity of 
the disease or fail to achieve good predictive val-
ues across variable populations. Indeed, further 
research is needed to help guide patient care and 
potentially improve outcomes.

2.4  Care Plan from Admission 
to Discharge

In caring for the elderly patient who needs 
emergency surgery, there are a number of con-
siderations to implement in the decision- making 
process. Although the choice of treatment may 
not always be as straightforward as for younger, 
fitter patients, it is recommended to establish 
treatment goals early and in some cases the aim 
should be to preserve quality of life avoiding 
unnecessary and nonbeneficial treatment. 
Additional surgery and aggressive life- 
prolonging care, can in some cases, do more 
harm than good, and so tailoring the procedure 
by using a different risk–benefit ratio is 
necessary.

Last, but not least, it is absolutely necessary to 
include the patient, caregivers, and next of kin in 
the discussion to avoid unnecessary or futile 
treatments, and to prevent prolonged suffering 
and unnecessary procedures at the end of life 
[41]. Several reports about different emergency 
conditions support a tailored approach, even if in 
some situation it could result in controversial. For 
example, in acute cholecystitis, urgent cholecys-
tectomy may still be the preferred choice even in 
elderly patients, if considered fit for surgery; 
however, percutaneous drainage may be just as 
efficient in relieving symptoms and might repre-
sent a definite treatment [42].

2.4.1  Clinical Assessment 
and Preoperative 
Optimization

Between emergent surgical conditions, acute 
abdomen remains a clinical challenge in the 
elderly patient. To distinguish which patients 
need surgery from nonsurgical abdominal ill-
nesses can be difficult. Early diagnosis is essen-
tial, as delayed treatment can significantly worsen 
outcome, as demonstrated for perforated peptic 
ulcer and major bleedings.

Emergency surgery may often be performed 
as a lifesaving procedure, and delay to surgery 
can reduce overall outcome. It has been reported, 
in geriatric trauma patients, that outcomes might 
be more favorable if patients receive aggressive 
care during the initial phase of treatment [43].

In this phase, the utility of frailty assessment 
should extend beyond its role in preoperative risk 
stratification. In fact, the positive identification of 
degree of frailty in an elderly surgical patient 
could lead to implementation of interventions 
that may reduce morbidity and enhance func-
tional recovery after surgery [9].

In addition to acute exacerbations of common 
comorbidities, such as heart failure or obstructive 
lung disease, many EGS patients have, or are at 
risk of, sepsis. Multivariable risk prediction mod-
els validated for EGS populations should be 
taken into account and consolidated guidelines 
(e.g., The 2018 Surviving Sepsis Campaign) 
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should be considered to improve sepsis manage-
ment, such as blood cultures, serum lactate mea-
surement, and broad-spectrum antibiotic therapy 
[38]. Therefore, any patient optimization should 
be balanced against the risk of delaying urgent 
and necessary surgery. Nevertheless, in emer-
gency setting, opportunities for preoperative 
optimization may be limited.

Since elderly patients poorly tolerate hypovo-
lemia, it is wise to early treat shock and hypoper-
fusion, taking into account that some of these 
patients have reduced cardiovascular reserve and 
could suffer from occult heart failure. A goal-
directed fluid therapy, proper monitoring of uri-
nary output, and early use of vasopressors might 
be recommended to maintain a mean arterial 
pressure of 65 mm Hg or higher and at the same 
time to ensure renal perfusion and prevent renal 
failure. Elderly patients also have a higher preva-
lence of reduced pulmonary function; they may 
be at risk of pneumonia because of a reduced 
immune system and also have a higher risk of 
aspiration, either from an obstructed gastrointes-
tinal tract or from cerebrovascular or neurologi-
cal disease. Early measures should include 
ensuring a patent airway and relieving gastric 
contents by means of a nasogastric tube [38, 43].

2.4.2  Minimally Invasive Techniques 
in EGS in Elderly

The risk–benefit balance between traditional 
open surgery and minimally invasive techniques 
should be considered

individually after considering patient’s frailty 
assessment and the range of therapeutic options 
available.

As an example, mortality from a bleeding pep-
tic ulcer has decreased considerably with the 
advent of endoscopic and interventional radiolo-
gist options, whereas surgery for a bleeding ulcer 
in elderly, frail, and shocked patient carried a 
very high risk of death in the past [44].

Nowadays it is well accepted that laparoscopic 
surgery reduces surgical stress and improves 
recovery and there are now growing evidences 
that minimally invasive approach is safe in older 

surgical patients, as reported in a recent system-
atic review including subanalysis on over 
70-years-old group of patients, leading to reduced 
postoperative pain, and subsequent reduction in 
postoperative complications such as pneumonia 
or venous thromboembolism, and reduced length 
of hospital stay [45]. Laparoscopic surgery is 
increasingly being considered also in the emer-
gency setting, including for cholecystectomy, 
appendicectomy, perforated duodenal ulcers, 
washout and drain for diverticulitis, and abdomi-
nal exploration in suspected bowel ischemic dis-
ease [46].

Clearly the choice of this approach will 
depend on the experience of the emergency sur-
geon. However, it is likely that, as minimally 
invasive surgery continues to develop and further 
technological advances are made, older adults 
will be one of the main beneficiaries.

2.5  Outcomes After EGS 
in Elderly

2.5.1  Acute Postoperative 
Monitoring

After EGS procedures, observational evidence 
suggests that discharging elderly patients direct 
to the ward is associated with higher mortality 
than admission to the intensive care unit (ICU). 
In frail EGS patients, the relative impact of frailty 
on mortality was most pronounced for proce-
dures with low baseline rates of ICU admission, 
such as acute appendectomies and cholecystecto-
mies [27]. Therefore, clinicians should carefully 
consider the benefits of intensive monitored set-
ting in vulnerable and acutely ill older EGS 
patients after surgery as suggested by guidelines, 
such as those provided by the American Geriatrics 
Society/American College of Surgeons [47].

2.5.2  Cognitive Impairment

Cognitive impairment is the decline in intellec-
tual function and can be acute onset (delirium), 
chronic (dementia), or acute presentation on a 
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chronic condition. Postoperative delirium is com-
mon but underdiagnosed in elderly surgical 
patients and delays rehabilitation. It occurs in 
7–13% of patients after elective surgery, and up 
to 20% after EGS [48]. Delirium is characterized 
by disturbances of consciousness, disorientation, 
and perception abnormalities, alongside impaired 
thinking and speech that typically settles after 
several days. Unsurprisingly, several studies 
reported that development of delirium is not only 
associated with adverse postoperative outcomes 
such as significantly longer hospital stay and 
higher in-hospital mortality (compared to patients 
not showing cognitive impairment) but also func-
tional decline, increased need of social support, 
and prolonged cognitive impairment even 1 year 
after surgery, which suggests that delirium may 
itself be a cause of dementia [48, 49].

The American Geriatrics Society recently sug-
gested guidelines to improve prevention and 
treatment of delirium. Eight recommendations 
supported by strong evidence have been made, 
including the use of CGA/frailty assessment, 
early mobilization and walking, avoiding 
restraints, adequate nutrition, avoiding opioids 
for postoperative pain control, and optimal use of 
fluids and oxygen [50].

2.5.3  Loss of Independence 
and Recurrent Hospitalization

Elderly patients who undergo EGS may survive 
the initial treatment, but often suffer from long- 
term complications leading to higher frequency 
of rehospitalization after discharge from surgery 
[30].

Berian and colleagues reported that almost 
80% of older people after EGS suffer a loss of 
independence, defined as a decrease in ability to 
perform daily living activities, need for a new 
mobility aid, or increase in care needs. This con-
dition leads to at least 12–15% of elderly surgical 
patients discharged directly to a nursing home 
instead of returning to their homes [51].

In addition, patients with any grade of frailty 
experience higher frequency of recurrent hospi-
talization (four to six time more than not frail 

patients) in both elective and emergent surgical 
settings; this can be a devastating experience for 
both the patient and the family. Therefore, in 
discussions of preoperative risk with frail 
patients and their families, anesthesiologist and 
surgeons should highlight outcomes such as dis-
charge disposition and possible loss of indepen-
dence [52].

Five Things You Should know About the 
Burden of EGS in the Elderly Today

• Emergency surgery on elderly population rep-
resents a considerable workload in most 
health–care systems.

• EGS procedures lead to significant increase in 
morbidity and mortality rate in elderly and 
fragile patients.

• Identification of higher-risk patients through 
frailty assessment is essential to improve 
outcomes.

• The role of multidisciplinary approach is 
mandatory for complex evaluations and deci-
sion-making process.

• EGS in the geriatric patient needs a tailored 
approach to improve outcomes and avoid 
futile care. Overall evidences are still limited 
and further studies on the topic are needed.
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3.1  Introduction

Since its rise in the 1980s′, laparoscopic surgery 
became the gold standard approach in the major-
ity of abdominal elective procedures with 
improvement in oncologic and quality-of-life 
outcomes [1].

Despite its acknowledged advantages, laparo-
scopic procedures for emergency surgery are still 
considered too challenging and, therefore, not 
widely employed. Nielsen (2017) in a retrospec-
tive, multicentric study on 1139 emergency pro-
cedures reported a rate of 27% of laparoscopically 
completed operation, with a 63% rating of con-
version to open surgery [2].

Agresta and colleagues (2017) reported in an 
Italian studies an increasing rate of abdominal 
emergency approached by laparoscopy during 
4 years (24.74% in 2010 vs. 30.27% in 2014) [3].

Data from the UK National Emergency 
Laparotomy Audit (NELA) showed that in 
major general surgery emergencies, laparoscopy 

was employed in 13% of cases and completed in 
7% [4].

In 2018, Pucher retrieved data, over a 
30-month period, on 248 consecutive cases who 
underwent emergency surgery. In this studies, 
laparoscopic approach increased from 20 to 37% 
over the study period [5].

This low performance rate of laparoscopic 
procedures in the emergency setting sometimes 
could be related to intraoperative difficulties like 
peritonitis, abscess, or adhesions. Sometimes, 
instead, in low-volume centers, it can be difficult 
to plan a laparoscopic approach in emergency, 
especially in the night, because of logistic 
difficulties.

The worldwide share of people over 65 years 
is estimated to rise from 703 million in 2013 to 
over 1.5 billion in 2050. Furthermore, Italian 
people over 65 years represents 20% of total pop-
ulation and hospital costs are about 40%. (a) 
Currently, more than half of the operations in the 
USA are performed on 65  years and older 
patients. (b) Postoperative morbidity and mortal-
ity progressively increase with the age and emer-
gency surgery is one of the most important factor 
related to these outcomes in elderly patients [6]. 
Watt reported in elderly patients who underwent 
emergency laparotomy a 30-day mortality of 
22% and morbidity of 58%. Mortality risk in 
emergency laparotomies is up to eight times 
higher when compared with elective surgery [7]. 
Cocorullo and colleagues (2016) reported their 
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studies on 159 elderly patients who underwent 
emergency surgery. Laparoscopic approach was 
performed in 75 patients and open in 64 patients 
with a mortality rate of 0–7.7% versus 0–12.5%, 
respectively, related to the disease. Morbidity 
ranged between 0 and 12.9% in laparoscopic 
group and 0 and 19.4% in open group [8].

In a studies of Bàllesta López (2002) on 232 
patients with a median age of 76  years who 
underwent various elective and emergency lapa-
roscopic procedures, the overall morbidity and 
mortality rates were 10.8% and 3.4%, respec-
tively [9].

The definition of elderly patients is still not 
clear in literature. Several criteria have been 
adopted to define “elderly patients” such as 
age, performance status, biological age, comor-
bidity, etc. According to Pisano, elderly patients 
can be defined as patients of an age older than 
65 years. [10]

Frailty syndrome is a clinically recognizable 
increased vulnerability resulting from the age- 
associated accumulation of deficits [11].

As of today the definition of “frailty” is not 
clearly defined and there are no standardized cri-
teria to correlate age and frailty.

The use of a specific frailty index (FI) can rep-
resent an evolving concept to establish the surgi-
cal risk in elderly patients.

Joseph (2016) employed the Rockwood FI in 
a prospective observational study of 220 con-
secutive elderly patients over 65  years who 
underwent emergency general surgery. In hos-
pitals, complications in frail and nonfrail 
patients were 49% versus 27%, respectively. 
Moreover, frail patients have significantly lon-
ger hospital and ICU lengths of stay and higher 
mortality rate [11].

A lot of scoring systems were carried out in 
order to predict postoperative mortality 
(Vulnerable Elderly Survey, Charlson Age 
Comorbidity Index [CACI], and Charlson 
Co-Morbidity Index [CCI]), but none is univer-
sally adopted. The elderly patients may tolerate 
an operation, but they may not tolerate any sub-
sequent complication. Thus, a planned risk-ben-
efit balance evaluation should be considered 
individually.

Agresta and colleagues, published in 2020, 
the results of the FRAILSEL Italian multicenter 
prospective cohort study conducted on 1993 
patients aged >65  years who underwent emer-
gency abdominal surgery. Of these patients, 
68.7% underwent open surgery (OS), whereas 
31.3% underwent laparoscopic surgery (LS). The 
overall morbidity rate was 32.6% (36.2% OS vs. 
22.1% LS, p  <  0.001) and mortality rate 8.8% 
(11.2% OS vs. 2.2% LS, p < 0.001) [12].

In an Italian multicentric prospective cohort 
study conducted in elderly patients who under-
went emergency abdominal surgery, the rate of 
surgical indications was as follows: cholecystec-
tomy (71%), appendectomy (51.8%), perforated 
gastroduodenal ulcer repair (18.9%), adhesioly-
sis with or without small bowel resection (12.2%), 
large bowel resection (10.7%), and other proce-
dures (20%) [12].

Here, we present a worldwide overview of 
data of the literature concerning the more fre-
quent emergency surgical procedures performed 
in elderly patients.

3.2  Acute Calculous 
Cholecystitis (ACC)

In patients with gallstones, the incidence of ACC 
varies from 10 to 20%, and about 36% of chole-
cystectomies are performed for this reason.

In 90% of acute cholecystitis, the cause is cho-
lelithiasis, remaining 10% is usually due to a 
wide range of conditions such as trauma, virus, 
recent surgery, multisystem organ failure, paren-
teral nutrition, AIDS, or ischemia. Laparoscopic 
cholecystectomy (LC) is nowadays the recom-
mended surgical option to treat acute cholecysti-
tis (AC). Available data show that early LC is 
superior to late or delayed LC in terms of out-
come and cost. In literature, the optimal time to 
perform an early LC is 48–72 h [13].

Gutt in 2013 performed a randomized trial on 
618 patients and showed that the LC performed 
within 24 h is safe [14].

Zafar in a retrospective review of prospective 
collected data conducted on 95.523 patients oper-
ated for AC concluded that “LC performed within 
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2  days yielded the best outcomes and lower 
costs.” [15] Özkardeş (2014) in a prospective, 
randomized study conducted on 60 patients 
showed that early LC should be preferred in 
terms of hospital stay and low costs [16].

Since the rate of patients with gallstones 
increases with the age, it is reasonable to hypoth-
esize a higher rate over 65  years and, thus, a 
higher rate of acute cholecystitis in the elderly.

While in young patients, early cholecystec-
tomy is generally accepted as the standard treat-
ment of acute cholecystitis, in elderly patients the 
better treatment remains controversial. Loozen 
(2017) performed a systematic review and meta- 
analysis of the literature regarding early chole-
cystectomy for AC in the elderly population. A 
total of 592 patients were selected, and cholecys-
tectomy was performed laparoscopically in 316 
patients (53%) while open in 276 patients (47%). 
Perioperative mortality ranged from 0 to 5% and 
perioperative complications from 4 to 31%. The 
rate of mortality and morbidity for emergency 
cholecystectomy for AC in nonelderly patients 
reported in previous studies are <1% and 15%, 
respectively [17].

The Tokyo guidelines have a guiding role in 
the diagnosis and treatment of acute cholecysti-
tis, but a separate analysis was not performed for 
elderly patients [18].

In 2016, the World Society of Emergency 
Surgery (WSES) developed guidelines on ACC, 
but in only one statement the relationship 
between old age and surgery was analyzed [19]. 
Then, in 2019, the WSES and Italian Surgical 
Society for Elderly People (ESICG) published 
guidelines on ACC in the elderly population, 
which reported that no homogeneous criteria 
about the surgical approach of ACC in elderly 
are reported in the literature [10]. Some studies 
suggest that LC is feasible for the treatment of 
high-risk AC [19], while other studies suggested 
that percutaneous cholecystostomy (PC) plus 
delayed laparoscopic cholecystectomy could 
achieve better results [20, 21].

In elderly or critically ill patients, mortality 
rate of LC is very high (14–30%) [22, 23]. PC 
can be an alternative option in patients unfit for 
surgery due to their severe comorbidities [24].

CHOCOLATE study is a multicenter random-
ized trial performed to assess whether laparo-
scopic cholecystectomy is superior to 
percutaneous catheter drainage in elderly high- 
risk patients with AC.  Acute cholecystitis was 
defined according to the Tokyo guidelines and 
the risk was based on the APACHE II score ≥7). 
This study showed that laparoscopic cholecystec-
tomy is superior to percutaneous catheter drain-
age in terms of morbidity (12% and 65%, 
respectively), hospitalization (5 days and 9 days, 
respectively), and cost. Percutaneous drainage is 
still an appropriate treatment in patients with a 
strong contraindication to surgery, either as a 
bridge to surgery or as definitive treatment [25].

3.3  Acute Appendicitis

The incidence of acute appendicitis decreases 
with the age, settling in the elderly patients on a 
rate of 5–10%. Unfortunately, in these patients, 
the rate of complicated appendicitis (perforation 
and abscess) is very high (from 18 to 70%), and 
mortality is around 8% compared to 0–1% in 
younger patients [26].

The nonoperative management has been pro-
posed in selected patients with uncomplicated 
appendicitis at imaging, who wish to avoid sur-
gery, and who accept the risk of recurrence. No 
randomized study is reported in literature about 
the advantages of laparoscopic appendectomy 
(LApp) versus open appendectomy (OApp) in 
elderly patients. In 2013, Moazzez et al. reported 
that 75% of operation performed in USA on 
elderly patients with acute appendectomies were 
laparoscopic [27].

In a retrospective analysis on 257,484 patients, 
Ward (2014) reported better outcomes in laparo-
scopic group. Similar results were reported by 
Yehv (2012), Southgate (2012), and Wu (2017) 
[28–31].

2016 WSES Jerusalem guidelines for diagno-
sis and treatment of acute appendicitis do not 
contain any specific evaluation related to elderly 
patients. Just one statement reports: “laparo-
scopic offers clear advantages and should be pre-
ferred in obese patients, older patients and 
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patients with comorbidity.” [32] This recommen-
dation is confirmed in the 2020 update of the 
WSES Jerusalem guidelines [33].

In 2019, the “SIFIPAC/WSES/SICG/SIMEU 
guidelines for diagnosis and treatment of acute 
appendicitis in the elderly” were published and 
are currently the only guidelines available in the 
literature. In the statement of these guidelines, 
the authors reported that in elderly patients with 
acute appendicitis, laparoscopic appendectomy 
reduces LOS, morbidity, and costs [26].

3.4  Colorectal Cancer (CRC)

More than 70% of CRCs are detected in elderly 
patients, and this number is expected to increase 
in the future. Approximately 30–40% of CRC 
patients present as an emergency. In elderly 
patients, a colonic resection is a high-risk proce-
dure with a morbidity and mortality rate of 
11–35% and 9–22%, respectively. The main indi-
cations to emergency surgery are large bowel 
obstruction (almost 80%) and perforation 
(approximately 20%). [34, 35]

The emergency setting usually precludes a 
preoperative multidisciplinary oncological dis-
cussion. Even in colorectal emergency surgery, 
frailty rather than chronological age is the most 
important risk factor for postoperative morbid-
ity and mortality. Some studies conducted in 
older patients undergoing emergency abdomi-
nal surgery reported that sarcopenia is an inde-
pendent factor associated with worse results 
[36].

Perforation seems to increase the risk of peri-
toneal carcinosis, but other studies do not support 
these data [37].

In elderly patients, postoperative complica-
tions seem to play a crucial role in survival. 
Weerink (2018) reported that among octogenari-
ans postoperative complications (Clavien-Dindo 
grades 3 and 4) is the most predictive parameter 
for 5-year survival, according to the tumor stage 
[38]. In 16,847 cases reported by Lee (2019), 
about 75% of all emergency colorectal cancer 
surgery was performed with an open approach. 
Laparoscopic approach was feasible in about 

20% of the emergency group compared to 43% in 
the elective group [39].

In a retrospective study by Costa (2019) on 
123 patients, the rate of laparoscopic procedures 
was 12% in the elderly group [35].

An English study showed that, in the emer-
gency setting of CRC, laparoscopic approach 
passed from 15% in 2010 to 30% in 2016 [39].

Laparoscopic approach for the colectomy is 
more feasible after decompression, which can be 
performed by endoscopic stenting or proximal 
stoma.

Data from literature showed better outcomes 
after colonic stenting as a bridge to surgery com-
pared to emergency surgery (ESGE 2020, ESCO 
study, and CREST study) [40–42]. The success 
rate of colonic stent procedure is about 80–90% 
in high- volume centers.

3.5  Acute Left-Side Colonic 
Diverticulitis (ALCD)

Diverticulosis is a common illness after 40 years 
of age, affecting 5–10% of people in the fifth 
decade, 30% in the sixth, and 60% in the eighth 
decade of life. These patients have about 4% 
lifetime risk of developing acute left-side 
colonic diverticulitis, and 8–35% presented with 
perforated disease with abscess or peritonitis. 
The Hinchey classification is the most com-
monly used classification in international litera-
ture. In 2016, a CT-guided classification was 
proposed by WSES acute diverticulitis working 
group [43].

Up to 25% of patients hospitalized for ALCD 
may require urgent operation. In recent years, 
laparoscopic lavage and drainage have been pro-
posed as an alternative to sigmoidectomy in 
patients with purulent peritonitis. The DILALA 
trial in 2014 [44], LADIES and SCANDIV trials 
in 2015 [45, 46], and the WSES 2020 update [47] 
failed to show a superiority of laparoscopic 
lavage versus colonic resection.

In patients with generalized peritonitis, 
Hartmann resection is still the procedure of 
choice. In a study of the American College of 
Surgeons on 1314 patients who underwent 
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emergency surgery, Hartmann’s procedure was 
performed in three-fourths of cases [48]. In a 
2015 Australian study, Hartmann’s procedure 
was the most common surgical procedure 
(72%), as in a Canadian study of 2014 (44%) 
[49, 50].

Laparoscopic sigmoidectomy with or without 
ileostomy is a feasible approach and can become 
the future gold standard in high-volume center 
with skilled colorectal surgeons.

In the literature, the prospective, randomized, 
clinical trials comparing primary anastomosis 
(PA) versus Hartmann’s procedure (HP) [51–54], 
the WSES 2020 update [47] and a systematic 
review held by Halim in 2019 [55] suggested the 
safety of PA in patients with severe diverticular 
peritonitis (Hinchey III–IV), and provided addi-
tional evidences in favor of PA with a diverting 
stoma over HP.

The main limitation of these studies is the 
patients’ recruitment due to insurmountable dif-
ficulties to draw up a study in emergency opera-
tion for a life-threatening condition.

A retrospective cohort study, published in 
2019 Goldstone, reported data of 10,780 
patients who underwent emergency colectomy 
for diverticulitis. Ninety-eight percent received 
HP and only 1.7% received PA with proximal 
diversion. Colorectal surgeons performed 6% 
of all operations. Postoperative mortality was 
1.4 times greater among noncolorectal sur-
geons than among colorectal surgeons (7.5% 
vs. 5.3%) [56].

In 1999, EAES published the results of con-
sensus conference on acute diverticulitis [57]. In 
2019, the results of SAGES and EAES 
Diverticulitis Consensus Conference revision 
held during the SAGES 2018 and EAES congress 
2018 were published. In SAGES/EAES guide-
lines, the modified Hinchey classification was 
utilized [58]. A wide consensus was achieved 
regarding these surgical issues:

Q 5.1: Patients with perforated diverticulitis with 
diffuse peritonitis (Hinchey III and IV) should 
undergone emergent surgical intervention.

Q 5.2: Laparoscopic sigmoid resection with or 
without stoma in the emergency setting has 

been shown to decrease overall complications 
compared to open resection.

Q 5.3: Hartmann’s procedure is the preferred 
operation for hemodynamically unstable 
patients with perforated diverticulitis.

In a paper published on August 2019, Wexner 
underlined that “the most dramatic difference 
between 1999 and 2019 statements on diverticu-
litis, is the recommended role of minimally inva-
sive approach. The difference between the 
documents attest to the ubiquitous acceptance of 
the advantages of laparoscopy realized during 
20 years interval between publications.” [59]

3.6  Small Bowel Obstruction

About 15% of patients who undergone a laparot-
omy will develop adhesions that lead to small 
bowel obstruction (SBO), which represents about 
4% of all emergency admissions and 20 to 30% 
of them are managed with surgical intervention.

Laparoscopic Lysis of Adhesions (LLOA) for 
SBO was firstly reported by Clotteau in 1990 and 
Best in 1991 [60]. Since then, a lot of studies 
have reported the safety and low complications 
rate of LLOA in comparison to laparotomic 
adhesiolysis.

In Italian Consensus Conference Guidelines 
(2012), the authors recommended to perform an 
explorative laparoscopy in order to select the 
patients who can be benefited from a LLOA [61]. 
In a studies of Behman (2017), just 7.8% of 
patients had a laparoscopic procedure, but the 
annual rate increased over the study period from 
4.3% in 2005 to 14.2% in 2014 [62]. In a retro-
spective study conducted by Pei (2016), the pro-
portion of laparoscopic cases increased from 
17.2% in 2006 to 28.7% in 2013 [63].

Several large population studies comparing 
laparoscopy and open surgery for SBO have 
reported a quicker recovery, a lower rate of 
 mortality, and serious complications with lapa-
roscopy [64–66].

Conversion to open during surgery for SBO is 
relatively common occurrence in about 30% of 
cases. Bowel resection and iatrogenic bowel 
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injury account for one third of conversion. 
Conversion should not be considered a failure, 
but rather a good surgical judgment. In elderly 
patients, nonoperative management of SBO is 
particularly appealing, but the success rate ranges 
from 43 to 76%. In patients who underwent sur-
gery, delayed approach for up to 5 days has been 
associated with increased mortality and 
morbidity.

To our knowledge, no prospective randomized 
trial in the elderly has been reported in the litera-
ture in order to compare advantages of laparo-
scopic approach to SBO.  Despite the lack of 
prospective trial data, the steady increase in lapa-
roscopic procedures could suggest the safety of 
this approach and the surgeons may consider the 
benefits of LLOA in their practice.

3.7  Perforated Peptic Ulcer

Peptic ulcer disease affects six million Americans 
every year. Across all ages, 2–14% of peptic 
ulcers result in perforation. Mortality ranges 
from 6 to 14%, but in elderly patients, it reaches 
the 41%. Morbidity is high, with rates ranging 
from 17 to 63% [67].

In 1989, Mouret performed the first laparo-
scopic PPU repair [68] and, in 2002, Lagoo pro-
posed that laparoscopy should be routinely 
considered [69]. In 2016, Tan et al. published a 
meta-analysis of RCTs comparing laparoscopic 
versus open repair for PPU [70]. Five RCTs were 
included (549 patients), reporting a similar rate 
of laparoscopic repair (50.8%) versus open repair 
(49.2%). The results showed that laparoscopic 
repair had similar rates of overall postoperative 
complication, mortality, and reoperation to open 
repair. No significant differences were found in 
rates of leakage, abscess, ileus, and pneumonia. 
However, laparoscopic repair had lower surgical 
site infection, postoperative pain, and shorter 
nasogastric tube duration [70].

The LAMA trial enrolled 101 patients: 49 
open approach and 52 laparoscopic procedures. 
The results showed that laparoscopic correction 
of PPU is safe, feasible, and causes less postop-
erative pain [71].

In 2010, Bertleff et al. published a review of 
the literature conducted on 56 papers [72]. These 
results support the 2006 EAES’s statement that 
laparoscopy should be advocated as diagnostic 
and therapeutic tool [13]. No specific trials were 
conducted in the elderly patients, but a review of 
the literature reported that older ages and comor-
bidities are main risk factors. The authors stated 
that “surgeons that decide to apply laparoscopy 
must make a judicious cost-benefit 
assessment.”73

Five Things You Should Know About
 1. Laparoscopic approach in emergency is fea-

sible in elderly patients and should not be 
denied based on age alone.

 2. Postoperative complications are the main fac-
tor engraving on mortality; therefore, moni-
toring in postanesthesia intensive care unit is 
mandatory. A wide experience in laparoscopy 
is necessary to perform emergency surgery 
with good results.

 3. Conversion must not be considered a failure in 
emergency laparoscopic surgery.

 4. A specific risk stratification system (espe-
cially frailty detection) is necessary to help 
surgeons to tailor treatment.

 5. Already in 1907, SMITH stated very elo-
quently that “because the patients are old, we 
must not consider that it is time for them to 
die. We must endeavour to prolong life and 
prolong it in comfort.”
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The Economic Burden 
of Emergency Abdominal Surgery 
in the Elderly: What Is the Role 
of Laparoscopy?

Emidia Vagnoni

4.1  Introduction

In Western countries, an increasing life expec-
tancy can be observed; in 2018, an EU resident 
who had survived to the age of 65 could expect to 
live, on average, a further 20 years. The highest 
levels of life expectancy at this age were recorded 
in a band of regions running from northern Spain 
through much of western and southern France 
and into northern and central parts of Italy [1]. In 
2018, the life expectancy of a female newborn in 
the EU- 27 was 83.7 years, which was 5.5 years 
higher than the corresponding figure for a new-
born male (78.2  years). Female life expectancy 
was higher than male life expectancy in every 
region for which data are available. The same 
trend is observed when considering that the 
OECD health data referred to a broad group of 
Western countries [1]. According to the World 
Health Organization, people over 60 accounted 
for around 12% of world population in 2015, 
which was expected to increase to 22% in 2050. 
However, morbidity and mortality increase with 
the age.

In Italy, the life expectancy of a male newborn 
was 80.88 years in 2018 and 85.18 for a female 
(see Table 4.1).

With the current prospects of longevity, a con-
siderable amount of resources will be required to 
the healthcare systems to deliver quality treat-
ments and fulfill the demand for healthcare. This 
will result in a considerable burden for the coun-
tries, thus for the society.

In Italy, almost 900,000 surgical procedures 
are related to elderly patients out of about 
2,000,000  in a year (2017 data). The same 
trends could be observed for the emergency 
surgery confirming Parker et  al. [3] according 
to which approximately half of all emergency 
surgical procedures are performed in the elderly 
and the proportion is set to increase in future 
years as more of the population survive into 
their 70s. Studies have estimated that approxi-
mately 53% of all surgical procedures are per-
formed on patients over the age of 65. 
Projections estimate that approximately half of 
the population over the age of 65 will require 
surgery once in their lives [4], while in Italy the 
population projections toward 2050 indicate the 
age-groups ≥65 would reach 34.1% of the 
entire population [5].

The surgery prevalence data in literature 
associated to the demographic clearly show 
how the conditions that require surgery increase 
as the population is aging. This adds conse-
quences from both the patients’ perspective and 
the society’s perspective. More in-depth 
resources need to be allocated to the treatment 
of the elderly population considering both the 
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direct costs of surgery and the indirect costs 
linked to the consequences of surgery. In a time 
of increasing health care expenditure, there is 
growing concern pertaining to the financial sus-
tainability of the current health care systems 
across the countries. According to a recent 
Organization for Economic Cooperation and 
Development (OECD) report, health care 
spending per capita in terms of GDP is increas-
ing on average of 2.7% per year. This data 
emphasizes the importance of critically evalu-
ating the delivery of both current and future 
interventions in order to ensure that resource 
allocation is cost-effective.

4.2  Emergency Surgery 
in the Elderly Patients

Many authors have addressed the topic of emer-
gency surgery procedure in the elderly patients, 
and the literature has increased during last two 
decades. From long time, it has been acknowl-
edged that elderly patients undergoing surgery 
might have worse outcomes. Depending on the 
context and on the clinical condition of patients, 
the poor outcomes can be appreciated in different 
ways. Ferrarese et  al. [6] highlighted how the 
population aging implies new socio- sanitary 
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problems, and less satisfactory results in terms of 
morbidity and mortality have been registered in 
the patients who underwent emergency surgery 
when compared with elective surgery; less satis-
factory results were found also in terms of length 
of hospital stay and rehabilitation. Torrance et al. 
[7] focused on the increased risk of peri- or post-
operative death, development of postoperative 
complications, and prolonged LOS.

An analysis of last decade literature on emer-
gency surgery in the elderly, conducted on 
CINAHL, PubMed, and Medline databases, 

clearly confirms the need to adopt a dedicated 
strategy to emergency surgery in that vulnerable 
group of patients (Table 4.2). While some studies 
investigate the impact of age on surgery and post-
operative results [9, 13], some others focus on the 
prediction of the outcomes. To this regard, the 
literature recognizes a key role of risk scoring 
[11, 13, 16] and of the timeliness of the surgery 
[14]. A stream of literature has addressed what 
organization and process the emergency surgery 
should follow when an elderly patient is consid-
ered; Andrew et al. [8] advocate the need to adopt 

Andrew et al. [8] UK Evidence has shown that there are specific strategies that hospitals and teams 
can develop to improve the care received by this vulnerable group. A paradigm 
shift is needed and change should be driven by expert MDTs that should include 
emergency physicians, geriatricians, anesthetists, critical care specialists, 
specialist nurses, therapists, and dieticians

Dowgiałło-
Wnukiewicz et al. [9]

Poland Huge impact of age on postoperative results

Søreide and 
Desserud [10]

Norway Need for an ad hoc organization of emergency surgery to improve outcomes in 
the elderly

Anna et al. [11] UK Need to use risk scoring (P-POSSUM) in over 70 patients undergoing 
emergency laparotomy to predict outcomes

Campagna et al. 
[12]

Italy Quick diagnosis and elective surgery as desirable to avoid those complications 
that occur in emergency surgery

Fukuda et al. [13] Japan Use of POSSUM disease scoring system to predict mortality in the elderly who 
undergo emergency abdominal surgery

Zeineb et al. [14] Tunisia In the elderly, the delay of surgery =24 h, the laparotomy procedure, and ICU 
stay are independent predictors of mortality

Maciej et al. [15] Poland Due to the existing additional disease in the elderly, the frailty syndrome, any 
surgical intervention should be minimally invasive. The discussion about therapy 
should be conducted by a team of specialists from a variety of medical fields

Shaheed et al. [16] Canada This study illustrates the importance of preventing an in-hospital complication 
in the elderly. ASA class is a robust tool that is predictive of mortality in the 
very elderly population and can be used to guide patient and family counseling 
in the emergency setting

Hwee et al. [17] Singapore The frailty assessment among elderly patients undergoing emergency abdominal 
surgery is a predictor for loss of functional independence at 1 year. Early 
recognition of this at-risk group could help with discharge planning and priority

McCann [18] Ireland This study provides important information to support a better process of 
informed consent for patients undergoing emergency abdominal surgery and 
help to improve the planning for a system of care that better meets the needs of 
older patients who present with an intra- abdominal emergency

Nishida [19] Japan Early cholecystectomy for patients with AC over 85 years of age was performed 
safely, and elderly patients with dementia had similar postoperative outcomes as 
compared with patients without dementia

Alessia et al. [20] Italy Laparoscopic cholecystectomy results to be safe and effective treatment for 
cholelitiasis and acute cholecystitis in ordinary and emergency setting, also in 
the elderly

Ferrarese et al. [6] Italy Laparoscopic cholecystectomy in our elderly patients represents a safe 
procedure to treat all cases of acute cholecystitis in an emergency setting

McComb et al. [21] Canada A pilot reconditioning program results show promise in helping offset declines 
in physical function in elderly patients following emergency abdominal surgery

Table 4.2 Synthesis of the literature about emergency surgery in the elderly
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a new paradigm to treat the elderly, focusing on a 
multidisciplinary team that would be able to bet-
ter develop a treating pathway for the vulnerable 
patient. Aligned to the need to adopt a dedicated 
organization of emergency surgery is [10] in 
order to improve the outcome in the elderly 
patients.

The role of frailty has been widely recog-
nized as a key pattern to consider when elderly 
undergoes emergency surgery. More recent 
studies [15, 17] recalled the need to adopt 
mini- invasive surgery procedures to avoid the 
loss of functional independence. Aligned with 
this, the laparoscopic procedure has been rec-
ognized as safe to treat some cases in the 
elderly [19, 6] and more specifically even over 
80 patients. The literature is progressively 
evolving from considering aspects linked to the 
surgery process to a more broad approach to 
the elderly patients; thus, the physical func-
tion, the independence, and the planning of an 
approach to care that better meet the needs of 
the vulnerable have attracted the attention of 
further studies.

It clearly emerges how the emergency surgery 
in the elderly might bring to a variety of conse-
quences in terms of loss of physical conditions, 
reduced level of autonomy and mobility, and cog-
nitive abilities. Even if those consequences are 
not expressly addressed by the above-mentioned 
studies, they are highlighted among those condi-
tions that need to be avoided adopting a different 
approach to the emergency surgery.

4.3  The Economic Burden

Although mortality and overall duration of hospi-
tal stay for these conditions has decreased over-
time, the burden of emergency general surgery 
conditions remains substantial and continues to 
increase because of our aging population, with 
increasing numbers of comorbidities [22]. 
Ladhani et al. [23] studied a group of cases with 
diagnosis codes for acute appendicitis, acute cho-
lecystitis, intestinal obstruction, incarcerated her-
nia, perforated viscus, and intestinal ischemia 
undergoing emergency surgery in a university 

trauma center in the USA. The median hospital 
duration of stay was 3.6  days and the median 
total charge was about 35.000 $, although the 
mean age of the studied population did not exceed 
51.2. The study did not provide an analysis of 
costs by patients’ age as the purpose was to com-
pare surgeries approach. When elderly patients 
undergo abdominal emergency surgery, a variety 
of consequences can occur bringing to the need 
to deploy different activities both during the sur-
gery and hospitalization and after discharge.

This would determine a variety of direct and 
indirect costs that could be observed, based on 
the components, on a short term and on a long 
term. As from economic discipline, direct costs 
usually represent the costs associated with medi-
cal resource utilization, which include the con-
sumption of in-patient, out-patient, and 
pharmaceutical services within the health care 
delivery system. The term indirect costs has 
come to be defined as the expenses incurred 
from the cessation or reduction of work produc-
tivity as a result of the morbidity and mortality 
associated with a given disease. Indirect costs 
typically consist of work loss, worker replace-
ment, and reduced productivity from illness and 
disease. These losses are typically valued from 
either societal, individual, or employer 
perspectives.

When addressing the economic evaluation of 
healthcare interventions, the direct costs are usu-
ally considered. This seems to be popular in most 
of the countries having a government funded 
healthcare system or even based on health insur-
ance mechanisms; in these contexts, it is key to 
gather knowledge about the direct costs of health-
care treatments, procedures, services, to assess 
the ability of the funders to sustain or support the 
healthcare. The perspective of the payer or funder 
assumes great relevance at both the country level 
and the service providers’ level. The recent bud-
get constraint that many countries have experi-
enced in the healthcare sector has emphasized the 
need to enhance the knowledge about how the 
scarce resources are allocated within the health-
care system. Considering the indirect costs would 
require to bridge a broader view; it might be the 
patient perspective or even the society’s one. In 
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this case, the cost components considered 
broaden to a greater context than the healthcare 
one. Thus, the loss of productivity of the patient 
or of his/her caregiver, the transport costs, the 
cost of products which are not covered by the 
healthcare system of the health insurance (such 
as supplements, to mention some) become key 
component of the overall cost of the disease. 
Undertaking costing studies which focus on the 
indirect cost needs the participation of the patient/
caregiver to gather data and provide an estima-
tion of the indirect costs. Therefore, most of the 
studies in literature rely on the direct costs only.

However, in Western countries, governments 
have deployed different models of welfare to pro-
tect people against the risks related to unemploy-
ment, parental responsibilities, healthcare, 
housing, old age, and social exclusion. Thus, 
governments provide fund to support the welfare 
regime. In this context, developing knowledge 
and awareness about the indirect costs incidence 
in the healthcare sector, and more in depth in the 
emergency surgery, becomes a key feature for 
both policy makers and service providers’ top 
manager.

Treatment costs for emergency abdominal sur-
gery in the elderly are determined by indirect and 
direct costs. The payer is responsible for the 
majority of the direct costs, such as the hospital 
charges. Indirect costs include patient workday 
losses, family workday losses, and caregiver 
costs to mention some of the components. Society 
absorbs the combination of these costs. In a 
value-based healthcare economy, cost of services 
should be supported by a concurrent benefit in 
clinical outcome.

Studies in the field of health economics [24] 
provide also a third component to consider when 
addressing the economic burden of an illness or a 
treatment that is the indirect psychological cost 
[25], sometime referred as the intangible costs. 
The intangible costs cannot be directly measured 
in monetary form. Intangible effects, such as 
pain, joy, or physical limitations, are often 
assessed using the patient’s biopsychosocial 
quality of life after the major health event [26]; 
quality of life in this context includes physical 

health as well as social contacts and emotional 
health.

Most evaluations have a narrower perspective 
and focus on the relevant costs for the payer, but 
as argued by literature, all costs and benefits of 
interventions should be considered, no matter on 
whom they fall [27]. From long time, health eco-
nomics studies have recognized how a broad per-
spective to address the economic evaluation of 
health interventions that considers the costs and 
the benefits for the different stakeholders is infor-
mative and contributes to a more effective 
decision-making.

4.4  Common Postsurgery 
Consequences for Elderly

Frailty is defined as a state of decline and vulner-
ability, characterized by weakness and a decrease 
in physiological reserve [28]; as a consequence, 
frail patients are unable to recover as quickly 
from a stressful event such as an illness or sur-
gery. This has been found to be common in the 
elderly and it is thought to be due to an age- 
related decline in multiple organ systems [29]. 
Furthermore, the ability of elderly to recover 
after surgery is also linked to chronic diseases 
[30].

Considering the special conditions that make 
elderly a vulnerable category of patients, litera-
ture has demonstrated that frailty is associated 
with a significantly increased odds of postopera-
tive mortality (OR 1.33–46.33) and morbidity 
(OR 1.24–3.36) [31]. Based on Khan et al. [32], 
those patients who fall in the category of frail 
also spend a longer time (median of 2.5 days lon-
ger) in hospital compared with fit patients, 
increasing healthcare costs and resource con-
sumption. Frail patients have decreased physio-
logical reserves and consequently, they are 
unable to recover as quickly from surgery. Thus, 
frailty is a risk factor of increased morbidity and 
mortality that is also associated with a longer 
time to discharge.

Fairchild et al. [33] identified the frailty risk 
factors associated to a group of 252 patients aged 
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65  years or older accessing a trauma center in 
USA (Table 4.3).

Adopting a broad definition of frailty, Fuertes-
Guirò et al. [34] evaluated a group of patients 
(aged 65 or older, mean age 78.6), selected for 
emergency abdominal surgery, during the preop-
erative period considering four groups of predic-
tors of the outcomes: physical, cognitive, 
functional, and social ones. Among the main 
risks factors studied by the authors: the nutri-
tional status, the TLC values, the skeletal muscle 
mass, the cognitive status, the physical/functional 
status, and the social support (Table 4.4).

Based on the literature, the level of frailty of 
an elderly person provides valuable information 
for risk/benefit decision-making concerning the 
patient in situations in which there is little time to 
act, such as in the emergency surgery.

Fuertes-Guirò et  al. [34] confirmed previ-
ous studies [35] about preoperative frailty in 
patients being linked with increased postoper-

ative morbidity, thus with an increased con-
sumption of resources and a considerable 
stressor to their psychological condition that 
may end out to further exacerbate their level of 
vulnerability [36].

Considering the recent (last 5 years) literature 
about abdominal surgery, elderly, and morbidi-
ties, researchers have addressed a variety of con-
sequences from elderly undergoing emergency 
abdominal surgery (Table 4.5).

The above consequences of surgery in the 
elderly are associated to an increase of resources 
consumption within the services providers, but 
they determine further resources use from the 
relatives’ and caregivers’ perspective and from a 
social perspective, too. To this regard, a relevant 
impact of emergency abdominal surgery would 
require to take into account both the direct costs 
and the indirect and intangible ones.

4.5  The Surgery Procedure 
Innovation

Emergency surgery has become a major part of 
the day-to-day activities in most public hospitals 
[41, 42]. Organization and delivery of adequate 
emergency surgical services is challenged by 
financial constraints and fragmentation of surgi-
cal expertise to organ-, disease-, or procedure-
specific subspecialties. Emergency surgery is an 

Table 4.3 Frailty risk factors (adapted from [33])

Frailty risk factors
Age BMI
Sex Activity of daily living 

(ADL)
Race Hematocrit
Sarcopenia Living situation
Altered cognition/
cognitive impairment 
(depression, delirium, 
disorientation 
unspecified, 
developmental delay …)

Hospital complications 
(wound infection, urinary 
tract infection, 
pneumonia, bowel 
obstruction, skin 
breakdown…)

Weakness Injury severity score
Charlson comorbidity 
index

Table 4.4 Predictors of emergency abdominal surgery 
(Source: Fuertes-Guirò et al. [34])

Predictors of outcomes
Physical factors Cognitive factors
Nutritional status Cognitive status (assessed 

based on the Pfeffer test)TLC
Skeletal muscular 
mass
Functional status Social factors
Level of dependency 
(Barthel index)

Level of social support 
(Duke UNC test)

Table 4.5 Consequences and morbidities associated to 
postoperative abdominal surgery in the elderly

Studies Postoperative consequences and morbidity
Yingke 
et al. [37]

Longer length of hospital stay

Fuertes- 
Guirò et al. 
[34] 

Access to ICU; loss of skeletal muscle 
mass; moderate and severe functional 
deficit; higher level of dependency; 
lower social support; higher mortality 
rate

Han et al. 
[38]

Postoperative complications in hospital 
[odds ratio: 16.59, 95% CI: 4.56–60.40, 
P < 0.001]

O’Neill 
et al. [39]

Delirium, sepsis, pro-longed hospital 
stay, postoperative re-admission

Lin et al. 
[40]

Mortality, complications, prolonged 
length of stay, functional decline and 
lower quality of life after surgery
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essential part of surgical services and cannot be 
neglected by health policy decision makers or put 
on a side by the demands of elective surgery.

Lee et  al. [43] clearly state how the use of 
laparoscopic approach has spread to a variety of 
intervention since the first surgery was per-
formed. As argued by Navez and Navez [44], 
laparoscopy has begun to be preferred for abdom-
inal surgical emergencies in selected cases. In 
elective surgeries, the laparoscopic approach has 
rapidly spread to a variety of procedure and it has 
allowed at appreciating some benefits including 
reduced morbidity, postoperative pain, hospital 
length of stay (LOS), and time to resuming nor-
mal activities, likely also apply to appropriately 
selected emergency cases. Data provided by 
Eurostat with related to the European countries 
provides evidence of how the laparoscopic 
approach has progressively increased in a range 
of abdominal surgery procedures (Table 4.6).

Among the top 10 procedures, considering the 
cholecystectomy and the appendicectomy, all the 
countries show a very high rate of laparoscopic 
procedures. Generally, the benefits of laparo-
scopic are well appreciated as it allows a reduc-
tion of the resources consumption. The 
above-mentioned benefits might apply even to 
emergency surgery [45]. Based on Siletz et  al. 
[46], patients undergoing open procedures, or 
laparoscopic procedures that were converted to 
open, were significantly less healthy and older 
than those who underwent laparoscopic proce-
dures. Nevertheless, laparoscopic approach to 
emergency abdominal surgery is more and more 

used as literature reports benefits in a variety of 
settings [44, 47, 48]. Overall, laparoscopic sur-
gery has allowed at identifying benefits in emer-
gency abdominal interventions: postoperative 
pain, shorter LOS, less morbidity, shorter opera-
tive times than laparotomy procedure [49]. The 
effectiveness of the laparoscopic approach for the 
treatment of the colonrectal cancer in the very 
elderly is also stated by Roscio et al. (2016). The 
study conducted by Costa et al. [50] on a large 
Italian population of elderly undergoing emer-
gency abdominal surgery demonstrated that 
emergency operations for acute abdomen in the 
elderly are mainly performed through open sur-
gery, preventing these patients from the benefits 
of laparoscopic procedures. Considering these, 
laparoscopy can also be more cost-effective as 
concluded by Keller et al. [51].

However, literature is sometimes controver-
sial. Ukkonen et  al. [52] studied 430 patients 
whose mean age was 76.4, and beyond the inno-
vation in surgery procedure, it was found that for 
elderly undergoing emergency abdominal sur-
gery, it was still observed a relatively high mor-
bidity and mortality as reported in earlier studies. 
The author also highlighted the role of the sur-
geons’ skills against elderly as a relevant variable 
to be considered: “the results of emergency 
abdominal surgery vary not only between diag-
nostic groups but also by the surgical technique 
used. There were many surgeons who were 
highly experienced and some with less experi-
ence of emergency abdominal surgery on the 
elderly” (p. 2860). Devoto et al. [53] conducted a 

Table 4.6 Laparoscopic surgery with regard to some of the top 10 procedures (Eurostat data 2018) per 100,000 
inhabitants

Cholecystectomy
Of which: laparoscopic 
cholecystectomy Appendicectomy

Of which: laparoscopic 
appendectomy

Italy 184.7 162.7 68.0 44.4
The Netherland 159.0 149.4 95.5 78.4
The United 
Kingdom

135.6 126.1 87.3 69.8

Spain 165.7 144.4 105.4 63.8
France 193.3 178.4 107.5 91.3
Germany 239.9 198.8 149.5 125.3
Sweden 137.7 125.0 127.0 90.5
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literature review to investigate the feasibility of 
laparoscopic colorectal resection in very elderly 
patients and whether there are benefits over open 
surgery for colorectal cancer. Considering that 
the patient’s age has been demonstrated as an 
independent risk factor for mortality separate 
from comorbidity, across both elective and emer-
gency admissions for open and laparoscopic sur-
gery, advanced age should not be considered a 
contraindication to the laparoscopic approach. 
Studies converge on the need to undertake a 
robust preoperative assessment to provide accu-
rate details to the surgeon to evaluate the risks 
and to adopt a multidisciplinary approach.

4.6  The Economic Impact 
of Emergency Abdominal 
Laparoscopic Surgery 
on the Elderly Patients

The technological innovation in surgery has 
clearly brought to benefits in terms of an increased 
cost-effective allocation of the scarce resources. 
Given the countries health budgets constraints, 
the surgeon decisions about the approach to adopt 
against a procedure have relevant effects in terms 
of direct costs’ components.

Adkins et al. [54] analyzed the variable costs 
for surgical technique during elective laparo-
scopic cholecystectomy. The authors focus on 
operating room time and supply costs as the main 
cost component on which the surgeon should 
focus to increase the efficiency assuring the 
patient’s safety. Furthermore, the length of stay 
deeply contributes to the cost of treatment of the 
patient.

Nakamura et al. [55] studied 80 patients aged 
85 or older who were treated for colorectal can-
cer and concluded how laparoscopic surgery is 
associated with a variety of benefits, among them 
a shorter postoperative length of stay that results 
in an overall reduced LOS. Furthermore, litera-
ture [56] has associated better short-term out-
comes in terms of postoperative complication an 
in-hospital mortality to laparoscopic resection 

against the open one. Aligned to the above stud-
ies is Cui et al. [57] that investigated the costs and 
clinical-efficacy of laparoscopic surgery against 
the laparotomy; a reduced postoperative pain, a 
reduced intraoperative blood loss, and a shorter 
hospital stay were observed with regard to lapa-
rotomy procedures. An improved quality of life 
and a reduction in the use of resources (a mean of 
18.535€ for laparoscopy of over 80 aged patients 
against 22.832€ for laparotomy for the same 
group) are reported in the study by Mar et al. [58]  
with regard at any group of patients (even the 
elderly) undergoing laparoscopy, when compared 
to laparotomy, for colon cancer surgery. However, 
the authors highlight how the outcomes may be 
negatively affected by the mini invasive proce-
dure in elderly patients. Thus, a clear decision 
needs to be taken well supported by data about 
the outcomes predictor factors.

It is not in the aim of this chapter to compre-
hensively compare the laparoscopic surgery 
against the laparotomy, as the literature about the 
topic has clearly shown the benefits associated to 
the laparoscopy. Table 4.7 synthesizes the differ-
ent activities that contribute to reduce the eco-
nomic burden of laparoscopic surgery; the latter 
provides an impact on a variety of stakeholders: 
the health provider, the surgeon, the health pro-
fessionals in the multidisciplinary team to assess 
the elderly condition, the patient, the caregiver 
and relatives, and the home-care service, to men-
tion some of them. Thus, a broad perspective to 
the economic evaluation is needed to include 
potential costs and benefits for all stakeholders. 
When undertaking an economic evaluation, the 
choice of perspective (the healthcare provider, 
the payer, the patient) is important. Elderly 
patients are often frail too and a variety of mor-
bidities might develop when going through long 
hospitalization time; for this reason, the implica-
tion of the surgery approach in terms of indirect 
costs (called even social costs) and intangible 
costs should be considered.

The main argument for adopting a restrictive 
perspective is that the budget for the healthcare 
service is meant to be for improving health, thus 
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remaining with the provider’s perspective. But 
alternatively, shouldn’t the full social benefits of 
healthcare interventions be considered? In coun-
tries supporting strong welfare policies, funded 
by the general taxation (such as Italy, the UK, 
France), the healthcare organization should aim 
to provide benefits to families and carers as well 
as the patient.

The literature considered about emergency 
abdominal surgery in the elderly has reported 
both a high rate of complications and a relevant 
mortality rate. Therefore, the analysis of the eco-
nomic burden requires an in depth analysis of the 
different types of complications and their conse-
quences in terms of both resources consumption 
and indirect costs. Mortality rate cannot be 
ignored, of course. Given the above argument, 
some organizational changes need to be adopted 
to improve the performance of emergency 
abdominal surgery in the elderly, both in terms of 
costs and outcomes. An appropriate evaluation of 
the elderly patients is a key step that allows to 
select the surgery approach better consistent with 
the patient’s physical, cognitive, social, func-
tional predictors of the outcomes. Thus, a few 
actions might be adopted before the operation: 
prompt diagnosis, identification of frailty and 
prediction of risks, and consultation with a multi-
disciplinary team as determinants of the choice 
of the surgery approach.

4.7  Concluding Remarks

Given the increasing life expectancy of the popu-
lation and more in details, the growing number of 
elderly aged 80 or older, the emergency abdomi-
nal surgery can be predicted as increasing and 
jointly with the volume of operations, the costs 
for both the National Health Service and the care-
givers and the society. The technological innova-
tion provides surgeons of new mini- invasive 
approaches that might reduce the length of stay-
ing and consequently the deterioration of the 
cognitive and physical conditions of elderly 
patients. While this type of benefits is like to be 
reached with regard to some abdominal surgery 
procedures, in most cases the literature provides 
evidences of high rate of in-hospital complica-
tions and high mortality rate for elderly undergo-
ing emergency abdominal laparoscopic surgery. 
Hospital complications compromise the outcome 
and deeply affect the economic evaluation.

Considering the population target, the elderly, 
the need to broaden the perspective for the eco-
nomic evaluation is aligned with many Western 
countries’ policies. In the past, refusal to adopt a 
broader perspective has sometimes been justified 
because of data limitations, measurement diffi-
culties, or limits in budgetary responsibilities. 
However, it is now time to overcome these practi-
cal difficulties and to think more broadly about 

Table 4.7 Activities that contribute to assess the economic burden of emergency abdominal surgery in the elderly

Direct costs
Δ− LOS Δ− cost of hospital staying

Δ- postoperative 
complications

Δ− cost of treatment

Δ+ supplies Δ+ cost of supplies

Δ− operation time Δ− cost of the surgery theatre

Δ+ unforeseen ICU admission 
(due to complications)

Δ+ cost of in-hospital staying

Cost drivers Indirect costs
Δ− LOS Δ+ preservation of the skeletal muscle mass

Δ+ preservation of the functional deficit
Δ− time to recovery

Δ− caregivers’ cost (relatives’ loss 
of productivity, for instance)
Δ− postdischarge recovery in a 
social care institutions cost
Intangible costs

Δ− LOS Δ+ social support
Δ+ quality of life

Δ+ Independence
Δ− Stress
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the costs and benefits of healthcare interventions. 
Although literature is copious with regard to the 
analysis of the outcomes and their predicting fac-
tors, the economic evaluations associated to the 
emergency abdominal surgery in the elderly are 
still limited. Thus, as new guidelines are under-
taken and technological innovation intervenes, 
the assessment of the economic burden should be 
developed to inform both health professionals’ 
decision-making and healthcare system 
policymakers.

Five Things You Should Know About the 
Economic Burden of Emergency Abdominal 
Surgery in the Elderly Are As Follows
• The emergency abdominal surgery can be pre-

dicted as increasing, jointly with the volume 
of operations.

• The emergency surgery in the elderly might 
bring to a variety of consequences in terms of 
loss of physical conditions, reduced level of 
autonomy and mobility, and cognitive 
abilities.

• The elderlies going through emergency 
abdominal surgery are often affected by 
comorbidities and are frail patients.

• Both direct and direct costs for emergency 
abdominal surgery are expected to increase 
considering both the National Health Service 
and the caregivers’ perspectives.

• Laparoscopy in emergency abdominal surgery 
brings to reduced LOS and consequences for 
the elderly; an appropriate evaluation of the 
elderly patients is key to select the surgery 
approach consistent with the patient’s physi-
cal, cognitive, social, functional predictors of 
the outcomes.
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5Goals of Care in Emergency 
Abdominal Surgery in the Elderly 
and Frail Patient

Antonino Agrusa, Giuseppe Di Buono, 
Salvatore Buscemi, Francesco Saverio Latteri, 
Antonio Giuseppe Biondi, and Giorgio Romano

5.1  Introduction

Elderly and frail patients are often those at 
highest risk during surgical procedures both in 
terms of intraoperative complications and post-
operative outcome. At the same time, surgery in 
the elderly patient is increasingly frequent both 
in the elective and emergency setting due to the 
aging of population, the greater diffusion of 
mini-invasive surgery, enhanced recovery pro-
tocol, and the improvement in anesthesiologic 
management [1, 2].

5.2  Frailty Degree 
and Preoperative Predictive 
Factors: Evaluation 
of Surgical Patient

The identification of the elderly and frail patient 
is fundamental for the evaluation of the goals of 
care that can be achieved. The elderly patient has 

a complex clinical management because of the 
multiple comorbidities and the reduced func-
tional reserve that compromises the ability to 
respond to stressors [3]. Based on the importance 
of these physiological changes related, but not 
strictly dependent on age, we can stratify the 
degree of frailty of the patient. In this concept 
plays a central role the impairment of interrelated 
systems that can have a negative synergistic 
effect on the patient such as the musculoskeletal 
system, nutritional status, and cognitive decline. 
In particular, the conditions of the musculoskel-
etal system and cognitive status, even if not 
directly related by the surgical procedure, are an 
expression of the ability of precoce mobilization 
and positive cooperation for postoperative recov-
ery. The nutritional status is closely connected 
with the patient’s metabolic and wound healing 
capacity [4]. The clinical manifestations that we 
can most commonly observe in these patients and 
which actually represent a critical point for the 
assessment of their degree of frailty are feeling of 
fatigue, weight loss, low levels of physical activ-
ity during daily life. Many studies have shown 
that the degree of frailty is a marker of increased 
risk of perioperative complications and mortality 
in patients undergoing surgery both in elective 
and emergency setting. Although numerous sys-
tems have been proposed for the stratification of 
these conditions, two are the most widespread 
and easy to apply, with some limitations even in 
emergency surgery: the Fried criteria and the 
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frailty index (FI). Fried’s criteria take into 
account five different parameters such as grip 
strength, walking speed, level of physical activ-
ity, weight loss, and exhaustion and consider dif-
ferent cutoffs adjusting for gender, BMI, and 
standing height. The frailty index instead evalu-
ates other variables such as the ability to perform 
daily activities with or without help, mental sta-
tus (feel depressed, happy, lonely), and the pres-
ence of comorbidities (high blood pressure, heart 
attack, stroke, cancer, diabetes, chronic lung dis-
ease) [5]. The Fried index is very widespread in 
clinical practice because it is easy and quick to 
calculate and reproducible in different popula-
tions as it considers generic parameters [6]. These 
criteria are validated by several studies. The 
authors have shown that the Fried index allows to 
estimate the rate of postoperative complications 
which are 2–4 times more frequent in frail 
patients than in “nonfrailty” group. Similar 
results were obtained when we considered the 
overall 30-day mortality (8% in frail patients ver-
sus 1% in nonfrail patients). The same authors 
also considered the main conventional preopera-
tive assessment scores (e.g., ASA score, Charlson 
weighted comorbidity index, and APACHE II) 
which, however, were unable to provide a signifi-
cant predictive value in terms of postoperative 
outcome. From the analysis of the literature stud-
ies, despite the heterogeneity with respect to the 
surgical procedures performed, the patients con-
sidered, and the definition of frailty, in all cases 
exists a direct correlation between the degree of 
frailty and the worst postoperative outcomes in 
both elective and emergency setting. Other stud-
ies have used FI in patients undergoing enhanced 
recovery after surgery (ERAS) and therefore lap-
aroscopic surgery. The rationale is due to the fact 
that the elderly and frail patients can benefit from 
the use of these protocols, but also in this case it 
has been shown that a greater degree of frailty is 
a predictor of a delayed discharge and higher 
readmission rate [7, 8]. A modified FI has been 
used recently by Akyar et al. [9] in a retrospective 
population study that considered over than 
130,000 patients undergoing to emergency gen-
eral surgery. In this study, modified FI was asso-
ciated with an increased risk of mortality, 

unplanned reintubation, prolonged ventilation, 
pneumonia, and cardiac complications (myocar-
dial infarction and cardiac arrest). Despite these 
significant results, most of the available studies 
are retrospective and this indicates that even the 
best known risk stratification tools are rarely used 
in urgency. On the basis of these difficulties in 
the elderly patient evaluation in emergency, it 
could be more useful the stratification of the 
degree of frailty through the assessment of the 
generalized reduction of muscle mass and 
strength. Sarcopenia is associated with musculo-
skeletal impairment, inability to mobilization, 
and increased mortality. The quantification of 
psoas muscle mass can be achieved with both CT 
scan and MRI due to their capacity to distinguish 
fat from other tissues. The evaluation is easy and 
does not require special image reconstruction 
software. Furthermore, thanks to its diffusion in 
clinical practice, CT scan is often used in the 
diagnostic phase even in an emergency setting 
and allows us to directly quantify the patient’s 
degree of sarcopenia and therefore to estimate the 
risk of perioperative complications with consid-
erable time savings compared to other tests for 
assessment of the patient’s frailty [10]. Recent 
studies on the Caucasian population show that 
the mortality rate after emergency surgery is 
directly related to the density and total area of the 
psoas muscle evaluated by CT scan. Most of the 
authors take into consideration the cross sectional 
area of the psoas muscle (mm2) and its density in 
terms of Hunsfiled units (HU) at the L4–L5 inter-
vertebral disk space level bilaterally. A reduction 
of these parameters is associated with an increase 
of proteolytic enzymes and a lack in proteic syn-
thesis [11].

Sarcopenia evaluated through the study of the 
psoas density is significantly related to the mor-
tality of these patients to confirm that the quality 
rather than the quantity is associated with adverse 
events, poor outcome, and the degree of frailty of 
the patient himself. Considering that the classifi-
cation of the frailty degree with Geriatric 
Complete Assessment (GCA) requires specific 
training and adequate time and can be difficult to 
perform in emergency, the possibility of using an 
objective and simple parameter such as the area 
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and density of the psoas represents an important 
aid in the risk stratification of these patients. In 
the patients of Asiatic origin, these results must 
be validated from other studies because of the 
different body conformation, lifestyle, and cul-
tural background [12].

5.3  What Kind of Procedure? 
Variables for Decision- 
Making Process

On the basis of these considerations, it emerges 
that the holistic assessment of the patient’s frailty 
is essential to help the surgeon in the preoperative 
decision-making process and in the acquisition of 
informed consent. The surgeon can modify surgi-
cal technique (open vs laparoscopy) and the type 
of procedure in order to realize a “tailored” 
approach balancing the preoperative risks and the 
expected results. In oncology and emergency sur-
gery, the treatment may differ from the standards 
expected for a young patient. For example, in 
oncologic elderly and frail patients with low rec-
tal cancer, we can decide to carry out only a pal-
liative procedure (placement of an endoscopic 
prosthesis or diverting ostomy) rather than a dif-
ficult rectal resection. In emergency surgery, we 
can choose a different approach: for example, 
elderly and frail patients with severe acute chole-
cystits underwent to percutaneous cholecystos-
tomy or complicated groin hernia treated with 
anterior open approach with locoregional anes-
thesia [13, 14]. The better communication to the 
patient through the informed consent can also 
lead to a procedure that aims more at the postop-
erative quality of life than at the survival of the 
patient. This is because elderly patients often pre-
fer to maintain a standard of quality of life that 
allows them to be independent at the expense of 
life expectancy. In this sense, the assessment of 
the patient frailty degree is fundamental to strat-
ify the preoperative risk, to carry out a targeted 
surgical therapy and to optimize the postopera-
tive management. The multidisciplinary preop-
erative evaluation process with risk assessment 
does not only represent a moment in which a pos-
sible operative strategy is evaluated, but also 

takes a key role in communication with the 
patient and his family. Contrary to what one 
might believe in the elderly patients in conditions 
of surgical emergency, the time of clinical com-
munication with informed consent to surgery 
must be an interactive discussion in order to 
arrive at shared choices that take into consider-
ation not the best treatment ever but the best 
treatment for that patient. In these patients, the 
surgeon must realize a tailored treatment, shared 
by the full healthcare team and by the patients 
and their family members. Involving the patients 
and their family in decisions that concern them is 
not only a duty based on patient ethics and rights, 
but it also provides the opportunity to obtain a 
motivated patient who will respond in a better 
way to perioperative stress and a family environ-
ment prepared to take care of him earlier. The 
multidisciplinary team must carefully explain all 
phases of the therapeutic process from access to 
the operating room, to waking up, hospitaliza-
tion, postoperative rehabilitation, and the times 
for oral food intake. Moreover, during the inter-
view, we can recognize cognitive deficits that had 
not been previously noted. Therefore, the 
informed consent represents the last step in the 
patient’s general assessment, and together with 
the other information collected previously, it 
allows us to define the best therapeutic manage-
ment. The fact that this happens in concert with 
the patient and family members also adds a legal 
value, of recognized importance, to the scientific 
and ethical aspects [15, 16]. In emergency sur-
gery, these concepts are further exasperated by 
the lack of prehabilitation. Therefore, the frail 
patients with reduced functional reserve and vari-
ous comorbidities have not only a high risk of 
worsening their quality of life with loss of their 
functional independence, but also a higher mor-
tality rate. The risk stratification systems most 
used in the world in emergency conditions 
(P-POSSUM and APACHE-2 score) do not pro-
vide for an adjustment for frailty. In clinical prac-
tice, many physicians use comorbidities, drugs 
assumption, disability, and cognitive impairment 
for the evaluation of elderly patients. The concept 
of frailty, instead, is independent of age and 
comorbidities and takes into account the physio-
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logical reserve of these patients, which makes it 
possible to distinguish, within elderly patients, 
those at low or high risk. As previously high-
lighted, the assessment of frailty is the only holis-
tic approach that allows the identification of 
patients with limited functional capacity able to 
respond to stressors [17].

5.4  Goals of Care 
and Optimization 
of Therapeutic Management

The evidences described support the hypothesis 
that the degree of frailty and perioperative 
adverse events are closely associated as two inde-
pendent variables. We must consider those fac-
tors that can improve the short- and long-term 
outcome of elderly and frail patients undergoing 
to emergency surgery. The management of these 
conditions is already complex per se because of 
the multiple comorbidities and the reduction of 
the functional reserve even in the elective surgery 
in which it is possible to optimize some preopera-
tive parameters as much as possible in order to 
minimize the risk of specific postoperative com-
plications. In emergency general surgery, the 
management becomes even more complex as the 
number of factors on which it is possible to act is 
reduced.

5.4.1  Preoperative Conditions

The identification of patients at higher risk is fun-
damental in the preoperative phase; however, in 
emergency surgery, it is almost never possible to 
provide a Complete Geriatric Assessment (CGA) 
and the stratification of the patient is committed 
to surgeon and anesthetist who, for their different 
role, will have to assume the responsibility of 
giving a tailored treatment. The crucial parame-
ters in preoperative management, but which can-
not be changed in emergency, are the 
cardio-respiratory reserve, the cognitive func-
tion, and pharmacological management for the 
prevention of postoperative delirium [18]. We 
have already mentioned the concept of prehabili-

tation with the possibility of increasing the func-
tional reserve of these patients in order to reduce 
the risk of irreversible postoperative deficits and 
actually improve the postoperative outcome. The 
concept of prehabilitation is based on preopera-
tive physiotherapy, on the nutritional status and 
on patient education. Unfortunately, all these 
conditions require long times and the active col-
laboration of family members; therefore, it is not 
possible to change these factors in conditions of 
emergency surgery. The early identification of 
the caregiver and his “training” allows an 
improvement in the home management of these 
patients, effectively favoring early discharge and 
postoperative rehabilitation. Only in part this 
recruitment and training can be carried out in 
emergency setting and in any case it has a consid-
erable variability strictly related to the specific 
sociocultural conditions [19].

5.4.2  Intraoperative Management

In this phase, both surgical and anesthetic aspects 
are involved, on which it is possible to act in 
most cases. From a surgical point of view, it 
would be appropriate to perform a tailored sur-
gery based on the patient and his risk assess-
ment, the pathology, and the surgeon experience. 
In general, a mini-invasive/laparoscopic 
approach should be preferred in order to mini-
mize surgical trauma; however, this type of pro-
cedure can lead to a considerable lengthening of 
operative time, an impairment of cardio-respira-
tory functional reserves, and an increase in intra-
operative complications. Therefore, the choice 
must be made by the individual surgeon on the 
basis of his own experience and must take into 
account the preoperative evaluation of the patient 
and the specific pathology to be treated. Several 
studies have highlighted that while in elective 
surgery, the elderly and frail patient because of 
his difficult management is treated by a senior 
consultant surgeon and consultant anesthetist, 
this occurrence is less frequent in emergency. 
According to the World Health Organization 
(WHO) checklist for safe surgery, the presence 
of a consultant surgeon even during the preop-
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erative briefing phases, and not only during sur-
gical procedures, improves the outcome of these 
patients. Obviously, the degree of urgency and 
the possibility that waiting in unstable patients 
can significantly aggravate the clinical condi-
tions must always be assessed. In elderly and 
frail patients, the general clinical conditions can 
change suddenly even during the execution of 
the surgery. The presence of an experienced sur-
geon in these cases seems to favor any changes 
in the surgical plan in order to obtain the best 
outcome for the patient (e.g., avoid making an 
anastomosis or temporarily use an open abdo-
men) [20]. Anesthesiologic management should 
regard particular attention to the fluid therapy 
administration and the prevention of hypother-
mia. Several studies have shown that in low/
intermediate risk patients, the cardiac index (CI) 
can be maintained through the optimization of 
preload. The use of inotropes is only necessary 
in a small part of patients and in any case should 
be limited in high-risk patients with suspect 
reduced cardiac performance. The preoperative 
echocardiographic study of CI can be a valid 
option for patient stratification, but unfortunately 
it is almost never available in emergency setting. 
Another parameter to consider is the correct 
titration of drug therapy based on the patient age 
and on functional deficits in renal and hepatic 
metabolism. The prevention of deep vein throm-
bosis through compression devices and pharma-
cologic prophylaxis is also closely related to the 
anesthetic management. In fact, the risk of 
venous thromboembolism is increased in the 
elderly and frail patient due to possible comor-
bidities and the greater difficulty in early mobili-
zation [3, 21, 22].

5.4.3  Postoperative Management

Postoperative management includes pain control 
through the use of patient-related analgesia sys-
tems or through titrated drug administration 
regardless of the patient’s reported need. Pain 
control in the elderly and frail patient acts with a 
synergistic effect, not further reducing the func-
tional reserve, improving rehabilitation, and pro-

moting a collaborative mental status in the 
healing process. Early mobilization and rehabili-
tation should always be carried out in order to 
reduce functional and musculoskeletal decline 
which can aggravate the risk conditions of the 
frail patient. Recent studies show that rehabilita-
tion in these patients would have a decisive role 
in reducing postoperative disability and related 
adverse events [23].

5.5  Complications in Frail 
and Elderly Patients

The elderly and frail patient can develop the same 
complications of a low-risk patient in qualitative 
terms, but with higher rate and strictly dependent 
on preoperative risk stratification. Instead a typi-
cal complication of frail and elderly patients is 
represented by postoperative delirium. 
Postoperative delirium and delayed postoperative 
neurocognitive disorders are among the most 
common postoperative complications in the 
elderly patients undergoing to emergency sur-
gery. The risk of developing these complications 
increases with age. Postoperative delirium is 
often misunderstood, especially when it comes to 
hypoactive delirium which is the most frequent 
compared to the agitated and confused type of 
delirium, but can equally lead to a worse postop-
erative outcome with an increase in complica-
tions and mortality, and longer hospital stay. The 
most frequent causes are electrolyte disturbance, 
thyroid dysfunction, alcohol abuse, uncontrolled 
pain, infections, urinary retention, and constipa-
tion. The preoperative assessment of the cogni-
tive function allows the identification of patients 
at high risk of postoperative delirium. In these 
patients, various strategies can be used to prevent 
the onset of this complication: correction of elec-
trolytes, analgesic therapy, drug rationalization, 
and adequate information on the risk of delirium 
for both the patient and family members. The 
intra- and postoperative management includes 
the choice of the anesthetic technique and the 
drugs used both in qualitative and quantitative 
terms; ensure the presence of family members as 
much as possible; avoid isolation due to not use 
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of glasses or hearing aids. The hospital environ-
ment should also be adapted with the presence of 
a clock, attention to the day/night cycle favoring 
rest and sleep. Several studies have shown that a 
40% reduction in the onset of postoperative delir-
ium can be achieved through some small atten-
tions such as communication, assistance during 
oral food intake and early mobilization. The 
occurrence of perioperative complications is a 
predictive factor of poor outcome with a signifi-
cant increase in mortality in the elderly and frail 
patient underwent to emergency surgery [24, 25]. 
This concept must be well explained to the patient 
but above all to family members. Theoretically, 
the possibility of carrying out a laparoscopic 
approach with reduced surgical trauma also 
decreases the risk of complications. These 
patients generally are able to get through the ini-
tial surgical treatment, but suffer from a greater 
rate of complications and comorbidities resulting 
in higher long-term mortality. A comprehensive 
geriatric assessment carried out by a multidisci-
plinary team can be useful to reduce length of 
hospital stay, Intensive Care Unit (ICU) admis-
sion, hospital re-admission, mortality, and costs. 
The multidisciplinary approach is quite wide-
spread in trauma or orthopedics surgery, but it is 
still relatively little used in nontraumatic surgical 
emergencies. The fundamental concepts to be 
taken into consideration in these patients concern 
nutrition (about 80% of elderly patients are mal-
nourished or at risk of malnutrition), early mobi-
lization, and physiotherapy that promote the 
resumption of intestinal peristalsis and reduce 
complications such as deep vein thrombosis and 
respiratory infections [26, 27].

5.6  Conclusion

It is clear that the best therapeutic result in the 
elderly and frail patient can be obtained through 
multidisciplinary management of the problem. 
The multidisciplinary team must include differ-
ent members such as surgeon, anesthetist, geria-
trician, nurse, physiotherapist who work with 
each other in an integrated system. Only in this 
way is it possible to dismiss the individual vision 

and reach a holistic management of the elderly 
and frail patient. This therapeutic continuity does 
not end after discharge, but continues at home 
through the identification and training of the 
caregiver, favoring the final rehabilitation pro-
cess. In conclusion, in the management of elderly 
and frail patients undergoing to emergency sur-
gery, we can make a series of considerations that 
guide our decision- making process. First, correct 
diagnosis can be difficult because of the impaired 
cognitive and physical status of the patient or 
other clinical conditions and medications that 
mask signs and symptoms. Second, the choice of 
the treatment to be carried out, surgical or nonop-
erative, must be tailored to the patient and often 
is different from what would be done in a young 
fitter patient. Third, even if age is not a contrain-
dication to surgery, the outcomes change. In 
elderly patients, it would be more appropriate to 
evaluate the best treatment to ensure a good qual-
ity of life, rather than performing surgical proce-
dures aimed at ensuring the best results in terms 
of long-term survival. Finally, useless treatments 
should be avoided which would only have the 
effect of prolonging end-of-life suffering. To 
achieve these objectives, it is advisable to always 
put the patient at the center of the decision-mak-
ing process, to adopt a holistic vision that includes 
not only the patient himself, but also his family 
and socio- cultural environment [28, 29].

Five Things You Should Know About Goal of 
Care in Emergency Abdominal Surgery in the 
Elderly and Frail Patient:
• The elderly and frail patients with emergent 

surgical pathology should be referred to an 
experienced general surgeon for the choice of 
operative or nonoperative treatment. 
Management should take place in accordance 
with a multidisciplinary team formed by anes-
thetist, radiologist, emergency physician, and 
geriatrician. The management protocol should 
include some fundamental points: appropriate 
antibiotic therapy, the need of a rapid radio-
logical report (within 1 h), assessment of the 
patient’s risk, and degree of frailty.

• Several scores can be used to obtain a compre-
hensive geriatric assessment (CGA). If it is 
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not able to carry out a CGA of the patient, it is 
possible to use other parameters such as the 
evaluation of sarcopenia by analyzing the 
cross sectional area and density of the psoas 
muscle with CT scan.

• The patients should be divided into three 
groups based on the severity of the disease: 
high-risk immediate surgery, high-risk nonim-
mediate surgery, and high-risk emergency 
nonoperative management.

• The correct management of elderly and frail 
patients should be carried out at three different 
levels. Preoperative conditions with evalua-
tion of cardio-respiratory reserve, the cogni-
tive function, and pharmacological 
management for the prevention of postopera-
tive delirium and the identification of the care-
giver. Intraoperative management: perform a 
tailored surgery based on the patient and his 
risk assessment, the pathology and the sur-
geon experience; anesthesiologic manage-
ment should regard particular attention to the 
fluid therapy administration and the preven-
tion of hypothermia. Postoperative manage-
ment includes pain control early mobilization 
and rehabilitation with a synergistic effect, not 
further reducing the functional reserve, pro-
moting a collaborative mental status in the 
healing process.

• Prevention of postoperative complication with 
particular attention to postoperative delirium 
and delayed postoperative neurocognitive dis-
orders. These are among the most common 
postoperative complications in the elderly 
patients undergoing to emergency surgery. 
The occurrence of perioperative complica-
tions is a predictive factor of poor outcome 
with a significant increase in mortality in the 
elderly and frail patient underwent to emer-
gency surgery.
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Wound Healing in Elderly  
and Frail Patients

Valerio Caracino, Pietro Coletta, 
Piergaspare Palumbo, Simone Castiglioni, 
Diletta Frazzini, and Massimo Basti

After an acute damage to soft tissues, either of 
traumatic nature, referring to a pathology or as a 
consequence of surgical act, human body acts 
with a coordinated series of activities that take 
the name of “healing.” This elaborate process 
involves the following phases: hemostasis, 
inflammation, proliferative phase, and tissue 
remodeling [1].

The first step is to stop the bleeding and 
achieve an adequate hemostasis by the formation 
of the platelet clot and local vasoconstriction. 
The destruction of the vascular micro-network 
and the high consumption of oxygen by the meta-
bolically active cells within the wound, that will 
be the protagonists of the subsequent healing 
phases, lead to a hypoxic environment that char-
acterizes the early stages of the healing process 
[2–4].

This leads to an increase in the expression of 
the hypoxia-inducible factor (HIF)-1, which reg-
ulates the transcription of multiple genes such as 

growth factors and cytokines, which are expressed 
by macrophages, keratinocytes, and fibroblasts. 
The synthesis of these genes guides the healing 
process through the subsequent steps of inflam-
mation, angiogenesis, neovasculogenesis, and 
tissue remodeling [2–5].

Dendritic T-cells, neutrophils, and macro-
phages get involved in this substrate to start the 
inflammation phase with the activation of the 
complement cascade [6, 7].

The goal of the inflammation process is to 
sterilize the wound site killing any microbial 
organism present. The dendritic T-cells of the 
epidermis are specifically activated by the kerati-
nocyte’s damage and produce cytokines and che-
mokines that contribute to the infection control 
during the physiological healing process [3].

Peripheral neurons begin the production of 
neuropeptides such as the substance P (SP), neu-
ropeptide Y (NPY), and others, promoting the 
inflammation phase. In the first 24 h, neutrophils 
occur releasing pro-inflammatory cytokines such 
as IL-1, IL-6, TNF-α, and producing metallopro-
teases (MMPs) which help lysing protein frag-
ments [8].

Subsequently, the macrophages carry out their 
action as “scavengers” by removing all cellular 
debris and change the phenotype from M1 to M2 
once completed their inflammatory action, to 
promote the healing process; this is required to 
switch from the inflammation to the proliferative 
phase. They are in charge of supplying growth 
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factors, establishing interactions with the extra- 
cellular matrix (ECM), and stimulating the 
migration of fibroblasts [3, 9, 10].

When the fibroblasts start the production of 
the platelet-derived growth factor (PDGF), trans-
forming growth factor (TGF)-β, and the synthesis 
of a new ECM, the proliferation phase begins 
leading to the formation of granulation tissue. 
From this primitive and formless tissue, the neo- 
myofibroblasts organize new collagen fibers that 
direct the scar and guide the neovascularization 
[11, 12]. Lastly, in the following months, the tis-
sue remodeling starts; this is a process that takes 
a long time to mature and concludes with the for-
mation of the definitive scar [11].

Many individual risk factors and systemic dis-
eases such as stress, advanced age, hormonal 
imbalance, chronic infections, metabolic syn-
drome, and compromised nutritional and immu-
nological status cause or contribute to chronic 
inflammation which consecutively delays and 
alters the physiological wound healing [13].

The healing of a surgical incision by primary 
intention is the ideal event that can occur: in this 
case, the surgeon guides the cicatrizing phases, 
obtaining adequate hemostasis, maintaining 
asepsis, and accosting the wound margins. 
However, the factors listed above can interfere 
with healing and lead to postoperative complica-
tions, especially in the elderly.

There is a strong correlation between the surgi-
cal wounds altered healing, sub-optimal clinical 
conditions, age, and the presence of comorbidities 
[14]. Normal blood microcirculation is essential 
for the healing of the surgical incision as it guaran-
tees perfusion, cellular homeostasis and the suffi-
cient oxygen, and other nutrients supplying, as 
well as normothermia and the response to inflam-
mation. On the contrary, reduced microcirculation 
profoundly alters the supply of all these essential 
support elements [15].

There are many different aspects of the peri-
operative period to be checked and, if necessary, 
corrected for proper wound healing. Adequate 
oxygenation levels are indispensable for killing 
microbes; therefore, establishing an oxygen ther-
apy [16] and ensuring correct respiratory dynam-
ics with small incisions (less painful than bigger 

incisions) has an important beneficial effect on 
the prevention of wound infections. Furthermore, 
an adequate balance of fluid therapy by control-
ling inputs and outputs allows to avoid both 
hypovolemia (with consequent reduction in local 
perfusion) and the excessive administration of 
fluids (with consequent tissue edema) by altering 
cytokine homeostasis [16].

In wounds in which the oxygen supply is not 
adequately restored, the healing process is com-
promised, and this is the reason why it has been 
shown chronic wounds are ultimately hypoxic 
wounds. Systemic pathological conditions such 
as advanced age, cardiovascular diseases, obe-
sity, and metabolic syndrome are frequently char-
acterized by chronic hypoxic wounds. Under 
these conditions, there is a reduced expression of 
HIF-1, which further exacerbates the chronic fea-
ture of the wound and increases the susceptibility 
to the surgical site infections [2, 3, 17].

Elder patients are more susceptible to chroni-
cization of the healing process, development of 
dehiscences, and wound infections [16, 18].

Wound hypoxia is typical in elderly and leads 
to prolonged tissue ischemia, due to microcircu-
lation modifications in chronic vasculopathic 
patients which in turn is linked to diabetes and 
metabolic syndrome in a loop of cause–effect 
[19]; moreover, in the elderly the physiological 
processes of adhesion, cell migration, and pro-
duction of cytokines are slowed down [9].

Advanced age is associated with a chronic 
inflammatory microenvironment, and conse-
quently the switch from the initial inflammatory 
phase to the later proliferative one does not occur, 
or occurs with delay and/or in an altered way: the 
ECM is disrupted, there is no cell proliferation, 
metalloproteases are not inactivated, and angio-
genesis is also impaired [14].

Good control of the inflammatory phase is 
compromised in the elderly. An evident delay in 
macrophage’s arrival and in T-cell migration has 
been demonstrated, resulting in an altered healing 
process. In addition, it has been demonstrated an 
age-related reduced response to hypoxia, with a 
sharp decrease in the production of HIF-1, which 
alters all stages of inflammation,  angiogenesis, 
neovasculogenesis, and tissue remodeling [14].
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The switch from M1 to M2 macrophages phe-
notype is generally poorly regulated within 
chronic wounds. Therefore, chronic wounds, 
stopped at the late inflammatory phase of healing 
process, are blocked from starting the prolifera-
tive phase [8], and this occurs even more often in 
diabetic patients [20].

Malnutrition is an additional risk factor that 
impacts surgical wound healing and can result 
from a variety of nutritional stages which nega-
tively affect physiological scarring [21].

Elder patients are also fragile from a nutri-
tional point of view; malnutrition can be linked to 
chronic pathologies, pharmacological treatments, 
and psychological or social and economic fac-
tors. In the presence of a wound, the need for 
nutrients dramatically increases to cover the 
faster metabolism: the request for protein 
increases by 250% and calories by 50% [21].

Vitamin C and D and zinc are the most com-
mon micronutrient deficiencies found; the first 
two are actively involved in the healing process 
for the synthesis of collagen, while zinc defi-
ciency predisposes to immunodeficiency and an 
increased susceptibility to infections [21].

The stress plays an important role in the emer-
gency surgery, in particular in patients with an 
acute abdominal pathology interfering with the 
inflammatory and infective status that may have 
already exhausted the body’s reserves. In those 
patients, there is no sufficient time for the com-
pensation mechanisms to be properly activated, 
with a negative impact on cardiopulmonary and 
renal systems. This stress-induced increase of 
glucocorticoids and corticosteroid production 
leads to the inhibition of cicatrization process: 
inhibition of keratinocyte proliferation, increased 
permeability of the epidermal barrier, and sup-
pression of growth factors [22]. The psychologi-
cal stress, associated with significant 
comorbidities, increases the risk of complica-
tions such as the altered repair process and the 
increase in postoperative infections rate [23].

From the analysis of the pathophysiological 
processes of wound healing and the concept of 
the elderly patient as a fragile patient, character-
ized by a precarious balance and with a reduced 
ability of adapting to the acute morbid state and 

even more to an urgent surgical intervention, 
reflections on the utility of laparoscopic surgery 
in urgency arise. The reduction of surgical stress 
leads to a better wound healing. The use of mini-
mal surgical accesses prevents the execution of 
extensive laparotomies often hesitating in a 
seroma or hematoma that leads to a healing delay 
or sometimes to complete dehiscences. A wound 
healing by second intention, occurring over 
months in an elderly patient, is the cause of a 
delayed discharge, an increase in the morbidity 
rate, and the healthcare-related costs [23].

6.1  Laparoscopy in the Elderly, 
Inflammatory Response, 
and Reduction 
of Complications 
in Emergency Surgery

The introduction of laparoscopy represented the 
most important technical revolution in general 
surgery in the last 100 years. It has made possible 
to perform increasingly complex surgical proce-
dures without the need for the classic “large cut,” 
burdened by numerous perioperative 
complications.

During the “pioneering” phase, some catego-
ries of patients, in particular, the obese, the 
elderly, patients with comorbidities, and those 
who had already undergone a laparotomy, repre-
sented a contraindication to the use of 
laparoscopy.

However, once standardized the technique and 
overcome the learning curve, it has been clarified 
that belonging to one of those categories repre-
sents at most a relative contraindication to the use 
of minimally invasive surgery. Moreover, patients 
belonging to those groups are those who benefit 
the most from a less invasive approach [24].

