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14.1 Epidemiology

Colorectal cancer is the third most common cancer in men and the second most
common in women with 1,360,000 newly diagnosed patients worldwide [1] and
almost 694,000 estimated deaths in 2012. There is a higher incidence in older popu-
lations [2]; in fact, the highest risk of developing a colorectal cancer occurs around
the age of 70 years, while it is infrequently diagnosed before the age of 40 years.
Seventy-five percent of colorectal cancer diagnoses are in patients over 65 years. In
both Europe and the United States, approximately 50% of colorectal cancer patients
are older than 70 years of age, and, among these, colorectal cancer is the second
leading cause of cancer death [3]. Moreover, life expectancy has lengthened in
elderly patients. According to World Health Organization (WHO) reports, estimated
life expectancy at age 60 years was 21.5 years in women and 18.5 years in men in
2012 [4]. Increasing life expectancy corresponds to a rapid increase of the elderly
population. Thus, age could be considered as a major risk factor for the develop-
ment of this cancer [5].

14.2 Who Is“Elderly?”

Elderly patients form a specific population due to comorbidities, disability, and
organ-specific physiological changes that have impaired their enrollment in clinical
trials and thus the transposition of current guidelines which have been established
in younger patients. One of the most difficult problems in evaluating the outcomes
of colorectal surgery in elderly patients is that there is no clear definition of an
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elderly patient, with ages varying from 65 to 80 years in different publications [6].
“Elderly” is a very subjective definition that arises from the environmental culture
of the patient: it has been defined as a chronological age of >65 years of age, which,
in turn, has been divided into early and late elderly for those who are 65-74 years
of age and over 75 years, respectively [7].

14.3 Histopathology

Adenocarcinoma occurs in more than 95% of colorectal cancer with lesions that can
be infiltrative, ulcerated, or polypoid; histologically, it can be well differentiated,
moderately differentiated, or poorly differentiated. Mucinous adenocarcinoma (5%)
is diagnosed when mucosa occurs in more than 50% of the tumor tissue and usually
has a worse prognosis. Other histotypes (<5%) are lymphomas, sarcomas, and car-
cinoid tumors. In accordance with the international literature data, the proportion of
right-sided colon cancer is relatively high in patients aged under 40 years and over
80 years. Right-sided colon cancer is more likely to be detected at an advanced
stage with severe symptoms. Polypoid-type early cancer is dominant in the left
colon, while the proportion of flat-type early cancer is significantly higher in the
right colon than in the left colon.

14.4 Risk Assessment

Elderly patients frequently have one or more comorbidities and are often “frail”’; for
these reasons, they have a very high risk of morbidity and mortality. While the cut-
off for a definition of elderly patients varies from 65 to 70 years of age [8], as previ-
ously said, defining elderly patients based on functional status is more accurate than
age itself. Aging, especially if associated with cancer, is commonly associated with
a functional decline, cognitive disorders, frailty, comorbidities, malnutrition, falls,
and polypharmacy, resulting in increased vulnerability and institutionalization as
well as an increase in health system costs.

The International Society of Geriatric Oncology (SIOG) recommended that
patients affected by colorectal diseases >65 years of age undergoing surgery should
experience a preoperative whole-patient assessment of the most common physio-
logical side effects of aging, physical and mental ability, and social support [9].
Many studies have shown that age alone is not a significant prognostic factor in
survival after colonic surgery [10]. Several authors have tried to quantify the corre-
lation between comorbidities and postoperative mortality or morbidity [11]. Physical
frailty increases the risk of major complications following surgery [odds ratio (OR)
4.1 (1.4-11.6)] in patients >75 years (range 75-93) and is predictive for both com-
plications and survival in patients >70 years following surgery [12].