This cultural leap has been made possible by 
studies that have shown a lower impact of laparos-
copy compared to large laparotomies on respira-
tory mechanics, on the recovery of gastrointestinal 
motility (with the possibility of resuming oral 
feeding from the first postoperative day), on sys-
temic response to surgical stress (with reduction 
of pro-inflammatory cytokine production and 
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immunosuppression) with reduction of periopera-
tive complications in the face of equivalence from 
the point of view of outcomes (in particular, onco-
logic one) [25]. These advantages have been 
incorporated in the recommendations of the 
enhanced recovery after surgery (ERAS) working 
group, and minimally invasive surgery is one of 
the items constantly present in most of the proto-
cols and recommendations developed [26].

Many studies, conducted in particular on 
patients undergoing interventions for neoplastic 
pathology in an emergency setting and in elective 
one, show a reduction in the production of pro- 
inflammatory cytokines in subjects operated with 
the minimally invasive technique when compared 
to those operated with the classical technique. It 
has been shown a reduction in the immunosup-
pression typical of the postoperative phase after 
laparotomy. The advantages of these evidences 
are theoretically superior in the elderly and/or 
fragile subjects operated under an emergency 
regime, but at the moment there is no conclusive 
study in this sub-group of patients [27].

The advantages of minimally invasive tech-
niques are not limited to the interventions per-
formed in the election setting, but there are 
numerous evidences that have demonstrated their 
feasibility and validity even in the emergency one. 
Laparoscopy is now considered the last diagnostic 
act and can often be used for surgical therapy in 
case of appendicitis, cholecystitis, perforations of 
gastro-duodenal ulcers or other hollow viscera, 
intestinal occlusions, etc. A separate chapter is the 
use of laparoscopy in abdominal trauma, espe-
cially in penetrating lesions in hemodynamically 
stable patients in whom there is suspicion or cer-
tainty of violation of the peritoneum [28].

If in the world about 10% of subjects are over 
65 years old, in Italy this percentage is almost 
doubled and in 2050 it is expected that about one-
third of the population will have passed this age. 
Elderly subjects are the most “frail” patients 
because they often suffer from one or more 
comorbidities, and they are also those who are 
more likely to need surgery in both elective and 
emergency regimes [29, 30].

The poor cardiopulmonary reserve typical of 
elderly, the increased PCO2 and the reduction of 

venous return due to pneumoperitoneum, as well 
as the reduction of the diaphragm excursion and 
the extreme positions (in particular, the 
Trendelenburg one) are the most often pathophysi-
ological variations observed in patients undergo-
ing minimally invasive surgery, and therefore the 
anesthetist must be adequately trained in the man-
agement of such situations. In particular, for the 
correct anesthesiological management of these 
patients, the use of numerous invasive and non-
invasive monitoring systems is needed with the 
expenditure of energy and resources in the phase 
preceding induction [31–34].

Mortality in patients undergoing urgent sur-
gery grows steadily with increasing age, exceed-
ing 20% in people over 70 and almost 45% in 
over 80; similar considerations are applicable to 
postoperative morbidity rates, which reach over 
50% in over 65 [35, 36].

The use of laparoscopy in the treatment of sur-
gical emergencies in elderly patients is a niche 
subject but of increasing interest because it aims to 
reduce the postoperative complications rate (espe-
cially medical ones) that impact so heavily on in-
hospital mortality as well as on healthcare costs. In 
literature, patients over 65 years of age and with a 
history of chronic renal failure, diabetes, anemia, 
myocardial infarction, and heart failure have a 
higher mortality than controls; also the presence of 
systemic inflammatory response syndrome 
(SIRS), a history of malignant tumor, liver failure, 
the use of oral anticoagulant therapy, and the use 
of open surgery are associated with an increased 
risk of postoperative complications [37, 38].

The FRAILESEL study [39] conducted on 
about 2000 patients collected data from 36 Italian 
centers on patients over 65 undergoing urgent 
laparoscopy. The results are of enormous inter-
est: first of all almost 70% of the subjects enrolled 
are ASA III or IV. The study demonstrated a sta-
tistically significant reduction in both mortality 
and morbidity in patients undergoing laparo-
scopic surgery (mort. 2.2%; morb. 22.1%) com-
pared to those undergoing laparotomic surgery 
(mort. 11.2%; morb. 36.2%). Interestingly, con-
verted patients have similar mortality and mor-
bidity rates to those operated with an open access 
from the beginning.
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The FRAILESEL study includes contraindi-
cations to laparoscopic surgery (or indications 
for conversion): patients who are unable to toler-
ate pneumoperitoneum and therefore those with 
severe respiratory and cardiac insufficiency. 
Relative contraindications are represented by the 
presence of extensive adhesion syndrome, abnor-
mal intestinal dilation, severe sepsis (with hemo-
dynamic instability), and lack of equipment/team 
expertise. Open surgery and conversion are nega-
tive prognostic factors in patients over 65 under-
going urgent surgery.

These considerations will have to guide us in 
the future in choosing the best surgical approach 
in relation to comorbidities and the availability of 
material and human resources in order to offer a 
treatment as tailored as possible to the patient, 
bearing in mind the evidence now available in the 
literature.

6.2  Minimally Invasive Surgery 
in the Elderly and Choice 
of the Correct Surgical 
Incision

Among the advantages of the minimally invasive 
approach, the reduced incidence of surgical site 
infection is one of the most important. This 
aspect is much more significant in frail patients 
and elderly ones which, since concomitant 
pathologies and metabolic alterations are often 
present, are particularly exposed to this 
complication.

Avoiding large laparotomies, even in emer-
gency surgery, not only allows to reduce postop-
erative pain and ensure faster recovery but 
significantly reduces the risk of abdominal wall 
contamination and the subsequent risk of postop-
erative incisional hernias.

The surgical site infection represents in fact 
the most important risk factor in the development 
of incisional hernias; the contamination of lapa-
rotomies ranges from the simple parcel opening 
of the incisions with or without evident contami-
nation, to arrive to complete dehiscences with 
evisceration, in association or not with the pres-
ence of visceral fistulas.

These sequelae, in addition to exposing the 
patient to potentially fatal septic complications, 
determine a troubled postoperative course, with a 
significant increase in the length of hospital stay 
and a consequent significant increase in 
healthcare- related costs. The same consequences 
occur in the case of the formation of incisional 
hernias which, in addition to significantly wors-
ening the quality of life of patients, given their 
advanced age, often risk to remain a permanent 
sequela. The problem is even more serious when 
one considers that a good percentage of these 
patients suffer from chronic respiratory diseases, 
whose precarious balance can easily be damaged 
by the development of voluminous relapsing 
hernias.

Incisional hernias represent the most frequent 
complication in abdominal surgical procedures, 
with an incidence ranging from 10 to 25% in the 
various Western series, which in elderly patients 
can reach 38%, especially after urgent interven-
tions for acute abdominal peritonitis [40].

Due to the high incidence of this pathology, 
over the last few years many studies have been 
conducted to verify which incision was to be pre-
ferred to minimize the risk of post-surgical her-
nia, both in open surgery and in laparoscopy, in 
emergency and in elective settings. Similarly, 
various authors tried to establish what was the 
optimal surgical technique for closing the abdom-
inal wall, as well as the materials to be used, in 
order to allow a standardization of the 
technique.

At this time the studies present in the literature 
still have not provided definitive answers, pre-
senting significant biases both in the methods of 
implementation (data collection, sample creation, 
definition of end points) and in the analysis of the 
results (duration of follow-up and postoperative 
diagnostic investigations).

However, some data emerged with a rather 
strong degree of evidence; in particular, most of 
the works in the literature agree that median 
 laparotomies (i.e., the vertical trans and perium-
bilical incisions made through the linea alba), 
regardless of their size, are burdened by a signifi-
cantly higher incidence of incisional hernias 
when compared to the transversal ones performed 
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externally with respect to the linea alba (i.e., all 
those laparotomies performed laterally with 
respect to the anterior sheath of the rectus abdom-
inis, transversely, by divaricating, and not sec-
tioning the muscle fibers) [41].

These data are evident both in “open” surgery 
and in “minimally invasive” one, when we refer 
to the service incisions used to extract the surgi-
cal specimen (10.6% vs. 3.7%) [42].

This percentage is further lowered if we take 
into consideration the data related to incisional 
hernias on Pfannenstiel incision (suprapubic inci-
sion performed by transversally dissecting the 
cutaneous, subcutaneous, and anterior sheath of 
the rectum, and laterally spreading the muscle 
bundles with subsequent vertical incision of the 
peritoneum) which is as low as 0.9% [43].

The reason why there is a lower tendency to 
develop incisional hernia after this type of surgi-
cal incision is due to the lower tensile force 
exerted by the abdominal pressure on the muscle 
aponeurotic surfaces compared to that exerted in 
other quadrants of the abdomen (especially 
medial), and moreover it is affected to a minimal 
extent by the respiratory excursions of the dia-
phragm, which can significantly increase postop-
erative pain [44].

On the other hand, laparotomies performed 
along the midline or in the lateral quadrants of 
the abdomen, on the right as on the left side, are 
affected to a greater extent by the forces gener-
ated by abdominal pressure, especially in patients 
with a high body mass index (BMI). Furthermore, 
due to postoperative pain and the accessory respi-
ratory function of the abdominal muscles, these 
incisions are associated with a reduction of the 
diaphragm and chest excursions, predisposing to 
the onset of lung infections.

In the event that the site of the incision used 
for the extraction of the surgical specimen coin-
cides with the site of the ostomy, the risk of sub-
sequent hernia increases considerably, so this site 
should be avoided when possible.

In this regard, especially in urgent cases, in the 
presence of contaminated operating fields, the 
use of wall protection devices is strongly recom-
mended, in order to isolate the wall from con-
taminating material [45].

Similarly, antibiotic prophylaxis, aimed at reduc-
ing the bacterial load at the site of the surgical inci-
sion, as well as a targeted postoperative antibiotic 
treatment based on antibiogram, plays an important 
role in reducing the risk of septic sequelae.

As regards the surgical technique to be used in 
the phase of closing the abdomen, the data in the 
literature provide important information.

According to what was reported in most of the 
randomized trials [46], the preferred technique in 
order to minimize the risk of incisional hernia 
involves the closure of the aponeurotic plane by 
continuous suturing with close passages of the 
stitches (0.5 mm), avoiding piercing and subse-
quently necrotize the muscle fibers. The suture 
must be in monofilament with high elasticity and 
slow resorption time; the ratio between the total 
length of the suture and the length of the wall 
incision must be equal to or greater than a ratio of 
4 to 1 (SST, small stiches).

The fascial closure by continuous suturing 
with stitches in monofilament 1 with rarer bites 
(between 0.5 mm and 1 cm) would be burdened 
by the incidence of incisional hernia from 2 to 4 
times greater than the technique described above.

The limitation of these studies is represented by 
the short duration of the follow-up period (on aver-
age 12–24 months, while most of the studies have 
shown that the incidence of incisional hernias pro-
gressively increases starting from the third year 
from the execution of the surgical procedure) and 
the lack of uniformity in the diagnostic investiga-
tions used in the follow-up (from the simple physi-
cal examination to the ultrasound of the abdomen 
up to the computed tomography (CT) or magnetic 
resonance imaging (MRI) of the abdominal wall).

The studies about the prophylactic use of 
prosthetic material in the closure phase of lapa-
rotomies are very interesting. The investigations 
carried out up to now show a significant reduc-
tion in the incidence of incisional hernias through 
the application of light polypropylene nets in the 
preperitoneal plane, with subsequent anchoring 
of the same to the fascial plane by means of non- 
absorbable Prolene stitches after creating an 
overlap of 4 cm (PRIMA Trial). These results are 
further amplified by associating the use of the net 
with the small stitches technique [47].
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The preventive use of prosthetic material is 
not associated with an increased incidence of sur-
gical site infection and is associated with a mean 
prolongation of operating time of about 20 min.

Finally, the problem of the development of 
hernias on trocar site should not be neglected, but 
the real incidence of this situation is probably 
underestimated due to the scarce symptoms 
related to it.

Most of the studies agree on the need for fas-
cial closure at the insertion site of 10–12 mm tro-
cars; on the other hand, there are no reliable data 
on the real incidence of wall defects in the site of 
placement of the 5 and 8 mm trocars [48].

Five Things You Should Know About Wound 
Healing in the Elderly and Frail Patients
• The elderly constitute a special sub-class of 

patient, characterized by a peculiar physiol-
ogy of cellular and inflammatory processes 
related to age, in which the effects produced 
by the comorbidities are added; every thera-
peutic act, including surgery, must take into 
consideration the physiopathological response 
of these patients.

• Laparoscopy, even in an emergency setting, 
has been shown to have a lower impact on the 
organism, both in terms of reduced alteration 
of the respiratory dynamics and speed of res-
toration of bowel motility and nutrition, and as 
regards the reduction of immunosuppression 
and the production of pro-inflammatory 
cytokines.

• Advanced age and the presence of multiple 
comorbid factors are not an absolute contrain-
dication to minimally invasive techniques; this 
category of patients earns the greatest benefits 
from laparoscopy in terms of postoperative 
mortality and morbidity: 2.2% versus 11.2% 
mortality in patients treated with laparoscopy 
than with the open approach, 22.1% versus 
36.2% in terms of morbidity.

• 38% of frail and elderly emergency patients 
operated for acute abdomen develop an inci-
sional hernia due to the more or less extensive 
dehiscence of the aponeurotic plane, favored 
by the development of a surgical site infec-
tion, negatively affecting the quality of life 

and the onset of further comorbidities and 
overall health-related expenditure.

• Transverse and non-midline surgical inci-
sions are to be preferred over median and 
longitudinal incisions; among the service 
incisions, Pfannenstiel is associated with 
fewer complication rate (incisional hernia 
rate of 0.9%). The fascial layer should be 
closed with close bites (0.5 mm) according 
to the small stitches technique, using con-
tinuous sutures with slow resorption mono-
filament material (2/0).
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Acute Cholecystitis

Fabio Cesare Campanile, Monica De Angelis, 
Elisabetta Santucci, and Ilaria Vecchioni

7.1  Introduction

Acute cholecystitis is found in 3–10% of all 
patients with abdominal pain [1, 2]. Gallstones 
cause more than 90% of acute cholecystitis [3, 4] 
because their prevalence increases with age, the 
disease is more common in the aged. About 
50–70% of the acute cholecystitis occurs in 
elderly patients [5]. Life expectancy rises world-
wide, and the challenges of diagnosis and treat-
ment for acute cholecystitis in this population 
segment become more relevant every day.

Old age and frailty have crucial implications 
in the management of acute cholecystitis; higher 
prevalence of comorbidities, more frequent com-
plications, and increased number of severe forms 
make the risk of severe consequences substantial. 
Retrospective studies have confirmed that sur-
gery for acute cholecystitis is more lethal in the 
aged [6].

More than 50% of frail people are older than 
70 years [7], and the literature on acute cholecys-
titis rarely analyzed separately the two aspects of 
chronological age and frailty; only a few series 
perform a subgroup or multivariate logistic 
regression analysis to distinguish age, comorbid-
ity, and frailty; no study focuses on the frailty 

scores described in Chap. 1. One group even sug-
gests defining the term elderly using immuno- 
inflammatory indices instead of a simple 
chronological age cut-off [8]. In this chapter, we 
will attempt to clarify the role of chronological 
age as an independent risk factor, but will use the 
term elderly or aged to indicate a population that 
is elderly and frail at the same time, unless differ-
ently specified.

7.2  Diagnosis

The clinical diagnosis of acute cholecystitis 
results from a combination of signs, symptoms, 
laboratory tests, and imaging. Every single diag-
nostic element has a limited predictive value [9–
11]. Both the European Association for 
Endoscopic Surgery (EAES) and the Tokyo 
guidelines suggested sets of diagnostic criteria 
(Tables 7.1, 7.2, and 7.3) to improve the diagno-
sis accuracy [12–15], and the criteria do not vary 
for elderly or younger people. However, age- 
related changes influence many of those criteria 
and may challenge our diagnostic ability. A large 
retrospective study confirmed that older patients 
with acute abdominal pain were more often mis-
diagnosed than younger patients with similar 
conditions, both at the hospital admission and 
discharge [16].F. C. Campanile (*) · M. De Angelis · E. Santucci   
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7.2.1  History and Physical

Evaluating an acute condition in elderly patients 
takes more time and effort than in the general 
population. Many physiologic, pharmacologic, 
and psychological factors have to be considered, 

and the coexistence of multiple diseases makes 
the condition more complex. When we consider 
the age-related changes in the diagnostic criteria, 
we must be aware that most available data comes 
from low-evidence observational studies, often 
with conflicting results.

The most common symptom is the right upper 
quadrant abdominal pain; it is almost uniformly 
present in acute cholecystitis patients of all ages 
[17], and the elderly are not an exception: it is 
found in 73–98% of them [18, 19]. However, in 
the aged, the clinical picture is often mislead-
ingly benign [20]. Experimental and clinical 
studies demonstrated a higher pain threshold 
with advancing age, but a lower tolerance to 
intense pain; this is probably due to neural and 
biochemical age-related differences [21]. 
Reduced pain perception has also been shown in 
several acute abdominal conditions [22, 23]; in 
acute cholecystitis, atypical presentations with 
reduced or even no pain are frequent [19].

The symptom’s evaluation is also often diffi-
cult due to cognitive impairment or reduction in 

Table 7.1 EAES diagnostic criteria for acute 
cholecystitis

A.
Acute RUQ pain for more than 6 hours
AND
Ultrasound evidence of acute cholecystitis
(presence of gallstones with a thickened and 
edematous gallbladder wall, positive ultrasound 
Murphy’s sign, and pericholecystic fluid collections)
B.
Acute RUQ pain for more than 6 hours
AND
Ultrasound evidence of gallstones
AND
One or more of the following:
   1. Temperature above 38 °C
   2. WBC count greater than 10,000/mm3

   3. CRP higher than 10 mg/L

RUQ right upper abdominal quadrant, CRP C-reactive 
protein, WBC white blood cell
With kind permission from Springer Nature: Sauerland 
et  al. (2006) Laparoscopy for abdominal emergency: 
Evidence-based guidelines of the European Association 
for Endoscopic Surgery. Surg Endosc 20(1):14–29. 
©Springer Science + Business Media, Inc. 2005 [12, 13]

Table 7.2 TG13/TG18 diagnostic criteria for acute 
cholecystitis

A. Local signs of inflammation, etc.
   1 Murphy’s sign
   2 RUQ mass/pain/tenderness
B. Systemic signs of inflammation, etc.
   1. Fever
   2. Elevated CRP
   3. Elevated WBC count
C. Imaging findings
Imaging findings characteristic of acute cholecystitis
Suspected diagnosis: One item in A + one item in B
Definite diagnosis: One item in A + one item in 
B + C

RUQ right upper abdominal quadrant, CRP C-reactive 
protein, WBC white blood cell
With kind permission from John Wiley and Sons: Yokoe 
M, et al. (2018) Tokyo Guidelines 2018: diagnostic crite-
ria and severity grading of acute cholecystitis (with vid-
eos). J Hepatobiliary Pancreat Sci 25(1):41–54. ©Japanese 
Society of Hepato-Biliary-Pancreatic Surgery and 
Springer 2018. Table 7.1 [14]. (modified)

Table 7.3 TG07 Imaging findings of acute cholecystitis

Ultrasonography findings
Murphy sign (tenderness elicited by pressing the 
gallbladder with the ultrasound probe) enlarged 
gallbladder (long axis diameter > 8 cm, short axis 
diameter > 4 cm) incarcerated gallstone, debris echo, 
pericholecystic fluid collection
Sonolucent layer in the gallbladder wall, striated 
intramural lucencies, and Doppler signals
Magnetic resonance imaging (MRI) findings
Pericholecystic high signal
Enlarged gallbladder
Thickened gallbladder wall
Computed tomography (CT) findings
Thickened gallbladder wall pericholecystic fluid 
collection
Enlarged gallbladder 
Linear high-density areas in the pericholecystic fat tissue

Tc-HIDA scans
Non-visualized gallbladder with normal uptake and 
excretion of radioactivity;
Rim sign (augmentation of radioactivity around the 
gallbladder fossa)

With kind permission from John Wiley and Sons: Hirota 
M, et al. (2007) Diagnostic criteria and severity assessment 
of acute cholecystitis: Tokyo Guidelines. J Hepatobiliary 
Pancreat Sci 14:78–82. ©2007 Japanese Society of 
Hepatobiliary Pancreatic Surgery [15]. (modified)
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the communication ability for visual or hearing 
loss. On the other side, an altered mental or cog-
nitive status may be the consequence of an 
infection, particularly in geriatric patients [24], 
and be mistaken as pre-existent. All these fac-
tors may limit the possibility to collect a com-
plete history. Also, older adults may underreport 
their condition, assuming it is due to aging or 
fearing to lose their autonomy with the hospital-
ization. For the same reason, they tend to pres-
ent later in the course of their disease [16, 25].

If taking the history in an aged patient may be 
difficult, the physical examination is similarly 
challenging. Physiological age-related muscle 
atrophy may reduce the abdominal wall response, 
and peritoneal signs are milder in an older patient. 
Also, commonly used medications (pain killers, 
beta-blockers, anti-inflammatory and anticholin-
ergic drugs) may alter the patient reaction to 
physical examination maneuvers or the disease 
itself. In a logistic regression analysis on a large 
cohort of patients with abdominal inflammatory 
conditions, signs such as rebound tenderness, 
guarding, and rectal tenderness were less com-
mon at higher ages [16]; Murphy’s sign, one of 
the most important predictors of acute cholecys-
titis [9, 26], has only 48% sensitivity in older 
people [27]. We should not rely on the absence or 
mildness of peritoneal signs to rule out acute cho-
lecystitis in an older patient.

7.2.2  Systemic Signs 
of Inflammation

Normal aging implies relevant changes in 
response to inflammatory stimuli, besides a 
higher baseline inflammatory condition.

Fever is one of the most significant signs in 
acute cholecystitis [28]; its sensitivity varies 
from 31 to 62% and its specificity from 37 to 
74% [11, 29]. Studies comparing elderly and 
younger abdominal infection patients show that 
fever is often absent or low in the geriatric 
patients [25], and case series confirm that it is 
present in 36–74% of acute cholecystitis patients, 
but only 6.4–10% of them had a temperature 
higher than 38 °C [19, 30].

At least three comparative studies examined 
the differences in WBC between elderly and non-
elderly patients: one of them showed a higher 
rate of leucocytosis in the elderly group (41.2 vs. 
26.4%: P = 0.005) [31]; the other, significantly 
higher mean WBC [32, 33].

C-reactive protein (CRP) is also higher in the 
aged. In one study, the elderly patients were more 
likely to have elevated CRP (64.1 vs. 35.1%; 
P < 0.01) [31]; another study demonstrated sig-
nificantly higher mean levels than in the younger 
patients (26.4 vs. 22.4; P = 0.04) [32].

The described differences in WBC and CRP 
could be due to the altered immunologic mecha-
nisms or to the higher rate of severe cholecystitis 
in the aged: on one side, the activity and number 
of several white cell populations is modified, and 
elevated circulating levels of proinflammatory 
cytokines are found [34]; on the other, empyema 
of the gallbladder, gangrenous cholecystitis, or 
free gallbladder perforations are more common 
in the elderly [20, 28, 35–37].

7.3  Should We Operate 
on Elderly and Frail Patients?

Older people are commonly considered to carry a 
higher risk for surgery. A reduced life expectancy 
has also to be taken into consideration when we 
balance benefits and disadvantages of any surgi-
cal approach; and surgery in an acute condition 
implies additional risk. For these reasons, older 
patients are less likely to undergo a cholecystec-
tomy for acute cholecystitis [38–40].

7.3.1  Does Advanced Age Increase 
the Risk for Surgery?

The reduced utilization of surgery for elderly and 
frail people largely derives from the perception of 
their increased surgical risk. The fear that the 
cure could be worse than the disease itself, cou-
pled with a somewhat defensive attitude by the 
surgical teams, may end up with the denial of the 
best available therapeutic opportunity for this 
group of people.
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A large Swedish nation-wide study analyzed 
the outcome of cholecystectomy: the mortality 
risk increased by age in each diagnostic group 
(chronic calculous, chronic acalculous, acute cal-
culous, acute acalculous). The authors calculated 
a Standardized Mortality Ratios (SMR) using 
age-,gender-, and calendar year-specific expected 
survival estimates from the Swedish Death 
Register. In the acute calculous group, the SMR 
in octogenarians was 6.41 versus 1.75 in patients 
younger than 64. However, in their overall series, 
only 19.1% of the acute calculous cholecystitis 
patients had laparoscopic surgery. In the years 
1995–99 the percentage was 35.5%, but only 
17.7% of patients older than 70 [6].

On laparoscopic cholecystectomy only, 
focused a very recent systematic review and 
meta-analysis of 99 comparative studies and 
326,517 patients: age above 65 resulted in a 
seven-fold increase in post-operative mortality of 
the overall cohort (ten-fold in patients ≥80 years 
old). The result was consistent even when strati-
fied by the urgency of the procedure with higher 
rates in both elective (OR 13.34, CI 95% 2.07–
85.92) and emergency (OR 5.54, CI 95% 1.96–
15.70) surgery; this was true for all age cut-off 
subgroups (≥65, ≥70, ≥75, and ≥80 years). The 
elderly morbidity rate in elective (OR 2.46, CI 
95% 1.63–3.71) and emergency (OR 1.98, CI 
95% 1.33–2.94) laparoscopic surgery was also 
increased for all age cut-offs [41].

However, the large systematic review could 
not account for the coexistence of comorbidities 
in the cohort, and cannot clarify if age is an inde-
pendent risk factor for morbidity and mortality. 
The issue is addressed in several other studies.

7.3.2  Is Age an Independent Risk 
Factor?

Is advanced age an independent risk predictor, 
due to a reduced physiological reserve, or the 
increased morbidity and mortality of the elderly 
patients are related to their more frequent and 
severe comorbidities? Most studies addressing 
the issues are observational, and their age groups 
are generally poorly comparable due to multiple 
confounding factors, the consistently higher 

presence of co-morbid conditions in the older 
patients in particular.

An extensive large cross-sectional analysis of 
the Health Care Utilization Project Nation-wide 
Inpatient Sample (1999–2006) compared elderly 
(65–79 and ≥80  years old) to younger (50–
64  years old) cholecystectomy patients. The 
study did not perform a subgroup analysis for 
acute cholecystitis, but included admission 
urgency and comorbidity among the clinical 
covariates for the multivariate logistic regression. 
Age was an independent predictor of outcome; 
patients aged 65 to 79 had a greater than two-fold 
(OR = 2.31) and those 80 a six-fold (OR = 5.91) 
odds of death.1 Elderly patients also had higher 
odds for complications [42].

In 2014, Nielsen et al. studied a large national 
cholecystectomy database and demonstrated that 
age is an independent prognostic predictor. 
Patients older than 80 had significantly worse 
mortality, even if they had a low anesthetic risk; 
they compared three age groups (>80 vs. 65–79 
vs. 50–64) and found higher mortality in the ASA 
I and II subgroups (Odds Ratio 30.86 vs. 5.51 vs. 
1), but their study included elective and emer-
gency gallstone surgery [43].

In the same year, a large retrospective study on 
cholecystectomy in acute cholecystitis confirmed 
that octogenarians have significantly higher mortal-
ity (4% vs. 1%; P = 0.038) and morbidity (31% vs. 
13%; P < 0.001). On the study multivariate analy-
sis, age 80 years or greater was an independent risk 
factor for complications (Odds Ratio 2.5) [35].

Other large retrospective and population- 
based studies confirmed that advanced age is an 
independent predictor for morbidity and mortal-
ity in acute cholecystitis surgery [44, 45].

7.3.3  What Is the Risk of Not 
Operating?

Cholecystectomy for acute calculous cholecysti-
tis carries a worse prognosis in elderly patients 
than in their younger counterparts and advanced 

1 After adjustment for time to surgery, gender, race, num-
ber of biliary diagnoses, type of procedure, admission 
urgency, comorbidities, year, hospital size, and hospital 
teaching status.

F. C. Campanile et al.



77

age is an independent risk factor. Still, we will 
not be able to make a decision about surgery for 
acute calculous cholecystitis in the aged, unless 
we compare those who had cholecystectomy to 
those who did not.

7.3.3.1  Mortality and Morbidity
In 2010, Riall et  al. published a retrospective 
US-based study on 29,918 elderly acute chole-
cystitis patients, and showed that who did not 
receive surgery at the index admission had twice 
as high mortality as those who did. Their series 
included patients 66 years old or above, with a 
mean age of 77.7 ± 7.3 years.2 Because this kind 
of data implies a high risk of selection bias (the 
healthier patients are commonly selected for sur-
gery, and the sickest for conservative or delayed 
treatment), the authors used a multivariate Cox 
proportional hazard model, and confirmed that 
the patients in the non-surgical group were 56% 
more likely to die, even after adjustment for 
patient demographics and comorbidities.3

The study made clear that most US surgeons 
felt confident in offering cholecystectomy in an 
acute setting to elderly patients: 75% of the 
series had surgery on the first admission (71% 
laparoscopic), and only 25% was discharged 
without it [38].

The opposite is true in a recent UK based 
population- based cohort study by Wiggins et al.: 
in the analyzed series of 47,500 aged patients 
(≥80  years), only 7.5% received cholecystec-
tomy; 89.7% was treated conservatively, and 
2.8% had cholecystostomy. Despite the different 
treatment allocation, the study confirmed that 
lack of definitive surgery at the first admission 
was associated with a higher 1-year mortality rate 
(20.8 in the surgical group vs. 27.1% in the con-
servative and 35.5% in the cholecystostomy 
group). Again, the older and sicker patients were 
less likely to receive surgery, but the multivariate 
analysis confirmed that age was an independent 
mortality factor [45].

2 The 30-day, 1-year, and 2-year cumulative mortality rates 
were 2, 9, and 15.2% in surgical group; versus 5, 19.4, and 
29.3% in the non-surgical group (p < 0.0001).
3 Hazard Ratio = 1.56, 95% CI 1.47–1.65

The UK study mortality in each subgroup 
was higher than in the above mentioned US 
series; however, we have to consider several 
differences in the studied populations. The 
much lower utilization of emergency cholecys-
tectomy (in particular laparoscopic) in the UK 
is well known [46]; only a small fraction of the 
3,539 cholecystectomies was laparoscopic; 
also, the UK series focused on octogenarians 
and included older patients (mean age 85 vs. 
77.7), more males, but excluded those with 
common bile duct stones at the first 
admission.

7.3.3.2  Recurrence and Readmission
Another relevant aspect is the recurrence of bili-
ary symptoms and the need for a new hospital 
admission after a non-operative or expectant 
decision.

The study by Riall demonstrated that lack of 
definitive therapy at the index admission was fol-
lowed by a 38% gallstone-related readmission 
rate in the 2 years after discharge, against a 4% 
readmission rate in the surgical group patients 
(P  <  0.0001). The subsequent cholecystectomy 
rate was 27% [38]. The readmission rate in 
Wiggins report is very similar; more than a half 
(55.2%) of conservatively treated patients needed 
a subsequent hospital admission during the study 
period.4 After cholecystectomy at the index 
admission, 16.8% of the patients required emer-
gency readmission; part of them for retained 
common bile duct stone or bile leak (1.3%); 2.1% 
required common bile duct reconstruction for a 
surgical injury [45].

A recent systematic review calculated a 
19.7% pooled recurrence rate of gallstone-
related disease during long term follow-up after 
 conservative treatment for acute cholecystitis in 
elderly or high-risk patients. Most of the recur-
rences occurred within 2 years after the index 
admission [47].

4 In 37.7% the readmission was due to a new episode of 
cholecystitis; they also reported 2.3% cholangitis, 6.8% 
obstructive jaundice, 6.5% biliary colic, and 1.9% 
pancreatitis.
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7.4  Laparoscopic or Open 
Cholecystectomy 
in Advanced Age?

Laparoscopic cholecystectomy is the gold standard 
for the treatment of acute cholecystitis according to 
all the international guidelines [13, 48–50].

Several randomized and non-randomized stud-
ies show the superiority of laparoscopic cholecys-
tectomy in the acute setting. A recent meta- analysis 
demonstrate a lower complication rate in laparo-
scopic than open surgery for acute cholecystitis 
[51]; the study, however, is not focused on elderly 
patients. On the other side, Antoniou et  al., in a 
systematic review with meta- analysis, compared 
elderly patients and found that open cholecystec-
tomy had two-fold morbidity and four-fold mor-
tality than laparoscopic. However, their analysis 
(besides being limited by the low quality of the 
data) does not focus on acute cholecystitis.

Then, we are left with the original question: 
should we prefer laparoscopic or open cholecys-
tectomy for elderly and frail patients for acute 
calculous cholecystitis?

7.4.1  Could Open Surgery 
Be Advantageous?

We know that older patients are more likely to 
undergo straight open cholecystectomy and have 
a laparoscopic procedure converted to open [43]. 
In Sect. 7.3.3.1, we have examined the diverse 
laparoscopic attitude in two different countries.

The large population-based research by 
Wiggins proved that laparoscopic cholecystec-
tomy was associated with improved outcomes, 
with an 84% relative risk reduction in 30-day 
mortality compared to open surgery [45]. This 
confirms the results of previous observational 
studies that found that morbidity and mortality 
rates were either similar [52] or improved [53, 
54] in laparoscopic over open cholecystectomy 
for acute cholecystitis in the elderly population, 
along with a reduction in hospital stay.

Laparoscopic cholecystectomy is better than 
open in the elderly for treating acute cholecysti-

tis, probably for its reduced impact on this popu-
lation’s delicate physiological balance. Less 
surgical trauma, metabolic stress [55, 56], and 
immunosuppression [57, 58], improved post- 
operative cardiac [59] and respiratory function 
[55, 60] have been extensively shown in laparo-
scopic versus open cholecystectomy. The physio-
pathologic advantage is likely to be larger in the 
older patients, for which the impact of those fac-
tors is greater [61, 62].

7.5  Early or Delayed

A large amount of literature supports the use of 
“early” laparoscopic cholecystectomy for the 
treatment of acute calculous cholecystitis in the 
general population; the international guidelines 
analyze those data and agree that acute cholecys-
titis should be operated on as soon as possible 
after the onset of symptoms [13, 14, 48, 49].

Can we apply the same recommendation to 
the subset of the elderly patients, despite their 
higher morbidity and mortality in the acute set-
ting? Should we consider deferring surgery to a 
more elective “delayed” situation?

7.5.1  Should we Delay Surgery 
in Elderly and Frail Patients?

The guidelines’ panels examined several ran-
domized controlled trials, meta-analyses, and 
large population-based studies. They differ in the 
exact definition of “early” (between 3 and 
10 days) and “late” cholecystectomy, but support 
early surgery because it does not increase the 
complication and conversion rates, but reduce the 
total hospital length of stay.5 Despite one of the 
meta-analysis warned about an increase in com-
mon bile duct injury in the delayed group (not 
statistically significant) [63], the recommenda-
tions are based on “soft” outcomes and do not 

5 A detailed description of their findings is outside the 
scope of this work; a more complete discussion about 
early and late surgical treatment in acute cholecystitis can 
be found in some of the mentioned guidelines [48, 49].
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preclude that particular circumstances may sug-
gest a different course of action.

Mortality in the aged is higher in an emer-
gency than elective cholecystectomy in a Swedish 
population-based series [6]. A retrospective 
observational study by Lupinacci found higher 
mortality in aged patients if surgery was per-
formed in an emergency rather than an elective 
setting [64]. However, these findings should not 
induce us to think that delaying surgical treat-
ment is beneficial to the aged.

The two studies by Riall and Wiggins clarified 
that the lack of treatment at the index admission 
in the elderly is followed by worse medium term 
survival, and increased gallstone-related subse-
quent admission rate [38, 45].

A large population-based study included 
10,304 acute cholecystectomy patients discharged 
without cholecystectomy. The authors performed 
an interesting subgroup analysis and found that the 
unadjusted probability of a gallstone- related event 
was inversely related to age; patients older than 80 
had the lowest incidence of events across age 
groups, but still suffered from about 10% emer-
gency room visit or hospital admission for biliary 
colic, recurrent cholecystitis, common bile duct 
stones, cholangitis, or pancreatitis, in the 6 weeks 
following the index episode (a commonly adopted 
interval for delayed cholecystectomy). The rate at 
12 weeks was about 15% [65].

Other cohort studies directly compared early 
versus delayed surgery outcomes for acute calcu-
lous cholecystitis in the aged. As in the general 
population, morbidity, mortality, and conversion 
rates are similar for early and delayed cholecystec-
tomy; hospital stay is longer for the latter [66–69]. 
In addition, recurrent cholecystitis, cholangitis, and 
pancreatitis are four times more frequent in the 
delayed than in the early group of a retrospective 
observational study [70].

7.6  Percutaneous 
Cholecystostomy

So far, we determined that aged persons with 
acute cholecystitis benefit from the same thera-
peutic indications as the general population, 
despite higher morbidity and mortality.

To avoid surgery for frail and elderly septic 
patients, alternative treatments have been intro-
duced, such as the percutaneous gallbladder 
drainage (or cholecystostomy). Its rationale is to 
control the source of sepsis with a definitive or 
temporary procedure that improves the clinical 
conditions but avoids the general anesthesia and 
surgical stress.

The percutaneous drainage obtained a large 
visibility after the Tokyo guidelines recom-
mended it not only for the severe, but also for a 
significant part of the moderate acute cholecysti-
tis patients [50, 71].6 Since then, the utilization of 
percutaneous drainage has been increasing 
worldwide [72, 73]. Other guidelines are more 
cautious about its use, waiting for the results of 
the CHOCOLATE trial that has been published 
only very recently [74]. They limit the cholecys-
tostomy indications only to patients that are unfit 
for surgery, after failure of the conservative ther-
apy [13, 48, 49].

7.6.1  The Observational Studies

The practice of percutaneous gallbladder drain-
age has been endorsed by many poor quality case 
series that reported single groups’ experience. 
They often concluded that the procedure has low 
short-term morbidity, mortality, and is “feasible 
and safe.” In 2009, Winbladh et  al. published a 
systematic review of the available literature and 
warned that, despite a reported high success rate 
(85.6%) and low mortality directly related to it, 
the procedure was associated with a 30-day mor-
tality (15.4%) significantly higher than reported 
after early cholecystectomy in similar patients 
[75]. Therefore, the outcomes of the percutane-
ous drainage should be analyzed against those of 
the early surgical treatment.

Since then, several controlled studies have 
compared cholecystostomy to early laparoscopic 
cholecystectomy.

6 The Tokyo guidelines classify as severe any cholecystitis 
with organ/system dysfunction (cardiovascular, respira-
tory, renal, hematologic, hepatic, neurological), and mod-
erate any cholecystitis with elevated WBC count 
(>18,000/mm3), palpable tender mass, duration of com-
plaints >72 h, or marked local inflammation [15].
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An interesting small retrospective compara-
tive study compared percutaneous cholecystos-
tomy and emergency cholecystectomy in 
homogeneous groups by age and surgical risk 
(according to POSSUM, Charlson, APACHE II, 
and ASA scores). It found that in the cholecystos-
tomy group the mortality rate was significantly 
higher (17.2% vs. nil); besides, one-third of the 
cholecystostomy patients had a failure of the per-
cutaneous treatment, and cholecystectomy was 
necessary [76].

Stronger evidence is brought by three large 
retrospective cohort studies based on administra-
tive databases. They are consistent in indicating 
that, even in this frail population, the percutane-
ous drainage is worse than emergency laparo-
scopic surgery in terms of mortality (from 
1.45-fold to 34.22-fold in the diverse studies and 
examined subgroups) and readmission rates [72, 
73, 77].

7.6.2  The Randomized Trials

In 2002, a randomized trial found that percutane-
ous gallbladder drainage was not better than con-
servative treatment in reducing mortality of 123 
high-risk patients (APACHE II score ≥ 12) with 
acute cholecystitis.

The highest level of evidence on the topic is 
provided by the CHOCOLATE trial: a method-
ologically rigorous Dutch multicenter, random-
ized, superiority trial designed to assess if early 
laparoscopic cholecystectomy is superior to per-
cutaneous catheter drainage in high-risk patients 
with acute calculous cholecystitis [74]. Acute 
cholecystitis was defined as in the Tokyo guide-
lines, and high-risk as an APACHE II score 
between 7 and 14. Patients with 15 or higher 
score were excluded because they were consid-
ered unfit for surgery and could not be random-
ized. The researchers expected to enroll 284 
patients study, but the study had to be interrupted 
early for safety concerns about the adverse out-
comes in the percutaneous drainage group a 
planned interim analysis showed a large and sta-
tistically significant difference in major compli-
cation (65% vs. 12%), reintervention (66% vs. 

12%), and gallstone-related readmission rates 
(53% vs. 5%) in favor of the cholecystectomy 
group. At termination, 142 patients had been ran-
domized. The mortality rate did not reach statisti-
cal significance; however, the cholecystostomy 
group had a three-fold mortality rate (6 vs. 3 
patients; 9% vs. 3%) compared to the surgical 
group.7 Emergency cholecystectomy was per-
formed in 11 of the 68 patients (16%) assigned to 
the cholecystostomy group. Early surgery also 
reduced the use of healthcare resources and costs.

The trial provides strong evidence that early 
laparoscopic cholecystectomy is superior to per-
cutaneous cholecystostomy to treat acute calcu-
lous cholecystitis in high-risk patients. Early 
emergency surgery should be the standard treat-
ment even for this subset of patients, unless their 
condition is so severe to absolutely prevent the 
surgical option.

7.7  Is a Tailored Approach 
Possible?

Acute cholecystitis is a heterogeneous disease. 
Its clinical severity and prognosis are related not 
only to the local and systemic inflammation but 
also to the general conditions of the patients and 
their multiple interconnected risk factors.

The available research shows that definitive 
treatment by early laparoscopic cholecystectomy 
is the optimal available treatment not only for the 
general population, but also for elderly and frail 
patients affected by acute cholecystitis. The large 
population-based studies confirmed that early 
surgery offers the best cure for the elderly and 
frail population, but their series includes hetero-
geneous patients with different risk profiles. It 
might be argued that we could identify subgroups 
of patients that, for particular conditions or sever-
ity grade, may have a better chance of cure with 
an alternative treatment [78, 79]. An appropriate 

7 Two patients in each group died during the follow-up for 
unrelated causes (cancer or intestinal ischemia) and one 
(in the drainage group) for unknown cause. The remaining 
three deaths in the drainage group were due to cholecysti-
tis related sepsis.
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preoperative score or set of parameters could be 
of great help in tailoring the treatment to the indi-
vidual patient’s needs.

A few studies addressed the issue of risk strat-
ification for acute cholecystitis. The ASA score 
has been used to determine the risk of morbidity 
in elderly high-risk patients [80, 81]. ASA, 
APACHE II, and POSSUM scores have been 
associated with morbidity and mortality in 
patients with perforated acute cholecystitis [82]. 
Some researchers proposed to use the Charlson 
Comorbidity Index (CCI) to help in identifying 
the best therapeutic option for higher risk patients 
[83, 84]. However, at present, we do not have a 
validated score with the granular prediction 
needed to play a significant role in the decision 
making for our frailer patients.

7.8  Conclusions

Elderly and frail people risk of death or compli-
cations as a consequence of acute cholecystitis is 
higher than in younger and healthier people. 
Their risks of a negative outcome after surgery 
are also higher than in the general population 
because of their coexistent pathological condi-
tions, but also for the advanced age that is an 
independent risk factor.

Alternative treatments as percutaneous chole-
cystectomy have been proposed to reduce the 
risk, but they are associated with unacceptably 
high mortality and morbidity rate in the long 
term, and should be reserved for those patients 
clearly unsuitable for surgery. Delayed or conser-
vative treatment has a worse outcome than emer-
gency surgery.

To the best of our knowledge, early laparo-
scopic cholecystectomy remains the gold stan-
dard for the treatment of this acute condition in 
such a delicate segment of the population, despite 
the surgical risk being higher than in younger 
patients.

Five Things You Should Know About
• Age-related changes influence the diagnostic 

criteria and may challenge our diagnostic 
ability;

• Despite the increased risk, surgery is still the 
best option for elderly patients: mortality, 
morbidity, and readmission rate are higher in 
those who were not operated on;

• Laparoscopic cholecystectomy is better than 
open in the elderly for treating acute chole-
cystitis, probably for its reduced impact on 
this population’s delicate physiological 
balance;

• As in the general population, early laparo-
scopic cholecystectomy is preferable to a 
delayed approach. Deferring surgery does not 
reduce the risk: morbidity, mortality, and con-
version rates are similar for early and delayed 
cholecystectomy; hospital stay is longer for 
the latter;

• Percutaneous cholecystostomy is not an alter-
native to surgery and should be reserved for 
patients definitely unfit for surgery; it implies 
much higher morbidity and mortality.
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8.1  Introduction

Cholelithiasis is a highly prevalent disease in 
Western Countries, ranging from 7 to 15%; it var-
ies in different ethnicities: much more prevalent 
in native Americans (60–70%) and Hispanics is 
less common in Asians and African Americans 
[1]. Between 5 and 30% of patients with chole-
lithiasis present with concomitant choledocholi-
thiasis [2]. Acute cholangitis is often associated 
with cholelithiasis and its complications, mainly 
choledocholithiasis, as the obstruction of the bili-
ary tree is most commonly caused by a gallstone, 
although it may be secondary to a neoplasm 
or extrinsic stricture. From 6 to 9% of patients 
admitted to the hospital with cholelithiasis are 
diagnosed with acute cholangitis [3].

The prevalence of cholelithiasis increases 
with age in all populations and both sexes. As 
the population is aging in industrialized countries 
[4], the number of elderly patients referring to 
symptomatic gallstones is continuously increas-
ing. Choledocholithiasis represents a greater pro-
portion of gallstone in the elderly.

The management of cholelithiasis in the 
elderly population poses additional challenges 
compared to young patients. The elderly often 
present more comorbidities than younger patients 
[2]; old age is also associated with significant 
mortality, especially after complications such 
as acute cholangitis [5]. Moreover, older adults 
may develop symptoms gradually and rapidly 
deteriorate, resulting in delayed therapy and poor 
outcome [2, 4, 6]. Choledocholithiasis is like-
wise more frequent in the elderly: about 5–20% 
of patients with gallbladder disease at the time 
of cholecystectomy also have common bile duct 
stones, and their incidence increases with age [7].

Gallstone disease should always be thor-
oughly evaluated in elderly patients to recognize 
and timely treat its main complications, namely 
choledocholithiasis and acute cholangitis.

After minimally invasive surgery largely 
replaced open surgery, the management of these 
conditions in the elderly must be re-evaluated, 
and a new balance between risks and opportuni-
ties is necessary.

Emergency laparoscopic cholecystectomy has 
proven safe in elderly patients (see Chap. 7); in 
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this chapter, we will examine the peculiarities of 
choledocholithiasis and acute cholangitis, in the 
light of the newly available technical possibilities.

8.2  Choledocholithiasis

Choledocholithiasis occurs in about 5–20% of 
patients with gallbladder disease at the time of 
cholecystectomy, with the incidence increasing 
with age [7].

In the past, the increased risk associated with 
age and frailty often limited the therapeutic 
options for elderly patients with common bile 
duct stones. The development of laparoscopic 
and minimally invasive techniques and new tech-
nological solutions constitutes an opportunity for 
treatment in this frail population.

8.2.1  Diagnosis

The same diagnostic challenges described for the 
acute cholecystitis in the elderly is applied to other 
acute biliary conditions such as choledocholithia-
sis and cholangitis; we examined their details in 
Chap. 7. As for most acute abdominal conditions, 
the risk of erroneous or delayed diagnosis is high 
in aged patients [8], due to their clinical character-
istics and age-related changes in the physiological 
responses to sepsis and inflammation.

As in acute cholecystitis, age may affect the 
disease’s clinical presentation, and elderly adults 
with common bile duct stones often lack typical 
symptoms.

Common bile duct stones cause less signifi-
cant symptoms in older individuals (>65). The 
occurrence of biliary colic is more predictive 
of choledocholithiasis in younger than older 
people, and its specificity reduces with age 
[9]. In the same study, cholangitis prevalence 
in individuals aged >65 with common bile duct 
(CBD) stones was higher, and jaundice less fre-
quent. A milder and less specific clinical pre-
sentation has been related to a larger diameter 
of the biliary tree and reduced biliary pressure 
in the aged due to the weakness of the longitu-
dinal muscle fibers [10].

In suspected choledocholithiasis, the first- 
level diagnostic exams include the measurement 
of liver transaminases, bilirubin, and transab-
dominal ultrasound. Ultrasound findings sugges-
tive of choledocholithiasis include the dilation 
of the common bile duct >8 mm and the visual-
ization of a bile duct stone. However, the sero-
logical liver function tests are less predictive in 
the elderly: transaminase and bilirubin are less 
likely elevated, but transabdominal ultrasound 
has a higher detection rate in older than younger 
patients with common bile stones [9]. The role of 
imaging is, therefore, particularly relevant in this 
population.

Second-level exams to confirm choledocho-
lithiasis include magnetic resonance cholan-
giopancreatography (MRCP), with a sensitivity 
of >90% and specificity nearing 100%, and endo-
scopic ultrasound (EUS), whose sensitivity and 
specificity are approximately 95% and 97%, 
respectively [11].

8.2.2  Therapy

Endoscopic removal of common bile 
duct stones by Endoscopic Retrograde 
Cholangiopancreatography (ERCP) has been a 
first-line management strategy for choledocho-
lithiasis for the past two decades. Reported suc-
cess rates for removing CBD stones at ERCP have 
commonly ranged from 87 to 100%, with rela-
tively low morbidity rates of about 5% [12]. ERCP 
is safely adopted in the elderly: its efficacy and 
safety have been recently assessed in octogenar-
ians [13], and even in patients older than 90 [14].

Before the endoscopic procedure, an accu-
rate history should always be taken, especially 
for elderly patients, as they are more and more 
frequently under polypharmacotherapy, possibly 
including antiplatelet and anticoagulant drugs.

Where available, the EUS-ERCP procedure 
has demonstrated to be a cost-effective and safe 
method also in elderly patients [15]; it allows to 
diagnose and treat choledocholithiasis during the 
same endoscopic session, avoiding the risks of 
diagnostic ERCP and shortening the waiting time 
for imaging procedures such as MRCP.
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In elderly patients, the advent of the minimally 
invasive technique has allowed surgical treatment 
to become a valid alternative to ERCP [16–18]. 
Laparoscopic common bile duct exploration 
(LCBDE), with the improvement of minimally 
invasive surgery skills, has become safe and 
cost-effective [19–21]. In literature, several com-
parative studies (a Cochrane review and a meta-
analysis [16, 17]) between LCBDE (one- stage 
procedure) and ERCP + following laparoscopic 
cholecystectomy (LC) (two-stage procedure), 
have shown that both are effective, with similar 
clinical outcomes, and higher costs associated 
with ERCP  +  cholecystectomy. LCBDE has a 
stone extraction success rate ranging from 85 
to 95% [19, 22, 23] and avoids the potentially 
related ERCP-morbidity. For the elderly popula-
tion, a possible role for LCBDE seems confirmed 
[16, 24–26].

Despite these data, in the elderly and general 
populations, ERCP  +  laparoscopic cholecystec-
tomy is the most commonly used technique [16, 
27, 28]. The LCBDE presents some technical 
steps requiring mini-invasive surgery skills and 
adequate instruments, which hinder its use [27]. 
Furthermore, in the elderly, the legacy of the high 
rate of complications from laparotomy has often 
led us to avoid surgery.

Laparoscopic exploration of the common bile 
duct is possible through two approaches: trans- 
cystic (via cystic duct) and trans-ductal (via cho-
ledochotomy). The technique and the indications 
do not change in the elderly population. In a 
recent meta-analysis of observational studies on 
laparoscopic common bile duct exploration, mor-
bidity and mortality were higher in the elderly, 
but not significant [26].

In conclusion, both ERCP and LCBDE rep-
resent valid options; the choice must consider 
various factors, including local equipment and 
expertise [16, 29].

8.2.3  Is Cholecystectomy Necessary 
After CBD Clearance?

Most guidelines recommend cholecystectomy 
for all patients with ductal stones and concomi-

tant cholelithiasis [30]. If ERCP is not followed 
by cholecystectomy, the risk of recurrent symp-
toms and gallstone-related complications is sig-
nificantly higher [31, 32].

The question arises if such a recommendation 
applies to the elderly and frail patients. Can the 
increased surgical risk and shorter life expec-
tancy justify to avoid surgery after the main bile 
obstruction has been resolved and an endoscopic 
sphincterotomy performed?

A large amount of literature scrutinized this 
wait-and-see policy. Two recent systematic 
reviews with meta-analysis of randomized clini-
cal trials clarified that cholecystectomy is nec-
essary, after ERCP, even in the elderly and frail 
patients. Cholecystectomy reduces the subse-
quent occurrence of pancreatitis, cholangitis, and 
biliary colic in this subset of patients. The wait- 
and- see policy was not associated with a signifi-
cant improvement in mortality [32, 33].

8.3  Acute Cholangitis

Acute cholangitis is a life-threatening condition; 
its timely diagnosis and treatment are pivotal. 
The condition is more frequent and severe in 
the aged population. An extensive multi-center 
retrospective observational study in Japan and 
Taiwan showed that, in the unselected group of 
6,433 patients, the mean age was 73 years, and 
two- thirds of them had multiple comorbidi-
ties (Charlson Comorbidity Index score of 5 or 
higher) [34].

Its etiology is most commonly related to com-
mon bile duct stones; other benign and malignant 
obstruction causes are possible. Sepsis and mul-
tiple organ dysfunction follow the interruption of 
the physiological barrier between the capillary 
bile ducts and the sinusoid, with bacterial inva-
sion of the bloodstream.

Although mortality risk is high for any 
patient, acute cholangitis in the elderly may 
result in an extremely severe condition with 
a very poor prognosis. Old age is associated 
with significant mortality due to more frequent 
comorbidities, lower immune status, and declin-
ing general health.

8 Cholangitis and Choledocholithiasis
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In an aging global population with con-
stantly emerging antibiotic-resistant strains, 
the acute cholangitis treatment is a continual 
challenge.

8.3.1  Diagnosis

The typical scenario of high fever for more than 
24 h, jaundice, and abdominal pain, also called 
Charcot’s triad, cannot confirm the diagnosis, 
being its sensitivity about 24%. This applies 
particularly to elderly patients, who typically 
develop symptoms gradually and often present 
acute exacerbations of the disease. A recent study 
about acute cholangitis patients older than 75 
found Charcot’s triad only in 4.2% of the study 
group [35].

The “Tokyo guidelines” established a set of 
diagnostic criteria, including the evaluation of 
systemic inflammation, cholestasis, and imaging 
(Table 8.1) [36, 37].

In Chap. 7, we discussed the consequences 
of age-related physiology changes and asso-
ciated co-morbid conditions on the clinical 
evaluation and inflammatory parameters; in 
Sect. 8.2.1, we also learned that liver function 
tests, namely, transaminases and bilirubin, are 
less likely elevated in the older people. These 
changes directly impact the proposed diagnos-
tic criteria; we must be aware of their influence 
and keep in mind that the delicate physiological 
balance of the older population is particularly 
demanding in acute cholangitis. For this reason, 
a correct grading of the disease severity is fun-
damental, as it impacts the elderly population’s 
mortality.

The older age’s relevance as a prognostic factor 
for acute cholangitis is stressed by its inclusion in 
the severity grading criteria defined by the Tokyo 
guidelines [37] (Table  8.2). Under these criteria, 

Table 8.1 TG18 diagnostic criteria for acute cholangitis

A.    Systemic inflammation B.    Cholestasis C.    Imaging
A-1. Fever and/or shaking chills B-1. Jaundice C-1. Biliary dilatation
A-2.  Laboratory data: evidence of 

inflammatory response
B-2.  Laboratory data: abnormal 

liver function tests
C-2.  Evidence of the etiology on 

imaging (stricture, stone, 
stent, etc.)

Suspected diagnosis: one item in A + one item in either B or C
Definite diagnosis: one item in A, one item in B, and one item in C

With kind permission from John Wiley and Sons: Kiriyama S, Kozaka K, Takada T, et al. (2018) Tokyo Guidelines 
2018: diagnostic criteria and severity grading of acute cholangitis (with videos). J Hepatobiliary Pancreat Sci, 
25:17–30 [36] © 2018 Japanese Society of Hepato-Biliary-Pancreatic Surgery

Table 8.2 TG18 severity assessment criteria for acute 
cholangitis

Grade I (mild) acute cholangitis
   “Grade I” acute cholangitis does not meet the 

criteria of “Grade III (severe)” or “Grade II 
(moderate)” acute cholangitis at initial diagnosis

Grade II (moderate) acute cholangitis
   “Grade II” acute cholangitis is associated with 

any two of the following conditions:
    1.  Abnormal WBC count (>12,000/mm, <4000/

mm)
    2. High fever (≥39 °C)
    3. Age (≥75 years old)
    4.  Hyperbilirubinemia (total bilirubin ≥5 mg/

dL)
    5. Hypoalbuminemia (<STD × 0.7)
Grade III (severe) acute cholangitis
   “Grade III” acute cholangitis is defined as acute 

cholangitis that is associated with the onset of 
dysfunction at least in any one of the following 
organs/systems:

    1.  Cardiovascular dysfunction: hypotension 
requiring dopamine ≥5 lg/kg per min, or any 
dose of norepinephrine

    2.  Neurological dysfunction: disturbance of 
consciousness

    3. Respiratory dysfunction: PaO/FiO ratio <300
    4.  Renal dysfunction: oliguria, serum creatinine 

>2.0 mg/dL
    5. Hepatic dysfunction: PT-INR >1.5
    6.  Hematological dysfunction: platelet count 

<100,000/mm

With kind permission from John Wiley and Sons: 
Kiriyama S, Kozaka K, Takada T, et  al. (2018) Tokyo 
Guidelines 2018: diagnostic criteria and severity grad-
ing of acute cholangitis (with videos). J Hepatobiliary 
Pancreat Sci, 25:17–30 [36] © 2018 Japanese Society of 
Hepato-Biliary-Pancreatic Surgery
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patients aged >75  years presenting either fever 
>39 °C or one alteration of laboratory tests (albu-
minemia, bilirubin, or WBC count) can be defined 
as having moderate acute cholangitis. Severe chol-
angitis is characterized by the onset of organ dys-
function, to which old subjects are more prone.

8.3.2  Therapy

Hospital management of acute cholangitis is 
always recommended at all ages, as it is an emer-
gent condition characterized by a rapid deteriora-
tion of clinical conditions due to sepsis.

Its treatment pillars are antibiotic therapy and 
biliary drainage; their therapeutic schemes and 
timing vary with the severity grade [38].

After resuscitation and diagnosis, antimicro-
bial agents should be administered as soon as the 
condition is suspected.

Empirical antibiotic therapy should be usually 
initiated until specific etiologic agents are isolated 
from blood or biliary cultures. Antibiotic therapy 
scheme is usually based on local susceptibility 
data and the knowledge of the most frequently 
isolated bacteria in biliary infections: Escherichia 
coli and Enterobacteriaceae. By the Tokyo guide-
lines [38], therapeutic schemes may be Penicillin-
based, Cephalosporin-based, Carbapenem-based, 
Monobactam-based, or Fluoroquinolone-based. 
The combination of piperacillin and tazobactam 
is recommended for grade II–III cholangitis and 
healthcare-associated infections in the first group. 
In the second group, metronidazole is associated 
with cefazolin, ceftriaxone, or cefepime based 
on grade I–II or III cholangitis. Carbapenem-
based therapy envisages the use of ertapenem, 
eventually substituted by imipenem/cilastatin, 
Meropenem, or doripenem only for grade III and 
hospital-associated biliary infections. For the last 
category, monobactam therapy may be advised, 
using aztreonam alone or in combination with 
metronidazole. Finally, fluoroquinolone-based 
therapy may be used only in the case of grade I 
and II cholangitis.

In the elderly, prescribing antimicrobials must 
consider all the possible co-morbid conditions 
and renal function in particular. With advanced 

age, the serum creatinine or creatinine-based cal-
culations of the glomerular filtration rate could 
fail to accurately predict the excretory function 
due to the age-related muscle mass reduction; 
correct antibiotic prescription may be difficult.

Endoscopic transpapillary biliary drain-
age should be considered the first-line drainage 
procedure because of its less invasiveness and 
lower risk of adverse events than other drainage 
techniques [39]. ERCP is considered safe in the 
elderly and very elderly [40], also for cholangitis 
drainage [39]. The Tokyo guidelines recommend 
its use in acute cholangitis.

Percutaneous transhepatic cholangial drain-
age (PTCD) is an alternative drainage procedure 
in patients with an inaccessible papilla or when 
ERCP is not available [39].

Endoscopic transpapillary biliary drainage 
may be either external, by positioning endoscopic 
nasobiliary drainage (ENBD) or internal, using 
endoscopic biliary stenting (EBS). Both types of 
endoscopic biliary drainage can be performed in 
all forms of acute cholangitis [39].

If non-surgical drainage fails, surgical explora-
tion of the common bile duct can be performed, 
even in the case of acute cholangitis. The surgical 
approach to CBD, as previously reported, can be 
obtained both laparoscopically (LCBDE) and open 
(OBCDE). Some authors showed that LCBDE is 
effective in rapidly improving the liver function 
in non-severe acute cholangitis patients [41–43]. 
A very recent study adopted it as an emergency 
primary procedure in elderly patients [44].

Therefore, urgent LCBDE (within 72 h of the 
onset of symptoms) may be a valid alternative 
drainage procedure in patients with non-severe 
acute cholangitis.

Five Things You Should Know About 
Cholangitis and Choledocholithiasis in the 
Elderly
• Choledocholithiasis and acute cholangitis are 

strictly related clinical conditions, common 
among the elderly, as their incidence increases 
with age.

• Especially in the case of aged patients, malig-
nant causes of biliary obstruction should be 
ruled out.
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• Among the elderly, prompt diagnosis and 
timely treatment of choledocholithiasis and 
acute cholangitis are crucial, as the outcome is 
negatively influenced by old age, comorbidi-
ties, and delayed treatment.

• Antimicrobial treatment and biliary drainage 
are the mainstays of acute cholangitis.

• Cholecystectomy is a crucial step in the treat-
ment of acute cholangitis, sustained by cho-
ledocholithiasis. Even in the elderly patient, if 
a two-stage procedure (ERCP  +  LC) is per-
formed, it is advisable to perform cholecystec-
tomy within 72 h of the onset of symptoms.
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Gallstone Ileus

Irnerio Angelo Muttillo, Federico Coccolini, 
Biagio Picardi, Stefano Rossi, 
Edoardo Maria Muttillo, and Ferdinando Agresta

9.1  Introduction 
and Epidemiology

Gallstone ileus is described as a mechanical 
obstruction resulting from the impaction of a 
large gallstone through the bilio-enteric fistula 
and is frequently preceded by an initial episode 
of acute cholecystitis. The inflammation and the 
compression of the gallstone cause erosion 
through the gallbladder wall, leading to the for-
mation of a fistula between the gallbladder and 
the adjacent portion of the gastrointestinal (GI) 
tract, with further gallstone passage [1].

Gallstone ileus is a rare complication in 
patients with chronic cholelithiasis (0.3–1.5%) 
and is the etiology in 1–4% of ileus cases overall 
[2]. More frequently, it occurs in the elderly (late 
70–80s) female patients: up to one quarter of 

nonstrangulated small bowel obstructions in 
elderly patients [1].

These patients suffer from several comorbid 
conditions increasing postoperative morbidity 
and mortality. Halabi et al. recently reported an 
average age from 60 to 84  years in American 
patients [2]. The most frequent fistula occurs 
between the gallbladder and the duodenum, due 
to their proximity [75–83%]. The stomach, small 
bowel, and the transverse portion of the colon 
may also be involved [3–5].

Rare cases of gallstone ileus after endoscopic 
retrograde cholangiopancreatography (ERCP) 
and endoscopic sphincteromy (ES) and unsuc-
cessful gallstone extraction are reported in the 
literature [6, 7].

The most common impaction site of the gall-
stone is the distal ileum and ileocecal valve (50–
60.5%), jejunum (16–26%), duodenum 
(3.5–14.6%), and colon (3–4%) [1]. The inci-
dence of gallstone ileus of the large bowel is 
higher, if patients have colonic stricture (inflam-
mation or diverticulitis). Proximal obstruction 
(Bouveret’s syndrome) of the gastric outlet or 
duodenum is rare (4%) [1, 5, 8].

The majority of gallstones smaller than 
2–2.5 cm may pass spontaneously through a nor-
mal gastrointestinal tract and will be excreted in 
the stools [8].

The average size of obstructing gallstones 
is 4 cm [4]. Nakao et al. found that impacted 
gallstones ranged in size from 2 to 10 cm, with 
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a mean size of 4.3  cm [3]. Gallstones larger 
than 5  cm are even more likely to become 
impacted [4, 5].

9.2  Clinical Presentation

Gallstone ileus is a mechanical digestive occlu-
sion and therefore the site where the stone 
impacts will induce a variety of clinical scenar-
ios. The presentation of gallstone ileus may be 
preceded by biliary symptoms, with rates 
between 27 and 80% of patients [6].

Acute cholecystitis may be present in 10–30% 
of the patients at the time of bowel obstruction. 
Biliary symptoms may be absent in up to one 
third of cases [5, 7].

Once the stone is in the intestinal lumen, it can 
obstruct any part of the gastrointestinal tract, but 
the most common place is the distal ileum.

The clinical signs and symptoms are often 
nonspecific, contributing to a delay in the diagno-
sis. Gallstone ileus may be manifested as acute, 
intermittent, or chronic episodes of gastrointesti-
nal obstruction. Nausea, vomiting, abdominal 
pain, and distension are commonly present as sig-
nal of intermittent, partial, or complete obstruc-
tion. The intermittent nature of pain and vomiting 
of proximal gastrointestinal material is due to the 
“tumbling” gallstone advancement [5, 8].

Barnard’s syndrome occurs when the stone 
obstructs the ileocecal valve [9].

Bouveret’s syndrome is a rare type of gall-
stone obstruction which occurs when a gallstone 
lodges in the duodenal bulb causing gastric outlet 
obstruction [1, 10].

In Bouveret’s syndrome, nausea and vomiting 
have been reported in 86% of the cases, while 
abdominal pain or discomfort is referred in 71% 
of the patients.

If the gallstone is not fully obstructing, the 
presentation will be of partial obstruction. Recent 
weight loss, anorexia, early satiety, and constipa-
tion may be referred. Bouveret’s syndrome has 
also been reported to be preceded by upper gas-
trointestinal bleeding, secondary to duodenal 
erosion caused by the offending gallstone, with 
hematemesis and melena, in 15% and 7%, respec-
tively [5, 11].

Fewer than 4.8% of all gallstone ileus patients 
present colonic obstruction secondary to a direct 
erosion into the large bowel (generally, the trans-
verse colon) [1, 12].

Colonic diseases, such as the diverticular dis-
ease, that modify the normal structure of the 
intestinal wall, may increase the likelihood of a 
stone becoming impacted [13, 14].

Gallstone ileus usually affects women (70%) 
around 70–80 years old. Patients with acute gall-
stone ileus typically present in emergency with a 
sudden onset of abdominal pain, abdominal dis-
tention, nausea, and vomiting [1, 10].

Physical examination is usually nonspecific, 
contributing to a delay in the diagnosis. The 
patients are often acutely ill, with signs of dehy-
dration, abdominal distension, and tenderness 
with high-pitched bowel sounds and obstructive 
jaundice. Fever, toxicity, and physical signs of 
peritonitis may be noted, if perforation of the 
intestinal wall had taken place [14].

In a review of 176 cases of gallstone, Nakao 
et al. reported abdominal pain at presentation in 
the majority of the patients (91.5%) with 
abdominal distension, vomiting, and fever in 
84.7%, 59.7%, and 40.9% of all patients, respec-
tively [3].

Subacute gallstone ileus differs from the acute 
form because the patients do not have stool passage 
but pass flatus (low-grade bowel obstruction).

Karewsky syndrome (chronic form) is charac-
terized by intermittent episodes of pain caused by 
the passage of gallstones through the bowel, 
reaching complete obstruction in various stages 
[13].

Many of the patients with gallstone ileus are 
elderly people and suffer from a multitude of 
comorbidities, have poor general conditions, and 
have delayed diagnosis that leads to dehydration, 
shock, sepsis, or peritonitis.

In a systematic review of 38 cases of sigmoid 
gallstone ileus, Farkas et  al. reported the age 
range of patients (between 65 and 94 years old), 
mean age of 81.1 years; as for the clinical symp-
toms, 74% of the patients presented abdominal 
pain, whereas 93% of the patients presented 
other obstructive symptoms of constipation 
(61%), vomiting (50%), and abdominal disten-
sion (26%) [14].
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9.3  Diagnosis

Gallstone ileus does not have specific symptoms, 
but it is characterized by tumbling gallstone 
advancement with alternating aggravation and 
resolution of ileus [15].

The “tumbling phenomenon” may be the rea-
son why the patient does not seek medical atten-
tion and admission is postponed. Patients usually 
present 4–8  days after the beginning of symp-
toms and the diagnosis is usually made 3–8 days 
after the onset of symptoms [10, 15].

Furthermore, many of them are elderly 
patients in poor general conditions, often with 
severe comorbidities. The delay in diagnosis 
involves dehydration, shock, sepsis, or peritoni-
tis [16].

Therefore, the difficult clinical recognition of 
this particular kind of bowel obstruction, show-
ing insidious onset and, often, underestimated in 
patients already affected by biliary colic, leads 
the diagnostic imaging (abdominal X-ray, com-
puted tomography (CT), magnetic resonance 
imaging (MRI), ultrasonography (US)) to play a 
fundamental role in the management of these 
patients [17–19].

9.3.1  Abdominal X-ray

The classical abdominal X-ray presentation of 
gallstone ileus is the Rigler’s triad that includes 
pneumobilia (also known as sign of Gotta- 
Mentschler), dilated small bowel loops with air- 
fluid levels, and a large calcified gallstone in the 
lumen of the small bowel.

At present, however, computed tomography 
(CT) is nearly ubiquitous and has 99% accuracy 
for diagnosing gallstone ileus. Typical CT find-
ings include pneumobilia, dilated loops of small 
bowel with air-fluid levels consistent with small 
bowel obstruction, and the ectopic stone almost 
always radiologically visible.

Abdominal X-ray is an ideal imaging modal-
ity in the emergency setting. It is quick and tech-
nically easy and the radiation dose involved is 
0.7 mSv. The sensitivity for the diagnosis of gall-
stone ileus ranges between 40 and 70%, and its 

positive predictive value reaches 80% in patients 
with high-grade intestinal obstruction [20–22]. In 
1941, Rigler described his triad of radiological 
signs for gallstone ileus on X-ray: air within the 
biliary tree (pneumobilia), signs of small bowel 
obstruction, and ectopic radio-opaque gallstones 
[23].

The principal signs on abdominal X-ray are 
the same as any other bowel obstruction. If it 
involves the small bowel, it shows multiple loops 
of dilated small bowel with a few air in the large 
bowel and rectum, while in the case of colon, the 
large bowel is dilated and the same may some-
times also happen in the small bowel. In rare 
cases of Bouveret’s syndrome (gastric outlet 
obstruction), the X-ray shows a prominent gastric 
shadow [22, 24]. On conventional radiography, 
the gallstones are difficult to visualize, with only 
10–20% of stones containing enough calcium to 
be radio-opaque [25, 26].

Two other abdominal X-ray signs are 
described using oral contrast (either water- 
soluble contrast or barium): Forchet sign, when 
the contrast passes around a radiolucent calculus 
and Petren sign, when the contrast passes from 
bowel to gallbladder through a fistulous connec-
tion [19, 27].

In any case, oral or rectal contrast should not 
be routinely used in suspected gallstone ileus, 
because of the barium peritonitis (avoided by the 
use of water-soluble contrast) in case of perfora-
tion and vomiting in case of bowel obstruction.

9.3.2  Computed Tomography (CT)

Computed tomography (CT) is widely consid-
ered the investigation of choice in bowel obstruc-
tion, and, in general, in any other acute abdomen. 
CT scanning in emergency patients is relatively 
fast and more widely available [19, 23, 28–30]. 
The radiation dose involved is 10 mSv.

The advantage of CT scan is to provide finer 
anatomic details than X-ray like gallbladder anat-
omy, abnormal fistulous connections, small 
stones or even gallstone sludge in the gallbladder, 
biliary tree, or ectopic stones elsewhere in any 
tract of the GI system [31]. The diagnostic CT 
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criteria include: signs of intestinal obstruction, 
presence of ectopic gallstone, its size and exact 
location, abnormal gallbladder, direct visualiza-
tion of the bilio-enteric fistula, and pneumobilia.

The diagnostic signs have been defined by Yu 
et al. in 2005 in a prospective study where 165 
patients with acute small bowel obstruction 
were evaluated for gallstone ileus, with retro-
spective identification of three diagnostic crite-
ria (Fig. 9.1) [32]:

 1. small bowel obstruction;
 2. ectopic gallstone, either rim-calcified or 

total-calcified;
 3. abnormal gallbladder with complete air col-

lection, presence of air-fluid level, or fluid 
accumulation with irregular wall.

Overall sensitivity, specificity, and accuracy 
were 93%, 100%, and 99%, respectively. Rigler’s 
triad was detected only in 36% of cases.

In Bouveret’s syndrome instead, the principal 
CT scan findings are obstruction due to a gastro-
duodenal mass, pneumobilia, or cholecystoduo-
denal fistula, pericholecystic inflammatory 
changes extending into the duodenum, thickened 
gallbladder wall, and a contracted gallbladder air 
in the gallbladder, filling defects due to one or 
more gallstones [30, 33].

Contrast-enhanced CT for gallstone ileus has 
a sensitivity of 90–93%, specificity of 100%, and 
accuracy of 99% in patients with acute small 

bowel obstruction and permits to define the cause 
and level of bowel obstruction, defining the size 
and structure of the ectopic stone [19, 23, 
28–30].

CT contrast may be administered as intrave-
nous (IV) or oral preparations. The oral contrast 
may be used to evaluate better the anatomy of the 
bowel and the presence of obstruction and may 
also visualize fistulous connections between the 
gallbladder and bowel through contrast accumu-
lation within the gallbladder [30, 35]. The IV 
contrast is often preferred in an acute abdomen, 
enhancing the bowel as well as the other abdomi-
nal viscera and improving the diagnostic proce-
dure. As well as in the abdominal X-ray, the 
excessive fluid intake in the form of oral contrast 
in bowel obstruction may aggravate the symp-
toms and pose risks of aspiration.

The CT scan defines precisely the type of gall-
stones, except for composite stones of calcium, 
cholesterol, and bile pigments, that may be missed 
on CT scanning due to isoattenuation relative to 
bile/fluid up to 25% of cases [17, 34–36].

There are also several reports of CT scanning 
underestimating the size of stones in gallstone 
ileus [37]. In summary, the identification of gall-
stones on CT scanning is complicated by vari-
ability in gallstone composition and structure 
[37]. Its applicability in this condition is highly 
dependent on a high index of suspicion and the 
competence of the observer.

9.3.3  Abdominal Ultrasonography

Abdominal ultrasonography (US) is the method 
of choice for the detection of gallstone disease, 
with efficacy greater than 95%. It is a noninvasive 
low-cost examination with no radiation exposure. 
However, it is rarely used for diagnostic purposes 
in patients with acute abdomen and, especially in 
cases of bowel obstruction, it is technically diffi-
cult because of the patient discomfort and gas-
eous/fluid distension of bowel [27, 38, 39].

Ultrasonography findings are absent in visu-
alization of the gallbladder or presence of 
hyperechoic foci with posterior acoustic shad-
owing in the gallbladder bed, aerobilia, intralu-
men hyperechoic image with posterior acoustic 

Fig. 9.1 Abdomen CT: small bowel obstruction and ecto-
pic gallstone
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shadowing (gallstone obstructing intestine 
lumen), and the image of intestine loop dilata-
tion [32].

9.3.4  Magnetic Resonance Imaging 
(MRI)

Magnetic resonance imaging (MRI) is the gold- 
standard modality for visualizing the biliary tree. 
It can detect small gallstones or microcalculi 
(<3 mm diameter) missed on ultrasound scanning, 
or radiolucent and isoattenuating stones missed on 
conventional X-ray or CT scanning [17, 40]. The 
sensitivity in the diagnosis of gallstones is 97.7%, 
and it provides precise anatomical detail of the 
biliary tree [17].

Although MRI scanning can also demonstrate 
Rigler’s triad in almost 100% of the cases com-
pared to 77.8% with CT scanning, it is not so 
used in the acute setting, since it is less available 
and more time-consuming than CT.

A potential use could be in estimating the risk 
or tendency of chronic calculus gallbladder to pro-
duce a fistula into the bowel. In fact, MRI is able to 
demonstrate signs such as chronic calculus chole-
cystitis, large gallstones (>2 cm), gallbladder wall 
thinning, or loss of the fat line between the gall-
bladder and duodenum. Further evidence for its 
use is required [17].

9.3.5  Esophagogastroduodenos 
copy

Also, the upper gastrointestinal endoscopy has a 
role in the diagnosis of gallstone ileus and can be 
used to confirm the diagnosis of impacted calcu-
lus and internal biliary fistulas.

In a review of 81 cases of esophagogastroduo-
denoscopy (EGDS), performed in Bouveret’s 
syndrome, the gastroduodenal obstruction has 
been revealed in all of them, but gallstone visual-
ization was possible only in 56 of the cases 
(69%). Among them, such gallstones were 
observed in the duodenal bulb in 51.8% of the 
cases, postbulbar duodenum in 28.6%, pylorus or 

prepylorus in 17.9%, and in one case the location 
has not been reported.

In 31% of the cases, the gallstone was not rec-
ognized because it was deeply hidden within the 
mucosa. When the gallstone cannot be visual-
ized, the diagnosis should be strongly suspected 
when the observed mass is hard, convex, smooth, 
nonfriable, and nonfleshy, all characteristic of a 
gallstone.

For such cases, US and CT are the preferred 
noninvasive diagnostic tests to confirm the 
endoscopic diagnosis, identify the gastroduo-
denal anatomy, and find a cholecystoduodenal 
fistula [11].

9.4  Treatment

The main objective of the treatment of gallstone 
ileus remains the resolution of intestinal occlu-
sion. However, the gold-standard treatment, such 
as the role of laparoscopy and endoscopy, is still 
widely debated.

Preoperatively, in order to manage the meta-
bolic imbalance due to the occlusion through 
fluid therapy, antibiotic prophylaxis before the 
placement of a nasogastric tube is needed to sta-
bilize the patient [41, 42].

At this point, the treatment depends on two 
fundamental aspects: the level of occlusion and 
the general condition of the patient [43, 44].

The site of occlusion remains a central aspect 
for endoscopic treatment, resolutive in pyloric/
duodenal occlusion (Bouveret’s syndrome) and 
colic occlusions [16].

However, these cases represent only 10–20% 
of the total cases, while the most frequent site of 
occlusion is the distal ileum (80–90%) [1, 6, 16].

The main risks of this treatment are repre-
sented by the fragmentation of the stones and its 
passage in the ileum, resulting in a new occlusive 
episode.

About the patient’s conditions and comorbidi-
ties, these are fundamental in the choice of the 
best treatment for the patient.

In fact, enterolithotomy is the most com-
monly used procedure to solve occlusion, pro-
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vided there are no signs of intestinal ischemia 
(Fig. 9.2) [45].

After an exploratory laparotomy, the site of 
occlusion must be identified and through a longi-
tudinal incision on the antimesenteric border 
proximal to the site of gallstone impaction, the 
gallstone is then extracted, avoiding the spread of 
enteric material in the peritoneal cavity.

A gently transverse suture of the enterotomy 
should be performed in order to avoid intestinal 
stenosis. If there are any signs of ischemia or per-
foration, bowel resection is necessary and conse-
quent anastomosis (latero-lateral (L-L), 
termino-lateral (T-L), and termino-terminal (T-T)).

It is mandatory to avoid the presence of other 
stones in the intestinal lumen that must be 
promptly identified and extracted before the 
intestinal suture or any anastomosis [46].

This treatment is aimed at resolving the occlu-
sion, without solving the cause of occlusion, the 
bilio-enteric fistula.

The curative treatment instead is represented 
by: enterolithotomy, fistula closure, and chole-
cystectomy. This procedure can be performed in 
one step (one stage procedure) or in two: entero-
lithotomy and delayed cholecystectomy and fis-
tula closure (two stage procedures).

Treatment is still widely debated, and a gold 
standard for all patients is not yet clearly defined. 
In fact, the one stage procedures, although bur-
dened by greater morbidity and mortality (11.7% 
mortality for enterolithotomy alone vs 16.9% for 
one stage procedures), allow to resolve the emer-

gency and to avoid recurrence or exposure to 
complications [1].

Therefore, some authors show that the chole-
cystoenteric fistula not only exposes to the recur-
rence of gallstone ileus, but also exposes to 
episodes of cholangitis and an increased risk of 
carcinoma of the gallbladder [6, 16, 47].

However, it is necessary to point out that most 
patients with gallstone ileus are not eligible for 
one stage procedures, and that this is only appli-
cable in selected cases, since most of these 
patients are elderly (>70 years), with comorbid-
ity, and may present in septic shock (high-risk 
patient).

About laparoscopic treatment, this aspect is 
also widely debated, in fact minimally invasive 
surgery is becoming a feasible option even in 
emergency surgery.

However, some serious conditions such as 
hemodynamic instability or severe respiratory 
comorbidity remain absolute contraindications to 
laparoscopic access, also in this specific case, the 
excessive bowel dilatation became a contraindi-
cation especially in less experienced surgeons, 
due to the high risk of iatrogenic intestinal lesion 
[4, 48].

Therefore, the surgeon’s expertise remains 
extremely important, especially in laparoscopic 
surgery, to select the best type of treatment. 
Currently, according to the literature, minimally 
invasive surgery is used only in 10% of gallstone 
ileus cases, with a high conversion rate, but at the 
same time offering better postoperative recovery 
[2, 49].

There are no differences in the literature 
between one and two stage procedures: Tan 
et al. in a retrospective study consisting of 19 
patients treated in emergency for gallstone 
ileus (7 enterolithotomy alone and 12 one stage 
procedures) report an increased operating time 
of one stage procedures (178 min vs 70 min) 
but no differences in terms of morbidity [50]. 
Riaz et al. in a series of 10 patients, of whom 5 
were treated with only enterolithotomy and 5 
with one stage procedures, report that the 
choice was driven mainly by the clinical condi-
tions of the patients, extremely different in the 
two groups [51].

Fig. 9.2 Intraoperative view, enterolithotomy
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The main complications are represented by 
acute renal insufficiency (30%), ileus (12.4%), 
wound infection (7%), and when an intestinal 
resection was necessary, anastomotic leak and 
intrabdominal abscesses have been reported.

Therefore, it could give rise to various scenarios 
that require different treatments (Fig. 9.3): pyloric 
or duodenal occlusion (Bouveret’s syndrome) that 
could benefit from endoscopic treatment in selected 
cases, ileal occlusion in selected patients without 
contraindications to laparoscopy that could be 

treated with one stage laparoscopic procedures, 
ileal occlusion in a high-risk patient with contrain-
dications to laparoscopy that will need enterolithot-
omy urgently and in some of these, delayed 
cholecystectomy and fistula closure.

Most authors in the literature agree that 
enterolithotomy alone is the safest procedure in 
high-risk patients, and some authors report spon-
taneous closures of bilio-enteric fistula, espe-
cially when the gallbladder has no stones and the 
cystic duct remains patent [2, 6, 16].

Gallstones ileus

Site of occlusion

Pyloric/duodenal (Bouveret’s 
syndrome)

Endoscopic 
management  

Surgery

Ileus

Patient’s conditions

poor

Enterolithotomy 

If possible delayed 
cholecystectomy 
and fistula closure/ 
observation

good

No risk factor for 
laparoscopy and 
selected pateints

Laparoscopic one 
stage procedure

Risk factor for 
laparoscopy/ low 
surgeon experience

Open one stage 
procedure

Fig. 9.3 Diagnostic algorithm for gallstone ileus

9 Gallstone Ileus



102

9.5  Conclusions

Gallstone ileus remains a rare and insidious com-
plication of chronic cholelithiasis, which can 
occur with extremely severe clinical conditions 
and is associated with high mortality.

Therefore, the best treatment has to be decided 
promptly, considering the comorbidities of the 
patient. It remains difficult to find a gold stan-
dard, given the lack of studies in the literature 
and the differences in each case.

A prospective multicentric study about laparo-
scopic and endoscopic procedure could be useful.

Five Things You Should Know About 
Gallstone Ileus in the Elderly and Frail 
Patient
• Gallstone ileus is a rare complication of 

chronic cholelithiasis (0.3–1.5%), in the 
elderly people, it could be the cause of intesti-
nal occlusion in 2–5% of the cases.

• Gallstone ileus patients have aspecific clinical 
presentations in emergency with abdominal pain, 
abdominal distention, nausea, and vomiting.

• CT scan represents the gold standard for diag-
nosis, showing Rigler’s triad: pneumobilia, 
small bowel obstruction, and ectopic gall-
stone, usually in the right iliac fossa.

• The best surgical treatment is still debated: 
one stage procedure increases the rate of com-
plications; while the two stage procedure 
exposes to a possible recurrence.

• Apollo endoscopic overstitch and robotic 
suture, in future, could be valid therapeutic 
alternatives in the treatment of bilio-enteric 
fistula.
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Acute Pancreatitis Management 
in Elderly/Frail Patients

Angelo Iossa and Gianfranco Silecchia

10.1  Introduction

Acute pancreatitis (AP) is a very unpredictable 
inflammatory disease with different outcomes 
[1–3] that may involve local tissues or systemic 
organs and tissues [4]. In the United States, 
>275,000 patients are hospitalized for AP annu-
ally with a cumulative cost of >$2.6 billion per 
year [5]. The global incidence of AP ranges from 
5 to 30 cases per 100,000 inhabitants, and there is 
evidence that the incidence has been rising in 
recent years [6, 7]. Data from the Global Burden 
of Disease Study revealed a global incidence for 
acute pancreatitis of 5,210,000 patients in 2016, 
representing a 30% increase compared to 2006 
[8]. In Europe, the incidence of acute pancreatitis 
ranged from 4.6 to 100 per 100,000 population. 
Incidence was the highest in eastern or northern 
Europe. The highest ratios of gallstone to alcohol 
etiologies were identified in southern Europe 
(Greece, Turkey, Italy, and Croatia), with the 
lowest ratios mainly in Eastern Europe (Latvia, 
Finland, Romania, Hungary, Russia, and 
Lithuania [9]). The most common age group is 
30–40  years, and it occurs more in men than 
women, but it is worrying that several studies 

have suggested the incidence of AP in the elderly 
may be increasing [10, 11]. Causes include gall-
stones and alcohol abuse most frequently, while 
other causes include abdominal trauma, drugs, 
infections, hyperlipidemia, hypercalcemia, 
human immunodeficiency virus (HIV), neo-
plasms (e.g., ductal carcinoma, ampullary carci-
noma, islet cell tumor, solid pseudotumor of the 
pancreas, sarcoma, lymphoma, cholangiocarci-
noma, or metastatic tumor), and idiopathic [7]. 
The overall case fatality rate for AP is 5%; it may 
run a totally benign course in more than 80% of 
cases but in 10–20% it has a wildfire-like course 
which may proceed so fast as to reach a point of 
no return in short time [12]. Severity classifica-
tion and diagnosis is made based on the Atlanta 
Classification (revised in 2012-RAC (revised 
Atlanta classification)) [13] or on the 
Determinant-based classification (DBC) [14] and 
are the following:

10.2  Revised Atlanta 
Classification (RAC)

Diagnosis Criteria (Two of the Following)
• Abdominal pain (acute onset of a persistent, 

severe, epigastric pain often radiating to the 
back)

• Serum lipase activity (or amylase) at least 
three times greater than the upper limit of 
normal
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• Characteristic findings of acute pancreatitis on 
CT scan or magnetic resonance imaging 
(MRI)

Severity Score
• Mild acute pancreatitis: No organ failure, 

local or systemic complications
• Moderately severe acute pancreatitis: Organ 

failure that resolves within 48 h and/or local or 
systemic complications without persistent 
organ failure

• Severe acute pancreatitis: Persistent organ 
failure >48 h

• Interstitial edematous acute pancreatitis: 
Acute inflammation of the pancreatic paren-
chyma and peripancreatic tissues, but without 
recognizable tissue necrosis

• Necrotizing acute pancreatitis: Inflammation 
associated with pancreatic parenchymal 
necrosis and/or peripancreatic necrosis; organ 
failure and systemic complications of acute 
pancreatitis. Respiratory: PaO2/FiO2  ≤  300; 
Cardiovascular: systolic blood pres-
sure < 90 mm Hg (off inotropic support), not 
fluid responsive, or pH <7.3; Renal: serum 
creatinine ≥170 mmol/L

• Local complications of acute pancreatitis: 
Acute peripancreatic fluid collections, pancre-
atic pseudocysts, acute necrotic collections, 
walled-off pancreatic necrosis

DBC Criteria
• Mild AP: No organ failure AND No (peri)

pancreatic necrosis
• Moderate AP: Transient organ failure AND/

OR Sterile (peri)pancreatic necrosis
• Severe AP: Persistent organ failure OR 

Infected (peri)pancreatic necrosis
• Critical AP: Persistent organ failure AND 

Infected (peri)pancreatic necrosis

The disease is common among elderly 
(>65 years) who fall an easy prey to this disease 
due to comorbidities and compromised body sys-
tems [4]. There is increased diameter of common 
bile duct (CBD) in elderly, which makes them 
more susceptible to biliary pancreatitis and 
increased mortality with recurrent episodes [4]. 
Most scores have been established and the age it 
represents is usually a major negative prognostic 
factor. They include, based on patient demograph-
ics, clinical features, laboratory parameters, or 
imaging modalities, and are assessed on admission 
or within 48  h: Ranson criteria, Glasgow-Imrie 
score, Acute Physiology and Chronic Health 
Evaluation II (APACHE II), Simplified Acute 
Physiology Score (SAPS II), Bedside Index of 
Severity in Acute Pancreatitis (BISAP) score, and 
Japanese Severity Score (JSS). The severity with 
the relative mortality of largely used criteria is 
reported in the following table.

Criteria Year Parameters Age (years) Interpretation
Ranson 1974 For gallstones AP: 5 + 5 

within 48 h
For all the other causes: 
5 + 6 within 48 h

For gallstones AP: 
>70 (+1)
For all the other 
causes: >55 (+1)

Score ≥ 3: Severe 
pancreatitis likely.
Mortality:
Score 0–2: 2% mortality
Score 3–4: 15% mortality
Score 5–6: 40% mortality
Score 7–8: 100% mortality

Glasgow- 
Imrie score

1978/modified 
in 1981

8 usually scored at 
admission and 48 h after

>55 (+1) Score ≥ 3: severe 
pancreatitis likely
Mortality similar to Ranson 
criteria

A. Iossa and G. Silecchia
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Each score is considering the age > 45 years 
as a negative prognostic factor independently 
from the performing status. For example, the 
APACHE II score, worldwide used, adds two or 
six scores more in patients between 45 and 
74  years and older than 75  years, respectively. 
Furthermore, the SAPS II adds +15 points in case 
of age older than 70 years. Similarly, the recently 
introduced score, BISAP, includes an 
age > 60 years as a severe negative factor affect-
ing mortality and recovery time (score 1).

In the literature, some experience confirmed 
the age as the main factor affecting dramatically 
the mortality rate, [4] reporting in the elderly 
group (>55 years) an overall mortality of 19.11%, 
compared to a significantly low mortality 7.93 in 

the younger age group (<55 years) (p < 0.001%). 
Similarly, Uomo et al. [15] retrospectively evalu-
ating 439 patients admitted with a first episode of 
AP found that age older than 70 years was associ-
ated with necrotizing pancreatitis and increased 
mortality (25.8 vs. 7.8%). Patel et  al. in 2019, 
evaluating the National Readmission Database 
including 184,763 AP admission with 41% 
elderly (>65  years), demonstrated an increased 
mortality (OR, 2.8; 95% CI: 2.2, 3.5) and severe 
acute pancreatitis (SAP) (OR, 1.2; 95% CI: 1.1, 
1.3) incidence in that group [16]. The mecha-
nisms underlying the increased severity of AP in 
elderly patients are not completely understood 
but can include the proinflammatory status in 
older people or organ-specific alterations [17] 

Criteria Year Parameters Age (years) Interpretation
APACHE II 1985 14 usually scored at 

admission and 48 h after
<44 (0 point)
45–54 (+2)
55.64–(+3)
65.74–(+5)
>75 (+6)

Score ≥ 9: severe 
pancreatitis likely
Mortality:
0–4 points: 4% non-op, 1% 
post-op
5–9 points: 8% non-op, 3% 
post-op
10–14 points: 15% non-op, 
7% post-op
15–19 points: 24% non-op, 
12% post-op
20–24 points: 40% non-op, 
30% post-op
25–29 points: 55% non-op, 
35% post-op
30 to 34 points: Approx 
73% both
35–100 points: 85% non-op, 
88% post-op

SAPS II 1984 12 usually scored at 
admission and 48 h after

<40 (0 point)
40–59 (+7)
60.69–(+12)
70–74 (+15)
75–79 (+16)

Mortality predictive value 
similar to APACHE II

BISAP 2008 5 usually scored at 
admission and 48 h after

>60 (+1) Score ≥ 3: severe 
pancreatitis likely
Mortality:
0–2 points: <2%
3–5 points: >15%

JSS 2008 9 usually scored at 
admission and 48 h after

>70 (+1) Score ≥ 3: severe 
pancreatitis likely
Score ≥ 2: mild pancreatitis 
likely
Mortality:
Score < 3: 1.1%

10 Acute Pancreatitis Management in Elderly/Frail Patients
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that may contribute to increased systemic inflam-
mation and respiratory distress syndrome. 
Furthermore, there are reports of an increased 
cytokine production in elderly patients with sep-
sis, compared with younger people. In addition, 
the elderly tend to have more comorbidities 
which may add to the effect of several organ sys-
tems. Less reserve capacity for each organ sys-
tem may account for a greater risk of failure in 
the elderly. Hard to define in the AP management 
the real and common definition of elderly that 
ranges from >45 years old to >65 years old (as 
indicated by the World Health Organization 
(WHO)-http://www.who.int/healthinfo/survey/
ageingdefnolder/en/.6 June 2017), data that make 
hard-to-create recommendations on this people’s 
subgroup. Furthermore, despite the age being 
included as a high  =  risk category, no specific 
treatment strategy has been recommended in 
elderly patients in all the available guidelines 
[17–19], such as prophylactic antibiotic use or 
intensive care unit (ICU) admission that should 
be preferred only in indicated cases (severe acute 
pancreatitis based on an APACHE II score greater 
than 8, C reactive protein (CRP) greater than 
14,286 nmol/L (150 mg/L), or organ dysfunction 
for more than 48  h, despite adequate resuscita-
tion, evidence of present or evolving organ dys-
function). Balance of deficiency, particularly 
Ca2+, fast oral feeding restoration, strict parame-
ters’ monitoring, adequate fluid intake to reduce 
pancreatic microcirculation damage, and pain 
management do not differ by age and should be 
performed routinely [18–20].

Surgical treatment in AP management repre-
sents the choice in limited cases as: acute necrotic 
collections (ANCs) or walled-off pancreatic 
necrosis (WOPN) that failed the nonoperative 
treatment, gallstone in case of mild acute biliary 
pancreatitis without fluid collections, and pseu-
docysts symptomatic, infected, or increasing in 
size [18–20]. Typically, when these cases appear 
in fragile patients, a risk analysis should be per-
formed to assess the risk of surgical approach. 
Based on the American Gastroenterological 
Association (AGA), National Institute for Health 
and Care Excellence (NICE), and World Society 
of Emergency Surgery (WSES) guidelines [18–

20], all patients presenting with gallstone pancre-
atitis should be considered for cholecystectomy, 
as soon as possible in case of mild gallstone pan-
creatitis, when they are well enough to undergo 
surgery. In surgically unfit or frail elderly patients, 
ERCP with biliary sphincterotomy may be con-
sidered as definitive treatment, although the risks 
of sphincterotomy should be balanced against the 
risk of recurrent biliary events. As reported in a 
retrospective study published in 2019 by de la 
filia Morena [21] involving 247 patients unfit for 
surgery, in multivariate analysis, sphincterotomy 
showed a protective role for recurrence of pan-
creatitis (adjusted hazard ratio [HR]: 0.29, 95% 
CI: 0.08–0.92, p = 0.037) and for any gallstone- 
related event (HR 0.46, 95% CI: 0.21–0.98, 
p  =  0.043). Regarding the other surgical cases, 
endoscopic management or step-up approaches 
[22–26] had to be preferred to an aggressive and 
early open surgical treatment to reduce poten-
tially life-threatening complications.

Five Things You Should Know About AP in 
the Elderly
• Elderly patients represent a high-risk category 

for disease stage, hospital stay, and mortality.
• No specific medical treatment could reduce 

this risk.
• In case of gallstone AP, cholecystectomy 

should be performed, based on patient’s risk.
• In case of patients unfit for cholecystectomy, 

ERCP with biliary sphincterotomy reduces 
the risk of recurrence.

• In case of other surgical complications (ANCs, 
WOPN, symptomatic pseudocysts), endo-
scopic or step-up approaches should be 
preferred.
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Acute Appendicitis

Mauro Podda, Gaetano Poillucci, Chiara Gerardi, 
Nicola Cillara, Leonardo Montemurro, 
Giulia Russo, Massimo Carlini, and Adolfo Pisanu

11.1  Introduction

11.1.1  Acute Appendicitis 
in the Elderly: The Scale 
of the Problem

Acute appendicitis (AA) is one of the most 
common causes of acute abdominal pain in the 
Western world, with a reported lifetime incidence 
of 7%–15% [1].

Although 90% of cases occur in children and 
young adults, recent statistics have shown that 
AA currently accounts for 15% of all emergency 
room visits for acute abdominal pain in patients 
over 60 years of age, and appendectomy is actu-
ally the third most common reason for urgent 

abdominal surgery in geriatric patients [2, 3]. 
AA is burdened by rates of mortality of up to 8% 
among patients older than 65 years, compared to 
a rate ranging between 0 and 1% among young 
patients [4].

Elderly patients with suspected AA spend 
more time in the emergency department com-
pared to younger patients because they have 
nonspecific symptoms or clinical findings and 
laboratory results: up to 25% of elderly patients 
with AA have no lower right quadrant (LRQ) 
pain and <25% present with fever >37.7 °C [5]. 
Moreover, geriatric patients present later in the 
course of their illness, with more than 85% of 
them presenting after 24 h of pain.

Atypical presentations may explain the pos-
sible difficulties in emergency department triage 
that, combined with the presence of comorbidi-
ties and general frailty, result in higher rates of 
perforation and higher mortality rate in elderly 
compared to younger patients [6]. While compli-
cated AA with abscess, gangrene, or diffuse peri-
tonitis is usually reported as high as 20% of cases 
in the overall population, the incidence of elderly 
patients diagnosed with complicated forms of 
AA varies between 40 and 70% [7–9].

Elderly patients with suspected AA show 
a higher risk of colonic and appendiceal can-
cer, compared to the general population. These 
aspects, considered all together, make AA in the 
elderly patient a separate clinical entity.
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11.1.2  Risk Factors for Perforation

The often atypical clinical presentation of AA in 
the elderly, and the delay in seeking medical help 
have been associated with delay in diagnosis and 
treatment resulting in higher morbidity and mor-
tality rates compared to younger population. If, 
on the one hand, the prognosis of uncomplicated 
AA in both young and old age group is nearly 
equivalent, on the other, perforation worsens the 
perioperative condition dramatically, resulting in 
higher rates of adverse outcomes.

Omari et al. reported that, of all the risk fac-
tors studied, the patient’s prehospital time delay 
was the most important risk factor for appendi-
ceal perforation [8]. Further researches found 
that being of male sex was significantly related to 
perforation. A possible explanation for this fact is 
the elderly males’ culture of reluctance to go to 
hospital [3].

Conversely, the perforation rate seems to be 
not dependent on the presence of comorbidities 
or in-hospital time delay [8].

11.1.3  Diagnostic Issues in Acute 
Appendicitis in the Elderly 
and Frail Patient

Geriatric patients admitted to the emergency 
department with acute abdominal pain require 
more aggressive workups, mainly for two rea-
sons: geriatric patients discharged from the hos-
pital who presented with abdominal pain will 
return in 10% of cases within 2 weeks for similar 
complaints, and of those who undergo surgery, 
17% will die, with mortality approaching 40% 
for patients older than 80 years [10].

More than 30% of patients with AA in this 
age group are diagnosed after substantial delay in 
seeking medical attention. Moreover, only 50% 
of patients are correctly diagnosed on admis-
sion. This, added to the high incidence of frailty 
reaching almost 80% in elderly patients under-
going emergency abdominal surgery, obviously 
leads to poor outcomes [11]. Therefore, accord-

ing to some authors, CT should be considered as 
the first-line option in the diagnostics of older 
patients with suspected AA [12].

In the general population, risk stratification of 
patients with suspected AA by clinical scoring 
systems could guide decision-making to reduce 
admissions, optimize the utility of diagnostic 
imaging, and prevent negative surgical explora-
tions. Clinical scores alone seem sufficiently sen-
sitive to identify low-risk patients and decrease 
the need for imaging and negative surgical explo-
rations in patients with suspected AA [13].

Few studies evaluated the applicability of AA 
clinical scores in the elderly population. The 
retrospective study by Shchatsko et  al. showed 
that the use of Alvarado score, with a cut-off 
value of 5, maintains reliability in older patients. 
According to the study data, Alvarado scores 
ranging from 5 to 10 should correspond to a 
high risk of AA in the elderly [14]. The study by 
Konan et al. showed an area under the curve of 
the Alvarado score for elderly patients of 96.9% 
with 100% negative and positive predictive val-
ues of the two cut-off points of 3 and 6 [15].

Contrast-enhanced CT scan is strongly recom-
mended in all elderly patients with an Alvarado 
score ≥5 to confirm or exclude the diagnosis of 
AA [16].

Recent studies reported a high accuracy for 
unenhanced CT in the early diagnosis of acute 
abdominal pain in the emergency department and 
advocated its systematic use in elderly patients 
in order to avoid renal impairment or to expedite 
treatment and thus reduce morbidity or mortality, 
even before obtaining the serum creatinine [17]. 
However, the value of unenhanced CT scan in the 
differential diagnosis of AA in the elderly (i.e., 
acute diverticulitis, appendiceal tumors, perfo-
rated colon cancers, etc.) is limited.

Routine use of CT scan with intravenous con-
trast has been demonstrated to be associated with 
the highest sensitivity to confirm the diagnosis 
of AA [18]. A recent meta-analysis has failed 
to show a higher risk of contrast-induced acute 
renal failure in patients with chronic kidney dis-
ease [19].
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11.1.4  Timing of Appendectomy

The theory hypothesizing that perforated AA 
might be a different disease entity from uncom-
plicated AA, rather than being the natural evolu-
tion of the disease, has some support in the recent 
meta-analysis by van Dijk et  al., demonstrating 
that delaying appendectomy for up to 24 h after 
admission does not appear to be a risk factor 
for complicated AA, postoperative morbidity, 
or surgical- site infection (SSI) in the general 
population. Pooled adjusted odds ratios revealed 
no significantly higher risk for complicated AA 
when appendectomy was delayed for 7–12 or 
13–24  h, and meta-analysis of unadjusted data 
supported these findings by yielding no increased 
risk for complicated AA or postoperative compli-
cations with a delay of 24–48 h [20].

Whether in-hospital surgical delay up to 24 h 
is safe also in elderly patients with uncompli-
cated AA is far to be established. However, real-
istically, perforation occurs earlier in the course 
of AA in patients aged >65 years when compared 

to younger patients, probably before hospital 
admission itself, thus suggesting that a correct 
diagnosis on admission is of particular relevance 
in these patients [21].

11.1.5  Laparoscopic Appendectomy

The use of LA for AA (especially in complicated 
cases) in older patients demonstrated to be a pro-
tective factor against the development of postop-
erative complications [7] (Figs.  11.1 and 11.2). 
Based on the results of a recent systematic review 
and meta-analysis showing that for elderly 
patients with AA, LA is associated with less post-
operative mortality and complications, the World 
Society of Emergency Surgery (WSES) has rec-
ommended LA for elderly patients in the 2020 
update of the Jerusalem guidelines for diagnosis 
and treatment of AA [13, 22].

In adults, LA is associated with less post-
operative complications, less postoperative 
pain, and shorter return to activity. There is 

Fig. 11.1 Complicated acute appendicitis with large retroperitoneal abscess in an 85-year-old male patient. 
Laparoscopic approach: ileocecal resection with intracorporeal anastomosis
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still a great amount of debate concerning post-
operative intra- abdominal abscess following 
LA.  Although a cumulative meta-analysis by 
Ukai et  al. demonstrated that increased risk of 
intra-abdominal abscess following LA disap-
peared in studies published after 2001, the lat-
est Cochrane review on the topic has shown 
increased risk of postoperative abscess follow-
ing LA [23, 24].

In the elderly, LA is typically associated with 
faster recovery and a shorter length of hospital-
ization compared to open surgery, with all the 
benefits deriving in terms of reduction of pulmo-
nary infections, deep vein thrombosis, pulmonary 
embolism, and physical and mental decondition-
ing related to prolonged hospitalization.

A trend toward increase in the use of LA 
for elderly patients has been reported since 
2010 [25]. Previously, data from the 2007 
Nationwide Inpatient Sample (NIS) showed 
that less than 50% of the patients older than 
65 years underwent a LA in the USA compared 
with over 60% of the 40 to 64-year-old group. 
In 2013, Moazzez et  al. reported that 75% of 
appendectomies performed on patients aged 

>65 years was laparoscopic in the USA. These 
data confirm that LA is becoming the gold stan-
dard approach even in older age group patients 
owing to the well- demonstrated benefits of lap-
aroscopy [26].

Although conversion and re-intervention 
rates are greater among older patients, this 
aspect is not related to age but rather to the clini-
cal stage of AA. In the recent meta-analysis by 
Wang et  al., 12 studies with 126,237 elderly 
patients in the LA group and 213,201 patients 
in the open appendectomy group were analyzed. 
Postoperative mortality, as well as postoperative 
complications and surgical-site infections were 
reduced following LA. Intra-abdominal abscess 
rate was similar between LA and open appen-
dectomy. Duration of surgery was longer fol-
lowing LA, while the length of hospital stay was 
shorter [22].

It is worth remarking that an experienced lap-
aroscopic surgeon should operate on or take over 
when a resident is not able to move forward with 
the operation. This aspect is particularly impor-
tant in older patients with delayed diagnosis and/
or advanced disease.

Fig. 11.2 Gangrenous acute appendicitis in elderly patients. Laparoscopic appendectomies
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11.1.5.1  Laparoscopic 
Appendectomy 
for Complicated 
Appendicitis with Phlegmon 
or Abscess

Appendiceal abscess has an incidence of approx-
imately 3.8% in patients with perforated AA 
[21]. Generally, compared with younger popula-
tions, older patients are more often operated on 
when symptoms last longer than 48  hours and 
are more likely to develop complicated AA. The 
differences are observed already at the age of 
>40 years and are even more evident with older 
patients [12].

In the past, immediate surgery was associated 
with a higher morbidity if compared with con-
servative treatment, while the nonsurgical treat-
ment of appendicular abscess or phlegmon was 
reported to succeed in over 90% of patients, with 
an overall risk of recurrence of 7.4% and only 
19.7% of cases of abscess requiring percutaneous 
drainage [21].

Percutaneous drainage as an adjunct to antibi-
otics, if accessible, could be beneficial, although 
there is a lack of evidence for its use on a routine 
basis.

The meta-analysis by Similis et al. (including 
16 retrospective studies and one nonrandomized 
prospective study for a total of 1572 patients, of 
whom 847 were treated with conservative treat-
ment and 725 with appendectomy) revealed 
that conservative treatment was associated with 
significantly less overall complications (wound 
infections, abdominal/pelvic abscesses, ileus/
bowel obstructions, and reoperations), if com-
pared to immediate appendectomy [27].

However, in the general population, current 
evidence shows that LA in patients presenting 
with appendiceal abscess is preferable to nonop-
erative management (NOM) with antibiotics in 
the reduction of the length of hospital stay and 
need for readmissions, when laparoscopic exper-
tise is available. The high-quality randomized 
controlled trial by Mentula et  al. demonstrated 
that LA in experienced hands is a safe and fea-
sible first-line treatment for appendiceal abscess, 
being related to fewer readmissions and fewer 

additional interventions than conservative treat-
ment, with a comparable hospital stay. Patients in 
the laparoscopy group had a 10% risk of bowel 
resection and 13% risk of incomplete appendec-
tomy. There were significantly fewer patients with 
unplanned readmissions following LA compared 
to NOM (3% versus 27%). Additional interven-
tions were required in 7% of patients following 
LA (percutaneous drainage) and 30% of patients 
in the conservative group (appendectomy) [28].

However, in elderly patients with periappendi-
ceal abscess and serious comorbidities, the use of 
NOM with percutaneous drainage, if accessible, 
is justified [16]. Such patients should undergo 
elective colonic screening and/or CT follow-up 
once the acute inflammatory phase has passed.

11.1.5.2  Technical Aspects
The standard technique for LA includes three 
incisions. Ports’ size and position are variable 
in different practices. Once pneumoperitoneum 
is established with either a closed technique 
(Veress needle, direct trocar insertion—DTI) or 
an open Hasson’s technique, further two ports are 
placed in order to obtain the proper triangulation: 
lower left quadrant (LLQ) and suprapubic, LLQ 
and lower right quadrant (LRQ), suprapubic and 
LRQ, or both ports in the suprapubic position.

Although recent studies provided level 1a 
evidence that single-incision LA (SILA) is as 
feasible, effective, and safe as the conventional 
three-port LA, high-level meta-analyses con-
ducted in adults have not supported the applica-
tion of SILA because of its significantly longer 
operative times and the higher doses of analge-
sia required compared with those for three-port 
LA [13].

The best available evidence suggests that peri-
toneal irrigation with normal saline during LA 
does not provide additional benefits compared 
with suction alone in terms of intra-abdominal 
abscess, surgical-site infection, and length of 
hospital stay, but it may prolong the operative 
time. The recent meta-analysis by Siotos et  al., 
including more than 2500 patients from five stud-
ies, has shown that the use of irrigation, despite 
adding 7  min to the duration of the operation, 
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overall did not demonstrate a significant decrease 
in intra-abdominal abscess [29].

There are no clinical advantages in the use of 
endostaplers over endoloops for stump closure 
in either simple or complicated AA, whereas 
polymeric clips may be the cheapest and easiest 
method (with shorter operative times) for stump 
closure in uncomplicated AA.

So, the use of endoloops/suture ligation 
or polymeric clips for stump closure in either 
uncomplicated or complicated AA is recom-
mended, whereas endostaplers may be used when 
dealing with complicated cases depending on 
the intraoperative judgment of the surgeon and 
resources available [13].

The presence of an appendiceal mass, non-
visualization of the appendix, delayed admis-
sion, and high C-reactive protein (CRP) level 
are predictive factors of extended bowel resec-
tion (ileocecectomy or right colectomy) during 
appendectomy [30]. A laparoscopic ileocecec-
tomy or right colectomy with intracorporeal 
anastomosis can be safely performed in expe-
rienced hands, with either a three-port or a 
standard four-port technique, to guarantee the 
patient the best results in terms of reduction of 
SSI, less pain, and faster return to daily normal 
activity.

The updated 2019 Cochrane review on the use 
of intra-abdominal drains following appendec-
tomy for complicated AA found that there was 
insufficient evidence to determine the effects of 
abdominal drainage on intraperitoneal abscess or 
for surgical-site infection. The increased risk of a 
30-day overall complication rate in the drainage 
group was rated as very low-quality evidence, as 
well as the evidence that drainage increases hos-
pital stay by 2.17 days compared to the no drain-
age group. Thus, there is no evidence for any 
clinical improvement by using abdominal drain-
age in patients undergoing appendectomy for 
complicated AA [31]. Low-quality studies have 
reported that routine drainage seems to cause 
more complications, higher length of hospital 
stay, and transit recovery time [32]. So, in adult 
patients, the use of drains after appendectomy for 
perforated AA and abscess/peritonitis should be 
discouraged.

11.1.6  Risk Factors Predictive 
for Postoperative Morbidity 
Following Appendectomy

Elderly patients have a higher risk for both mor-
tality and morbidity following appendectomy. 
Morbidity rate is estimated to be around 70%, as 
compared to 1% in the general population [2].

Complications are three times more com-
mon following perforation (75% vs. 25%) than 
in nonperforated AA, while the mortality rate 
in elderly patients following perforated AA is 
reported between 2.3 and 10% [8]. Death is often 
related to septic complications compounded by 
the patient’s comorbidities [33].

Higher adverse outcomes rates observed 
in the elderly population can be explained not 
only by delay in the appropriate diagnosis, more 
advanced disease, and operative technique, but 
also by a higher number of comorbidities, such 
as cognitive impairment and functional depen-
dence, that might complicate the recovery.

Of all the risk factors for postoperative com-
plications studied, the patient’s prehospital time 
delay is the most important risk factor for appen-
diceal perforation [8].

Anemia and chronic renal insufficiency were 
also shown to be associated with poorer out-
comes after appendectomy in the elderly [7]. 
Interestingly, age has not shown to be a predictor 
of adverse events.

Data from the American College of Surgeons 
National Surgical Quality Improvement Program 
(NSQIP) demonstrated that patients with 
decreased baseline physical status assessed by 
the American Society of Anesthesiologists (ASA) 
scoring system had the worst outcomes (1.5% 
mortality; 14% major complications) when an 
operation was delayed to hospital day 3. Logistic 
regression revealed higher ASA physical status 
class and open operations as the only predic-
tors of major complications [34]. Since delayed 
diagnosis results in the development of complica-
tions following appendectomy in elderly patients, 
more efforts should be placed in improving both 
diagnostic and treatment patterns to improve 
clinical outcomes. It is important to emphasize 
that an appropriate patient selection is essential 
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for achieving adequate outcomes in LA in the 
elderly. Laparoscopy may not be practicable in 
case of severe cardiovascular and respiratory 
impairment or in case of extensive adherences.

Moreover, significant physiological changes 
may occur in the elderly with additional concomi-
tant illness such as diabetes, hypertension, isch-
emic heart disease, and chronic pulmonary disease 
during LA, especially during long operations. The 
pneumoperitoneum carries particular risk via car-
bon dioxide insufflation in elderly patients with 
reduced cardiopulmonary reserve, causing dia-
phragmatic splinting, reducing venous return and 
cardiac output, and predisposing the patient to 
myocardial infarction and basal atelectasis [35].

11.1.7  Nonoperative Treatment

Different randomized controlled trials and subse-
quent meta-analyses have suggested that NOM for 
AA is a safe and efficient alternative to the long-
standing practice of immediately proceeding with 
an appendectomy on diagnosis, with respect to 
clinical outcomes such as symptoms relief, devel-
opment of peritonitis, and return to work [36–39].

The safety and efficacy of antibiotics alone as 
primary treatment strategy in elderly patients with 
uncomplicated AA have not been fully assessed. 
A low-quality retrospective cohort study pub-
lished in 2014 by Park et al. showed that patients 
aged >80  years with imaging- confirmed (CT 
90.1%) AA and an appendiceal diameter ≤1 cm 
might benefit from NOM with antibiotics. In this 
study, only one patient of 26 years treated conser-
vatively (4.8%) experienced an index admission 
antibiotic treatment failure, while, at the median 
follow-up period of 17 months, 5 patients (20%) 
experienced recurrence [40]. These data are 
equivalent to those reported by Podda et al., pub-
lished in the Annals of Surgery in 2019, showing 
that NOM with antibiotics in the general popula-
tion may fail during the primary hospitalization 
in about 8% of cases, and an additional 20% of 
patients might need a second hospitalization for 
recurrent AA [38].

However, due to the lack of high-quality evi-
dence to date, it is unclear if NOM with antibi-

otics can be suggested as primary treatment to 
elderly patients with uncomplicated AA.  The 
doubts in this sense may be associated with age- 
related risks and the difficulty in predicting the 
clinical course of AA in such patients.

A missing component in the evaluation of the 
safety profile of NOM has been the investigation 
and discussion of the possibility of missed malig-
nancy, with particular regard to elderly patients. 
Generally, patients ≥40  years should undergo 
imaging investigation with CT scan in order to 
confirm the clinical suspicion of AA, especially 
when they are deemed to be candidates for NOM 
with antibiotics. In elderly patients, due to the 
rising rate of appendiceal neoplasms found at 
pathological examination following appendec-
tomy for complicated AA, differential diagnosis 
between complicated and uncomplicated AA on 
CT scan is mandatory.

11.1.7.1  The Risk of Missing 
Appendiceal Tumors

Alarming rates of appendiceal neoplasms have 
been reported in patients presenting with appen-
diceal inflammatory masses varying from 10 to 
29% [13].

Pathologically, obstruction of the appendiceal 
lumen is the usual cause of AA.  In the elderly, 
this condition may also be due to a neoplasm, and 
AA can be its first manifestation.

Approximately 1% of patients in the general 
population who underwent appendectomy for 
possible AA was diagnosed with malignancy on 
pathology in the study by Lu et al. [41].

The distinction between complicated AA 
with abscess and uncomplicated AA is crucial. 
Several studies showed that the rates of appen-
diceal malignancies are much higher in compli-
cated compared to uncomplicated cases. Teixeira 
et al. examined the rate of neoplasm in patients 
who presented with an appendiceal abscess or 
phlegmon and found the rate to vary between 
10 and 29% [42]. Similarly, Furman et al. found 
that 29.4% of patients who underwent interval 
appendectomy for complicated AA had tumors 
discovered at the time of surgery [43]. These 
studies also found that the incidence of neoplasm 
found on interval appendectomy was higher for 
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older patients, and such careful consideration of 
interval appendectomy has been suggested for 
patients over the age of 40.

Conversely, the incidence of colonic tumors in 
patients >40 years of age presenting with features 
of AA varies between 0.55 and 1.76% [44, 45]. 
This showed that colonic tumors present rarely 
with features of AA.

When counseling ≥40-year-old patients 
regarding operative vs NOM options for treat-
ment of AA, the rising risk of a delayed or missed 
cancer diagnosis with increasing age must be 
discussed. A US retrospective cohort study on 
NSQIP appendectomy-targeted dataset from 
2016 to 2017 enrolling a total of 21,069 patients 
with imaging-confirmed or imaging indetermi-
nate AA who underwent appendectomy showed 
that increasing age had an increasing relationship 
with the odds of pathologic cancer diagnosis after 
appendectomy (age 50–59 OR 2.08; age 60–69 
OR 2.89; age 70–79 OR 3.85; age ≥80 OR 5.32). 
The study also demonstrated that the preopera-
tive imaging finding of indeterminate for AA 
was associated with significantly increased risk 
of finding appendiceal cancer on pathology [41].

11.1.7.2  Interval Appendectomy
The need for interval appendectomy after success-
ful NOM for uncomplicated AA has been debated 
because the recurrence rate is very low. In case of 
complicated AA with abscess formation, the need 
for interval appendectomy after initial success-
ful NOM has also been questioned, as the risk of 
recurrent AA is quite low between 5 and 20% [21].

The 2020 updated WSES Jerusalem 
Guidelines on AA recommended against rou-
tine interval appendectomy after NOM for 
complicated appendicitis only in young adults 
(<40  years old) and children, stating also that 
if the significant rate of neoplasms after periap-
pendicular abscess will be validated by future 
studies, it would argue for routine interval appen-
dectomy in this setting. Anyway, in adult patients 
≥40 years with complicated AA treated nonoper-
atively, both colonic screening with colonoscopy 
and interval full-dose contrast-enhanced CT scan 
are recommended [13].

In the setting of increased gain for NOM 
of AA, the concern for missing early, resect-
able malignancies has increased. In the study 
performed by Mällinen et  al. examining the 
outcomes of NOM of AA with associated periap-
pendiceal abscess, the authors found a 20% neo-
plasm rate in enrolled patients [46]. So, although 
multi-institutional, high-quality studies to deter-
mine the indication to interval appendectomy in 
elderly patients are warranted, interval appen-
dectomy and pathological examination of the 
appendix might be required in elderly patients to 
determine the underlying cause of appendiceal 
abscess.

Five Things You Should Know About 
Appendectomy in the Elderly and Frail 
Patient
• Acute appendicitis currently accounts for 15% 

of all emergency room visits for acute abdom-
inal pain in patients over 60 years of age, and 
the incidence of elderly patients diagnosed 
with complicated forms of appendicitis varies 
between 40 and 70%.

• Geriatric patients admitted to the emergency 
department with acute abdominal pain require 
aggressive workups. CT scan is strongly rec-
ommended in all elderly patients with an 
Alvarado score ≥5 to confirm or exclude the 
diagnosis of acute appendicitis.

• Laparoscopic appendectomy in older patients 
demonstrated to be a protective factor against 
the development of postoperative complica-
tions, with all the benefits deriving in terms of 
reduction of pulmonary infections, deep vein 
thrombosis, pulmonary embolism, and physi-
cal and mental deconditioning related to pro-
longed hospitalization.

• When counseling elderly patients regard-
ing operative vs NOM options for treatment 
of acute appendicitis, the rising risk of a 
delayed or missed cancer diagnosis must be 
discussed.

• Interval appendectomy and pathological 
examination of the appendix might be required 
in elderly patients to determine the underlying 
cause of appendiceal abscess.
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Non-specific Abdominal Pain
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12.1  Definition and Epidemiology

Population ageing is a long-term trend that began 
several decades ago. Considering the age above 
65  years as the critical indicator, in Italy, as 
well as in the USA, an increase from the current 
18.2% to about 30% of population above 65 by 
2050 [1, 2] has been estimated.

This trend results in a transformation of the 
age structure of the population and reflects an 
increasing demand of care needs [3]. The elder-
ly’s vulnerability is due to reduced or poor physi-
ological reserve, and to the inability to respond 
to stressors such as acute diseases or invasive 
procedures like surgery as a direct consequence. 
This concept is defined with the term “frailty”. It 
should be considered separately from ageing and 
comorbidity, even if frail patients are often aged 
and affected by multiple chronic diseases.

Frailty has been demonstrated to be an inde-
pendent risk factor for poor outcomes: major 
complications, prolonged hospital stay and read-
mission. Furthermore, increased mortality rate 
in short- and long-term follow-up periods, and 
compromised return to functional status after 
surgery have been reported in elderly patients.

To date, there is no agreement on which 
score or scale should be used to measure frailty. 
Nevertheless, it is important to routinely assess 
frailty, especially in the emergency department.

Acute non-specific abdominal pain (NSAP) 
is defined as an abdominal pain lasting 7  days 
maximum, supported by unknown causes [4]. 
The non-specific pattern of symptoms related to 
wide conditions, ranging from self-limiting dis-
eases to gastrointestinal (GI) malignancies, leads 
to uncertain diagnosis, increasing risk of error 
and negative surgical exploration [4].

NSAP is not only a common cause of admis-
sion to the emergency department, but it is actu-
ally increasing in incidence. According to the 
population ageing all over the globe, the burden 
of elderly patients with NSAP referring to the 
emergency departments has increased from 19 to 
32% during the last 30 years [5].

Contrary to the younger population, in which 
there is gender discrepancy in epidemiology and 
aetiology among abdominal pain and NSAP, in 
elderly patients there are no differences based on 
gender, although a higher mortality rate among 
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male patients within 3 months from the hospital 
admission has been reported [6].

In a global assessment of mortality in emer-
gency surgical conditions [7], bowel obstruction, 
biliary disease, mesenteric ischaemia and appen-
dicitis were the main abdominal causes of death. 
NSAP in elderly and frail patients can often hide 
these potential life-threatening pathologies.

The distribution of the diagnoses causing 
abdominal pain is different in elderly patients 
than in the general population. In particular, 
acute biliary disease (40% of missed NSAP) and 
bowel obstruction are more common in elderly 
than in younger patients [8] (Table 12.1).

The most common diagnoses for men with 
NSAP include biliary disease, urinary retention 
and constipation. For women, instead, biliary 
disease, urinary tract infection (UTI) and small 
bowel obstruction are more commonly diagnosed 
in elderly patients with NSAP.

With increasing age, important physiologi-
cal changes occur: fever response to infection 
or inflammatory disease is less evident, and pain 
perception sensitiveness, as well as bowel and 
bladder continence, are less effective (nearly 
45% of geriatric patients report taking five or 
more drugs which can mask symptoms and 
signs) [11].

The evaluation of abdominal pain in elderly 
patients must include the patient’s history, clini-
cal examination, laboratory tests, diagnostic 
imaging (US and especially CT) and a reliable 
classification of frailty.

Historically, laparoscopy has always played 
an important role both in the diagnosis and 
therapy of abdominal diseases, in particular for 

elderly patients, thanks to its mini-invasiveness. 
Nowadays, few data are reported in the literature 
on diagnostic laparoscopy in case of NSAP with 
regard to the adult population.

12.2  Baseline Investigations

The process of obtaining a correct diagnosis 
begins when collecting the patient’s clinical his-
tory. However, obtaining a detailed history could 
be challenging in elderly patients. Indeed, these 
patients are more like to have cognitive, func-
tional and sensory impairments that limit their 
ability to communicate. Routine evaluation of 
cognitive and functional status may be time- 
consuming but, on the other hand, it helps to clas-
sify older patients properly.

It is important to distinguish para- physiological 
conditions, such as dementia, from acute confu-
sional status such as delirium. Including care-
giver and families in the diagnostic pathway may 
help to recall long and complex clinical history, 
multiple hospitalization and multidrug therapy.
Laboratory tests may be useful for: a complete 
blood count to investigate leucocytosis, measure-
ment of serum electrolytes, blood urea, amylase 
and bilirubin and inflammation markers.

12.3  Imaging

Diagnostic workup of patients presenting to 
the emergency department with acute abdomi-
nal pain usually includes sequential diagnostic 
imaging, such as abdominal ultrasound (US) and 
abdominal X-ray. Given the limited sensitivity 
of X-ray and US, abdominal computed tomogra-
phy (CT) (Fig. 12.1) is often performed. CT has 
shown to provide a higher diagnostic accuracy 
than US (89% vs. 70%, p  <  0.001) in patients 
with acute abdominal pain [12].

Sparing time is the main issue in older patients, 
as patients with abdominal pain have a twofold 
higher surgery rate [13] and a six- to eightfold 
higher mortality rate compared to younger adults 
[14]. Moreover, surgery delay has been under-
lined as a crucial morbidity and mortality fac-

Table 12.1 The distribution of diagnoses causing 
abdominal pain was different in elderly patients than in 
the general population

Elderly Adult
NSAP 19–32% 30–40%
Cholecystitis 32% 3–10%
Appendicitis 15% –
Diverticulitis 50–66% 2–10%
Small bowel obstruction – 20%
Urinary (ex. UTI) 35% 10%

−: not reported; [5, 8–10]
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tor in this population [15]. This is the reason 
why many authors have extended indication to 
CT scan in elderly patients, in order to shorten 
the time lag from the emergency department’s 
assessment to surgery.

Abuse of the CT scan could cause exposure to 
radiation-induced cancer and kidney injury due 
to iodinated contrast medium. However, the for-
mer is a virtual problem for the older population 
because of the short expected lifespan. Contrary, 
the latter is a major concern, as it represents an 
independent risk factor for nephropathy [16].

Millet et al. [17] compared the current prac-
tice to systematic unenhanced CT scan in 
>75-year-old patients admitted to the emergency 
department with non-traumatic abdominal pain. 
Systematic unenhanced CT scan significantly 
improved the diagnostic accuracy (from 76.8 to 
85%) and the decision-making process (from 
88.5 to 95.8%) compared to current practice.

Unenhanced CT leads to a diagnosis of acute 
unsuspected causes of abdominal pain in 30% of 
patients, and to a change in the planned manage-
ment in 37% of cases. Moreover, unenhanced CT 
leads to a reduction in the hospital admission rate.

Agarwal et al. [18] argued that enhanced CT 
adds additional information only in 5.3% of cases 
and prompts changes in the management strat-
egy in 1.9% of cases, compared to unenhanced 
CT.  Intravenous contrast administration allows 
a better discrimination only in focal diseases of 

solid organs and for vascular evaluation, as well 
as in the delineation of infectious, inflammatory 
and neoplastic conditions.

On the other hand, costs have to be paid in 
terms of slow emergency department throughput 
and time consumption. More important, the risk 
of allergic reactions following intravenous (IV) 
iodine contrast administration is 0.2–0.6% of 
cases, and the incidence of associated nephropa-
thy is 2–7% (ACR Manual on Contrast Media). 
In addition, drinking a large amount of contrast, 
in case of oral administration, may be difficult 
for patients with severe pain or those with nausea 
and vomiting, increasing the risk for aspiration in 
these patients [12].

Salameh et al. concluded that contrast medium 
is not necessary, as unenhanced CT enables the 
radiologist and the clinician to accurately diag-
nose an acute abdominal process, especially in 
the elderly.

Furthermore, if the unenhanced CT should be 
considered inconclusive by the radiologist, con-
trast can be administered secondarily, in selected 
cases.

In conclusion, even though there are situa-
tions in which plain X-ray alone still represents 
an absolute indication to surgical exploration (ex. 
pneumoperitoneum), unenhanced CT scan may 
be the gold standard, particularly if performed 
early within the first hour from presentation [19].

Fig. 12.1 Miss CC, 95-year-old, admitted to ED refer-
ring constipation and abdominal pain in right iliac fossa. 
No surgical history, multidrug therapy at home. At admis-
sion leucocytosis, diverticular disease was suspected by 
US, CT inconclusive. After 9  days of wait and see, the 

pain was resolved, but alvus still occluded. Diagnostic 
laparoscopy demonstrated internal hernia, in the right 
paracolic gutter. Adhesiolysis and defect repair were com-
pleted after mini-laparotomy. Discharged on postopera-
tive day 9
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12.4  Frailty Score

Frailty is a better predictor of mortality and mor-
bidity than age alone [20, 21], and a reliable 
independent risk factor for adverse postoperative 
outcomes [22].

In association with ageing, frailty has proven 
to be an accurate predictor of perioperative mor-
bidity and mortality. Up to date, there is a lack 
of consensus and no standardized and validated 
methods for assessment of frailty in the peri-
operative scenarios [23]. In the literature, more 
than 20 different tools have been reported to 
measure frailty [24]. Age  >  75, polypharmacy, 
multi- morbidity, cognitive impairment and his-
tory of fall are the most significant predictors of 
frailty [21].

Frailty is a major contributing factor to out-
comes in the older emergency surgical patient 
and it can help to classify patients, improve the 
whole diagnostic process, determine the proper 
management and enhance patient’s care. Thus, a 
simple and reliable tool is needed to implement 
the decision-making process. Nowadays, Fried’s 
frailty phenotype assessment tool [25] seems to 
be the most reliable and fastest method for pre-
operative assessment of frailty in the emergency 
department, as recommended by the American 
College of Surgeons and the American Geriatrics 
Society [26].

12.5  Management: Early 
Laparoscopy Versus 
Wait-and-See

The complexity of making a proper diagno-
sis in older patients stands by multiple factors, 
above all comorbidities, which can alter physical 
conditions and laboratory parameters, or para- 
physiological changes in immune system.

Delirium, malaise and dizziness are not 
uncommon presentations of acute abdomen in 
elderly patients. Moreover, unspecific symptoms 
can last for days before admission because of 
cognitive issues, altered pain perception, high sto-
icism and transportation barriers. The importance 
of a rapid and correct diagnosis of an abdominal 

disease is crucial, although challenging, as it is 
associated with early treatment.

Early diagnosis and treatment of acute abdom-
inal pain in the frail and comorbid elderly are the 
key elements for a clinical course characterized 
by minor complications and with a higher chance 
of rapid recovery [27].

As NSAP is an exclusion diagnosis based 
on clinical judgement, supplemented by first- 
and second-level investigations, it could be rea-
sonable to observe patients over time, during 
which abdominal symptoms may become more 
specific or, in some cases, resolve spontane-
ously. Emergency abdominal surgery is usually 
reported in around 15–20% of cases and increas-
ing with every decade of age beyond 50s, reach-
ing 40–50% above 80s. As the prognosis may be 
unpredictable, ethical issue may be taken into 
account. It is important to set achievable goals 
with both patients and their families, avoiding 
unnecessary treatments that do not change life 
expectancy [7].

Morino et  al. [28] reported that 49% of 
patients undergoing wait-and-see management 
avoided surgical procedures under general anaes-
thesia [29].

Among elderly patients discharged with 
NSAP, a definitive diagnosis is not achieved in 
14.8% of cases at 2  weeks of follow-up [13]. 
Almost 28% of these patients describe their pain 
to remain the same, whereas 3.7% claim to be 
worse [30].

Literature is not univocal regarding readmis-
sion rates. At 3-month follow-up, 16% patients 
are readmitted to hospital [31], while 25% at 
5  years still suffer from intermitting pain [32]. 
From the second admission, patients have a rela-
tively high risk of being diagnosed with a somatic 
condition [31]. Early laparoscopy does not lead 
to a significant reduction in symptoms’ recur-
rence at long-term follow-up [33].

As frailty is understood as poor recovery of 
homeostasis following stress, any surgical proce-
dure could increase adverse outcomes. Changing 
in metabolism determines loss of the ability to 
regenerate, healing intestinal anastomosis or sur-
gical wounds. Several risk factors were analysed 
by Duron et  al. in their multicentric study on 

R. Brachet-Contul et al.



125

patients >65 years undergoing upper GI surgery: 
age above 85, emergency surgery and ASA class 
IV were three of the six items which contributed 
to increase the mortality risk [34]. Thus, when 
opting to operate on elderly patients, a minimally 
invasive operation could improve functioning 
and reduce pain and discomfort [35].

Laparoscopy is universally accepted to be less 
invasive and traumatic, and can allow at the same 
time both early diagnosis and definitive treatment. 
Diagnostic laparoscopy improves the diagnostic 
rate over 90% [33], allowing the inspection of the 
whole peritoneal cavity. The benefits of laparos-
copy are relevant in elderly patients compared 
to adult ones, even if in poor conditions. The 
benefits are time related. Delayed approaches 
following wait-and-see strategies or concerns of 
being too aggressive can result in complications 
related to the disease or the further deterioration 
of general clinical conditions. Till the worst-case 
scenarios in which mini-invasive surgery is no 
longer useful or even contraindicated [36], mor-
tality and morbidity increase and the prolonged 
hospital stay result in detrimental effects on func-
tions [28].

Morino et  al. agreed with Agresta on the 
importance to define the correct timing for lapa-
roscopy. According to Morino, early laparoscopy 
should be performed within 12 h from admission 
to the emergency department [28]. Other authors 
argue that laparoscopy has the maximum advan-
tage within 24–48 h.

Laparoscopic surgery is increasingly being 
considered in the emergency setting for cholecys-
tectomy, appendectomy and perforated duodenal 
ulcers [37]. Despite the recognized advantages, 
laparoscopy adoption is still low in case of 
bowel involvement. Less than 17% of emergency 
colorectal resections for any cause are currently 
performed laparoscopically, of which less than 
5% for cancer [38]. In addition, only 2.9% of 
small bowel resection are approached entirely 
laparoscopically [39].

The risk–benefit balance between open 
surgery and minimally invasive approaches 
should be considered on a case-by-case basis. 
Perioperative complications are a very strong 
predictor of poor outcomes in geriatric surgery 

[7]. When complications follow emergency 
laparotomy, the mortality rate is increased over 
threefold [7]. Nevertheless, conversion to open 
surgery does not have to be considered as a com-
plication, or associated to an adverse intraopera-
tive outcome, on the contrary it allows to choose 
the most appropriate surgical incision [36].

Laparoscopy in older patients guarantees bet-
ter outcomes compared to laparotomy, in terms 
of overall morbidity (22.1 versus 36.2%, respec-
tively). Conversion shows similar rates of com-
plications compared to open. Similar advantages 
are seen in terms of mortality (2.2 versus 11.2%, 
respectively). Conversely, conversion has shown 
a higher mortality rate compared to laparoscopy 
(11.1 versus 2.2%) [40]. Costa et al. reported that 
these trends increase with age [40].

In addition, laparoscopy guarantees reduc-
tion in costs. Due to different countries’ Health 
Systems’ organizations, it is hard to assess the 
exact cost of the various procedures, investiga-
tions or hospital stay per day. Nevertheless, early 
laparoscopy improves the diagnostic rate and can 
be resolutive, thus reducing hospital stay, medi-
cations and painkiller consumption. Moreover, 
earlier patient recovery and return to work related 
with a minimally invasive surgery can lead to 
reduced social cost [36].

In summary, advantages of early laparoscopy 
in elderly patients are mainly related to the com-
plete visualization of the peritoneal cavity, the 
immediate opportunity of treatment, the reduced 
hospital stay, its cost-effectiveness and the 
improved of quality life. Drawbacks are related 
to the insufficient visualization of the retroperito-
neum and the insufflation of carbon dioxide [41].

12.6  Conclusions

So far, a scarce amount of evidence has been pub-
lished about elderly frail patients and surgery. 
Despite the technological and technical develop-
ment and the increased quality and duration of 
life, mortality following emergency surgery in 
elderly patients is still high. A multidisciplinary 
approach involving surgeons, geriatricians, radiol-
ogists, anaesthetists and other relevant  specialties 
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is important to achieve treatment goals, optimize 
care and evaluate the response through the pathway 
of care. To determine the proper early treatment, 
more attention should be paid to patient’s selec-
tion. Frailty scores should be widely employed to 
identify a high-risk patient, especially in case of 
NSAP, although there is no agreement on which 
system or scale should be used to measure frailty 
in the emergency department. Even if laparoscopy 
has shown encouraging results in terms of diag-
nostic and therapeutic efficacy, it must be con-
sidered based on different local circumstances: 
well-trained laparoscopic surgeons must be pres-
ent, and modern laparoscopes have to be available 
to allow a realistic view. Moreover, as usually 
emergency surgery happens during the night shift, 
surgeon’s tiredness and reduced hospital services 
should be taken into account.

Five Things You Should Know About NSAP 
in the Elderly Patient
• NSAP is a frequent cause of admission to the 

emergency department, and it is growing, 
especially among elderly subjects.

• Unenhanced CT improves accuracy and man-
agement decision. Its indication should be 
extended to the emergency department for 
elderly patient to detect gastrointestinal and 
genito-urinary diseases. Contrast medium can 
be administered secondarily in selected cases.

• A standardized and validated method to assess 
frailty may help to classify patients, improve 
the whole diagnostic process and determine 
proper management.

• Early laparoscopy maintains both a diagnostic 
and a therapeutic role, reduces hospital stay, 
improves morbidity and mortality, is cost- 
effective and improves the quality of life. Risk 
and benefits have to be calculated on a case- 
by- case basis.

• A multidisciplinary approach involving sur-
geons, geriatricians, radiologists and anaes-
thetists is important to achieve treatment 
goals, optimize care and evaluate the results 
through the pathway of care.
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13.1  Introduction

Peptic ulcer is a very common disease with a 
prevalence of 5–10% in the general population 
and an incidence of 0.1–0.3% per year [1, 2]. 
Complications of peptic ulcer include bleeding, 
perforation and obstruction. Perforation of pep-
tic ulcer (PPU) is second in terms of frequency 
among the aforementioned complications, 
occurring in approximately 2–10% of patients 
hospitalized for peptic ulcer disease [3], and 
represents the most widespread surgical emer-
gency worldwide, with a mortality of about 40% 
(almost five times greater than bleeding) [2, 4]. 

The incidence and mortality of these compli-
cations have  decreased over the past 30  years 
thanks to the improvement of the patient’s pre-
operative management, diagnostic techniques 
and surgical techniques. Today, these compli-
cations occur in about 10–20% of patients with 
peptic ulcer [2, 5, 6].

There are several different risk factors related 
to gastroduodenal peptic ulcer perforation [4]:

• NSAIDs, inhibitors of synthesis of prosta-
glandins, lead to increased production of gas-
tric acids and reduced mucus secretion.

• Smoking inhibits secretion of bicarbonate and 
stimulates secretion of acid.

• Helicobacter Pylori: most common in low- 
income and middle-income countries

• Marginal ulcer after bariatric surgery: due to 
ischaemia of the anastomosis

• Drugs: due to vasoconstriction followed by 
ischaemia

• Zollinger-Ellison syndrome
• Steroids affects inflammatory cascade, includ-

ing prostaglandin synthesis, and can blunt 
signs of peritonitis.

• Alcohol
• Chemotherapy with bevacizumab

In the elderly patients, we can identify  a 
prevalence of perforated gastric ulcers due to the 
chronic use of steroids and NSAIDs, compared 
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to the typical duodenal form of the younger sub-
ject attributable to H. pylori infection. At the same 
time in the elderly patients, there is a greater cor-
relation of perforation in the morning hours, prob-
ably linked to the circadian cycle of acid secretion 
in the stomach [7, 8]. About prevalent localization, 
prepyloric gastric ulcers are the most common, 
followed by those of the duodenal bulb [9]. The 
elective treatment involves surgical repair (simple 
suture repair) of the ulcer, but alternatives to tra-
ditional treatment are also possible. Laparoscopic 
repair is still relatively uncommon for perforated 
gastroduodenal ulcer: according to the multicentre 
Italian study ‘FRAIESEL’, only 20% of patients 
with PPU were treated laparoscopically [10].

Factors related to comorbidity, shock on 
admission, delayed surgery and post-operative 
infections have been associated with increased 
mortality and morbidity rates of up to 40% and 
50%, respectively, for perforated peptic ulcer in 
the elderly [11].

13.2  Clinical Presentation 
and Diagnostic Procedures

PPU presents with sudden epigastric pain, 
which rapidly radiates to the whole abdomen. 
Characteristically, this symptom is usually referred 
to as stabbing, ‘like a stab’. Usually, the patient 
lies still as even a deep breath aggravates the 
pain. Furthermore, some patients could show up 
in a  shock status, with increasing heart rate and 
decreasing blood pressure and diuresis.

The classic presentation triad is abdomi-
nal pain, tachycardia and abdominal stiffness, 
although up to one-third of patients may not show 
typical signs of peritonism, particularly patients 
with covered perforation [4, 12]. On physical 
examination, a distended abdomen, tenderness 
on palpation, abdominal defence and positive 
Blumberg’s sign can be found.

Laboratory markers are not diagnostic in the 
case of perforation but are useful in the differential 
diagnosis and for evaluating inflammation indexes. 
Indeed, laboratory tests show leucocytosis, increase 
of serum amylase and a finding of metabolic acido-
sis on blood gas analysis (decrease in pH, increase 

in lactates, decrease in bicarbonates and excess of 
bases). At the same time, a prompt blood culture is 
recommended before performing broad spectrum 
antibiotic prophylaxis.

Generally, PPU affects individuals with a 
story of peptic ulcer or gastro-oesophageal reflux 
disease, comprehending dyspepsia and epigastric 
pain with variable association with meals.

In elderly and frail patients, this disease may 
present with an unspecific or concealed behav-
iour, particularly in case of small perforations. 
Moreover, this subset of patients often carries 
comorbidities, capable of hiding classical clini-
cal symptoms and signs (obesity, chronic therapy 
with steroids, diabetes mellitus, neurocognitive 
impairment, immune-suppression etc.), at least 
in the initial presentation [4, 12].

Some rare cases may present with the so- called 
‘Valentino syndrome’, related to gastric fluid 
tracking down the retroperitoneum leading to 
chemical peritonitis in the right lower quadrant of 
the abdomen, which may be mistaken for appen-
dicitis. Valentino syndrome should be suspected 
in patients who did not receive preoperative CT 
and with negative findings in laparotomy of right 
lower quadrant, revealing normal appendix [13].

It is indicated to delay imaging techniques in 
case the patient presents in critical conditions, 
such as septic status or haemodynamic instability 
(i.e. shock).

The final diagnosis can be assessed in case of 
X-ray or CT scan finding of free air below the 
diaphragm or inside the peritoneum (Fig. 13.1). 
Standing X-ray of thorax and abdomen should 
be preferred, though most of the patients might 
be unable to maintain the orthostatic position 
(e.g. peritonitis or any inability to keep the 
standing position), obligating to obtain a pic-
ture in lateral decubitus. However, in case this 
happens, the sensibility drops to 75%, leading 
to possible false-negative results because of the 
impossibility to detect the pneumoperitoneum. 
It is also possible to resort to US imaging, but its 
use is limited by two main factors: it is a highly 
 operator dependent diagnostic method and 
generally patients are not adequately prepared 
in the emergency setting. Instead, computer-
ized tomography (CT) scan of the abdomen is 
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the gold standard method for diagnosis, with 
the 98% of sensitivity, being also useful for 
differential diagnosis of the abdominal clini-
cal picture (Fig. 13.2). It is important to notice 
that the lack of free air in the imaging does not 
exclude the diagnosis of PPU, since up to 12% 
of patients affected by this condition do not 
show any particular finding at the CT scan; in 
case of strong suspect remaining, the execution 
of a triple contrast CT scan, with the adminis-
tration of oral-water soluble contrast through 
nasal-gastric tube can implement the diagnostic 
sensitivity and specificity [4].

13.3  Management of the Patient

Among the main causes of death for patients with 
PPU there is sepsis, responsible for 40–50% of 
deaths [16]. For this reason, prevention, early 
detection and treatment of sepsis in these patients 
are fundamental, in order to reduce mortality and 
morbidity as much as possible. This objective can 
be achieved by systematically monitoring patients 
and treating them according to the guidelines of the 
Surviving Sepsis Campaign, in particular with fluid 
resuscitation, microbiological  cultures, empirical 
broad-spectrum antibiotics and source control [17]. 
In addition to antibiotic therapy, based on IV antibi-
otics effective against intestinal flora (i.e. cefotetan 
or amikacin combined with clindamycin), in elderly, 
frail, immunocompromised patients with polyco-
morbidity and long stay in ICU, it is recommended 
to associate empirical therapy with antifungals 
(mainly azoles and echinocandins) [2]. The peri-
operative management based on these principles, if 
realized with multidisciplinary collaboration, allows 
a statistically significant reduction in mortality, also 
confirmed by a non-randomized clinical trial [18].

Older age, comorbidity and use of NSAIDs or 
steroids are conditions associated with mortality; 
shock upon admission, preoperative metabolic 
acidosis, tachycardia, acute renal failure, low 
serum albumin level, high ASA score and preop-
erative delay >24 h are also associated with poor 
prognosis [16].

Non-operative management (NOM) is  an 
alternative, based on the potential advantage of 
avoiding surgery and its consequences, such as 
morbidity related to wound complications, post- 
operative adhesions, etc. It is based on the assump-
tion that small perforations could seal thanks to 
omental adhesions, which would allow the heal-
ing without the need for surgery. This approach 
should be reserved for carefully selected cases, 
where the perforation is sealed, and this  condition 
is confirmed with a water-soluble contrast study 
[2]. The measures taken include:

• Interruption of any type of feeding/oral admin-
istration (nil per OS, NPO)

• Positioning of nasogastric tube for 
decompression

Fig. 13.1 Intraperitoneal gas under the diaphragm [14]

Fig. 13.2 CT scan with intraperitoneal air collection [15]

13 Perforated Gastroduodenal Ulcer



132

• Fluid resuscitation
• Proton pump inhibitor and antisecretive 

therapy
• Intravenous administration of broad-spectrum 

antibiotics
• Endoscopic follow-up after 4–6 weeks [19]

Particular attention must be given to elderly 
patients, who, despite being those who would 
benefit most from a NOM, show a higher rate of 
failure of such management [20]. Therefore, it is 
necessary to consider the potential risk associated 
with the delay of surgical treatment following the 
adoption of this approach in the early stages.

It is important to remember that among the 
parameters mainly associated with mortality, 
there is the delay in surgery [19]. In fact, the sur-
gical treatment is recommended as soon as pos-
sible, regardless of the time of day, since il was 
highligted an increase in mortality of up to 6% 
for each hour of delay, after the first 24 h [21–23].

Another possibility for patients with PPU is 
endoscopic treatment. Many techniques have 
been tested: use of endoscopic clips, subject 
to failure in case of the presence of fibrous tis-
sue and subsequent loss of compliance of the 
wall [24, 25]; laparoscopic-endoscopic hybrid 
approach [26–28]; snaring of the omentum with 
pulling to close the perforation. However, most 
of these methods have not been standardized yet 
and their use, not being routine, has not been 
clinically validated on large patient cohorts.

In conclusion, the endoscopic option can-
not be considered as a routine treatment, at least 
according to recent evidence [2].

Another clarification can be made about the sur-
gical management of the perforation depending on 
the size. In fact, in case of perforation <2 cm, mul-
tiple retrospective studies highlighted that the gold 
standard is the direct suture of the perforation with-
out omental patch, since the two procedures result in 
the same incidence of leakage and the same surgical 
outcome, at the expense of longer operative time for 
the omental patch technique [29]. Instead, in case 
of perforation >2 cm, the choice of the surgical pro-
cedure is led by the localization of the perforation 
itself. In case of gastric ulcer >2 cm, the malignant 
origin of the lesion must always be suspected, given 

that about 10–16% of large gastric perforations are 
caused by cancers [30]. In this case, it is recom-
mended to perform gastric resection followed by 
reconstruction. On the other hand, surgical resection 
of perforated ulcers involving the ampullary region 
(e.g. Whipple procedure) is not recommended in 
patients with peritonitis, due to the high risk of post-
operative complications. In fact, about 12% of this 
kind of ulcers treated with closure using omental 
patch result in leakage complications. In these cases, 
damage control surgery should be preferred [31, 32]: 
this type of surgery is indicated in patients showing 
severe conditions, such as septic shock, organ dys-
function, hypotension, coagulopathy or contami-
nation of the abdominal cavity. Recommendations 
indicate not to perform the anastomosis in case of 
hypotension and haemodynamic instability, suggest-
ing the placement of a temporary abdominal closure 
device and appropriately resuscitating the patient in 
the ICU. After that, the surgeon is allowed to return 
to the OR for re-exploration, restoration of conti-
nuity and closure of the abdominal wall once the 
patient is haemodynamically stable [33].

The elective treatment, in most cases, remains 
surgery [2]. Surgery is indicated in (Fig. 13.3):

According to a recent meta-analysis [34], 
there are no statistically significant differences 
in the majority of clinical outcomes between 
groups operated by Laparoscopic or Open tech-
nique for PPU. Furthermore, a lower incidence of 
post-operative pain and wound infections can be 
detected in the laparoscopic group. The substan-
tial equivalence of the two methods highlighted 
in this study is important because it allows lapa-
roscopy to be considered as a valid first choice, 

In patients with perforated peptic ulcer with
significant pneumoperitoneum or extraluminal
contrast extravasation or signs of peritonitis, we
recommend operative treatment (Strong
recommendation based on low-quality evidences, 1C)

We recommend performing surgery as soon as
possible, especially in patients with delayed
presentation and patients older than 70 years old
(strong recommendation based on moderate-quality
evidences, 1B)

Fig. 13.3 Text copied from WSES Guidelines [2]
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guaranteeing to the patients the advantages pro-
vided by this technique, in particular a reduction 
of post-operative functional recovery time and 
greater comfort for the patient.

In fact, according to this evidence, although 
the risk of bias in the assumptions made is not 
negligible, the laparoscopic approach seems to be 
a good or even better choice in haemodynami-
cally stable patients, if the care setting and the 
skills of the surgical team allow it [2]. On the 
other hand, the risks associated with hypercapnia 
and pneumoperitoneum in patients with severe 
cardiopulmonary comorbidities or haemody-
namic instability are too high [35], forcing in 
those cases to perform the open procedure.

13.4  Selection of Patients 
for Surgery

Abdominal emergency surgery is currently a 
highly debated problem in the elderly patient due 
to the progressive ageing of the world popula-
tion. Estimates predict an increase in the over 65 
population to a total of 1.5 billion in 2050. This 
phenomenon is very relevant for the resource 
management, given that currently 33% of this 
population is hospitalized and about 41% of 
healthcare-related costs are dedicated to it [10, 
36, 37]. It is estimated that 21% of the population 
over 65 will require surgery and the most com-
monly involved clinical pictures are cholecysti-
tis, incarcerated hernia, intestinal obstruction and 
gastroduodenal perforation [38–40].

The post-operative course is much more com-
plicated in the elder than in the young patient, 
and there is a notable difference between the 
management of diseases requiring elective 
surgery, in which the patient can be carefully 
prepared with a correct management of comor-
bidities, and the emergency setting. In fact, the 
mortality of patients over 70 years old undergo-
ing emergency surgery is 22%, with an increase 
to 44% in patients over 80. Therefore, studies 
were conducted in order to identify some param-
eters that can guide the choice of the most suit-
able care setting for these patients. One of the 
most recent studies regarding this topic is the 

FRAILESEL (Frailty and Emergency Surgery 
in the Elderly) [10] conducted and developed by 
ERASO (Elderly Risk Assessment And Surgical 
Outcome), ACOI (Italian Association of Hospital 
Surgeons), SIC (Italian Society of Surgery), 
SICUT (Italian Society of Emergency Surgery 
and Trauma), SICG (Italian Society of Geriatric 
Surgery), SICE (Italian Society of Endoscopic 
Surgery and new technologies), WSES (World 
Society of Emergency Surgery). This is a multi-
centre prospective cohort study that investigated 
the perioperative characteristics of patients over 
65 who underwent emergency abdominal surgery 
between January 2017 and December 2017. The 
aim of the study was to identify the main factors 
involved in complications and mortality within 
30  days, depending on the surgical pathologies 
investigated (mainly cholecystectomy, appen-
dectomy, intestinal obstruction and perforated 
ulcer). The study found that patients with high 
creatinine and blood glucose levels, low hae-
moglobin levels (usually associated with oral 
anticoagulant therapy), respiratory failure, SIRS 
and history of cancer have a higher rate of post- 
operative complications (approximately 42.5%). 
Post-operative mortality, on the other hand, was 
increased in patients with high creatinine, high 
blood glucose levels and low haemoglobin values 
(approximately 20.8%). Conversely, a history of 
myocardial infarction and heart failure were fac-
tors independently associated with post-operative 
mortality rate.

Moreover, it emerged that only 31.3% of 
patients were operated through emergency lapa-
roscopy. In fact, laparoscopy is associated with 
some risks due to CO2 insufflation for the induc-
tion of pneumoperitoneum (with an even greater 
impact on the patient in the elder), leading to a 
reduction in cardiopulmonary capacity due to 
elevation of the diaphragm, reduction of venous 
return and of the cardiac output, predisposing the 
patient to myocardial infarction and basal atelec-
tasis [41–43]. However, the literature indications 
suggest to choose the laparoscopic treatment, if 
possible, in stable patients with good cardiorespi-
ratory conditions, and to reserve the Open tech-
nique only to those cases in which laparoscopy 
cannot be performed (severe sepsis, extensive 
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adhesions etc.) given the high rate of complica-
tions and post-operative mortality [10].

Søreide et al. [4] highlighted some factors that 
can help identify patients with poor prognosis 
and increased risk of mortality, such as advanced 
age, comorbidities (acute or chronic kidney dis-
ease, COPD, diabetes, liver disease), delayed 
surgery after diagnosis, low serum albumin level 
and preoperative shock [4, 44–47]. A study by 
Patel et al. [47] confirms what emerges from the 
literature and also identifies scores that can be 
used to predict the risk of mortality in patients 
with PPU (ASA score, Boey score (Fig. 13.4) and 
PULP score (Fig. 13.5)). The evidence indicates 
that high PULP score and Boey score (Boey >1 

and PULP >7) are related to higher mortality in 
patients with PPU, while ASA score does not 
provide useful information in this disease, even 
if it is one of the easiest scores to evaluate and 
calculate as well as one of the most popular. The 
only aspect still debated is that these scores have 
not been validated yet; therefore, particular atten-
tion is recommended in case they are used, with 
a particular regard on the population under study.

13.5  Surgical Procedure

The laparoscopic surgical technique involves the 
same steps as the open technique: inspection, 
peritoneal washing, identification of the perfora-
tion, suturing of the same, possible omentopexy. 
The laparoscopic approach is preferred except 
in contraindicated cases. The patient is placed 
supine with legs open on the operating table and 
the first operator is in position between them. The 
monitor is positioned to the left of the patient. 
The first surgeon assistant holds the camera to 

Risk Factors

None of below

Pre-operative blood pressure <100mmHg

Delayed presentation >24h

Major comorbidity

Points

0

1

2

3

Fig. 13.4 Boey’s score [48]

Risk Factors Points

Age > 65 years

Serum creatinine > 1.47 mg/dl

Comorbid liver cirrhosis

Active comorbidity or AIDS

Concomitant use of steroids

Shock on admission

Time from perforation to admission >24h

ASA score 2

ASA score 3

ASA score 4

ASA score 5

Low risk of mortality (<25%)

High risk of mortality (>25%)

TOTAL PULP score

3

2

2

1

1

1

1

1

3

5

7

0-18

8-18

0-7

Fig. 13.5 PULP score [48]
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the right of the patient and the surgical nurse 
positions himself to the left of the patient. The 
supine position with closed legs, preferred by 
some surgeons, requires a continuous movement 
of the first operator, especially in the phases of 
peritoneal washing. In the case of a patient posi-
tioned with legs closed, most surgeons perform 
the essential steps of the operation by position-
ing themselves to the left of the patient. In all 
cases, the patients are positioned in reverse 
Trendelenburg by 15/20° [49].

The pneumoperitoneum can be created with 
a Verres needle or with other methods that are 
more confident to the first operator. The position 
of the trocars changes according to the operator’s 
habits. Most surgeons use the classic method 
with the optical trocar positioned on the mid-
line 2/3  cm above the navel, depending on the 
patient’s anthropometric characteristics and the 
position of the navel on the xipho-pubic line. A 
30° laparoscope is inserted through this trocar. 
Having explored the abdomen and confirmed 
the diagnostic hypothesis of gastric or duodenal 
perforation, the remaining trocars are positioned. 
One trocar, 12 mm size, that is used like operator 
trocar, is positioned in the right hemiclavicular 
line, a couple of centimetres above the trans-
verse umbilical line. Another one, 5  mm size, 
is positioned along the left hemiclavicular line 
at the same level of the previous one. If neces-
sary, an additional 5 mm trocar may be useful in 
the epigastric region to insert the liver retractor. 
However, this ‘classic’ position of the trocars 
remains the best for the correct triangulation 
between laparoscope and other surgical instru-
ments [50].

Once the site of the lesion has been identified, 
its diameter must be carefully evaluated, which 
must not exceed 2  cm [2]. In larger duodenal 
perforations, it will be necessary to change the 
programme and convert the procedure to open 
surgery. The surgical procedure is also contingent 
upon the position of the perforation. Perforations 
in the posterior wall of the stomach or along the 
lateral wall of the duodenal C require special 
skills. In these cases, if the surgeon does not have 
appropriate skills, it is advisable to convert the 
procedure because the protraction of operation 

increases the risk of post-operative complica-
tions. Typically, the conversion rate is reported 
between 8 and 29%. This variability mainly 
depends on the experience of the operators. The 
causes of conversion are to be referred to: skill of 
the surgeon, site and size of the lesion, character-
istics of the lesion edges, inability to identify the 
lesion itself and finally the severity of peritoneal 
contamination. High risk of conversion occurs 
in these cases: septic shock, perforation event 
occurring more than 24 h from the time of treat-
ment or suspicion of perforated carcinoma [51].

The suture of the lesion (raffia) should be per-
formed with detached suture using absorbable 
braided suture or monofilament suture, in double 
layer. The suture procedure depends on both the 
surgeon’s habits and the characteristics of the 
edges of the perforation depending on whether 
they are fibrous or brittle. The suture must be 
performed with an intracorporeal technique. If 
possible, an omentopexy is performed by plac-
ing an omentum patch over the raffia. In cases 
where the margins are pulled together easily and 
without tension, omentopexy can be avoided. At 
the end of the suture, a hydropneumatics test can 
be performed by blowing air. Some surgeons per-
form this test using methylene blue.

Once the raffia is completed, an abundant peri-
toneal wash is essential, using up to 5 L of saline 
solution, carefully tilting the patient in order to 
reach all the peritoneal recesses.

At the end, at least one drainage device is 
placed near the raffia. In the event of a recent 
event with little contamination, drainage device 
can be avoided after careful and abundant perito-
neal lavage [52, 53].

13.6  ERAS Programme

Enhanced Recovery after Surgery (ERAS) pro-
grammes are evidence-based protocols designed 
to standardize and optimize perioperative care, 
allowing to limit the consequences of surgical 
trauma on physiological processes and organ 
function (inflammation, alteration in metabo-
lism and endocrine system) following elective 
surgery [54].
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The most recent evidence confirms that the 
ERAS protocols allow a reduction in post- 
operative complications, hospitalization and read-
mission rates even in an emergency regime [55].

These consist of 22 elements, shown in 
Fig.  13.6; in emergency surgery, some of them 
appear more important (peri and post-operative 
intravenous fluid management, preoperative car-
bohydrate treatment, non-NGT usage, early oral 
feeding and use of NSAIDs) [57], but further 
studies are needed to assess their primary impor-
tance. In some cases, the emergency setting does 
not allow to pursue some items (e.g. laparoscopic 
surgery, avoiding resection site drain and general 
anaesthetic  ±  epidural anaesthesia) in the best 
way [58].

In addition, there are measures that it is obvi-
ously not possible to obtain, such as cessation of 
smoking and alcohol consumption, starting from 
4 weeks before surgery.

Elderly patients who undergo interventions 
in an emergency setting can also benefit from 
this approach [59]. In particular, measures can 
be taken to adapt these protocols to frail elderly 
patients affected by PPU: an RCT [60] confirms 
the feasibility and safety of this management, 
however, indicating the need to precisely stan-
dardize the procedures and confirm the evidence 
that emerges from that study.

Few Things You Should Know About 
Laparoscopy for Perforated Peptic Ulcer in 
the Elderly
• In elderly and frail patients, this disease may 

present with an unspecific or concealed behav-
iour, particularly in case of small perforations. 
Moreover, this subset of patients often carries 
comorbidities, capable of hiding classical 
clinical symptoms and signs, at least in the ini-
tial presentation.

PREOPERATIVE INTRAOPERATIVE POSTOPERATIVE

ERAS items

Preadmission counseling

Fluid and carbohydrate
loading

No prolonged fasting

No/selective bowel
preparation

Antibiotic prophylaxis

Thromboprophylaxis

No premedications

•

•

•

•

•

• •

•

•

•

•

•

•

•

•

•

•

•

•

••

•

Short-acting anesthetic
agents

Mid-thoracic epidural
anesthesia/analgesia

No drains

Avoidance of salt and
water overload

Maintenance of
normothermia (body

warmer/warm IV fluids)

Mid-thoracic epidural
anesthesia/analgesia

No nasogastric tubes

Prevention of nausea and
vomiting

Avoidance of salt and water
overload

Early removal of catheter

Early oral nutrition

Non-opioid oral
analgesia/NSAIDs

Early mobilization

Stimulation of gut motility

Aduit of compliance and
outcomes

Fig. 13.6 ERAS items [56]
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• Non-operative management could allow the 
healing without the need for surgery. Particular 
attention must be given to elderly patients, 
who, despite being those who would benefit 
most from a NOM, show a higher rate of fail-
ure. Therefore, it is necessary to consider the 
potential risk associated with the delay to sur-
gery following the adoption of this approach 
in the early stages.

• Laparoscopic approach seems to be a good or 
even better choice than open surgery in hae-
modynamically stable patients, if the care set-
ting and the skills of the surgical team allow it.

• Boey’s score and PULP score may be used to 
predict the risk of mortality in patients with 
PPU, but they have not been validated yet.

• Elderly patients who undergo interventions in 
an emergency setting can benefit from ERAS 
protocol application.
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14.1  Introduction

Gastric outlet obstruction (GOO) is a clinical 
syndrome secondary to an intrinsic or extrinsic 
mechanical obstruction of the distal one-third of 
the stomach and/or duodenum. GOO is caused 
by both benign and malignant diseases, but more 
commonly by advanced cancers of the upper seg-
ments of the digestive tracts [1].

The management of elderly patients with 
“malignant” GOO always implies a careful con-
sideration of multiple clinical aspects such as 
the etiological diagnosis, cancer prognosis, and 

metabolic changes induced by digestive obstruc-
tion. The latter are able to break the precarious 
balance of associated comorbidity and pre-exist-
ing frailty. The resolution of symptoms and the 
improvement of the quality of remaining life 
are often the only therapeutic objectives in these 
patients and an effective communication between 
surgeon, patient, and family members is a funda-
mental support for understanding and sharing the 
palliative care proposed [2].

The correction of pathophysiological and 
metabolic alterations induced by high intesti-
nal occlusion is the first fundamental step in the 
management of the elderly patient affected by 
GOO.  Multidisciplinary management with the 
collaboration of geriatricians in the perioperative 
period will help in the prevention and treatment 
of the main postoperative complications of the 
geriatric age [3].

The restoration of food transit can be achieved 
with a surgical gastrojejunostomy (GJS) or 
endoscopic procedure with the use of self-
expanding metal stent (SEMS). GJS appears to 
be associated with better results over time with 
the removal of symptoms for longer periods and 
should be reserved for patients with a better life 
expectancy [4].

Today, laparoscopic gastrojejunostomy (LGJS) 
is a feasible and safe alternative to open GJS. LGJS 
and technical variants, such as laparoscopic stom-
ach partitioning gastrojejunostomy (LSP-GJS), 
have confirmed the long-term benefits of surgical 
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palliation and aim to counteract the increased risk 
of unfavorable perioperative outcomes for patients 
undergoing palliative surgery for GOO [5–7].

14.2  Pathogenesis

GOO is a clinical syndrome which today is 
caused more commonly by malignant diseases in 
advanced stages of the upper digestive tract, and 
less frequently by benign diseases [1].

Peptic ulcer has historically been the pri-
mary cause of GOO. The introduction of antacid 
therapy and the discovery of the pathogenetic 
role and therapy of Helicobacter Pylori infection 
have led to a reduction in the prevalence of peptic 
ulcerative disease. Today, the etiopathogenesis 
has shifted mainly toward gastric and pancreatic 
tumors, both in the Western world and develop-
ing countries [8, 9].

Age is a recognized risk factor for the onset 
and treatment of gastric and pancreatic tumors 
[10, 11].

The incidence of both types of cancers 
increases with age, and 80% of patients with 
pancreatic cancer have a metastatic or locally 
advanced tumor which is found inoperable at 
diagnosis [12, 13].

These epidemiological data justify the reason 
why the diagnosis of GOO in the elderly should 
be considered a real warning bell for advanced 
cancer of the upper GI tract, and, until proven 
otherwise, a malignant tumor should always be 
suspected [14, 15].

Furthermore, considering the survival 
improvement of modern palliative chemoradio-
therapy, an increasing number of patients with 
pancreatic cancer will develop GOO [16].

Other rarer malignant tumors such as those 
of the duodenum, GIST, NET, lymphomas, and 
metastatic tumors are also described as causing 
GOO [17].

Benign diseases responsible for GOO in 
adults are several and rare, but only few have 
prevalence in the elderly. Peptic ulcer disease 
(PUD) with a combination of edema, pyloric 
spasms, and sclerosis is the main cause of benign 
GOO [15]. In the elderly, there is still a high 

prevalence of infection with Helicobacter Pylori 
that together with the increased use of NSAIDs 
and pluri- pharmacological therapies (oral ste-
roids, anticoagulants, serotonin reuptake inhibi-
tors) contribute to increasing the risk of PUD 
and its complications in this patient population. 
However, other complications such as bleeding 
and perforations are more common than obstruc-
tive complications [18].

The rare Bouveret syndrome is mainly found 
in elderly female patients with a long clinical his-
tory of cholelithiasis [19]. The elongation and 
laxity of the ligamentous structures of the stom-
ach are at the base of the main mechanism that 
leads to the torsion of the stomach in the gastric 
volvulus in both its axial and mesenteroaxial 
organ variants [20]. The prevalence of paraesoph-
ageal hernia and the physiological weakening of 
the ligaments in the elderly explain the increased 
incidence of gastric volvulus in this patient popu-
lation. A complete torsion of >180 leads to GOO 
framework, ischemia, and necrosis of the gastric 
wall, representing a surgical emergency with 
high mortality rates [21].

14.3  Presentation and Workup

Nausea, an early sense of satiety, and vomiting 
are the key symptoms of GOO, present in over 
90% of patients [22]. Vomiting is characteristi-
cally not biliary in pre-duodenal obstructions and 
foods ingested many hours before can be rec-
ognized. Repeated vomiting is debilitating and 
the patient can have a real “fear of food” which 
leads to progressive weight loss and malnutrition. 
Chronic epigastric pain is characteristic of peptic 
ulcer but equally frequent in OGG secondary to 
advanced gastric and/or pancreatic cancer.

A clinical picture of acute onset is found in 
multiple benign GOO causes, such as lithiasic 
obstruction in Bouveret syndrome, obstruction 
by phytobezoar or by migration of devices such 
as nutritional probes or mesh.

Borchart’s clinical triad, acute epigastric pain 
radiated to the chest, dry retching, and inability to 
advance the nasogastric tube, are pathognomonic 
of acute gastric volvulus (organ-axial) [23].
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Clinical examination highlights signs of dehy-
dration and associated malnutrition, meteoric 
distention of the epigastric region, or palpable 
swelling. The presence of cholestatic jaundice 
associated with the symptoms of GOO suggests 
an advanced pancreatic-biliary malignancy [24].

The maneuver of the “Hippocratic succus-
sion” carried out several hours after a meal can 
evoke a gurgling noise which indicates the patho-
logical delayed emptying of the stomach [25].

The typical metabolic alteration of high diges-
tive obstructions is hypochloremic-hypokalemic 
metabolic alkalosis. Mental confusion and hypo-
calcemic tetany are rare signs of the most serious 
forms [26].

All patients with GOO should undergo instru-
mental investigations to confirm the clinical 
diagnosis and define the etiology. In emergency 
setting, CT scan is the first-line imaging modal-
ity for evaluating quickly patients with GOO. CT 
scan shows gastric distention with retained stom-
ach contents and identifies the most common and 
rarest causes of malignant GOO [27] (Fig. 14.1).

Short strictures without abnormal thickening 
or signs of penetrating ulcer are visible in GOO 
secondary to PUD [28]. Ectopic gallstone in the 

distal stomach or duodenum and pneumobilia are 
the features of Bouveret syndrome. Phytobezoar 
is also easily visualized by CT [29].

Following radiologic evaluation, upper 
endoscopy with direct biopsy is performed to 
reach a definitive diagnosis [30]. Instead, for 
extraluminal masses, additional ultrasound fine-
needle biopsy endoscopy is useful, where neces-
sary [31].

Nasogastric aspiration is recommended to 
reduce the risk of inhalation during endoscopy or 
prior to administration of water-soluble contrast 
media during the CT scan.

14.4  Goals of Palliative 
Intervention: Endoscopic 
and Surgical Management

GOO is a frequent clinical expression of locally 
advanced and/or metastatic malignant neopla-
sia. The surgeon is often faced with a clinical 
scenario in which he will have to communi-
cate to the patient and his family members the 
diagnosis of an inoperable malignant tumor and 
propose to them exclusively palliative care that 
will aim at removing the symptoms and improv-
ing the quality of residual life [32]. Advanced 
age, pre- existing co-morbidities, and precarious 
nutritional status will also expose the patient to 
a greater risk of postoperative complications, 
long hospitalization, and mortality [33]. Within 
this context, doctor-patient communication plays 
a key role in the management of palliative care 
[34]. The dynamic interaction between surgeon, 
patient, and family members is crucial in the deci-
sion-making process that will lead to the custom-
ization of the therapeutic choice. Unfortunately, 
the renunciation of surgical treatment can be 
experienced by the patient with distress and res-
ignation and, especially in these circumstances, 
an effective and empathic communication has 
the important function of helping the patient and 
his family members to understand the decisions 
taken [35].

The palliative therapy of the “malignant” GOO 
includes two options: endoscopy  (endoscopic 
stenting) and surgery (gastrojejunostomy).

Fig. 14.1 An 87-year-old male patient reaches clinical 
observation with malnutrition and dehydration after recur-
rent episodes of vomiting occurred in the last few weeks. 
CT shows gastric ectasia (a) and irregular thickening of 
the third portion of the duodenum. Endoscopic biopsy was 
indicative of a duodenum adenocarcinoma. The patient 
was referred to palliative surgery. Intraoperatively, a solid 
mass in the third and fourth part of the duodenum was 
identified and open GJS performed. The patient survived 
for 24 months
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The choice of the therapeutic option will 
depend on multiple factors, such as the type of 
tumor and its extent, patient’s performance sta-
tus, quality and life expectancy, patient’s per-
sonal choices (e.g., refusal of surgery) [36]. Even 
randomized prospective studies highlight this 
last aspect of real daily clinical practice. In the 
SUSTENT trial, almost 50% of patients refused 
the proposed surgical option [37].

Higher performance status score (WHO 3–4), 
obstructive jaundice, weight loss (>10%), meta-
static disease, and pancreatic tumors are consid-
ered the main negative prognostic factors, which 
condition the survival of patients with “malig-
nant” GOO [38–40].

When the surgical risk is high and life expec-
tancy is low, endoscopic palliation is the gold 
standard treatment in terms of efficacy and 
safety [41].

The use of Self Expanding Metal Stents 
(SEMS) has undisputed advantages such as a 
rapid recovery of oral nutrition, short hospital 
stay, fewer medical complications, and the pos-
sibility of offering palliative treatment even to 
patients with poor performance status and not fit 
for surgery [42, 43]. Technical success is almost 
always guaranteed, and the rapid resumption of 
oral nutrition with resolution of symptoms is 
obtainable in over 85% of patients [44, 45].

Uncovered stents are those generally used for 
palliative treatment of “malignant” GOO, since 
they are less prone to migration, are more flex-
ible, can be used in the presence of bile stents, but 
the tumor can grow between the metal meshes 
causing obstruction. Covered stents (C-SEMS) 
conceptually have a lower obstructive risk but 
can be easily dislocated and impair their opera-
tion [46].

Comparative studies between SEMS and 
C-SEMS show no significant differences in effi-
cacy and safety [47]. Good knowledge of the 
limits and advantages of different types of stents, 
together with the clinical-prognostic framework, 
will allow a reasoned and personalized choice for 
each individual patient [48].

A new endoscopic technique, EUS-guided 
gastroenterostomy (EUS-GE) has recently been 
introduced in the clinical practice in highly spe-

cialized centers [49]. The digestive bypass is 
realized with different EUS-guided techniques, 
inserting Lumen Apposing Metal Stent (LAMS) 
between the gastric lumen and the jejunal lumen 
downstream from the obstruction.

Conceptually, EUS-GE offers the possibility 
of overcoming the limits of traditional methods, 
reducing the risk of obstruction of the stent, and 
avoiding the perioperative morbidity of surgi-
cal bypass [50]. Although preliminary data in 
terms of safety and efficacy are comforting, they 
are still insufficient to propose it routinely as an 
alternative technique [51].

Surgical GJS is the traditional procedure for 
treating malignant GOO.  Despite the exten-
sive use of SEMS favored by higher short-term 
results, GJS maintains its therapeutic validity 
[52]. Clinical success is guaranteed and lasting 
in almost all cases. Surgical palliation should be 
preferred in patients with better performance sta-
tus, those with better cancer prognosis and life 
expectancy of more than 2 months [53].

14.5  Perioperative Care

Elderly and frail patients are exposed to a higher 
risk of postoperative complications, prolonged 
hospitalization, readmission, and mortality within 
30 days of both elective and emergency surgery 
[54]. An effective collaboration with geriatrics 
should be promoted and implemented in the peri-
operative management of these patients. The ger-
iatrician will help the surgeon and the entire team 
in the evaluation of the surgical risk, will support 
the management of pharmacological therapies, 
prevention, clinical framing, and therapies of the 
most common “non- surgical” complications of 
the elderly [55].

The perioperative management of the elderly 
patient with GOO is focused on the correction 
of pathophysiological alterations induced by 
upper digestive obstruction. Repeated vomiting 
causes dehydration and alteration of the acid-
base balance (metabolic alkalosis hypochloremic 
 hypokalemia). The volemic correction should 
be performed with isotonic solutions and should 
include sequentially the correction of potas-
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sium deficiency. The placement of a nasogastric 
tube decompresses the stomach and reduces the 
risk of inhalation, especially during induction. 
Gastric decompression reduces the ischemic suf-
fering of the mucosa and accelerates the recovery 
of muscle tone.

Weight loss and malnutrition are common in 
patients with “malignant” GOO.  An adequate 
perioperative nutritional support must be guar-
anteed in patients who are malnourished or with 
a high nutritional risk [56]. Total parental nutri-
tion is an obligatory choice in case GOO obstruc-
tion is complete. If the stenosis is passable by a 
gastroscope with the introduction of a nose tube, 
preoperative EN is also feasible, safe, and effec-
tive [57].

The use of metoclopramide is to be avoided 
to control nausea and vomiting, because of the 
risk of adverse neurological effects. The use of 
Ondansentron, with precautions (Q-T elonga-
tion), is preferable in patients with arrhythmo-
genic heart disease and electrolytic alterations. 
The use of PPI should be preferred to hista-
mine receptor inhibitors due potentially delirio-
genic effect [58]. The use of NSAIDs, such as 
Ketorolac, can increase the risk of gastric bleed-
ing and kidney failure and should be avoided. 
Acetaminophen is the first drug to be tried, if not 
contraindicated, whereas opioids should be used 
with caution and at low doses [59, 60].

Dehydration and electrolytic and acid-basic 
balance alterations are recognized as factors pre-
cipitating delirium in hospitalized patients [61]. 
Early recognition of GOO metabolic changes and 
their timely correction are therefore also essential 
for the prevention of postoperative delirium [62].