It is mainly frail elderly patients who suffer postoperative complications such as
cardiac problems, pneumonia, and deep vein thrombosis. Due to the high rate of
postoperative  complications in the elderly, geriatricians designed the
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comprehensive geriatric assessment (CGA) as a multidimensional tool that accu-
rately predicts postoperative morbidity, in order to assess preoperative risks and
physiological reserves of the elderly. The results of the CGA can lead to developing
individualized geriatric intervention programs, and in many subfields of geriatrics,
the CGA is used to evaluate geriatric conditions that are associated with frailty [13].
A preoperative CGA may be used to assess the condition of each patient’s health
within 6 months of surgery. In this protocol all patients related face-to-face with a
geriatric team, composed of geriatricians, nurse specialists, dieticians, and pharma-
cists. The preoperative CGA had eight domains: burden of comorbidity (Charlson
Comorbidity Index, CCI), polypharmacy, physical function according to activities
of daily living (ADL), instrumental ADL (IADL), cognitive status (Mini-Mental
State Examination), risk of postoperative delirium (Nursing Delirium Screening
Scale), Geriatric Depression Scale, and nutritional status (Mini Nutritional
Assessment). The definition of “deficit” in each domain is a score of 3 or more for
comorbidities [14], the regular use of eight or more drugs [15], poor physical func-
tion assessed by using the ADL, poor physical function assessed by using the [ADL
[16], cognitive dysfunction assessed by using the Mini-Mental State Examination,
severe depression, and malnutrition.

As seen in a recent Korean large study [17], a preoperative CGA indicating “high
risk” (patient who had deficits in two or more domains) was associated with major
postoperative complications (Clavien-Dindo grade II or higher within 30 days of
surgery) in elderly patients who underwent surgery for colorectal cancer. Thus,
using the CGA, we are able to identify elderly colorectal cancer patients who should
be given greater attention during pre- and postoperative management in order to
achieve a clinical benefit.

14.5 Diagnosis and Screening

Colorectal cancer in older patients is more often diagnosed at a later stage than in
younger patients. As a result, older patients more frequently require emergency and
palliative surgery, which increases the risk of perioperative morbi-mortality. Delays
in colorectal cancer diagnosis are multifactorial: older people consult later, symp-
toms could be atypical or poorly recognized, and investigations and screening are
generally organized up to the age of 74 years.

Colorectal cancer screening leads to detecting polyps, precancerous lesions, and
early colorectal cancer with lower incidence of cancer (17-33%) and reduction of
mortality from 11 to 53% [18]. At present many screening methods are available
such as fecal occult blood test (FOBT), endoscopy, and CT colonography, but nei-
ther is universally accepted in elderly patients. Many consensus documents (3, 4, 5,
6) are recommended (Table 14.1).

Screening for colorectal cancer with the fecal occult blood test (FOBT) reduces
colorectal cancer mortality [18]. Nevertheless, studies that have demonstrated the
benefit of colorectal cancer screening with FOBT enrolled few or no elderly patients.
The majority of other organized mass screening programs and the national
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Table 14.1 Screening programs for colorectal cancer in the elderly

US Multi-Society Task Force and the Discontinuation of surveillance colonoscopy should be

American Cancer Society considered in persons with serious comorbidities and
expectancy of life less than 10 years

American Gastroenterological Individualized approach

Association

American Geriatrics Society Not recommended in points with high comorbidity and

with expectancy of life <5 years
British Society of Gastroenterology ~ FOB every 2 years, ages 50-69, plan to extend to over
75 years

screening program for colorectal cancer are restricted to a population aged
50-74 years. The efficacy of colorectal cancer screening with FOBT has never been
prospectively evaluated in elderly subjects.

Age is a critical factor in the occurrence of adverse events related to colonos-
copy. Adequate bowel preparation is more difficult to achieve in very old patients.
Thus, patient selection for colonoscopy is an important challenge. In the elderly
population, the risk of colorectal surveillance may outweigh its benefit due to
comorbidities and specific age-related risks. Most of the society agree that colorec-
tal cancer screening in the elderly should be tailored. Older patients have a 30%
higher risk of perforation during colonoscopy than younger patients [19] and a
higher morbidity if the colonoscopy is performed under general anesthesia. Bowel
preparation should be considered in elderly patients because adverse events have
been observed with minor ones like abdominal pain, nausea, and fecal incontinence
and major ones like electrolyte abnormalities, aspiration pneumonia, ischemic coli-
tis, and acute kidney failure [20]. Many considerations relate to the compliance and
the high incidence (5-60%) of poor bowel preparation. Poor bowel preparation
plays a key role in the completion of colonoscopy with a high risk of being unsuc-
cessful in very elderly patients (52-95%) [21]. It is still debated when to interrupt
the surveillance in the elderly. Most authors agree with the decision to go through
an individual assessment that considers the risks and the benefits and balances these
with the patients’ health, functional status, and expectancy of life.