14.6  Surgery

Open gastrojejunostomy (OGJS) has been the 
standard approach for these patients for a long 
time. However, due to the poor general condition 
of these patients, postoperative morbidity and 
delayed gastric emptying are still the principal 
limits of surgical GJS [63].

Laparoscopic gastrojejunostomy (LGJS) is 
a safe and less invasive surgical procedure and 

GOO patients can also benefit from the advan-
tages of minimally invasive surgery with a lower 
risk of delayed gastric emptying and faster 
resumption of oral nutrition than with open sur-
gery [6, 64, 65]. LGDS is commonly performed 
in antecolic position, with the use of an endo-
scopic stapler and manual suture of enterotomy 
[6, 65].

It is unclear whether the laparoscopic tech-
nique alone can help reduce the risk of delayed 
gastric emptying, but many experiences show 
that when laparoscopy is combined with the 
use of stomach partitioning gastrojejunostomy 
(SP-GJS) (modified Devin’s technique), the 
short-term functional results are favorable [7, 66]. 
Even with a laparoscopic approach, the already 
known functional validity of the open SP-GJS is 
confirmed [67, 68].

In addition, good functional results allow, 
when indicated, rapid access to medical oncology 
and do not preclude the possibility of subsequent 
resective surgery [7].

Matsumoto and others described the first 
laparoscopic approach for SP-GJS in 2005. 
The stomach is only partially divided upstream 
of the obstruction, leaving a communication of 
2–3 cm along the small curve between the distal 
segment and the proximal segment. Therefore, 
the proximal part of the stomach is anasto-
mosed with proximal jejunum (Fig.  14.2). This 
method promotes rapid stomach emptying and 
minimized contact between food and the tumor, 
reduced bleeding from tumors, and also allows 
endoscopic examination through the tunnel in the 
lesser curvature of the stomach [69].

14.7  Laparoscopic Stomach 
Partitioning 
Gastrojejunostomy: Step-by- 
Step Technique

Under general anesthesia, the patient is placed in 
reverse Trendelenburg with the legs apart, while 
the surgeon is positioned between the legs of the 
patient as for supramesocolic surgery.

After performing the pneumoperitoneum with 
open technique, four trocars are placed. The optic 
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trocar in the umbilical region, two working trocars 
(10–12 mm trocars) are placed paramedian right 
and left and a 5-mm trocar is placed in the subxi-
phoid area for retraction of the left hepatic lobe.

The gastrocolic ligament is opened starting 
adjacent to the large gastric curvature, a few 
inches cranially at a suitable distance from the 
tumor. The section of the gastrocolic ligament is 
performed with advanced high-energy devices 
able to perform hemostasis and cutting.

The back wall of the stomach is explored in 
order to verify the point of the future GJ. A big 
size gastric tube (30–33 Fr) is introduced and 
positioned along the small curve up to the neo-
plastic stenosis.

With a 60-mm endoscopic linear stapler, the 
stomach is then dissected, from the greater curva-

ture up to about 2–3 cm from the lesser curvature, 
leaving the correct space for the passage of the 
tube previously positioned (Fig. 14.2).

Then, an antiperistaltic GJ anastomosis is 
fashioned between the first jejunal loop, mea-
sured at about 20–30  cm from the ligament of 
Treitz and the posterior wall of the stomach in its 
proximal portion, always using a 45-mm endo-
scopic mechanical stapler. The reconstruction is 
antecolic (Fig. 14.3).

The procedure ends with the closure of the 
incisional site of the stomach and jejunum 
with manual suturing. A single or double layer 
with continuous barbed suture is performed 
(Fig. 14.4). The placement of an intra-abdominal 
drainage is not necessary and can be avoided.

An X-ray study of the upper gastrointestinal 
tract with water-soluble contrast should be car-
ried out in the second postoperative day, in order 
to assess the gastric emptying and the absence 
of leak. This allows the early removal of the 
nasogastric tube and the start of progressive oral 
feeding.

Fig. 14.2 Stomach partitioning gastrojejunostomy (mod-
ified Devine’s technique)

Fig. 14.3 The stomach is partitioned through mechanical 
linear stapler (60 mm) from the greater curvature toward 
the lesser curvature. The presence of a big size gastric 
tube ensures a small conduit between the two gastric 
chambers
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14.8  GOO for Acute Gastric 
Volvolus: A Surgical 
Emergency

Acute gastric volvulus is a rare life-threatening 
condition characterized by an abnormal rota-
tion of the stomach of more than 180° along 
one of its axes. It can begin suddenly with acute 
abdominal symptoms and rapidly evolve to a 
state of hemodynamic instability that suggests 
severe complications such as massive bleeding or 
necrosis and gastric perforation of the stomach. 
In the presence of complications, the mortality 
rate is 30–50%. Early diagnosis and treatment 
are the key to management, and vital to prevent 
life- threatening complications. About 40% of 
patients with gastric volvulus have an acute onset 
of symptoms and gastric strangulation is more 
common in axial volvulus organ and in the pres-
ence of a paraesophageal hernia [70].

Diagnosis of gastric volvulus can be difficult 
for clinicians as it is a rare entity, often present-
ing with variable, nonspecific clinical scenarios, 
which requires a high level of diagnostic guess-
work and differential diagnosis with other causes 
of acute abdomen and chest pain. The clinical 
presentation of acute gastric volvulus is clas-
sically described by a Borchardt’s triad and is 
composed of severe acute epigastric pain, vomit-
ing followed by nonproductive retching, and the 

difficulty or inability to pass a nasogastric tube. 
This triad occurs in up to 70% of patients who 
have acute organoaxial volvulus [23].

Chest and abdominal X-ray are a good start-
ing point for patients with acute abdominal pain 
presenting to the emergency department. Upper 
gastrointestinal X-ray with a water-soluble con-
trast medium (e.g., gastrografin) study is useful, 
but not always available in emergency settings. 
CT scan is the gold standard for immediate 
diagnostic framing and the planning of thera-
peutic management of acute gastric volvulus. 
CT scan identifies the volvulus, distinguishes 
its type, and detects predisposing factors and 
other abnormalities associated with complicated 
gastric volvulus (absence of parietal contrast 
enhancement, gastric pneumatosis, and pneu-
moperitoneum) [71, 72].

The initial management of acute gastric vol-
vulus in every patient is gastric decompression 
with nasogastric tube. Immediate surgery can 
be avoided by most patients through the use of 
gastric decompression, allowing them to undergo 
planned definitive treatment after completing 
diagnostic evaluation and medical/anesthetic risk 
assessment. Endoscopy can be used to assist the 
placement of a nasogastric tube and simultane-
ously assess the viability of the gastric mucosa.

Endoscopy in elderly and frail patients with 
high surgical risk is considered the first thera-
peutic option. The treatment consists of decom-
pression and de-rotation of the stomach, and 
the placement of two percutaneous gastrostomy 
tubes to perform a gastropexy, during which the 
stomach is fixed to the abdominal wall [73].

Emergency surgical intervention is required 
if gastric decompression is unsuccessful via 
nasogastric tube or endoscopic techniques and 
 obviously when necrosis, gastric perforation, 
shock, and sepsis are present.

The principal aims of surgical operation for 
a patient with an acute gastric volvulus are: 
immediate reduction and de-rotation of the stom-
ach, prevention of recurrence, and repairing 
any predisposing factors such as simultaneous 
paraesophageal hernia, if present. Gastrectomy 
is required for necrosis or perforation of the 
stomach.

Fig. 14.4 Antecolic antiperistaltics anastomosis GJ 
along the posterior gastric curvature is performed using a 
45-mm endoscopic mechanical stapler
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Open surgery is generally performed. In recent 
years, some centers have proposed that acute 
gastric volvulus can be managed in emergency 
settings, in the early stages, with a laparoscopic 
approach when the patient is hemodynamically 
stable, and ischemic and perforative complica-
tions are not present [21, 74, 75].

All the stages of the open surgical intervention 
for gastric volvulus can be accomplished by lap-
aroscopic surgery [76]. However, in emergency 
cases with high-risk elderly patients unable to 
tolerate prolonged surgery, the sole reduction of 
volvulus and anterior gastropexy without correct-
ing hiatal defect is a viable option, and in many 
cases, the definitive solution [21, 70, 77].

The laparoscopic repair of the diaphragmatic 
defect requires complex and time-consuming 
surgical procedures and should be performed 
by surgeons with advanced laparoscopic skills 
(Fig. 14.5).

Once the volvulus is reduced and the stom-
ach is in its normal anatomic position, an ante-
rior gastropexy (AGP) can be performed with a 
laparoscopic direct suture of the stomach to the 

diaphragm and abdominal wall, preferably with 
multiple non-absorbable stitches (every 3  cm) 
along the greater curvature and prepyloric region 
of the stomach (Fig. 14.6).

Multiple anchor points can reduce the risk of 
volvulus recurrence and gastrostomy is unneces-
sary. A gastrostomy tube should be placed only 
selectively: when the sutured gastropexy is tech-
nically challenging, or in those patients who are 
at high risk of being unable to feed by mouth 
[78].

14.9  Conclusion

Palliation of GOO in elderly patients may be chal-
lenging, and multidisciplinary teamwork is often 
needed to evaluate the best therapeutic strategy, 
taking into account acute metabolic alterations, 
the patient’s performance status, life expectancy, 
surgical risks, and, importantly, patient’s prefer-
ences. In this scenario, the endoscopist may offer 
effective minimal invasive approaches, but surgi-
cal gastrojejunostomy is still the best therapeutic 
option for patients fit for surgery and with longer 
term life expectancy.

Nowadays, laparoscopic surgery represents 
a valid technical option. It reduces the trauma 

Fig. 14.5 Entero-gastrostomy is closed with a single or 
double layer using a continuous barbed suture

Fig. 14.6 Laparoscopic anterior gastropexy: multiple 
points fix fundus and greater curvature to diaphragm and 
anterior parietal peritoneum
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related to surgery, offering a safe and effective 
alternative surgical palliation. The LGP-GJS 
technique can ensure better functional results 
than conventional GJS.

Even in emergency situations such as in 
acute gastric volvulus, laparoscopic approach 
could be proposed in selected patients. After 
gastric de- rotation and repositioning of the 
stomach in its anatomical position, the lapa-
roscopic anterior gastropexy alone without 
diaphragmatic repair can be considered a stra-
tegic, quick, and definitive treatment in elderly 
and frail patients.

Five Things You Should Know About Gastric 
Outlet Obstruction in the Elderly
• GOO in the elderly is a common expression of 

a metastatic or locally advanced oncological 
disease. Usually, palliative care represents the 
only possible treatment.

• Oncological disease, malnutrition, and GOO- 
induced acute metabolic alterations worsen 
the condition of frailty of the elderly patient. 
Synergistic collaboration with geriatricians is 
desirable in the perioperative period to coun-
teract the increased risk of postoperative com-
plications of these patients.

• The restoration of food transit and the 
improvement of the residual quality of life are 
the therapeutic goals of endoscopic and surgi-
cal palliative care. Surgical palliation with 
gastrojejunostomy (GJS) should be reserved 
for patients who are fit for surgery and those 
with longer life expectancy.

• Laparoscopic GJS is a feasible, safe, and 
effective surgical option. Laparoscopic stom-
ach partitioning gastrojejunostomy (LSP- 
GJS) appears to offer better functional 
outcomes, but further research is needed to 
confirm this finding.

• In the emergency scenario of acute gastric vol-
vulus in elderly patients with high surgical 
risk, the sole reduction of the volvulus and 
anterior laparoscopic gastropexy without cor-
recting hiatal defect is a viable and definitive 
therapeutic option.
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15.1  Introduction

Despite the progressive improvement of screen-
ing programs, colorectal cancer (CRC) is still a 
major cause of morbidity and mortality world-
wide. It represents the third most common cancer 
affecting men and the second affecting women. 
The median age of patients at the time of diagno-
sis is 73 years. In up to 10% [1] of cases, the first 
clinical presentation is bowel obstruction. This 
is more common in the left colonic segments, 
due to the smaller size of the lumen, so that 75% 
of obstructing tumors are located distal to the 
splenic flexure [2–4].

Colonic obstruction represents a surgical 
emergency, and the patient can present with 
acute abdominal pain, distension of the abdo-
men, failure of passage of the flatus and stools, 
or with a chronic history of pain and progressive 
change in bowel habits. Nausea and vomiting are 
more common in right colon obstructions [5]. 
Late diagnosed cases can show with sepsis and 
multiple organ failure (MOF). Perforation can 
occur as a consequence of colonic obstruction, 
more frequently at the point of obstruction (70% 
of cases), likely due to local tumor invasion or 

inflammatory reaction, rather than in the proxi-
mal dilated colon [6, 7].

Patients with chronic obstruction can expe-
rience several days of reduced oral intake and 
vomiting, with signs of dehydration, alteration 
of hydro-electrolytic balance, or even abdominal 
compartment syndrome [6]. In case of elderly and 
frail patients, the emergency resection represents 
a very high-risk procedure. A tailored treatment 
decision should be based on the intent of surgery, 
curative or palliative, the risk profile of the patient, 
the degree of obstruction, and the resources avail-
able. Initial decompression of the distended colon, 
either by performing a stoma or by placement of a 
self-expandable metal stent (SEMS), can be a safe 
option. Once the obstruction is treated, the inter-
val before elective surgery is useful for accurate 
preoperative staging, multidisciplinary evalua-
tion, improvement of the patient’s conditions, and 
to organize an experienced surgical team.

15.2  Diagnostic Workup 
and Initial Care

The most common symptoms are the failure 
of passage of flatus and/or stools associated 
with abdominal distension. Abdominal exami-
nation shows tenderness, abdominal disten-
sion, and hyperactive or, at a later stage, absent 
bowel sounds [4]. Routine laboratory exams 
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are  mandatory as they can show the presence of 
chronic anemia, electrolyte alteration, metabolic 
abnormalities like elevated blood urea nitrogen, 
and metabolic alkalosis. The first-line radiologic 
evaluation includes the abdominal X-ray which 
can highlight the presence of air-fluid levels, 
confirming the intestinal obstruction, and poten-
tially free intra-abdominal air in case of simul-
taneous perforation [8]. Although the presence 
of free air leads to surgical exploration, CT scan 
examination is recommended when available [4]. 
Hemodynamically, stable patients without radio-
logic signs of perforation should undergo CT 
scan with contrast, due to its high sensitivity and 
specificity in detecting CRC [9]. Moreover, CT 
scan can identify multifocal disease, metastatic 
tumor, ascites or carcinomatosis, and, in up to 
10% of patients, synchronous tumors, which can 
influence further surgical decision [10]. For this 
reason, it is recommended to extend the CT exam 
to the chest after diagnosis, so to have a complete 
staging of the disease. Lower endoscopic exam 
(sigmoidoscopy, colonoscopy) is not routinely 
performed but can be useful in those patients, 
particularly those having chronic symptoms, in 
whom CT scan cannot exclude an inflamma-
tory obstruction (diverticulitis or autoimmune 
disease), so to confirm the diagnosis and, when 
indicated, to assess the feasibility of SEMS 
placement with both curative or palliative intent 
[11, 12].

Whatever the location of the obstruction, and 
no matter the staging, the patient affected by CRC 
obstruction is initially managed with supportive 
care which includes gastric decompression, in 
case of nausea or vomiting, and intravenous fluid 
therapy with correction of electrolyte abnormali-
ties [13].

15.3  Right-Sided Malignant 
Colonic Obstruction

Right-sided malignant colonic obstruction is 
generally due to a more advanced neoplasm, as 
obstruction can occur only at a later stage, due 
to the different caliber of the bowel compared 

to the left side. Often these patients are affected 
by a severe anemia and iron deficiency, due to 
chronic blood loss. Right-sided tumors are more 
frequently invading near organs and are associ-
ated with suspected involvement of lymph nodes 
or synchronous metastases, as well as peritoneal 
carcinomatosis [14].

Nevertheless, an emergency resection is more 
frequently performed in right-sided compared to 
left-sided obstructing tumor. In fact, right-sided 
lesions can be safely treated by segmental resec-
tion with direct ileo-colic anastomosis, mainly 
because the right colonic segments are easier 
to dissect and because the small bowel mobility 
allows the surgeon to perform the anastomosis 
without the need of additional dissection with an 
optimal blood supply [4].

In case of proximal malignant colonic obstruc-
tion, a right colectomy with primary anastomosis 
should be considered based on patient’s general 
condition. In an emergency scenario, laparo-
scopic surgery for intestinal obstruction has had 
a modest spread due to the difficulty to reach an 
adequate working space. Moreover, emergency 
laparoscopic surgery can be performed only by 
experienced and skilled surgeons [15]. A lat-
eral ileostomy protecting a primary anastomosis 
should be considered in particularly frail patients. 
Unstable patients should better receive a terminal 
ileostomy than a primary anastomosis [16].

As an alternative to emergent colectomy, 
recent retrospective studies indicate that endo-
scopic stent decompression of obstructing right- 
sided colon cancers can be safely and effectively 
performed, with an increased rate of elective lap-
aroscopic resections without affecting long- term 
oncologic outcomes [17]. A recent systematic 
review showed a lower mortality and morbidity 
rate and a lower risk of anastomotic leak after 
stent bridge to surgery (SBTS) compared to 
emergency surgery (ES), but the included stud-
ies were small and their quality is low [18]. 
Therefore, recently, ESGE guidelines opened 
to SBTS in case of malignant obstruction of the 
right colon. SBTS could be considered an alter-
native to emergency surgery, especially in elderly 
and frail patients [19].
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Nevertheless, it is our opinion that alternatives 
to emergency resections have not been studied 
because right colectomy with primary ileo-colic 
anastomosis is a safe and feasible procedure, it 
represents the option of choice in obstructing 
right colonic tumor, despite the fact that patients 
are usually older and with a more advanced loco- 
regional disease [4].

15.4  Left-Sided Malignant Colonic 
Obstruction

The most appropriate treatment for the left CRC 
obstruction is still controversial. The choice 
depends on many different factors: the general 
condition of the patient, the experience of the sur-
gical team, the resources available in the hospital.

There are three possible solution for upfront 
surgery: Hartmann’s resection, segmental resec-
tion, and primary anastomosis with or without 
diverting stoma, subtotal colectomy with ileo- 
rectal anastomosis.

15.4.1  Hartmann’s Procedure

Hartmann’s procedure consists of a sigmoid/left 
colectomy, with closure of the anorectal stump 
and formation of an end colostomy. It was first 
described by Henri Hartmann in 1923 for the 
treatment of a malignant lesion in the recto- 
sigmoid tract [20]. The procedure is quick, effec-
tive, and safe, in fact it remains one of the most 
common procedures in emergency surgery for 
the left colon. Future restoration of the intestinal 
continuity is possible, but it occurs in less than 
half of the patients who undergo Hartmann’s 
procedure, due to the difficulty of the procedure 
and the high rate of postoperative complications, 
in patients who are often already not in optimal 
general conditions for age and comorbidities 
[21]. Hereby, according to the guidelines of the 
World Society of Emergency Surgery (WSES), 
Hartmann’s procedure should be reserved for 
those patients at high risk for surgery or in case 
of simultaneous perforation [4].

15.4.2  Resection and Primary 
Anastomosis

Primary resection and anastomosis consist of 
resection of the colon affected by the obstruct-
ing neoplasm followed by the anastomosis of the 
proximal (descending colon) and distal (rectal 
stump) tracts, usually, in the emergency setting, 
completed with a diverting stoma. An intraop-
erative colon washing could also be performed to 
make the diversions more effective, but it appears 
unnecessary [22]. There have always been doubts 
about the potential anastomotic leak caused by 
fecal load and sepsis, but in recent years, there 
has been a growing trend toward resection in one 
stage, because primary anastomosis could avoid 
a second major operation and it appears to be safe 
especially for fit patients. The WSES guidelines 
recommend primary resection and anastomosis 
as the preferred surgical treatment for simple 
malignant obstruction in hemodynamically sta-
ble patients in the absence of risk factor [4].

15.4.3  Subtotal Colectomy

Subtotal colectomy with ileo-rectal anastomosis 
is an alternative to segmental colectomy. It is 
proposed to overcome the problem related to the 
unprepared and dilated colon and consequently 
to avoid a stoma formation. Nevertheless, this is 
a difficult procedure requiring a long operating 
time and linked to a reduced quality of life, due 
to poor functional results. In fact, the well-known 
SCOTIA trial first compared in a multicentric ran-
domized trial, subtotal colectomy and segmental 
resection and primary anastomosis following 
intraoperative irrigation for the management of 
malignant left-sided colonic obstruction [23]. 
Whereas hospital mortality and complication 
rates did not differ significantly, 4 months after 
operation increased bowel frequency (three or 
more bowel movements per day) was signifi-
cantly more common in the subtotal colectomy 
group, concluding that segmental resection fol-
lowing intraoperative irrigation is the preferred 
option except when the obstruction caused an 
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ischemia of the right colon or a cecal perforation, 
or in the rare case in which a synchronous right 
colon cancer is present [4].

15.5  Bridging Strategies

In the last years, several authors compared bridge 
to surgery techniques (BTS) with the emergency 
resection. This is more relevant in frail and elderly 
patients, in whom gaining time before major sur-
gery may be crucial to rebalance the clinical con-
ditions. Moreover, by allowing a higher rate of 
elective left colectomy, this reduces the risk, on 
the one side, of a permanent stoma while on the 
other the risk of a bad quality of life for a discom-
fortable incidence of bowel movements.

The most common BTS strategies are per-
forming a diverting stoma or placing a self- 
expandable metal stent.

15.5.1  Self-Expanding Metal 
Stent SEMS

As an alternative to emergency surgery, self- 
expanding metal stents (SEMS) could be inserted 
endoscopically with the intent of solving the 
acute obstruction, this way transforming an 
emergency surgical case into an elective one. 
Although SEMS can be placed along the entire 
colon, the majority of studies on colon stenting 
focused on left-sided obstruction. Colonic stents 
are generally well tolerated when positioned 
above 5 cm above the anal verge with their distal 
margin. Therefore, low rectal obstructive carci-
noma is also usually not treated by stent place-
ment in order to avoid tenesmus, rectal pain, 
fecal incontinence, and stent migration [24]. In 
view of the above statements, most of the follow-
ing descriptions refer to stenting left-sided colon 
obstruction.

The use of one or more enemas, in distal 
obstruction, before the insertion of the endoscope, 
is recommended in order to facilitate the proce-
dure [19]. Antibiotic prophylaxis in obstructed 
patients is generally not recommended, since the 
risk of bacteremia is very low after stent place-

ment, as reported by a prospective study [25], in 
which only 6.8% of patients developed positive 
blood cultures after the procedure with no clini-
cal relevance.

The only real contraindication to stent place-
ment, in obstructive diseases, is represented by 
intestinal perforation, assessed by radiologi-
cal findings of free intra-abdominal gas. In all 
randomized studies published in the literature, 
uncovered metal stents were used. Although cov-
ered stents can also be used as a bridge to sur-
gery, uncovered stents are preferred because they 
have a lower migration rate, complications that 
could lead to emergency surgical treatment [19]. 
The use of covered stents is currently object of a 
randomized trial (ISRCTN54834267) in order to 
verify if this may reduce the risk of perforation, 
which occurs during or after colonic stenting and 
is considered responsible of severe worsening of 
the prognosis [26].

Although considered a procedure at relatively 
low risk, with a mortality rate of less than 4%, the 
placement of a SEMS for colonic obstructions 
can be associated with various complications that 
occur in 20–30% of patients in the case series, 
with higher rates reported in randomized studies, 
taking into account both early and late complica-
tions [27]. Perforation is the most serious com-
plication, which occurs in about 7% of patients, 
which is associated with a high mortality rate 
[28]. When perforation occurs, emergency sur-
gery is usually required, although some micro-
perforations which could occur in up to 14% of 
patients [29] can be treated with just antibiotic 
therapy [30].

The clinical and technical success reaches 
about 80% in emergency setting. Emergency 
surgery is indicated in case of complications, 
or technical or clinical failure, respectively, as 
incorrect positioning of the stent and failure to 
resolve the obstruction symptoms. If relief from 
obstruction is obtained, elective surgery is sched-
uled based on the patient’s clinical condition; an 
interval of about 15  days is suggested that this 
interval is optimal for alleviating the obstruction, 
stabilizing the patient’s clinical condition, reduc-
ing the risk of anastomotic leak, and still  allowing 
a higher number of laparoscopic resection [31].
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The use of SBTS has gained popularity again 
recently, after the presentation of two large ran-
domized clinical trials: the ESCO [32] and the 
CREST studies [26]. The ESCO study reported 
lower median operating time in the SBTS group 
compared to the ES group, a higher number of 
colorectal resections performed laparoscopi-
cally, a higher rate of primary anastomosis, a 
higher number of lymph nodes collected, and 
yet a 100% R0 resection rate [31]. Similarly, but 
supported by an even larger number of partici-
pants, the CReST trial demonstrated that SBTS 
reduced stoma formation without a detrimental 
effect on the 3-year survival. Postoperative mor-
tality, length of hospital stay, critical care usage, 
and quality of life were not different between 
the two treatment groups. These data confirmed 
what already shown by a meta-analysis of only 
RCTs [12] on SBTS approach provides a signifi-
cantly lower rate of overall adverse events within 
60  days of the intervention with no significant 
difference in short-term mortality compared to 
emergency surgery.

Nevertheless, after the publication of the 
Stent-in-2 trial [12, 31], criticism had been raised 
regarding the possible risk of stent worsening the 
prognosis of patients affected by curative malig-
nant obstruction. Indeed, several retrospective 
studies had reported that mechanical compres-
sion on neoplastic lesion performed by SEMS 
could be responsible to spread tumor cells [33–
36]. This pushed the ESGE in their guidelines 
published in 2014 [37] to exclude the possibility 
of SBTS in potentially curable patients. The new 
data available allowed to restore this option as 
declared in the NCCN 2019 guidelines and more 
recently in the ESGE 2020 guidelines [19]. Here, 
it is reported, “ESGE recommends stenting as a 
bridge to surgery to be discussed, within a shared 
decision-making process, as a treatment option in 
patients with potentially curable left-sided colon 
cancer as an alternative to emergency surgery. 
This discussion should include the following fac-
tors: availability of required stenting expertise, 
risk of stent-related perforation, higher recur-
rence rates, similar overall survival and postoper-
ative mortality, lower overall complication rates 
and permanent stoma rates, higher proportion of 

laparoscopic one-stage surgery procedures, and 
technical and clinical failure rates of stenting.”

It is reasonable to believe that SBTS strat-
egy could be the approach of choice for elderly 
and frail patients, for whom the lower risk of 
complications and the lower stoma rate may be 
more important than a potentially higher risk of 
recurrence. Furthermore, the ESCO trial [32] 
demonstrated a laparoscopic approach, much 
more tolerable in frail and elderly individuals, 
was attempted in no patient in the ES group 
and in 23 (42.6%) patients in the SBTS group 
(P < 0.00001), in 17 (31.5%) of whom resection 
was completed laparoscopically and by conver-
sion to open surgery in 6.

15.5.2  Decompressing Stoma

The primary aim of colonic decompressing 
stoma (DS) and delayed resection is to reduce 
postoperative mortality. This technique, con-
sisting of the construction of a stoma proximal 
to the obstruction, to obtain a decompression 
of the colon, gained popularity after the ban of 
the SBTS strategy. In a recent population-based 
study comparing DS with emergency resection 
(ER) for left-sided obstructive colon cancer using 
propensity score matching, more laparoscopic 
resections were performed (56.8% vs. 9.2%, 
P < 0.001) and more primary anastomoses were 
constructed (88.5% vs. 40.7%, P < 0.001) after 
DS [38]. Most importantly, DS resulted in signif-
icantly lower 90-day mortality compared to ER 
(1.7% vs. 7.2%, P = 0.006), and this effect could 
be mainly attributed to the subgroup of patients 
over 70  years (3.5% vs. 13.7%, P  =  0.027). 
Patients treated with DS as bridge to surgery had 
better 3-year overall survival (79.4% vs. 73.3%, 
hazard ratio 0.36, 95% confidence interval 0.20–
0.65) and fewer permanent stomas (23.4% vs. 
42.4%, P < 0.001).

Objectively, the risk of mortality reported in 
this study is similar to what can be expected from 
primary elective colon cancer surgery, and much 
better even compared to what found in the meta- 
analysis by Amelung et  al. (OR 0.77) [39]. Of 
relevant clinical implication is that the reduction 
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in mortality and the improved survival are par-
ticularly observed in elderly patients (>70 years 
old). Similarly cannot be said for frail patients, 
as the impact in individuals ASA 1–2 and ASA 
3–4 was comparable which was attributed to a 
less accurate assessment of the ASA class in the 
emergency setting [40].

Usually, it is wrongly assumed that stoma 
closure always needs an additional intervention. 
On the contrary, the continuity of the bowel can 
already be restored during resection in one-third 
of patients (2-stage) [41]. In fact, the construction 
of a DS close to the tumor location enables resec-
tion of the tumor and stoma site in one segment, 
this way avoiding a second anastomosis. A clear 
benefit of the construction of a DS is its low sur-
gical complexity in the emergency setting.

With the limits of a propensity score match-
ing and the possible residual confounding, the 
study presented by Veld [38] revealed that bowel 
decompression by a stoma is able to transform a 
high-risk acute surgery into minimally invasive 
resections with bowel restoration in a substantial 
proportion of patients.

15.5.3  Stent as a Bridge to Elective 
Surgery Versus Diverting 
Stoma as a Bridge to Surgery

Acute decompression, after colon obstruction, 
can be achieved either by placing an endoscopic 
stenting or by creating a derivative stoma. They 
are both a bridge for surgical approaches that con-
vert an emergency into an elective case, restor-
ing intestinal transit and stabilizing the patient’s 
condition before elective resection performed by 
dedicated colorectal surgeons. So far, only a few 
retrospective studies have compared these two 
techniques. Amelung et al. report a lower rate of 
temporary stoma, number of surgeries, and long-
term complications in patients initially treated 
with SEMS, while there was no significant dif-
ference between stoma and stent as a bridge to 
surgery with regard to morbidity and mortality 
rates, hospital stay, and, above all, disease- free 
and overall survival [42]. On the contrary, Mege 
et  al., while reporting better short-term results 

for the SBTS approach, showed a higher over-
all median survival in the derivative stoma group 
compared to SBTS (123.6 vs. 58.5  months, 
p = 0.046), although no difference was observed 
regarding the median disease-free survival (54.1 
vs. 53.6 months, p = 0.646) [43]. The difference 
in the overall survival between the studies could 
be explained by the different rate in stent-related 
perforation (1.9% Amelung et  al., 11% Mege 
et al.). SEMS might be considered an alternative 
for DS based on a previously published com-
parison of these two bridging strategies from 
our group, provided that the lesion is considered 
eligible for stenting, sufficient stenting experi-
ence is available, and patients are well informed 
[44, 45]. SEMS as BTS results in the lowest 
risk of having a stoma at any time during treat-
ment [44]. Therefore, it is important to perform 
endoscopic stenting only in high volume centers 
with expert operators in order to reduce the risk 
of stent-related colonic perforation. A derivative 
stoma could be a viable alternative to overcome 
acute obstruction, especially in those circum-
stances where the skilled operator is unavailable 
or patients are not suitable candidates for colonic 
stenting, as recommended by the ESGE guide-
lines [19]. Nevertheless, it requires at least a fur-
ther surgical procedure and is often considered as 
a three-step procedure: construction of the stoma, 
subsequent resection, and finally restoration of 
intestinal continuity at a third time. According to 
the WSES guidelines, it should be reserved for 
highly hemodynamically unstable patients and 
for those patients who are not suitable for the sur-
gical procedure on general anesthesia [4].

Prospective clinical trials comparing these 
two techniques are now needed.

15.6  Palliative Treatment

In case of uncurable obstructing neoplasm for the 
presence of distant metastases or carcinomatosis, 
palliation of the obstruction and bowel decom-
pression may be obtained either by a transverse 
or descending loop colostomy or by endoscopic 
stenting. Placement of cecostomy tube is an 
alternative for gastrointestinal decompression, 
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but this option is rarely used because of issues 
with ongoing care of the tube, which frequently 
obstructs [46]. Nevertheless, for patients with a 
short life expectancy who are high-risk surgical 
candidates, cecostomy may still be a reasonable 
option (right- or left-sided lesions). The proce-
dure is performed using local anesthetic in an 
interventional suite or operating room using fluo-
roscopic guidance. In patients’ fit-for-surgery in 
a palliative setting, ESGE strongly recommends 
that colonic stenting is a better option if the lesion 
is accessible and providing that an appropriately 
experienced endoscopist is available to perform 
the procedure [19].

Stenting resulted in shorter hospital stay 
when compared to decompressing stoma in the 
palliative setting (OR 0.50, 95% CI 0.26–0.97, 
P = 0.04) [47]. Surgical stoma formation was sig-
nificantly lower after palliative colonic stenting 
compared with emergency surgery. In an RCT by 
Young et al. [48], the surgery group had signifi-
cantly reduced quality of life if compared with 
the stent group from baseline to 1 and 2 weeks 
(P = 0.001 and P = 0.012, respectively), and from 
baseline to 12 months. ESGE recommends che-
motherapy as a safe treatment in patients who 
have undergone palliative colonic stenting [19].

Five Things You Should Know About 
Obstructing Colorectal Cancer in the Elderly 
and Frail Patients
• CT scan is essential to diagnose and stage an 

obstructing colorectal cancer; lower endos-
copy is not usually performed in an acute sce-
nario unless to evaluate the possibility of 
stenting.

• Although colonic stenting is feasible, right 
obstructing colonic tumor is usually managed 
by an emergency resection, rarely protected 
by a diverting ileostomy.

• The correct management of a left obstructing 
colorectal cancer is still controversial, with 
the different emergency surgical resection 
techniques proposed all affected by important 
drawbacks.

• In left obstructing colorectal cancer, bridging 
strategies should be considered, especially in 

elderly and frail patients, including stenting as 
a bridge to surgery or decompressing stoma.

• In a palliative scenario, stenting is strongly 
recommended if the neoplasm is endoscopi-
cally accessible and if an experienced endos-
copist is available.
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Acute Diverticulitis

Monica Ortenzi, Sophie Williams, Amyn Haji, 
Roberto Ghiselli, and Mario Guerrieri

16.1  Epidemiology in Elderly 
People

Diverticular disease (DD), and the complications 
that derive from it, constitute an increasing burden 
on Western healthcare systems. Previous reports 
state that this condition accounts for over 300,000 
hospital admissions, 1.5 million inpatient care 
days and $2.4 billion in direct costs annually in the 
United States [1–3]. In the Western population, 
DD is characteristically located in the left colon; 
right-sided DD exists commonly in Asian popula-
tions and is considered distinct, principally due to 
genetic predispositions [4, 5]. DD is typical of 
industrialized countries and is regarded as a conse-
quence of socioeconomic development and the 
associated dietary changes [6–8].

The risk of acquiring DD increases uniformly 
with age. Post-mortem studies have demonstrated 
the prevalence of colonic diverticula in those 
under 30 years to be between 1 and 2% [9, 10], 
whereas the reported prevalence of 40% of peo-
ple aged over 60 years and 50–70% in patients 
over 80 years [6–8, 11, 12].

This is particularly relevant, as age signifi-
cantly influences the management of DD and 
may affect future treatment choices, in both elec-
tive and emergency settings.

Although the majority of those with DD are 
asymptomatic, approximately 25% will experi-
ence an episode of acute diverticulitis; of these, 
15% will develop other significant and often seri-
ous complications such as abscess, fistula, or per-
foration [2, 9, 10, 13, 14].

It is likely that, given the aging population, the 
number of patients with symptomatic DD will 
continue to increase and, with it, the incidence of 
complications [1, 15].

There is, however, a lack of consensus across 
the literature. A 2013 retrospective study found 
that each additional year of age following detec-
tion of diverticulosis conveys a 2.4% lower risk 
of developing diverticulitis (hazard ratio, 0.976; 
95% confidence interval, 0.958–0.994) [1].

The lifetime risk of developing diverticulitis is 
traditionally cited as 10–25% in patients with 
uncomplicated diverticulosis [15–17]. This figure 
is widely quoted throughout the literature [1, 15–
22] and largely cites a review paper, published by 
Parks [16] in 1975. This article, however, refers to 
studies from the mid-twentieth century and 
includes references dating as far back as 1937 [23, 
24]. Additionally, these studies were conducted 
prior to population-based screening colonosco-
pies. Therefore, it is impossible to accurately dis-
cern the population prevalence of diverticulosis, 
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and accordingly, the true incidence of acute diver-
ticulitis. There are few modern studies investigat-
ing the progression from diverticulosis to acute 
diverticulitis, with most focusing on repeated 
attacks after an index event [21, 25–27]. The 
results suggest that the traditionally cited 10–25% 
incidence rate may be an overestimate.

Patients over 80 years may also have different 
clinical presentations. Indeed, the presence of 
abdominal pain and fever in patients ≥80 years is 
reported as significantly less than those <80 years. 
Furthermore, there is a higher rate of associated 
bleeding and atypical symptoms in this group, 
including syncope and fatigue resulting in a 
major cause of emergency department referral 
[28]. A further analysis comparing clinical out-
comes in patients ≥80  years and <80  years, 
revealed that heart failure, dyspnoea and the 
absence of abdominal pain at presentation were 
independent predictors of poor outcome. This is 
concurrent with other studies which report 
reduced pain in elderly patients in the emergency 
department, which may be linked to a greater 

capacity to endure, or more frequently, a reduced 
capacity to report pain [29]. Dementia is, in addi-
tion, independently related to poorer outcomes. 
These factors could influence patient manage-
ment as well as negatively influence the true inci-
dence of diverticulitis in the elderly [28].

16.2  Surgery in Diverticulitis

Over the past decade, the management of diver-
ticulitis has changed and the differentiation 
between complicated and uncomplicated diver-
ticulitis has become the major factor directing 
treatment. Some key guidelines [30–42] have 
been updated and now recommend outpatient 
treatment for afebrile clinically stable cases of 
uncomplicated diverticulitis with no additional 
reason for admission (Table 16.1) [44–46].

Complicated diverticulitis may be an indication 
for surgery, however, this definition varies in the 
literature and encompasses a broad spectrum of 
disease presentation, ranging from small pericolic 

Table 16.1 Current guidelines for the management of diverticular disease

Region Year Society abbreviation Society Authors
Diverticular disease
Poland 2015 PSG/PSS Polish Society of Gastroenterology/

Polish Society of Surgery
Pietrzak et al. [32]

Italy 2015 SICCR Italian Society of Colon and Rectal 
Surgery

Binda et al. [33]

USA 2014 ASCRS American Society of Colon and Rectal 
Surgeons

Feingold et al. [34]

Germany 2014 DGVS/DGAV German Society for Gastroenterology, 
Digestive and Metabolic Diseases with 
Endoscopy Section

Leifeld et al.,  
Kruis [35, 36]

Denmark 2012 DCCG Danish Colorectal Cancer Group Andersen et al. [37]
Acute left-sided diverticulitis
World 2020 WSES World Society of Emergency Surgery Sartelli et al.  

[38, 43]
USA 2015 AGA American Gastroenterological 

Association
Stollman and 
Raskin [17]

The 
Netherlands

2013 NSS The Netherlands Society of Surgery Andeweg et al. [43]

USA AAFP American Academy of Family 
Physicians

Wilkins et al. [39]

Surgical management
Europe 2012 EAES The European Association for 

Endoscopic Surgery
Agresta et al. [40]

GB, Ireland 2011 ACPGBI The Association of Coloproctology of 
Great Britain and Ireland

Fozard et al. [41]
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abscesses to perforation with generalized peritoni-
tis and sepsis, as well as late complications, includ-
ing fistula and stricture formation (Fig. 16.1).

Traditionally, the most commonly used grad-
ing system describing complicated diverticulitis 
severity is the Hinchey classification (Table 16.2) 
[47–49].

In several studies the Hinchey severuty has 
been found to directly correlate to an increased 
risk of either recurrence and complications [50–
52]. To further evaluate this relationship, 
Ambrosetti et al. developed a CT-based severity 
grade and correlated this retrospectively with 
patient outcomes (Table 16.3) [52].

Due, in part, to a lack of quality trials provid-
ing evidence of an optimal treatment strategy, 
there is no universal practice for the management 
of complicated diverticulitis [44].

Diverticulosis

Diverticular disease

Symptomatic
uncomplicated

diverticular disease  
Diverticulitis

Complicated
diverticulitis

Uncomplicated
diverticulitis

Asymptomatic
diverticulosis 

Diverticulosis: asymptomatic presence of mucosal and submucosal
herniations due to defects in weaker areas of the muscolar wall of the
colon

Diverticular disease: a wide spectrum disease including diverticular
bleeding and diverticulitis 

Symptomatic uncomplicated diverticular disease (SUDD): subtype of
diverticular disease in which there are persistent, recurrent abdominal
symptoms without signs of overt diverticulitis.

Diverticulitis: diverticula become acutely inflamed, most likely due to
obstruction of the neck by faecal matter leading to bacterial
overgrowth.  

Uncomplicated diverticulitis: diverticulitis without perforation,
abscess, bleeding, fistula, peritonitis or stenosis.

Complicated diverticulitis: diverticulitis with complicating features
such as perforation, abscess, bleeding, fistula, peritonitis or stenosis; it
may be localised or lead to infection of the peritoneal cavity; stricture,
obstruction or bleeding may be evident.  

Fig. 16.1 Terminology used in diverticular disease (adapted from You et al. [31])

Table 16.2 Hinchey classification of acute diverticulitis and its subsequent modifications

Diverticulitis classification

Hinchey classification [38, 43]
Modified Hinchey classification by 
Sher et al. [39]

Modified Hinchey classification by 
Wasary et al. [40]
0 Mild clinical diverticulitis

I Pericolic abscess or 
phlegmon

I Pericolic abscess Ia Confined pericolic 
inflammation or phlegmon

Ib Pericolic or mesocolic 
abscess

II Pelvic, intra-abdominal 
or retroperitoneal abscess

IIa Distant abscess 
amendable to 
percutaneous drainage

II Pelvic, distant intra- 
abdominal or 
retroperitoneal abscess

IIb Complex abscess 
associated with fistula

III Generalized purulent 
peritonitis

III Generalized purulent 
peritonitis

III Generalized purulent 
peritonitis

IV Generalized faecal 
peritonitis

IV Faecal peritonitis IV Generalized faecal 
peritonitis

Table 16.3 Diverticulitis classification according to CT 
findings

CT classification by Ambrosetti et al. [51]
Moderate 
diverticulitis

Localized sigmoid wall 
thickening (<5 mm)
Pericolic fat stranding

Severe 
diverticulitis

Abscess
Extraluminal air
Extraluminal contrast
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This debate not only relates to the indications 
and timing for surgery, but also to the optimal 
surgical technique [53, 54].

For several years, elective colonic resection 
has been recommended for patients present-
ing with a second episode of diverticulitis [55] 
owing to a high probability of recurrent attacks 
with reduced probability of response to medical 
treatment [15, 56–58]. More recent studies have 
questioned these indications, primarily because 
the long-term risk of relapse is relatively low 
[59–62].

The use of urgent colectomy for primary 
diverticulitis in both young and elderly patients 
[63] carries substantial morbidity, which could 
explain the reduction in its use in recent years, 
from 71 to 55% in 2015 [15, 64].

Increasingly, conservative approaches, includ-
ing image-guided drainage for diverticular 
abscess and laparoscopic lavage for purulent 
peritonitis, have gained favour over colonic 
resection [63].

Recurrent episodes of uncomplicated diver-
ticulitis do not lead to failure of conservative 
treatment or to increased risk of poor outcomes if 
patients develop complicated diverticulitis [37, 
64–66]; and, notably, long-term risks of emer-
gency surgery, stoma formation and mortality are 
low [64, 67, 68].

To date, several national guidelines suggest 
that indications for elective surgery must be 
decided on a case-by-case basis, dependent on 
patient’s wishes, anaesthetic risk and consider-
ation of the impact of recurrent episodes on qual-
ity of life [2, 29, 42, 63, 69, 70].

16.3  Impact of Age over 
Treatment

Despite several published and revised guidelines 
[15, 27, 48, 71] over the past decade, the role of 
age in the treatment of diverticulitis remains 
unclear [64].

An estimated 15–20% of patients admitted 
with complicated or uncomplicated diverticulitis 
will require surgical intervention during their ini-
tial admission [2, 6, 72]. Over 50% of those with 

complicated diverticulitis are likely to undergo 
surgery [73].

However, when age and age-related co- 
morbidities significantly increase perioperative 
risks, the use of surgery as first-line treatment 
even in emergency settings is questioned and 
there is an argument for conservative approaches 
[74, 75].

Furthermore, there is a general belief that 
diverticulitis may be more severe in patients 
under 50 years in terms of greater recurrence and 
complication rates [56, 76]. Early studies from 
1970s and 1980s demonstrated that patients 
under 50  years were more likely to experience 
recurrent episodes with up to 88% requiring 
emergency surgery for diverticulitis-related com-
plications including perforation and abdominal 
abscesses [56, 76, 77]. More recent studies, how-
ever, are not concurrent with this hypothesis [64].

A meta-analysis performed in 2013 [64] sum-
marized all available evidence on the course of 
diverticulitis in patients over and under 50 years. 
The authors concluded that the risk of requiring 
urgent surgery during a primary episode of diver-
ticulitis was equal in both age groups (pooled 
RR, 0.99; 95% CI, 0.74–1.32) and estimated at 
approximately 20%. The risk of developing at 
least one diverticulitis recurrence after a conser-
vatively treated primary episode appeared signifi-
cantly higher among patients younger than 
50 years (pooled RR, 1.73; 95% CI, 1.40–2.13) 
with an estimated cumulative risk of 30% com-
pared with 17.3% in older patients. Patients 
younger than 50  years also more frequently 
required urgent surgery during a subsequent 
recurrent episode (pooled RR, 1.46; 95% CI, 
1.29–1.66). The estimated cumulative risk, in this 
case, was 7.3% in younger patients and 4.9% in 
the older group. Although low-quality data dem-
onstrate that older patients more frequently pres-
ent with fistulae and abscess [14, 78, 79], the 
equal risk of requiring urgent surgery suggested a 
similar disease course in both age groups [64]. 
Given this conclusion, the author stated that 
patients should not be treated differently only on 
an age basis.

Notably, an Italian national survey on 174,436 
hospitalizations for acute diverticulitis noticed a 
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different disease course with respect to age, not-
ing a significant increase of in-hospital mortality 
in elderly patients, especially among women, and 
during the index hospitalization [80].

However, despite the importance of defining 
clinical outcomes in older patients, there are few 
studies with limited data and contrasting results 
present in the literature [29, 81–86].

The major, somewhat anticipated finding in 
the existing literature, is that age is an indepen-
dent predictor of post-operative mortality and 
major complications.

A retrospective analysis of 2264 patients who 
underwent emergency surgery for diverticulitis 
described the impact of age on post-operative 
outcomes. In this review, patients aged 
65–79 years have a fourfold greater odds of post- 
operative death, increasing to ten-fold in those 
>80  years, compared with non-elderly patients. 
Conversely, the effect of advanced age on post- 
operative morbidity was less striking, with a 1.5- 
fold increase in the odds of developing 
complications in the elderly, compared with 
younger patients. The analysis concludes that 
advancing age should be considered an indepen-
dent risk factor associated with 30-day post- 
operative mortality [84].

Another report specifically addressing post- 
operative outcomes in patients over 80 years con-
firmed this hypothesis [87]. Here, mortality rate 
was higher in the oldest patients (0.5% in 
<80  years group vs. 2.5% in ≥80  years group; 
p  =  0.002). Similarly, the cumulative endpoint 
death or major complications occurred only in 
3.1% of younger patients and up to 10.1% of 
≥80 years AD (p < 0.001).

The effect of age could be further pronounced 
in the emergency setting when morbidity risk is 
expected to be higher and time to evaluate opera-
tive risks is limited [88–91].

Two studies, aimed to assess the risk factors 
for mortality in emergency surgery [53, 54], 
concluded that age ≥80  years, together with 
corticosteroid therapy, ASA score >3, Hinchey 
IV, high creatinine level, poor nutrition, recent 
radiotherapy, loss of autonomy, ascites and dys-
pnoea were independent risk factors for mortal-
ity [78].

These findings indicate that age does indeed 
matter and is a significant factor influenc-
ing post- operative outcomes, therefore should 
be considered in the decision-making process 
for diverticulitis treatment in the urgent set-
ting. In this group, it is essential to take steps 
in both prevention and early detection of major 
complications.

However, it is unclear whether the increased 
mortality in this group is due to the decreased 
physiologic ability to recover from surgery and 
infection, or to withstand post-operative compli-
cations or whether mortality is attributable to pre- 
existing co-morbidities that negatively influence 
the already reduced physiological functions in 
geriatric patients [90].

16.4  Technical Considerations

16.4.1  Approach to Surgery: 
Laparoscopy or Laparotomy?

When surgery is the chosen treatment modality, 
debates continue to exist with regard to both the 
technical approach into the abdominal cavity and 
choice of resection.

Following the first report of laparoscopic col-
ectomy in 1991 [92], it was proposed for treat-
ment of DD in elective and emergency settings 
following several reports demonstrating its feasi-
bility [56, 78, 93–100]. Currently the advantages 
of laparoscopy over laparotomy in the elective 
setting are well established [37, 96, 97, 101–103], 
and despite a lack of universal concordance, gen-
erally, a laparoscopic approach conveys improved 
patient outcomes [30, 104].

In the emergency setting, however, the role of 
laparoscopy is incompletely evaluated [56, 105].

The 2009 EAES guidelines stated that in 
Hinchey I and II patients, the laparoscopic 
approach is not the first choice, however, it may 
be justified if no gross abnormalities are found 
during diagnostic laparoscopy. There were no 
indications for laparoscopic resections in 
Hinchey III and Hinchey IV patients [79].

In less than a decade, with advancing technol-
ogy and experience, the surgical scenario has 
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changed [106]. Several studies have been pub-
lished aiming to identify significant differences 
between laparoscopy and laparotomy in compli-
cated diverticulitis. These studies reach the same 
conclusions, namely demonstrating the feasibil-
ity of laparoscopy in the management of compli-
cated diverticulitis, despite different enrolment 
criteria [107–113].

In 2013, a study compared >1000 patients 
undergoing open (94%) and laparoscopic (6%) 
Hartmann’s procedure (HP) [110]. After adjust-
ment with a propensity score, laparoscopy and 
open surgery produced the same post-operative 
results. However, the main drawback of this study 
was that the Hinchey grades were unknown. Other 
studies found the laparoscopic approach feasible, 
but the division of Hinchey grades between groups 
was either different (more Hinchey I/II in laparo-
scopic group) or unknown [87].

Recent data derived in parallel to the LADIES 
Trial DIVA arm showed laparoscopic sigmoid 
colectomy as superior to open for perforated 
diverticulitis in terms of post-operative morbidity 
and LoS [114].

Another meta-analysis exploring the role of 
emergency laparoscopic colectomy concluded 
that laparoscopy improves post-operative com-
plication rates (RR, 0.62; 95% CI, 0.49–0.80) 
and LoS (MD, 6.53; 95% CI= 2.99-16.05). 
Conversely, laparoscopy did not improve other 
clinical outcomes, including rate of primary 
anastomosis, operating time, re-operation rate 
and 30-day mortality [115].

However, robust data on the laparoscopy for 
perforated diverticulitis are lacking. Indications 
for laparoscopy remain unclear and this approach 
is not widely accepted for Hinchey grades III or 
IV.  However, increasing scientific evidence 
 suggests that laparoscopy may lead to significant 
benefits over open surgery in cases of acute, per-
forated diverticulitis, and in case of Hinchey IV 
diverticulitis, it has been demonstrated not only 
to be feasible, but in some cases, easier than in 
Hinchey II or III diverticulitis, where typically an 

abscess involves the surrounding viscera and ret-
roperitoneum [115].

Current guidelines and systematic reviews 
stress the importance of two major factors that 
should determine use of laparoscopy in the emer-
gency setting: appropriate patient selection and 
surgeons’ expertise [87].

Despite the proven feasibility of laparoscopy, 
even in the urgent setting [88, 116–119], the 
approach remains infrequently performed, 
reported as 3.4–6% of all procedures [56,  
119, 120].

Age is undoubtedly a significant, yet some-
what overlooked factor in surgical decision mak-
ing. It is well established that the emergency 
laparotomy coveys a high mortality rate (up to 
21.4%) in people over 70 years and poorer still in 
octogenarians with a reported 44% mortality rate 
and over 50% in the presence of co-morbidity 
and perioperative conditions including sepsis 
[87, 121, 122].

Nevertheless, some authors emphasize sus-
pected risks linked to laparoscopy, including car-
bon dioxide insufflation in elderly patients with 
reduced cardiopulmonary reserve, leading to dia-
phragmatic splinting, reduced venous return and 
cardiac output, predisposing patients to myocar-
dial infarction and basal atelectasis [87].

Several studies have demonstrated that laparo-
scopic cholecystectomy can be safely applied to 
the elderly and that results are favourable com-
pared with open cholecystectomy; the authors 
concluded that laparoscopic outcomes in other 
conditions requiring urgent surgery, including 
sigmoid colon resection for diverticulitis, should 
be investigated [123].

The FRAILESEL study, which aimed to anal-
yse clinical data, management strategies and 
short-term outcomes of emergency surgery for the 
acute abdomen in the elderly, found that emer-
gency laparoscopic colorectal resections were 
technically feasible and demonstrated improved 
post-operative outcomes and reduced length of 
stay (LoS) as compared to open surgery [88].
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Another review found only two articles 
focused on laparoscopic colorectal outcomes in 
patients over 70 years. There was no statistically 
significant difference in conversion rate or mor-
bidity; and the authors suggested that laparo-
scopic colectomy for diverticulitis can be applied 
safely in older patients with fewer complications, 
less pain and a shorter LoS than patients treated 
by laparotomy [124].

Emergency laparoscopy, however, has not 
been widely adopted in the elderly, and therefore, 
the potential benefits of mini-invasive procedures 
are prevented. Little is known about the reasons 
for avoiding emergency laparoscopy in this 
group, however, choices may be influenced by 
poorer patient condition or a lack of expertise 
during night-time or weekend shifts when emer-
gency surgery is often performed. Patient selec-
tion may play a significant role in outcome 
differences, as more complex patients are more 
likely to undergo open intervention, which may 
skew results in favour of laparoscopic surgery. 
Additionally, laparoscopy may be not practical in 
patients with cardiovascular and respiratory 
impairment, or in those where laparoscopy is 
unlikely to be successful, such as extensive adhe-
sions, marked small bowel dilatation, severe sep-
sis and obstructing colorectal cancers. Therefore, 
availability of experienced laparoscopic surgeons 
and theatre staff is imperative, arguably more so 
than in younger patients [87]. Indeed, laparo-
scopic sigmoid resection for acute complicated 
diverticulitis is a feasible approach with potential 
to become the future gold standard [124, 125].

16.4.2  Colonic Resection: One-Stage 
or Two-Stage Procedure?

Increasingly, conservative approaches for com-
plicated diverticulitis are advocated, including 
interventional radiology for abscesses and lapa-
roscopic lavage for purulent peritonitis. In earlier 
years, the debate around technique was based on 

the level of proximal and distal resection, level of 
vascular ligation [126] and the use of synchro-
nous anastomosis [127].

Surgical options for acute diverticulitis include 
a simple colostomy formation, sigmoid resection 
with end colostomy (HP) and colonic resection 
with primary anastomosis (PRA) with or without 
diverting loop ileostomy (PRA ± I) (Table 16.3) 
[30, 128, 129].

HP, either open or laparoscopic, has been the 
standard treatment for complicated sigmoid 
diverticulitis [115, 130, 131]. Despite being the 
primary choice, mortality rate is between 2.6 and 
7.3% [131], with high associated morbidity and 
low subsequent colostomy closure rate [66, 132].

In the National Surgical Quality Improvement 
Program Study of the American College of 
Surgeons [133], 1314 patients underwent emer-
gency surgery for acute diverticulitis with 75% 
undergoing HP and PRA  ±  I performed in the 
remaining 25%. This study confirmed HP as the 
most commonly selected operation in the United 
States for surgical treatment of diverticulitis. 
However, these findings may mirror a lack of sur-
geon experience and timing of emergency proce-
dures over nights or weekend shifts precluding 
use of laparoscopy [124, 125].

A systematic review published in 2014 demon-
strated a minor preference for PRA ± I compared 
with HP, but only when performed by experienced 
surgeons [134]. Some randomized controlled tri-
als demonstrated a small improvement in stoma 
reversal rate for patients undergoing PRA ± I, but 
only in subsets where operator experience was 
high [134]. American guidelines recommend a 
two-stage procedure: HP or PRA and diverting 
protective ostomy [135, 136], where loop ileos-
tomy is almost always used. In view of these find-
ings, the American Society of Colon Rectal 
Surgeons (ASCRS) recommended that the deci-
sion for PRA with or without an ileostomy should 
be decided on a case-by-case basis.

In general, PRA with ileostomy is recom-
mended by American guidelines for patients with 
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peritonitis; however, it should be based on factors 
including haemodynamic instability, acidosis, 
acute organ failure and co-morbidities, in con-
junction with surgeon expertise. It is generally 
accepted that HP has more clinical value in 
patients’ haemodynamic instability, older or 
multi-co-morbid [30, 31, 80, 137, 138].

In these patients, the ASCRS and the World 
Society of Emergency Surgery recommended 
sigmoid colectomy with end colostomy or HP 
[31, 38, 43].

Similarly, the 2019 EAES consensus stated 
that in Hinchey III diverticulitis, PRA with proxi-
mal diversion has similar mortality, lower mor-
bidity and lower stoma rate at 12  months 
compared to HP with reversal. The derived rec-
ommendation thereafter was to consider PRA 
and proximal diversion over HP in patients with 
Hinchey III/IV diverticulitis in the appropriate 
clinical setting, whereas HP appeared to be the 
preferred operation for haemodynamically unsta-
ble patients with perforated diverticulitis. In 
unstable patients, damage control strategies 
including resection without anastomosis and 
temporary abdominal closure with re-look lapa-
rotomy should also be considered [108].

The same conclusions were reached in the 
LADIES trial where authors concluded that in 
haemodynamically stable, immunocompetent 
patients under 85 years, PRA ± I is preferable 
to HP as a treatment for perforated diverticuli-
tis (Hinchey III or Hinchey IV disease) 
(Table 16.4) [114].

However, a gold standard technique does 
not exist. In sigmoid colonic perforation, 
PRA  ±  I could be the ideal operation [139, 
141], but a case-by-case choice of the proce-
dure is recommended in current clinical prac-
tice [85, 140, 142].

16.4.3  Laparoscopic Peritoneal 
Lavage

The 2009, EAES guidelines proposed laparo-
scopic peritoneal lavage (LPL) for localized 

abscesses [79]. LPL has now been proposed as an 
alternative strategy for patients with peritonitis in 
order to control contamination and bridge 
patients to an elective PRA [106, 143–145].

Given this premise, it could be argued that this 
procedure constitutes an appealing option in 
elderly patients, serving to delay a definitive 
resection, which may be performed in a more 
controlled, elective setting.

In the literature, LPL has been advocated in 
Hinchey III diverticulitis, as well as Hinchey I 
and II diverticulitis, after failure of medical treat-
ment [146, 147]. The first non-randomized series 
showed promising results [64, 86, 142, 143, 148–
154], namely a reduced LoS and similar morbid-
ity. Before 2015, six systematic reviews were 
published [143, 154–158]. There were no RCTs 
and most series were retrospective.

Since 2015, three RCTs [114, 150, 159] and 
three meta-analyses [87, 160, 161] have been 
published.

In the LADIES trial, the LOLA group aimed 
to compare LPL with HP in Hinchey III divertic-
ulitis. The 30-day mortality was comparable as 
were primary endpoints (OR  =  1.28; 95% CI, 
0.54–3.03; p = 0.52), 1-year mortality (8.9% vs. 
14.3%; p = 0.43) and QoL. However, the trial was 
prematurely terminated because of an increased 
rate of adverse events in the LPL group after the 
inclusion of 90 patients in 42 centres [114]. The 
Scandinavian diverticulitis trial randomized LPL 
and colectomy in Hinchey III diverticulitis. The 
primary endpoint was 90-day morbidity, which 
was comparable between groups (LPL 30.7% vs. 
colectomy 26%; p = 0.53). Secondary endpoints, 
including operative time, reduced in the LPL 
group (p < 0.001), 90-day mortality (LPL 13.9% 
vs. colectomy 11.5%; p  =  0.67) and QoL and 
LoS, both of which were comparable. However, 
the 90-day re-operation rate (20.3% vs. 5.7%; 
p = 0.01) and rate of secondary peritonitis (12% 
vs. 0%; p = 0.03) had poorer results in the LPL 
group. Hence, authors did not recommend 
LPL.  At 1  year, morbidity and mortality were 
comparable between groups. However, LPL was 
associated with more severe sepsis and more 

M. Ortenzi et al.



171

Ta
bl

e 
16

.4
 

R
an

do
m

iz
ed

 c
on

tr
ol

le
d 

tr
ia

ls
 (

R
C

T
s)

 a
nd

 m
et

a-
an

al
ys

es
 a

ss
es

si
ng

 th
e 

us
e 

of
 p

ri
m

ar
y 

an
as

to
m

os
es

 in
 H

in
ch

ey
 I

II
/I

V
 d

iv
er

tic
ul

iti
s 

ad
ap

te
d 

fr
om

 B
ey

er
 e

t a
l. 

[8
6]

A
ut

ho
rs

Y
ea

r
G

ro
up

s
M

ea
n 

ag
e

H
in

ch
ey

 g
ra

de
Pr

im
ar

y 
en

dp
oi

nt
s

R
es

ul
ts

C
on

cl
us

io
ns

B
in

da
 e

t a
l. 

[6
2]

R
C

T
20

12
PR

A
 (

n 
=

 3
4)

H
P 

(n
 =

 5
6)

P
R

A
63

.5
 ±

 2
.2

H
P

65
.7

 ±
 1

.8

P
R

A
H

in
ch

ey
 

II
I 

=
 3

0
H

in
ch

ey
 I

V
 =

 4
H

P
H

in
ch

ey
 

II
I 

=
 4

5
H

in
ch

ey
 

IV
 =

 1
1

A
dv

er
se

 e
ve

nt
s

M
or

bi
di

ty
35

%
 v

er
su

s 
46

%
 

(p
 =

 0
.3

8)
M

or
ta

lit
y

3%
 v

er
su

s 
11

%
 

(p
 =

 0
.2

5)

N
o 

co
nc

lu
si

on
s 

be
ca

us
e 

pr
em

at
ur

el
y 

te
rm

in
at

ed

O
be

rk
ofl

er
 e

t a
l. 

[1
39

]
R

C
T

20
12

PR
A

 (
n 

=
 3

2)
H

P 
(n

 =
 3

0)
P

R
A

72
 (

60
–8

3)
H

P
74

 (
61

–8
1)

P
R

A
H

in
ch

ey
 

II
I 

=
 2

4
H

in
ch

ey
 I

V
 =

 8
H

P
H

in
ch

ey
 

II
I 

=
 2

3
H

in
ch

ey
 I

V
 =

 7

C
um

ul
at

iv
e

M
or

bi
di

ty
M

or
bi

di
ty

84
%

 v
er

su
s 

80
%

 
(p

 =
 0

.8
1)

M
or

ta
lit

y
9%

 v
er

su
s 

13
%

 
(p

 =
 0

.7
0)

C
R

 r
at

e 
P

R
A

I 
> 

H
P

90
%

 v
er

su
s 

57
%

 
(p

 =
 0

.0
05

)

St
ro

ng
 e

vi
de

nc
e 

fa
vo

ur
in

g 
PA

 w
ith

 p
ro

te
ct

iv
e 

ile
os

to
m

y 
ov

er
 H

P 
in

 th
e 

tr
ea

tm
en

t o
f 

ac
ut

e 
le

ft
-s

id
ed

 
co

lo
ni

c 
pe

rf
or

at
io

n 
w

ith
 

ge
ne

ra
liz

ed
 p

er
ito

ni
tis

C
on

st
an

tin
id

es
 e

t a
l. 

[1
40

]
M

et
a-

an
al

ys
is

20
06

P
R

A
57

%
H

P
43

%
15

 s
tu

di
es

96
3 

pa
tie

nt
s

I–
IV

M
or

ta
lit

y
M

or
ta

lit
y 

in
 

H
in

ch
ey

 >
 I

I
14

.1
%

 v
er

su
s 

14
.4

%
O

R
 =

 0
.8

1(
95

%
 C

I,
 

0.
36

–2
.0

1)
; W

ou
nd

 
ab

sc
es

s
O

R
 =

 0
.4

2
D

ee
p 

se
ps

is
O

R
 =

 0
.4

3

Pa
tie

nt
s 

se
le

ct
ed

 f
or

 P
R

A
 

ha
ve

 a
 lo

w
er

 m
or

ta
lit

y 
th

an
 

th
os

e 
tr

ea
te

d 
by

 H
P 

in
 th

e 
em

er
ge

nc
y 

se
tti

ng
 a

nd
 

co
m

pa
ra

bl
e 

m
or

ta
lit

y 
un

de
r 

co
nd

iti
on

s 
of

 g
en

er
al

iz
ed

 
pe

ri
to

ni
tis

 (
H

in
ch

ey
 >

II
)

C
ir

oc
ch

i e
t a

l. 
[1

15
]

M
et

a-
an

al
ys

is
20

13
P

R
A

 v
er

su
s 

H
P

14
 s

tu
di

es
10

41
 p

at
ie

nt
s

II
I/

IV
M

or
ta

lit
y

M
or

ta
lit

y
O

R
 =

 0
.3

8 
(9

5%
 C

I,
 

0.
17

–0
.8

5)
, p

 =
 0

.0
2

L
en

gt
h 

of
 s

ta
y

p 
<

 0
.0

01
R

e-
op

er
at

io
n 

ra
te

p 
=

 0
.3

0

M
ar

ke
d 

he
te

ro
ge

ne
ity

 
be

tw
ee

n;
 th

e 
ad

va
nt

ag
es

 in
 

th
e 

gr
ou

p 
of

 P
R

A
 in

 te
rm

s 
of

 lo
w

er
 m

or
ta

lit
y 

ra
te

 a
nd

 
po

st
-o

pe
ra

tiv
e 

st
ay

 s
ho

ul
d 

be
 in

te
rp

re
te

d 
w

ith
 c

au
tio

n 
be

ca
us

e 
of

 s
ev

er
al

 
lim

ita
tio

ns

16 Acute Diverticulitis



172

unscheduled operations. Finally, there were 
fewer stomas at 1 year in the LPL group (14% vs. 
42%; p < 0.001) compared with 73.5% in the HP 
group and only 26.5% PRA ± I [150].

The third RCT, randomizing Hinchey III 
diverticulitis for LPL or HP, was the DILALA 
trial [142, 149, 151].

The primary endpoint was 1-year re-operation 
rate, including elective sigmoid colectomies after 
LPL and continuity restoration after HP. This pri-
mary endpoint was significantly higher after HP 
(28% vs. 63%; p = 0.004) [149]. The secondary 
endpoint, short-term morbidity was comparable 
between groups as was the short-term re- 
operation rate (p = 0.63) [142]. At 1 year, mor-
bidity, mortality and QoL were comparable, 
whereas cumulative LoS was reduced after LPL 
(risk ratio = 0.65; 95% CI, 0.45–0.94; p = 0.047) 
[142]. However, in this trial, HP was always per-
formed in resection cases. Secondly, most re- 
operations consisted of elective continuity 
restoration in the HP group (84%), whereas LPL 
group re-operations were largely unplanned.

On the basis of these RCTs, two meta- analyses 
were published to asses LPL [2, 106]. The main 
finding of the first meta-analysis was a lower rate 
of 1-year re-operation after LPL (risk ratio = 0.54; 
95% CI, 0.38–0.76). However, this was not 
clearly defined in the original publication rate of 
the LOLA trial, and the drawbacks in the 
DILALA trial are explained above. Moreover, 
this meta-analysis did not use heterogeneity tests 
and was based on just three trials with different 
designs [161]. The second meta-analysis found 
no differences in terms of mortality or major 
morbidity [106].

However, LPL was associated with an 
increased risk of post-operative abscess and per-
cutaneous drainage (OR = 4.12; 95% CI, 1.89–
8.98; p  =  0.0004 and OR  =  5.41; 95% CI, 
1.62–18.12; p = 0.006).

As for LPL failure, co-morbidities, as well as 
an elevation of the C-reactive protein or of the 

Mannheim peritonitis index [152], and ASA 
score >2 [106] were reported as a major risk fac-
tors, whereas age >65 years (OR = 4.1; p < 0.001) 
and the presence of a chronic disease, namely a 
rheumatologic disease (OR  =  7.3; p  <  0.05) or 
chronic renal disease (OR = 8; p < 0.001) were 
found to be independent risk factors for post- 
operative mortality [100].

In conclusion, there is insufficient clinical evi-
dence to support the safety and efficacy of LPL as 
an alternative to colonic resection, regardless of 
patient age, and therefore, all guidelines 
 discourage the use of lavage in purulent or faecal 
peritonitis (Table 16.5) [30, 31, 35, 115].

There is yet more controversy when advanced 
age is specifically considered. Where some 
authors propose the use of LPL as a safe and fea-
sible alternative in elderly people [158], others 
report that age and immunosuppression were pre-
dictive factors for repeat intervention [160]. 
Overall, these findings highlight the challenges in 
surgical decision making in the treatment of com-
plicated diverticulitis in elderly patients.

Five Things You Should Know About Acute 
Diverticulitis in the Elderly and Frail Patient
• Since diverticulosis is an age-related condi-

tion, the incidence of complicated diverticuli-
tis is expected to rise.

• Aging and the related co-morbidities play a 
key role in post-operative outcomes.

• Laparoscopy has been proven to be feasible 
and safe in complicated diverticulitis even in 
urgent settings.

• There is a substantial lack of data, but lapa-
roscopic PRA could be the best choice in 
complicated diverticulitis, including in the 
elderly.

• Clinical evidence supporting the safety and 
efficacy of LPL as an alternative to colonic 
resection, regardless of patient age, is insuffi-
cient and all guidelines discourage the use of 
lavage in purulent or faecal peritonitis.
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Small Bowel Obstruction

Carlo Alberto Ammirati, Marco Ettore Allaix, 
and Mauro Zago

17.1  Introduction

Small bowel obstruction (SBO) accounts for 
about 15% of all hospital admissions for surgical 
gastrointestinal emergencies and 15% of admis-
sions to the emergency room for abdominal pain.

It is an urgent condition that is associated with 
significant patient’s morbidity and mortality, 
since it occurs more frequently in the elderly 
population than in young patients. Most frequent 
causes of SBO are adhesions (65%), hernias 
(10%), and tumors (5%) [1].

During the last 20 years, several advances in 
the diagnosis and treatment have been performed, 
aiming at improving the outcomes and reducing 
the treatment invasiveness. For instance, the 
implementation of the nonoperative management 
and the use of laparoscopy have reduced the 
number of unneeded laparotomies and lowered 
the postoperative complications [2].

The aim of this chapter is to revise pathophys-
iology, clinical presentation, diagnosis, and man-
agement of most common causes of SBO in the 
elderly.

17.2  Epidemiology

Intra-abdominal adhesions account for up to 70% 
of SBO in both young and elderly patient popula-
tions [1]. Formation of adhesions is related to the 
healing of the wounds after an operation, and it 
strictly depends on several factors, including the 
surgical technique, tissue inflammation, and use 
of foreign materials. The wide increase in the use 
of the laparoscopic approach has led to a signifi-
cant reduction in both rate of adhesions forma-
tion after abdominal surgery and need for surgery 
for SBO, when compared to the open approach. 
This is mainly due to smaller incisions and over-
all, less tissue trauma, and lower intraoperative 
bleeding than open surgery [2].

Another factor that influences the adhesion 
formation is the surgical site, with the rate of SBO 
that increases from 0.05% after cesarean section 
to about 10% after colorectal resection [3].

SBO recurrence is quite common, ranging 
from 12% at 1  year to 20% at 5  years after an 
episode nonoperatively treated and varying from 
8% after 1  year to 16% at 5  years in patients 
undergoing operative treatment [4].

17.3  Pathophysiology

In case of SBO, accumulation of intestinal con-
tents leads to small bowel dilation proximal to 
the point of obstruction. The stasis of intestinal 
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fluids determines further gas production, mainly 
due to bacterial overgrowth and food fermenta-
tion. As a consequence, wall edema develops, 
and absorptive functions of the small bowel 
mucosa are lost. The sequestered fluids progres-
sively transudate from the bowel lumen into the 
abdominal cavity. Fluids sequestration, along 
with vomit, leads to loss of fluids and subsequent 
hypovolemia. In addition, the decreased bowel 
perfusion due to mural edema, increased intralu-
minal pressure, and hypovolemia results in bowel 
ischemia with bacterial translocation and even-
tually in bowel necrosis. The risk of peritonitis 
significantly increases with the duration of failed 
medical treatment.

17.4  Clinical Presentation 
and Differential Diagnosis

Symptoms vary according to the severity, site, 
duration, and cause of SBO. Classic clinical man-
ifestation of SBO includes abdominal (crampy, 
intermittent, or constant when ischemia occurs) 
pain and distention, nausea, vomiting, and pro-
gressive obstipation. Fever is a common sign of 
bowel ischemia and overwhelming sepsis [1].

Clinical examination usually reveals classical 
signs of dehydration, such as hypotension, tachy-
cardia, and mucosal dryness. The evaluation of 
the abdomen shows moderate and localized to 
severe and diffuse distention according to the site 
of SBO (proximal vs. distal). During the first 
phase, bowel sounds appear hyperactive, aiming 
at overcoming the obstruction; then, they pro-
gressively disappear due to mural edema and 
muscular fatigue. Abdominal inspection reveals 
the presence of surgical scars from previous 
operations and allows to rule out the presence of 
incarcerated hernias of the abdominal wall [5]. 
Presence of rebound tenderness, guarding, and 
rigidity of the abdomen are clinical signs of 
bowel ischemia and possible perforation.

Blood tests are usually nonspecific, showing 
hemoconcentration, electrolyte derangement, 
and renal failure [6].Several conditions must be 
taken into consideration in the differential diag-
nosis of SBO: postoperative ileus, ileus second-

ary to excessive use of narcotics, and acute 
mesenteric ischemia.

17.5  Radiology

When SBO is suspected, plain abdominal films 
are commonly obtained in both dependent and 
nondependent positions. Sensitivity of abdomi-
nal x-rays for SBO widely ranges between 60 
and 93%, according to the radiologist experience 
and patient’s position used [7]. While abdomi-
nal x-rays could allow to detect abnormal small 
bowel dilation and the presence of air-fluid lev-
els, they do not assess the location and the cause 
of SBO and the presence of bowel ischemia.

In case a laparoscopic approach is suggested, 
plain film is not enough for surgical planning in 
the vast majority of cases.

There are growing evidences that point-of- 
care ultrasound (US) in diagnosing SBO has sen-
sitivity comparable to plain film [8–10]. 
Notwithstanding, the use of US is not wide-
spread. The main US finding of SBO is the visu-
alization of both dilated and empty small bowel 
loops, which is highly sensitive for the diagnosis 
of SBO. Additional findings are detection of free 
fluid, evaluation of peristalsis, measurement of 
dilated loops, pattern of the bowel wall, and 
assessment of bowel wall viability with color 
flow mapping and power Doppler. US is not as 
sensitive as CT in detecting the site and the nature 
of obstruction and can replace plain film as first- 
step imaging [10].

Abdominal CT scan is key in defining the 
exact site of SBO and the grade of dilatation of 
the small bowel loops, and in assessing signs of 
bowel ischemia (mural thickening and decreased 
enhancement, edema of the mesentery, pneuma-
tosis), and/or perforation. The CT scan also dis-
tinguishes between partial and complete SBO, 
and low-grade versus high-grade SBO. A com-
plete SBO occurs when the CT scan shows a 
severe discrepancy between the diameter of loops 
proximal to the transition point and distal small 
bowel, with no passage of gas or fluid. Incomplete 
high-grade SBO is similar to the complete SBO; 
however, it differs for minimal passage of intesti-

C. A. Ammirati et al.



183

nal contents beyond the point of obstruction. 
Low-grade SBO is characterized by mild discrep-
ancy in the diameters of the loops, proximal and 
distal to the transition point; the CT scan shows 
the presence of gas and liquids in the distal small 
bowel and right colon.

17.6  Management

The management of patients with SBO can be 
operative or nonoperative. Among several clas-
sifications that have been proposed over years, 
there are two models predicting the need for sur-
gery: the one proposed by Zielinski et  al. [11] 
that is based on three radiological and clinical 
signs (mesenteric edema, absence of small bowel 
feces sign, and obstipation) and that by Baghdadi 
et  al. [12], which includes radiologic findings, 
sepsis criteria, and comorbidities.

Nonoperative management should be always 
considered the first option in patients presenting 
with SBO without signs of peritonitis, small 
bowel strangulation, or intestinal ischemia. Even 
though the risk of SBO recurrence is slightly 
inferior after surgery than after conservative 
treatment, postoperative morbidity and mortality 
are high, especially in patients older than 80 years 
and postoperative quality of life is significantly 
impaired [13, 14].

Nonoperative management includes nil per os, 
insertion of nasogastric tube for gastric decom-
pression, and liquid infusion. The success rate of 
this conservative strategy ranges between 70 and 
90% [11]. Surgery should not be delayed more 
than 72  h if nonoperative management fails to 
solve the SBO episode, since complications rates 
are higher, the need for small bowel resection is 
more common, the hospital stay is longer, and 
mortality rates significantly increase.

The oral administration of Gastrografin®, a 
water-soluble radiopaque solution, is part of the 
conservative treatment in patients diagnosed with 
SBO. It has a therapeutic effect due to its osmo-
larity that is six times higher than that of extracel-
lular fluids, it promotes the passage of fluids from 
the bowel wall into the intestinal lumen, thus 
reducing edema. In addition, it enhances small 

bowel peristalsis. It has been demonstrated that 
Gastrografin lowers the need for surgery, the 
length of hospital stay, and shortens the time to 
SBO resolution [15, 16]. However, the persis-
tence of SBO-related symptoms, along with the 
lack of passage of Gastrografin in the ascending 
colon at plain films 6–8 h after oral administra-
tion, denotes failure of this treatment. The admin-
istration of Gastrografin® should be preferably 
included in a precise institutional algorithm [17]. 
There are some risk factors for failure: patient’s 
age higher than 65 years, multiple previous open 
operations, and previous surgical treatment for 
SBO.

When a patient with SBO is selected for sur-
gery, the choice is between an open and a laparo-
scopic approach. The last 15 years have witnessed 
a significant adoption of the minimally invasive 
approach in centers with extensive experience in 
laparoscopic surgery. However, main concerns 
remain the limited working space and the risk of 
iatrogenic injuries to the bowel.

Main contraindication to the laparoscopic 
approach to SBO is the patient’s hemodynamic 
instability. Otherwise, it is recommended in sta-
ble patients and in those with suspected bowel 
ischemia too. Laparoscopy is associated with bet-
ter short-term and long-term outcomes than open 
surgery. In particular, cardiorespiratory compli-
cation and deep venous thrombosis rates are 
lower, and resumption of gastrointestinal func-
tion occurs earlier [18, 19]. Predictors of success 
are less than two previous abdominal open sur-
geries, nonmedian incisions, single-band adhe-
sion, treatment within 24  h from the onset of 
symptoms, and surgeon experience in laparo-
scopic surgery.

One of the most important factors that must be 
taken into consideration when planning the man-
agement strategy for SBO is the patient’s age. For 
instance, elderly patients are more likely to have 
comorbidities that make the recovery after sur-
gery prolonged with significant impairment of 
patient’s functional status and quality of life. This 
might be due to the very limited use of the lapa-
roscopic approach in elderly patients in Italy, as 
recently showed by the results of the FRAILESEL 
Italian Multicenter Prospective Cohort Study 
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[20]. On the other hand, delayed surgery more 
than 24 h after an attempt of nonoperative treat-
ment in elderly patients might be associated with 
increased risk of acute renal failure and myocar-
dial infarction secondary to stopping oral medi-
cations for the treatment of comorbidities. 
However, these statements are based on very lim-
ited amount of research, in the absence of high- 
quality evidence.

Most interesting, Springer et al., analyzing a 
series of SBO in an elder population, showed a 
higher rate of bowel resection (29%) among 
those who underwent delayed surgery (median 
2 days). Surgery after failed nonoperative man-
agement was associated with a mortality of 14% 
versus 3% for those who underwent immediate 
surgery [21].

17.7  Laparoscopic Surgical 
Strategy and Technique: Tips 
and Tricks

Proper positioning of the patient is paramount for 
an effective laparoscopic adhesiolysis. Tilting of 
the table in every position during the operation 
for pulling away the dilated loops is frequently 
required, and sometimes a change of the side of 
the main operator. All the following issues should 
be meticulously checked before starting the oper-
ation: both arms should be along the patient’s 
sides, shoulders keepers (and feet keepers in 
obese) must be in place, the table remote control 
should be efficient, and the nasogastric tube and 
the urinary catheter are in place.

Atraumatic graspers and cold scissors are the 
most important instruments. The use of a 30° 
telescope is strongly advisable. A preoperative 
individual planning based on CT-imaged evalua-
tion is essential for deciding where the first trocar 
should be placed. In general, on the opposite 
quadrant of the presumed site of the obstructive 
band, and far from previous surgical scars.

No evidences are available for supporting the 
use of open laparoscopy versus Veress needle 
versus optic trocar for the induction of pneumo-
peritoneum. Gentle blunt dissection with a 30° 
telescope directly against parietal adhesions, 

when needed, is a clever maneuver for getting 
enough space for the second trocar. Additional 
ports are inserted as needed. Using a 5-mm 
angled scope allows to employ any port [22].

The first step is to pull away the dilated loops 
by gravity, gaining the workspace, focusing on 
the transition point. Dissection is done with cold 
scissors and blunt dissection. There is a high risk 
of immediate and/or delayed thermal injuries 
using energy devices.

Identification of the last ileal loop and a gentle 
handling of empty loops allow to get the occlu-
sive point.

The technique is a mix of sharp and blunt 
dissection.

Handling dilated loops is forbidden, due to the 
risk of tearing. Grasping the mesentery could be 
an alternative, when required.

After fixing the occlusive band, there is no 
need for further explorations.

An inadvertent enterotomy can be laparoscop-
ically repaired.

Unexpected findings need for resection, inad-
vertent enterotomy not manageable laparoscopi-
cally, and inability to find the transition point are 
reasons for conversion. Incision could be tailored 
in size and site according to the requirements.

A tailored laparotomy can be facilitated by an 
exploratory laparoscopy in particular cases: 
obstructing small bowel mass (endometriosis, 
neoplasia, carcinosis) or when facing with biliary 
ileus (laparoscopic identification of the impacted 
stone and a tailored laparotomy for enterotomy 
and stone extraction) [22].

Viability assessment could be safely done by 
laparoscopy, directly warming bowel loops with 
a jet of heated saline, waiting until 20  min for 
reassessment.

Five Things You Should Know About
• Intra-abdominal adhesions account for up to 

70% of SBO in both young and elderly patient 
populations and it is burdened by considerable 
recurrence rate, ranging from 12% at 1 year to 
20% at 5 years after an episode nonoperatively 
treated and varying from 8% after 1  year to 
16% at 5 years in patients undergoing opera-
tive treatment.
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• Symptoms are generally aspecific and vary 
according to the severity, site, duration, and 
cause of SBO, including abdominal pain, dis-
tention, nausea, vomiting, progressive obsti-
pation, and fever which is a common sign of 
bowel ischemia and overwhelming sepsis.

• Abdominal X-rays and US may play a role 
during first steps of SBO diagnosis, with good 
sensitivity and specificity, as they can detect 
indirect signs of SBO, but they did not high-
light the cause or the location of obstruction, 
as CT scan.

• Nonoperative management should be always 
considered the first option in patients present-
ing with SBO without signs of peritonitis, 
small bowel strangulation, or intestinal isch-
emia and it includes nil per os, insertion of 
nasogastric tube for gastric decompression, 
and liquid infusion; oral administration of 
water-soluble contrast agent may have a thera-
peutic as well as diagnostic role.

• Despite limited working space and the risk of 
iatrogenic bowel injuries, laparoscopic tech-
nique is associated with better short-term and 
long-term outcomes than open surgery; main 
contraindications are represented by hemody-
namic instability.
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Incarcerated Inguinal and Crural 
Hernias

Alberto Sartori, Umberto Bracale, 
Andrea Bianchin, Emanuele Pontecorvi, 
Jacopo Andreuccetti, Vania Silvestri, 
and Francesco Corcione

18.1  Incarcerated Inguinal 
and Crural Hernias

The inguinal hernia is probably the surgical 
pathology that affects the majority of the popula-
tion in the Western world; it has been calculated, 
for example, that about 1.65 million visits are 
made each year within the American healthcare 
system [1, 2]. In fact, the chance of developing an 
inguinal hernia during one’s lifetime is relatively 
high and the rates are 27–43% for men and 3–6% 
for women [2–4]. While the groin hernia is more 
in the male, the femoral hernia is more frequently 
diagnosed in the female.

The risk factors associated with the onset of 
a hernia in the crural groin region are numerous 
and have been summarized in Table  18.1 [1]. 
Among the main risk factors, besides the sex of 
the patient, there is obesity, a pathology that is 

rapidly increasing in the world; this problem has 
assumed enormous proportions, almost pandemic 
in western regions so that the term “globesity” 
has been coined [5–8]. Obesity is also related to 
the onset of many other diseases such as diabetes 
mellitus, sleep apnea syndrome and asthma, non-
alcoholic cirrhosis, and many others [8]. Obesity 
and associated diseases result in medically and 
surgically fragile patients.

Age is another risk factor involved in the 
formation of a hernia in the crural groin region, 
probably due to the progressive change of elas-
tic fibers, with a progressive reduction of type I/
III fibers in collagen metabolism [9, 10]. Some 
studies have shown that in elderly patients there 
is, on the one hand, a progressive reduction of 
oxytalan fibers, which are responsible for tissue 
resistance, and on the other hand, an increase 
in mature elastic fibers and elaunin, which are 
responsible for tissue elasticity. The degeneration 
of the elastic fibers and collagen fibers present 
in the transversalis fascia mainly favors the onset 
of a direct inguinal hernia, while the degenera-
tion of the fibers and their replacement with less 
elastic fibers at the level of the inner groin ring 
promote the onset of an indirect hernia [9, 10].

The World Health Organization defines the 
elderly as those patients who are over 65 years 
of age [11]. It has been estimated that in the 
Western world in 2019 there were more than 
700 million people considered elderly, and this 
number is expected to double by 2050, when this 
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 population will make up about 20% of the total 
[11, 12]. Therefore, the increase in life expec-
tancy—associated with an increase in obesity 
and associated diseases and the high incidence 
of hernia pathologies of the crural groin region—
makes us assume that, in the near future, clini-
cians and surgeons will have to treat more fragile 
and elderly patients with inguinal and femoral 
hernias.

Taking into consideration what is written 
in the proposed guidelines of the Hernia Surge 
Group, the strategy of “watch and wait” is safely 
applicable in patients with asymptomatic hernias, 
however, it must be kept in mind that in 70% of 
cases these patients will become symptomatic 
within 5 years of diagnosis and that the risk of 
incarcerated and strangled intestinal loop could 
be a problem when addressed in emergency [1]. 
A scheduled surgery, regardless of the technique, 
allows the clinician to minimize the operating 
risks, as opposed to what happens in emergency 
surgery, where the percentage of complications 
and mortality increases regardless of the age of 
the patient [13, 14]. By analyzing now the prob-
lem of the surgical treatment of inguinal hernias 
in elderly and frail patients, we must consider 
that these patients generally have a minor func-
tional reserve and the associated comorbidities 
can negatively affect short-term outcomes and 
postoperative mortality. It is essential, as advo-
cated by several authors, to stratify the risk of 
elderly patients according to age, comorbidities, 

and some exogenous factors. In literature, there 
are many studies that, by stratifying the surgi-
cal risk of the geriatric population, have shown 
that postoperative complications, mortality, and 
readmission at 30 days are higher in the popula-
tion over 80  years of age [15–17]. In addition, 
Subramaniam et al., after analyzing a cohort of 
117,997 geriatric patients undergoing surgery 
and through a multivariate analysis, have con-
cluded that there are also many exogenous vari-
ables that can affect 30-day readmission [15]. 
These variables are not always related to the 
patient’s comorbidities. Therefore, clinicians 
should carefully evaluate, if possible in a mul-
tidisciplinary analysis, which surgical approach 
is most appropriate and which anesthesia is most 
suitable in the elderly and frail patient presenting 
with a strangulated groin hernia.

The data regarding the possibility of incarcer-
ated hernia in the groin-femoral region are quite 
heterogeneous and often, as reported by Gallegos 
et al., the first sign of the presence of a hernia is 
its imprisonment [18]. The risk of imprisonment 
for inguinal hernia is 11–24%, while for femo-
ral hernia it varies from 16 to 62% [13, 14, 18]. 
The content of the herniated sac of an incarcer-
ated hernia more frequently comprised omen-
tum, peritoneal fat, and intestine and more rarely 
the appendix, bladder, and appendages [13, 14]. 
Mortality and postoperative complications after 
urgent crural groin hernioplasty are associated 
not only with the patient’s preoperative clini-

Table 18.1 Risk factors associated with IH formation

Evidence
Level—high

Evidence
Level—moderate

Evidence
Level—low

Evidence
Level—very low

Inheritance Primary hernia type Race (significantly less 
common in black 
patient)

Pulmonary disease (COPD and 
chronic cough) possibly 
increasing the risk of IH 
formation

Gender (8–10 times 
more common in 
males)

Increased systemic levels 
of matrix metalloproteinase

Chronic constipation

Age Rare connective tissue 
disorders

Tobacco use (inversely 
correlated)

Collagen type I/III 
metabolism

Socio-occupational 
factors

Obesity
Prostatectomy history
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cal condition, but also with the fact that hernio-
plasty is associated with intestinal resection [19]. 
Incarceration and strangulation of the contents of 
the hernia sac cause a microvascular congestion 
which leads to a progressive ischemia of the tis-
sue. The ischemia caused by incarceration of an 
intestinal loop and the risk of having to resect it 
are directly proportional to the time between diag-
nosis and treatment [20–23]. In fact, the time that 
elapses between the event and the surgical treat-
ment is very important because not only will the 
intestinal ischemia be greater with the possibility 
of having to resect the loop and the presence of 
contaminated fluid due to bacterial translocation, 
but also the distension of the intestinal loops that 
could compromise the possibility of access to the 
abdominal cavity with laparoendoscopic tech-
nique [20]. As described by Koizumi et al., it is 
therefore evident that the timing for the treatment 
of a strangulated inguinal hernia is fundamental 
for the outcome of the surgery and for the choice 
of the surgical approach to be used [20].

The first case of incarcerated inguinal her-
nia treated laparoscopically in emergency was 
described in 1993 by Watson et al., however, to 
date there is little literature on the subject and 
the cases, are few, probably due to the low inci-
dence rate of incarcerated hernia and the techni-
cal skills required by the surgeon to treat them 
laparoscopically [24]. The Italian Registry of 
emergency-treated hernias in the elderly patient 
has collected a case history with 259 patients 
operated on, of which only 10 with laparoscopic 
technique [19]; also the guidelines published 
by the Hernia Surge Group have not openly 
endorsed the use of the laparoscopic approach 
in emergency, they have concluded that the sur-
gical indications of choice are bilateral inguinal 
hernias and recurrences, while unilateral hernias 
should be addressed only by experienced sur-
geons [1].

The problems in the choice of surgical tech-
nique for the treatment of an incarcerated femo-
ral groin hernia in the elderly and frail patient can 
be divided into two main groups: anesthesiologi-
cal problems and technical feasibility problems.

From the anesthesiological point of view, lap-
aroscopy represents a safe technique and it has 

been shown that there is a reduction in blood loss, 
lung infections, and consequently postoperative 
hospitalization, making it the gold standard for 
some operations. Some challenging side effects 
from the past are now considered relatively 
minor and there is no way to predict the decom-
pensation of chronic heart or lung disease during 
laparoscopic surgery [25–27]. Clinicians must 
consider that in the elderly patient the residual 
lung volume, that is, the portion of air that is not 
expelled and therefore does not participate effec-
tively in gas exchange, increases by 10% every 
decade of age; the final effect is that the elderly 
patient is more prone to atelectasis, hypoxemia, 
and pulmonary shunting as they decrease vital 
capacity and lung reserve [27, 28]. Moreover, 
arterial hypertension, insufficiency, and cardiac 
ischemia are common in patients over 65 years 
of age and atrial fibrillation affects about 80% 
of elderly patients causing a decrease in car-
diac output. Some of the advantages obtained 
by using the laparoscopic technique may be in 
vain in these patients, especially if the volume 
of intra- abdominal gas insufflation is greater 
than 15  mmHg, the positions on the operating 
bed are extreme, and even more if the operating 
time increases [28, 29]. The elderly patient with 
strangulated hernia and bowel loop involvement 
often reaches ER dehydrated and hypovolemic, 
which combined with the need to increase the 
Trendelenburg position to remove the loops and 
increased intra-abdominal pressure can have a 
negative effect on the patient. Clinicians should 
consider valvular and coronary heart conditions 
as the patient may not tolerate the preload and 
afterload values of laparoscopy, which may 
decrease splanchnic and especially renal perfu-
sion [27–29]. The decision to submit a patient 
with a strangulated hernia to general anesthesia 
cannot be entrusted only to the ASA classifica-
tion system, which does not consider the patient’s 
age, type of surgery, and anesthesiological tech-
nique; even predictive morbidity and postopera-
tive mortality are not well defined by the ASA 
classification [30–32]. In literature, there are few 
studies that report the use of spinal anesthesia to 
perform laparoscopic hernioplasty and concern 
only scheduled operations, therefore, for urgent 
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operations, anesthesia should be general, pos-
sibly with laryngeal mask [33]. While there is 
evidence of increased postoperative pulmonary 
and cardiological complications associated with 
general anesthesia compared to local anesthesia, 
there is not the same evidence of increased neu-
rocognitive disorders. General anesthesia plays 
an important role in postoperative neurocognitive 
disorders, the most frequent of which is postoper-
ative delirium, which can persist even more than 
a month after surgery and therefore this factor 
should also be considered in the elderly and frail 
patient. In concluding the analysis of the anesthe-
siological problem in the treatment of emergency 
inguinal hernia in the elderly and frail patient, 
both surgeon and anesthesiologist will need to 
share clinical views [26–29].

With regard to the second problem of tech-
nical feasibility, the guidelines offered by the 
Hernia Surge Group have highlighted character-
istics related to patients with hernias that justify 
the use of plastic surgery as first choice accord-
ing to Lichtestein [1]. Some common conditions 
are inguinoscrotal hernias, previous abdominal 
surgery, pelvic or vascular surgery, recurrences 
after laparoendoscopic surgery, and lack of expe-
rience and appropriate equipment. As we have 
already seen, the literature regarding the use of 
emergency laparoscopic techniques is scarce and 
this is also determined by the fact that laparoen-
doscopic techniques are not widely used even 
in scheduled operations. Currently the laparo-
endoscopic approach to inguinal hernia is more 
widespread in wealthy countries with varying 
percentages in Australia (55%) and Switzerland 
(40%) [1]. In 1992, Arregui et al. first described 
a transabdominal preperitoneal plastic surgery 
(TAPP) to repair an inguinal hernia [34]. This 
technique, which exploits the principle of the 
preperitoneal approach of Stoppa, is completely 
“tension free” [35]. Shortly after, an alternative 
to the TAPP was introduced into clinical prac-
tice, the total extraperitoneal patch plasty (TEPP) 
that uses the same principles as the TAPP as a 
complete dissection of the pelvic floor with the 
implantation of a large mesh covering the entire 
inguinocrural area. Thus, in the late 1990s, lapa-
roscopic inguinal hernia repair (LIHR) gained 

a stable role in the treatment of inguinal hernia 
repair (IHR). However, the spread of the tech-
niques and the choice of one rather than the other 
by the surgical community were uneven world-
wide [36]. The spread of TAPP and TEPP was 
slowed down by distrust of both techniques, 
linked to the need for a long learning curve, costs, 
and the need for general anesthesia in compari-
son to the open approach. In the world there is 
no preference for one approach in particular; in 
fact from the Swedish registry there is a tendency 
toward the preperitoneal approach as well as in 
Switzerland; on the other hand, from the German 
Herniamed registry the trans abdominal approach 
is preferred, in fact out of almost 180,000 groin 
hernias most of them have been operated using 
the TAPP technique and only 20% using the TEPP 
technique [37, 38]. Recently, with the improve-
ment of scientific evidence, the International 
Guidelines of the Hernia Surge Group have 
reported many statements and recommendations 
regarding the use of laparoscopy for the treat-
ment of inguinal hernias [1]. They have reported 
that TAPP and TEPP have similar operating 
times and risks of postoperative complications, 
equal incidence of acute and chronic pain, and 
recurrence rate. They showed a higher frequency 
of visceral lesions and hernias on trocar in TAPP 
and a higher incidence of vascular lesions and 
conversions in TEPP.  Regarding the superiority 
of technique between TAPP and TEPP, in the last 
10 years numerous studies have been published. 
Bracale et al. in their network meta-analysis have 
shown how TAPP and TEPP have improved clin-
ical outcomes compared to the open technique, 
but TAPP and TEPP are equally effective [39]. 
However, the published recommendations are 
based on the results of some RCTs and meta-
analyses in which the authors did not exclude 
female patients, or those with bilateral hernia or 
recurrence. This problem could affect the daily 
clinical approach to primary primitive unilateral 
hernia. In fact, even Kockerling suggested that 
a distinction should be made between different 
hernias (unilateral primary, bilateral, in women, 
recurrent hernia, etc.) and that in the future they 
should also be considered scientifically as sepa-
rate groups [38]. He also reported that “this con-
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siderably reduces the total number of studies 
available to answer key scientific questions. But 
this would mean that the remaining studies would 
allow more precise statements to be made for a 
specific subgroup of inguinal hernias.”

Currently six systematic reviews and meta- 
analyses of literature are available for comparison 
between TEPP and TAPP [39–42]. Some of these 
articles [39–41] did not include enough RCTs 
to allow direct comparison between TEPP and 
TAPP. Other [43] included seven RCTs, with dif-
ferent inclusion criteria (female patients, recur-
rences, or bilateral inguinal hernias). A recent 
meta-analysis for comparison of TEPP with 
Chen’s TAPP with 1519 randomized patients 
also included other RCTs. Most of these studies 
included female patients, recurrences, or bilat-
eral inguinal hernias [44]. Therefore, the body 
of previous meta-analyses does not allow defini-
tive conclusions to be drawn on clinical decision 
making for TAPP or TEPP in primary unilateral 
hernias [40, 45].

In order to examine possible differences 
between TEPP and TAPP for unilateral primary 
inguinal hernia in men, we report the results 
of RCTs [46–48] that directly compared both 
procedures on this cluster. Butler et  al. [47] 
reported minimally higher costs for TEPP than 
for TAPP.  Similarly, there was no difference in 
recurrence rate. Hamza et  al.’s RCT found no 
difference in operating time, postoperative com-
plications, postoperative pain, time to return to 
normal activity, and recurrence rates between 
TEPP and TAPP [46]. Gong et al. also found no 
difference in surgery time, postoperative compli-
cation rate, hospitalization, postoperative pain, 
and time to return to normal activities [48].

Günal et  al.’s RCT also found no difference 
between TEPP and TAPP in postoperative com-
plications, postoperative pain, or recurrence rate 
[49]. Therefore, it is clear that few RCTs with a 
small sample size are available for comparison of 
TEPP and TAPP for selective primary unilateral 
inguinal hernia repair in men. However, these 
RCTs found no difference for most of the results 
examined.

These results have been recently confirmed 
through the Herniamed hernia registry [50]. 

Kockerling et al. compared the results of 14,426 
TEPP with 14,426 TAPPs performed through 
scheduled operations for primitive unilateral 
inguinal hernias in male patients and found 
no difference in intraoperative complications, 
complication- related reoperation, recurrence 
rate, and pain [50]. They found only a significant 
disadvantage of TAPP for postoperative compli-
cations (3.0% vs. 1.7%) due to the higher seroma 
rate in TAPP.  However, the bleeding rate was 
higher in TEPP at 0.8% versus 1.1%. The higher 
rate of postoperative complication for TAPP, to be 
handled very carefully, could be partly explained 
by larger defects, more scrotal hernias, and older 
age. They concluded that a large registry analysis 
found no significant difference between TAPP 
versus TEPP regarding the outcome of selective 
primary unilateral hernia repair in men.

Again from the Herniamed registry, other 
results are available as to the analysis between 
TEPP and TAPP for the treatment of recurrent 
hernia following previous open primary surgery 
[1]. There was no difference in other postopera-
tive complications between TEPP and TAPP for 
recurrent hernia repair.

Another important topic about TAPP and 
TEPP is a theoretically higher risk of bleeding 
than OR due to the extensive dissection involved. 
This problem has always been analyzed on the 
basis of data collected in Herniamed’s registry 
[51]. Of 82,911 patients in the Herniamed reg-
istry who had undergone inguinal hernia repair, 
11% were operated on while receiving anti-
thrombotic therapy or with existing coagulopathy 
[51]. The secondary postoperative bleeding rate 
(3.91%) was significantly higher (quadrupled) 
in patients with coagulopathy or antithrombotic 
therapy than in the group without that 1.12% risk 
profile. The multivariable analysis also showed 
that open surgery, older age, higher ASA score, 
recurrence, male, and a large hernia defect were 
factors associated with a higher risk of postop-
erative bleeding. Patients receiving antithrom-
botic therapy or with existing coagulopathy who 
undergo inguinal hernia surgery have a fourfold 
increased risk for postoperative secondary bleed-
ing [51]. The authors concluded that, despite the 
extensive dissection required during TEPP and 
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TAPP, the risk of hemorrhagic complications and 
complication-related surgery appears to be lower 
than OR [51].

Other important factors recently investigated 
are sexual function and fertility rates after a dif-
ferent approach for IHR.  Many patients with 
inguinal hernia complain of preoperative sexual 
dysfunction. IHR should relieve these preop-
erative symptoms. There have been few studies 
that have examined the impact of IHR on sexual 
function.

A study based on a questionnaire conducted 
by Schouten et al. with 500 male patients under-
going TEPP found that one third of patients had 
pain from sexual activity [52]. In contrast, in a 
Danish national questionnaire study, Bischoff 
et al. found that dysfunction and reduced sexual 
activity due to pain was a significant problem 
after LIHR [53].

In a study by Štula et  al., 53% of patients 
undergoing TAPP had antisperm antibodies 
(ASA) which is the only marker for the mea-
surement of nonfertility [54]. A recent RCT was 
designed to compare sexual function, effect on 
fertility indices, sperm quality, and the presence 
of ASA in patients undergoing inguinal hernia in 
the operating room, TEPP, and TAPP [55]. The 
study included 121 patients with 41 patients in 
the TAPP group (Group 1), 40 in the TEPP group 
(Group 2), and the remainder in the OR group 
(Group 3). They concluded that CSR, OR, TEPP, 
or TAPP lead to improved sexual function and 
fertility indices and can have a significant impact 
on the patient’s preoperative counseling in terms 
of choice of repair, depending on the expertise 
available in a particular hospital center [55]. A 
previous RCT from Bansal et al. comparing tes-
ticular and sexual function and quality of life fol-
lowing TAPP and TEPP for IHR, found that LHR 
improves testicular function, sexual function, and 
quality of life, but TEPP and TAPP are compa-
rable in terms of long-term results [56].

Regarding the problem of incarcerated hernia 
in the elderly and frail patient, there are no RCTs 
and meta-analyses comparing TAPP and TEPP, 
so the results are those referable to retrospective 
monocentric studies, also in case history patients 
are heterogeneous in sex, age, comorbidity, 

and types of hernia. Ceresoli et  al. have shown 
through a multivariate analysis that some comor-
bidities are independently associated with major 
complications of hernioplasty [19]. In addi-
tion, postoperative hospitalization, regardless of 
whether associated with intestinal resection, is 
greater in patients operated laparoscopically than 
those operated with open technique, and also 
for this reason, some surgeons do not prefer the 
laparoscopic approach. In literature, the surgical 
technique is the same as the one used for sched-
uled operations, however, we believe that it is 
advisable to perform the surgery with a 30° optic 
and to place at least two 10 mm trocars to allow 
the insertion of gauze and stitches without hav-
ing to repeatedly extract the optics losing time 
and concentration. The positioning of the blad-
der catheter is not carried out routinely in sched-
uled operations, but it is advisable to position it 
in emergency situations especially in the elderly 
patient, to monitor diuresis possibly also postop-
eratively. Antibiotic prophylaxis according to the 
International Guidelines may not be performed, 
but during operations for incarcerated hernias it 
is advisable for possible bacterial translocation 
especially when an intestinal loop is incarcerated 
[1]. Leibl et  al. also recommended to wash the 
abdominal cavity and remove any liquid; accord-
ing to our experience, it is advisable to perform 
a culture swab of the liquid in order to choose a 
targeted antibiotic therapy [57]. The reduction of 
the intestinal loop or the contents is not always 
possible so, as recommended by Leibl et al., it is 
useful to make an incision in the inner groin ring 
to facilitate the reduction of the contents of the 
herniated sac [57]. In case of intestinal necrosis, 
the positioning of the mesh is still a question of 
debate, however, we believe that if contamination 
is reduced, it is possible to perform it safely [13]. 
The first advantage of using the laparoscopic tech-
nique is to perform an exploration of the abdomi-
nal cavity to verify the vitality of the intestinal 
loop. In the past, a mixed technique was recom-
mended that would allow the exploration of the 
abdominal cavity by inserting the optics through 
the inguinal ring, and despite various limitations, 
it can still be considered suitable, especially in 
the fragile patient [13, 14]. The second advantage 
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of the laparoscopic technique is the possibility to 
treat the hernia once the sac is reduced and while 
waiting and observing the state of the intestine 
to decide whether to resect it [13, 14]. We do not 
believe that, in the presence of a contralateral her-
nia, should plastic surgery be performed also on 
a possible asymptomatic hernia. In conclusion, 
following our experience, the treatment of incar-
cerated inguinal hernia should not be considered 
the gold standard and should be performed by 
experienced surgeons. An incarcerated hernia in 
the elderly and frail patient can be treated lapa-
roscopically, but both surgeon and anesthesiolo-
gist must carefully evaluate the patient’s general 
and abdominal conditions to avoid canceling the 
positive effects of laparoscopic surgery.

Five Things You Should Know About 
Incarcerated Inguinal and Crural Hernias in 
the Elderly and Frail Patient
• There is no evidence supporting an optimal 

approach for strangulated or incarcerated 
groin hernia.

• The time from onset to surgery is the most 
important prognostic factor in patients with 
strangulated groin hernias.

• Abdominal contrast-enhanced computed 
tomography (CT) provides important infor-
mation about wall hernias and their contents.

• Laparoscopy may be a useful tool with the tar-
get of assessing bowel viability after sponta-
neous or manual reduction of hernia.

• An incarcerated hernia in the elderly and frail 
patient can be treated laparoscopically, but 
both surgeon and anesthesiologist must care-
fully evaluate the patient’s general and abdom-
inal conditions.
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19.1  Introduction

Many studies have focused on the “frail elderly,” 
although the criteria used for this population’s def-
inition are still unstandardized [1]. Conventionally, 
“elderly” has been defined as a chronological age 
of 65 years old or older. This is the fastest-growing 
sector of society. Frailty is conceptually defined 
as a clinically recognizable state in which older 
people’s ability to cope with everyday or acute 
stressors is compromised by an increased vulner-
ability brought by the age- associated decline in 
physiological reserve and function across multiple 
organ systems. The growing importance of elderly 
patients in national health care systems is well 
documented because it can raise medical costs and 
affect patient quality of life.

Laparoscopic surgery has been widely accepted 
as a minimally invasive treatment to reduce the 
morbidity after conventional surgery, and sev-
eral studies have demonstrated the feasibility of 
laparoscopy in the elderly with advantages that 
include improved quality of life, a minimal degree 
of pain, shorter hospital stay, early rehabilitation, 
and early return to social activity. Despite under-
lying comorbidities, patients older than 65 years 
tolerate laparoscopic procedures exceptionally 
well. Abdominal hernia repair is one of the most 

common procedures performed by general sur-
geons, with more than 200,000 done each year in 
the United States [2]. Treatment for incarcerated 
hernia is often delayed in elderly and frail patients 
due to unresponsiveness and insensitiveness to 
local pain, but an early diagnosis is fundamen-
tal to avoid strangulation [3, 4]. Strangulation is 
a potentially fatal complication of a hernia and 
should always be considered a surgical emer-
gency. The risk is maximal in small- to medium-
sized defects. In large and extensive defects, the 
viscera are often permanently herniated and if 
this goes on over an extended period of time, the 
risk of ‘loss of domain’ (LOD) within the proper 
abdominal cavity can emerge. This means that the 
remaining lateral abdominal wall tissues chroni-
cally retract and there may be insufficient room 
for all the viscera within the revised abdominal 
cavity when the tissues are re- approximated. In 
patients with LOD hernias, the abdominal cav-
ity is unable to fully accommodate the abdomi-
nal contents within its fascial boundaries, and 
the closure of the fascia can lead to high intra-
abdominal pressures or abdominal compartment 
syndrome. Despite the prevalence of abdominal 
wall reconstruction procedures, there is little con-
sensus about the indications for repair, optimum 
technique, or appropriate position of the pros-
thetic mesh. Given the wide variety of patient and 
hernia factors, no single approach will likely fit all 
abdominal wall repair types. Most surgeons agree 
that all incisional hernias should be repaired with 
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a prosthetic (synthetic or biologic or biosynthetic) 
mesh because recurrence rates are 10% after indi-
rect repair. Conversely, following prosthetic pro-
cedures, the rate is reduced to 2.7% [5].

A prosthetic mesh can be placed as an in-lay 
(sewn to the fascial edge), an on-lay (sewn above 
the fascia), or a sub-lay (underneath the fascia). 
Subway mesh can be placed in the intraperitoneal, 
preperitoneal, or retro-rectus space. The in- lay 
(bridge technique) approach has been largely aban-
doned because of high recurrence rates. The on-
lay (Chevrel technique) approach is discouraged 
because when the prosthetic mesh is placed in the 
subcutaneous position, it is at high risk for mesh 
infection. Most hernia surgeons agree that the pros-
thetic mesh should be placed as a sub-lay. Surgical 
options include the laparoscopic technique, robotic 
transabdominal retromuscular umbilical prosthetic 
(TARUP) repair, or an open repair [6].

19.2  Pathophysiology

The higher incidence of incisional hernias in the 
elderly could be attributed to several factors, and 
is thought to be a multifactorial process. Systemic 
chronic diseases like obesity, renal failure, diabe-
tes, malnutrition, smoking, or long-term systemic 
medications including immunosuppressants and 
steroids, increase the likelihood of developing 
an incisional hernia. It should also be considered 
that the prevalence of comorbidities could lead 
to increased intraabdominal pressure, including 
constipation, ascites, hypertrophy of the pros-
tate, or connective tissue disorders [7]. The high 
recurrence rate has emphasized the importance 
of research in the development of high-quality 
mesh materials. It has prompted further studies 
on primary tissue healing mechanisms and scar 
formation. The exact pathophysiology of abdom-
inal wall hernias is believed to be multifactorial. 
Collagen is the principal component of the extra-
cellular matrix of both primary and scar tissue. 
Balanced collagen maturation and degradation 
are a requirement for normal scar formation. 
Studies showed a decreased collagen I/III ratio 
in direct skin and fascia biopsies of patients with 
recurrent incisional hernias. They strongly sug-
gested that the abnormal collagen metabolism in 

these patients leads to an impaired wound healing 
through an impaired constitutive collagen expres-
sion and formation [8].

Chronically increased intraabdominal pres-
sure predisposes the weakest abdominal wall 
areas to develop hernias. Several risk factors for 
the early development of incisional hernias, such 
as wound infection and wrong suture technique 
have been suggested. Elderly patients, especially 
those older than 80, have associated several 
comorbid diseases and high American Society 
of Anesthesiologists (ASA) scores, thus putting 
these patients at a greater risk of intra- and post-
operative complications that can favor the forma-
tion of the incisional hernia [9].

Treatment for incarcerated hernia is often 
delayed in elderly and frail patients due to unre-
sponsiveness and insensitiveness to local pain. As 
the incarceration persists, venous reflux disorders 
will first occur with partial arterial perfusion to 
hernia contents. When the bowel is involved 
in the incarcerated hernial content, intestinal 
obstruction can result, with a considerable risk of 
bowel ischemia and necrosis.

19.3  Diagnosis

Preoperative imaging of the abdominal wall can 
help delineate the hernia’s location, size, and 
complexity. In all patients undergoing complex 
abdominal surgery, the gold standard is abdomi-
nal pelvic unenhanced computed tomography 
(CT) scan at rest and during the Valsalva maneu-
ver. CT is helpful to identify the presence of and 
the size of the defect. In emergency settings, 
when during the physical examination the sur-
geon suspects concomitant bowel strangulation 
inside the hernia sac, a contrast-enhanced CT 
scan should be carried out.

19.4  Identification 
of the Presence 
of Incarceration

Full exposure of the abdomen is required dur-
ing physical examination. An incarcerated hernia 
is associated with poor prognosis, and it should 
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be thus suspected if any of the following clini-
cal findings are detected: severe abdominal pain, 
sepsis or septic shock, peritonitis, fever, tachy-
cardia and leukocytosis with neutrophilia, bloody 
fluid in vomit or stools, and palpable and tender 
intestinal loops with rebound tenderness.

19.5  Preoperative Preparation

The effects of the aging process do not usually 
affect organ functions in normal conditions. 
However, during periods of stress (such as sur-
gical procedures or prolonged illness), elderly 
patients may not meet the increased metabolic 
demand. Specific considerations must be given to 
the proper management of fluid and electrolyte 
replacement [10].

A comprehensive assessment before sur-
gery must be carried out in elective surgery to 
exclude contraindications for general anesthesia 
(such as cirrhosis, severe heart, and lung dis-
ease). Physical examination is done to determine 
whether there are predisposing conditions that 
require particular perioperative attention, such as 
respiratory function assessment to prevent atelec-
tasis and pneumonia, monitoring for possible car-
diac complications, obesity, diabetes, hormone 
therapy, skin infections, cirrhosis, use of immu-
nosuppressive agents, and immune dysfunction. 
We perform one-shot intravenous administration 
of Cefazolin 2 g, 30 min before surgery, unless 
the operation involves dissecting the bowel or the 
infarcted omentum. In case of intestinal obstruc-
tion, the insertion of a nasogastric tube is man-
datory before inducing anesthesia, to hold the 
intestinal loops and avoid “ab ingestis” events.

19.6  Laparoscopic Technique

Despite extensive experience and consider-
able reduction of complications in recent years, 
laparoscopic treatment of complex abdominal 
hernias is a challenge even for the experienced 
laparoscopic surgeon. Laparoscopic repair of 
ventral and incisional hernias was introduced 
by Karl LeBlanc in 1993 [11]. Today, a laparo-
scopic approach is recommended to treat recur-

rent ventral hernias and obese patients, while it is 
a potential option for compensated cirrhotic and 
childbearing-age female patients [12].

The patient is usually placed in the supine 
position and the surgeon chooses the location 
of the trocars at the moment of surgery. In most 
cases, we put the first 10-mm trocar on the trans-
verse umbilical line in the right upper quadrant, 
the second 10-mm trocar on the right iliac fossa 
on the anterior axillary line in the right lower 
quadrant, and an additional 5-mm trocar is placed 
in the right hypochondrium for the left hand of 
the first operator.

The abdominal skin is prepared following the 
conventional laparoscopic practice. The umbili-
cal area is washed, and the patient is instructed 
to empty the bladder. The surgery is usually per-
formed without an indwelling catheter. However, 
one can be placed for better operative field expo-
sure after anesthesia, and removed on completion 
of the surgery.

The first step is the induction of the pneumo-
peritoneum with an open-Verres-assisted technique 
and the cautious access to the abdominal cavity.

The 10-mm trocar for the videoscope is placed 
in the lateral abdominal position. This large port 
site is also needed for the passage of the rolled-up 
mesh through the abdominal wall.

Under the laparoscopic vision, reduction of 
hernia contents is first attempted with squeezing 
from outside following the same procedures as 
in manual reduction. The procedure should be 
gently done. Sometimes, the external palpation 
and pressure to aid hernia contents reduction and 
exposure for adhesiolysis are helpful. Working 
space to conduct the adhesiolysis and repair may 
be limited. In the case of failure, the contents can 
be returned with the help of noninvasive intes-
tinal forceps. The preferred site for retraction is 
the greater omentum, followed by the bowel. If 
the procedure still fails to return the hernial con-
tents, forced retraction should be avoided. In this 
case, we can use bipolar forceps to dehydrate 
the omentum, or we can make a 1–2 cm incision 
to the narrow hernial ring. The omentum that is 
difficult to return can be resected, if necessary, 
 followed by high ligation of the hernia sac and 
suture closure by layer before continuing the lap-
aroscopic surgery.
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When incarcerated hernia contents are 
returned into the abdomen, they can be flipped 
in the abdominal cavity to assess the presence 
of any damage, intestinal peristalsis, leakage of 
intestinal contents, elasticity, color, mesenteric 
artery pulses, and so on, to establish a compre-
hensive assessment of the strangulation.

Reestablishing the linea alba is an essen-
tial concept in abdominal wall reconstruction. 
Suppose the linea alba is seen as the tendinous 
insertion of the rectus abdominis muscle and 
oblique muscles; in that case, it is critical to 
achieving appropriate physiologic loading of the 
abdominal wall. It will allow us to have more con-
tact surface between the peritoneal surface and 
the mesh. Since the approximation of the linea 
alba is rigid and uneasy with laparoscopic tech-
niques, we proceed to close the defect according 
to the Chelala technique [13].

The measurement of the size of the defect 
after reducing the pneumoperitoneum is crucial 
for the surgery’s success, both for what concerns 
the success of the intervention and an adequate 
choice of the mesh (Fig. 19.1).

The hernial orifices are closed by an extra-
corporeal suture technique with nonabsorbable 
monofilament sutures. The needle is inserted near 
the left edge of the defect, and once introduced 
into the abdominal cavity, the stitch is passed 
with the U-reversal technique. It is subsequently 
knotted on the outside, disappearing into the sub-
cutaneous layer (Fig. 19.2).

An appropriately sized prosthetic mesh is tai-
lored to overlap all the defect margins in each 
direction by at least 5 cm. The overlap is always 

calculated based on the size of the original 
defect. The possible closure of the defect would 
not allow us to reduce the overlap or mesh size. 
Points of reference on the mesh and correspond-
ing points on the abdominal wall are marked to 
help orient the mesh after its introduction into the 
abdomen. The mesh is rolled up and is pushed 
into the abdomen through the 10-mm trocar.

After the mesh is positioned intracorporeally, 
the sutures are placed in the material before its 
insertion into the abdomen. The mesh is pulled 
through the abdominal wall with a Reverdin nee-
dle and tied with the knots buried subcutaneously. 
Additional full-thickness sutures are placed with 
a device for positioning totally absorbable takers, 
which are arranged according to an order defined 
as a “chips chocolate cookie” (Fig.  19.3), with 
particular attention not to leave spaces in which 
viscera could enter.

No drains are inserted. Fascial closure with 
sutures is performed at all 12–10 mm trocar sites.Fig. 19.1 Hernia defect was measured

Fig. 19.2 Re-approximation of Linea Alba (laparoscopic 
image)

Fig. 19.3 “Chips chocolate cookie” (laparoscopic image)
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To achieve early recovery after surgical proce-
dures by maintaining preoperative organ function 
and reducing the stress response following sur-
gery, the patient begins early feeding and sponta-
neous mobilization.

In specific situations, such as large defects 
or entero-atmospheric fistulas, we prefer an 
open technique [posterior component separa-
tion with transversus abdominis release (Rives, 
PCS  +  TAR)]. In these cases, particular atten-
tion must be given to avoid the onset of a com-
partment syndrome. Likewise, the laparoscopic 
approach is safe and effective for defects larger 
than 3 cm in diameter; old age, obesity, previous 
abdominal operations, recurrence, and strangula-
tion are not absolute contraindications. Despite 
underlying comorbidities, individuals older than 
65 years tolerate laparoscopic procedures excep-
tionally well. Complications and hospitalization 
are lower than in open procedures [14]. Ensuring 
an adequate overlap, careful adhesiolysis and 
correct prosthesis fixation are among the techni-
cal details recommended [15].

19.7  Conclusions

Laparoscopy for treatment of ventral and inci-
sional abdominal wall hernias in elderly and frail 
patients is effective and advantageous in terms of 
improved postoperative outcomes, with reduction 
of short-term complications, including wound 
infection, deep vein thrombosis, metabolic, and 
electrolyte imbalances. Early mobilization, early 
resumption of the oral intake, and less postop-
erative hospital stay are among the most relevant 
advantages of minimally invasive surgery.

Five Things You Should Know About the 
Emergency Laparoscopic Approach in 
Incarcerated Incisional and Ventral Hernias 
in the Elderly and Frail Patient
• Treatment for incarcerated hernia is often 

delayed in elderly and frail patients due to 
unresponsiveness and insensitive to local pain. 
An early diagnosis is fundamental to avoid 
strangulation.

• Strangulation is a potentially fatal complication 
of a hernia and should always be considered a 
surgical emergency. The risk is maximal in 
small- to-medium-sized defects. In large defects, 
the viscera are often permanently herniated and 
if this goes on over an extended period of time, 
the risk of they ‘loss of domain’ (LOD) within 
the actual abdominal cavity, can emerge.

• Despite the prevalence of this procedure, there 
is little consensus about the indications for 
repair, optimum technique, or appropriate 
position of the prosthetic mesh in abdominal 
wall reconstruction. Given the wide variety of 
patient and hernia factors, no single approach 
will likely suffice to repair all abdominal wall 
defects.

• Most surgeons agree that all incisional hernias 
should be repaired with prosthetic (synthetic 
or biologic or biosynthetic) mesh because 
recurrence rates are almost 10% following 
direct repair. In contrast, in prosthetic proce-
dures, the rate is reduced to 2.7%.

• Laparoscopy seems to be a good option also in 
elderly and frail patients with ventral or inci-
sional hernia.
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Abdominal Trauma in the Elderly

Francesco Virdis, Matthew Martin, Mansoor Khan, 
Isabella Reccia, Gaetano Gallo, Mauro Podda, 
and Salomone Di Saverio

20.1  Introduction

The population over the age of 60 years contin-
ues to rapidly increase in size, particularly in 
high-income countries, due to increasing life 
expectancy, declining birth rates, advances in the 
care of chronic diseases, and a more active life-

style. This major expansion of the elderly popu-
lation naturally leads to an increased number of 
older adults presenting to emergency depart-
ments following trauma. Due to a greater number 
of comorbidities and a higher risk of severe dis-
ability and death, the impact of injuries in geriat-
ric patients varies considerably from the younger 
patients; their response to even minor injuries is 
impaired by a weaker mechanism of compensa-
tion as well as the likelihood that ongoing chronic 
medical conditions and/or medications may dull 
their physiologic response to the stress of trauma 
and increase their risk for complications.

To reduce morbidity and mortality of the 
elderly in trauma, a higher index of suspicion for 
injuries, strict monitoring programs, and care-
fully tailored resuscitation practices are critical 
in order to optimize outcomes. Studies suggest 
that medical background and preexisting comor-
bidities may be more important than chronologi-
cal age [1–4]. Overall, for trauma care involving 
the elderly, system-based modifications may 
improve geriatric patients outcomes, from the 
availability of a dedicated geriatric care team 
that may reduce rates of delirium, functional 
decline, and discharge to long-term care facili-
ties, to a lower trauma activation threshold which 
may result in a mortality improvement up to 30% 
in this group of trauma patients [5, 6]. Multiple 
authors have reported a significantly higher risk 
of under- triage in patients ≥65  years old, and 
corresponding increased morbidity and mortality 
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among elderly patients who are under-triaged [7]. 
Geriatric patients with severe injuries may not 
express the physiologic criteria for trauma team 
activation, with up to 63% of them with severe 
injury [Injury Severity Score (ISS) > 15] who do 
not meet standard trauma team activation thresh-
old based on heart rate or blood pressure [8, 9].

20.2  Changes in the Elderly

There are multiple physiological and anatomical 
changes that influence the epidemiology and the 
response to trauma in the elderly (Table  20.1). 
Along with postural changes, balance shifting 
due to peripheral proprioception, cerebellar func-
tion and oculovestibular integrity, reduced motor 
strength, and deterioration of visual acuity, older 
adults have reduced vital capacity, functional 
residual capacity, and forced expiratory volume 
(FEV1), which decreases respiratory reserve and 
restricts the ability to tolerate even minor-to- 
moderate trauma. The decreased pulmonary 
reserve in elderly trauma patients is particularly 
highlighted by the large body of literature show-
ing significantly higher mortality and morbidity 

rates among elderly patients with rib fractures 
compared to younger cohorts [10–12].

The reduced cardiac output makes compensa-
tion less effective with the myocardium less sen-
sitive to catecholamines, which can result in a 
less profound tachycardic response to bleeding, 
pain, or anxiety. In addition to the physiologic 
deficit, this can also result in error or under-tri-
age by the managing clinician due to misinter-
pretation of the patient’s physiological response 
to trauma. The blood pressure can be affected 
by the age-related increase in systemic vascular 
resistance, and therefore a “normal” blood pres-
sure can be misleading in a situation of hypoper-
fusion [13].

Interpretation of vital signs critically var-
ies among older patients; a large retrospective 
review of geriatric blunt trauma patients showed 
heart rates above 90 beats per minute and sys-
tolic blood pressure less than 110 mm Hg (rather 
than the usual cutoff of 90 mm Hg for younger 
patients) correlates with increased mortality in 
this population [13].

Additional commonly encountered comorbid-
ities in the elderly include ischemic heart disease, 
arrhythmias, metabolic conditions (i.e., diabe-

Table 20.1 Physiological system changes in the elderly

System Physiological changes Consequences
Pulmonary Decreased vital capacity

Decreased gas exchange
Decrease cough reflex
Smaller alveolar surface area
Decreased chest wall compliance

Reduced respiratory reserve
Increased risk for respiratory failure
Increased risk for pneumonia
Reduced tolerance for rib fractures

Cardiac Decreased cardiac output
Decreased sensitivity to catecholamines
Increased afterload
Fixed cardiac output
Fixed heart rate (Beta blockers)

Reduced cardiac reserve
Vital signs may not reflect severity of injury
Misleading response to hypovolemia
Increased risk of dysrhythmias and schema

Renal Decreased GFR
Decreased renal mass
Decreased sensitivity to ADH and aldosterone

Increased risk of traumatic injury
Increased susceptibility to fluid overload
Reduced clearance of certain medications

Musculoskeletal Loss of muscle mass and subcutaneous fat
Osteoporosis
Degenerative changes

Increased risk of fracture
Decreased mobility
Difficult oral intubation
Increased risk of hypothermia
Difficult rehabilitation

Neurologic Decreased autoregulatory capability
Brain atrophy

Increased susceptibility to injury from
Decreased cerebral perfusion
Increased risk for occult injury

Immune Impaired immune response Increased risk of infection
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tes, osteoporosis), liver disease, renal failure, 
malnutrition, and poor physical conditioning. 
Medications such as anticoagulants, antiplate-
let agents, beta-blockers, or other vasoactive 
substances may interfere with physiological 
responses, worsening the effects of hypovolemia.

Although age has been found to be associ-
ated with the risk for adverse outcomes after 
traumatic injury, this relationship is not linear or 
perfectly correlated. Multiple methodologies have 
been proposed to attempt to better characterize a 
given patient’s degree of physical and physiologic 
impairment that have may have an even stronger 
impact on risk than age alone. These have included 
various scoring systems utilizing physiologic and 
laboratory data (APACHE, SAPS), number and 

types of comorbidities (Charlson Comorbidity 
Index), and most recently “frailty” scores [1, 2, 
14, 15]. There is a burgeoning body of literature 
demonstrating the critical role that frailty and 
assessment of frailty status plays in the elderly 
response to trauma. There are currently numer-
ous methods and scoring systems for assess-
ing frailty in elderly trauma patients that can be 
derived from clinical data, physical assessment, 
laboratory data, or even administrative variables. 
The Trauma-Specific Frailty Index (TSFI, see 
Fig. 20.1) is a well-validated and trauma-specific 
frailty assessment tool that can be easily calcu-
lated from 15 variables, and that has been shown 
to have powerful predictive ability for outcomes 
regardless of patient’s chronologic age [16, 17].

Trauma Specific Frailty Index (TSFI)

Fifteen Variable Trauma Specific Frailty Index
Comorbidities

Daily Activities

Health Attitude

Function

Nutrition

Cancer history

Coronary Heart Disease

Dementia

YES (1)

Yes (1)

Yes (0)

Yes (1)

Yes (1)
Yes (1)

MI (1)

Medication (0.25)

Moderate (0.5)Severe (1)

No (0)

No (0)

No (0)

No (1)

No (0)
No (0)
No (0)

No (0)

CABG (0.75)
None (0)

PCI (0.5)

Mild (0.25)

Wheelchair (1) Walker (0.75) Cane (0.5)

Help with grooming

Help managing money

Help doing housework

Help toileting
Help walking

Feel less useful

Feel sad

Feel effort to do everything

Falls

Feel lonely

Most time (1)

Most time (1)

Most time (1)

Most time (1)

Within last month
(1)

Sometimes (0.5)

Sometimes (0.5)

Sometimes (0.5)

Sometimes (0.5)

Present not in last
month (0.5)

Never (0)

Never (0)

Never (0)

Never (0)

None (0)

Sexual active

Albumin <3 (1) >3 (0)

Fig. 20.1 Trauma-Specific Frailty Index scoring system 
utilizing 15 variables (With permission from McCusker A, 
Khan M, Kulvatunyou N, Zeeshan M, Sakran JV, Hayek 

H, et al. Sarcopenia defined by a computed tomography 
estimate of the psoas muscle area does not predict frailty in 
geriatric trauma patients. Am J Surg. 2019;218(2):261–5)
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20.3  Mechanisms of Injury

Falls and motor vehicle accidents are the most 
common mechanisms of injury in the elderly, and 
are associated with significantly higher mortality 
and morbidity compared to similarly injured 
younger patients. For patients with a severe 
injury or multiple injuries, up to one-third of all 
older adult patients presenting with an ISS greater 
than 15 can be expected to die during the index 
hospital admission [13].

About three-quarters of all trauma in old adults 
are due to falls, often occurring from a standing 
position and broadly classified as mechanical 
versus syncopal. In many trauma centers, these 
elderly falls have risen to epidemic proportions, 
and have overtaken motor vehicle collisions 
as the most common mechanism of injury [18, 
19]. Road traffic accidents are the second most 
common mechanism of injury among the elderly 
(they often are victims of automobile- pedestrian 
accidents) and the most frequent cause of trau-
matic mortality. The over-75-year age group is 
second only to 16–25 years old in the frequency 
of these accidents.

Around 25% of the elderly victims of motor 
vehicle accident are diagnosed with a thoracic 
injury (frequently rib fractures), which can 
worsen preexisting cardiopulmonary disease and 
increase the risks of pneumonia and respiratory 
failure. Whereas isolated rib fractures are near 
uniformly survivable in younger patients, there is 
a well-documented stepwise increase in mortal-
ity based on the number of fractured ribs in the 
elderly population [10, 20, 21]. Many trauma 
centers have now adopted policies of automatic 
ICU admission for any elderly patient with rib 
fractures in order to provide closer monitoring 
and a higher level of initial care and pulmonary 
toilet [22–24].

Penetrating trauma and assaults are less fre-
quent in patients over 65 years but still represent 
up to 14% of the total admissions in the elderly 
population of the USA.  In these cases, similar 
to pediatric patients, the managing physicians 
should always maintain a high index of suspicion 
for elder abuse and also consider the possibility 
of self-harm and suicidal ideology (Fig. 20.2).

20.4  Abdominal Trauma 
in the Elderly

The management of abdominal trauma starts in 
the emergency department with fluid and blood 
resuscitation, strict hemodynamic monitoring, 
and early diagnosis of injuries. Abdominal injury 
patterns in the geriatric patients does not differ 
significantly from the younger patients, with the 
same mechanisms and grades of solid organ 
injury. However, in the elderly, reduced pain sen-
sation and increased weakness of the abdominal 
wall, may make the abdominal examination more 
difficult and less reliable. The concomitant use of 
analgesic or psychoactive medications in the 
elderly may also result in a decreased pain 
response as well as more subtle abdominal exam 
findings even in the presence of major intraab-
dominal injury.

Diagnostic imaging tools should be liber-
ally utilized to rule out intraperitoneal hem-
orrhage, hollow viscus perforation, or other 
operative abdominal injury. Focused assessment 

Fig. 20.2 Self-stab in an elderly patient
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with sonography for trauma (FAST) should 
be performed in abdominal trauma patients as 
an adjunct to the primary survey and to assist 
with initial triage decisions. Although a clearly 
positive FAST exam is highly reliable, the well 
described weakness of the FAST exam is the high 
false-negative rate. It is also critical to appreci-
ate that the FAST exam does not evaluate the 
retroperitoneum and is not reliable for identify-
ing hollow viscus injuries. Computed tomogra-
phy (CT) scan should be immediately obtained 
in most stable patients when an intraabdominal 
injury is suspected. Older patients at risk for 
significant injury and who have an unreliable 
exam (e.g., dementia, head injury), or who are 
intubated/sedated should be freely imaged when 
possible and consistent with the goals of care. 
CT scan in this population should be done with 
intravenous contrast whenever possible, although 
the  association with contrast-induced nephropa-
thy is a common concern. However, data from 
numerous studies suggest that contrast-induced 
nephropathy in elderly trauma patients is rare, 
regardless of the history of diabetes mellitus, age, 
creatinine, or high ISS [25, 26]. More recent data 
even suggest that there is no association between 
intravenous contrast and acute kidney injury with 
the use of modern contrast agents [25, 27, 28].

Early surgical consultation is mandatory for 
known or suspected intraabdominal injury in 
relation to a more difficult assessment in older 
patients and the considerations about type of 
management.

Nonoperative management (NOM) of abdomi-
nal solid organ injuries has been, in the past, doc-
umented as associated with increased failure rates 
in older patients compared to younger cohorts 
[29]. In fact, multiple authors have previously 
recommended age over 55 years as an absolute or 
relative contraindication to NOM [30–33].

However, more recent studies agreed that 
age should not represent an independent crite-
ria to consider NOM since results showed that 
the majority of adults older than 55  years with 
splenic and hepatic trauma can be successfully 
managed without surgical intervention [33–35].

A multicenter study of the Eastern Association 
for the Surgery of Trauma confirmed that most 

patients >55  years of age with blunt splenic 
injuries can be treated with NOM, however, it 
demonstrates that failure of conservative man-
agement in this group of patients is associated 
with increased morbidity and mortality [13].

These authors concurred that age alone 
should no longer be considered a contraindica-
tion to nonoperative management of blunt liver 
and spleen injuries [13]. However, the manag-
ing trauma team must be particularly vigilant in 
the elderly patient undergoing NOM, with close 
serial clinical and laboratory evaluations coupled 
with a low threshold for converting to opera-
tive management if needed. Delay to definitive 
surgical intervention in the elderly patient with 
ongoing major hemorrhage or the development 
of peritonitis due to hollow viscus perforation 
carries a significantly higher morbidity and mor-
tality rate versus younger cohorts with better 
physiologic reserve and tolerance.

The success rate of NOM in properly selected 
elderly blunt trauma patients has been reported 
around 62–85% in recent studies. Conservative 
management in liver trauma has been reported 
with a successful rate of 90% and a failure rate 
ranging from 5 to 15% across all age groups [33, 
36–39].

Surgical indications in the geriatric abdominal 
trauma (both blunt and penetrating) follow the 
standard criteria, including hemorrhagic shock 
nonresponding to primary resuscitation, diffuse 
peritonism, radiological or high clinical suspi-
cious of hollow viscus perforation, and diaphrag-
matic injury. The decision to manage patients 
conservatively following penetrating abdominal 
trauma should be made by experienced surgeons 
with the availability to provide vigilant follow-up 
and prompt intervention.

Hollow viscus injury in older patients is 
linked to high morbidity and mortality; physi-
ological changes and declines in systems func-
tion, comorbidities, and long-standing metabolic 
disorders reduce survival in these patients.

There is no available evidence suggesting that 
different surgical techniques should be used in 
geriatric patients as opposed to younger ones. As 
predictable, compared to younger patients, the 
elderly have a generally poorer outcome when a 
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surgical approach is required. Angioembolization 
(AE) has an increasingly important role in the 
NOM of solid organ injuries in the elderly and 
it can be used either as the primary therapeutic 
procedure when NOM is pursued or as an adjunct 
to the surgical intervention when hemostasis is 
not satisfactory.

20.5  Trauma Laparoscopy 
in the Elderly

Although all patient populations have been shown 
to benefit from the use of minimally invasive 
surgery, the older population derives particular 
benefit from the use of laparoscopic techniques. 
The benefits offered by laparoscopy with reduced 
postoperative pain, improved mobilization, 
shorter hospital stay, and fewer complications 
may be favorable in the prognosis of patients with 
significant comorbidity and impaired physiologic 
reserve [40]. Unless specifically contraindicated, 
the evidence supports the use of laparoscopic sur-
gery in the elderly [13].

The risk of cardiovascular mortality compared 
with open surgery is lower in the minimally inva-
sive approach but, still, laparoscopy may lead to 
distinctive hemodynamic and ventilatory effects 
that may increase the risk of cardiovascular com-
plications in high-risk populations such as the 
older population.

Laparoscopy surgery may worsen conditions, 
including congestive heart failure, ischemic heart 
disease, valvular heart disease, congenital heart 
disease, and pulmonary hypertension.

Studies have shown that mechanical and 
neurohormonal responses are responsible for 
hemodynamic consequences related to increased 
intraabdominal pressure [13].

High intraabdominal pressure can lead to 
compression or reduced flow in major vessels 
such as the inferior vena cava and aorta, reduced 
splanchnic blood supply, and diaphragmatic 
displacement.

This is even more important to take into con-
sideration in old frail trauma patients where a 
multi-systemic or isolated trauma can further 
compromise the physiology of the patient, there-

fore the decision to proceed with laparoscopic 
exploration must consider these factors.

Having said this, indications for laparoscopic 
approach in abdominal trauma of the elderly do 
not differ from the younger counterpart. In hemo-
dynamically stable patients, laparoscopy reached 
a recognized role as a diagnostic tool in blunt 
and penetrating trauma of the abdomen [41]. In 
case of diagnostic doubts, with ambiguous CT 
scan findings or discordance between the clinical 
picture and the radiological report, studies have 
demonstrated good accuracy of laparoscopy in 
exposing abdominal injuries, when performed by 
surgeons with appropriate skills; this results in a 
lower rate of nontherapeutic laparotomy [42] as 
well as a shorter hospital stay, better respiratory 
management, and less postoperative pain when 
compared to the open approach [43].

The efficacy of laparoscopy may be particu-
larly evident in cases of trauma patients with 
diagnostic imaging reporting free intraabdominal 
fluid not attributable to hepatic or splenic injury 
or in those with increasing abdominal pain, ten-
derness, and signs of ongoing sepsis compatible 
with hollow viscus injury. Preservation of the 
bowel within the abdominal cavity is considered 
an extra gain of the laparoscopic approach in frail 
patients such as the elderly, resulting in less fluid 
and temperature loss, coagulopathy, and postop-
erative paralytic ileus.

The laparoscopic approach may be indicated in 
the treatment of abdominal injuries [44], includ-
ing primary repair of diaphragmatic, stomach, 
small and large bowel perforation, or in a delayed 
approach of complications related to hepatic 
trauma such biloma, abscess, or necrosis [13].

In high-grade splenic injuries [45] where 
nonoperative management has failed, and where 
interventional radiology is not available [46] or 
when dealing with complications of angioem-
bolization, laparoscopic splenectomy can be an 
excellent alternative to open splenectomy [47].

When performing a therapeutic intervention, 
if the damage is diagnosed preoperatively, trocars 
can be inserted following the location of injury 
identified with the CT scan [44].

Contraindications for laparoscopic approach 
in trauma in the elderly are the same than the 
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younger counterpart and they include hemody-
namic instability, hypovolemic or septic shock, 
serious cardio-respiratory impairment, severe 
brain injury, and inability to tolerate pneumoperi-
toneum [48] (Table 20.2).

20.6  Diagnostic Laparoscopy 
Technique

Intubation and general anesthesia is required to 
perform a complete trauma diagnostic laparoscopy.

The patient on the operative table should be 
positioned as per the standard rules of trauma 
surgery, supine, with the operative field extend-
ing from the chin to above the knees, between the 
posterior axillary lines and with both arms fully 
abducted, in case an emergency conversion to 
laparotomy or/and thoracotomy is required (i.e., 
abdominal injuries nonmanageable laparoscopi-
cally, hemodynamic instability, suspicion of tho-
racic injuries).

Initial trocar placement is done per the 
attending preference using Veress needle (con-
sider possible risks related to distended bowel 
in trauma as well as loss of muscle mass and 
subcutaneous fat typical in the elderly), open 
Hasson technique, or direct optical trocar entry. 
Either a 5 or 10 mm trocar is first placed around 
the umbilical level and slow insufflation is uti-
lized to achieve adequate pneumoperitoneum 
(12–14 mm Hg), strictly monitoring the patient’s 
vitals and response.

If the first exploration of the abdominal cav-
ity allows proceeding laparoscopically, two 
more trocars can be inserted under direct vision 
in the left-upper and lower quadrants to permit 
a methodical exploration of the abdomen and 
run the entire bowel. Two more trocars may be 
inserted in the right quadrants to better explore 
the left hemi-abdomen if required, or as needed 
to perform any therapeutic interventions such as 
suturing or stapling [48].

Exploration of the abdomen should be 
methodical; it does not matter where the sur-
geon begins as long as he/she utilizes a sensible 
and organized sequence that will cover all of the 
abdominal compartments. It can start from the 
right upper quadrant and advance clockwise.

Reverse Trendelenburg position allows better 
access and visualization of the supramesocolic 
region for the evaluation of spleen, liver and 
gallbladder, diaphragm, stomach, and duode-
num, followed by exploration of transverse and 
descending colon and the mesocolon.

The Trendelenburg position will then facilitate 
the exploration of the rectum, Douglas pouch, 
and the pelvic organs, the cecum, and right colon.

The small bowel can be explored from the 
ileo-cecal valve to the ligament of Treitz once the 
omentum has been moved upwards; grabbing the 
mesenteric fat to avoid iatrogenic injuries, the small 
bowel must be explored on both its mesenteric and 
antimesenteric side to rule out any damage, partic-
ularly in cases of penetrating trauma [48].

The lesser sac should usually be opened and 
explored; this can be done holding up the stom-
ach and the transverse colon, pulling them apart 
to stretch the gastrocolic ligament and making a 
hole in its left side, which is usually less vascu-
lar. All zones (I–III) of the retroperitoneum can 
be readily visualized during a standard laparo-
scopic exploration, and if there are no visible 
abnormalities or clinical/imaging concerns for 
a retroperitoneal injury then no further evalua-
tion is required. However, if there are signs of a 
major retroperitoneal injury that requires explo-
ration (typically an expanding, pulsatile, or Zone 
1 hematoma), then prompt conversion to standard 
laparotomy should be performed.

Table 20.2 Contraindications for laparoscopy approach 
in trauma

Absolute Relative
Hemodynamic instability Generalized 

peritonitis
Transient or nonresponders 
with hemorrhagic or septic 
shock

Severe COPD with 
severe hypercapnia

Severe cardio-pulmonary 
dysfunction

Evisceration

Severe traumatic brain injury Previous laparotomy
Inability to tolerate 
pneumoperitoneum

Multiple or complex 
intraabdominal 
injuries
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20.7  Anticoagulation

Emergency trauma surgery is associated with 
higher rates of morbidity and mortality as com-
pared to routine surgery with bleeding repre-
senting one of the major contributors to poor 
outcomes; it concurs up to 40% of trauma-
related deaths and it increases in-patient com-
plications rates such as sepsis and multiorgan 
failure [49, 50].

Since anticoagulant therapy increasingly 
became more widespread, with the introduction 
of non-vitamin K oral anticoagulants such as 
rivaroxaban, apixaban, and edoxaban, bleeding 
control in trauma surgery became even more chal-
lenging. Acute coagulopathy and bleeding occur 
between 25 and 35% among trauma patients with 
up to 3% of whom are on anticoagulant therapy 
[51–53].

Despite that overall risk of bleeding linked to 
non-vitamin K oral anticoagulant is well known, 
there are not sufficient data on the risk of bleed-
ing in the context of surgical intervention. To 
reduce the risk of bleeding in anticoagulated 
patients, reversal of the specific agent should usu-
ally be performed before the surgical interven-
tion. Options available include pharmacologic 
interventions such as prothrombin complex con-
centrate (PCC), activated prothrombin complex 
concentrate (aPCC), recombinant activated factor 
VII, and fresh frozen plasma (FFP). More recent 
reversal agents have been also developed, includ-
ing idarucizumab and andexanet alfa, and others 
are still under investigation [13]. However, the 
risk of bleeding from the initial injuries as well 
as operative bleeding complications must always 
be balanced with the competing risk of throm-
botic or thromboembolic events that are also fre-
quently present in the elderly patient cohort. In 
most cases where the traumatic injury has been 
managed definitely by surgery, resumption of 
anticoagulation can be performed as early as 24-h 
postsurgery. However, this risk/benefit analysis 
and decision on the exact timing for resumption 
of anticoagulation is a complex and multifacto-
rial decision that must be individualized to each 
patient based on their clinical and injury factors.

Five Things You Should Know About 
Laparoscopy for Abdominal Trauma in the 
Elderly
• CT scan with intravenous contrast should be 

obtained in stable patients when an intraab-
dominal injury is suspected; contrast-induced 
nephropathy in elderly trauma patients is rare 
(or nonexistent), regardless of history of dia-
betes mellitus, age, creatinine, and high ISS.

• Older populations have major advantages from 
laparoscopic techniques, when indicated.

• Indications and techniques for a laparoscopic 
approach in abdominal trauma of the elderly 
does not differ significantly from their younger 
counterparts, but closer attention must be paid 
to their physiologic response and tolerance to 
general anesthesia and abdominal insufflation.

• Reduce the risk of bleeding in anticoagulated 
patients through reversal of the specific agent 
before the surgical intervention if warranted.

• Decreased sensitivity to catecholamines and 
impaired compensatory tachycardia, antico-
agulants, antiplatelet agents, beta-blockers, 
and other cardioactive/vasoactive medications 
may interfere with physiological responses 
and worsen the effects of hypovolemia.
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21.1  Introduction

Acute mesenteric ischemia (AMI) is a rare but 
life-threatening disease that can cause mesenteric 
infarction, intestinal necrosis, and systemic 
inflammatory response.

The etiologies of AMI are classified into 
obstructive and nonobstructive visceral ischemia 
(NOMI, nonobstructive mesenteric ischemia). 
The obstructive origin includes an acute arterial 
occlusion due to vascular embolism (EAMI, 
acute embolic mesenteric ischemia) or to throm-
bosis (TAMI, acute thrombotic mesenteric isch-
emia) and an acute venous occlusion due to 
thrombosis (VAMI, acute venous mesenteric 
ischemia).

AMI is a life-threatening disease with a mor-
tality rate of 50–69%. The diagnosis of AMI, in 
fact, represents a very difficult enigma because 
there are no specific signs or early routine clinical 
tests, significantly retarding, in this way, not only 
the detection of disease but also its treatment.

At present, the gold standard for diagnosis is 
the high-resolution computed tomography angi-
ography (CTA), with high values of sensitivity 
and specificity (93.3% and 95.9%, respectively), 
but these values seem to change according to 
each etiological type. In fact, NOMI is diagnosed 

by excluding other etiologies; it represents the 
most important diagnostic problem because there 
are no specific radiological features on computed 
tomography angiography, which usually shows a 
normal bowel wall.

Early diagnosis and timely application treat-
ment are the key determinants for improving 
prognosis. Some studies have demonstrated that 
early laparoscopic approach can be lifesaving 
with a 50% reduction in mortality compared with 
delayed intervention or conservative manage-
ment. Diagnostic laparoscopy is also feasible as a 
bedside approach in the intensive care unit (ICU), 
avoiding time delay for awaiting operating room 
availability and preventing adverse events in 
patients with critical medical condition, includ-
ing those on mechanical ventilation or unstable 
vital sign.

Moreover, laparoscopy may be a valid alterna-
tive to CTA in patients with kidney failure or 
other contraindications to iodate contrast injec-
tion. However, the laparoscopic approach to 
acute mesenteric ischemia has some limits 
because the laparoscopic diagnosis of AMI is 
influenced by the stage of bowel damage, the eti-
ology of the ischemia, and the surgeon’s experi-
ence and on the level of his learning curve, 
considering also that a low pressure of CO2 pneu-
moperitoneum is advised.
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21.2  Diagnostic Value 
of Laparoscopy in AMI

21.2.1  First-Look Exploration

First-look diagnostic laparoscopy (DL) can 
improve prognosis, allowing early recognition of 
AMI as shown by some studies.

Gonenc et al. [1] focused the attention on the 
positive impact of DL on the prognosis of the 
patients with suspected AMI. Fifty-three patients, 
undergoing DL for suspected AMI, were included 
in the study. In 20 cases (22.6%), DL was nega-
tive; in 43 cases (77.4%), DL detected AMI.  In 
detail, subtotal or total necrosis of the bowel was 
present in 27 patients (62.8%), while in 16 
patients (37.2%), there was subtotal or total isch-
emia. Revascularization with thrombectomy or 
embolectomy was performed. During second- 
look laparoscopy, eight patients were found to 
have necrosis, and thus six patients underwent 
successful revascularization while two patients 
received small bowel partial resection and anas-
tomosis. These patients underwent a third-look 
laparoscopy to check the remaining small bowel 
and the anastomosis, which appeared healthy. 
Despite the encouraging results, this study has 
several flaws: first, it is retrospective, then the 
group of patients is heterogeneous and the time 
between the onset of symptoms and admission is 
not known exactly.

Some authors have described the use of indo-
cyanine green (ICG) fluorescence imaging in 
early diagnosis of AMI.

ICG fluorescence imaging captures the fluo-
rescence of indocyanine green injected into the 
body using a digital video camera. Indocyanine 
becomes excited by infrared light and emits 
infrared fluorescence that can easily transmit 
through about 10  mm of human soft tissue. 
Intravenously injected ICG is transported to 
peripheral vessels within a few seconds. In a tis-
sue or an organ where blood flow is inhibited, the 
fluorescence emission of ICG weakens. The eval-
uation of blood flow using ICG fluorescence 
imaging is applied to breast reconstruction, coro-
nary artery bypass grafting, and colorectal resec-
tion. This technique makes possible to objectively 

assess the quality of tissue perfusion, which is 
indispensable when deciding on the viability of 
the intestine after AMI.

The first application of fluorescein has been 
proposed in 1993 by Kam and Scheeres [2]. Paral 
et al. [3] confirmed on porcine model the feasibil-
ity of this procedure using the specific optical 
system in the follow-up of AMI patients. 
Alemanno et  al. [4] decided to adopt this tech-
nique in order to early detect and treat an intesti-
nal ischemia in a 68-year-old patient previously 
treated with a thoracic endovascular aortic repair 
(TEVAR) procedure for a type-B aortic dissec-
tion. The day after the TEVAR the patient devel-
oped abdominal pain with melena. A surgical 
evaluation and a CT scan were performed, but 
there were no signs of intestinal ischemia. 
However, after 2  h, the abdomen appeared dis-
tended, the diuresis stopped, and lactates 
increased; thus, a diagnostic laparoscopy with the 
support of intraoperative near-infrared indocya-
nine green fluorescence angiography was per-
formed. The fluorescence system demonstrated a 
hypo-perfused area of the ascending colon allow-
ing an ileocolic resection. Opening the operatory 
specimen, the mucosa of the colon appeared 
totally ischemic with a normal serosa. In fact, 
when ischemia occurs, the oxygen supply is 
interrupted and the necrosis of the enteral mucosa 
occurs within 3 h, while the necrosis of the full 
thickness of the bowel wall occurs within 6 h. A 
diagnosis during these “golden hours,” like in 
this case report, is the most important factor for a 
successful treatment.

Karampinis et  al. [5] demonstrated that ICG 
can also reduce extended bowel resection. 
Authors provided a retrospective analysis on 52 
patients with acute mesenteric ischemia who 
received an operation using indocyanine green 
(ICG) fluorescence angiography. In 34 of 52 
cases (65%), ICG angiography findings corre-
sponded with the surgeon’s clinical assessment. 
However, in 18 cases (35%), ICG angiography 
provided additional information concerning tis-
sue perfusion. Twelve of those 18 patients did not 
survive the acute phase. In the other six cases, 
ICG fluorescence angiography resulted in a sub-
stantial change in operative strategy. Alexander 
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et al. [6] described a case of AMI in which the 
patient successfully underwent percutaneous 
superior mesenteric artery (SMA) angioplasty 
with stenting followed by laparoscopy with indo-
cyanine green (ICG) fluorescence imaging to 
confirm sufficient bowel and viability. On the 
15th day after SMA stenting (18th in-hospital 
day), the patient was discharged in a good state of 
health with medical recommendations. Kim et al. 
[7] used early diagnostic laparoscopy for suspi-
cious of AMI after cardiac surgery in two patients 
to show favorable outcomes. In the first case, the 
patient underwent off-pump coronary artery 
bypass grafting (CABG) for arteriosclerosis 
obliterans (ASO) and after 3  days developed 
abdominal pain with increasing levels of white 
blood cell (WBC) and C-reactive protein (CRP). 
On the fourth postoperative day, about 200 mL of 
blood appeared in the intraperitoneal drain. 
Computed tomographic angiography (CTA) 
showed pneumatosis intestinalis with maintained 
perfusion of the celiac axis and superior mesen-
teric artery, suggesting nonocclusive mesenteric 
ischemia (NOMI). Two hours after the CTA scan, 
a bedside laparoscopy in the ICU was performed, 
showing a few local ischemic spots without defi-
nite evidence of perfusion deficit. The patient 
was treated in a conservative way with fasting for 
14  days and a combination of third-generation 
cephalosporin and metronidazole for 14 days. In 
the second case, the patient underwent mechani-
cal aortic valve replacement for severe aortic ste-
nosis, and on the third postoperative day, he 
developed abdominal pain, fever, and elevated 
levels of CRP and lactate. CTA showed, also in 
this case, several features suggesting of 
NOMI.  The general surgery service recom-
mended close observation. On the fifth postoper-
ative day, a follow-up CTA was performed, and it 
showed features suggesting of microperforation. 
After performing DL, which demonstrated small 
bowel ischemia, the operation was converted to 
median laparotomy and resection of the ischemic 
segments of the small bowel, end-to-end anasto-
mosis, and an ileostomy were performed. In the 
study, the patients underwent different postopera-
tive cares, avoiding invasive surgical exploration 
in the first case and performing surgical resection 

in the second case. The authors demonstrated that 
the early application of DL in cardiac surgical 
patients with a suspicion of AMI might be a good 
strategy to avoid unnecessary laparotomy and to 
achieve better results.

Furthermore, diagnostic laparoscopy could be 
a less invasive alternative to laparotomy for the 
diagnosis of AMI in the critical setting, as shown 
by Tshomba et  al. [8]. The authors retrospec-
tively analyzed the results of a diagnostic proto-
col for the early detection of AMI in patients with 
aortic acute dissection (AoD). The protocol 
started in January 2004, and patients were 
selected for diagnostic laparoscopy if they had 
imaging suggesting impairment of flow to the 
visceral vessels, clinical signs and symptoms 
suggesting AMI, and lab tests suggesting AMI. In 
this way, laparoscopy can reduce the number of 
unnecessary laparotomies overall in elderly criti-
cally ill patients. If there were not these condi-
tions, watchful waiting and CTA were the 
preferred management strategy. The authors 
observed 202 consecutive AoD treated in the 
same center (71 acute type A AoD; 131 acute and 
chronic type B AoD), and only in 17 patients 
AMI was suspected. Diagnostic laparoscopy 
(DL) was used in nine cases, in three cases during 
the medical treatment and in six cases after surgi-
cal or endovascular revascularization. In one 
case, AMI was diagnosed and the patient under-
went emergency revascularization. The authors 
also implemented diagnostic laparoscopy in 
patients with kidney failure or other contraindi-
cations of iodate contrast injection.

Cocorullo et al. [9] have tried to give a contri-
bution for the validation of laparoscopic approach 
in case of NOMI both for the first and the second 
looks to detect and remove necrotic bowel avoid-
ing risks related with laparotomy. In a retrospec-
tive analysis of 32 consecutive patients admitted 
from January 1, 2006 to December 31, 2015, in 
the ICU of Paolo Giaccone University Hospital 
of Palermo, AMI was diagnosed by multislice 
CT, and if clinical conditions were permissive, 
selective angiography was done. Surgical 
approach was used if necrosis was already pres-
ent or suspected. In their experience, laparoscopy 
was positively used in these patients, and no 
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 morbidity was recorded to laparoscopic proce-
dure with a reduction of mortality probably due 
to the avoidance of a nontherapeutic laparotomy.

21.2.2  Second-Look Exploration

In the last years, laparoscopy has evolved as an 
alternative to laparotomy for the second look in 
the management of AMI to keep patients away 
from the effects of a progressive ischemia. AMI, 
either occlusive or nonocclusive, is frequently a 
progressive entity with repeated attacks of emboli 
or low-flow state which could cause ischemic 
challenge in the bowel even after surgical or 
medical management.

Second-look laparotomy, or relaparotomy, 
was introduced in 1965 by Shaw [10] to over-
come the difficulty in assessing the adequacy of 
bowel resection during surgery. It included a rou-
tine re-exploration of the abdomen 24–48 h after 
the first operation, not just to distinguish between 
necrotic and healthy bowel but also to allow time 
for application of supportive measures.

The exact indication for second-look laparot-
omy is still controversial. Some surgeons choose 
an aggressive strategy with a second-look proce-
dure in every patient undergoing bowel resection 
and primary anastomosis, while others suggest a 
more selective approach.

However, a second-look laparotomy is a cal-
culated risk to AMI patients, who are at high risk 
of infection, malnutrition, hemodynamic insta-
bility, and multiple organ failure. Laparoscopy, as 
a minimally invasive approach, could allow the 
surgeon to avoid inflicting damage in an addi-
tional surgical procedure.

Anadol et al. [11] and Meng et al. [12] dem-
onstrated that second-look laparoscopy not 
only gives the same information of a standard 
second- look laparotomy saving AMI patients 
from additional surgical trauma but also presents 
important advantages such as a shorter operative 
time and anesthesia, the chance of more explora-
tions, and the possibility of avoiding unnecessary 
laparotomies.

Yanar et  al. [13] investigated the role of 
second- look laparoscopy in patients with AMI 

and underwent the use of laparoscopy in the 
intensive care unit under sedation or analgesia. 
Authors provided a retrospective analysis on 
71 patients who received an operation for the 
treatment of AMI. In 14 patients, a second-look 
laparoscopy exploration was performed. The 
indications for a second look were low-flow state, 
bowel resection, and anastomosis or mesenteric 
thromboembolectomy performed during the first 
operation. In 13 patients, the second-look laparo-
scopic examination revealed normal bowel via-
bility, but in one patient, intestinal necrosis was 
detected. In two of the patients, a third operation 
was necessary to correct anastomotic leakage.

21.3  The Role of Laparoscopy 
in the Treatment of AMI

The first step in the treatment of AMI is bowel 
revascularization. The second step is the evalua-
tion of bowel viability considering signs of ade-
quate perfusion as mesenteric vessel pulsation, 
normal color of the bowel mucosa, peristalsis, 
and bleeding from cut surfaces.

The role of laparoscopy in treatment of AMI is 
not standardized but laparoscopic primary access 
could be an important therapeutic tool, as shown 
by Alemanno et al. [4]. The authors performed an 
ileocolic resection during a diagnostic laparos-
copy with the support of intraoperative indocya-
nine green fluorescence angiography in a 
68-year-old patient treated with a TEVAR proce-
dure for a type-B aortic dissection.

Five Things You Should Know About 
Laparoscopic Approach to Acute Mesenteric 
Ischemia in Elderly Patients
• The gold standard for the diagnosis of AMI is 

CTA, which provides high rates of sensitivity 
and specificity.

• Early diagnostic laparoscopy in the suspicion 
of acute mesenteric ischemia is related with a 
50% reduction of mortality compared with 
delayed intervention or conservative manage-
ment. Diagnostic laparoscopy is also feasible 
as a bedside approach in the ICU.  Furthermore, 
laparoscopy may be a valid alternative to CTA 
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in patients with kidney failure or other contra-
indications to iodate contrast injection.

• First-look diagnostic laparoscopy with the use 
of indocyanine green fluorescence imaging 
can improve prognosis, allowing early recog-
nition of AMI.

• Second-look laparoscopy not only gives the 
same information of a standard second-look 
laparotomy saving AMI patients from addi-
tional surgical trauma but also presents impor-
tant advantages.

• The role of laparoscopy in the treatment of 
AMI is not standardized, but laparoscopic pri-
mary access could be an important therapeutic 
tool.
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Open Abdomen in the Elderly

Giovanni Bellanova, Simone Frassini, 
Stefania Cimbanassi, Osvaldo Chiara, 
Sergio Ribaldi, and Gregorio Tugnoli

22.1  Introduction

Open abdomen (OA) treatment definition is when 
abdominal wall layers are purposefully left open 
(fascial edges and skin) after a laparotomy [1].

OA should not be compared to a laparostomy, 
because this approach has an important role treat-
ing a lot of abdominal affections, in particular 
septic condition: therefore, it has to be consid-
ered a crucial step in a clinical strategy, not only 
a simple surgical technique.

Comparing open abdomen to the surgical con-
cept of laparostomy, OA is a sort of functional 
progress: clinical indications remain the same, 
but negative pressure wound therapy (NPWT) 
and injections in open abdomen treatment have 

an importance against abdominal sepsis and 
abdominal compartment syndrome (ACS). 
Although OA has well-known physiological ori-
gins, there are still not clear evidences supporting 
a more widespread application [2, 3].

OA is a surgical emergency option in case of 
patients with critical conditions—hemodynami-
cal instability or septic shock—due to trauma or 
other abdominal acute disease.

Damage control surgery (DCS)—that includes 
specifically OA treatment—is a key step in the 
damage control resuscitation (DCR) approach to 
a severely injured patient. Traditionally, OA was 
indicated in trauma surgery to avoid intra- 
abdominal hypertension (IAH) and abdominal 
compartment syndrome (ACS), common causes 
of multiorgan failure (MOF) and mortality. 
Temporary abdominal closure in OA technique 
allows an easy way for surgical second-look 
when needed to check abdominal cavity condi-
tion, for example, in case of ischemic injury or 
when bowel anastomosis is performed.

OA, when performed for emergency and acute 
care surgery, has major morbidity and complica-
tions compared to trauma surgery application: 
enteroatmospheric fistula, intra-abdominal 
abscesses, frozen abdomen, and a more difficult 
definitive abdominal wall closure are typical [4].

Focusing on the OA application in the elderly 
population, there are really few evidences in sci-
entific literature: however, is clear how this popu-
lation could be more affected by surgical 
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complication in case of open abdomen. In a retro-
spective multicenter study, only age and impor-
tant fascial retraction were associated to 
intraoperative mortality as independent prognos-
tic factors [5].

Age is a negative prognostic factor not only 
for intraoperative mortality but also for the pos-
sibility of definitive fascia closure and in-hospital 
complications rate [6–8].

Open abdomen is the final step of emergency 
laparotomy when performed in DCS, avoiding 
loss of time for definitive surgical abdominal 
closure: the purpose is a fast admission of 
severe unstable patients to the intensive care 
unit in order to stabilize vital parameters after 
damage source control. In case of trauma, the 
control of bleeding is the intraoperative priority 
during DCS, while in case of emergency sur-
gery laparotomy, the goal is the control of 
infectious source. After acute care management 
and resuscitation, patient is admitted to the 
operating room for a surgical second-look, 
definitive treatment—if necessary—and 
abdominal wall closure (last step of damage 
control treatment).

Acute care and septic control improvement 
decreased the open abdomen necessity, but it is 
still indicated in case of abdominal compartment 
syndrome. Septic resuscitation after surgery is 
typically treated with aggressive fluid supple-
ment: bowel distension, edema, and cavity con-
tamination can cause an increase in endocavitary 
volume and intra-abdominal pressure, not allow-
ing an easy surgical closure of the abdominal 
wall.

Surgery for intestinal ischemia, pancreatic 
necrosectomy, bowel resection without direct 
anastomosis, or important abdominal sepsis can 
need an operative second-look: OA technique is 
useful also for these conditions.

The commonly accepted indications for open 
abdomen are as follows:

 – IAH, intra-abdominal hypertension
 – DCS in trauma
 – Severe sepsis with abdominal origin
 – Severe acute pancreatitis treatment

 

Acute necrotizing pancreatitis treatment

 

Severe peritonitis treatment
Normal intra-abdominal pressure (IAP) is 

from 5 to 7 mm Hg, while IAH is a clinical condi-
tion with IAP values of 12–20 mm Hg. Abdominal 
compartment syndrome is formally diagnosed in 
case of IAP > 25 mm Hg associated with hypo-
tension, organs hypoperfusion, edema, bowel 
ischemia, kidney injury, and ongoing multiorgan 
failure (MOF).

IAH classification:

 – Normal values: 5–7 mm Hg
 – Grade 1 IAH: 12–15 mm Hg
 – Grade 2 IAH: 16–20 mm Hg
 – Grade 3 IAH: ACS: 21–25 mm Hg
 – Grade 4 IAH: ACS: > 25 mm Hg

Although trauma surgery is the main OA appli-
cation, new concept of damage control surgery 
and open abdomen—performed not only in trauma 
but also in septic and emergency surgery patients—
needs a complete awareness of the technique by 
general surgeons. A proper management of OA is 
fundamental taking care of acute care surgery 
patients, in particular, in case of IAH or when 
abdominal wall is purposefully left open: targets 
are a correct fluid balance, protection from exter-
nal agents, and finally to prevent loss of abdominal 
domain for an early definitive closure.
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There are a lot of classification for open abdo-
men, one we are proposing appears as the most 
complete:

• Grade 1: OA without adherence between 
bowel and abdominal wall

 – 1A: Clean OA
 – 1B: Contaminated OA
 – 1C: Enteric leak

• Grade 2: OA with adherence or fixity
 – 2A: Clean OA
 – 2B: Contaminated OA
 – 2C: Enteric leak

• Grade 3: Frozen abdomen
 – 3A: Clean OA
 – 3B: Contaminated OA

• Grade 4: Frozen abdomen with enteroatmo-
spheric fistula

22.2  Technique

Negative pressure wound therapy (NPWT), espe-
cially when combined with skin and fascial approx-
imation, appears as the most appropriate method 
for OA management with and improved rate of 
early abdominal wall closure. NPWT needs com-
mercial devices to be packed in the correct way, in 
order to drain peritoneal fluids, to facilitate nursing, 
and to prevent fascial retraction. OA and NPTW 
use are recommended with level of evidence (LoE) 
I and grade of recommendation (GoR) B.

After abbreviate laparotomy, there are some 
different surgical techniques to perform open 
abdomen, taking into account personnel skills, 
hospital facilities, and the availability of com-
mercial devices.

In 2014, Italian Consensus Conference about 
OA after trauma surgery suggested commercial 
devices application with LoE I, limiting several 
inexpensive and homemade techniques for clear 
disadvantages like difficulty in nursing and 
abdominal lavage [9].

Key concepts in OA management are as 
follows:

 – Peritoneal cavity lavage and damage source 
control

 – Bowel protection
 – Care and approximation of fascial layer
 – Skin approximation
 – Controlled suction of fluids
 – 48-h check of OA and dressing renewal
 – Definitive damage control
 – Skin and fascial closure as soon as possible, at 

least at eighth postoperative day

In literature, there are a lot of OA techniques 
description:

 1. Skin closure
In this technique, only skin layer is closed 

with running suture or clips: after this treat-
ment, only surgical second-look is possible.

 2. Bogota bag
This technique is based on antiadherent 

plastic bag placed over bowel loops and skin 
closure.

 

 3. Opsite sandwich technique
This OA technique consists in positioning 

a laparotomic gauze between two adhesive 
sterile drapes, above antiadherent plastic bag 
directly in contact with bowel loops. In the 
context that medication, it’s necessary to place 
tubes for irrigation and suction.
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 4. Zipper
This technique is based on abdominal zip 

placement to make faster and easier surgical 
second-look.

 

 5. Adsorbable patch placement
It’s the case when some adsorbable patches 

are placed next to the fascial and skin suture to 
promote abdominal wall layers closure.

 

 6. Negative pressure system
With this technique, there is a negative 

pressure supported by commercial devices 
promoting peritoneal lavage and drainage: the 
most common system provides an equal nega-
tive pressure all over abdominal cavity. In 
case of negative pressure wound therapy dur-
ing OA, it’s possible to drain infected fluid 
and improving nursing care for fluid balance 
and dressing change.

 

Similar, but homemade, the Barker Wound 
Management: above plastic layer over bowel 

loops, a laparotomic gauze with aspiration is 
placed for a NPWT effect.

 

About fluid for peritoneal lavage, there are not 
evidences regarding quality and quantity. 
Currently, there are studies matched computer- 
controlled irrigation system and continue instilla-
tion techniques.

22.3  Results

Open abdomen is effective but there are compli-
cations about this technique: in particular, when 
skin and fascia closure is delayed, complications 
are possible [10].

Enteroatmospheric fistula are typical compli-
cations after OA, with a complex management, 
high rate of mortality, and morbidity over 40%. 
Due to the difficult management of this patients, 
associated with high complication rate and risk 
of acute fluid imbalance, a multidisciplinary 
point of view is necessary; early fascial clo-
sure—if possible, within eight postoperative 
days—should be gold standard to avoid tissue 
retractions and all the complications listed 
above.

Open abdomen closure is a major surgery, 
because fascial and muscular layers are defined 
surgically as “difficult to manage” [11]. 
Techniques differ from patient to patient, and 
some of them are typically treated with “planned 
hernia” approach: when primary skin and fascial 
closure is not possible, for example, for severe 
septic condition, could be ideal to program sur-
gery on a second time. In literature, there are 
some different techniques described for fascial 
reconstruction: with LoE, biological meshes are 
gold standard for definitive surgery. Resuming, 
primary fascial closure is related with risk of her-
nia after some months, on the other hand could be 
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an idea to plan more complex approach with 
bridges techniques before component-separation 
surgery. Tissue contamination and surgical diffi-
culties often require instillations and NPWT, but 
in case of biological mesh, negative pressure is 
contraindicated.

 

In conclusion, OA is a possible surgical tech-
nique also in elderly population, but it’s clear the 
association with high mortality and morbidity: 
cautions and attention are required for worst clin-
ical cases and OA indications should be proper.

Five Things You Should Know About Open 
Abdomen
• OA should be considered as a part of a dam-

age control strategy.
• The use of industrial dressings should be pre-

ferred because they guarantee a safer control 
of the suction pressure.

• Dressing changes should be done no later than 
every 48 h. On that occasion, it is necessary to 
provide for a complete mitigation of the intes-
tinal loops in order to open any collections.

• The duration of OA directly affects the possi-
bility of a direct closure of the abdomen.

• In case of need for a prolonged period of OA, 
a planned ventral hernia is an acceptable 
outcome.
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Gynaecologic Emergencies

Emanuele Botteri, Giulia Montori, Luca Ansaloni, 
and Federico Coccolini

23.1  Introduction

Even though gynaecological emergencies occur 
most commonly in young women, geriatric gyn-
aecological disorders are now increasing in num-
ber due to the ageing of the general population. 
Nowadays, we assume that certain elderly spe-
cific conditions are more important than chrono-
logical age alone in predicting surgical outcome 
[1–4]. Among the clinical manifestations of 
frailty, we record cognitive impairment, poor 
exercise capacity and diminished functional sta-
tus. Each of these factors may prejudice the abil-
ity of the body to cope with acute stressors such 
as surgery.

Diagnostic laparoscopy is effective and safe for 
discerning the cause of abdominal pain. It allows a 
definitive diagnosis in 98% of cases [3–5].

The 1970s laparoscopy has become the gold 
standard for several gynaecological diseases, 

however, its diffusion in emergency cases is not 
so wide [6–9]. In particular, there is a lack in spe-
cific guidelines and evidence-based literature. 
The most frequent exclusion criteria for the 
enrolment in clinical trials are extreme age and a 
high ASA score, so elderly patients are often 
underrepresented in surgical trials. Several 
patients who have undergone diagnostic laparos-
copy have avoided laparotomy because they were 
successfully treated with a laparoscopic proce-
dure. A mini-invasive approach in emergency 
situations carries with it well-known advantages 
such as elective procedure, in particular, swifter 
mobilization and the resumption of oral intake, 
less pain and blood loss.

Emergency physicians should take care to adapt 
to women’s challenges and to consider age- specific 
disorders. However, few statistics and few literature 
data are available concerning these patients.

Common gynaecological disorders occurring 
in postmenopausal age women that require urgent 
treatment are: intra-abdominal haemorrhage, 
adnexal torsion, traumatic injuries and rupture of 
pyometra.

23.2  Intra-abdominal 
Haemorrhage in the Elderly

In young and childbearing age females, intra- 
abdominal haemorrhage can occur due to differ-
ent conditions: ectopic pregnancy, ruptured 

E. Botteri (*) 
Montichiari Surgery, ASST Spedali Civili Brescia, 
Brescia, Italy 

G. Montori 
Surgical Oncology, IRCCS CRO National Cancer 
Institute, Aviano, Italy 

L. Ansaloni 
Unit of General Surgery, IRCCS San Matteo 
Hospital, University of Pavia, Pavia, Italy 

F. Coccolini 
Emergency Surgery Unit and Trauma Center, Pisa 
University Hospital, Pisa, Italy

23

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-79990-8_23&domain=pdf
https://doi.org/10.1007/978-3-030-79990-8_23#DOI


228

haemorrhagic cysts and less frequently by rup-
tured endometrioma, uterine rupture and ruptured 
hydrosalpinx.

Clinical symptoms present more frequently 
with abdominal pain and tenderness, and only 
rarely with hypovolaemia and haemodynamic 
instability.

In the elderly, intra-abdominal haemorrhage 
can occur extremely rarely. Principal causes can 
be uterine leiomyomas, and less frequently leio-
myosarcoma. This disease can occur with 
tumour rupture and intra-abdominal haemor-
rhage [10, 11].

Intraperitoneal haemorrhage is rare and can be 
caused due to torsion or avulsion of a peduncu-
lated leiomyoma [11]. More severe haemor-
rhages from leiomyomas are exceptional and 
may result from different causes: spontaneous or 
traumatic leiomyoma rupture, rupture of a subse-
rosal vein or superficial dilated vein, or from a 
ruptured arterial aneurysm or arterial vessel aris-
ing from the uterine arteries [11]. Venous bleed-
ing is more frequent than arterial bleeding [11]. A 
leiomyoma’s size greater than 10 cm is also con-
sidered to be a risk factor for vein rupture and 
bleeding [12].

Moreover, other causes of intraperitoneal 
bleeding reported in the literature are: laceration, 
avulsion, torsion, or rupture of a degenerative 
fibroid or fibroid capsule [13, 14].

Trauma is another cause of pelvic intraperito-
neal bleeding.

Diagnosis can be performed looking at the 
conditional status and laboratory tests, as well as 
imaging modalities, such as ultrasound (US), 
computed tomography (CT) scan and magnetic 
resonance imaging (MRI) [11]. MRI and CT 
scans should always be performed in stable 
patients [11]. FAST (Focused Assessment with 
Sonography for Trauma) ultrasound should be 
performed, instead, in unstable patients to iden-
tify intra-abdominal fluid [11–15]. Despite the 
rarity of this condition, no data about the prefer-
ential surgical technique approach are published 
in the literature.

However, as recommended by the World 
Society of Emergency Surgery (WSES) as well 
as other scientific societies dealing with emer-

gency surgery, the decision to perform laparos-
copy or open surgery is dependent upon the 
haemodynamic status. Moreover, in the case of 
suspected leiomyosarcomas, during abdominal 
exploration, open approach is mandatory and 
total abdominal hysterectomy with bilateral 
salpingo- oophorectomy should be performed 
[11]. In unstable patients, open surgery is manda-
tory to stop bleeding rapidly and to encourage 
fast resuscitation; whilst in stable patients, espe-
cially in expert hand, laparoscopic surgery can be 
more performing to detect the bleeding origin, to 
treat them and to give faster recovery with less 
length of stay [11–17].

In elderly patients, the choice of different 
approaches should also consider the presence of 
other co-morbidities, the clinical status and the 
drug history [18, 19].

23.3  Adnexal Torsion in Elderly

The risk of adnexal torsion is increased in repro-
ductive age females and in pregnant women with 
a rate of 2.7–60% of cases and lower in the post-
menopausal age range [20, 21]. Moreover, it is 
almost always associated with an enlarged ovar-
ian mass and the risk is increased when there is a 
size mass greater than 8 cm [20]. In addition to 
these physiological clinical conditions, ovarian 
tumours can cause ovarian torsion (50–60%), as 
well as mature cystic teratomas (dermoid 
tumours) (25% rate of benign tumours) [20–22]. 
Research into postmenopausal women is mainly 
reported in descriptive studies and retrospective 
chart reviews, so the data are very limited [23].