14.6 Surgical Treatment

Age continues to be considered as one of the main factors of perioperative mortality
after colorectal surgery. However, elderly patients are more susceptible to postop-
erative infectious complications, particularly chest complications. The resection of
nonmetastatic tumors in operable elderly patients with long life expectancy is com-
mon sense; however, in patients with short life expectancy, a multidisciplinary
meeting including, if possible, a geriatrician should decide on the treatment strat-
egy. The survival benefit of liver metastatic surgery is maintained above 70 years in
selected patients. There are, however, no consistent data regarding patients over
80 years.
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Surgery is the gold standard for the treatment of colorectal cancer, and it is per-
formed either with curative intent or for problem-solving when patients present with
colon perforation or obstruction. In fact, colorectal cancer can particularly manifest
as an acute abdomen characterized by occlusion (15-20% of cases) and perforation
(3—8% of cases) [22]. These events are characteristic in geriatric age; in fact, the
incidence of most surgical interventions as a matter of urgency is for patients aged
over 70 years, while patients between 60 and 70 years most frequently undergo
elective surgery [23]. Although in recent years, thanks to the use of staplers, the
prognosis of colorectal carcinoma has significantly improved for elective opera-
tions, for those in an emergency it has remained poor [24]. The high mortality linked
to emergency interventions [25] emphasizes the importance of careful preoperative
assistance that aims to improve comorbidities and the special deficit conditions due
to the colorectal cancer (state of anemia and malnutrition). Therefore, a close col-
laboration between surgical associations and geriatric societies is necessary in order
to produce guidelines for the perioperative assessment and the management of post-
operative geriatric events [26, 27].

14.7 Laparoscopic Colorectal Surgery in Elderly Patients

Over the past decade, many studies have widely demonstrated that a laparoscopic
surgical approach to colon resections is not inferior to open colon resections. It has
been proven to be a safe procedure, even in high-risk patients [28]. Most evidence
suggests that laparoscopic colorectal surgery (LCS) can be performed safely for
several pathologic conditions in elderly patients [29]. In addition, recent random-
ized controlled trials and a meta-analysis show, with Level 1 evidence, that laparo-
scopic colorectal surgery achieves good oncological results compared to the open
method [30].

The short-term benefits of laparoscopic colorectal surgery compared to the open
method are well known and include less pain, better pulmonary function, shorter post-
operative small bowel obstruction, and shorter hospital stay [31]. Decreases in blood
loss and postoperative pain reduce the stress of surgery and therefore reduce overall
morbidity. The reduction in cardiovascular complications might also be due to
decrease in blood loss. Bowel obstruction and ileus are also reduced in laparoscopic
colorectal surgery. The exposure of intestines and major trauma to the abdominal wall
might increase in incidence of bowel paralysis and adhesion in open colorectal sur-
gery. A recent systematic review on the incidence of nonsurgical (cardiopulmonary)
complications in randomized clinical trials addressing surgery for colorectal cancer
found that laparoscopic colectomy reduces the incidence of postoperative cardiac
complications [32]. Large-scale, randomized studies and reviews that compare long-
term results between laparoscopic colorectal surgery and open colorectal surgery in
all generations report no difference in colon cancer patients [33].

These outcomes are particularly important in elderly patients who are at a higher
risk of postoperative morbidity and mortality than younger ones. It would seem
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natural then that laparoscopic colorectal surgery should be the ideal surgical
approach for elderly patients. The only area where laparoscopic colorectal surgery
did not show a benefit over open colorectal surgery was for operative time. Despite
the fragility of elderly patients and the longer operative times needed to perform
laparoscopy, many studies show that laparoscopy for colorectal surgery does not
create a greater risk in elderly patients [34].