Clinically, women present an acute, intermit-
tent, unilateral pelvic pain that can change with 
different positional shifts [21, 22]. Frequently, 
they also present gastrointestinal symptoms, such 
as nausea and vomiting. For this reason, differen-
tial diagnosis like appendicitis, bowel obstruction 
and mesenteric ischaemia should be excluded 
[20]. Upon physical examination, a tender mass 
can be appreciated.

Pelvic ultrasound with a Colour Doppler (US- 
CD) can be useful to detect an increased flow can 
be highly predictive of an adnexal torsion [20–
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24]. However, in the case of a normal CD flow, 
adnexal torsion cannot be excluded and an intra-
operative diagnosis can often be made [20–22].

Moreover, a contrast-enhanced CT scan can 
be a useful tool to evaluate also other causes of 
abdominal pain. However, no clear and well- 
defined CT criteria are found in the literature to 
suggest ovarian torsion. Frequently, asymmetric 
ovarian enlargement can be a suspicious finding 
in ovarian torsion. In contrast, enhanced CT 
peripheral follicles surrounding an enlarged 
ovary, ovarian haemorrhage, free pelvic fluid, 
inflammatory fat stranding adjacent to the ovary, 
a thickened uterine tube, uterine deviation 
towards the side of torsion or a twisted vascular 
pedicle can suggest this disorder. CT can also 
suggest the risk of ovarian malignancy. However, 
in the case of a completely normal CT scan, the 
risk of torsion is low [23].

To avoid the risk of ovarian loss, diagnosis 
should be made as soon as possible [22–24].

Treatment of adnexal torsion still consists of 
surgical reduction [20]. The treatment can be 
more conservative especially in younger patients 
and in the case of a benign suspect disease (only 
adnexal reduction and possibly oophoropexy, 
stitching ovarian stroma to the pelvic sidewall) or 
more aggressive, especially in the case of severe 
vascular impairment (a salpingo-oophorectomy) 
[20, 25, 26]. With the conservative approach, the 
laparoscopic success rate is near to 88% with 
high satisfaction rates for women. These treat-
ments can be performed with the laparoscopic 
approach [27]. Risk of injuring the ureter (runs 
inferiorly and laterally to the infundibulopelvic 
ligament) should always be kept in mind.

In postmenopausal age, considering the risk of 
malignancies (3–25% vs. 1% in premenopausal 
age), extensive surgery can be necessary [22, 28–
31]. Some authors reported an increased rate of 
conversion to laparotomy in elderly patients and 
in the case of ovarian necrosis [22]. An increased 
risk of laparotomic total abdominal hysterectomy 
and bilateral salpingo- oophorectomy and staging 
surgery (including pelvic wash for cytology, hys-
terectomy and adnexectomy, omentectomy and 
lymph node sampling) is required [22]. However, 
the possibility to perform a frozen pathological 

section study can help minimize the risk of con-
version, only in the case of malignancy [22, 32].

In the case of desmoid tumours, the laparo-
scopic approach can be safe but it is mandatory to 
avoid the risk of cyst rupture and intraoperative 
spillage of sebaceous fluid, placing the patient at 
risk of chemical peritonitis [31]. Different types 
of dissections are reported in the literature, 
including blunt dissection, use of an endobag and 
the creation of a posterior colpotomy, or aqua dis-
section [31]. Some authors found that intraopera-
tive spillage was more common with sharp 
dissection; others found less spillage in patients 
treated by enucleation and removal via a colpot-
omy or with hysterectomy than endobag removal 
[31]. However, no serious complications are 
reported in any of the cases with a risk of chemi-
cal peritonitis lower than 0.2% [31]. Moreover, 
copious and immediate peritoneal washing can 
minimize the risk of peritonitis [31].

23.4  Traumatic Injuries and Cuff 
Dehiscence 
Post-hysterectomy

Traumatic gynaecological emergencies are rare 
and in the majority of cases are treated in the 
Emergency Department or treated conservatively 
with analgesics, ice packs or sitz baths [33]. 
However, in some cases, (extended lacerations 
more than 3 cm, or lacerations involving hymen, 
urethra, anus, vaginal bleeding with unclear 
source, very large hematomas, involvement of 
adjacent structures, necroses, rapid expansion 
hematoma) an operative exploration and possibly 
repair is mandatory [33]. These traumatic condi-
tions can occur in women of any age and the risk 
of potential sexual abuse should be always 
investigated.

Although rare, vaginal cuff dehiscence is a 
serious event that can develop after hysterec-
tomy. It is defined as ‘a full thickness separa-
tion, partial or total of the anterior and posterior 
edges of the vaginal cuff’ [34, 35]. It occurs 
typically 5–7  weeks after surgery and is often 
caused by sexual intercourse or other traumatic 
aetiology, when vaginal cuff fusion is insuffi-
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cient. The lowest incidence of the disease is 
after total vaginal hysterectomy (0.08–0.15%) 
and it grows after abdominal and laparoscopic 
total hysterectomy (0.15–0.25% and 0.64–
1.35% respectively) [36, 37].

Atrophic vaginitis, tobacco use, poorly con-
trolled diabetes mellitus, irradiation and long- 
term steroid treatment are well-known risk 
factors for vaginal cuff dehiscence [37]. Indeed, 
it is not clear whether a hysterectomy performed 
for malignant conditions represents a risk factor 
for dehiscence. Women may manifest increased 
vaginal discharge and bleeding, lower abdominal 
pain and discomfort. History of hysterectomy 
and any of these complaints should mean that the 
patient is referred for a pelvic and speculum 
examination. Vaginal cuff dehiscence is a surgi-
cal emergency because prolapse of pelvic content 
may happen with life-threatening consequences 
such as bowel occlusion or necrosis. Not only is 
the ileum involved, prolapse of the omental sheet, 
appendix and fallopian tube have also been 
reported.

Vaginal cuff dehiscence can be managed both 
with the transvaginal or transabdominal approach. 
For the latter, literature describes laparoscopy 
and laparotomy according to the initial clinical 
condition.

In the presence of an unstable patient with dif-
fuse peritonitis, immediate laparotomy is manda-
tory with peritoneal drainage, vaginal cuff closure 
and possibly bowel resection.

In medically stable patients without signs of 
bowel necrosis or diffuse peritonitis, vaginal sur-
gery could be considered. This has the advantage 
of being minimally invasive, but it does not allow 
an accurate observation of the abdominal cavity 
[38]. Laparoscopy allows a good visualization of 
the intraperitoneal side of the vaginal cuff and the 
abdomen as a whole. The first successful repair 
performed with laparoscopy was reported in 
2002 by Lledo. In a recent paper, Thomopoulos 
et al. [39] reported the results of 116 vaginal cuff 
dehiscence repair collected between 1864 and 
2016 and they found that laparoscopy was used 
in only 2% of the cases but a satisfactory out-
come was achieved in all cases. Several other 
case reports share the same results [40, 41].

Regarding technical features, the cuff can 
be repaired in one or two layers. In literature, 
there are some randomized trials and retro-
spective analysis comparing these two methods 
[42–45]. The reports indicate that a two-layer 
continuous suture using absorbable barbed 
threads is more effective and safer for vaginal 
cuff repair.

A systemic review performed by Bogoglio 
et al. [46] found that the use of absorbable barbed 
suture significantly reduces operative time.

23.5  Pyometra Perforation

The collection of pus in the uterine cavity is 
known as pyometra [47]. It is a rare disease in the 
general population with an incidence of 0.1–0.5% 
but it is found more frequently in postmenopausal 
women representing 13.6% of gynaecological 
admission [48, 49]. Genital tract malignancies 
and the consequences of radiotherapy are the 
main cause of pyometra. Several other benign 
conditions, such as senile cervicitis, uterine fibro-
sis, endometrial lesions (leiomyoma or polyps) 
and congenital cervical anomaly can induce 
pyometra.

The classical symptoms are lower abdominal 
pain, vaginal discharge and bleeding even if more 
than 50% of unperforated pyometra are asymp-
tomatic [50–52]. Spontaneous perforation of 
pyometra is a life-threatening yet rare condition 
with an incidence of 0.01–0.05% [5]. Uterine 
perforation is usually located in the fundus 
(77%), alternatively, it can involve the anterior 
wall (4%) [53]. Ultrasonography has high sensi-
tivity in assessing pyometra, so it is the first 
investigation required. It has a limited role in the 
diagnosis of perforation due to the inability to 
demonstrate the uterine breach and the limited 
sonographic window available.

The gold standard radiological evaluation 
used for acute abdomen is the total abdomen 
CT scan. It can show pneumoperitoneum and 
intra- abdominal fluid, which frequently leads 
to the misdiagnosis of gastrointestinal perfora-
tion. Sagittal and coronal reformats reconstruc-
tions in multi-detector computerized tomography 
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are very helpful in depicting the site and size of 
uterine breach. Septic shock and multiple organ 
failure are the most significant factors in high 
mortality linked to pyometra perforation (close 
to 40%) [54]. Prompt medical therapy based 
on fluid resuscitation and wide-broad spectrum 
antibiotics is required. Urgent surgical man-
agement relies on hysterectomy and salpingo- 
oophorectomy. Once more, the initial clinical 
conditions of patients drive us in the choice of the 
approach. Immediate laparotomy is mandatory in 
severely ill or unstable patients.

Laparoscopy is rarely used although it could 
be performed by experienced surgeons in stable 
patients. Searching in the literature we found 
fewer than 90 cases of ruptured pyometra from 
1949 to 2020 and in only one patient laparoscopy 
was used with good results [55].

Five Things You Should Know About 
Gynaecologic Emergencies in the Elderly and 
Frail Patient
• Laparoscopy in gynaecological emergency is 

nowadays underemployed. There are few 
evidence- based level 1 recommendations, so 
the choice of laparoscopic approach is left to 
surgeon’s experience.

• Laparoscopy for gynaecological disorders in 
elderly patients seems to share the same advan-
tages found in younger women. Probably, a 
minimally invasive approach plays a key role 
in a good recovery and in the lowering of com-
plication after surgery also in aging.

• Principal cause of intra-abdominal bleeding is 
rupture of leiomyomas and less frequently 
leyomyosarcomas. In stable patients, benign 
disease, and experienced hands, laparoscopy 
can be safe.

• Adnexal torsion is rare in elderly, however, the 
surgical approach of adnexal reduction should 
take into account the risk of malignancy.

• Laparoscopic sutures are safe and effective for 
the closure of vaginal cuff dehiscence. 
Experienced surgeon should face this condi-
tion because there are some risks of visceral 
injuries during the reduction of herniated 
organs.
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24.1  Definition and Rationale 
for Use

Laparoscopy performed at bedside is a valu-
able diagnostic tool that can be used safely and 
efficiently in the evaluation of intra-abdominal 
pathologies, especially in the frail patients admit-
ted to the Intensive Care Unit, when conven-
tional methods are equivoques or difficult to be 
performed.

Progress in critical care management, espe-
cially timely, aggressive resuscitation, has 
resulted in a subset of intensive care patients, 
dependent on a multitude of technical devices 
ranging from monitors, to ventilators, to medi-
cation dosimeters. These patients’ courses can 
be complicated by unexpected new disease pro-
cesses at any given moment, resulting in acute 
deterioration unless recognized and managed 
promptly and accurately. The abdomen is a noto-
rious “black hole” for such unforeseen adverse 
events, such as septic foci, secondary perfora-
tions, hemorrhages, or missed injuries [1, 2].

The conventional diagnostic evaluation usu-
ally includes history/physical examination/serum 

investigations, plain film X-rays, ultrasonogra-
phy (US), and computed tomography (CT), the 
latter requiring transport to the radiology suite. 
However, their application is sometimes frustrat-
ing for the following reasons:

 1. History may bring suboptimal information in 
ICU patients from their impaired mental sta-
tus due to metabolic encephalopathy, brain 
injury or pharmacologic sedation. Moreover, 
abdominal examination is often impaired 
because of different reasons, such as a possi-
ble spinal cord injury, a postoperative abdo-
men, and immunocompromised state which 
underlies a condition of frailty and hyporeac-
tivity. Therefore, the physical exam is often 
unhelpful, aiding in diagnosis of only 43–69% 
of the time with intra-abdominal abscesses 
[3]. On the other hand, serum investigations 
can often be nonspecific in the critically ill 
subjects, with leukocytosis, renal impairment, 
and a lactic acidosis, all being relatively fre-
quent but nonspecific findings.

 2. In the absence of pneumo-peritoneum, plain 
film X-rays have limited utility and rarely 
drive the decision to operate.

 3. While US of the abdomen has the advantage 
of portability, it is mostly utilized for the eval-
uation of the biliary tree, pleural space, car-
diac dysfunction, free fluid in the abdomen, 
and hypovolemia, but is less useful in the fre-
quent case of the presence of bowel gaseous 
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distension and therefore it is limited as a diag-
nostic tool. It is also not likely to be diagnostic 
in cases of mesenteric ischemia. Diagnostic 
yield from US examination of the abdomen is 
also operator-dependent. For instant, in the 
traumatically injured patient, the sensitivity of 
US for detection of acalculous cholecystitis is 
only 30% [4].

 4. Additionally, unlike plain film X-rays and US, 
CT requires transport that presents a risk for 
the hemodynamically unstable patient. 
Actually, most of these patients are hemody-
namically labile requiring multiple vasopres-
sors and escalating ventilatory support thereby 
imposing significant risks during patient 
transport for imaging or even to the operating 
room. Life-threatening complications during 
patient transport, including hypotension, 
respiratory distress, central line disconnec-
tions, and dysrhythmias are not uncommon 
and have been reported to occur in up to 45% 
of ICU patient transports [5]. Furthermore, 
though CT is an excellent diagnostic modality 
for intra-abdominal pathology, studies have 
shown limited utility in the critically ill 
patient: the accuracy of CT in critically ill 
patients varies between 78 and 89% and can 
be nonspecific in subtle cases of mesenteric 
ischemia of recent onset [6]. Its sensitivities is 
as low as 33–48% for detection of acalculous 
cholecystitis in the ICU population [7]. 
Moreover, in some studies, the average time to 
perform a bedside laparoscopy was less than 
that needed to obtain a CT scan [8].

 5. Diagnostic peritoneal lavage (DPL) is used 
often to investigate suspected intra-abdominal 
pathology in patients too unstable for trans-
port; however, DPL has a similar risk profile 
to diagnostic laparoscopy and does not pro-
vide definitive information [9].

 6. Finally, the association between occult intra- 
abdominal infection and organ dysfunction 
has been deemed sufficiently strong enough 
to justify empiric laparotomy for the patient 
with progressive organ dysfunction but no 
defined focus of infection. However, explor-
atory laparotomy has not demonstrated an 

overall decrease in mortality given the large 
percentage of negative or nontherapeutic 
results. Of note, laparotomies under these cir-
cumstances are associated with reported mor-
bidity rates ranging from 5 to 22%. These 
data may further encourage diagnostic lapa-
roscopy, which seems to avoid useless lapa-
rotomies in up to 25–50% of these patients, 
particularly in the setting of acalculous chole-
cystitis, with much less morbidity than a 
“blinded” laparotomy [10].

24.2  History of Application

The oldest documentation of attempts at mini-
mally invasive surgery comes from the beginning 
of this century. The technique of insufflation 
with carbon dioxide and the use of the Verres 
needle were described in the 1930. Though 
this concept of diagnostic, or even therapeutic, 
access to the abdomen without formal laparot-
omy appeared exciting, several decades passed 
before it received widespread acceptance. The 
introduction of the safer open technique for 
insufflation and trocar insertion and the advent 
of video laparoscopy with its superior view of 
the abdominal cavity resulted in an enthusiastic, 
explosive expansion of applications for diag-
nosis and surgical procedures by laparoscopic 
techniques in the 1990. The simplicity of lapa-
roscopy itself, the limited requirement of instru-
ments and personnel, have made this modality 
attractive for applications outside the operating 
room setting, such as the ICU or the emergency 
room. In 1989, Iberti et al. reported the use of 
bedside laparoscopy in the ICU to diagnose 
gangrenous bowel after aortic reconstruction 
surgery [11]. In 1991, Berci reported the use 
of emergency mini-laparoscopy with the use of 
a 4-mm laparoscope in the emergency depart-
ment and in the ICU with local anesthesia and 
intravenous sedation in both trauma patients and 
critically ill patients [12]. Since 1992, there have 
been increasing number of reports of diagnostic 
laparoscopy in the ICU with a total of several 
hundred patients.

C. Bergamini et al.



237

24.3  Advantages and Indications

Most reports consider the use of laparoscopy in 
the critically ill patient as a diagnostic tool of 
high accuracy, which is well tolerated by these 
high risk frail patients and it avoids nontherapeu-
tic laparotomies and their associated morbidity, 
cost, or risky transport to the radiology depart-
ment or operating room. On the contrary, bedside 
diagnostic laparoscopy (BDL) in the ICU may 
offer the potential for an accurate assessment 
in the suspected intra-abdominal pathologies, 
thanks to a direct intra-abdominal visualization.

Percentages of patients who may avoid an 
open laparotomy range from 30 to 65%, and 50% 
of the septic patients with a bedside laparoscopy 
diagnosis are followed by a causal therapeutic 
intervention [13].

Complications related to the transportation 
of critically ill patients include hemodynamic 
instability, respiratory distress, and airway 
occlusion due to intra-orotracheal tube disloca-
tion [14].

However, BDL must be applied with sticks 
indications in order to avoid dangerous side 
effects. The Agency for Healthcare Research and 
Quality lists such pathophysiological indications 
for BDL in ICU patients [15, 16]:

 1. Unexplained sepsis, with or without abdomi-
nal pain, systemic inflammatory response 
syndrome (SIRS), or multiorgan failure 
with no obvious indication for laparotomy. 
Common intra-abdominal conditions caus-
ing septic shock in the critically ill patients 
consist of acalculous cholecystitis, acute 
mesenteric ischemia, pancreatitis, visceral 
perforation, and intra- abdominal collections. 
Acalculous cholecystitis is common in these 
patients due to a combination of prolonged 
fasting, opioid analgesics, and low cardiac 
output states [17]. Any delay in the recogni-
tion or management of these conditions can 
lead to multiple organ dysfunction syndrome 
and mortality rates that approach 100%. In 
this subset of patients, it is therefore critical 
that a rapid diagnosis is achieved, and defini-
tive intervention performed. Intra-abdominal 

pathology may be also the primary cause of 
sepsis and hence admission to a critical care 
unit. Speaking about acute mesenteric isch-
emia (AMI), nowadays the gold standard for 
diagnosis is CT, which offers a good accuracy 
in AMI detection with high values of sensitiv-
ity and specificity, but it is well-known that 
these values are not similar in each etiological 
type [18]. Nonocclusive mesenteric ischemia 
mechanism is an exclusion diagnosis. It pres-
ents the most important diagnostic problems 
due to lack of specific radiological features on 
CT, which usually shows a normal bowel wall 
and a high variability of its contrast enhance-
ment ranging from absent or diminished to 
increased. In this setting, laparoscopy could 
be a feasible and safe surgical approach for 
diagnosis of ischemic tract of bowel and to 
removing it [19].

 2. Increase in abdominal distension in the 
absence of bowel obstruction. Such condition 
may arise from ischemic colitis, colic paraly-
sis due to functional (Ogilvie syndrome) or 
infective (pseudo-membranous colitis) etiol-
ogy, which may degenerate to the life- 
threatening condition of toxic megacolon or 
abdominal compartment syndrome if not rap-
idly diagnosed and healed.

 3. Unexplained metabolic (lactic) acidosis. 
Lactic acidosis (LA), defined as a serum lac-
tate of ≥4  mmol/L, is a common finding in 
critically ill patients since some conditions, 
such as hypovolemia and septic shock (e.g., 
intra- abdominal pathology), cause impaired 
oxygen delivery to tissues [20]. Moreover, 
there is a reduced hepatic and renal clearance. 
It is an indicator of higher morbidity and mor-
tality especially in patients who are relatively 
unstable. Diagnosing the intra-abdominal 
cause of LA in critically ill patients remains 
challenging. Patients are usually too unwell to 
undergo radiological investigations like CT 
scan. In such cases, suspicion of an intra-
abdominal catastrophe often results in an 
emergency laparotomy which carries its own 
morbidity and mortality. In these patients, 
BDL is thought to be a useful diagnostic tool 
for the investigation of intra-abdominal cause 
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of LA in  critically ill patients when medical 
causes of LA have been excluded, like cardio-
respiratory, renal, alcohol, or drug-related. An 
intra- abdominal source of pathology is found 
in 43% of patients undergoing BDL for these 
indications.

Patients who have undergone open-heart sur-
gery or major vascular surgery utilizing extra- 
corporal circulation have rather frequently 
complications with the above-mentioned patho-
physiological patterns, and especially with isch-
emic origin [21]. Morbidity ranges from 0.3 to 
13%; ischemic mesenterial, complications, cho-
lecystitis, and hyperamylasemia or acute pancre-
atitis are the most important morbidities. Several 
risk factors for the development of abdominal 
pathology have been defined, including patient 
age (>70  years), preoperative New  York Heart 
Association (NYHA) classification (NYHA 
4), duration of cardiopulmonary bypass, and 
need for blood transfusion [22]. The diagnosis 
of abdominal abnormalities is often extremely 
difficult in critically ill patients, because these 
patients often do not show typical symptoms due 
to sedation or activity. Moreover, they often have 
numerous other conditions that may be respon-
sible for changes in physical status or laboratory 
parameters. Therefore, the early diagnosis of 
abdominal complications is a clinical challenge, 
but it is of utmost importance because early diag-
nosis and especially early treatment are the key 
determinants of clinical outcome.

The use of bedside diagnostic laparoscopy 
has also been proposed in post-traumatic intra- 
abdominal injuries for both blunt and penetrat-
ing mechanisms, to facilitate a faster diagnosis 
in the emergency room [23]. Its use in this set-
ting has been extensively analyzed by Stefanidis 
and colleagues in a review [24]. Most of the 
anectodical reports on trauma patients concern 
trauma- diagnostic of penetrating mechanisms, 
in particular, peritoneal penetration that leads to 
thoraco-abdominal or tangential diaphragmatic 
injury, trans-diaphragmatic pericardial window, 
evaluation of presence and extent of hemoperi-
toneum, evaluation for seat-belt injuries, acute 
abdomen after blunt mechanism with a nega-

tive CT. However, a more extensive discussion 
of this indication is beyond the scope of this 
book as there is no direct correlation between 
trauma and the frailty or elderly condition of 
the patient.

24.4  Contraindications 
and Potential Adverse 
Effects

The physician should be aware of patient selec-
tion and understand the absolute and relative con-
traindications for DL, which can be summarized 
as follows:

Absolute contraindications for DL:

 1. Prior abdominal surgeries, that can make lapa-
roscopy difficult and increase potential risk 
due to intra-abdominal adhesions, that is 
enterotomy.

 2. Uncorrected coagulopathy.
 3. Known or obvious indication for therapeutic 

intervention such as perforation or peritonitis.
 4. Suspected intra-abdominal compartment 

syndrome.
 5. Intestinal obstruction with associated massive 

bowel dilation.
 6. Wound dehiscence.
 7. Clear indications of bowel injuries such as the 

presence of bile or evisceration.

Should any of these circumstances be present, 
an exploratory laparotomy is mandated.

Are instead relative contraindications:

 1. Morbid obesity.
 2. Pregnancy.
 3. Presence of anterior abdominal wall infection.
 4. Recent laparotomy (4–6 weeks).
 5. Extensive adhesions from previous surgery.
 6. Aorto-iliac aneurysmal disease.
 7. Decreased distensibility of the abdomen, such 

as that due to diffuse carcinomatosis or tuber-
culous peritonitis or in patients with aug-
mented volume in the abdominal cavity such 
as bowel nonobstructive distention that inter-
feres with visual access.
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These conditions are to be evaluated very care-
fully when considering diagnostic laparoscopy.

The potential negative impact of the physi-
ologic consequences of peritoneal insufflation 
is increased in an already critically ill patient, 
including the chemical effect of carbon dioxide 
and the inherent increased intra-peritoneal pres-
sure associated with pneumo-peritoneum and 
adequate insufflation, and this is to be considered 
when planning the procedure [25].

Moreover, the increased intra-abdominal pres-
sure elevates the diaphragm and subsequently 
results in the collapse of basal lung tissue. 
Potential deleterious respiratory effects include 
decreased functional residual capacity, ventila-
tion perfusion mismatch, increased intra-pul-
monary shunting of blood leading to hypoxemia 
and increased alveolar arterial oxygen gradient. 
Increasing the frequency of mechanical ventila-
tion with positive end-expiatory pressure (PEEP) 
and increasing the fraction of inspired oxygen 
during the procedure will decrease the intra-oper-
ative atelectasis and improve the gas exchange 
and oxygenation.

Compression of the vena cava may occur 
during insufflation yielding decreased pre-load 
(thus cardiac output) and increased vascular 
resistance in the arterial circulation. This effect 
can be minimized with adequate fluid resusci-
tation. Furthermore, limiting insufflation pres-
sures (<10 mm Hg) leads to less hemodynamic 
compromise. Cardiac arrhythmias including bra-
dycardia from vagal stimulation, premature ven-
tricular contractions, or ventricular tachycardia 
can also occur and should be closely monitored.

Hypercarbia can also result due to the reab-
sorption of the carbon dioxide into the circula-
tion. If coupled with hypo-ventilation, it can yield 
acidosis and further depression of the cardio-pul-
monary system. The use of continuous end-tidal 
carbon dioxide monitoring may help to prevent 
worsening acidosis in these circumstances.

If the procedure is kept short and is performed 
at low insufflation pressures, the physiologic 
alterations that do occur are of little or no con-
sequence. Bedsides laparoscopy should therefore 
be used primarily as a diagnostic tool or only for 
basic straightforward, short interventions, such 

as coagulating a minor bleeder or placing a drain. 
These recommendations also keep the necessary 
equipment simple and the required sedation less 
complex and not necessarily dependent on an 
anesthesiologist.

24.5  Results and Complications

When proposing the use of a novel surgical 
approach, three aspects should be critically eval-
uated: feasibility, safety, and efficacy. After an 
advantage is shown over the current approach, 
recommendations can be made to adopt the 
newer modality.

The feasibility of diagnostic laparoscopy in 
the critically ill patient, both in the ICU at the 
patient’s bedside and in the operating room, was 
shown by several small series and case reports. 
The equipment (camera, monitor, and insuffla-
tor) is readily available on a mobile cart, and the 
number of instruments required for diagnostic 
laparoscopy is small. The procedure is therefore 
simple to accomplish outside the operating room 
environment [26, 27].

Because only small incisions are involved, 
with no exposure of the abdominal contents, 
diagnostic laparoscopy can be performed in the 
ICU using standard sterile equipment, with a low 
infection rate. The procedure is feasible even in 
the “difficult” abdomen, as in patients after open 
laparotomy. Extra care is needed when gaining 
access to the reoperated abdomen, and the use of 
open approach is recommended.

The safety of laparoscopy in critically ill 
patients was questioned because of two common 
conditions observed in these patients: hemody-
namic instability and abdominal sepsis. As above 
reported, the use of CO2 pneumo-peritoneum 
was shown to be associated with adverse hemo-
dynamic effects, of which the cardiovascular and 
respiratory are the most prominent. These effects 
may be even more pronounced in the high-risk 
patient, causing temporary myocardial failure. 
Experimental studies demonstrated hemody-
namic compromise in septic animals undergoing 
laparoscopy, mostly related to hypercarbia and 
acidosis [28].
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Despite these concerns, conflicting data may 
be found in the literature regarding the occur-
rence and significance of these adverse effects. 
Specifically, there is a discrepancy between 
the experimental studies and the actual results 
in high-risk patients subjected to laparoscopy, 
and even when hemodynamic parameters are 
affected, the overall clinical significance of these 
measured changes is not clear. In many series, 
no significant hemodynamic changes were 
observed, even in patients who were dependent 
on high- dose amine support [8].

It should be remembered that ICU laparos-
copy is performed under optimal monitoring 
conditions, and that the cardiovascular effects 
of laparoscopy are readily reversible by disinfla-
tion. The combination of slow insufflation and 
low abdominal pressure minimizes the adverse 
hemodynamic effects of laparoscopy. By its 
nature, diagnostic laparoscopy is a short proce-
dure, so the effects of CO2 pneumo-peritoneum 
are minimized. The use of alternative gases, such 
as N2O, to reduce the chemical effects of CO2, is 
also possible. Nitrous oxide may also be associ-
ated with less discomfort in patients who are not 
under general anesthesia.

The use of laparoscopy in a critically ill 
patient with abdominal sepsis is also a source 
of concern. Some experimental studies showed 
increased bacterial growth in the CO2 peritoneal 
environment, but other models showed conflict-
ing results, with similar or better outcome com-
pared with laparotomy. An augmenting effect of 
pneumo-peritoneum on bacterial translocation 
was suspected but disproved. Despite theoretical 
concerns that pneumo-peritoneum may increase 
bacterial spread, results of many studies showed 
a decrease in infectious complications, so lapa-
roscopy was considered a safe option for the 
diagnosis and treatment of peritonitis [29].

As laparoscopy is associated with less stress 
and a reduced acute-phase response, it appears 
that there is better preservation of immune func-
tion. As there are also fewer parietal complica-
tions such as wound infection and dehiscence, 
laparoscopy may be a safer option in the diagno-
sis of abdominal sepsis.

The efficacy of ICU laparoscopy was repeat-
edly demonstrated. The diagnostic accuracy is 
greater than 90% and was always better than 
ultrasound, CT scan, or diagnostic peritoneal 
lavage. Retroperitoneal pathology, which is less 
evident by laparoscopy, might be misdiagnosed. 
However, with careful exploration, the retroperi-
toneum organs, like the pancreas, are still acces-
sible. A routine inspection of the lesser sac could 
help to obviate this problem [19].

The efficacy of ICU laparoscopy is also 
measured by the effect on further management. 
Avoiding an unnecessary laparotomy is impor-
tant in these patients, and a change in manage-
ment occurred in 33% of the patients [19].

In some cases, the diagnosed pathology can be 
treated laparoscopically, either in the ICU or after 
transfer to the operating room.

The overall prognosis in this group of patients 
is poor. However, when considering patient out-
come, ICU diagnostic laparoscopy may affect 
treatment decisions even in the unsalvageable 
patient. Arriving at a correct diagnosis is impor-
tant to the patient’s family, as well as to the physi-
cian, before deciding to withdraw or implement 
further costly efforts [29].

In patients with findings that require laparotomy, 
such as mesenteric ischemia or necrotizing pan-
creatitis, initial laparoscopy does not significantly 
increase the operative risk. The slightly increased 
operating times are marginal, since experienced 
surgeons can perform the procedure in 10–15 min.

Complication rates of diagnostic laparoscopy 
range from 1 to 9%. Thus, even in critically ill 
patients, the procedure can be performed without 
increasing the standard risk [30].

The Society of American Gastrointestinal 
and Endoscopic Surgeons (SAGES) recom-
mends that BDL is technically feasible and can 
be applied safely in appropriately selected ICU 
patients (grade B). According to this Society, it 
is generally well-tolerated in the ICU population 
with overall morbidity rates reported from 0 to 
8% with no mortality directly associated with the 
procedure being described [31–33].

The positive outcome of bedside diagnostic 
laparoscopy can be guaranteed with three major 
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factors: cooperation among anesthesiologists and 
the surgeon in the decision-making of whether 
to perform a bedside laparoscopy; single-bed 
isolated room setting, that guarantee an opti-
mal operating room-like environment; and daily 
emergency surgery technical skills of surgeon. As 
the level of intraperitoneum pressure is the most 
critical intra-procedure parameter, the range of 
8–15 mm Hg is suggested, because this is usually 
well-tolerated and does not compromise mechan-
ical ventilation or the hemodynamic parameters 
in critically ill patients.

The most severe procedures-related complica-
tions is visceral perforation, pneum-operitoneum- 
induced bradycardia, intra-peritoneal hemorrhage 
and post-procedure ascitic leak from trocar site. 
Level II and III data demonstrate diagnostic 
accuracy ranging between 90 and 100% with the 
main limitation being the evaluation of retroperi-
toneal structures. Therefore, despite the technical 
challenges associated with bedside laparoscopy, 
it offers a viable alternative to exploratory lapa-
rotomy which has traditionally yielded higher 
mortality rates, particularly in ICU patients with 
multisystem organ failure [16].

24.6  Technique: Rules and Pitfalls

BDL procedures are performed in an isolated 
single bedroom of the ICU ward. Standard lapa-
roscopy equipment required to perform a BDL 
in the ICU includes an insufflator, image proces-
sor, light source, cautery, camera head, lens, light 
cord, trocars, instruments, suture, and monitor 
(Fig. 24.1 and Table 24.1).

We recommend an experienced surgical team, 
nurse, and technician; an individual to serve as 
assistant for unexpected needs; an anesthesiolo-
gist (Fig. 24.1).

Excellent communication between the sur-
geon and anesthesiologist is required as the 
patient is mechanically ventilated and invasive 
arterial blood pressure, electrocardiogram, pulse 
oximetry, and end-tidal carbon dioxide are con-
stantly monitored. When required, hemodynamic 
support is established by noradrenaline infu-
sion. This monitoring is typical for a critically ill 

patient. While inhaled anesthetic may be used in 
the ICU, we recommend total intravenous anes-
thesia (TIVA) to minimize the equipment that 
must be transferred from the operative room.

All the staff present in the room wear protec-
tive clothing, a surgical cap, gloves, and a sur-
gical mask. Sterility is warranted by adherence 
to routine operating-room protocols and ster-
ilization of the operating site with povidone-
iodine. The anesthesiologist on duty directs the 
 administration of total intravenous anesthesia, 
ventilation, and hemodynamic support.

The patient is in a supine position and 
Trendelenburg or anti-Trendelenburg movements 
are assured to obtain the most appropriate lapa-
roscopic view (e.g., diaphragmatic exploration). 

Fig. 24.1 Scenario of BDL in ICU

Table 24.1 List of equipment needed to perform a BDL

Laparoscopic 
mobile tower Operative materials

Backup 
equipment

Insufflator Laparoscopic 
instruments

Open set

Image 
processor

Needle drivers Lap sponges

Light source Clip appliers Suture
Cautery Various sutures Open suction
Monitor Ports Retraction 

instruments
Second 
monitor

Coagulating 
substrates

Lighting 
(overhead and 
headlamp)

– Bipolar vessel 
sealing system or 
harmonic scalpel of 
choice

–
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Trocars are placed into the paraumbilical region, 
as shown in Fig. 24.2.

The surgeon should utilize 5-mm ports and 
instruments to minimize equipment needs. We 
prefer the open Hasson technique to access the 
peritoneal space; however, the method most 
comfortable for the operating surgeon should be 
used. Pneumo-peritoneum should be limited to 
8–10 mm Hg pressure, rather than the standard 
15 mm Hg pressure, to decrease CO2 absorption, 
minimize effect on preload, and reduce blood 
pressure. It is technically feasible to avoid chemi-
cal paralytics and perform BDL under local anes-
thetic and low insufflation pressure.

The use of alternative gases such as N2O, 
helium and air has been described with the poten-
tial benefit of decreased hypercarbia/acidosis; 
however, both air and N2O pose a significant risk 
of nitrogen or air embolus. However, usually low 
pressure (8–10 mm Hg) CO2 is familiar to the OR 

team, readily available, safe, and does not com-
promise the ability to successfully visualize the 
peritoneal cavity.

The surgeon is careful to avoid injury to the 
bowel or cause bleeding. When the procedure is 
complete, the patient is monitored for any signs 
of bleeding at additional port sites following 
removal, and the umbilical port site is carefully 
sutured starting from the fascia.

Five Things You Should Know About Bedside 
Laparoscopy (BDL) in the Elderly
• The BDL finds its ideal application in ICU 

patients, and, to a lesser extent, in the emer-
gency room.

• The indications to BDL in ICU are actually 
very strict: sepsis, abdominal distension and 
lactic acidosis of unknown origin, after a full 
diagnosis attempt has been made, including 
CT scan.

Fig. 24.2 Trocars placement for a BDL procedure
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• Among the various diseases for which BDL 
represents an efficient and useful tool for a 
better management, the acute mesenteric isch-
emia is surely the most relevant since its time- 
dependent prognosis may be significantly 
affected by an early laparoscopic approach 
sometimes also avoiding moving the patients 
to the Radiology Unit.

• In critically ill patients, the procedure can be 
performed without increasing the standard 
risk.

• Given the advantages offered by this method, 
especially in patients hospitalized in ICU, it 
would be advisable for a laparoscopic equip-
ment to always be kept in close proximity to 
the ICU, in case an urgent BDL is needed.
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25.1  Introduction

Video-assisted thoracoscopic surgery (VATS), 
like any other minimal access surgery, offers 
considerable benefits to patients compared to 
traditional thoracic procedures: it positively 
influences postoperative pain, morbidity, and 
mortality. Furthermore, it has been largely dem-
onstrated that VATS can reduce hospital stay 
when compared to thoracotomy [1]. For these 
reasons, in the last decade, VATS has become a 
popular surgical approach, and nowadays, it is 
used to diagnose and treat a variety of conditions 
within the chest cavity [2]. The application of 
VATS in acute settings was originally reported 
in a series evaluating diaphragmatic injuries [3]. 
Over the last years, in addition to detecting dia-
phragmatic injuries, numerous other indications 
have evolved as a result of increasing familiarity 
and acceptance of the VATS technique worldwide 
[4–6]. Indications for subacute thoracoscopy fol-
lowing trauma include empyema, treatment of 

thoracic duct injury, and removal of symptom-
atic foreign bodies. Furthermore, VATS has been 
used for chest trauma in hemodynamically stable 
patients who have an indication for urgent tho-
racic exploration within 24 h following presen-
tation [7, 8]. The surgical treatment of elderly 
patients with chest injuries is a great challenge: 
elderly patients have up to four-fold greater mor-
bidity and mortality rate compared with younger 
patients [9–11]. Because of increased underlying 
comorbidities and decreased physiologic reserve 
in the geriatric population, the severely injured 
elderly patient requires intensive monitoring, 
aggressive management, and comprehensive 
care [12]. For these reasons, VATS is increas-
ingly used in the treatment of thoracic injuries in 
elderly patients too [13, 14].

25.2  Indications for Thoracoscopy

Although the majority of hemodynamically 
stable patients with thoracic injuries can ini-
tially be managed with tube thoracostomy and 
close observation, some patients may progress to 
develop acute and chronic complications requir-
ing operative therapy. Thoracoscopy has a role 
in both diagnosis and treatment of chest injuries. 
Hemodynamic stability is an important prereq-
uisite, since thoracoscopy is not an approach 
to be used in the initial assessment of hemody-
namically unstable injured patients. In patients 
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 experiencing thoracic injury with hypovolemic 
shock, emergency thoracotomy remains the most 
appropriate option. Further, thoracoscopy is con-
traindicated in patients unable to tolerate lung 
deflation with single-lung ventilation [14].

25.3  Hemothorax

The most common causes of hemothorax can be 
divided into traumatic, iatrogenic, and nontrau-
matic causes as shown in Table 25.1.

The majority (85%) of patients with 
 hemothorax are managed by tube thoracostomy. 
Guidelines recommend referral for surgery for 
acute blood loss over 1500 mL or recorded ongo-
ing drainage of more than 200–400 mL over 2–4 h 
[15]. Hemothorax typically progresses in three 
manners: complete spontaneous reabsorption of 
blood within several weeks, progression to fibro-
thorax, or infection with empyema formation. In 
the initial management of hemothorax, CT scan is 
an important tool to detect the bleeding site and 
to identify other sources of hemorrhage than the 
intercostal arteries (ICAs). In case of active bleed-
ing from ICAs transcatheter arterial embolization 
(TAE) is a safe and effective measure to arrest 
bleeding in hemodynamically stable patients [16].

The majority of hemothoraces following 
blunt trauma are easily treated by drainage and 
re- expansion of the lung. If bleeding continues, 
underlying factors, such as coagulopathy, aci-
dosis, and hypothermia should all be sought and 
addressed. Particular attention should be paid 
to the elderly on various forms of anticoagula-
tion. Normally, bloody effusions are entirely 

resorbed after 4–6 weeks without causing infec-
tion. However, some patients may experience 
retained hemothorax because of malposition or 
poor drainage of chest tubes. Retained hemotho-
rax is defined as residual clots at least 500 mL 
large, or in which at least one-third of the blood 
in the pleural space cannot be drained by a chest 
tube after 72  h of initial treatment revealed by 
a computed tomography (CT) scan [17, 18]. In 
the past, the primary method for treating retained 
hemothorax was to perform an additional tube 
thoracostomy or exploratory thoracotomy.

Jones et al. in 1981 first described the role of 
VATS in the initial management of patients with 
hemothorax. They found that thoracotomy could 
be avoided in the majority of stable patients with 
high chest tube output and bleeding was stopped 
in most cases with electrocautery [19].

For patients undergoing VATS surgery, single- 
lung ventilation is ideal, allowing adequate visu-
alization. If the patient is unable to tolerate this 
for underlying lung pathology or significant con-
tusion, double-lung ventilation with intermittent 
apnea is an option. Patients should be placed in 
the lateral decubitus position with flexing of the 
table to allow widening of the intercostal spaces.

The initial incision for the camera placement 
is in the sixth or seventh space or at the site 
of the tube thoracostomy. The thoracic cavity 
is entered under vision. The placement of addi-
tional ports may be determined after the initial 
inspection with the thoracoscope, with current 
evidence, single or multiport approaches are 
equally acceptable. After insertion of the tho-
racoscope, the adhesions should be released 
by blunt digital  dissection or sharp endoscopic 

Table 25.1 Most frequent causes of hemothorax

Traumatic Iatrogenic Non-traumatic
Penetrating or lacerating chest trauma (lung blood 
vessels, chest wall, diaphragm, pleural adhesions, 
mediastinum, large vessels, abdomen)

Cardiac or lung surgery
Pleural techniques 
(thoracentesis, pleural 
biopsy, drains)
Insertion of catheter in the 
subclavian vein
Percutaneous lung biopsy

Neoplasias (primary or 
metastatic)
Pulmonary embolism
Catamenial hemothorax
Anticoagulant treatment
Hematological diseases 
(hemophilia, 
thrombocytopenia)
Intrapleural fibrinolytics
Aorta dissection or rupture
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electrocoagulated dissection. Full-lung col-
lapse is crucial for inspecting the entire pleural 
cavity. Blood and clots are removed by using 
a standard suction instrument or a suction–irri-
gator system. A sample of fluid is routinely 
collected for microbiological assessment. In 
patients with organized thoracic collections, 
carefully dissecting and peeling away the outer 
layer with sponge sticks and ring forceps typi-
cally enables the outer layer to be removed from 
the visceral and parietal pleura, thus completely 
releasing the trapped lung. Following adequate 
drainage and washout of the hemithorax, a 
chest drain should be placed prior to closure. It 
is crucial to ensure that the lung fully expands 
to occupy the space. If there is residual space, 
blood can recollect and lead to postoperative 
complications.

There is evidence in the literature that VATS, 
in well-selected patients, is superior to tube tho-
racostomy and leads to decreased post-traumatic 
infection length of ventilatory dependency and 
overall hospital stay [20]. Increased age is asso-
ciated with a decreased respiratory function. As 
chest wall compliance decreases secondary to 
structural changes, such as vertebral collapse 
and kyphosis, inspiratory capacity decreases. 
Furthermore, it needs to be remembered that 
injured lungs have a compromised compliance 
and the presence of low suction might be advis-
able to promote drainage of pleural fluid.

25.4  Diaphragmatic Injury

Diaphragmatic injuries account for 3% of all 
trauma cases and up to 8% of trauma surgical 
explorations. It may be due to both a severe blunt 
trauma, from motor vehicle accidents, and pen-
etrating trauma, from knife or gunshot wounds. 
Diaphragmatic hernias are more common in the 
elderly population and they have higher associ-
ated mortality than younger age groups [21]. The 
mechanism of diaphragmatic injury is often high 
impact injuries which lead to a sudden increase 
in intra-abdominal pressure causing rupture. The 
right diaphragm is protected by the liver; hence, 
80% of ruptures occur on the left.

Diagnosing a diaphragmatic rupture after trauma 
is a challenge for both emergency radiologists and 
surgeons. The initial radiograph can be diagnos-
tic, however, in one series of elderly patients with 
traumatic hernias, 50% of initial radiographs were 
normal. A normal admission radiograph can result 
in delays in diagnosis and delay to operative repair 
which increases rates of surgical complications 
such as time of ventilatory support and death [22]. 
Even CT scanning can be non-definitive, it has a 
low sensitivity (53–74%) [23]. Atelectasis, pulmo-
nary contusions, hemothorax, and intra-abdominal 
pathology can mask diaphragmatic injury.

Two principles must be observed when repair-
ing acute traumatic diaphragmatic hernias: com-
plete reduction of the herniated organs back into 
the abdomen and watertight closure of the dia-
phragm to avoid recurrence. The role of VATS in 
this situation is invaluable as it has a 100% sensi-
tivity and allows for repair at the same time [24]. 
Thoracoscopy provides excellent visualization of 
the posterior recesses of the thoracic cavity, areas 
not often seen well with the laparoscope. The 
patient should be placed into the Trendelenburg 
position to facilitate adequate visualization of the 
diaphragm. Nasogastric tube placement is impor-
tant to deflate the stomach and can facilitate 
reduction of any herniation. Simple interrupted 
sutures should be enough to repair most of the 
acute defects [25] and mesh repairs should be 
reserved for chronic or large defects.

25.5  Esophageal Perforation

Esophageal perforation is a rare condition occur-
ring in 3 out of 100,000 people in the United 
States. The advances in diagnostic and therapeu-
tic endoscopic interventions have led to iatro-
genic perforation as the most common etiology 
(Table 25.2) [26].

Iatrogenic perforation is common in the hypo-
pharynx or the distal esophagus while spontane-
ous rupture may occur in the posterolateral wall 
of the esophagus just above its diaphragmatic hia-
tus. Esophageal perforations can present in differ-
ent ways depending on several factors including 
the etiology of the perforation, the location of 
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the perforation (cervical, intrathoracic, or intra-
abdominal), the severity of contamination, injury 
of nearby mediastinal structures (i.e., trachea 
or pericardium), and the time elapsed from the 
perforation until treatment. Common symptoms 
include chest pain, dysphagia, dyspnea, subcuta-
neous emphysema, epigastric pain, fever, tachy-
cardia, and tachypnea. Early diagnosis is very 
important because it significantly decreases mor-
bidity and mortality [27]. Computed tomography 
(CT scan) of the chest and abdomen should be 
performed when esophageal perforation is sus-
pected. It has the advantage of showing intratho-
racic or intra-abdominal collections that require 
percutaneous or surgical drainage. The principles 
of management in esophageal perforation are to 
eliminate the focus of infection and inflamma-
tion, prevent further contamination of the medi-
astinum with adequate drainage and antibiotics, 
restore alimentary tract continuity and establish 
nutritional support [28]. For those who receive 
surgical intervention, within the first 24  h, the 
published mortality is 13% [29]. Traditionally, 
upper and middle third perforations are 
approached via thoracotomy with primary clo-
sure, esophagectomy, use of esophageal T-tube, 
exclusion-diversion, and mediastinal drainage. 
However, few studies have demonstrated the 
efficacy of VATS approach in esophageal perfo-
rations but further studies are needed to clarify 
its role in primary repair [30]. In selected cases 
of esophageal perforation, thoracoscopy can be 
applied by using the same surgical principles as 
in the open thoracotomy approach. Advantages 
of the video-thoracoscopic approach are the 
excellent view of the whole thoracic cavity and 
adequate debridement and proper drainage of 
all pleural cavity areas. Either primary closure 

or an esophageal T-tube can be used to close the 
esophageal leak. By avoiding a major thoracot-
omy, the patient benefits from less postoperative 
pain, a decrease in wound-related complications, 
and a faster postoperative recovery. Over the last 
decade, stent grafting of esophageal perforations 
has been increasingly adopted with promising 
results. VATS debridement and drainage can be 
used in combination with stent positioning allow-
ing for control of the septic focus [31]. VATS in 
association with endoscopic techniques may be 
particularly suited for the elderly patient popula-
tion, as the significant morbidity of a thoracot-
omy or laparotomy may be avoided [32].

25.6  Descending Necrotizing 
Mediastinitis

Descending necrotizing mediastinitis (DNM) is a 
severe complication of infection originating from 
the neck, most commonly an oropharyngeal or 
odontogenic focus, which spreads in the cervi-
cal fascial spaces and descends into the medias-
tinum. Early diagnosis is essential because DNM 
can rapidly progress to septic shock and organ 
failure. At present, the cervicothoracic CT scan 
is the gold standard for diagnosis. Odontogenic 
sources, tonsillar and pharyngeal abscesses, sial-
adenitis, injury by a foreign body, or catheter-
ization are common origins of DNM.  Elderly 
patients are immunocompromised with comor-
bidities, such as diabetes mellitus, malnutrition, 
renal failure, liver cirrhosis, and underlying 
malignancy. This alone may significantly com-
promise patient outcomes and be a predicting 
factor for mediastinal spreading.

Early aggressive intervention and medical 
optimization can stop the progression of descend-
ing mediastinitis and to septic shock, drastically 
improving survival. Transcervical drainage alone 
may be effective for localized DNM in the upper 
mediastinum, whereas combined cervical drain-
age and mediastinum drainage may provide ade-
quate drainage for DNM extending to the lower 
anterior mediastinum. In case of DNM extent into 
the anterior and lower posterior mediastinum, the 
optimal treatment should include radical surgical 

Table 25.2 Causes of esophageal perforation

Etiology Incidence (%)
Iatrogenic 59
Spontaneous 15
Foreign body ingestion 12
Trauma 9
Operative injury 2
Tumor 1
Other causes 2
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debridement of affected tissue through an open 
thoracic approach [33, 34]. However, these inva-
sive methods are high-risk approaches for elderly 
and critically ill patients with overwhelming sep-
sis and may lead to unfavorable outcomes with 
complications. In 2004, Isowa et al. first reported 
the successful management of descending necro-
tizing mediastinitis patients with VATS [35]. At 
around that time, more and more authors advo-
cated VATS as one of the treatments for DNM 
and emphasized the excellent visualization of 
the entire thoracic cavity, the lower degree of 
invasiveness, and favorable outcome [36, 37]. 
Patients are positioned with full lateral decubi-
tus and under direct vision of thoracoscope, the 
mediastinal pleura around all abscess pockets 
is opened and the pus drained through it. In all 
patients, chest tubes are positioned in the medias-
tinum through the opening of mediastinal pleura 
for drainage of mediastinal pus.

Five Things You Should Know About 
Emergency Video-Assisted Thoracoscopy in 
the Elderly
• VATS have a role in both diagnosis and treat-

ment of chest injuries in hemodynamically 
stable patients.

• Chest trauma is the most common cause of 
hemothorax, the majority of hemothoraces are 
managed by tube thoracostomy.

• VATS, in well-selected patients, is superior to 
tube thoracostomy in decreased post- traumatic 
infection, length of ventilatory dependency, 
and overall hospital stay.

• The role of VATS in diaphragmatic injuries is 
invaluable as it has a high sensitivity for diag-
nosis and allows for repair at the same time.

• VATS may be particularly suited for the 
elderly patient population, as the significant 
morbidity of a thoracotomy or laparotomy 
may be avoided.
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Palliative Surgery for Oncologic 
Elderly Patients in Emergency

Nereo Vettoretto, Emanuele Botteri, 
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and Giuseppe Romanelli

26.1  Introduction

The purpose for the treatment of cancer in elderly 
is often different from that of younger patients. 
Several times palliative surgery is performed in 
order to treat or reduce the risk of complication 
of advanced cancer. Hence, radical oncologi-
cal surgery can develop a higher risk of post- 
operative complications, thus reducing the life 
expectancy and, most of all, its residual quality. 
Other reasons for a higher prevalence of palliative 
surgery rely on the impossibility for old patients 
to face aggressive perioperative chemotherapy 
and radiotherapy due to their reduced functional 
reserves. 

Surgical care in the elderly always becomes a 
tailored treatment which must focus on patient’s 
quality of life rather than on disease-free survival, 
and it is also embedded in a cost- effectiveness 
scenario.

26.2  Epidemiology

Cancer occurs tenfold more frequently in 
elderly in comparison to younger patients [1]; 
thus, due to the growing life expectancy, neo-
plasm is an increasingly common lifetime event. 
Epidemiological data show a higher risk of devel-
oping any invasive cancer in men compared to 
women [2]. In the two decades starting from 
2010 to 2030, the cancer incidence will increase 
by approximately 45%. This is mainly driven 
by cancer diagnosis in elderly patients, with an 
expected 67% increase in this population. As in 
2030 patients aged more than 65 years are pre-
dicted to comprise 20% of the total world popula-
tion, this group is anticipated to account for 70% 
of all cancer diagnoses [3]. 

Cancer survival usually decreases with age, but 
different degrees of variability are reported, depend-
ing on anatomical region and cancer type [4].

26.3  Multidimensional Geriatric 
Evaluation in the Emergency 
Surgical Patient

Older patients with cancer are a very heteroge-
neous group including both fit and frail individu-
als. A great discrepancy between chronological 
and biological age may be present due to the 
different speeds of the aging process across 
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 individuals; in particular, cognitive and func-
tional status, prevalence of co-morbidities, and 
polypharmacy may have huge variations. The 
Comprehensive Geriatric Assessment (CGA) is 
a specific tool for the assessment of the old per-
son; it evaluates several health domains, such as 
the cognitive-behavioral, functional-dependency, 
socio-environmental, and relational status of the 
patient, including the identification of any latent 
deficits, such as pre-frailty. Several tools have 
been employed to evaluate the different domains 
of the CGA; one of the most widely used and 
with the largest evidence in oncology and surgery 
is the multidimensional prognostic index (MPI) 
[5, 6]. The MPI is an algorithm including infor-
mation from eight domains of the CGA: activities 
of daily living, instrumental activities of daily 
living, short portable mental status questionnaire, 
cumulative illness rating scale, mini- nutritional 
assessment, Exton-Smith scale for bed scores, 
medication use, and cohabitation.

26.4  An Overview of Palliative 
Cancer Surgery

Despite age and functional status, some clini-
cal scenarios can only be managed with surgery, 
for example, complications of locally advanced 
cancers. However, it seems difficult to propose 
a standard of care because very little level 1 evi-
dences are reported. In fact, patients over 70 years 
old are often excluded from clinical randomized 
trials [7], so elderly people are still managed on 
the basis of assumptions proposed for younger 
patients. This attitude appears completely unjus-
tified considering that nowadays almost half of 
the patients requiring emergent surgery are over 
70 years old and have a sixfold greater mortality 
compared to those aged 50 or under as reported 
in NELA project [8]. Furthermore, several small 
studies show a mortality rate ranging from 32 to 
42% in the over 80s age group undergoing emer-
gent abdominal surgery [9].

The National Confidential Enquiry into 
Perioperative Death (NCEPOD) published in 
2010 [10] highlighted the reasons leading to these 
poor outcomes, including the delay in admis-

sion or to theatre, the inappropriate admission 
under medical specialties, and the poor operative 
assessment.

The aim of a good palliation surgery is to alle-
viate symptoms effectively, carrying the shortest 
possible hospitalization, thereby improving the 
quality of life in this age group. Laparoscopy 
could represent a useful tool to reach these goals; 
in fact, it is worldwide related to improvement 
in enhanced discharge, intraoperative blood loss, 
early return in normal bowel function, less wound 
infections, and post-operative morbidity. The 
advantages of minimally invasive surgery have 
been observed in both elective and emergency 
settings, although a specific experience and skill 
are recommended for the latter condition.

26.5  Palliation for Colorectal 
Obstructions

Malignant bowel obstruction (MBO) is a con-
dition which is often seen in the pre-terminal 
stages of abdominal cancers, which make a 
patient unable to eat and, if not treated, brings 
intermittent abdominal pain, nausea, and vom-
iting. MBO occurs in several gastrointestinal, 
gynecological, pancreatic, and urologic cancers, 
and the incidence reaches 30% [11] of hospi-
tal admissions. As age increases, also the rate 
of emergency admissions for colorectal cancer 
increases (from 28% between 75 and 84 years to 
29% in over 85 years old patients) [12]. At the 
very beginning, a conservative approach can be 
attempted with the use of intravenous hydration 
and gastric decompression with a nasogastric 
tube. Medical therapies include the administra-
tion of analgesics, high-dose steroids, and octreo-
tide with some rate of clinical relief. Palliative 
surgery enables the patients to resume oral food 
intake and to achieve a discharge from the hospi-
tal. Unfortunately, palliative surgery for MBO is 
associated with high mortality and morbidity rate 
and often worsens the quality of life of patients 
with limited life span [13]. There are several fac-
tors affecting the outcomes of the surgery: some 
technical factors are related to poor prognosis 
such as the location of obstruction in the small 
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bowel rather than large bowel, an extended peri-
toneal carcinosis, multiple sites of obstruction, 
and the finding of a palpable mass [14]. Among 
patient-related variables, we consider both physi-
ological and chronological ages, performance 
and nutritional status, the presence of ascites, 
the comorbidity, the presence of a perioperative 
chemotherapy or radiotherapy treatment as well 
as psychological status and social support [15]. 
Nevertheless, some score systems have been pro-
posed in order to predict the outcomes after pal-
liative surgery but none of them reached a strong 
validation. Another debated item is whether to 
resect a stage IV colorectal cancer with unresect-
able liver metastases in order to prevent obstruc-
tive or hemorrhagic complications, but this goes 
beyond our present aim of discussion [16].

Probably palliative surgery is the first option 
in the treatment of MBO when technically fea-
sible in a patient with a good performance status.

Whenever facing an MBO, three kinds of 
procedures can be proposed: resection, internal 
bypass, and ostomy (colostomy or ileostomy) 
formation.

When possible, resection carries the best 
outcomes if compared to other palliative proce-
dures in terms of symptom relief and survival 
[17]. There is general agreement in considering 
resection surgery as the procedure with the lower 
incidence of re-obstruction due to malignant pro-
gression [18]. Moreover, resection is mandatory, 
when feasible, in the presence of perforation 
with active spread of enteric fluid in abdominal 
cavity or abscesses, while proximal ostomy and 
drainage carry poorer outcome but is recom-
mended whenever the cancer is unresectable. 
Internal bypass is a faster procedure, feasible in 
the majority of cases without unintentional vas-
cular or visceral injuries. Both in bypass and in 
resections, an anastomosis has to be performed, 
and this obviously exposes patients to the risk of 
anastomotic leakage. Internal visceral bypasses 
can be ileocolic anastomoses for obstructive right 
colon cancers or transverse-sigmoid colo-colic 
anastomoses or ileo-sigmoid anastomoses for 
distal transverse, splenic flexure, and descending 
colon obstruction [19]. There are no significant 
data in the literature, apart from case series or 

case reports, which can state other than the feasi-
bility of these procedures.

Ostomy formation is a simple and fast option 
to treat MBO.  It does not require any anasto-
mosis, so it is feasible also in very ill patients 
of those with hemodynamic instability. Both 
ileostomy and colostomy are effective in the 
management of MBO.  Colostomy has a lower 
output of liquid stool and carries a minor rate of 
skin inflammation compared to ileostomy. Data 
from literature support the use of colostomy 
when the obstacle is located in pelvis [20]. The 
choice between colostomy or endoscopic stent in 
obstruction of the left colon and rectum depends 
on the possibility of adjuvant cure with chemo-
therapy: in case of extremely frail patients who 
can obtain only palliative care, the stent is prefer-
able for faster discharge and better quality of life, 
whether colostomy is less prone to complications 
with anti-angiogenics or other chemotherapies 
when indicated [21].

Finally, for extremely ill patients with MBO, 
especially in segments of the colon in which an 
endoscopic stent is difficult to position (trans-
verse colon, splenic flexure), a cecostomy can be 
performed: it is feasible in  local anesthesia and 
carries good results also when used as a “bridge” 
to resective surgery [22].

Laparoscopy appears to be a good tool, in 
experienced hands and for selected patients, 
to pursue the objective of minimizing the inva-
siveness and reduce the morbidity rate. Despite 
a good amount of literature analyzing the role 
of laparoscopy in urgent setting and in particu-
lar for colorectal disease (demonstrating faster 
functional recovery, lower risk of infections, less 
blood loss, shorter length of stay, and reduced 
ileus and pneumonia), very few works are pub-
lished regarding its use in MBO [23].

Moreover, a recent systematic review regard-
ing the management of bowel obstruction in the 
elderly does not describe any role for laparos-
copy [24], and the recent guidelines by WSES 
recommend “The use of laparoscopy in the emer-
gency treatment of MBO … should be reserved 
to selected favourable cases and in specialized 
centers.” Our experience in the palliative treat-
ment of MBO with emergency laparoscopy is 
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 satisfactory, especially in the elderly, and the 
advantages of having less pain and ileus, without 
a significant rise in complications, are convincing 
us toward a wider use in these situations.

Evidence-based advantages of laparoscopic 
surgery for MBO, though, have thus not been 
confirmed.

26.6  Palliation for Gastric Cancer

Gastric neoplasms represent a leading cause 
of cancer death worldwide, being responsible 
of malignant bowel obstruction (MBO), upper 
gastrointestinal (GI) obstruction, perforation, 
or nutritional impairment. Survival for elec-
tive surgery is improving due to the progress 
of research and the standardization of lymphec-
tomy. Unfortunately, there is a paucity of data 
regarding outcomes for the main complications.

Approximately, 5% of the upper GI bleeding 
is caused by cancer [25], and often it is the first 
presentation of the disease. Although in half of 
the cases the bleeding is chronic or occult, active 
bleeding is far from being a rare condition, rang-
ing from 21 to 40% [26]. Clinical presentation 
mainly relies on melena, hematemesis, and coffee 
ground vomiting. Abdominal pain, when present, 
is mild without a clear peritonism. The symptoms 
are also determined by the speed of blood loss, 
in particular, low bleeding over time makes the 
patients pale and asthenic but, on the other hand, 
a rapid anemization can bring hemodynamic 
alterations up to hemorrhagic shock. The corner-
stones for the diagnosis are CT scan with contrast 
and esophagogastroduodenoscopy. The patients’ 
risk stratification can be done on the basis of 
validated scores (such as Rockall and Glasgow-
Blatchford) as recommended by guidelines [27]. 
The treatment of gastric cancer bleeding is based 
on the clinical status and the effectiveness of the 
implemented treatment. Supportive medical ther-
apy relies on proton pump inhibitors, intravenous 
fluids, and red blood cell transfusions. The first 
line of operative treatment is endoscopic with its 
several hemostatic procedures that can be used 
individually or in combination. The endoscopist 
deals with hemorrhage using electrocoagulation, 

clip, injecting, or spraying hemostatic agent. If 
the endoscopic treatment fails or an active cancer 
bleeding cannot be controlled, the patients might 
undergo trans- arterial embolization or surgery.

Palliative surgery for gastric cancer should 
be considered an option for the management of 
major bleeding and obstruction in the emergency 
setting. In fact, recently, an experts’ panel con-
cluded that surgical resection for incurable dis-
ease is considered inappropriate for those patients 
without major symptoms [28]. However, palliative 
surgery can be performed according to the clinical 
condition of the patients in both urgent and elec-
tive settings. Laparoscopic surgery for the elderly 
patients with gastric cancer seems to be a safe 
approach that shares the advantages of minimal 
invasiveness such as faster post- operative recov-
ery, less blood loss, and reduced post-operative 
morbidity if performed by experienced surgeons. 
These results are corroborated by good quality lit-
erature data. For example, a meta-analysis retriev-
ing 7 papers and collecting 845 patients showed 
perioperative good results with the disadvantage 
of a longer operative time [29]. In urgent setting, 
the outcomes probably are influenced by sev-
eral factors: patients related, surgery related, and 
disease related. The largest casuistry regarding 
urgent surgery for gastric cancer is extrapolated 
from the US National Cancer Database [30]; it 
found that being elderly was a factor in all-cause 
mortality and morbidity; moreover, the likeli-
hood of urgent surgery increased in older patients 
compared to patients aged 50–59 years. The work 
concluded that urgent surgery for gastric cancer 
is associated with significantly worse surgical and 
oncologic outcomes; in particular, it is related to 
an increased 90-day mortality, a worse lymph 
node retrieving, and a higher risk of positive mar-
gins. Unfortunately, this work does not mention 
laparoscopy at all.

Less invasive laparoscopic procedures related 
to obstructive palliation in the elderly with 
advanced gastric cancer comprehend gastro-
enterostomy [31]. The results for gastric outlet 
obstruction are still debated in comparison with 
endoscopic metallic stents [32] and endoscopic 
ultrasound (EUS)-guided gastroenterostomy (still 
experimental) [33]. Surgery can be performed by 
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means of laparoscopy, and it is mostly to prefer 
in patients with a longer life expectancy [34]. 
Recently, a technical variation with a partition 
of the stomach has configured a lower rate of 
delayed gastric emptying [35].

Another emergency palliation for gastric out-
let syndrome in advanced gastric cancer, when-
ever a neoadjuvant chemotherapy might be 
proposed, is laparoscopic nutritional jejunostomy 
which can offer an adequate nutritional support 
to these patients and is generally made in associa-
tion with staging laparoscopy, peritoneal washing 
in search for malignant cytology, and port-a-cath 
positioning [36]. The surgery can also be per-
formed in a single-port fashion [37], as we do in 
our institution.

26.7  Palliation for Pancreatic 
Cancer

Palliation for pancreatic neoplasm is often 
required, due to the fact that only 20% of patients 
have a resectable disease at the time of diagnosis 
[38]. The most common complications are jaun-
dice, duodenal obstruction, and tumor-associated 
pain. Undoubtedly, percutaneous and endoscopic 
procedures are the gold standard for palliation, 
especially for the treatment of jaundice. Indeed, 
duodenal obstruction or strict contraindications to 
nonsurgical procedures (such as previous gastric 
surgery, especially with Roux-en-Y reconstruc-
tion, chronic skin infections, failure of percutane-
ous drainage or complication in biliary stenting, 
and recurrence of jaundice) might require surgery. 
Post-operative outcomes in terms of mortality 
and morbidity remain high, despite improvement 
throughout the decades. Jaundice, poor perfor-
mance and nutritional status, comorbidity, and 
age over 70 years old are known risk factors for 
worse outcomes after palliative surgery. Patients 
with unresectable pancreatic cancer have to be 
referred to a multidisciplinary team in order to 
individualize the treatment. In the emergency set-
ting, the mortality rate indeed approaches 25%. 
The recent introduction of minimally invasive 
surgery in the palliation of pancreatic unresect-
able and complicated cancer has been evaluated 

in few works in literature without any evidence-
based advantages for the laparoscopic approach, 
even if some benefits (earlier discharge and lower 
use of morphine) are demonstrated. In the lapa-
roscopic palliation of duodenal obstruction, mor-
bidity, mortality, analgesic consumption, time to 
solid oral food intake, and operative time were 
not different from traditional open approach [39] 
even if the length of stay and blood loss were sig-
nificantly reduced in the laparoscopic group.

The first palliative minimally invasive surgi-
cal procedure described for the jaundice was the 
laparoscopic cholecystojejunostomy [40] and, 
more recently, side-to-side hepatico-jejunostomy 
[41], although it is a technically demanding pro-
cedure, requiring advanced skills and expertise. 
In association, laparoscopic antecolic side-to-
side gastrojejunostomy has been performed for 
the palliation of duodenal obstruction [42]. The 
use of antecolic way is preferred because it less-
ens the possibility of another obstruction due to 
tumor infiltration. In case of combined complica-
tion of obstruction and jaundice, a simple jejunal 
loop can be used for both anastomoses. A review 
of the literature analyzes the results of long-term 
patency of biliary bypass and the effectiveness of 
gastrojejunal anastomosis. For the jaundice treat-
ment, hepatico-jejunostomy seems to be associ-
ated with a higher success rate and a lower risk 
of recurrent jaundice compared to cholecystoje-
junostomy [43]. An evidence-based advantage of 
laparoscopic palliation has to be demonstrated 
with further clinical trials.

Take-Home Messages
• Emergency surgery for cancer in the elderly is 

fast growing.
• Primary outcomes to be pursued in the frail 

and vulnerable patient must rely on different 
criteria from those traditionally considered.

• Multidimensional/multidisciplinary approach 
is the key to personalize the cure.

• Emergency complications of cancer have dif-
ferent approaches, and minimally invasive 
surgery is an option to be considered but 
requires advanced skills and expertise.

• Laparoscopic procedures for emergency care 
of cancer still need evidence-based studies.
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Emergency Robotic Surgery 
for Acute Abdomen in the Elderly
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27.1  Introduction

Robotic surgical systems have been introduced to 
overcome technical challenges of laparoscopy, 
therefore expanding applications of minimally 
invasive surgery.

The high-degree three-dimensional vision of 
the stable camera platform, the increased dexter-
ity of endo-wristed instruments, tremor abolition, 
motion scaling and the possibility of simultane-
ously utilising two energetic devices are charac-
teristics of robotic platforms that can ameliorate 
surgical performance [1, 2].

In recent years, robotic surgery has markedly 
increased its applications in all the fields of sur-
gery [3], from upper gastrointestinal benign [4, 5] 
and malignant conditions [6, 7] to hepatobiliary 

[8] and pancreatic surgery [9], from colorectal 
[10] to bariatric and to hernia repair [11].

Actual evidence, even if not robust and defini-
tive, suggests good clinical results, comparable 
oncologic outcomes and less conversion rate 
across multiple specialties in comparison to lapa-
roscopic surgery, and less surgical trauma and 
therefore early recovery in comparison to open 
surgery [12–18].

Robotic surgery needs an appropriate training 
both for the surgeon and for the assistant, as well 
as for the operative room staff [19]: nurses have 
to manage the use of instrumentation, the dock-
ing and undocking of the system, and anaesthe-
siologists are required to deal with fixed patient 
position during the surgical procedure, and lim-
ited access to patient’s thorax and arms due to the 
space of the robotic cart.

Robotic operations are generally longer than 
open and laparoscopic ones, and the “rigidity” of 
the system makes it mostly utilised in procedures 
with a restricted surgical field, although last gen-
eration platforms have been conceived to be more 
flexible and suitable in particular for multiquad-
rant surgery.

The high cost of the platform and instruments 
is one of the major concerns making the avail-
ability for surgery 24 h a day and 7 days a week 
extremely rare.

Therefore, emergency surgical procedures 
are rarely performed robotically [20], and lit-
erature about the employment of robotics in the 
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 emergency setting in general, and in the elderly 
patient in particular, is scarce.

However, some suggestions can be listed from 
published case reports and case series: in this 
chapter, we summarise actual evidence on emer-
gency robotic surgery and the use of robotics in 
the elderly population, and finally try to provide 
some personal indications about this particular 
topic.

27.2  Robotic Surgery 
in the Emergency Setting

To our knowledge, the first report on emergency 
robotic abdominal procedures was the paper from 
Sudan in 2012 [21]. He presented two cases of 
complicated bariatric surgery in 40- and 59-year- 
old patients. In the first patient, who was readmit-
ted after discharge and diagnosed with a stricture 
of the stomach tube, the choice of performing the 
second surgery robotically was dictated by the 
limited access of the surgeon to robotic platform 
during weekdays owing to hospital constraints 
and multidisciplinary usage of the system. To 
provide the patient with a second robotic opera-
tion, the surgeons chose to perform it during the 
weekend.

The second case was a proper emergency, 
with a patient presenting with acute abdomen and 
biliary peritonitis.

The initial laparoscopic exploration of the 
abdomen did not allow evidencing the site of 
perforation, and the conversion to a robotic pro-
cedure permitted the accurate diagnosis of a 
dehiscence of the duodenal stump and its treat-
ment by a manual suture.

In 2014, Felli [22] reported about an 86-year- 
old patient admitted in emergency for massive 
intestinal bleeding and severe anaemia owing 
to a bleeding right colon cancer; the patient was 
haemodynamically stable, and after stabilisation 
with blood transfusion in the intensive care unit, 
she was successfully submitted to robotic right 
colectomy.

A series of 106 patients operated for uncom-
plicated, complicated or recurrent diverticulitis 
has been published in 2019 by Beltzer [23]; in 

that series, robotic and laparoscopic approaches 
were compared. Early postoperative results did 
not differ between the two groups, but in the 
robotic group there were more cases of com-
plicated diverticulitis (diverticulitis with mac-
roabscesses or relapsing diverticulitis with 
complications), suggesting a role of robotics in 
the emergency surgical treatment of complicated 
diverticular disease.

In 2020, Anderson [24] reported that robotic 
urgent subtotal colectomy for ulcerative coli-
tis has the same perioperative outcomes as the 
same laparoscopic urgent procedure; in that 
series, sample size was small (6 patients in the 
robotic group and 13 in the laparoscopic group) 
and mean age was 41  years in the robotic and 
34 years in the robotic group; however, efficacy 
and safety of robotic subtotal colectomy in the 
urgent setting were affirmed.

In 2020, Ceccarelli [25] published a personal 
series of five patients (among 31 operated during 
a 10-year period for uncomplicated giant hiatal 
hernia) admitted to the Emergency Department 
for severe abdominal and thoracic pain, nausea 
and vomiting owing to a complicated giant hia-
tal hernia; patients received a minimally inva-
sive (laparoscopic and robotic) surgery with 
hernia reduction, hiatoplasty and fundoplication 
(Fig. 27.1). The robotic approach was perceived 
to guarantee more comfort and precision, and 
was judged as an interesting option to facilitate 
complex surgical tasks as management of com-
plications of giant hiatal hernia.

Milone [26] reported the feasibility of robotic 
cholecystectomy in three patients (58, 75 and 
53  years old) presenting with acute cholecysti-
tis, but the most numerous series on this topic 
was published by Gangemi in 2017 [27]: in that 
experience, 686 patients receiving a robotic cho-
lecystectomy were compared with 284 receiving 
a laparoscopic procedure. A significantly lower 
conversion rate to open surgery was shown in the 
robotic group, even in the presence of acute or 
gangrenous cholecystitis.

Robotic approach has been employed also for 
the treatment of Mirizzi syndrome, one of the 
most serious complications of cholelitiasis: some 
series have described robotic  cholecystectomy 
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after endoscopic placement of a biliary stent 
to acutely decompress the common bile duct 
(Fig. 27.2).

In those series, robotic cholecystectomy was 
performed out from the true acute presentation 
with jaundice and fever; Lee [28] described five 
patients treated by endoscopic biliary stent place-
ment and subsequent robotic partial cholecystec-
tomy. There was no conversion to open surgery, 
and postoperative course was uneventful for all 
five patients; hospital stay was shorter in compar-
ison with a historical series of 17 patients treated 
with the open approach.

Magge [29] reported about six patients who 
received a similar combined endoscopic and 
robotic approach; in that series, however, surgery 
was a complete cholecystectomy, associated with 
three cases to a Roux-en-Y hepatico-jejunostomy.

Authors conclude that the robotic approach 
is preferable to laparoscopy for the treatment 
of Mirizzi syndrome, facilitating complex dis-
section in an inflammatory and fibrotic milieu, 

reducing the very high conversion rate tradition-
ally associated with laparoscopy and allowing for 
a minimally invasive treatment even in difficult 
cases.

27.3  Robotic Surgery in Elderly 
Patients

Concerns regarding the employment of robotic 
surgery in elderly patients derive mainly from the 
longer operative time and the fixed patient posi-
tion during surgery, which may be difficult to tol-
erate for frail patients with cardiovascular or 
pulmonary comorbidities.

On the other hand, the proven advantages of 
laparoscopic over open surgery in elderly patients 
(reduced surgical trauma, early postoperative 
recovery and shorter hospital stay) [30–34] could 
be transferred to robotic surgery, which shares 
with laparoscopy the same minimally invasive 
approach.

a b c

d e

Fig. 27.1 Robotic repair of incarcerated paraesophageal 
hiatal hernia. (a) Chest X-ray showing giant paraesopha-
geal hernia. (b) Thoracic CT scan showing giant parae-

sophageal hernia. (c) Hernia reduction in the abdominal 
cavity. (d) Robotic hiatoplasty. (e) Robotic anterior 
fundoplication
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Actually, the minimally invasive approach 
to surgery for colon cancer in elderly patients 
has been considered, together with a multidis-
ciplinary protocol of enhanced recovery policy, 
with early feeding and ambulation, one of the ele-
ments that can contribute to decrease the length 
of stay [33, 35, 36] and complications rate [37].

Furthermore, the reduced conversion rate that 
has been described in many surgical settings for 
the robotic in comparison to the laparoscopic 
approach [12, 13, 17] can represent a veritable 
benefit in the specific population of elderly and 
frail patients.

In the field of gynaecology and urology, some 
series have reported about the safe use of robotics 
in the elderly and even very elderly population 
[38–40].

Focusing on General Surgery, in 2010, Buchs 
[41] reported a series of 73 patients older than 

70  years, receiving various robotic procedures 
with low, intermediate and high complexity levels.

In that paper, early clinical results were 
comparable to those of open and laparoscopic 
corresponding procedures, and no statistically 
significant differences in terms of conversion 
rate, transfusions, morbidity, mortality and read-
mission rate between the three groups of patients 
were observed.

In 2017, Ceccarelli [42] published a four-year 
robotic experience in general surgery focusing on 
results in elderly patients; the three more frequent 
major surgical procedures were right colectomy, 
gastric resection and liver resection, accounting 
for 171 patients.

Comparing patients younger than 65  years, 
between 65 and 79 years and older than 80 years, 
the authors found an increased incidence of 
overall complications and conversion rate in 

a b

c d

Fig. 27.2 (a) Opening of common bile duct. (b) Common bile duct exploration with a choedocoscope. (c) Insertion of 
a Kehr T-tube. (d) Procedure completed with T-tube in place
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the 65–79 and the >80 group, reflecting higher 
comorbidities and ASA score and higher inci-
dence of end-stage disease in these two groups.

However, the majority of complications were 
Clavien-Dindo I and II, while major complica-
tions and mortality rates did not differ among the 
three groups.

Same comparable results between patients 
younger (n = 28) and older (n = 22) than 70 years 
receiving a robotic colon or rectal resection were 
reported by Oldani in 2017 [43].

The largest series of minimally invasive 
colorectal surgery for cancer in elderly patients 
has been published in 2018 by De’Angelis [44]: 
in that paper, outcomes of 102 patients who 
received a laparoscopic resection were compared 
with those of 58 patients who received a robotic 
resection.

No statistically significant differences were 
found in postoperative complications, conversion 
rate, oncologic outcomes, overall and disease- 
free survival between the laparoscopic and the 
robotic groups.

27.4  Conclusions

All reported case series about the employment of 
robotics in emergency procedures and elderly 
patients come from very experienced robotic sur-
geons from high volume centres; so far, available 
literature data suggest that robotic surgery can be 
safely employed even in the emergency setting, 
provided that important key points are respected: 
patient must be haemodynamically stable, the 
choice of surgical approach must be agreed 
between surgeons, nurses and anaesthesiologists, 
and all the staff must have a wide experience in 
robotic elective surgery.

Interesting application of robotic surgery is 
the management of postponable complex emer-
gencies after stabilisation of the acute clinical 
presentation, for example, cholecystectomy for 
Mirizzi syndrome after resolution of hyperbili-
rubinaemia with endoscopic biliary decompres-
sion, and the treatment of other common surgical 
complications as anastomotic leaks after colorec-
tal surgery.

Some studies have affirmed the feasibility, 
safety and good clinical outcomes of repeated 
laparoscopy in the early management of colorec-
tal anastomotic leaks [45, 46], and superiority of 
the laparoscopic over the open approach in terms 
of 30-day morbidity and length of hospital stay 
[47, 48].

The robotic approach in this setting, even still 
not described in the literature, could potentially 
provide the same benefits of laparoscopy and 
increase the precision of surgical dissection.

An issue deserving a special consideration is 
the appropriate training of the entire staff in exe-
cuting a rapid robot undocking in case of extreme 
intraoperative emergency: a delayed undocking 
in the need of reanimation or rapid conversion 
to open surgery may result in fatality [49], and 
appropriate curricula for emergent undocking 
have proven their efficacy [50, 51], but have to be 
acquired by all the staff.

With the prerequisites of adequate surgical 
staff training and patient hemodynamic stabil-
ity, the robotic assistance can allow for adequate 
surgical field exposure and precise intraoperative 
diagnosis and treatment of surgical complications.

In the specific population of elderly patients, 
the robotic technique should be considered as a 
part of the multidisciplinary pre-, intra- and post-
operative approach which, combined with dietary 
optimisation, anaesthesiology management and 
rehabilitation, aims to provide these patients the 
best tolerated care.

The elevated cost of the robotic platform 
and of its maintenance limits at the moment its 
utilisation in urgent surgical procedures, even 
if expanding indications to robotic surgery may 
contribute to the amortisation of the purchase 
expenses.

Five Things You Should Know About 
Emergency Robotic Surgery for Acute 
Abdomen in the Elderly and Frail Patient
Robotic surgery is feasible even in the elderly 
patient and in the emergency setting.

• If patient is haemodynamically stable.
• If the choice of the robotic approach has been 

agreed upon with the anaesthesiologist.
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• If the entire surgical team (included nurses, 
fellows and residents) has a solid experience 
in elective robotic surgery.

• If local organisation allows the use of the 
robotic platform even during night hours or 
weekends.

• For the treatment of postponable complex 
emergencies after stabilisation of the acute 
clinical presentation (e.g. cholecystectomy 
after biliary decompression in Mirizzi syn-
drome and treatment of anastomotic leaks in 
colorectal surgery).
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Enhanced Recovery After 
Emergency Surgery in the Elderly

Ugo Elmore, Andrea Vignali, Giulia Maggi, 
Roberto Delpini, and Riccardo Rosati

28.1  Introduction

The aging of the general population is increasing 
worldwide. As a consequence of this irreversible 
process, a higher number of elderly patients is 
currently requiring and will require surgery in the 
next years, in both elective and emergency set-
tings. This latter circumstance deserves some 
considerations, since it has been well described 
that older patients undergoing emergency surgery 
have poorer outcome in terms of increased post-
operative complications, increased functional 
dependence, and an increased risk of mortality 
[1, 2]. In daily routine practice, these complex 
frail patient candidates to elective major abdomi-
nal surgery are subjected to meticulous preopera-
tive assessment to minimize modifiable risk 
factors. This process is limited or impossible in 
emergency situations. Under this view, one cur-
rent hot topic of international literature is how to 
manage available resources to improve outcomes 
in this group of patients.

There is no “typical” older patient. A great 
heterogeneity exists between biological and 
chronological ages. Moreover, there is contro-
versy about the cut-off value used to define a 
patient old, which has been called into dispute 

by several authors [3]. A preoperative compre-
hensive geriatric assessment (CGA), a multidis-
ciplinary diagnostic and treatment approach, has 
been recently introduced. This process involves a 
careful observation of several parameters includ-
ing also emotional, socio-economic, and cogni-
tive status, which are crucial in the elderly daily 
life [4]. A preferable definition of this kind of 
patient is frail patients, defying frailty as a syn-
drome associated with vulnerability resulting 
from the age-related accumulation of deficien-
cies in different physiological systems [5]. This 
assessment will influence the decision-making 
process concerning invasive treatments and 
could help the caregiver team to adjust one or 
more perioperative aspects to the single patient. 
In fact, several nonsurgical options are already 
available and may represent valid alternatives 
for older or more fragile patients, not fit for sur-
gery (antibiotics, percutaneous drainages such as 
cholecystectomy).

Once an operation is planned in both elec-
tive and emergency settings, the main goal will 
be to return patients to their preoperative sta-
tus, through a reduction of surgical stress and 
an improvement of postoperative functional 
recovery.

Enhanced recovery after surgery (ERAS), a 
multidisciplinary approach initially developed 
for colon surgery [6] and now applied to the 
majority of surgical disciplines [7–10], should be 
considered. The main intuition of this protocol, 
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in fact, relies on the application of pre-, intra-, 
and postoperative evidence-based measures to 
limit intraoperative fluid administration, reduces 
preoperative fasting, favors early mobiliza-
tion, and promotes early postoperative feeding. 
Evidence is accumulating in the literature that 
protocol- driven care and consistent application of 
evidence- based standards of care in the perioper-
ative period can substantially improve outcomes 
for high-risk and frail patients. Encouraging data 
have been recently published showing a lower 
incidence of grade III/IV Clavien–Dindo post-
operative complications, shorter length of stay, 
lower postoperative mortality, and earlier intake 
and mobilization in elderly patients treated 
with ERAS protocol when compared to patients 
treated with traditional care [11–13].

The favorable results should be ascribed to 
the well-known properties of ERAS protocol of 
reducing insulin resistance, protein catabolism, 
as well as endocrine and inflammatory response 
following elective surgery [14–16]. Surgical 
stress response, however, is more intense when an 
emergency procedure is taken into account, and 
clinical consequences are dramatic when a frail 
patient is involved, with mortality rate of over 
50% being reported [17]. The aim of the present 
narrative review is to analyze the potential benefit 
of the application of ERAS protocol on elderly 
and frail patients undergoing emergency opera-
tions. The first obstacle in reaching this target is 
represented by the lack of robust evidence in the 
international literature with only few papers deal-
ing with the subject ERAS pathway, elderly, and 
emergency settings [18].

28.2  Eras in Emergency and Frail 
Patients

In an emergency setting scenario, when the 
adherence issue is considered, there are several 
preoperative items which could not be objec-
tively been applied such as full preoperative 
counseling, complete optimization of medical 
conditions, preoperative pre-habilitation, nutri-
tional supplementation, and carbohydrate load-
ing. In addition, there is some evidence in the 

literature that also the adherence to postoperative 
items could be lower [19], in particular, in 
patients who develop postoperative complica-
tions, which are more common in emergency 
conditions. Moreover, patients undergoing emer-
gency procedures might require an intensive care 
unit support that hampers an early mobilization, 
early feeding, and early removal of urinary cath-
eter. Prolonged postoperative ileus, which is 
more common in the elderly, could also nullify 
benefits of early enteral nutrition. Skinner has 
recently reviewed the possible ERAS elements 
applicable in an emergency setting in the pre-, 
intra-, and postoperative periods and the inherent 
limitations [20] (Table 28.1).

The time-critical nature of emergency abdom-
inal surgery requires tailored ERAS programs 
that suit the needs of these patients. Optimized 
perioperative cares, termed “modified ERAS 
pathways,” have been applied to patients with 
obstructive colon cancer who underwent emer-
gency surgery with associated clinical benefits in 
terms of fast recovery of bowel function, reduced 

Table 28.1 Applicability of ERAS items in the emer-
gency setting

Preoperative items Applicable
Precounseling No
Optimizing fluid hydration Yes
Carbohydrate loading No
Reduced starvation No
No bowel preparation Yes
Intraoperative items Applicable
Laparoscopic surgery Yes
Use of transverse incisions Yes
No nasogastric tube Possible
Use of regional anesthesia Yes
Goal-directed fluid therapy Yes
Prevention of hypothermia Yes
Limited use of drainage Possible
Postoperative items Applicable
Early mobilization Yes
Early hydration and nourishment Possible
Adequate intravenous therapy Yes
No wound drains Possible
No nasogastric tube Possible
Early removal catheter Possible
Oral analgesia Yes
Avoidance of systemic opiates Possible

Adapted from Skinner et al. [20]
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postoperative complications, and shorter hospital 
stay [19–22]. Similar results have been reported 
by a recently published meta-analysis, including 
1334 elderly patients who underwent different 
abdominal emergency operations [23]. A signifi-
cant reduction of postoperative major complica-
tions was reported when ERAS pathway was 
applied. In particular, a lower risk of pulmonary 
complications, paralytic ileus, and surgical site 
infection was found. Of relevance is the reported 
lower incidence of paralytic ileus, since gastro-
intestinal motility may take up to several days to 
recover, in particular, in the presence of perito-
nitis. Moreover, re-operation and re-admission 
rates were not affected by the application of 
ERAS pathway. The re-admission rate issue is 
another point of relevance in elderly and frail 
patients; during home recovery, they might be 
more vulnerable, due to socio-economic factor or 
lack of relative’s support. Another possible ben-
efit of the ERAS application in the elderly relies 
on the shorter length of stay, with a mean differ-
ence of 3 days when compared to conventional 
care, even after emergency surgery [23].

Their efficacy of ERAS in emergency, how-
ever, remains inconclusive given the pending 
challenges for modified ERAS protocol in the 
care of such patients. The heterogeneity of the 
emergency geriatric surgical population included 
in the aforementioned papers represents another 
possible bias. Moreover, preoperative ERAS as 
previously mentioned is arguably more diffi-
cult to adhere, and the target should be moved 
to identify intra- and postoperative elements that 
produce better outcomes. Gonec identified no 
naso-gastric tube (NGT) tube usage, early oral 
feeding, and use of NSAIDs medications as pre-
dictors of better outcome in ERAS patients who 
undergone emergency surgery, while intraopera-
tive fluid management was indicated as predic-
tive factor in a large series by the ERAS group 
society [24]. Of interest, Paduraru in a systematic 
review on ERAS, emergency surgery, and geriat-
ric patients concluded that, despite a high appli-
cation of ERAS items was feasible in emergency 
surgery as well in elderly patients, studies with 
fewer elements did not achieve poorer outcomes 
[18]. These data, however, need caution in their 

interpretation, due to the limitations related to the 
paucity of data available and the quality of the 
reports, and further studies are needed to reach 
definitive conclusions.

The great vulnerability of elderly patients 
requires additional efforts that should be focused 
on intraoperative phases. Among intraoperative 
ERAS items, the adoption of a mini-invasive 
approach has been probably represented one of 
the first steps toward the patient pathway optimi-
zation. Laparoscopy was initially contraindicated 
in the elderly, because of the hemodynamic and 
respiratory effects of carbon dioxide insufflation. 
In particular, CO2 absorption across the peritoneal 
membrane can cause hypercapnia and significant 
acidosis in patients with severe cardiopulmo-
nary disease. Moreover, diaphragmatic splinting, 
reduced venous return, and cardiac output related 
to CO insufflation could predispose the patient to 
myocardial infarction and basal atelectasis [25].

28.3  Eras and Laparoscopy

The wide experience on laparoscopy acquired by 
surgeons and anesthesiologists in the last three 
decades has reduced fears of pneumoperitoneum- 
related complications even in the elderly, as 
emerged by several studies which showed that 
mini-invasive approach was safe and effective, 
maintaining some of the short-term benefits 
observed in the younger population [25–27]. The 
combination of laparoscopy and ERAS hypothet-
ically should represent the best perioperative 
strategy since both are aimed to reduce surgical 
stress response and organ dysfunction, thereby 
promoting a faster recovery after surgery [28]. A 
correct assessment of the impact of ERAS path-
way over laparoscopy is extremely difficult and 
complex since they influence each other in reduc-
ing morbidity and length of stay (LOS), con-
founding the interpretation as recently stressed 
by Meillat in a paper on this issue [29].

A meta-analysis on this subject concludes that 
laparoscopic colorectal resection significantly 
reduced total LOS and number of complica-
tions when compared with open surgery even in 
the settings of suboptimal ERAS programs [30]. 
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However, the benefits of laparoscopic colorec-
tal resection remain to be proved within optimal 
ERAS programs.

The application of mini-invasive surgery 
in the emergency settings is another object of 
controversy, due to increased risk of dissemi-
nation and augmented contamination. Recent 
surgical guidelines, however, recognize lapa-
roscopy as an effective procedure, in the hands 
of experienced surgeons, to treat various surgi-
cal emergencies [31]. The increased adoption of 
laparoscopy in emergency settings is confirmed 
by a recent Italian nationwide survey which 
documented an increase from 24.7% in 2010 to 
30.3% in 2014, in particular, for acute appendi-
citis (44–64.7%) and Hinchey III acute diver-
ticulitis (14–29.7%) [32]. However, the path is 
still debated as emerged by another Italian study 
including almost 2000 elderly patients undergo-
ing abdominal emergency surgery [33]. In this 
study, about 1300 patients underwent open sur-
gery, whereas 624 underwent laparoscopic sur-
gery. Laparoscopy was implemented for the vast 
majority of cholecystectomies, half of appendec-
tomies, and the minority of perforated gastro-
duodenal ulcer repair, adhesiolysis with/without 
small bowel resection, large bowel resection, and 
hernia repair. Despite encouraging results that 
have been reported favoring minimally invasive 
approach in terms of overall morbidity and mor-
tality rates, in the elderly, emergency operations 
for acute abdomen are mainly performed through 
an open approach [32]. The author hypothesized 
that patient’s poor preoperative clinical condi-
tions and the lack of expertise during nighttime 
or weekend may influence the choice of surgical 
approach.

In conclusion, a high proportion of ERAS 
items for elective surgery could be applicable also 
in emergency surgery [34]; however, its applica-
tion in elderly who undergo emergency surgery is 
quite difficult. Active participation and collabora-
tion are required, which might be perceived as 
quite aggressive by this kind of frail patient. The 
paramount aspect that needs to be remembered is 
that the ERAS program is tailored to the patient, 
and adherence has not to be considered an end 
point if it is not useful for him. Thus, few stud-

ies have attempted to analyze whether a modified 
ERAS protocol could be useful for this category 
of patients even in emergency situations, and the 
interest in the scientific literature concerning this 
aspect has grown over the years. The lower trials 
of number of trials and studies available, how-
ever, indicate that this is a new area to expand and 
explore and, despite promising results have been 
published in terms of safety and efficacy, further 
studies are required to reach robust evidence.

Five Things You Should Know About 
Enhanced Recovery After Emergency 
Surgery in the Elderly
• Protocol-driven care and consistent applica-

tion of evidence-based standards of care in the 
perioperative period can substantially improve 
outcomes for high-risk and frail patients 
including elderly patients.

• A high proportion of ERAS items for elective 
surgery could be applicable also in emergency 
surgery, with favorable outcomes in terms of 
postoperative complications, accelerated 
recovery of bowel function, and shorter post-
operative hospital stay, without increasing for 
re-admission. A tailored ERAS pathway 
including frailty assessment and specific dis-
charge strategy should be considered.

• The combination of laparoscopy and ERAS 
represents an optimal perioperative strategy 
since both promote a faster recovery after sur-
gery and reduce perioperative surgical stress, 
which is of pivotal importance in frail and 
elderly patients.

• The simultaneous application of ERAS and 
laparoscopy in the elderly and emergency set-
tings has resulted in safe and efficacy, with no 
adverse effect on postoperative outcome; 
however, no robust conclusion could be 
reached at the moment, due to the paucity and 
the retrospective nature of data currently 
available.

• More evidence is clearly required. The path is 
still long. The heterogeneity of care among 
different centers, the objective difficulty in 
obtaining an appropriate preoperative patient 
selection able to identify patients who can 
benefit most from the application of laparos-
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copy and ERAS are the main obstacles. An 
active participation and collaboration and the 
creation of a dedicated multidisciplinary net-
work are mandatory to better understand the 
feasibility and safety and the real impact of 
ERAS and laparoscopy on postoperative out-
comes in frail and elderly patients in the con-
text of an emergency setting.
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Antibiotics in Emergency 
Abdominal Surgery in the Elderly

Massimo Sartelli

29.1  Introduction

Intra-abdominal infections (IAIs), although 
affect all age groups, take a greater toll on the 
elderly population than it does on younger 
populations. Given the increased mortality and 
morbidity associated with IAIs in the elderly 
population, and given the varied means of 
disease presentation, practitioners must have 
heightened indices of suspicion when treating 
these patients [1].

IAIs encompass a variety of pathological con-
ditions, ranging from uncomplicated appendicitis 
to fecal peritonitis.

The treatment of patients with intra- abdominal 
infections involves both source control and anti-
biotic therapies [2].

Source control encompasses all measures 
undertaken to eliminate the source of infection, 
reduce the bacterial inoculum, and correct or 
control anatomic derangements to restore nor-
mal physiologic function. The procedure used to 
treat the infection depends on the anatomical site 
of infection, the degree of peritoneal inflamma-
tion, the generalized septic response, the patient’s 
underlying condition, and the available resources 
of the treatment center.

Antibiotic therapy is nevertheless important 
in the overall management of IAIs. Inappropriate 
antibiotic therapy may result in poor patient out-
comes and the appearance of bacterial resistance. 
Initial antibiotic therapy is typically empirical in 
nature because they need immediate treatment 
(especially in critically ill patients), and micro-
biological data (culture and susceptibility results) 
usually require ≥24  h for the identification of 
pathogens and antibiotic susceptibility patterns.

Isolation and identification of bacterial strains 
take more time, and results of antibiotic suscep-
tibility are usually only available after 48 h and 
later.

The decision tree for the empiric antibiotic 
regimen should depend mainly on three factors: 
presumed pathogens involved and risk factors for 
major resistance patterns, clinical patient’s sever-
ity, and presumed/identified source of infection.

IAIs that affect elderly patients are challeng-
ing to manage, because the etiology, presenta-
tion, severity, and outcome differ from those of 
younger populations.

29.2  The Management 
of Infections in Elderly 
People

Infectious diseases pose a major challenge in 
the elderly persons for two main reasons: (1) the 
susceptibility to infection increases with age and 
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when infections occur they often present atypi-
cally; and (2) the diagnostic uncertainty is much 
more pronounced in the geriatric population [3].

Age is a well-established risk factor for infec-
tion but furthermore is a risk factor for prolonged 
length of hospital stay, increased incidence of 
complications, and significant and sustained 
decline in baseline functional status. Age- 
dependent changes in the immune system may 
affect the organism’s ability to overcome external 
stressors. However, impaired immunity is much 
more associated with disease burden than the 
chronological age, and older adults with chronic 
diseases (e.g., diabetes mellitus, chronic obstruc-
tive pulmonary disease, or heart failure) are more 
susceptible to common infections [3].

Classical symptoms and signs such as fever are 
not common in the elderly. Although fever may 
be absent or blunted in many elderly patients, its 
detection in a geriatric patient should be taken 
seriously for the evaluation of infection, especially 
when compared to a younger patient [4]. Instead, 
infections are usually presented with changes in 
mental status including confusion, obtundation, 
agitation, delirium, poor oral intake, malaise, falls 
hypothermia, etc. The presence of hypothermia has 
been found to be a predictor of mortality in septic 
elderly patients [5]. In addition, due to dementia 
or altered mental status, a detailed history may 
not usually be obtained, and physical examination 
and diagnostic tests are difficult to perform. High 
blood cell count with left shift, acute phase bio-
markers, such as procalcitonin and C-reactive pro-
tein, have similar diagnostic efficacy in the elderly 
and the younger patients [6, 7]. Thus, they can be 
considered as adjunctive diagnostic tools for infec-
tion, however, with limitations.

29.3  Antibiotic Therapy in Elderly 
Patients

Effective and safe antibiotic therapy is essential 
to keeping this vulnerable population healthy and 
preventing morbidity and mortality due to infec-
tion. To be able to provide effective antibiotic 
therapy to this population, all clinicians should 
understand the altered pharmacokinetics of anti-

biotics used in elderly patients due to comorbid 
conditions and the normal physiological changes 
associated with aging.

The antibiotic dosing regimen should be 
always established depending on host factors 
and properties of antibiotics agents. Antibiotic 
pharmacodynamics integrates the complex rela-
tionship between organism susceptibility and 
patient pharmacokinetics. Pharmacokinetics 
describes the fundamental processes of absorp-
tion, distribution, metabolism, and elimination 
and the resulting concentration-versus-time 
profile of an agent administered in  vivo. The 
achievement of appropriate target site concen-
trations of antimicrobials is essential to eradi-
cate the relevant pathogen. Suboptimal target 
site concentrations may have important clinical 
implications and may explain therapeutic fail-
ures, in particular, for bacteria for which in vitro 
MICs are high [8].

Rational and effective dosage and adminis-
tration strategies based on pharmacodynamic 
breakpoints and detailed understanding of the 
pharmacokinetics of antibiotics in the elderly 
patients can increase the chances of achieving 
complete eradication of an infection in a timely 
manner. Importantly, this strategy helps prevent 
selection of drug-resistant bacteria and mini-
mizes the toxic effects of antibacterial therapy in 
the elderly patient [9].

As persons age, the gastrointestinal tract 
undergoes a variety of morphological and 
functional changes leading to delayed gastric 
emptying, reduced splanchnic blood flow, and 
alterations in pH.

Key pharmacokinetic parameters such as the 
bioavailability of orally administered antibiotics 
are affected by these changes in the intraluminal 
environment. Therefore, when treating elderly 
patients with oral antibiotics, it is important to 
consider the impact, even if small, that these gas-
trointestinal changes may have on drug absorp-
tion [9].

Elderly patients tend to have an increased pro-
portion of adipose tissue to lean mass compared to 
younger patients. With this increased fat content, 
lipophilic antibiotics are more readily soluble in 
tissue compartments, leading to increased half-
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lives of lipid-soluble drugs, including rifampin, 
fluoroquinolones, macrolides, oxazolidinones, 
and tetracyclines [10]. A concomitant decrease 
in total body water and lean mass contributes 
to decreased solubility of water- soluble drugs 
in tissue compartments, leading to increased 
plasma concentrations of hydrophilic antibiotics, 
including aminoglycosides, beta- lactams, and 
glycopeptides [10]. Due to this decreased total 
body water, elderly patients with severe infec-
tions should be administered full loading doses 
of beta-lactams, aminoglycosides, and glycopep-
tides when indicated.

As patients age, there is an increased risk for 
decreased clearance of drug from the body due to 
declining function of the lung, kidney, bladder, 
gastrointestinal, and circulatory system, which 
leads to drug accumulation [10].

Renal function declines as part of the normal 
aging process, even without concomitant renal 
disease. Therefore, it is paramount to assess renal 
function when considering the pharmacokinet-
ics of antibiotics in elderly patients. The kidneys 
are essential for drug elimination of many anti-
microbial agents, including but not limited to 
beta- lactams, glycopeptides, aminoglycosides, 

daptomycin, ciprofloxacin, levofloxacin, and 
trimethoprim/sulfamethoxazole. With decreased 
renal function leading to impaired drug clear-
ance, renally eliminated drugs can accumulate in 
the body resulting in prolonged half-lives, high 
serum concentrations, and increased risk of tox-
icity. When renal replacement therapy is utilized 
in advanced kidney failure, drugs may be elimi-
nated to a greater extent than with normal renal 
elimination, requiring patient- and agent-specific 
dosage adjustments.

In Table 29.1, recommended dosing regimens 
(according to renal function) of the most com-
monly used renally excreted antibiotics are illus-
trated [11].

29.4  Elderly Patients 
and Antimicrobial Resistance

Antimicrobial resistance (AMR) is one of the 
greatest threats to public health, sustainable devel-
opment, and security worldwide. Its prevalence 
has increased alarmingly over the past decades. 
In 2008, the “ESKAPE” pathogen which refers 
to Enterococcus faecium, Staphylococcus aureus, 

Table 29.1 Recommended dosing regimens (according to renal function) of the most commonly used renally excreted 
antibiotics

Renal function
Antibiotic Increased Normal Moderately impaired Severely impaired
Piperacillin/
tazobactam

16/2 g q24 h CI or 
3.375 q6 h EI over 
4 h

4/0.5 g q6 h 3/0.375 g q6 h 2/0.25 g q6 h

Imipenem 500 mg q4 h or 
250 mg q3 h over 3 h 
CI

500 mg q6 h 250 mg q6 h 250 mg q12 h

Meropenem 1 g q6 h over 6 h CI 500 mg q6 h 250 mg q6 h 250 mg q12 h
Ertapenem ND 1 g q24 h 1 g q24 h 500 mg q24 h
Gentamycin 9–10 mg/kg q24 hb 7 mg/kg q24 h 7 mg/kg q36–48 h 7 mg/kg q48–96 h
Amikacin 20 mg/kg q24 h 15 mg/kg q24 h 15 mg/kg q36–48 hb 15 mg/kg q48–96 h
Ciprofloxacin 600 mg q12 h or 

400 mg q8 h
400 mg q12 h 400 mg q12 h 400 mg q24 h

Levofloxacin 500 mg q12 h 750 mg q24 h 500 mg q24 h 500 mg q48 h
Vancomycin 30 mg/kg q24 h CI 500 mg q6 h 500 mg q12 h 500 mg q24–72 h
Teicoplanin LD 12 mg/kg q12 h 

for 3–4 doses; MD 
6 mg/kg q12 h

LD 12 mg/kg q12 h 
for 3–4 doses; MD 
4–6 mg/kg q12 h

LD 12 mg/kg q12 h for 
3–4 doses; MD 
2–4 mg/kg q12 h

LD 12 mg/kg q12 h 
for 3–4 doses; MD 
2–4 mg/kg q24 h

Tigecycline LD 100 mg; MD 
50 mg q12 h

LD 100 mg; MD 
50 mg q12 h

LD 100 mg; MD 50 mg 
q12 h

LD 100 mg; MD 
50 mg q12 h
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Klebsiella pneumoniae, Acinetobacter bauman-
nii, Pseudomonas aeruginosa, and Enterobacter 
species was proposed to highlight those patho-
gens where AMR is of particular concern and to 
emphasize which bacteria increasingly “escape” 
the effects of antibiotics [12]. These organisms 
are increasingly multi- drug, extensive-drug, and 
pan-drug resistant, and this process is accelerat-
ing globally.

The global nature of AMR calls for a global 
response, both in the geographic sense and across 
the whole range of sectors involved. Nobody is 
exempt from the problem, nor from playing a role 
in the solution. The impact of AMR worldwide is 
significant, because it may

• Lead to some infections becoming untreatable
• Lead to inappropriate empirical treatment in 

critically ill patients where an appropriate and 
prompt treatment is mandatory

• Increase length of hospital stay, morbidity, 
mortality, and cost; and

• Make necessary alternative antimicrobials 
which are more toxic, less effective, or more 
expensive

New mechanisms of resistance continue to 
emerge and spread globally, threatening our 
ability to treat common infections. An effec-
tive and cost-effective strategy to reduce AMR 
should involve a multi-faceted approach aimed 
at optimizing antibiotic use, strengthening sur-
veillance and infection prevention and control, 
and improving patient and clinician education 
and awareness regarding the appropriate use of 
antibiotics.

Although most clinicians are aware of the 
problem of antimicrobial resistance, most under-
estimate this problem in their own hospital. 
Incorrect and inappropriate use of antibiotics 
and other antimicrobials, as well as poor preven-
tion and control of infections, contributes to the 
development of such resistance.

Elderly patients are at increased risk of 
acquiring drug-resistant bacterial infections due 
to multiple factors including more frequent and 

prolonged contact with the health-care system, 
chronic disease states that impair immune func-
tion, immunosenescence that comes with normal 
aging, and use of medical devices prone to bacte-
rial colonization including indwelling catheters. 
Patients and residents in long-term care facilities 
are more likely to be colonized with at least one 
multi drug resistant organisms (MDRO), includ-
ing extended-spectrum beta- lactamase produc-
ers, methicillin-resistant Staphylococcus aureus, 
and vancomycin-resistant Enterococcus [13].

Compared to infections with antimicrobial- 
susceptible organisms, infection with an MDRO 
is associated with significantly increased mortal-
ity [14].

29.5  Conclusions

Given the increased mortality and morbidity associ-
ated with intra-abdominal infections in the elderly 
population, and given the varied means of disease 
presentation, clinicians must have heightened indi-
ces of suspicion when treating these patients. The 
decrease in the acuity of symptoms and delay in the 
presentation can make diagnosis difficult.

Older age is a well-established risk factor 
for infection and furthermore is a risk factor 
for prolonged length of hospital stay, increased 
incidence of complications, and significant and 
sustained decline in baseline functional status. 
Moreover, with an increasing elderly popula-
tion and increasing antimicrobial resistance, it is 
important that health-care providers understand 
how to utilize antibiotics effectively and safely in 
this patient population.

Rational and effective dosage and adminis-
tration strategies based on pharmacodynamic 
breakpoints and detailed understanding of the 
pharmacokinetics of antibiotics in the elderly 
patients can increase the chances of achieving 
complete eradication of an infection in a timely 
manner. Importantly, this strategy helps prevent 
the selection of drug-resistant bacteria and mini-
mizes the toxic effects of antibacterial therapy in 
the elderly patient.
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Five Things You Should Know About 
Antibiotics in Emergency Abdominal Surgery 
in the Elderly
• Older age is a well-established risk factor for 

infection which is a risk factor for prolonged 
length of hospital stay, increased incidence of 
complications, and significant and sustained 
decline in baseline functional status.

• Because of a variety of physiologic changes 
that occur as people age, infections may pres-
ent with vague symptoms and longer 
histories.

• High blood cell count with left shift and acute 
phase biomarkers, such as procalcitonin and 
C-reactive protein, have similar diagnostic 
efficacy in the elderly and the younger 
patients. Thus, they can be considered as 
adjunctive diagnostic tools for infection, how-
ever, with limitations.

• With the increase of antibiotic use and the cur-
rent growth in the number and proportion of 
elderly patients, it is essential that clinicians 
understand appropriate antibiotic pharmaco-
therapy in the elderly patient finding the right 
balance between maximizing clinical outcome 
and minimizing emergence of the develop-
ment of resistance and the selection of resis-
tant pathogens such as Clostridium difficile.

• Rational and effective dosage and administra-
tion strategies based on pharmacodynamic 
breakpoints and detailed understanding of the 
pharmacokinetics of antibiotics in the elderly 
patients can increase the chances of achieving 
complete eradication of an infection in a 
timely manner.
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Imaging and Interventional 
Radiology in Emergency 
Abdominal Surgery in the Elderly
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30.1  Imaging Approach 
to the Elderly Patients 
with Acute Abdominal Pain/
Acute Abdomen

Acute abdominal pain is a common complaint in 
the emergency department, it can originate from 
many underlying conditions, and it should be of 
particular concern for elderly patients.

With the advent of modern-day imaging tech-
niques, faster and more accurate diagnosis have 
been available to the emergency, and thus many 
patients with a clinical condition of acute abdo-
men—candidates to surgery—are instead treated 
with conservative measures, while others, clini-
cally affected by a condition of acute abdominal 
pain that does not meet the criteria of acute abdo-
men, will undergo surgery, for example, patients 
suffering from acute appendicitis [1].

To this day, the most useful imaging tech-
niques in the emergency study of acute abdomi-
nal pain are three: plain radiograph, 

ultrasonographic studies, and computed tomog-
raphy (CT). Magnetic resonance imaging (MRI), 
with some exceptions, is not yet widely used in 
the diagnostic work-up of acute abdominal pain 
in elderly patients.

30.1.1  Abdominal Radiographs

Abdominal radiographs can be still considered 
the first-level imaging study in suspected dis-
eases like gastrointestinal perforation and 
obstruction [2].

30.1.1.1  Main Findings
The most important pathological variations of the 
normal air pattern are those relative to the pres-
ence of free air and the small and large intestine 
pattern alteration. Free air is better seen on erect 
antero-posterior (AP) view, because air rises and 
it is found in the upper abdominal quadrants. 
Typically, free air is seen as a semilunar radiolu-
cent bubble placed directly under the diaphragm 
or may also collect in the spaces between the 
bowel loops and form triangles or particu-
lar shapes in gas-filled bowel [3, 4]. Bowel dilata-
tion is another important pathological finding. 
The underlying conditions of bowel dilatation are 
either mechanical obstruction or functional ileus, 
but the underlying causes of bowel obstruction 
cannot be diagnosed with an abdominal radio-
graph [5–10]. 
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Foreign bodies are another important patho-
logical finding, especially when they are metallic 
or glass, but not all the foreign bodies are radi-
opaque and in this case  they may be  harder to 
visualize [11–13].

30.1.1.2  Pros and Cons
Abdominal radiograph is a low-cost examination, 
easy to perform, and readily available; it can be 
performed on uncooperative patients with good 
results and, even though other imaging  tech-
niques are more sensitive and specific, it can still 
give much informations [14].

In emergency setting, abdominal radiograph is 
most useful to identify free air and to assess a 
possible bowel dilatation.

30.1.2  Ultrasound

Ultrasound (US) is an extremely useful tool in 
the emergency department, for both screening 
and diagnostic purposes. Thanks to its portabil-
ity, accessibility, non-invasiveness and simple 
learning curve, it has become one of the most 
frequently adopted diagnostic techniques in the 
emergency department by non-radiologists. US 
has been proven useful in various emergencies, 
and it carries out a specific role in acute abdo-
men [15].

30.1.2.1  Main Findings
US allows the  morphological and dynamic 
study of the abdominal wall, permitting the 
evaluation of abdominal wall hernias [16, 17].

Furthermore, US allows to detect some intra 
abdominal important findings. Free fluid in the 
abdomen can be  easily detected at ultrasound 
imaging; it can be related to several urgent and 
emergency  conditions  as inflammatory,  bleed-
ing, infective, and neoplastic [18]. US can be 
used as screening, bedside tool for  the fast 
detection of  abdominal aortic aneurysm,  even-
tually ruptured, during the initial patient assess-
ment [15], and can evaluate the echostructure of 
the parenchymatous organs. US has high sensi-
tivity and specificity in detecting gallstones 
(Fig. 30.1), and it can elicit the “Murphy’s sign” 
using the ultrasound transducer, suspecting 
for gallbladder and biliary diseases [19].

30.1.2.2  Pros and Cons
US may suffer from some disadvantages: it is dis-
turbed by gas and bones, is less effective in 
obese and uncooperative patients, and is an “oper-
ator-dependent” imaging technique; furtermore, it 
has lower panoramicity when compared to CT and 
does not allow an exaustive study of the abdomi-
nal vessels, frequently involved in the physiopa-
thology of acute abdominal pain in elderly patients. 
On the other hand, it has several perks over other 

a b

Fig. 30.1 Abdominal US study, transverse plane: (a) nor-
mal gallbladder with thin walls and homogeneous, 
anechoic content, (b) enlarged gallbladder (transverse 

length exceeding 4  cm) containing multiple gallstones, 
notice the highly reflective echogenic focus (arrowhead) 
and the posterior acoustic shadowing (arrow)
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techniques: it is a  bedside tool,  does not 
adopt iodinated intravenous contrast medium and 
ionizing radiations; when  the target organ can 
be  closely approached, the contrast and  spatial 
resolution of a high-frequency US may be higher 
than those of CT, and the dynamic, real-time prop-
erties  of US are unique: it can directly assess 
bowel peristalsis  and vessel blood flow, changes 
during Valsalva’s maneuver, gravity, or compres-
sion. Moreover, US allows a detailed correlation 
of the area of maximum tenderness or palpable 
mass with the findings. In the case of intraperito-
neal fluid, US-guided puncture is a safe and rapid 
way to determine its nature [20]. Lastly, according 
to ACR appropriateness criteria, US is the most 
appropriate imaging modality for patients sus-
pected of having acute calculous cholecystitis [1].

30.1.3  CT Scan

In many cases of acute abdominal pain, CT with 
intravenous contrast medium of the abdomen and 
pelvis is the first-line imaging investigation, due 
to the high sensitivity and specificity and allow-
ing a  fast and accurate differential diagnosis 
among different causes of abdominal pain, both 
surgical and non-surgical [21, 22]. Compared to 
other imaging techniques, it can provide a more 
complete view of all the abdominal structures, 
without any limits related to the presence of 
bowel gas and abdominal fat [23].

30.1.3.1  Pathological Findings
CT scan may detect and localize many pathological 
findings, some of them less specific and common 
to different pathologies, others more specific. One 
of the most common, but non- specific, is the pres-
ence of abdominal free fluid and the fat stranding 
that can be recognized in infectious, inflammatory, 
malignant, or traumatic conditions [24]. Another 
non-specific finding is bowel wall thinning or 
thickening that may be the result of ischemic, 
infectious, or inflammatory etiologies [1, 25–28].

CT scan can accurately examine all the abdomi-
nal parenchymatous organs and the bowel, recog-
nizing all signs of bowel obstruction and perforation 
[1]. Using intravenous contrast medium, it is pos-

sible to obtain an accurate and detailed study of the 
parenchymatous organs, looking for several differ-
ent pathologies, and of the bowel wall vasculariza-
tion, being able to recognize and characterize signs 
related to arterial, venous, or non-occlusive mesen-
teric ischemia and their stages [25–34].

CT allows to precisely localize the bowel loops, 
making detailed diagnosis of hernias and volvulus; 
this possibility, together with the signs of inflam-
mation and ischemia, can give an accurate identifi-
cation of the causes and the state of the pathologic 
bowel orienting the treatment [23, 35, 36].

CT can clearly recognize free air for which it 
is specific and sensitive, and it can also frequently 
identify the exact site of gastrointestinal perfora-
tion when present [37–40].

30.1.3.2  Pros and Cons
CT is overall more sensitive and accurate than plain 
radiograph; it requires short time and minimal 
cooperation from the patient, and it can detect and 
localize many different pathologies. Furthermore, 
it can suggest alternative diagnoses if the suspected 
clinical diagnosis is unconfirmed, a major advan-
tage considering the wide spectrum of diseases that 
can be responsible for acute abdominal pain [41]. 
On the other hand, it exposes the patient to a large 
dose of ionizing radiation [42]; however, in elderly 
patients, radiation has a lower chance to cause can-
cer than in younger and the literature promotes 
an early, liberal use of CT imaging due to its high 
panoramicity and accuracy [43].

30.2  Role of Radiology in Patient 
Management

Especially in an elderly population, it is crucial to 
discriminate between non-surgical and surgical 
patients and, among them, to establish the best 
therapeutic approach. Enhanced CT represents 
the best choice to address these crucial points. 
The main points that have to be considered for 
candidating patients to laparoscopic approach are 
the presence of cardiovascular diseases such as 
pulmonary embolism, extensive pulmonary 
emphysema, or the presence of significant pleural 
effusion impairing respiration.

30 Imaging and Interventional Radiology in Emergency Abdominal Surgery in the Elderly
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Furthermore, specific conditions regarding the 
surgical access need to be examined as the pres-
ence of abdominal wall hernias or abdominal 
wall adhesions from previous surgery.

Typical causes of abdominal pain/acute abdo-
men in the elderly include acute cholecystitis, 
incarcerated hernias, bowel obstruction, and 
appendicitis [44].

30.2.1  Acute Cholecystitis

US may constitute the first diagnostic step in sus-
pected acute cholecystitis allowing to make the 
diagnosis and staging the grade of inflammation; 
however, CT in emergency setting gives more com-
plete and detailed information to appropriately 
manage patients, especially in case of coexistent 
complications (Fig. 30.2) [45]. MRI may be con-
sidered as a second-level examination in coopera-

tive patient when US does not provide a definitive 
diagnosis, or integrative to CT to better understand 
biliary anatomy or to better depict gallstones.

In acute cholecystitis, CT particularly helps in 
determining gallbladder wall perfusion or the 
presence of wall perforation with contiguous 
abscesses, coexistent signs of peritonitis, the rela-
tionships with adjacent organs, and exploring the 
whole biliary tree looking for migrated hyperdense 
gallstones that may change the therapeutic 
approach. In this last case, MRI may offer a further 
help in detecting and precisely localize migrated 
gallstones sending patients to endoscopic retro-
grade cholangiopancreatography or a combined 
endoscopic and surgical treatment, and to pre-
cisely assess the anatomy of the biliary system. CT 
can also make differential diagnosis with other 
conditions as cancer diseases.

In case of mild cholecystitis, early laparo-
scopic cholecystectomy may be indicated [45]; 

a b

c

Fig. 30.2 Emergency CT examination of 74 patients 
with acute cholecystitis in coronal view (a). Note the dis-
tended gallbladder with irregular and inhomogeneous 
wall enhancement (a, arrow). As the patients could not 

undergo immediate surgery for the conditions, cholecys-
tostomy was performed (b, axial plane; c, coronal plane, 
arrows)

F. Iacobellis et al.
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otherwise, in case of complicated cholecystitis in 
high-risk patients, imaging may guide interven-
tional approach consisting in cholecystostomy 
(Fig. 30.2) or in draining biliary or purulent col-
lections. These procedures, usually performed 
US-guided, may help in stabilizing patients 
deferring the surgical approach.

30.2.2  Intestinal Diseases

30.2.2.1  Acute Appendicitis
In elderly patients, CT is preferred to US due to 
the fast execution time and panoramicity allowing 
detailed diagnosis. CT stages the appendix inflam-
mation and allows the detection and characteriza-
tion of related complications. Furthermore, 
several conditions may mimic acute appendicitis 
or can be associated with, so they need to be 
defined to properly assess patient and to ensure an 
appropriate treatment. The laparoscopic approach 
in elderly patients is still debated but seems to be 
safer than conventional open surgical approach 
due to its low invasiveness and faster recovery 
[46]. In this sense, CT helps precisely identifying 
appendix course, if there are adhesions, comor-
bidity, or specific complications requiring an open 
surgical approach as fistulization in adjacent ana-
tomical structures. Furthermore, in case of abscess 
related to perforated appendicitis or to consequent 
surgical complications, CT is helpful in guiding 
percutaneous drainage of collections.

30.2.3  Diverticulitis

CT is the diagnostic method of choice for the 
diagnosis and staging of acute diverticulitis and 
its complications [47]. All different guidelines 
distinguish between simple and complicated 
diverticulitis; different stages imply a different 
management taking into consideration new 
imaging- guided therapeutic strategies, such as 
the positioning of percutaneous drainages.

In the early phase, imaging findings are repre-
sented by bowel wall thickening eventually associ-
ated with inflammatory involvement of the 
perivisceral fat; this stage can be followed by the 

appearance of bubbles of extraluminal air, perivis-
ceral or distant abscesses, pneumoperitoneum, and 
free intraperitoneal fluid. Furthermore, septic and 
fistulizing complications can also manifest. CT may 
also detect, characterize, and quantify the active 
bleeding eventually present, sending the patient to 
the interventional radiology, endoscopist, surgeon, 
or to conservative therapy when indicated.

The treatment may be conservative up to the 
presence of abscesses of a maximum diameter of 
4 cm, and if larger, a US- or CT-guided percuta-
neous drainage can be considered. Interventional 
radiology approach is also indicated in case of 
arterial active bleeding; indeed, a prompt endo-
vascular embolization stabilizes the patient and 
allows to plan further treatment. If there are free 
air and fluid in the abdomen, the patient needs 
surgery; in these cases, the most appropriate sur-
gical approach depends on the presence of 
comorbidity and on the technical surgical diffi-
culties evaluable at CT.

The main imaging differential diagnosis of 
diverticulitis, especially in elderly patients, is 
with colon cancer (Fig. 30.3), and there are sev-
eral imaging features that may help in this sense 
[48, 49]. Nevertheless, sometimes it is not possi-
ble to obtain a definite differential diagnosis; in 
these cases, endoscopic examination is needed to 
further characterize the abnormal findings.

30.2.4  Bowel Obstruction

Suspected bowel obstruction is a frequent diag-
nostic suspicion in elderly patients; it may occur 
due to functional or organic etiology [50]. This is 
the first differential diagnosis to make in case of 
bowel obstruction as the patient management is 
completely different. At abdominal radiograph, 
there are signs that can distinguish between these 
two different conditions (Fig. 30.4); US can give 
further elements as caliper of the bowel loops, 
bowel wall appearance, peristalsis, and if free 
fluid is present. However, CT helps in precisely 
identifying the etiology of bowel obstruction, ori-
enting the following treatment. Indeed, in case of 
mechanical obstruction, it is important to define 
the level, the cause, and the severity, if the 
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a b

Fig. 30.3 CT in axial (a) and in sagittal views (b) of two 
different elderly patients presenting with acute pelvic 
pain, in the first case (a) related to acute diverticulitis (a, 
arrow) and in the second one (b) related to sigmoid cancer 

(b, arrow). Note the morphological differences between 
the different bowel wall thickenings and the fat stranding 
due to the peridiverticular inflammatory reaction (a), 
absent in the second case (b)

a b

Fig. 30.4 Abdominal radiograph in AP projection (a) 
and CT in coronal view (b) of an 86-year-old male with 
intestinal obstruction. Note the small and large bowel 
overdistension due to mechanical ileus. CT (b) clarifies 

the etiology of obstruction due to colon cancer obstructing 
the lumen (b, straight arrow). Liver metastases are also 
present (b, curved arrow)
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obstruction is simple or with “closed loop” and if 
signs of ischemia or perforation are present. The 
detailed description of the patient status achieved 
by CT establishes the surgical emergency and 
approach deciding between a laparoscopic 
approach and open surgery (Figs. 30.4 and 30.5); 
in some cases, a temporary conservative approach 
can be also attempted [50].

30.2.5  Alimentary Tract Perforations

CT represents the best choice to make the diag-
nosis of alimentary tract perforations, excluding 
different diagnoses [50]. CT diagnosis can be so 
detailed that allows to make also prognostic 
evaluation [50]. The diagnosis of gastrointestinal 
perforation is based on direct CT findings as the 
presence of extraluminal air and discontinuity of 
the bowel wall (Fig.  30.4), and on indirect CT 
findings as bowel wall thickening, abnormal 
bowel wall enhancement, abscesses, and inflam-
matory mass or free fluid collection in the sur-
rounding soft tissues adjacent to the bowel [50]. 
CT is highly sensitive for the detection of 
extraluminal free air such as small free air bub-
bles, pneumoperitoneum, and/or retropneumo-
peritoneum, in contrast to the low sensitivity of 
plain radiograph. Furthermore, the distribution 
of extraluminal free air suggests perforation 

location, planning a more specific surgical treat-
ment. Sometimes, the administration of oral con-
trast medium can help to precisely detect the site 
of perforation; however, its adoption in emer-
gency setting is controversial due to abdominal 
conditions that can impair its progression [50].

Five Things You Should Know About Imaging 
and Interventional Radiology in Emergency 
Abdominal Surgery in the Elderly
• CT with intravenous contrast medium is the 

primary imaging technique for elderly patients 
with acute abdomen.

• In acute abdominal pain, especially located in 
the right upper quadrant, US may be adopted 
as first imaging examination.

• Abdominal radiograph may be used as first- 
line imaging evaluation, usually associated 
with abdominal US, in patients with abdomi-
nal pain suspected for bowel obstruction or 
perforation, mainly to establish the priority to 
send patients to CT.

• CT allows a wide and complete depiction and 
differential diagnosis among the different 
causes of acute abdominal pain/acute abdo-
men orienting the following surgical, inter-
ventional, or conservative treatment.

• MRI may have a role in cooperative elderly 
patients with suspected biliary causes of acute 
abdominal pain.

a b

Fig. 30.5 CT of a 75-year-old male with acute abdomen. Note the pneumoperitoneum (a, arrow), due to gastric wall 
perforation (b, arrow)

30 Imaging and Interventional Radiology in Emergency Abdominal Surgery in the Elderly
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Anesthesia and Emergency 
Laparoscopy in the Elderly Patient

Concezione Tommasino

The care of elderly patients, undergoing emer-
gency laparoscopy, requires good team-working 
with the purpose to improve all perioperative 
period qualities (Fig.  31.1). Implementing a 
multimodal and multidisciplinary pathway 
decreases hospital length of stay (LOS), loss of 
independence, and 30-day readmission rates for 
frail geriatric patients undergoing emergency 
surgery [1].

31.1  Physiology Considerations 
in the Elderly Patient

The physiological changes occurring with aging, 
especially when combined with coexisting dis-
eases, create a very complex condition and have 
anesthetic implications [2] (Table 31.1).

31.2  Laparoscopy and Organ 
and System Modification

Laparoscopy in the geriatric population is feasi-
ble and safe [3]; however, positioning and pneu-
moperitoneum effects are cumulative, can induce 
pathophysiological changes (Tables 31.2 and 
31.3), and increase perioperative complications.

In elderly patients undergoing laparoscopy 
surgery, the recent Italian intersociety consensus 
recommends the following [4]:

• Avoiding exaggerated or prolonged 
Trendelenburg or anti-Trendelenburg positions

• Avoiding unjustified prolongation of surgical 
times

• Using the lowest possible intraabdominal 
pressure (IAP), to minimize cardiovascular 
and respiratory effects

• Administering deep neuromuscular blockade, 
to allow low working pressures

31.3  Preoperative Care

Preoperative evaluation should include patient/
caregiver interview and review of the available 
medical records (medical history, allergies, medi-
cation, and habitual level of function (METs)); 
direct physical examination (airway, lungs, and 
heart); ordering/reviewing pertinent tests and 
consultations, as necessary for anesthesia care 
(Table 31.4); together with the surgeon, goals of 
care discussion (quality of life, unnecessary/non- 
beneficial treatment) with both patient’s next-of- 
kin and caregivers. Frailty assessment indicates 
when anesthesia tailoring becomes mandatory [2, 
4], and in emergency cases the deficit accumula-
tion frailty index can be appropriate, as it is cal-
culated on the number of deficits the patient 
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presents and can be based on clinical notes, with-
out physical performance-based measures [4, 5]. 
Frailty assessment improves the information 
anesthesiologists and surgeons will provide to the 
patient and/or caregivers, avoids futile treat-
ments, and enhances the informed consent [6]. 
Polypharmacy is a major issue in the elderly, and 
medications are omitted/optimized which may be 
harmful [4]. In emergency, there is limited time 
for preoperative consultations or rehabilitation; 
however, correction of anemia, water and electro-
lyte disturbances, glycemic control, and throm-
boprophylaxis are possible even in emergency 
cases [7, 8]. Although cardiac evaluation may not 
change the course of the intervention, 

preoperative- focused echocardiography by the 
anesthesiologist does not delay surgery and 
affects diagnosis and management [9].

31.4  Intraoperative Care

Whether anesthetic technique has a significant 
impact on outcome in elderly is unclear, the 
choice between regional (RA) or general anes-
thesia (GA) is debated. Anesthesia technique will 
depend on both surgical requirements and patient 
comorbidities, and the major efforts should be to 
avoid perioperative tachycardia, hypo/hyperten-
sion, anemia, and volume derangement.

Preoperative
Care

Introperative
Care

Postoperative
Care

Multidisciplinary evaluation (anesthesiologist/surgeon/geriatrician)
Frailty assessment and choice of anedthesia technique
Direct physical exam, blood tests, cardiac and pulmonary US exams
Correct dehydration, dyselectrolytemias and severe anemia

Suspend incompatible medications
Informed consent

Appropriate monitoring (neuromuscular, depth of anesthesia)
Premedication in the OR
Adequate padding at body promineces

Careful titration of anesthetic drugs

Maintain normovolemia

Maintain normothermia

Avoid tachicardia, hypo/hpertension

Monitor vital organ functions

Pain management (monitor and treat)
Delirium management (monitor and treat)

Antithrombotic prophylaxis, antibiotics
Early mobilization
Early walking
Early feeding

•
•
•
•

•
•

•

•
•
•
•
•
•

•

•
•
•

•
•
•

Fig. 31.1 Perioperative care for laparoscopic surgery in 
elderly patients. This is not an exhaustive list and high-
lights the most important targets for perioperative anes-

thesia care of the elderly patient undergoing laparoscopic 
emergency procedures. OR operating room, US 
ultrasound
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Table 31.1 Geriatric physiology and anesthetic implications

Change with normal aging Anesthetic implications
Cardiovascular 
system

• Decreased sympathetic tone
•  Decreased venous compliance 

and preload
• Impaired baroreceptor response
• Cardiac diastolic dysfunction

• Labile blood pressure
• Sensitivity to hypotension and volume overload
•  Cardiac function decline with inadequate cardiac 

filling

Pulmonary system •  Increased pulmonary arterial 
pressure

•  Decreased response to hypoxia 
and hypercarbia

•  Decreased muscle mass and 
lung elasticity

•  Decreased cough reflex and 
esophageal motility

• Raised PAO2–PaO2 gradient
• Sensitivity to hypoxia and hypercarbia
•  Increased dead space ventilation and work of 

breathing
• Sensitivity to residual anesthetic effects
• Aspiration risk

Gastrointestinal 
tract

• Reduced blood flow •   Risk of opioid-related gut mobility disturbance

Nervous system • Decreased neurotransmitters
•  Decreased receptor density and 

increased receptor affinity

•  Increased risk of postoperative cognitive 
dysfunction

• Increased sensitivity to drugs’ effect
Endocrine system • Impaired glucose tolerance • Increased intraoperative  hyperglycemia
Hepatic/renal 
system

• Altered drug metabolism • Decreased drug clearance

 Hepatic 
metabolism

• Decreased hepatic blood flow
•  Reduced liver mass and 

functioning cells
•  Decreased cytochrome P450 

system activity

• Reduced first-pass metabolism
•  Oxidative reaction (phase 1 metabolism) may be 

reduced with prolonged drug half-life
•  Conjugation (phase 2 metabolism) usually 

preserved
• Difficult to predict precise individual effects

Renal excretion • Reduced renal blood flow
• Reduced glomerular filtration
• Reduced tubular secretion

•  Reduced excretion of drugs and 
metabolites → accumulation and prolonged effects

Body composition • Decreased muscle mass
• Increased body fat
• Reduced total body water
• Reduced plasma proteins

•  Increased free fraction of drugs that bind plasmatic 
proteins

•  Lipophilic drugs → larger volume of distribution 
and longer duration of action

•  Hydrophilic drugs → increased serum 
concentration

• Increased potential of drug–drug interaction
Thermoregulation •  Decreased muscle mass and 

vascular reactivity
• Increased risk of hypothermia

Table 31.2 Systemic 
effects of operative 
positioning

Positioning Systemic effects
Trendelenburg, 
head-down position

• Increased venous return
• Congestive heart failure
• Cyanosis and edema of the face and the neck
• Increased intracranial pressure (extreme head-down position)
• Increased ocular pressure (extreme head-down position)

Reverse 
Trendelenburg, 
head-up position

• Reduced venous return
• Reduced cardiac output
• Hypotension

Lithotomy, legs up 
position

• Blood from legs to central body compartment
• Increased preload

Lateral decubitus • Inferior vena cava compression
• Decreased venous return
• Hypotension
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31.5  Anesthetic Technique

GA is thought to be the best choice for emer-
gency laparoscopy: GA provides a secure airway, 
enables control of minute ventilation and proper 
handling of the CO2 absorption, and facilitates 
muscle relaxation to optimize the surgical view, 
reducing the need for high IAP [10]. RA has been 
applied successfully in elective laparoscopy; 
however, operative positions are uncomfortable 
for the awake elderly patients, and when RA is 
combined with sedation, respiratory depression, 
and hypercapnia can be expected. GA may avoid 

the discomfort of intraoperative shoulder pain 
and is preferred for extensive procedures.

31.5.1  Premedication

Drug effect can be unpredictable, and elderly 
should be premedicated when monitored and 
supervised. Benzodiazepines may be question-
able regarding risk–benefit ratio; however, mid-
azolam in age-adjusted dosage (0.01–0.02 mg/kg 
iv) alleviates anxiety and nervousness and does 
not compromise cardiorespiratory function [11]. 
This represents the personal author approach, and 

Table 31.3 Physiologic effects due to pneumoperitoneum and positioning: What to do

To do or not to do
CO2 
pneumoperitoneum

Hypercarbia –  Acidosis (>with pre-
existing lung disease)

– Cardiac arrhythmias

Progressive increase of 
minute ventilation

Hypothermia Core temperature can drop 
0.3 °C for every 50 liters of 
instilled CO2

Normothermia
• room T 22–24 °C
•  forced-air warming 

devices set to 38 °C
• reduce operation time

Cardiocirculatory 
effects

Increased mean arterial 
pressure
Increased systemic vascular 
resistance
Increased central venous 
pressure
Decreased cardiac output
Decreased stroke volume

Decreased cardiac output may 
persist in older patients with 
pre-existing cardiac disease

Lowest possible inflation 
pressure
• IAP: 8–10 mm Hg
•  adequate muscle 

relaxation

Pulmonary effects Increased peak airway 
pressure
Increased pulmonary 
vascular resistance
Decreased functional 
residual capacity
Decreased lung compliance

Appropriate PEEP to 
corresponding IAP
•  low tidal volume 

(6–8 mL/kg/bw)
• PEEP (5–10 cm H2O)

Neurologic effects Hypercapnia
Head-down position
Elevated IAP

Increased intracranial pressure No laparoscopy in patients 
with brain lesion or shunt

Splanchnic 
vasculature

Reduced splanchnic blood 
flow

Transient hepatocellular injury Reduce IAP

Gastroesophageal 
reflux

Increased risk of reflux Aspiration during surgery 
(>Trendelenburg position)

Maintenance of adequate 
endotracheal tube cuff 
pressure

Renal Decreased blood flow
Decreased glomerular 
filtration rate

Decreased urine output Maintain adequate 
hydration
Avoid hypovolemia and/or 
hypotension

IAP intraabdominal pressure, PEEP positive end-expiratory pressure
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the ongoing study [12] will give the final answer 
on the effects of midazolam on functional and 
cognitive recovery, postoperative delirium (POD), 
health-related quality of life, and mortality.

31.5.2  Positioning on the Operating 
Table

Positioning should be adjusted according to the 
patient’s problems, considering skin (atrophy, 
injury) and musculoskeletal system (bone defor-
mities, joint stiffness, presence of prostheses), 
taking care to place adequate padding at bony 
prominences [4].

31.5.3 Intraoperative Monitoring

Electrocardiogram (ECG), heart rate (HR), 
blood pressure (BP), airway pressures, O2 satu-
ration (SpO2), end-tidal carbon dioxide (CO2), 
neuromuscular blockade (NMB), and body tem-
perature (T, patient’s core T can drop 0.3 °C for 
every 50 L of instilled CO2) need always to be 
monitored. During laparoscopy, central venous 
pressure does not reflect the patients’ filling sta-
tus; non-invasive cardiac monitoring systems 
are useful, and invasive monitoring should be 
considered in very high-risk patients. Depth of 

anesthesia monitoring (e.g., bispectral index 
monitoring (BIS)) is recommended to tailor 
hypnotic dose and avoid deep level of anesthe-
sia, an independent risk factor for POD [13]. 
Furthermore, combination of low BP and low 
BIS (deep anesthesia) increases 90-day mortal-
ity [14].

31.6  General Anesthesia

Aging affects pharmacokinetics and pharmaco-
dynamics. Old patients are routinely given anes-
thetic drugs greater-than-recommended doses for 
their age, and titration is mandatory [2] 
(Table 31.5), to avoid excessive cerebral nervous 
system (CNS) depression and cardiovascular side 
effects, especially hypotension which is indepen-
dently associated with adverse outcome.

31.6.1  Hypnotic Drugs 
and Anesthesia Induction

Propofol is a good choice because of its rapid 
recovery time and few side effects (Table 31.5) 
[2, 15]. Age-adjusted induction dose with 1.0–
1.5  mg/kg produces rapid hypnosis (<1  min), 
lasting 5–10  min; dose is reduced to 0.5–
1.0 mg/kg if administered with any other agent, 

Table 31.4 Clinical examination and preoperative tests in emergency cases

System Features of interest Preoperative test
General Nutritional state; skin and mucous membranes 

condition (anemia, hydration, perfusion); body 
temperature

Hemoglobin/hematocrit
Type and Screen (blood loss)
Na, K
Glucose

Cardiovascular Blood pressure, peripheral pulse (rate, rhythm, 
volume); jugular vein (volume, pulsation); heart 
sounds; carotid bruits; dependent edema
Implantable defibrillators or pacemakers 
(indication, model, and location of the device)

ECG
Coagulation studies (>patients on 
anticoagulant)
Cardiac ultrasound exam

Respiratory Pulmonary auscultation; cyanosis; dyspnea Chest X-ray; pulmonary ultrasound 
exam (COPD, respiratory infection)

Airway and 
ventilation

Mouth opening; neck size and movement; 
dentition; beard; OSAS

Tracheal intubation screening tests 
(El-Ganzouri Risk Index)

Renal Diuresis, dialysis Creatinine, BUN, calculated GFR
Nervous Peripheral and central dysfunction GCS

COPD Chronic Obstructive Pulmonary Disease, BUN Blood Urea Nitrogen, GRF Glomerular Filtration Rate, GCS 
Glasgow Coma Scale, OSAS Obstructive Sleep Apnea Syndrome
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narcotics or benzodiazepines, as anesthetic 
depth is synergistically increased, and further 
reduced for patients of >70  years. Patients of 
>80  years exhibit less cognitive impairment 
with propofol as compared to other hypnotics. 
GA induction with midazolam is feasible, and 
the dose should be 0.1–0.15 mg/kg, with reduc-
tion to <0.1 mg/kg if synergistic drugs, such as 
opioids, are used.

31.6.2  Opioid Analgesics

Opioids provide the analgesic component of anes-
thesia, especially during TIVA.  The old brain is 
sensitive to opioids, and frail patients are more 
sensitive to their respiratory depressant effects, 
and fentanyl, sufentanil, and alfentanil doses need 
to be decreased by 50% [15] (Table  31.5). 
Remifentanil has a very short context-sensitive 
half-time, is not influenced by hepatic or renal fail-
ure, and is independent of infusion duration. In the 
elderly, because of age-dependent reduction of 
both central compartment volume and clearance, a 
smaller remifentanil dose infusion is required 
(Table 31.5). Morphine is metabolized mainly in 

the liver (>90%); old patients, especially with 
renal insufficiency, have reduced the elimination 
of its metabolites, which explains the enhanced 
analgesia and the risk of adverse events [16].

31.6.3  Dexmedetomidine

Dexmedetomidine (Dex) is a highly selective alfa2 
adrenoceptor agonist that provides anxiolysis, 
sedation, modest analgesia with minimal respira-
tory depression, opioid-sparing properties, and 
decreases anesthetic requirements. In ICU patients, 
Dex has been reported to reduce delirium, effect 
debated during surgical procedures [17].

31.6.4  Neuromuscular Blocking 
Agents

Profound muscle paralysis improves abdominal 
distension and is an important component for 
laparoscopy. Vecuronium and rocuronium, 
undergoing organ-dependent elimination, have 
prolonged duration, and appropriate changes 
must be made in dosing and intervals [18]. 

Table 31.5 Dose adjustments for anesthetic drugs in elderly patients

Drug Adjusted dosage for elderly patients
Midazolam 0.01–0.02 mg/kg premedication dose

0.05–0.15 mg/kg induction dose in premedicated patient
20% reduction in patients >55 years
75% reduction in patients >90 years

Propofol Bolus: 1.0–1.5 mg/kg
Infusion: 70–175 mcg/kg/min

Sevoflurane MAC is reduced by 6.7% per decade of increasing age
MAC 60 years ≅ 1.6%
MAC 70 years ≅ 1.5%
MAC 80 years ≅ 1.4%
MAC 90 years ≅ 1.3%

Desflurane MAC is reduced by 6.7% per decade of increasing age
MAC 60 years ≅ 5.8%
MAC 70 years ≅ 5.5%
MAC 80 years ≅ 5.1%
MAC 90 years ≅ 4.8%

Morphine Intraoperative: 0.05–0.1 mg/kg
Acute postoperative analgesia: 1–2 mg boluses titrated to effect

Fentanyl 0.5–1 mcg/kg for short-term analgesia
Remifentanil Bolus: 0.25–0.5 mcg/kg

Infusion: 0.01–0.06 mcg/kg/min
Dexmedetomidine Infusion: 0.5 mcg/kg/h

MAC Minimum Alveolar Concentration
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Atracurium and cisatracurium, eliminated by 
Hoffman degradation, have prolonged onset time 
but normal clinical duration in the elderly [18]. 
There is no alteration with succinylcholine, 
while mivacurium effect is prolonged, probably 
due to the decreased plasma acetylcholinesterase 
[18]. NMB monitoring is strongly advised, and 
pharmacological reversal must be a standard 
procedure in the elderly, to avoid pulmonary 
complications because of muscle weakness (air-
way obstruction, hypoxemia, atelectasis, pneu-
monia, acute respiratory failure) [19]. Old 
patients require more time to recover from NMB 
following reversal with anticholinesterase 
agents. Even with sugammadex, time to recov-
ery is prolonged, and if immediate reversal is 
required, a greater dose of sugammadex may be 
considered [20].

31.7  Risk of Aspiration and Rapid 
Sequence Induction

Pulmonary aspiration risk (reduced protective 
airway reflexes from muscular/neural degenera-
tive changes) is increased in intestinal obstruc-
tion, and gastric emptying is mandatory before 
anesthesia. To counterbalance this risk, rapid 
sequence induction is used, and tracheal intuba-
tion is performed with 1.0 mg/kg succinylcholine 
or 1.0–1.2 mg/kg rocuronium.

31.8  Intraoperative Fluid 
Management

Fluid strategy should aim to a near-zero balance 
in normovolemic patients at the beginning of sur-
gery, and a slight positive fluid balance may be 
allowed to protect renal function [21].

31.9  Regional Anesthesia 
Techniques

RA includes neuraxial blockade (spinal, epi-
dural) and peripheral nerve blocks. Neuraxial 
blockade has been used in elective laparoscopy 
mainly in fit patients [22] and occasionally in 

high-risk patients [23]; its use in emergency sur-
gical old patients has a different risk–benefit pro-
file. Combined RA techniques and GA in 
laparoscopy are beneficial for postoperative anal-
gesia, reducing systemic analgesic side effects, 
and several peripheral nerve blocks (transversus 
abdominis plane (TAP), subcostal TAP, paraver-
tebral, inguinal block, etc.) have become increas-
ingly popular for postoperative analgesia [24].

31.10  Postoperative Care

Postoperative care should include adequate moni-
toring of vital organ functions: continuous moni-
toring of SpO2 and respiratory rate, HR, and 
rhythm (ECG); intermittent BP measurements 
and urinary output are obligatory, and nausea and 
vomiting, pain, and POD need to be evaluated and 
treated as necessary. After emergency laparotomy, 
intermediary 24  hours care in the postoperative 
care unit (PACU) improves patients’ outcome and 
has been included in several pathway care bun-
dles. Enhanced recovery after surgery (ERAS) 
has become the standard of care for colorectal 
operations, even in emergencies [25].

Our PriME recommendations include the fol-
lowing [4]:

• Optimal postoperative pain control
• Early mobilization and walking
• Early resumption of feeding
• Conservation of the sleep–wake rhythm
• Reducing use of nasogastric tube and bladder 

catheters
• Antithrombotic prophylaxis

31.10.1  Pain Management

Pain increases POD, cardiorespiratory complica-
tions, and failure to mobilize, and needs to be 
assessed with specific scales, in case patients lose 
their ability to communicate (e.g., PAINAD, 
NOPPAIN) [4]. Older adults are at increased risk 
with systemic analgesics, and efficient pain relief 
includes combination of regional analgesic tech-
niques and drugs [24]. Paracetamol is safe and is 
considered first-line drug (<3  g/day in frail 
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patients). NSAIDs should be used at the lowest 
possible dose and for the shortest possible dura-
tion, with concomitant proton pump inhibitors, 
and monitoring for gastric and renal damage. 
Morphine should be administered cautiously, 
particularly in patients with poor renal or respira-
tory function and/or cognitive impairment [4].

Instillation and/or laparoscopic access sites of 
local anesthetics infiltration provide limited pain 
relief. Abdominal wall blocks are the main com-
ponents of multimodal pain strategy, and epidural 
analgesia has lost its status as the gold standard, 
especially in the presence of anticoagulation 
[24]. A relatively new technique is continuous 
TAP blocks via catheters which provides contin-
uous analgesia, improves gastrointestinal motil-
ity, and shortens LOS [26]. Since the catheter can 
be inserted only after surgery, this can prove use-
ful when emergency does not allow preoperative 
regional or neuraxial analgesia.

31.10.2  Postoperative Delirium

A common complication of surgery, POD, is 
often underdiagnosed in elderly. POD presents as 
agitation (hyperactive) or withdrawal (hypoac-
tive) and tends to fluctuate significantly. Its patho-
genesis is not completely understood, is associated 
with poor outcome, and can anticipate the devel-
opment of permanent cognitive disturbances.

Recently, the European Society of 
Anaesthesiology, an Italian intersociety consen-
sus, and PriME have highlighted recommenda-
tions for the prevention, diagnosis, and treatment 
of POD in old patients (Table 31.6) [4, 27, 28].

31.11  Conclusions

Emergency laparoscopic surgery appears to be 
safe for the geriatric population, although the 
frail patient is at higher risk of postoperative mor-
bidity and mortality. The implementation of col-
laborative bundles, specifically designed to 
improve the reliable delivery of evidence-based 
perioperative care, can improve the outcome of 
frail elderly patients. Good communication and 
teamwork, involving anesthesiologist, surgeon, 
and geriatrician, when available, are of para-
mount importance to optimize the perioperative 
care of the elderly patient undergoing emergency 
surgery, and a key part in doing the right things in 
a reliable and timely fashion.

Five Things You Should Know About 
Anesthesia and Emergency Laparoscopy in 
the Elderly Patient
• Pre-optimization: Correct physiological 

derangements (anemia, water and electrolyte 
disturbances, prompt treatment of sepsis, gly-
cemic control)

Table 31.6 Prevention, screening, and treatment of postoperative delirium

POD To do and not to do
Prevention Tailor anesthesia treatment (type, drug, dosage)

Avoid medications that promote POD (e.g., anticholinergic drugs)
Avoid deep anesthesia (monitoring depth of anesthesia, e.g., avoid BIS <55)
Avoid hypothermia
Pain assessment and adequate treatment
Provision of visual and auditory aids soon after awakening from anesthesia
Avoid constipation or urinary retention

Screening CAM (Confusion Assessment Method) or 4AT (4 ‘A’s test) tests
(5 postoperative days starting in RR)

Management Non-pharmacological (reorientation, cognitive exercises, sleep optimization, early 
mobilization, adequate nutrition, and hydration)
Pharmacological: limited treatment options (low-dose haloperidol)

BIS Bispectral Index, POD postoperative delirium, RR recovery room
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• Anesthesia: Individualize and tailor the best 
anesthesia management (type, drug, dosage). 
Avoid deep level of anesthesia (depth of anes-
thesia monitor, e.g., BIS 55–60)

• Pneumoperitoneum: Use the lowest possible 
IAP (<12 mm Hg)

• Delirium: Prevention, recognition (CAM, 
4AT), and treatment of postoperative delirium 
must be an objective of the multidisciplinary 
team

• Pain: Personalized prevention and treatment 
of postoperative pain are mandatory. 
Multimodal strategy (combination of loco-
regional analgesic techniques and drugs 
(short-acting opioids, NSAIDs, paracetamol 
in appropriate dosage and timing))
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PONV and Pain Management

Roberta Monzani

32.1  PONV

The incidence of nausea and vomiting in the 
postoperative period is estimated to be 30% in the 
general surgical population and can rise to 80% 
in high-risk cohorts [1]. Postoperative nausea and 
vomiting (PONV) is also associated with a sig-
nificantly longer stay in the post-anaesthesia care 
unit, unanticipated hospital admission and 
increased health care costs [2, 3]. One of the 
goals of the current guidelines is to understand 
how effective the treatment is in the cases of 
PONV and postdischarge nausea and vomiting 
with or without prophylaxis, that is, emergency 
scenarios [4].

In an evidence-based analysis, the authors 
claim that there are patient-specific risk factors 
for PONV in adults: female sex, a history of 
PONV and/or motion sickness, non-smoking sta-
tus and younger age. Moreover, in a randomized 
trial, Leslie et al. point out that laparoscopic sur-
gery (in particular, bariatric surgery, gynaecolog-
ical surgery and general surgery, such as 
cholecystectomy), duration of anaesthesia with 
volatile anaesthetics and postoperative opioids, 
may be associated with an increased risk of 
PONV [5, 6]. The effect of volatile anaesthetics 

on PONV was shown to be dose-dependent, par-
ticularly 2–6 h after surgery. The use of opioids in 
the postoperative period increases the risk for 
PONV in a dose-dependent fashion, and the 
effect lasts as long as the drugs are taken in the 
postoperative period. The incidence of PONV is 
lower for opioid-free anaesthesia and total intra-
venous anaesthesia. With the choice of multi-
modal pain management, with opioid-free 
regional anaesthesia, perioperative administra-
tion of alpha2 agonist and beta-blockers helps to 
reduce the incidence of PONV [7–9]. The admin-
istration of nitrous oxide analgesia can increase 
the risk of PONV if the duration of exposure is 
more than 1  h [10]. In contrast to planned sur-
gery, in emergency situations, there is less time to 
prepare patients preoperatively; however, it is 
helpful to apply a risk score to reduce the rate of 
PONV at an institutional level and can be impor-
tant to draw up protocols and standardize 
behaviours.

The Apfel-simplified risk score is based on 
four predictors [11], and the Koivuranta score 
includes the four Apfel risk predictors as well as 
length of surgery >60′ [12]. Age is not an inde-
pendent risk factor for PONV, and there is a 
10% decreasing risk for every decade of age in 
adults, starting at age 30. This could be related 
to a decreasing dose of anaesthetic agents 
administered as a result of decreased lean body 
mass, reduction in cardiac output and metabo-
lism and reduction of brain neurons, all lead to 
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an altered pharmacokinetic and pharmacody-
namic response [13].

In an emergency setting, when there is not suf-
ficient time to prepare the elderly and frail patient 
for surgery, another goal is to reduce baseline risk 
for PONV. Select multimodal systemic analgesia 
to minimize the use of perioperative opioids, use 
regional anaesthesia when possible, choose pro-
pofol infusions as the primary anaesthetic, avoid 
volatile anaesthetics and ensure proper preopera-
tive and intraoperative hydration. In addition, 
during laparoscopic surgery, it is necessary to 
administer a neuromuscular blockade and a 
reversal at the end of surgery to avoid postopera-
tive residual curarization, and different meta- 
analyses show that the choice of sugammadex 
instead of neostigmine is supported by evidence 
[14–18].

To apply multimodal prophylaxis, we have 
different classes of drugs: 5-HT3 receptor antago-
nists (ondansetron, dolasetron, granisetron, tropi-
setron, ramosetron, palonosetron), NK1 receptor 
antagonists (aprepitant, casopitant, rolapitant, 
vestipitant), corticosteroids (dexamethasone, 
methylprednisolone), antidopaminergics (amis-
ulpride, droperidol, haloperidol, metoclopramide, 
perphenazine), antihistamines (dimenhydrinate, 
promethazine) and anticholinergics (scopolamine 
transdermal patch) [19–38]. Some drugs have 
significant side effects and do not have an food 
and drug administration (FDA) indication for 
PONV, so it is difficult to define the best timing 
of administration or indication based only on the 
type of surgery (i.e. orthopaedic surgery).

Metoclopramide should not be used in elderly 
and Parkinson’s patients due to significant central 
nervous system (CNS) side effects such as dyski-
nesia, drowsiness and agitation. Scopolamine is 
highly associated with delirium and should be 
avoided in elderly patients. Prophylactic anti-
emetics should be used based on a risk score; 
thus, they are not recommended in elderly patients 
[39]. Gabapentin, when given preoperatively in 
patients undergoing abdominal surgery, reduces 
PONV [40] but was associated with respiratory 
depression in patients undergoing laparoscopic 
surgery [41]. When they are part of a multimodal 

analgesic approach, intraoperative use should be 
reduced, especially in elderly patients [42].

PONV prophylaxis can be obtained even with 
a nonpharmacologic approach: many trials con-
firm that stimulation of the pericardium 6 acu-
puncture point (PC6) significantly reduces the 
risk of nausea and vomiting and the need for res-
cue therapies [43].

The evidence supports the use of two or more 
antiemetics, but there is insufficient evidence to 
allow the clinician to select the most effective 
individual antiemetic, with the exception of 
choosing agents from a different pharmacologic 
class [44]. Nausea and vomiting may be driven by 
a variety of central and peripheral mechanisms, so 
the right combination of choice of drug, dose and 
timing has not yet been identified [45, 46].

In emergency laparoscopic surgery, if the 
patient did not receive PONV prophylaxis, 5-HT3 
receptor antagonists are the first choice for treat-
ing PONV: ondansetron 4  mg per os or iv and 
ramosetron 0.3  mg iv [47]. A combination of 
multiple antiemetics may be more effective in 
treating established PONV [48].

Unfortunately, adherence to PONV prophy-
laxis guidelines is still poor, with less than half of 
medium- to high-risk patients receiving the 
appropriate prophylaxis [49].

32.2  Pain Management

Frequently, the problem of PONV is related to 
pain management; elderly patients may be receiv-
ing chronic treatment with opioids (e.g. for 
arthrosis), and the intra-postoperative adminis-
tration of more opioids can worsen the situation. 
Perioperative pain management should be tai-
lored to the needs of the individual patient, taking 
into account the patient’s age, medical and physi-
cal condition, level of fear/anxiety, whether the 
surgery is elective or emergency, and the type of 
surgical procedure. Inadequate treatment of post-
operative acute pain leads to increased sympa-
thetic activity, which brings tachycardia and 
hypertension; in elderly patients with coronary 
artery disease, the risk of myocardial infarction is 
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increased. Regional blood flow can be depressed 
and may increase the risk of postoperative infec-
tion; moreover, fear and anxiety due to inade-
quate pain control can impair sleep and 
rehabilitation in the immediate postoperative 
period. Generally, patients with pain have shal-
low breathing that in the postoperative period can 
lead to hypoxemia, atelectasis and pneumonia 
[50]. Moreover, postoperative pain increases the 
risk of postoperative delirium, and only high lev-
els of rest pain are associated with postoperative 
delirium. About opioids, there is insufficient evi-
dence to assert which do not cause this symptom, 
except meperidine, which has an influence on 
brain cholinergic activity [51]. However, inade-
quate postsurgical acute pain management could 
facilitate the development of a chronic pain syn-
drome that can, especially in the elderly popula-
tion, affect the quality of life [52]. Regional 
anaesthesia, including neuraxial techniques (spi-
nal and epidural anaesthesia) and peripheral 
nerve blocks, can prevent chronic pain and is the 
best choice for pain control during and/or after 
surgery, improving pain relief and functional out-
comes, and reducing the hospital stay for selected 
patients. Epidural analgesia can be employed 
postoperatively to obtain better pain control from 
large abdominal and thoracic incisions; the 
advantages over systemic narcotics include less 
sedation and improved respiratory mechanics. 
Absolute contraindications to neuraxial anaes-
thesia/analgesia, even more so in emergency 
cases, are anticoagulation and antiplatelet medi-
cation; other situations include sepsis, bacterae-
mia and hypovolemia.

In the CNS of elderly patients, dementia, mem-
ory loss and degenerative diseases are present at 
higher frequencies. Alterations in neurotransmitter 
levels and neuronal circuits cause pharmacody-
namic changes that can result in increased sensi-
tivity to some classes of drugs, for example 
midazolam and some opioids [53]. Therefore, 
modifications in pain perception result from age-
related changes in the peripheral nervous system 
(PNS). Generally, elderly patients have increased 
pain thresholds, which contribute to delayed pre-
sentation in the emergency room (ER) in cases of 
painful conditions (i.e. peritonitis).

With regard to laparoscopic surgery, the signifi-
cant advantages in elderly patients are more rapid 
recovery, less pain in the postoperative period and 
reduced fluid requirements [54]. For opioids, age-
related increased sensitivity seems more tied to 
changes in the pharmacodynamics and sensitivity 
of the receptors as opposed to an alteration in the 
distribution or clearance of the medications [55]. 
In general, all initial opioid doses should be 
reduced in older patients [56], but in the case of 
morphine, the initial postoperative requirement is 
the same as in a younger patient, changing the 
maintenance doses that should be reduced [57]. 
However, patients who requested parenteral mor-
phine for pain had four times the risk of myocar-
dial ischaemia and tachyarrhythmias than those 
whose pain was well controlled with epidural 
analgesia [58]. Thoracic epidural analgesia signifi-
cantly reduced the incidence of myocardial injury 
and ameliorated pain compared with parenteral 
analgesia after major abdominal surgery [59].

When a multimodal opioid-sparing pain 
approach is chosen, acetaminophen is frequently 
overlooked intra- and postoperatively but should 
be used with caution in older patients with liver 
dysfunction and matched with low doses of non 
steroidal anti inflammatory drugs (NSAID) [60], 
as this drug category has ceiling dose effects above 
which no further analgesia is obtained. In general, 
elderly patients are most appropriately treated 
with agents with short half- lives (ibuprofen); for 
patients with a history of dyspepsia, ulcer disease 
or bleeding diatheses, acetyl salicylic acid (ASA) 
and choline magnesium trisalicylate should be 
used if a traditional NSAID is indicated [61]. 
Many physicians in the ER are reluctant to pre-
scribe any analgesia when a patient arrives with 
acute abdominal pain, due to the risk of impair-
ment of diagnostic accuracy, but it is possible to 
affirm that opioids can also be used safely [62].

The attention to certain measures in laparo-
scopic surgical techniques can reduce postopera-
tive pain and improve its management. Low 
pressure, saline lavage followed by suction, aspi-
ration of pneumoperitoneum gas, mini-port tech-
nique and port site local anaesthetic infiltration 
preferably with long-acting agents and prior to 
incision are recommended [63, 64].
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Good practice for acute perioperative pain 
management is a multimodal therapy to mini-
mize the need for opioids, and it is suitable to 
select regional anaesthesia and administer 
NSAIDs and to choose acetaminophen before the 
induction of general anaesthesia when possible. 
In the case of locoregional analgesia, transversus 
abdominis plane blocks or other interfascial 
plane blocks are indicated, and local anaesthetic 
wound infiltration and postoperative patient- 
controlled analgesia using iv opioids are sug-
gested [65, 66]. It is known that patients receiving 
emergency surgery have significantly higher pain 
severity than those hospitalized in the scheduled 
mode. These patients have a high likelihood of 
developing postoperative wound complications, 
such as superficial or deep wound infections that 
affect pain severity and can require wound drains 
[39, 67]. For frail elderly patients and those with 
cognitive impairment undergoing major complex 
abdominal surgery, epidural anaesthesia/analge-
sia is probably the best choice for pain manage-
ment for good reporting of efficacy/side effects 
[68]. Importantly, one of the causes of acute con-
fusion in surgical patients is stress resulting from 
pain, and improved pain management can pre-
vent postoperative delirium [39, 69].

Elderly patients should receive tailored pain 
therapy, and a multimodal analgesic plan should 
be developed. Potentially inappropriate medica-
tions such as barbiturates, benzodiazepines, non-
benzodiazepine hypnotics, pentazocine and 
meperidine should be avoided. Opioid-sparing 
techniques should be used [70].
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33.1  Introduction

A growing number of older patients are undergo-
ing emergency surgery worldwide. This is the 
consequence of three main factors: first, the 
demographic transition, with people older than 
75 years now representing the largest cohort in 
the so-called developed countries; second, the 
increasing prevalence in the oldest population of 
degenerative, infective, and neoplastic conditions 
for which surgery might represent the first-choice 
treatment; third, continuous advance in anesthe-
siological and surgical approach, including mini-
mally invasive techniques, that are associated 
with less perioperative burden and stress. In addi-
tion, because of patients’ and relatives’ change in 
attitude and expectations, older patients increas-
ingly seek surgical interventions [1].

Current literature suggests that, although more 
prone to peri- and postoperative complications or 
long-term adverse outcomes, older patients may 
equally benefit from surgical intervention for both 
symptom relief (palliative surgery) and increasing 
survival compared to younger people. 
Furthermore, it has been demonstrated that it is 
not chronological age per sè which confers a poor 
prognostic profile but the impact of age- related 
pathophysiological changes which combined 

with the burden of multimorbidity on overall 
health status and patient’s functional status [2, 3]. 
From this point of view, including comprehensive 
geriatric assessment into the perioperative process 
might facilitate the overall decision-making pro-
cess improving prognostic stratification, periop-
erative care, and patient’s outcomes [4].

33.2  Geriatric Patients: Clinical 
Characteristics

At the beginning of the twenty-first century, the 
surgical risk was mostly determined by age and 
medical comorbidities [5]. This approach, how-
ever, was limited by either the insensitivity of 
chronological age alone or the inability to evalu-
ate sub-clinical physiologic impairments and vul-
nerability to stress, which renders distinction 
between high- and higher-risk patients very chal-
lenging in older people [6]. The aging process is 
indeed characterized by a multisystem physio-
logic decline with reduction of functional reserve 
and increased vulnerability to stress. From this 
point of view, the geriatric patient candidate to 
surgery is characterized by three main features 
(Figs. 33.1 and 33.2):

 1. The acute conditions requiring surgery
 2. Reduction in functional reserve and increased 

vulnerability
 3. Multimorbidity and polypharmacotherapy.
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Older patients with these characteristics, often 
defined as frail, are at high risk of worsening 
mobility or disability, accidental falls, morbidity, 
hospitalization, and mortality [7]; furthermore, 
surgical procedures have been consistently asso-
ciated with unfavorable postoperative outcomes 
in different surgical specialties and settings [5]. 
These postoperative complications, however, are 

predominantly medical or “geriatrics” as opposed 
to surgical: for example, in colorectal surgery it 
has been reported no increase in risk of anasto-
motic leak with advancing age but higher rates of 
respiratory failure, congestive heart failure, acute 
kidney injury, and postoperative delirium.

Furthermore, observational studies demon-
strated that common chronic conditions of older 
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people, including congestive heart failure, renal 
failure, depression, and Parkinson’s disease, are 
associated with perioperative adverse events, 
independent of age. These adverse events are 
more likely when predisposing factors, including 
but not limited to functional impairment, multi-
morbidity, and geriatric syndromes, are not rec-
ognized and treated before surgery and in the 
perioperative period [8].

33.3  Establishing Goals of Care 
and Surgery

Usual assessment of adults and resilient patients 
undergoing surgery is centered on identification 
of the key surgical problem and the most appro-
priate technical approach. Patient’s involvement 
is usually limited to discussing procedure-related 
technical issues and evaluating morbidity and 
mortality statistics associated with the underlying 
disease and surgical approach. The ultimate goal 
of surgery is to make complete recovery and 
extension of the lifespan for these patients.

Establishing patient-centered treatment goals in 
older patients’ candidate to surgery is much more 
challenging as should extend to the concept of 
quality of life and healthspan, defined as the time 
during which an individual retains health and well-
being [9]. In older people, health and well-being 
are not synonyms of the absence of disease but are 
conceptualized as the capability of living indepen-
dently regardless of the coexistence of one or more 
chronic conditions [10]. Healthspan and lifespan 
are therefore contrasting concepts, as increase in 
lifespan is often associated with relative reduction 
in healthspan time; indeed, major operations can 
easily prolong lifespan but at the same time can 
dramatically decrease the quality of life and health-
span [11]. From this point of view, patients, rela-
tives, and surgeons must make a tradeoff between 
these two clinical endpoints. Therefore, besides a 
careful evaluation of patient health and functional 
status through an accurate geriatric risk assess-
ment, a key domain of the initial preoperative 
assessment is a net identification of patient’s over-
all healthcare goals. This task is often challenging 
in very old patients and even more difficult in 
emergency situations and among patients with cog-

nitive impairment. The surgeon and the anesthesi-
ologist must advise patients and caregivers of the 
potential impact of the available procedures (i.e., 
laparoscopic or laparotomic) on symptoms, func-
tional status, burden of care, and eventually sur-
vival. This approach should allow the healthcare 
professionals aligning surgical and patients’ goals. 
The first step of this process is a careful assessment 
of patient’s risk profile to better foresee potential 
risk and benefit of different surgical approaches.

Before surgery, patients and surgeons should 
discuss clearly what they hope to achieve with 
the intervention, and what secondary strategy 
should be adopted if these objectives are not 
achieved or complications occur. All members of 
the multidisciplinary team should take into con-
sideration advance directives, such as “do not 
resuscitate” orders. The patient’s autonomy must 
always be respected, to avoid a paternalistic 
approach, and it should not be assumed that the 
patient will accept all postoperative treatments 
should complications occur [12].

33.4  Preoperative Assessment: 
Risk Stratification

Usually, preoperative assessment evaluates global 
patient’s health status to assess surgical and anes-
thesiological risk, increase functional reserves, 
manage vulnerability, and anticipate, minimize, or 
even prevent possible complications [3]. Although 
in an emergency situation increasing functional 
reserves is obviously unfeasible, identification of 
older individuals who are frail or at risk of poor 
health outcomes, followed by appropriate subse-
quent evaluation and intervention, must be consid-
ered a fundamental step of perioperative geriatric 
medicine and quality of care for older patients’ 
candidate to surgery. In the geriatric population, 
clinical decision- making, including diagnosis, 
treatment, and outcomes selection, may be particu-
larly challenging. Indeed, older patients are often 
frail and complex because of the interplay of the 
multisystemic effects of the aging process with 
multimorbidity and polytherapy and because of the 
important contribution of psychological, social, 
economic, and environmental factors as key deter-
minants of older people’s health status [7].

33 The Geriatrician Point of View
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Comprehensive geriatric assessment (CGA) 
is a multimodal, multidisciplinary process 
aimed at identifying care needs, planning care, 
and improving clinical and functional out-
comes for older people. This process includes 
both clinical data and functional measures of 
physical, cognitive, psychological, nutritional, 
and behavioral status, and evaluation of family 
and social network availability. The overall 
aims of CGA are to improve diagnostic accu-
racy, optimize medical treatment, improve 
medical outcomes, minimize unnecessary ser-
vice use, and arrange long-term management 
[13].

Frailty and CGA evaluation are extremely 
useful in surgical risk evaluation of older 
patients and in making decisions about elective 
surgery [4]. Although this multidisciplinary 
assessment is time-consuming and might be 
more troublesome in urgent situation, including 
emergency department and acute complications 
of already hospitalized patients, there are sev-
eral popular frailty and risk stratification tools 
(i.e., Clinical Frailty Scale, Identification of 
Senior At Risk, Silver Code) that are simple and 
quick and are suitable for use in the emergency 
setting. Regarding CGA, many different models 
of care and multiple instruments have been 
developed and validated over the last 40 years, 
but the majority of CGA tools include similar 
measurable dimensions, usually grouped into 
four main domains:

• Physical health
• Functional status
• Psychological health
• Socioenvironmental status [14].

Many simple and quick scales have been 
developed and validated to assess these key 
domains (Table 33.1). These instruments can be 
used also in emergency setting to achieve a com-
plete and more relevant picture of patients’ needs 
and refining the diagnosis of medical conditions, 
development of personalized treatment and fol-
low- up [15] (Table 33.2).

33.5  Postoperative Care 
and Prevention of Geriatric 
Complications

The benefits of multidisciplinary team management 
for geriatric patients have been shown in multiple 
specialties, including surgery, where it has been 
associated with lower morbidity, short- term mortal-
ity, and hospital readmission rates [7]. The main 

Table 33.2 Main strategies of postoperative care in older 
surgical patients

Interventions Objectives
•  Optimal 

postoperative pain 
control

•  Reduce delirium risk; 
favor mobilization

•  Early mobilization 
and walking

•  Reduce disability, reduce 
risk of cardiovascular 
and respiratory 
complications, reduce 
pressure ulcer risk

•  Early resumption of 
feeding

• Reduce malnutrition risk

•  Conservation of the 
sleep–wake rhythm

• Reduce delirium risk

•  Planning 
personalized 
discharge plan

•  Reduce the length of 
hospital care and favor 
continuity of care

Table 33.1 Brief geriatric assessment in the emergency 
preoperative setting

Domain Aim Tools
Physical health Identify and 

optimize 
recognized and 
unrecognized 
diseases

Medical 
history; 
medication 
review

Functional status Establish 
functional 
capability

Functional 
status 
(BADL 
IADL)

Psychological 
health

Establish 
cognitive 
function

SPMSQ; 
4AT

Socioenvironmental 
status

Assess social 
network

Relatives 
and/or 
caregiver 
interview

BADL Basic Activities of Daily Living, IADL Instrumental 
Activities of Daily Living, SPMSQ Short Portable Mental 
Stated Questionnaire, 4AT Rapid clinical test for delirium
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goals of postoperative care in older surgical patients 
are the prevention of geriatric complications, 
including but not limited to functional decline, 
delirium, malnutrition, and the definition of a per-
sonalized hospital discharge plan (Table 33.3).

Enhanced Recovery After Surgery (ERAS) 
protocols have been associated with lower length 
of hospital stay and faster recovery. These proto-
cols, which aim at reducing postoperative morbid-
ity, cover the whole perioperative period [16] and 
decrease post-surgery complications, length of 
hospital stay, and healthcare costs. In a systematic 
review of 24 studies, the ERAS items that most 
strongly predicted shorter hospitalization and 
lower morbidity were the absence of a nasogastric 
tube; early mobilization, oral nutrition, and 
removal of the urinary catheter; and use of nonopi-
oid analgesia [17]. More importantly, reduction in 
surgical stress through ERAS appears to be par-
ticularly effective in reducing complications and 
supporting recovery in older and frail patients.

33.5.1  Function and Mobility 
Preservation

In older people, hospitalization is associated with 
functional decline and new disability [18] and 
among surgical patients, up to 50% of them do 
not regain baseline functional status [19]. 
Prolonged bed rest with limited ambulation has 
been associated with increased risk of incident 
mobility disability. Early mobilization and walk-
ing, as recommended by ERAS protocols, are 
essential interventions to prevent several compli-
cations including loss of muscle mass and 
strength (acute sarcopenia), disability, bed rest 

syndrome, and pressure ulcers. Selected patients 
with more severe physical impairment might 
benefit from early physiotherapy interventions to 
reinforce muscle function and regain mobility.

33.5.2  Delirium

Delirium is an acute fluctuating alteration of 
mental state, reduced awareness, and disturbance 
of attention, which may be triggered by acute 
medical illness, surgery, trauma, or drugs [20]; 
multiple factors often coexist in an individual 
older patient. Postoperative delirium affects 
20–80% of geriatric surgical patients; preexisting 
cognitive impairment is the major risk factor, but 
delirium can develop also in patients with normal 
cognitive function [21]. Delirium is indepen-
dently linked with poor postoperative outcomes, 
including medical complications, falls, prolonged 
hospitalization, permanent cognitive  dysfunction, 
need for institutionalization, and death, and can 
cause significant patient and caregiver distress.

Perioperative delirium assessment should be per-
formed, and after surgery should be repeated over 
3–5 days. Validated screening tools, such as the 4AT 
and the confusion assessment method (CAM), facil-
itate recognition of delirium and should be used in 
both the pre- and postoperative periods [22]. The 
4AT that can be used in various care settings without 
specific training allows the assessment of patients 
who are unable to complete more demanding cogni-
tive tests because of drowsiness or agitation [23].

All patients with delirium should receive an 
individualized treatment plan, including identifi-
cation of underlying acute diseases and other 
clinical conditions that may trigger delirium. 
Medication reconciliation, early mobilization, 
promotion of physiologic sleep–wake rhythm, 
maintenance of adequate nutrition and hydration, 
and the provision of visual and auditory aids are 
effective interventions to prevent delirium and to 
facilitate its resolution when present. It is also 
important to recognize the potential role of fam-
ily and caregivers in supporting the patient. 
Flexibility of hospital visiting schedules should 
be encouraged. These complex interventions 
require a multidisciplinary, coordinated approach, 

Table 33.3 Common perioperative and postoperative 
complication in geriatric patients

• Postoperative delirium (POD)
   – Cognitive decline
• Malnutrition
   – Anorexia
   – Acute sarcopenia
• Mobility disability
• Pressure ulcers
• Respiratory failure
• Congestive heart failure
• Urinary tract infection

33 The Geriatrician Point of View
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coordinated where possible by the geriatrician. 
Avoiding episodes of deep anesthesia during sur-
gery lasting more than 1  h can significantly 
reduce the risk of postoperative delirium [24].

33.5.3  Malnutrition

Several studies have highlighted the association 
between malnutrition and adverse outcomes in 
older patients, and systematic reviews have 
reported that early feeding in selected patients is 
not harmful [25]. Thus, also in emergency situa-
tions, nutritional support should be instituted 
early after surgery, to improve wound healing 
and recovery. Enteral nutrition is associated with 
better outcomes as compared to parental nutri-
tion. Postoperative nausea and vomiting reduce 
oral caloric intake and increase the risk of malnu-
trition; risk factors for postoperative nausea and 
vomiting should be assessed in all older surgical 
patients. Patients at moderate or high risks should 
receive appropriate prophylactic interventions.

Oral feeding ability and aspiration risk should 
be assessed daily in older patients along with a 
formal swallowing assessment; this intervention 
is of pivotal importance in patients with dyspha-
gia, cognitive impairment, Parkinson’s disease, 
and abnormal conscious level. During oral feed-
ing, the head of the bed should always be ele-
vated, and the patient should be sitting upright 
while eating and for 1 h after each meal, to pre-
vent aspiration and ab-ingestis or aspiration 
pneumonia [26]. Voluntary oral intake in the 
postoperative phase is often inadequate in older 
frail patients, and hence, rapid deterioration of 
nutritional status and impaired recovery are com-
mon; therefore, oral nutritional supplements 
postoperatively should be offered. Nutritional 
support should be part of an individually tailored, 
multimodal, and multidisciplinary intervention to 
ensure adequate dietary intake, improve clinical 
outcomes, and maintain quality of life [27].

33.5.4  Postoperative Pain

Persistent postoperative pain is a powerful risk 
factor for postoperative morbidity, including 

delirium, cardiorespiratory complications, and 
failure to mobilize. Pain, however, is often poorly 
assessed and treated in older patients, particularly 
in those with cognitive impairment and multimor-
bidity. Pain should be assessed daily and should 
be evaluated using the numerical rating scale, 
visual analogic scale, or verbal rating scale in 
patients with mild-to-moderate cognitive impair-
ment. Analgesic plans for older adults should be 
multimodal to avoid adverse effects of opioid 
analgesics and anxiolytics. Non- pharmacological 
methods (e.g., positioning, acupuncture, music 
therapy, massage) are important adjunctive anal-
gesic modalities. Paracetamol is safe and should 
be considered first-line pain therapy, with only 
minor concerns about dosage (up to 3  g/day in 
older patients). If paracetamol is ineffective, non-
steroidal anti-inflammatory drugs should be used 
at the lowest possible dose and for the shortest 
possible duration, with concomitant proton pump 
inhibitor therapy and monitoring for gastric and 
renal damage. Older patients are more sensitive to 
adverse effects of opioids and nonsteroidal anti-
inflammatory drugs, and more prone to postoper-
ative morbidity. The combination of opioid-free 
general anesthesia with neuraxial or regional local 
anesthesia, according to ERAS principles, is indi-
cated in this situation. Morphine is an effective 
analgesic for moderate or severe pain but should 
be administered cautiously, particularly in patients 
with poor renal or respiratory function, cognitive 
impairment, or both [28].