In conclusion, laparoscopic colorectal surgery is a safe and good option in elderly
patients. Advanced age should not be a contraindication for laparoscopic colorectal
surgery, even for complex procedures, such as laparoscopic rectal resection. Safer
laparoscopic colorectal surgery can be provided to elderly patients with rectal can-
cer by selecting an appropriate operative procedure according to each individual
patient’s condition.

14.8 Robotic Colorectal Surgery in Elderly Patients

Robotic technology for colorectal surgery was introduced for the first time in 2002
by Weber et al. in order to improve the feasibility of a minimally invasive surgical
approach, starting out with laparoscopy at least 20 years ago. As with all new tech-
niques, robotic colorectal surgery started to be performed in selected patients, young
people with low BMI and ASA scores and good performance status: at the begin-
ning, patients older than 70 years were ruled out of robotic colorectal surgery. Some
concerns were recognized with the use of robotics in the elderly population, espe-
cially when considering a longer operative time as reported by several studies; fur-
thermore, some procedures require prolonged and steep Trendelenburg position
(e.g., rectal and prostatic surgery), with possible consequences regarding pulmo-
nary and cardiovascular implications. When robotic colorectal surgery was shown
to be feasible and safe, with improved systemic outcomes for young patients, many
authors started to use this robotic approach with elderly patients too. Their results
assessed the feasibility of extending the benefits of this improved minimally inva-
sive approach to elderly people as well [35].

Colorectal cancer is one of the most frequent malignancies worldwide, espe-
cially in elderly people. Over the last two decades, minimally invasive techniques
have been extensively used for the surgical management of this disease, with better
short-term outcomes and equivalent oncological results when compared to open
surgery, including in the elderly. The robotic surgical approach has been shown to
be a feasible, safe, and oncologically adequate treatment for colorectal disease. As
many authors have already demonstrated, it offers satisfactory systemic outcomes in
terms of short hospital stay, early first flatus, quick soft diet intake, good systemic
procedure tolerance, low conversion, and postoperative complication rate. All these
benefits have been demonstrated for elderly patients as well.

As is compatible with the reports of high-volume robotic centers, age alone can-
not be considered an exclusion criteria to the robotic surgical approach; moreover,
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elderly people with comorbidities can benefit, even more than younger patients,
from this technological improvement. The high conversion rate and long learning
curve of laparoscopy may be overcome by robotic surgery that represents the natu-
ral evolution of minimal access surgery, with the addition of a computer interface
between the surgeon and the patient.

At present, there is no evidence that robotic surgery should be considered better
than conventional minimally invasive surgery, with only a few randomized clinical
trials having been performed.

Nevertheless, considering the high direct costs, minimally invasive robot-assisted
surgery should be done on a case-by-case basis, tailored to each patient with their
specific histories and comorbidities.

14.9 FastTrack

Enhanced recovery after surgery (ERAS) is a multidisciplinary approach to
obtain better results for patients after a surgical procedure. Fast-track protocol
focuses on preoperative, intraoperative, and postoperative period, and the main
goal is to reduce surgical stress to optimize perioperative management [36].
Many authors have demonstrated that ERAS in colorectal surgery is feasible
and safe. Adhesion to protocol leads to minimizing morbidity and reducing the
length of hospital stay [37]. Some studies in the literature have reported that
elderly patients undergoing colorectal surgery could benefit from the ERAS
protocol and that it improves postoperative outcomes when compared to tradi-
tional perioperative management [38].
The ERAS protocol includes the following statements:

— Preoperative phase: assessment with complete nutritional status, preadmission
education and preoperative multidisciplinary counseling, no mechanical bowel
preparation for colon resections, and carbohydrate-rich drinks 1 day prior to and
2 h before surgery

— Intraoperative phase: antibiotic prophylaxis, epidural analgesia, avoidance of
opioid analgesia, no nasogastric tube and drains when possible, and no fluid
overload

— Postoperative phase: oral fluids during the early postoperative period (meaning
6-8 h after surgery), soft-food diet by the second postoperative day, early mobi-
lization and rehabilitation, removal of urinary catheter on postoperative day 1,
and early termination of IV fluid

Results from the Perioperative Italian Society Registry demonstrate that elderly
patients can be managed with the ERAS protocol with good reported outcomes in
terms of reduction of hospital stay, compliance rates, morbidity, and readmission
rates [39].
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14.10 Outcomes After Colorectal Surgery in Elderly Patients

Elderly patients are often categorized as high-risk patients due to their having sig-
nificant comorbidity with increasing postoperative morbidity and mortality. As a
result of this, age has received increasing multidisciplinary attention as a prognostic
factor for postoperative complications.