33.5.5  Postoperative Pulmonary 
Complications

Postoperative pulmonary complications, includ-
ing atelectasis and pneumonia, are common and 
increase postoperative length of hospital stay, 
disability, mortality, and healthcare costs. 
Periodic evaluation of oxygen saturation, respira-
tory rate, and arterial blood gases should be per-
formed regularly in older patients, regardless of 
the type of intervention undergone. Onset of 
fever, dyspnea, or peripheral oxygen desaturation 
should be always triggering a careful pulmonary 
evaluation including chest X-rays. Several post-
operative strategies can be used to prevent post-
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operative pulmonary complications including 
early mobilization, adequate bed posture, screen-
ing for signs and symptoms of dysphagia incen-
tive spirometry, chest physical therapy, and deep 
breathing exercises [29].

33.5.6  Postoperative Cardiovascular 
Complications

Congestive heart failure, parossistic atrial fibrilla-
tion, and deep venous thrombosis are the most 
common cardiovascular complications. Acute 
myocardial infarction is not common after surgery; 
nevertheless, it is a strong risk factor for periopera-
tive mortality in older patients [30]. Periodic evalu-
ation of oxygen saturation, respiratory rate, and 
cardiac rate should be performed regularly in older 
patients; electroencephalography should be per-
formed in case of any new arrhythmia. In patients 
at risk of congestive heart failure, liquid balance 
must be carefully evaluated daily. 
Thromboprophylaxis to prevent deep venous 
thrombosis is usually based on low-molecular- 
weight heparins. Graduated compression stockings 
or intermittent pneumatic compression is a valu-
able alternative in selected situations for patients in 
which antithrombotic therapy is contraindicated.

33.5.7  Urinary Tract Infection

Geriatric patients are at high risk for urinary tract 
infection, particularly if immobilized and with 
urinary catheter. Guidelines for the prevention 
and management of urinary tract infection rec-
ommend limited use of urinary catheters, aseptic 
insertion of catheters, and maintenance of a 
closed drainage system. Clinical evidence sug-
gests that early removal of urinary catheters, 
whenever possible, is related to a lower risk of 
urinary infection, lower incidence of delirium, 
and faster hospital discharge [31].

33.5.8  Pressure Ulcers

Hospitalized older patients, particularly frail 
patients with limited mobility and/or cognitive 

impairment [32], are at high risk of pressure 
ulcers. Healthcare teams should, therefore, assess 
the risk of pressure ulcers in all older postopera-
tive patients and should implement multimodal 
interventions to prevent and treat pressure ulcers, 
according to local guidelines.

33.6  Hospital Discharge 
and Continuity of Care

Older frail patients often need prolonged hospi-
talization, sometimes in non-surgical wards, or a 
period of care in intermediate care facilities, 
before returning home. For some patients, wors-
ening health and functional status resulting from 
negative effects of the disease and surgery makes 
it impossible to return home. Discharge to a resi-
dential care facility, and inability to maintain 
independence after surgery, may be significant 
and unacceptable outcomes for many older 
patients. Anticipating which adults will require 
discharge to an additional care facility, rather 
than to their home, following a major operation 
is important for preoperative counseling of 
expected outcomes, and preoperative care plan-
ning for both the patient and their family. 
Therefore, throughout the perioperative period, 
attention should be paid as to how the patient can 
be discharged into the better healthcare setting to 
guarantee continuity of care and adequate sup-
port. Indeed, the lack of an appropriate and tai-
lored discharge plan and transition program 
increases the risk of early readmission and may 
negatively affect functional status and quality of 
life of both patients and caregivers [33]. To 
reduce the risk of negative outcomes, it is essen-
tial to establish an organizational framework that 
incorporates appropriate assessment of the 
patient’s clinical, social, and care status; recog-
nition of the expectations of the patient and their 
relatives; formalization of institutional roles or 
teams dedicated to the planning and coordina-
tion of discharge; good knowledge of transi-
tional management programs; and strong 
communication between the hospital, home care, 
and community setting.

The available evidence shows that CGA of 
frail elderly patients in community settings can 

33 The Geriatrician Point of View



314

reduce the risk of readmission in those recently 
discharged. Key elements of post-hospital dis-
charge CGA include targeting criteria to identify 
vulnerable patients, a program of multidimen-
sional assessment, and home follow-up.

There is evidence that some fragile patients 
may develop a transient period of health vulner-
ability following hospitalization for acute illness, 
known as the post-hospital syndrome. This syn-
drome is characterized by the risk of early re- 
hospitalization due to physiologic stressors 
resulting from the initial admission, including 
disruption in sleep–wake cycles, inadequate pain 
control, deconditioning, and changes in nutri-
tional status. Patients hospitalized within 90 days 
of elective surgery are at increased risk of postop-
erative adverse event characteristics of post- 
hospital syndrome [28].

33.7  Conclusions

Emergency surgery, regardless of technical 
approach, is always a stressful event for older 
patients; frail patients are therefore at the highest 
risk of several perioperative complications, 
including delirium, functional decline, loss of 
independence, and mortality. Where feasible, 
laparoscopic surgery should be considered the 
standard treatment for many conditions that com-
monly affect older patients. Benefits of laparos-
copy include less severe neuroendocrine/
metabolic response to stress, avoiding general 
anesthesia, less blood loss, decreased postopera-
tive pain, shorter hospitalizations, and therefore a 
quicker return to full mobility and normal activ-
ity. However, laparoscopy may be technically 
challenging and might also impose specific phys-
iologic demands on older patients; therefore, any 
choice regarding decision to operate and regard-
ing the most appropriate technical approach 
should be based on a preliminary multidimen-
sional and multidisciplinary geriatric assessment, 
including, when feasible, evaluation of patients’ 
preferences and goals.

The Five Things You Should Know About the 
Geriatrician Point of View About Emergency 
Abdominal Surgery in the Elderly and Frail 
Patient
• Ensure multidisciplinary team approach
• Identify patients at high risk by comprehen-

sive geriatric assessment
• Assess patient’s and caregiver’s preference
• Preserve mobility and walking ability
• Establish a discharge planning early in the 

perioperative phase
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34.1  Introduction

The importance of patient perioperative nutri-
tional status could be summed up in a single 
statement; malnutrition is a strong predictor of 
postoperative outcomes including morbidity, 
mortality, and length of hospital stay (LOS), but 
it represents one of the only modifiable risk fac-
tors before surgery.

It is estimated that up to two-thirds of patients 
undergoing surgery are at nutritional risk [1]. A 
study including 26 hospitals across the European 
Union using the nutritional risk screening tool 
2002 (NRS-2002) found that one-third of patients 
were at “high risk” of malnutrition. Compared to 
patients “not-at-risk”, these patients developed 
greater morbidity (31% vs. 11%) and increased 
mortality rates (12% vs. 1%), with a 3-day longer 
LOS (median 9 vs. 6 days) [2]. However, despite 
the large body of evidence accumulated in the 
last two decades regarding the positive impact of 
nutritional interventions on postoperative results, 
healthcare systems still disregard this important 
issue. A recent study revealed significant defi-

ciencies in nutritional screening and intervention 
in US colorectal and oncologic surgical patients 
with only about one in five hospitals currently 
utilizing a formal nutrition screening process, 
and only 20% of these patients receive any nutri-
tional supplements in the preoperative or postop-
erative setting [3].

Recent literature showed that the surgical pop-
ulation in the UK tends to be older than the gen-
eral population, and that the age gap is increasing 
with time. Between 1999 and 2015, the percent-
age of people aged 75 years or more undergoing 
surgery increased from 15 to 23%, and this figure 
is expected to increase further [4]. Advanced age 
is associated with underlying chronic diseases 
(e.g., hypertension, diabetes, heart disease, 
chronic kidney dysfunction) but also a dimin-
ished functional (physiologic) reserve capacity 
that accompanies aging and declines rather 
steadily as age advances. The increased vulnera-
bility to stressors as a result of decreased physi-
ologic reserves, which leads to the dysregulation 
of multiple physiologic systems and a higher risk 
of adverse outcomes, is commonly known as 
frailty [5]. Although there is a lack of consensus 
on the definition of frailty, according to Fried 
et al., a frailty phenotype can be identified if three 
of the following five indicators are present: 
weight loss, self-reported exhaustion, low energy 
expenditure, slow gait speed, weak grip strength 
[6]. Another syndrome frequently affecting 
elderly patients is sarcopenia, described as “the 

N. Pecorelli (*) · G. Guarneri 
Division of Pancreatic Surgery, Pancreas 
Translational and Clinical Research Center, IRCCS 
San Raffaele Scientific Institute, Milan, Italy 

Vita-Salute San Raffaele University, Milan, Italy
e-mail: pecorelli.nicolo@hsr.it 

M. T. Salvioni · A. Vallorani 
Vita-Salute San Raffaele University, Milan, Italy

34

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-79990-8_34&domain=pdf
https://doi.org/10.1007/978-3-030-79990-8_34#DOI
mailto:pecorelli.nicolo@hsr.it


318

loss of skeletal muscle mass and strength as a 
result of ageing.” There are many definitions 
available for sarcopenia, relying on the measure-
ment of both muscle function and muscle mass 
[7]. In recent years, preoperative cross-sectional 
images at the third lumber vertebral level (L3) 
have been increasingly used to analyze body 
composition, and the term “sarcopenia” has been 
used to describe reduced skeletal muscle area, 
without assessment of patient’s functional status. 
In these terms, sarcopenia has been linked to 
adverse outcomes such as increased postopera-
tive morbidity and reduced survival in most 
oncologic surgery contexts [8, 9].

Frailty, comorbidity, sarcopenia, and malnutri-
tion often overlap, as they involve correlated 
domains of patient’s health and identify patients 
with increased vulnerability and reduced reserves. 
These premises are fundamental to understand 
why elderly patients are at increased risk of post-
operative poor outcomes, especially after emer-
gency surgery. In fact, evidence demonstrates 
nearly tenfold higher mortality rates in the elderly 
undergoing major emergency surgery when com-
pared to younger patients [10], mostly due to a 
significantly higher failure-to-rescue rates in the 
elderly [11]. Failure to rescue measures the ability 
of a hospital to respond to a major complication, 
but also the patient’s physiological reserves to tol-
erate and survive a life- threatening complication. 
In a large Michigan statewide database analysis, a 
twofold higher failure-to-rescue rate in elderly 
was found compared to younger patients, high-
lighting a diminished physiological reserve for 
surviving critical illness in these patients [12].

In this chapter, we will discuss preoperative 
nutritional screening and interventions, poten-
tially useful intraoperative strategies and postop-
erative nutritional management with a focus on 
elderly patients undergoing emergency surgery.

34.2  Preoperative Nutritional 
Screening and Assessment

Nutritional screening before major surgery is 
essential to identify undernourished patients or 
those at risk of malnutrition who may benefit 
from a nutritional intervention preoperatively.

Four central criteria have been proposed to 
identify those at high nutritional risk: body mass 
index (BMI) and a detailed nutritional history, 
the presence of pathological weight loss, appetite 
and food intake, and the severity of the underly-
ing disease. Several validated nutritional screen-
ing questionnaires are available, such as the 
Malnutrition Universal Screening Tool (MUST) 
[13], the NRS-2002 [14], the Subjective Global 
Assessment (SGA) [15], and the Mini-Nutritional 
Assessment (MNA) [16]. Expert consensus con-
siders MUST superior in the community, NRS- 
2002 for inpatients and MNA for those in older 
adult care homes [17].

The most recent European Society for Clinical 
Nutrition and Metabolism (ESPEN) guidelines 
[18] suggest that criteria for the diagnosis of severe 
nutritional risk should include the following:

• Weight loss exceeding 10–15% within the 
preceding 6 months;

• BMI less than 18.5 kg/m2, over 75 years, BMI 
less than 20 kg/m2;

• NRS-2002 > 5;
• SGA grade C;
• Preoperative serum albumin concentration 

less than 30 g/L (in the absence of hepatic or 
renal dysfunction).

If one of these criteria is present, nutritional 
therapy should be immediately initiated to pre-
vent adverse surgical outcomes.

Very recently, the American Society for 
Enhanced Recovery (ASER) and Perioperative 
Quality Initiative (PQI) developed and proposed a 
simple and easily applicable tool named periop-
erative nutrition screen (PONS), which is a modi-
fied version of the MUST [19]. PONS evaluates 
the presence of nutrition risk based on four differ-
ent parameters: patient’s body max index (BMI), 
recent body weight changes, decrease in dietary 
intake, and preoperative albumin level. The PONS 
tool suggests a formal nutritional evaluation if the 
patient has any of the following risk factors:

• BMI lower than 18.5 (or lower than 20 if the 
patient is 65 or older).

• Unplanned weight loss exceeding 10% over 
the previous 6 months.
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• Dietary intake was less than 50% in the previ-
ous week.

• Albumin levels are below 3.0 g/dL.

Serum albumin has been consistently reported 
in the literature as a valid predictor of postopera-
tive complications. However, recent studies 
showed controversial results. In fact, albumin 
levels are influenced by a series of factors out-
side of its plain synthesis and degradation. Most 
of all, inflammation induces a shift in protein 
synthesis toward acute-phase proteins that 
increase vascular permeability and extravascular 
leakage.

In the setting of emergency surgery, a thor-
ough nutritional and functional assessment is 
usually not possible, but the screening is essen-
tial to guide intraoperative strategies and postop-
erative nutritional interventions. In the elective 
setting, a formal and extensive nutritional assess-
ment by a trained professional is recommended 
to tailor the dietary approach and nutritional 
therapy upon patients’ characteristics. This 
includes the use of a plate chart or 24-h dietary 
recall; estimation of body composition (subcuta-
neous fat, visceral adiposity and skeletal muscle 
mass via CT scan or dual X-ray absorptiometry, 
or bioelectrical impedance analysis); measure-
ment of hand-grip strength as a test of muscle 
function or performance of the 6-min walking 
test for functional status. For elderly patients, the 
use of the comprehensive geriatric assessment 
(CGA) would be the recommended multidisci-
plinary approach to evaluate their general health 
status. The CGA evaluates comorbidities, cogni-
tion, mental health status, functional status, 
nutrition, social status, and support. Especially 
the functional status and nutrition allow focusing 
on frailty, sarcopenia, cachexia, and malnutrition 
variables that may affect patient outcome. As 
mentioned before, the MNA should be the nutri-
tional assessment tool, as it appears to have a 
significantly higher sensitivity compared to 
other metrics in the elderly [20].

34.3  Preoperative Nutritional 
Interventions

After assessing the nutritional and functional sta-
tus, as discussed in the previous paragraph, atten-
tion needs to be focused on implementing 
strategies and interventions to prepare patients to 
face the surgical stress and favor their recovery 
process. Preoperative conditioning, also known 
as prehabilitation, is defined as the process of 
enhancing physical fitness and well-being via a 
multimodal intervention including exercise train-
ing, diet, and psychological support. Although it 
is clear that, in emergency situations, there is no 
time for prehabilitation as described in elective 
settings, there is plenty of evidence supporting 
preoperative nutritional interventions that will be 
discussed in this section [21].

First, preoperatively it is not only about reach-
ing the adequate caloric intake, but it is necessary 
to meet an adequate protein target, since proteins 
are the most used substrate in surgical stress situ-
ations. For this purpose, the best solution is 
enriching daily diet with high-quality proteins 
(e.g., whey proteins and casein) that demon-
strated to increase anabolism and muscle synthe-
sis. The aim is to reach an intake of at least 
1.2–2.0 g of protein/kg/day that is approximately 
25–35 g of proteins for each meal. However, if 
the goal is not met with the oral diet alone, it 
should be integrated with high-protein oral nutri-
tional supplements (ONS).

Additionally, it is still debated if there is a role 
for preoperative immunonutrition (IMN). IMN is 
an oral supplementation of specific nutrients such 
as arginine, glutamine, nucleotides, and omega-3 
fatty acids. Arginine and glutamine are condi-
tional amino acids, as they represent more than 
70% of the amino acids mobilized during the 
stress response. Their biological functions 
include stimulation of the immune system and 
promotion of wound healing. They also serve as 
nitric oxide precursors whose action is to improve 
microvascular perfusion through vasodilation. 
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Omega-3 fatty acids comprising docosahexae-
noic acid (DHA) and eicosapentaenoic acid 
(EPA) are known to be positive modulators of the 
inflammatory response. Combined IMN formu-
las have a positive influence on the immune and 
inflammatory response as well as encouraging 
protein synthesis, suggesting a synergic effect. A 
recent meta-analysis on preoperative IMN in gas-
trointestinal cancer only has demonstrated a sig-
nificant reduction in postoperative infectious 
complications [22]. However, there is conflicting 
evidence regarding the actual benefit of IMN in a 
modern perioperative care setting such as 
enhanced recovery after surgery (ERAS) pro-
grams. For this reason, ESPEN guidelines sug-
gest that peri- or at least postoperative 
administration of IMN should be given in mal-
nourished patients undergoing major cancer sur-
gery [17]. Although further research is needed to 
determine the benefit and optimal duration of 
IMN, current data suggest that administration 
should be initiated at least 5–7 days before sur-
gery, and a minimum treatment of 14  days in 
patients with severe malnutrition.

When supplementation is not possible via the 
oral route, a preoperative nutritional intervention 
can be administered via enteral route following the 
positioning of a feeding tube for a period of at least 
7  days. The enteral route is always preferable, 
when feasible, due to the many benefits in terms of 
intestinal barrier permeability and preservation of 
the gut immune system and microbiota. If neither 
oral nutrition supplementation via ONS nor enteral 
nutrition is possible, or when protein or calories 
requirement cannot be adequately reached by the 
discussed strategies, meaning at least 50% of the 
recommended intake, parenteral nutrition should 
be administrated for a period of 7–14 days.

In the emergency setting, if a patient is deemed 
malnourished, it is crucial to evaluate the possi-
bility of delaying surgery to allow a preoperative 
nutritional intervention until the patient has 
reached an adequate target. The decision-making 
process should also take into account overall 
patient conditions, the expected extent of the 
anticipated surgical procedure, and the underly-
ing disease, as these represent key risk factors for 
postoperative outcomes. For example, an elderly 

undernourished patient presenting with acute 
cholecystitis planned for emergency cholecystec-
tomy has far less chances of postoperative mor-
bidity compared to the same patient presenting 
with a left colonic obstructive cancer candidate 
for emergency left colectomy. In the latter situa-
tion, an endoscopic palliation with a colonic stent 
should be considered as a bridge to surgery, as it 
may allow patient preoperative optimization and 
potential improvement of surgical outcome. 
Anyhow, each case should be evaluated individu-
ally, and a tailored approach should continue 
intraoperatively and after surgery.

34.4  Intraoperative Strategies

The ability to mobilize nutrients is particularly 
important in response to surgical stress, which 
like injuries or traumas induce a hypercatabolic 
metabolism, depletion of muscle mass, and 
increase in hepatic acute-phase protein synthesis 
[23]. In this context, intraoperative nutritional 
management should pursue two objectives: mini-
mize surgical stress and allow an adequate and 
timely postoperative nutrition. In an emergency 
setting, factors related to the disease, trauma, or 
other causes, which lead the patient to surgery, 
are difficult to modify; therefore, intraoperative 
and postoperative strategies acquire even more 
importance than in elective surgery.

The laparoscopic approach has become the 
treatment of choice for most diseases due to its 
many advantages, such as reduction of surgical 
stress, better postoperative pain control, and 
faster time to functional recovery. Laparoscopic 
surgery was initially withheld from elderly 
patients due to concerns over the unique physio-
logical demands of pneumoperitoneum. However, 
there are more and more clinical evidences show-
ing that also this group benefits from a laparo-
scopic approach [24].

Intraoperative management should anticipate 
the nutritional support needed postoperatively. 
For example, in case of major abdominal surgery 
involving digestive tract, positioning a feeding 
naso-enteric tube or needle catheter jejunostomy 
(NCJ) should always be considered. In proce-
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dures involving upper GI tract, such as esopha-
geal, gastric, or a part of pancreato-biliary 
surgery, enteral nutrition via jejunostomy or 
nasojejunal tube could represent a valid alterna-
tive to parenteral support, which could be partic-
ularly useful if complications are encountered.

The ESPEN guidelines recommend the place-
ment of a nasojejunal tube (NJ) or NCJ in all mal-
nourished patients, candidates to major upper 
gastrointestinal and pancreatic surgery [18]. The 
benefits and feasibility of a feeding tube either 
inserted directly in the jejunum or inserted 
through the nose and placed intraoperatively with 
the tip in the stomach, small bowel, or distally to 
an eventual anastomosis are well demonstrated 
[25–31]. However, the question is which route of 
enteral nutrition should be preferred as both feed-
ing routes carry additional costs and 
complications.

In terms of postoperative complications, an 
observational study in esophageal surgery 
showed a reduced incidence of anastomotic leak-
age in the NCJ group compared to nasojejunal 
tube [32]. For this type of surgery, the catheter- 
associated complications were absolutely similar 
among the two techniques [33]. Conversely, in 
pancreaticoduodenectomy, the rate of catheter- 
related complications and time to tube removal 
have been reported as higher in NCJ patients 
[34]. A randomized trial showed no difference in 
terms of overall postoperative complications 
between the two techniques but also reported a 
lower incidence of mechanical bowel obstruction 
and delayed gastric emptying in nasojejunal 
patients [34].

Some authors consider the routine use of NCJ 
an overtreatment and propose to consider NCJ 
only in high-risk patients [35–37] for postopera-
tive complications, which should be stratified 
using available predictive risk scores. On the 
other hand, nasojejunal and nasoduodenal tubes 
are associated with a significant rate of displace-
ment or early accidental dislodgement [36, 38]. 
Keeping all of these observations in mind, in all 
frail patients with an impaired nutritional status 
who undergo emergency major surgery, an 
enteral feeding route is mandatory.

34.5  Postoperative Nutritional 
Management

The consequence of protein catabolism triggered 
by the surgical stress response is muscle wasting 
which represents an obstacle for functional 
recovery, the most valued clinical objective [39]. 
This catabolic response is proportional to the 
magnitude of the procedure, but traditional peri-
operative care has been characterized by mea-
sures that also tended to amplify catabolism such 
as prolonged fasting, fluid and salt overload, and 
bed rest. Nutritional therapy may provide the 
energy for optimal healing and recovery but in 
the immediate postoperative phase may only 
minimally counteract muscle catabolism, or not 
at all. To restore peripheral protein mass, the 
body needs to deal with the surgical trauma and 
possible infection adequately. Nutritional sup-
port/intake and physical exercise are prerequi-
sites to rebuild peripheral protein mass.

The mode of nutritional delivery in the early 
postoperative period has been a subject of much 
debate, especially in procedures involving the 
formation of bowel anastomosis. However, sev-
eral systematic reviews with meta-analysis have 
concluded that the oral and/or enteral route is the 
preferred mode of nutrition for surgical patients. 
From a clinical point of view, return to oral feed-
ing and recovery of gastrointestinal function 
after surgery represent key outcomes for patient 
recovery and are also considered as common cri-
teria for patient discharge after bowel surgery 
along with resumption of mobilization out of 
bed and adequate pain control [40]. Randomized 
controlled trials (RCTs) demonstrated that early 
oral feeding after elective surgery is safe and 
associated with multiple benefits on postopera-
tive outcomes such as earlier return of bowel 
movements and shorter length of hospital stay 
[41]. A Cochrane review on early enteral nutri-
tion also showed no difference in risk of postop-
erative complications in patients fed within 24 h 
after surgery and those fed later. Importantly, the 
authors found that patients who were fed early 
had a reduction in mortality (relative risk (RR) 
0.41, 95% CI 0.18–0.93) [41]. A recently updated 
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review from the Cochrane  database confirmed a 
consistent reduction in LOS but was inconclu-
sive on other postoperative outcomes and patient 
quality of life [42].

Avoidance of postoperative nasogastric tube 
(NGT) decompression is a pre-requisite for early 
return to oral nutrition. A 2007 Cochrane review 
of RCTs in elective abdominal surgery showed 
that prophylactic NGT led to delayed return of 
bowel function, and increased pulmonary com-
plications compared to no NGT, suggesting that 
routine decompression should be abandoned in 
favor of a selective use policy [43]. Avoidance of 
postoperative nasogastric tube and oral nutrition 
as soon as tolerated are cornerstones of ERAS 
programs. In the context of elective abdominal 
surgery, ERAS pathways represent the best avail-
able care bundle and are associated with a faster 
return of bowel function and reduced medical 
morbidity [44, 45].

Not all patients can rely solely on oral nutri-
tion. According to 2020 ESPEN perioperative 
nutrition guidelines [18], nutritional support 
therapy (i.e., enteral or parenteral) is indicated 
upfront in patients with preoperative malnutri-
tion and those at nutritional risk. Artificial nutri-
tion should also be initiated, if it is anticipated 
that the patient will be unable to eat for more 
than 5  days perioperatively, and in patients 
expected to have low oral intake and who cannot 
maintain above 50% of recommended intake for 
more than 7 days. In these situations, it is rec-
ommended to initiate nutritional support ther-
apy without delay. This approach is supported 
by data from systematic reviews and meta-anal-
yses on several gastrointestinal surgical proce-
dures including emergency surgery, reporting 
no benefit of food avoidance, and sustained 
improved outcomes in patients who received 
oral nutrition and those fed via enteral route [36, 
41, 46].

In the postoperative setting, the patient’s 
objective is to reach daily calorie (25–30 kcal/kg/
day) and protein (1.5–2 g/kg/day) targets by tol-
erating oral intake [17]. A practical approach 
from a recent publication by the ASER suggests 
that patients tolerating 50–100% of nutrition 

goals should receive high-protein ONS to meet 
protein needs at least twice a day. In patients con-
suming <50% via the oral route, enteral nutrition 
via tube feeds (i.e., NGT or naso-enteric tube, or 
feeding jejunostomy) should be given. Parenteral 
nutrition should be utilized if more than 50% of 
protein/calories needs are not met via oral or 
enteral nutrition for more than 7  days, even in 
well-nourished patients [19].

Using the gut to feed the patients is extremely 
important in order to preserve the immune 
response. The bowel provides a physical barrier 
to infection and is home to the largest source of 
immune tissue in the body, producing antibodies 
that prevent bacterial translocation. Importantly, 
gut starvation and critical illness induce changes 
to the immune function of the gastrointestinal 
tract leading to increased mucosal permeability, 
potentially allowing bacterial translocation and 
bacteremia [47]. However, while parenteral nutri-
tion is undoubtedly capable of providing excel-
lent nutrition, there are additional risks to take 
into account with this form of supplementation. 
First, patients require a central venous access cre-
ating the potential for line complications. Next, 
hyperglycemia is frequently encountered and 
close attention to glycemic control is necessary 
[48]. In undernourished patients or those at risk 
for malnutrition, if nutrition goals are not met via 
the enteral route, it is now recommended to start 
parenteral nutrition early, in combination with 
enteral nutrition if possible. Despite concerns for 
infection risks that have limited the use of paren-
teral nutrition in the past, recent RCTs in ICU 
patients clearly demonstrated that parenteral 
administration is no longer associated with an 
increased risk of infection, and suggest that late 
infections are reduced in patients supplemented 
early by parenteral nutrition in addition to enteral 
feeding [49–51].

Elderly patients undergoing emergency sur-
gery represent a peculiar category where ERAS 
interventions and especially postoperative oral 
nutrition can be hampered by several factors. 
First, emergency surgery may involve patients 
with gastrointestinal mechanical obstruction or 
perforation which require longer perioperative 
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NGT decompression and bowel rest. Second, the 
emergency setting is a recognized risk factor for 
prolonged postoperative ileus after bowel resec-
tion [52]. Finally, it should be mentioned that 
both advanced age and emergency surgery are 
associated with increased postoperative morbid-
ity and infections, which significantly delay post-
operative recovery and influence the ability to 
resume oral feeding.

In the only RCT focused on early oral nutri-
tion following emergency surgery, by 
Klappenbach et al. [53], 295 patients were allo-
cated after emergency surgery to early versus 
delayed feeding. Patients were stratified as high 
or low risk depending on whether they presented 
with generalized peritonitis, intestinal obstruc-
tion, gastrointestinal perforation, required bowel 
resection with anastomosis (high risk) or not 
(low risk). All patients assigned to the early oral-
feeding group commenced a soft diet within 24 h 
after surgery. In the low-risk routine care group, 
a liquid diet was started upon passage of flatus 
and diet progressively advanced thereafter. 
High-risk patients were fasted for at least 3 days, 
and a liquid diet was then commenced only if 
patients had already passed flatus. The overall 
morbidity rate was 41% without any significant 
difference among groups. Nevertheless, the 
authors observed a significant difference in post-
prandial vomiting with an increased risk in the 
early-feeding group [13.5% versus 6.1%; odds 
ratio (OR) 2.4; 95% CI 1.05–5.40; P  =  0.03]. 
Conversely, a retrospective propensity score- 
matched study performed in Korea, including 
484 patients who had undergone bowel resection 
and/or anastomosis or primary intestinal repair, 
demonstrated that early enteral nutrition (i.e., 
oral or tube feeding within 3  days postopera-
tively) was associated with the reduction of in- 
hospital mortality rate, pulmonary complication, 
length of hospital stay, and longer 28-day ICU- 
free days when compared with late enteral nutri-
tion [46]. Results from studies in the emergency 
surgery context suggest that early enteral feed-
ing is safe and feasible but it is difficult to draw 
conclusion on the actual clinical benefit that 
these patients derive.

34.6  Post-discharge Follow-Up

In a considerable number of patients after major 
gastrointestinal surgery, oral calorie intake will be 
inadequate for a longer period with a risk for post-
operative malnutrition. In patients who have lost 
significant weight after surgery, a considerable 
period of significant increases in calorie and pro-
tein delivery is required for recovery. Furthermore, 
patients who developed postoperative complica-
tions will continue to lose weight and are at risk for 
serious further deterioration of nutritional status. 
Thus, regular reassessment of nutritional status 
during hospital stay and, if necessary, continuation 
of nutrition therapy after discharge, is advised for 
patients who have received nutrition therapy peri-
operatively and still do not cover appropriately 
their energy requirements via the oral route [18].

Recovering postoperative patients, especially 
elderly individuals, are challenged by decreased 
appetite, persistent nausea, constipation from 
opioid medications, and lack of education about 
how to optimize their diet [54].

To address this, a large body of data demon-
strates that high-protein ONS should be a funda-
mental part of our postoperative discharge care 
plan [55, 56]. In all patients who underwent major 
surgery, it is suggested to continue postoperative 
high-protein ONS for 4–8 weeks minimum and as 
long as 3–6  months postoperatively in more 
severely malnourished patients or those with pro-
longed hospital stays. Follow-up of the nutritional 
status can be easily performed by observation of 
the weight and BMI.  However, the BMI is not 
sensitive for differences in body composition 
without change of BMI.  Bioimpedance analysis 
(BIA) is a feasible non-invasive tool which is also 
convenient for outpatients and may give reliable 
information on body composition parameters.

Five Things You Should Know About 
Perioperative Nutritional Management  
of Elderly Patients
• Malnutrition often overlaps with frailty in the 

elderly patient and  represents one of the few 
modifiable preoperative risk factors for poor 
postoperative outcomes.
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• Screening for nutritional status is simple and 
should be performed in all patients undergo-
ing surgery, utilizing validated questionnaires 
such as the Mini-Nutritional Assessment 
(MNA) or the Nutritional Risk Screening- 2002 
(NRS-2002).

• In the emergency setting, it is crucial to evalu-
ate the chance of delaying surgery in a mal-
nourished patient to allow a preoperative 
nutritional intervention to optimize patient 
status. The decision-making process should 
also take into account overall patient condi-
tions, the expected extent of the anticipated 
surgical procedure, and the underlying 
disease.

• Intraoperatively, the nutritional support 
needed during recovery should be anticipated, 
and tailored strategies including positioning 
of a naso-enteric feeding tube or a needle 
catheter jejunostomy should be carried out.

• Postoperatively, oral or enteral feeding should 
be commenced as early as possible to reach 
calorie and protein targets, which are essential 
to promote anabolism and functional 
recovery.
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35.1  Introduction

Emergency surgery in the elderly patient, despite 
being increasingly recurrent due to the demo-
graphic curve of the world population [1], is 
actively among the most delicate intraoperative 
approaches due to the particular logistical needs 
that frailty imposes throughout the surgical pro-
cess [2]. The advantages of laparoscopic tech-
nique are well established, with better 
postoperative outcomes and pain management 
and significant reduction in the duration of hospi-
talization. Also, the application of laparoscopy 
technique in emergency surgery involves several 
organizational problems. First, surgeons should 
have large experience in laparoscopic techniques. 
While good preparation by the surgeon is 
required, the same basket of experience is also 
required from the operating room nursing team. 
Nurses at the end of university courses are trained 
in the management of surgical patients; however, 
further in-depth studies would be required with 
regard to assistance to patients in an emergency 
regime, having to manage complex technology 
operating situations (Laparoscopy).

Geriatric culture has traditionally been ori-
ented toward the prevention of frailty, minimiz-
ing the clinical consequences of chronic diseases 
and optimizing residual functions in compro-
mised patients. From a clinical point of view, the 
very classification of the fragile patient presents 
the overlap between comorbidities and chronicity 
not so much as a nomenclature but rather as the 
need to make clinical or prognostic decisions in a 
limited period of time. The operating room, also 
thanks to the ageing of the population and the 
increase in the incidence of laparoscopic cases in 
the elderly, represents the full summary of the 
evolution of an increasingly “old” society and the 
need to implement logistical and organizational 
standards that allow the team to deal with this 
type of urgency on a daily basis and with the aim 
of a prognostic favour as positive as possible. All 
this would seem almost in contrast with some 
numbers, if we consider that on one hand 60% of 
routine surgeries are represented by patients over 
65  years old, with a more organized operating 
room and increasingly able to actively deal with 
the laparoscopic emergency: it is the unpredict-
ability of the postoperative phase that puts the 
outcomes back to variables that go beyond the 
problems of persistence caused by multifactorial-
ity and chronicity.S. Casarano (*) · P. Pizzolante · D. Galati 
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35.2  Operative Nursing

Preoperative education is an integral part of the 
assistance provided by nurses, capable through 
therapeutic communication of preparing and 
instructing the person with the aim of obtaining 
their collaboration in the self-care process. 
Considering that the postoperative course is not 
only influenced by the physiological outcomes of 
the disease, biopsychosocial responses given by 
the health-disease continuum are expected as an 
outcome for the improvement of the quality of 
life even in critical clinical conditions given by 
the emergency surgical situation.

The evolution of nursing is related to certain 
levels of education and practice to fill the impor-
tant roles within the multi-professional team in 
the surgical area.

The preoperative evaluation of the fragile 
patient requires multidisciplinary vision skills: 
the preoperative execution of diagnostic investi-
gations, which do not have a predictive role in the 
context of emergency surgery, can negatively 
affect the intervention times. In this case, the fig-
ure of the anaesthetist plays a key role in the pre-
dictive clinical assessment of risk [3], in the 
preparation time of the operating room for any 
surgery and coordinates both pre- and postopera-
tive logistical and support activities. It is always 
at this stage that the operating team becomes 
aware of the surgical needs of the intervention 
itself. Given the indication of the minimally inva-
sive surgical urgency—both diagnostic and ther-
apeutic—the patient’s care in the perioperative 
phase involves the methodological application of 
assistance models with a holistic approach, as 
clearly highlighted by the functional model of 
Marjory Gordon. This methodology lends itself 
perfectly to complex healthcare situations that 
arise daily in emergency medicine.

Emergency medicine for the elderly with 
frailty provides for a careful approach with the 
highest degree of customization, in consideration 
of the complex nursing problems given both by 
the combination of ordinary logistics problems 
and by the extraordinary nature of multifactorial 
variables of the fragile that make urgency laparo-
scopic a “care situation” which, by methodology 

applied, recognizes the personalization of the 
clinical case, the person, different from each 
other, and therefore a specific approach. In the 
emergency–urgency regime, the sign-in phase is 
sometimes compressed due to lack of time. This 
situation can translate into a gap of useful data/
information in the first approach; therefore, a 
strong attention must be paid to the emergency 
situation as part of the criticality. In emergency 
situations, the risk assessment scales are effec-
tive. With a multidisciplinary approach, the mea-
surements taken provide responses to the 
management of perioperative risks in an appro-
priate way.

The aim is to prevent all potential risk condi-
tions such as infections, damage from posture 
and damage from hypothermia useful for reduc-
ing perioperative complications. For this pur-
pose, the “care bundles” provide a few clear rules 
to follow and are to be considered “golden” rules 
which on the basis of the evidence obtain signifi-
cant improvements in health outcomes.

The nursing care of anaesthesia constitutes the 
trait d’union between the initial medical-nursing 
diagnosis and the identification of the conditions 
of risk and vulnerability, an approach aware of 
the situation of unstable equilibrium and of the 
possible outcome, even intraoperative, which is 
why aims to apply or integrate care models 
entirely aimed at the prevention of clinical risk 
and complications, starting with the highest level 
of the operative stress score (OSS).

The fragile patient has a very high sensitivity 
toward normal surgical procedures, even those 
that are normally labelled as “low risk”, so the 
time and space in which the team moves, the 
choices of each individual operator affect sub-
stantially in the postoperative period even in the 
medium-long term. Some practical findings are 
represented by postural injuries that can occur as 
a result of incorrect positioning on the operating 
table. For example, we should know the 
“anatomical- functional limits” of walking, which 
would be evident only through an appropriate 
acquisition of preoperative information provided 
by the caregiver or by the person.

The anaesthetist and the nurse dedicated to 
anaesthesia mark the approach times, prepare, 
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implement and evaluate the care interventions of 
all the perioperative phases. From the knowledge 
and preparation of all the clinical examinations to 
be carried out during the surgery, to the recogni-
tion of Mallampati, the management of the air-
ways and the assessment of the pain scale (just to 
name few of them), the anaesthetist nurse 
becomes the fulcrum of all activities and the trait 
d’union of the other figures that revolve around 
the patient’s life in the peri- and intraoperative 
phase: the time lapse between the call and the 
urgent request for surgery until the patient arrives 
in the room is time gold that the nursing has to 
activate for all the procedures and anaesthetic 
settings necessary for the best possible assis-
tance. From a logistical point of view, the anaes-
thetist nurse must verify that all the equipment 
has been checked and correctly operated before 
its use on the patient, as well as the availability of 
drugs and all technological and instrumental 
devices for the emergency, including status of the 
pulmonary ventilator. The theatre nurse and the 
scrub nurse maintain and implement the emer-
gency/urgency standards that are expressed in the 
preparation of the electromedical devices neces-
sary for the execution of the surgery, the avail-
ability of both laparoscopic and open surgical 
instruments for any conversion, the preparation 
of the operating table, as well as the activation of 
other health professionals, the radiology techni-
cian (TRSM) or the interventional radiologist.

If the patient is conscious, the anaesthetist 
nurse represents the first contact of the elderly 
with the operating reality and is able to quantify 
stress, psycho-motor conditions and difficulties 
in managing the airways, comparing them with 
the real capacity of the patient to recover after 
waking up. The condition of fragility is an indis-
putable priority element for a careful assessment 
and taking charge of the person. The need to 
carefully evaluate the patient’s physical and 
motor conditions, proceeding in order from dys-
pnoea to confusion, from chronic pain and diffi-
culty in walking up to infectious risk become the 
priority and characterizing care interventions. 
Upon arrival in the operating room, the theatre 
nurse coordinates the patient’s transfer activities 

from the hospital bed to the operating table, 
which correctly identifies the patient, the surgical 
site, the possible presence of allergies and factors 
that could counteract anaesthesia.

The signs and symptoms detected during the 
approach phase are fundamental for the manage-
ment of processes given by the perioperative 
times and risks.

It has been demonstrated that a surgical safety 
checklist may reduce morbidity and mortality. 
Haynes BN and colleagues collected data from a 
large prospective database on clinical processes 
and outcomes after non-cardiac surgery. The rate 
of death was 1.5% before the checklist was intro-
duced and decreased to 0.8% afterward 
(PD0.003). Similarly, inpatient complications 
occurred in 11.0% of patients at baseline and in 
7.0% after introduction of the checklist 
(P < 0.001) [4, 5]. The WHO recommendations 
suggest that “Sign in timeout and sign out” are 
the predictive phases of potential risk conditions 
that the patient runs in the intraoperative period. 
Therefore, the preparation of the patient for sur-
gery considers numerous risk factors: clinical, 
communication, technological, organizational 
and managerial [1].

35.3  Intraoperative Phase

In this context, patient monitoring represents, 
together with the correct risk assessment, the 
extra point that also allows to evaluate the (pos-
sible) progressive accumulation of deficits, 
thanks to the multidimensional assessment (the 
comprehensive geriatric assessment (CGA) with 
its Italian acronym VMD—Valutazione 
Multidimenzionale) as a first-choice tool for the 
qualitative and quantitative evaluations of the 
various biological, functional, cognitive and clin-
ical aspects of the elderly subject throughout the 
emergency care path. The control of the state of 
consciousness, the management of cardiovascu-
lar risk [6, 7], the reduction of pain or the preven-
tion of venous thromboembolism are all elements 
of an unstable balance in which the technological 
aid of an increasingly specific monitoring allows 
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to combine the need for a laparoscopic access, 
specific to the high surgical risk that falls within 
the anaesthetic field.

The multifactorial evaluation described in the 
literature by numerous scientific papers provides 
the basis on which to start a clinical reasoning to 
direct to a diagnosis and prognosis of the clinical 
case of surgical interest [5].

Due to the considerable variables involved, it 
is difficult to estimate the effects of the frailty 
condition during the operative phase, and despite 
this, frailty looms large in most of the postopera-
tive courses of subjects at risk. It is, however, cor-
rect to believe that the initial choices made during 
the induction of anaesthesia play a fundamental 
role in limiting the damage common to multi- 
organ dysfunction and pre-existing or decompen-
sated multifactorial pathologies, conditions that 
are considered and measured because they pre-
dict criticalities expected in the postoperative 
period. From this point of view, it is the very 
important concept of emergency–urgency that 
imposes specific models and levels of interven-
tions, aiming at the preset setting of the operating 
room intended for laparoscopic emergencies. The 
condition in which the training and experience 
gained work together, placing the various health 
professionals in the field of laparoscopic emer-
gency on an equal level, with the awareness that 
the indicators of fragility and their correlation 
with the incidence of some complications, espe-
cially non-surgical, determine a fundamental 
contribution to the situation [8–13].

Anaesthesiology nursing acts as an assistant 
specialist and uses multi-parametric detection 
technology of vital signs useful for the early 
detection of conditions of critical instability to 
determine the risk of adverse events related to the 
deterioration of vital signs, such as the early 
warning score [11, 12].

For this reason, the alterations detected 
promptly provide timely corrective interventions 
useful for the result.

In this perspective, speaking of holistic assess-
ment of frailty indices, the functional state of the 
patient and the nursing diagnosis are well com-
bined: social isolation, lack of family relation-
ships and total dependence in daily activities are 

all elements related to nutritional status of the 
patient; without forgetting weight loss or hypoal-
buminemia, for example, or the american society 
of anesthesiologists scale (ASA), age, body mass 
index (BMI), comorbidities such as diabetes mel-
litus, chronic obstructive pulmonary disease 
(COPD), arterial hypertension and kidney failure 
[12]. Still in this perspective, the theatre nurse 
interprets the indicators in the logic of continuity 
of care, for example, a single model for manag-
ing the fragile patient within a multidisciplinary 
and multi-step protocol, in which the different 
care contexts determine a shared evaluation track 
in which multidimensionality takes on concrete 
and truly quantifiable characteristics [9].

The clinical risk management systems, in the 
clinical-assistance pathways, provide for the 
application of single nursing documentation, for 
the frail and elderly person, which documents the 
nursing diagnoses for continuity of care/taking 
charge between the operating room and the hos-
pitalization. As part of the perioperative nursing 
assessments in the anaesthetic induction phase, 
due attention must be paid to the detection, mea-
surement and treatment of pain and the patient’s 
motor ability; all elements must be evaluated for 
the correct positioning of the frail elderly on the 
operating table [8–12].

The need to make our patient assume specific 
positions on the operating table during surgery, 
for example, the extreme Trendelenburg and 
reverse Trendelenburg positions, or a lateral posi-
tion, can compromise the patient’s hemodynamic 
status by influencing the conditions of respiratory 
and cardiovascular homeostasis. It is necessary to 
manage the patient’s head during positioning, to 
ensure the protection of the joint compression 
points (occiput, elbows, wrists, sacrum and heels) 
to avoid and prevent any transient or permanent 
damage. In the elderly, this prevention becomes a 
nursing diagnosis in the preoperative education 
phase through physical examination, inspection 
of every single part of the body to avoid stretch-
ing or nerve compression to which it must be 
added the awareness of high bone fragility and a 
limited range of motion of joint movements. A 
Trendelenburg position involves a strong increase 
in venous return, intracranial and intraocular 
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pressure with possible complications such as 
headache, cerebral oedema and retinal detach-
ment, without forgetting an alteration of the 
 relationship between mechanical ventilation and 
perfusion, with a decrease in functional residual 
capacity (FRC) and increased gastric pressure. 
Conversely, an anti-Trendelenburg position 
involves a decrease in venous return, range and 
blood pressure, while improving lung capacity 
and the quality of respiratory exchanges. Urgently 
implementing all the manoeuvres to ensure the 
spine or the extension of the upper limbs, the 
lower ones and the trunk reach the maximum 
degree of difficulty because the time factor often 
comes into play [2, 4, 9].

35.4  Continuity of Care

The role of the nurse is fundamental both in the 
early recognition of signs and symptoms of any 
complications and in assisting the anaesthesiolo-
gist in the difficult maintenance, in an emergency 
regime, of all the standards necessary to ensure 
patient comfort. It is essential to keep the moni-
toring of the patient’s vital parameters under con-
trol throughout the surgery; in this regard, the 
technology available today is extremely punctual 
and varied. Nursing surveillance includes the 
management of venous access, the assessment of 
the correct functioning of the drainage of the sur-
gical site, infusion therapy, the management of 
abdominal stoma, the assessment of diuresis and 
continuous monitoring. All surveillance and care 
management activities must find the right com-
munication channel in the transfer of the patient 
from the operating room to the ward of origin, or 
to the post-anaesthesia care unit (PACU) or inten-
sive care through adequate communication and 
handover. Specifically, postoperative monitoring 
should include a set of assessments that are also 
the result of a continuum between nursing ser-
vices in the operating room and subsequent clini-
cal steps. In the emergency laparoscopy of the 
elderly and frail patient, all the independent vari-
ables of multi-chronic disease could be taken into 
consideration; therefore, the information relating 
to the surgical postures must be taken into 

account, for a subsequent evaluation of pain and 
any syndrome related to incorrect positioning on 
the operating table.

The postoperative evaluation of the patient 
must be constant and punctual to avoid risky situ-
ations. It is necessary to a constant and repeated 
control of vital signs, the patency of the drain-
ages, inspection of the surgical site to detect the 
presence of any blood loss. The postoperative 
assistance activities include infusion therapy 
checks, painkillers, pain measurement and treat-
ment, evaluation of the hydroelectrolytic balance, 
blood chemistry checks, and evaluation of the 
state of consciousness [6–12].

Acute postoperative pain is assessed on the 
basis of pre-existing pain, plus pain caused by the 
surgical procedure and the presence of drains, 
nasal tubes or complications. Severe pain, espe-
cially if associated with the patient’s agitation, 
leads to lower respiratory compliance and bron-
chial spasm, with atelectasis and hypoxia. Even 
in laparoscopy, which largely involves the abdo-
men, especially in the upper portion, the pain 
makes breathing difficult, and a lower cough 
reflex favours the accumulation of secretions, an 
excellent ground for lung infections.

Untreated postoperative pain increases the 
risk of cardio-circulatory, pulmonary, metabolic, 
gastrointestinal and urinary complications, often 
leading the patient to a state of stress and exces-
sive agitation [8–13].

The need for a multidisciplinary and multi- 
professional approach, with a precise location 
within the in-hospital path, provides the specific 
resources and paths. The fragile patient requires a 
more accurate preoperative evaluation and a con-
stant and more intense postoperative control. 
Perhaps, the most profound problem in the con-
trol phase of healing refers to an associated and 
increased morbidity and mortality during major 
surgery, especially in an emergency, regardless of 
age. The fact that many complications can arise 
even 30 days after surgery clarifies how complex 
it is to draw up a specific care plan for the fragile 
patient, given the wide list of comorbidities with 
which the patient has to live. However, it is 
increasingly unanimous to consider the moments 
following surgery, the awakening and postopera-
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tive stationing phase before discharge, as the 
most important moment for a successful periop-
erative strategy. Good monitoring in the patient’s 
awakening phase helps, in most cases, to achieve 
a good and early recognition of the most common 
postoperative symptoms, as well as the most seri-
ous vital alterations [8].

35.5  Teamwork 
and Multidisciplinary

Laparoscopic surgery in the elderly/frail patient 
revolves around maintaining the state of equilib-
rium of the clinical conditions, made precarious 
by the multifactorial itself at the origin of the fra-
gility. The patient’s ability to tolerate, during the 
surgical phase, between incision and suture, the 
type of urgency that is being faced, the mix of 
analgesic therapy applied: time plays the most 
important role. From this point of view, the pres-
ence of a stable and constantly trained nursing 
team, available to the surgical team, is certainly a 
winning team, because surgery plays many of its 
chances also on the time factor. However, the 
reduction of downtime between one step and 
another, the ability to know how to anticipate and 
correctly read the surgical needs in the operating 
field, are only the first step in managing emergen-
cies. It is implausible to talk about the manage-
ment of non-postponable cases simply by 
drawing on the rigid application of one or more 
checklists: it is the unpredictability of the fragile 
that identifies skills, to which must be added the 
difficulties of an intervention that, although mini-
mally invasive, is almost never free from intrinsic 
complications. The ability of a nursing team to be 
flexible, dynamic and prepared for the unex-
pected places the surgeon in the best conditions 
to be able to release his or her potential, a secu-
rity that is also reflected in a better ability to per-
form. For these reasons, a team dedicated to 
surgical emergencies in laparoscopy must have 
the typical skills of urgencies/emergencies, strati-
fied in the multifactorial of the fragile. A good 
nursing team will hardly waste time due to the 
redundancy of care practices, which in everyday 

life are often the result of poor communication, 
precisely because it is clearly divided into roles 
and responsibilities, skills and specializations [5, 
8, 9, 12].

Five Things You Should Know About 
Perioperative Nursing in Elderly and Frail 
Patient
The objectives of the protocol for the manage-
ment of frail patients in emergency laparoscopic 
surgery must guarantee the following:

• Knowledge/preparation/preoperative educa-
tion. Adequate clinical and technical prepara-
tion for surgery, with the aim of optimizing 
time by minimizing postoperative stress and 
complications from both surgical and anaes-
thetic stresses. Application of functional mod-
els of assistance through the case manager is 
useful for promoting the effectiveness and 
control of costs through the maximum indi-
vidualization of responses to care needs.

• Experienced multidisciplinary nursing team 
(primary nurse) in consideration of the surgi-
cal and anaesthetic needs, which has as a pre-
requisite the ability to face the unpredictability 
of the fragile patient.

• Attention to care for a better functional recov-
ery, even residual, in the patient.

• Detection and management of communication 
obstacles useful for the control of clinical risk 
in the perioperative period.

• Improvement of outcomes, thanks to unique 
clinical management protocols of different 
professional figures in the perioperative, with 
the use of assessment scales that allow opera-
tors to integrate data.
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Shared Decision-Making 
at the End of Life
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and Dario Sacchini

36.1  Introduction: The Age 
as a Decisional Criterion

A critical transformation of the current era seems 
to be medicine’s conquest of old age, beginning 
with its acquired ability to prolong human life. 
Providing increasingly effective health care for 
the elderly has become the most extensive of 
medicine’s frontiers. This is also an ideal of a 
moral nature: it is a discrimination unworthy of 
medicine the idea that the age of the patient can 
be a variable to be taken into account, if there are 
the technical means to be able to bring him the 
benefits (the standards of treatment should not 
take into account the age). However, not every-
one considers this orientation justified. There are 
those who [1] have been questioning the funda-
mental assumptions of this concept for some 
time, proposing to withdraw medical care from 
the elderly after a certain age: first, because it is 
doubtful that this care would give a tolerable 
quality to the last years snatched from death, and 
then because, even if we wanted it, very soon we 
could no longer afford it, due to the increase in 
healthcare costs and the change in the demo-
graphic curve.

More recently, following the current pandemic 
of COVID-19, even the SIAARTI [2] has indi-
cated the age as a limit to entry into intensive 
care, stating that “health care resources should be 
reserved for those who have first of all a higher 
probability of survival and secondarily for those 
who can have more years of life saved, with a 
view to maximizing the benefits for the greatest 
number of people.”

The question of whether laparoscopic surgery 
should also be applied to the elderly patient also 
arose at first, and the conclusion was reached [3] 
that despite underlying comorbidities, individu-
als older than 65 years tolerate laparoscopic pro-
cedures extremely well. Therefore, denial of 
laparoscopic surgery should never be based 
solely on age.

From these preliminary considerations, we 
want to conclude with the consideration that sick-
ness speaks to us of our limitations and human 
frailty. It can take the form of infirmity resulting 
from the simple passing of years or injury from 
the exuberance of youthful energy. It can be tem-
porary or chronic, debilitating, and even termi-
nal, but ethical principles that govern medical 
decisions in elderly and frail patients should be 
no different from those that guide all medical 
choices in all patients, although any decision can-
not fail to take into account the condition of the 
elderly and frail patient as a contextual aspect 
and not as a decisional criterion.
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The same considerations also apply when 
faced with the final phase of a patient’s life, when 
they can no longer be cured but much can still be 
done to accompany them and provide palliative 
care. It is precisely at this time that it is necessary 
to understand when it is ethically justified to 
move from healing to curing. In surgery, it has 
been more difficult than in medicine to under-
stand that when surgery is no longer possible, the 
surgeon’s task is not yet finished and he can offer 
palliative treatment to accompany patient. At this 
point, the ethical question arises as to whether 
what is technically possible is also ethically right.

36.2  The Ethical Value 
of Palliative Surgery 
at the End of Life (EOL)

In 1975, Canadian surgeon Balfour Mount intro-
duced the term “palliative care,” after a meeting 
with Dame Cicely Saunders of St Christopher’s 
Hospital in London, the English Doctor who first 
conceived Hospices as a place and method of 
treatment for the sick and terminal illnesses. 
Attention to palliative care has grown over time, 
gradually acquiring the need for a more incisive 
reflection on the matter, embedding not only sci-
entific aspects but also ethical–social and medi-
cal–legal ones relating to the use of palliation as 
a global personal care. Nevertheless, the litera-
ture on palliative surgery is scarce, particularly 
on ethical issues [4, 5]] and mostly consists of 
retrospective studies [6–8]], even if in the last 
year the literature is slightly rising. Moreover, 
studies around ethical issues about palliative sur-
gery, including emergency laparoscopic surgery 
in the elderly and frail patient, are even rarer.

In a document of 1990, the World Health 
Organization made this concept explicit, giving 
the following definition: “the active and global 
care of patients whose illness is no longer respon-
sive to curative treatment. The control of pain, 
other symptoms and psychological, social and 
spiritual aspects is of primary importance. The 
aim of palliative care is to achieve the best pos-
sible quality of life for patients and their 
families.”

In 2002, the World Health Organization 
updated and expanded its previous definition of 
palliative care to emphasize the unique and novel 
aspects of contemporary medicine introduced by 
palliative care, thereby clarifying and reaffirming 
the concept of “global care” [9]. As is clear from 
these definitions, palliative care also includes 
palliative surgery when it represents a means, if 
not the means, of reducing suffering and when 
the benefits that can be derived from it are greater 
or at least equal to the risks of the intervention 
itself. Surgery therefore represents a valid aid in 
the management of symptoms or complications 
resulting from the progression of the disease and 
its worsening.

When we talk about palliative surgery, a dis-
tinction should be made between “surgical pallia-
tive care” and “palliative surgery.” Surgical 
palliative care is defined as treatments that pro-
mote quality of life and reduction of suffering in 
patients with a severe or terminal clinical condi-
tion through the use of surgical techniques [10] 
(e.g., Percutaneous Endoscopic Gastrostomy 
(PEG) in patients who are not necessarily termi-
nal but in severe clinical conditions unable to 
feed themselves).

Palliative surgery, on the other hand, aims to 
relieve symptoms and improve quality of life 
(QoL) with minimal impact on survival [11] 
(e.g., the removal of a mass obstructing the intes-
tine, or an appendectomy in a patient with metas-
tasis, or the removal of a metastasis—a tumor 
located in a different location—that compresses 
the spinal cord and prevents natural movement). 
Palliative surgery, therefore, indicates a surgical 
procedure of a non-curative nature, used with the 
primary intention of preserving or improving the 
QoL and alleviating the symptoms caused by an 
advanced disease [12].

The effectiveness of palliative surgery is 
judged by the resolution of the symptoms as an 
expression of multifactorial discomfort (and the 
duration of such resolution) as recognized by the 
patient. However, there is no unanimous consen-
sus in the literature on the definition of “palliative 
surgery.” A study conducted in 2002 by MC 
Cahill et al. [13] (albeit in some respects dated) 
has highlighted this criticality, demonstrating 
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that the palliative surgery is still little beaten in 
the literature. Particularly, the following points 
rise: the lack of clarity regarding the definition of 
“palliative care” and therefore its classification 
within patient’s therapies. In fact, 41% of those 
interviewed consider that palliative surgery 
should be based on pre-operative intentions of 
the procedure, that is, the intention is to perform 
surgery to remove (for example) a part of a large 
tumor mass in order to be able to apply, after-
ward, other treatments necessary for the pathol-
ogy. Twenty-seven percent of those interviewed 
base palliative surgery on factors, on the contrary, 
post-operative, that is, surgery can be considered 
palliative if a tumor mass or metastases remain 
after the operation. The remaining 32% rely on 
the prognosis, and therefore on the possibilities 
of healing or treatment that can improve the clini-
cal situation.

This study is also interesting with regard to 
knowledge of palliative surgery. In fact, 20.7% of 
the respondents state that the oncological surgery 
they have performed is for palliative purposes, 
76.8% for curative purposes, and the remaining 
2.5% have other purposes.

Second, the study reveals the parameters most 
considered and the objectives considered impor-
tant in the application of palliation (specifically, 
the study refers to oncological surgery, but the 
considerations remain valid at all): in fact, greater 
attention is paid to symptom relief, pain relief, 
and the maintenance of a certain patient’s auton-
omy. Survival is not the decisive parameter.

The recommendation that surgeons should be 
more involved in this specific field of palliative 
medicine is significant, precisely because of the 
fundamental role that palliative surgery often 
plays in improving the patient’s symptoms.

Returning to the more general discourse of 
palliative surgery and with regard to its indica-
tions, the nebulosity surrounding the palliation 
begins to dissolve. The advent of minimally inva-
sive surgery techniques has, in fact, allowed more 
patients to undergo surgery. This is mainly due to 
the lower degree of risk that these techniques 
present. This degree of risk makes eligible even 
patients who do not have a chance of recovery, 
but whose QoL would be improved if they were 

able to undergo surgery. The reduction of tumor 
masses is the most frequent aspect of palliative 
surgery. The indications are all causes of obstruc-
tion of vital structures caused by neoplasia, such 
as masses occluding the urethra, ureters, or rec-
tum (through the application of stents). Another 
example is the stabilization of pathological frac-
tures, which can relieve the pain related to them. 
The indication therefore is the reduction of pain 
caused by the underlying pathology (e.g., the 
pain caused by a tumor mass); or the reduction or 
elimination of problems caused by the pathology 
(e.g., an intestinal blockage caused by the pres-
ence of a tumor mass compressing the intestine).

Any surgical intervention has in itself ethical 
issues generally due to the risk of the procedure 
and to a correct balance of this risk with the 
actual/potential benefit of the intervention. In 
surgical palliation, the ethical reflection on 
“doing” or “not doing,” and therefore on whether 
or not the patient should undergo surgery, is 
charged with deep significance, as healing is no 
longer a goal. In this regard, we consider three 
issues: (1) The risk of the intervention itself and 
therefore the appropriateness or, on the contrary, 
its futility; (2) The quality/completeness of 
patient information; and (3) The “sham/placebo 
surgery” issue.

Appropriateness and futility as an ethical 
issue. Compared to pain therapy, which can gen-
erate the acceleration of the death process or the 
decrease in the patient’s consciousness due to the 
need to increase the dosage of analgesics, pallia-
tive surgery poses a further ethical concern repre-
sented by the risk for the patient’s life by surgery 
itself.

As Grant et al. [14] reminded us, when we talk 
about surgery, and obviously also regarding a less 
complex medical act, we are referring to a bal-
ance between beneficence and non-maleficence. 
In particular, surgery in itself represents a high 
source of risk due to the intervention on the 
human body (for curative purposes). Therefore, 
the medical act, in general, and the surgical inter-
vention, in particular, are called to confront with 
the concept of futility, both quantitative (as a 
likelihood that the intervention will bring a very 
low benefit to the patient) and qualitative (and, as 
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a consequence, the intervention will bring a low 
benefit to the patient’s QoL).

Palliative surgery is called in an even more 
urgent way to confront with the appropriateness 
of such an act, precisely because it is not aimed at 
curing or restoring but rather at soothing and 
treating the symptoms. In fact, this concept refers 
to an assessment of the actual achievement of the 
medical goal and of the patient, calling into ques-
tion the concepts of burdensomeness and risk for 
the sick.

About futility, Edmund D. Pellegrino makes it 
clear that it should be a guide to balance three 
criteria:

 (a) The criterion of effectiveness: the ability to 
positively modify the natural history of the 
disease or the symptoms (the key question is 
whether or not the intervention in object pro-
duces a difference in terms of morbidity, 
mortality, and function, and the answer is in 
charge of the medical experience that seeks 
the biomedical good);

 (b) The criterion of global benefit: what the 
patient/proxy perceives as patient’s good (the 
key question is whether the intervention is 
worthwhile for that specific patient, and 
therefore the domain of the response is pre-
dominantly in charge of the patient/proxy);

 (c) The criterion of burdensomeness: physical, 
emotional, financial, or social costs that arise 
for the patient (and in some circumstances 
also for the physician and society) from the 
treatment (the key question is how much 
cost—not only economically but in a global 
sense for the patient—the effectiveness and 
benefits brought by the medical intervention. 
The answer to this question should look to 
the patient’s good as such and in a sense to 
also his/her spiritual good) [15].

The quality/completeness of patient informa-
tion. The process of communication–information 
with the patient is known for its complexity and 
necessity for the correct application of a medical 
art. The condition of terminality or in any case of 
chronicity that characterizes certain pathologies 
makes this process even more delicate. In fact, it 

is a matter of keeping the patient aware that the 
consequence of surgery will not be healing but 
relieving pain and other symptoms. So, the major 
problem is to give the patient correct information 
while keeping hope alive. As recalled by 
McCahill et al., this is a delicate issue in which 
the training itself of the surgeon takes on consid-
erable weight, which should inform the patient 
about the benefits of the proposed intervention, 
making the patient aware that through that act he 
is seeking an improvement in the QoL.  On the 
other hand, the surgeon himself should be able to 
recognize the limitations of the treatment in order 
to prevent that his/her professional authority and 
skill can influence the patient’s decision in any 
way.

The “sham/placebo surgery” issue. The last, 
but not the least, ethical question concerning the 
use of surgery for palliative purposes is “sham/
placebo surgery”: the patient is anesthetized; the 
surgeon makes incisions, which are then sutured: 
the patient is convinced that he has undergone 
surgery [16]. Although some consider sham/pla-
cebo surgery to be justified because it would have 
a positive effect, others are strongly opposed to it. 
One of the reasons for opposing such procedure 
is the problem of an adequate informed consent 
because, as in clinical trials, the use of placebo is 
ethically acceptable where it is necessary to 
determine the efficacy of the drug in the study, 
provided that the patient is not exposed to exces-
sive risk. This problem is even more acute in the 
case of sham/placebo surgery since the subject 
undergoes surgery (which in itself is always inva-
sive and always poses risks) from which he/she 
will have no real benefit.

Like any surgical intervention, palliative sur-
gery also raises important medical–legal issues 
that can be traced back to two categories, both of 
which can lead to the established practice of 
“defensive medicine,” that is, the fear of incur-
ring medical–legal litigation.

On the one hand, there are the risks associated 
with soothing the patient’s suffering “too much,” 
in which the danger of incorrect application of 
opiates (in the case of severe palliation) adminis-
tered in overdose may actually cause an accelera-
tion of the patient’s death or lead to useless 
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overtreatment and thus cause the onset of medi-
cal–legal responsibilities.

On the other hand, not wanting that patient to 
undergo palliative surgery or not wanting to 
apply severe palliation—for example, palliative 
sedation (for fear of the consequences linked to 
the administration of opiates)—is an expression 
of the now considerably widespread risk of 
unjustified therapeutic abandonment for fear of a 
not real anticipation of patient’s death.

36.3  Ethical Principles Governing 
Clinical Decisions at the EOL

In medicine, also in palliative care aimed at the 
relief of symptoms linked to critical clinical situ-
ations, “doing the good,” understood as starting 
treatments to restore the functions of the body 
(but not only), has already been put in place. In 
the palliation phase, “not maleficence” through 
risky or harsh or even futile treatments represents 
the “guiding principle” of the medical act, since 
the disease is no longer responsive to active treat-
ments for healing and its aggressiveness or in any 
case its inevitable progression requires the acti-
vation of continuous therapies in which the 
objective has changed.

What must guide the implementation of medi-
cal treatments is, on the one hand, the therapeutic 
principle that justifies their use. On the other 
hand, there is the corollary, from that derived 
principle, of the therapeutic proportionality 
which justifies the application or continuation of 
the treatment even if it is risky and/or burden-
some in view of a greater good for the patient 
himself and, vice versa, justifies desisting when 
the “burdensomeness” is too high compared to 
the benefits for that patient. The decision in these 
cases is a decision of value rather than a simple 
medical decision, and therefore the involvement 
of the patient or his substitutes is an essential 
duty.

More complicated, however, is the decision- 
making process in palliative surgery when trying 
to apply to it the well-known criteria of clinical 
ethics, such as (1) indications for medical inter-

vention, (2) patient preferences, (3) quality of 
life, and (4) contextual aspects [17].

Diagnostic and therapeutic interventions and, 
therefore, the clinical, objective evaluation of the 
medical act certainly represent the starting point 
in the decision-making process, but they are not 
sufficient for determining the therapeutic deci-
sion. In order to reach the latter, the patient’s 
expressed preferences (where possible) cannot be 
overlooked, since they constitute the patient’s 
own values. In the case of palliation at EOL, these 
values and preferences play an important, if not 
decisive, role precisely because there is no cure on 
the horizon, but an improvement in the QoL in the 
illness. This QoL (as a balance between physical, 
psychological, and moral factors) leads one to 
wonder strongly about the current prospects in the 
absence of further treatment for the patient or 
what would be determined in the presence of 
treatments such as palliative surgery.

Finally, a fundamental role in the decision- 
making process is not only played by the contex-
tual and, therefore, social, economic, and 
psychological aspects that concern the patient but 
also his/her family aspects that in certain situa-
tions can be pressing and therefore become 
crucial.

36.4  “Shared Care Planning” 
as a Tool for Decision in EOL 
Setting

Which is the best way to manage clinical and 
ethical issues in EOL issues between physician 
and patient? Literature agrees that paternalistic 
approach is inappropriate as well as a mere infor-
mative approach [18].

The “shared care planning” (SCP) [19] can be a 
way to solve this ethical and relational dilemma. 
SCP is rooted in both shared decision-making 
(SDM) and advance care planning (ACP). The first 
one is defined as “a process where healthcare pro-
fessionals and patients make decisions together, 
using the best available evidence [aimed at]… a 
framework for care planning” [20]. So, SDM is an 
intermediate among a “right” paternalism (strongly 
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“Doctor knows best,”, not necessarily contemplat-
ing patient's will and wishes) and patient informed 
choice (where the patient makes his/her decision 
based on information received from the physician 
with no possible interference of professional’s 
own preferences) [21]. SDM is carried out in dif-
ferent clinical settings: EOL, emergency depart-
ment (ED), intensive care unit (ICU), advanced 
dementia patients, critically ill patients with car-
diac disease, frail elderly with end-stage renal dis-
ease, oncology, policymakers, and evidence based 
medicine (EBM). Particularly in EOL setting, the 
literature shows that a long-lasting relationship 
appeared to facilitate the end-of-life decision-
making (EoLDM) process; eventual disagree-
ments during the EoLDM process could also 
improve DM process; previous negative health-
care encounters could also lead to distrust. The 
stakeholders preferred an SDM approach, although 
they differed in what they actually meant by this 
concept; for advanced dementia patients, integrat-
ing concepts of patient-centered care, shared deci-
sion- making, health literacy, and teach-back 
method of education enhance the desired outcome 
of ethical dilemma prevention [22].

On the other hand, advance care planning is “a 
way to inform care choices when the patient can-
not express a preference but it is also a planning 
tool” [23]. Literature highlights: large variations 
in definitions and content of ACP; variation in 
ACP definitions may be related to cultural and 
legal differences; seriously ill patients’ prefer-
ences regarding life-sustaining interventions 
depend on their goals for care; religious and spir-
itual values and beliefs may also affect goals of 
care [24, 25]. Particularly in EOL setting, the 
points of discussion are as follows: patients with 
advanced cancer may benefit from EOL plan-
ning, but there is evidence that their willingness 
and desire to engage in ACP varies; the complex 
social and emotional environments within which 
EOL planning is initiated and actioned are not 
sufficiently embedded within standardized ACP; 
the notion that ACP is concerned principally with 
the “right” to self-determination through control 
over treatment choices at the EOL may misrepre-
sent the way that ACP actually occurs in cancer 
care.

36.5  The Role of Clinical Ethics 
Consultation 
in Decision-Making

Clinical ethics consultation (CEC) can help iden-
tify areas of conflict and ethical doubts that indi-
vidual healthcare workers, patients, and family 
members may experience in clinical practice, 
thus facilitating their resolution by diagnostic 
and therapeutic decisions shared at the patient’s 
bedside, within the framework of values proper 
to medicine and ethics. CEC can promote an 
effective “shared” advanced care planning in 
EOL care setting and can be an effective support 
to get it. Clinical bioethics, as ethics “at the 
patient’s bedside,” deals not only with general 
issues arising from questions of logical coher-
ence but also with problems arising in clinical 
practice from the care of a particular patient, with 
his/her concrete suffering, problems, feelings, as 
is the case with end-of-life setting [26–28].

CEC is “a service provided by an individual 
consultant, team, or committee to address the 
ethical issues involved in a specific clinical case. 
Its central purpose is to improve the process and 
outcomes of patient care by helping to identify, 
analyze, and resolve ethical problems” [29]. It is 
a special skill which, as also the New Charter for 
Health Care Workers [30] emphasizes, helps to 
identify conflicts and ethical doubts which indi-
vidual healthcare workers, patients, and relatives 
may experience in clinical practice, thereby facil-
itating their resolution by means of shared diag-
nostic and therapeutic choices at the patient’s 
bedside, within the value framework of medicine 
and ethics. The ultimate aim is to improve the 
performance and results of health care, limiting 
the inappropriate use of medical technologies, 
promoting palliative care, focusing on what the 
doctor can do for the patient, to mitigate his/her 
physical, psychosocial, and spiritual suffering. 
Indeed, this is true in the context of the accompa-
niment of pain and suffering, in situations which 
are often at the EOL or in any case of chronic 
evolution of the disease, and in order to facilitate 
the practice of care [31].

Most ethical and professional assessments are 
simple and straightforward and, like many of our 
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actions, are the result of good habits other than 
deeply considered choices. However, in view 
also of the ever-increasing complexity in every-
day clinical practice, it is necessary to carefully 
rethink one’s professional and moral habits and 
to consider the need to weigh up, analyze, and 
justify decisions. Not to mention that today clini-
cal ethics has also become a public issue: every 
decision cannot fail to be justified to the patient, 
his family, his colleagues, and sometimes, unfor-
tunately also to the courts!

This is why it may be useful for ethics con-
sultants to facilitate decision-making processes 
so that decisions can be weighed up, analyzed in 
all their various aspects, and clarified with regard 
to the values involved and the consequences they 
may entail. There is, however, a need for greater 
systematic and formal knowledge of the ethical 
analysis of individual cases on the part of the 
medical doctor, starting by learning how to use 
the tools and methodologies of clinical bioethics.

36.6  Concluding Remarks

Palliative care is the medical field where there is 
the greatest lack of specific training for surgeons. 
A better and more appropriate implementation of 
palliative surgery cannot fail to take into account 
the role of proper professional training. This goal 
can be achieved by creating a real palliation cul-
ture, leading to a result that will benefit the 
patient above all, but also the family and health 
professionals, thus humanizing suffering and 
illness.

Finally, as recalled in a document of the Italian 
National Committee for Bioethics (CNB) “ade-
quate support for ars moriendi requires that the 
rigorous technical-scientific preparation of per-
sonnel be supplemented by a corresponding bio-
ethical preparation, which enriches the scientific 
tradition (often reductionist) of modern medicine 
with a dutiful anthropological-relational sensitiv-
ity” [32].

This dutiful sensibility is strongly advocated 
by the CNB which expresses itself as follows: 
“The incurable patient, precisely because of his 
suffering condition, needs continuous care aimed 

not at prolonging life at any cost and by any 
means, but at improving its quality: attention to 
psychological assistance to the patient and fam-
ily, spiritual support, treatment of symptoms, 
pain therapy.” This sensitivity is required to a 
greater extent by those who deal with pain and 
suffering, doctors and, because of their specific 
skills, surgeons, so that palliative care fully 
exploits its meaning of humanization of suffer-
ing, giving “support and meaning to the accom-
paniment of the dying person” and as such 
therapies “expression of a medicine that is repo-
sitioned at the service of the sick person.”

On the other hand, there is a need to improve 
awareness of what palliative surgery represents, 
since in general, palliative care is presented as 
one of the fields in which modern medicine 
shows its deep vocation to care, in a global sense, 
therefore not only physical but also psychologi-
cal and existential, for the suffering person.

In this way, surgery will play a greater role in 
the management of patients in critical conditions 
and at EOL, contributing to the improvement of 
their QoL and giving them (where possible) a 
certain degree of autonomy.
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Surgery, especially in elderly and frail patients, 
can potentially cause the development of many 
types of post-operative complications. The 
SARS-Cov2 infection has shown to be related 
with increased post-operative morbidity and 
mortality in patients undergoing surgery, with 
direct implications for clinical practice world-
wide [1].

It is common knowledge that surgical stress is 
associated with changes in the immunological 
profile. Specifically, patients undergoing major 
surgery present increased pro-inflammatory cyto-
kines levels, particularly IL-6, which expose 

patients to the risk of post-operative complica-
tions. Moreover, surgical patients often present 
with a deranged leukocyte profile, with the shift 
of lymphocytes from the vascular district to lym-
phatic tissues, causing the development of 
lymphopenia.

COVID-19 patients present an immunological 
profile with lymphopenia, an increase in the neu-
trophil/lymphocyte ratio, and an unbalanced 
cytokine profile with a predominantly pro- 
inflammatory response, driven by IL-6 [2].

All these elements suggest that adding surgi-
cal stress to COVID-19 patients may be harmful 
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to those undergoing major surgery, especially in 
terms of increased rate of pulmonary 
complications.

Moreover, SARS-Cov2-infected patients with 
post-operative pulmonary complications have the 
same mortality rate as the most compromised 
patients with community-acquired COVID-19 
who needed intensive care support.

As a consequence, when to decide whether to 
operate a COVID-19 positive patient, all those 
variables should be considered, as men over 
70  years are at high risk of mortality not only 
when undergoing emergency or major elective 
surgery, but also when minor elective surgery is 
scheduled.

In particular, according to a recent study pub-
lished in the Lancet journal about 1128 patients 
[3], the overall 30-day mortality reaches 23.8% 
in COVID-19 patients undergoing surgery. 
Mortality rate is high across all patient sub-
groups. In fact, while all-cause mortality rates are 
18.9% in elective surgery compared to 25.6% in 
emergency surgery, or 16.3% in minor surgery 
compared to 26.9% in major surgery, it is never 
negligible.

A study published by a Chinese team [4] also 
suggested that neoplastic patients are more sus-
ceptible to develop a severe SARS-Cov2 infec-
tion, probably because of their immunology 
status due to both the presence of a malignancy 
and possibly also a recent chemotherapy. 
Therefore, patients undergoing either surgery or 
chemotherapy during the month before a 
COVID- 19 infection experienced a severe grade 
of pulmonary infection in 75% of cases.

Given the high risk of perioperative complica-
tions and the reduction of available operating 
rooms and medical staff during the COVID-19 
era, the trend has been to postpone non-critical 
procedures and promote conservative treatment 
to delay or avoid a surgical operation.

Yet, the direct consequence of this approach is 
that almost 28 million or 72.3% of elective opera-
tions have been delayed or canceled during the 
first 3 months of the COVID-19 pandemic. More 
precisely, the overall 12-week cancellation rate 
or delay due to the pandemic has reached glob-
ally 81.7% of all surgery scheduled for benign 

disease, 37.7% for cancer, and 25.4% for elective 
cesarean sections [5].

Unfortunately, canceled surgeries will be 
added to already existing waiting lists. Postponing 
elective surgery at this scale will have a signifi-
cant impact on patients and cumulative, poten-
tially devastating consequences for health 
systems worldwide; delaying time-sensitive elec-
tive operations, such as cancer surgery, while 
waiting for the resolution of the pandemic, may 
lead to the progression of the disease and conse-
quently to the worsening of patient’s health sta-
tus, productivity, and socio-economic costs [6].

For example, if countries increased their regu-
lar activity by 20% post-pandemic, it would take 
almost 45 weeks to overcome the backlog of sur-
gical procedures resulting from COVID-19 
interference.

It is necessary to promote patient’s disease 
stratification to balance the perioperative risk of 
COVID-19 infection against the dangers of post-
poning surgery case-by-case. In this era, as the 
surgical indications are restricted, the surgeon 
should explore new strategies to safely maintain 
the regular or near-to-normal surgical activity 
during and immediately following the SARS- 
Cov2 pandemic. For example, time-sensitive sur-
gery might be performed in designated 
non-COVID-19 units: patients should be selected 
according to their comorbidity and their potential 
need for post-operative intensive therapy, so that 
they can be safely operated in a COVID-free hub. 
Both patients and medical staff will require rigor-
ous screening with pharyngeal swabs to reduce 
cross-infection risks.

The Italian Society of Endoscopic surgery and 
novel techniques (SICE—Società Italiana di 
Chirurgia Endoscopica e nuove tecnologie) 
developed a group of surgical response recom-
mendations to COVID-19, based on those pub-
lished by SAGES and EAES in April 2020 [7].

Five main aspects were identified: care ser-
vices reorganization (a), general technical ele-
ments (b), measures to be implemented for 
surgical patients (c), efforts to be implemented 
for laparoscopic surgery (d), and steps to be 
implemented for endoscopic procedures (e).

These aspects are summarized below:
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 (a) Care services reorganization:
 – Elective benign surgery and elective 

endoscopic procedures should be post-
poned at the end of the COVID emer-
gency, while oncological surgery and 
emergency surgery must be granted within 
COVID-free pathways.

 – Surgeons should be ready to operate on 
COVID-19 patients when affected by 
undelayable oncological disease or by 
clinical conditions requiring emergency 
surgery.

 – All the other surgical and endoscopic pro-
cedure should be performed after the pan-
demic peak, to minimize the infectious 
risk and to save material resources as 
beds, ventilators, and personal protective 
equipment (PPE).

 (b) General technical aspects:
 – There is very little evidence regarding the 

risk of spreading the virus related to the 
use of laparoscopic surgery versus the 
open approach.

 – All the operating room staff members are 
at risk of viral contamination during endo-
scopic and surgical interventions; there-
fore, the rigorous use of appropriate PPE 
must be adopted by the whole team.

 – Coronavirus should be considered capa-
ble of aerosolizing; for this reason, the use 
of CO2 filtering devices should be strongly 
considered.

 – The proven benefits of minimally invasive 
techniques in terms of reduced hospital 
stay and reduction of complications must 
be strongly considered, in addition to the 
potential advantages in ultrafiltration of 
aerosol particles.

 (c) Measures to be implemented for surgical 
patients:
 – Each patient undergoing surgery should 

be informed of the risk of COVID-19 
exposure during hospitalization and 
should be tested for COVID-19 before 
surgery, even in emergency surgery.

 – If in the emergency settings COVID test is 
not feasible and the patient requires emer-
gency surgery, the patient must be consid-

ered COVID-19 positive and must be 
treated with full PPE.

 – COVID-19 patients or COVID-19 sus-
pected patients should be operated on in 
dedicated operating rooms that should be 
reserved for these types of patients.

 – Monopolar, bipolar, and ultrasonic elec-
trical devices should be used as little as 
possible for their capacity to generate 
aerosol particles.

 (d) Measures to be implemented for laparo-
scopic surgery:
 – Skin incision should be as smallest as pos-

sible to prevent CO2 leak.
 – CO2 pressure should be reduced as much 

as possible, and a smoke evacuation sys-
tem should be used during all the inter-
ventions and during each procedure 
requiring CO2 evacuation (specimen 
extraction, end of the intervention, con-
version to open approach).

 (e) Measures to be implemented for endoscopic 
procedures:
 – All members of the endoscopic room 

must wear full PPE for both elective and 
emergency courses because of the possi-
ble presence of the virus in the gastroin-
testinal tract and biological fluids.

In September 2020, the European Association 
for Endoscopic Surgery published the recom-
mendations for a recovery plan in minimally 
invasive surgery (MIS) during the COrona Virus 
Disease 2019 (COVID-19) pandemic after a 
Delphi among experts [8]. Eight domains were 
identified: (1) general, (2) hepatobiliary and pan-
creatic, (3) abdominal wall hernia, (4) upper gas-
trointestinal (GI), (5) lower GI, (6) bariatrics, (7) 
endocrine, and (8) new technologies and research, 
as briefly reported below:

 1. General: For general anesthesia, a real-time 
polymerase chain reaction (RT-PCR) test is 
always required, or if it is not available, com-
puted tomography scan or ultrasound is indi-
cated. Local resources, pandemic control, and 
patients’ conditions should be considered for 
the priority of surgery. Emergency surgery 
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should always be performed, while elective 
surgery, also in case of cancer, only after a 
negative COVID-19 test. In case of overuti-
lization of hospital resources, alternative 
oncologic therapies can be employed in 
patients harmful for COVID-19. Regional 
anesthesia should be of choice in case of posi-
tive or suspected COVID-19 patients. MIS is 
not contraindicated in both positive and nega-
tive COVID-19 patients, apart from other con-
traindications or team inexperience [9]. 
Personal protection equipment (PPE) should 
be employed in case of patients negative for 
COVID-19. In the case of a SARS-Cov2 posi-
tive patient, it is necessary to use a high PPE 
level to reduce the gas leaks (evacuating sys-
tem, low CO2 pressure, minimize the use of 
energy devices, to have a dedicated operative 
room).

 2. Hepatobiliary: Cholecystitis in patients posi-
tive for SARS-Cov2 should be treated by 
antibiotics or by transhepatic drainage in case 
of severe cholecystitis. In case of common 
bile duct stone with or without jaundice or 
cholangitis, the surgical treatment should be 
considered only if patients are not responsive 
to medical therapy, endoscopic retrograde 
cholangiopancreatography (ERCP), and per-
cutaneous transhepatic biliary drainage 
(PTDB).

Elective cholecystectomy in patients nega-
tive for COVID-19 should be performed in 
hospitals with sufficient local resources and 
safe pathways. In contrast, in patients positive 
for SARS-Cov2, cholecystectomy should be 
delayed after the pandemic period.

Surgery in the case of liver or pancreatic 
cancer in patients negative for COVID-19 
should not be delayed, while in positive 
patients it should be delayed until patients 
fully recover from SARS-Cov2.

 3. Abdominal wall hernia: Laparoscopy, with 
mesh and bowel resection if necessary, can be 
performed in patients positive for COVID-19 
with the incarcerated hernia.

Elective surgery in asymptomatic patients 
should be postponed. In COVID-19 patients, 
both spinal and general anesthesia are safe.

 4. Upper GI: In patients positive for COVID-19, 
endoscopy should be the first attempt in case 
of bleeding, obstructing esophageal or gastric 
cancer, benign esophageal perforation (sur-
gery only after 24  h), and anastomotic leak. 
Laparoscopy should be performed only after 
endoscopic failure or perforated gastroduode-
nal ulcer.

In patients positive for COVID-19 with 
early esophageal or gastric cancer, surgery 
should be delayed in favor of neoadjuvant 
treatment, if indicated. Patients with achalasia 
or gastroesophageal reflux disease should be a 
candidate for endoscopic treatment after the 
pandemic. Surgery, if indicated, should be 
delayed. Patients with the neoplastic disease 
are a candidate to MIS surgery after the 
pandemic.

 5. Lower GI: Endoscopy should be the first 
attempt to obstruct colorectal carcinoma, 
uncomplicated volvulus, and low rectal anas-
tomosis leak, while emergency surgery is 
indicated only after endoscopic failure. In the 
case of patients positive for COVID-19 and 
diverticular disease, laparoscopic lavage or 
resection with or without anastomosis is 
shown if PPE is available and performed by an 
experienced surgeon. Percutaneous drainage 
or stoma is indicated in unstable patients. 
Laparoscopy should be considered in patients 
positive for COVID-19 in the virgin abdomen 
and acute small bowel obstruction due to a 
single adhesion band. In patients with acute 
appendicitis, medical treatment should be the 
first choice, and laparoscopic surgery is indi-
cated after failed conservative treatment.

Neoadjuvant chemotherapy could be in 
early rectal cancer to postpone surgery after 
the pandemic. Chemoradiotherapy should not 
be offered as only therapy in rectal cancer 
except within a clinical trial testing the watch- 
and- wait policy. A liver first approach, in case 
of synchronous liver metastases from rectal 
cancer, is not recommended. After colorectal 
resection, anastomosis should be performed in 
patients positive for SARS-Cov2 if it is not 
otherwise contraindicated. Stoma creation 
should be preferred only in case of patients 
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positive for SARS-Cov2 or medically unfit. 
Endoscopy, transanal endoscopic microsur-
gery, and transanal minimally invasive sur-
gery should be considered in patients positive 
for COVID-19. High-risk procedures for 
 post- operative complications should be per-
formed in expert centers. MIS should always 
be considered.

 6. Bariatrics: Endoscopic techniques should be 
employed as a bridge to surgery. In patients 
who experience complications after surgery, 
endoscopic treatment should be preferred. 
After pandemics, surgery should not be 
delayed further. In case of local restriction, 
more complex metabolic patients should be 
prioritized.

 7. Endocrine: Elective adrenal surgery for can-
cer and functional tumors in patients negative 
for COVID-19 should not be delayed. In the 
case of patients positive for COVID-19, sur-
gery should be postponed until patients 
recover from SARS-Cov2. Elective thyroid 
surgery in patients negative for COVID-19 
should be delayed; instead of positive patients, 
surgery should be delayed until patients 
recover from SARS-Cov2.

 8. New technologies and research: Research 
activity should focus on how to reduce unnec-
essary personnel, how to minimize production 
of waste dramatically increased by the need of 
PPE, how to develop new solutions for train-
ing, how to reduce the aerosol contamination 
in the operative room, and how to implement 
the safety of MIS.  Research not related to 
COVID-19 should also restart as soon as 
possible.

In conclusion, the well-known benefits for 
patients offered by the extensive use of MIS 
should not be abandoned unless an increased 
risk for both patients and operators has been 
proven.

Five Things You Should Know About 
Minimally Invasive Surgery in the 
COVID-19 Era
• Minimally invasive surgery is not contraindi-

cated in the COVID-19 era.

• Elective surgery for benign pathology in the 
elderly and frail patient should be postponed 
during the COVID-19 pandemic.

• Surgical interventions for oncological dis-
eases should be centralized in COVID-free 
hospitals.

• Erring on the side of safety, SARS-CoV2 
virus should be considered present in surgical 
plumes and CO2 filtration systems should be 
used.

• Healthcare workers should implement all pos-
sible precautions in surgery, even with a nega-
tive rapid or molecular test, to decrease the 
risk of infection.
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