The impact of age on postoperative outcomes after major colorectal surgery
remains controversial. Furthermore, curative surgery of colonic cancer in elderly
patients is debatable, especially in very elderly patients who have limited prospects
of survival.

Historically there has been a tendency to exclude very old patients from entering
clinical trials (not just those within surgery), making evidence-based clinical
decision-making more challenging [40]. The majority of randomized controlled tri-
als evaluating the efficacy of chemotherapy and surgery as treatment for colorectal
cancer do not include patients over the age of 75 years. It is difficult, therefore, to
accurately guide this group of patients who have been assessed as being fit for sur-
gery. Traditionally, patients over the age of 80 years undergoing segmental colonic
resection have been less likely to receive adjuvant therapies or additional surgery
(for recurrence or metastatic disease) following their diagnosis of colorectal cancer
when compared to patients under the age of 80 years [41]. However, studies have
supported the view that even very frail older people can be offered tailored colorec-
tal chemotherapy regimens safely [42]. Some authors promote extensive surgery,
including multistage procedures, as performed in younger patients [43]; others pro-
mote less aggressive surgery [44], withholding curative treatment with radical sur-
gical procedures and opting for more “conservative” or palliative therapies in elderly
patients. In a systematic review, published in the Lancet in 2000, it has been dem-
onstrated that a resection of the tumor is performed less often in elderly patients
than in younger patients [45].

Improved diagnostic procedures, intensive perioperative care, better anesthesia,
and surgical techniques have made it possible to perform high-risk surgical proce-
dures in older age patients. As a result of this, many recent publications have encour-
aged the same surgical approach as for younger patients [46]. Nowadays, many
studies demonstrate that age alone is not a predictor of postoperative complications
[47]. Elderly patients have similar rates of morbidity and mortality as younger
patients of the same clinical status. Therefore, it is better to talk about biological age
rather than chronological age when assessing risk factors for surgery, which focuses
more on the overall condition of the patient.

A number of predictive tools, such as validated online risk calculators (e.g. www.
riskcalculator.facs.org), are available in order to assess risk of morbidity and mortal-
ity after surgery based on the comorbid and general health status of elderly patients
[48]. Any effect of age on systemic complications can be explained by other factors
such as patient’s American Society of Anesthesia (ASA) grading, performance sta-
tus, and Charlson Comorbidity Index Scores. It would be beneficial to test these
tools on local populations and use these rather than age alone as criteria to select
surgical treatment.
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Another specific problem related to evaluation of outcomes of colorectal surgery
in elderly patients is the significantly higher number of emergency presentations. It
is well documented that emergency surgery is related to a higher mortality rate than
elective surgery [49]. However, for those patients presenting as acute surgical emer-
gencies, often with physiological derangement, clinical decision-making is chal-
lenging and treatment options limited. There is little available evidence upon which
to base a surgical opinion of when to operate and when not to operate. The latter of
which is invariably more difficult. Surgical intervention for obstructing colonic
tumors (segmental resection or proximal defunctioning stoma) has been the main-
stay of treatment. However, colonic stenting, which was previously seen as a
“bridge” to surgery, is becoming increasingly readily available for the definitive
management of obstructing colonic tumors.

In conclusion, age itself is not a risk factor for the development of complications
in patients undergoing surgery for colorectal cancer. Age alone should not be a rea-
son to avoid therapeutic or palliative surgery in these patients; instead, patient selec-
tion should focus on clinical condition and assessment scores. The type and number
of comorbidities influence postoperative mortality and morbidity. Treatment of
these comorbidities prior to surgery may influence postoperative outcome.
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