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10.1 Introduction

The concept of ERAS includes pre-, intra-, and postoperative treatment bundles in
order to improve patients’ outcomes on different levels. One of the first study col-
laborations to scientifically elaborate best practices on perioperative care was
founded in 2001 by Ken Fearon and Olle Ljungqvist. This collaboration resulted in
an evidence-based guideline on elective colonic resection and was published in
2005 [1]. The legacy of the ERAS-study group lies in the definition of treatment
bundles in the pre-, intra-, and postoperative course involving all aspects and profes-
sions of surgical care including surgeons, nurses, anesthesiologists, ICU physicians,
etc. It has been successfully applied in clinical practice and scientifically investi-
gated for patients undergoing elective bariatric [2], cardiac [3], colorectal [4, 5],
gynecologic [6], head and neck [7], hepatic [8], pancreatic [9], reconstructive [10],
thoracic [11] and urologic surgery [12].

However, it is in the nature of emergency surgery that patients are unprepared for
surgical intervention at the time of admission and that they present in altered psy-
chosocial and pathophysiological conditions. This group of acutely ill patients is not
amenable e.g., for a prehabilitation program. Moreover, as timely decision-making
and treatment is critical in the emergency setting, the possibilities of preoperative
optimization are limited.

Nevertheless, there is great optimization potential during the intra- and postop-
erative course of acute surgical interventions. ERAS protocols have been success-
fully implemented in emergency patients—selected articles will be presented in this
chapter.
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10.2 Definition of Enhanced Recovery After Surgery

The optimization and standardization of interventions aim to enhance the recovery
of patients in order to reduce morbidity, intensive care unit length of stay, and
H-LOS. Which in turn, translates into reduced hospitalization costs and socioeco-
nomic benefits for the entire society. Table 10.1 shows the items of the latest ERAS
protocol [4]. Of note, enhanced recovery programs not only define treatment bun-
dles but also monitor whether patients are treated according to the defined protocols.

10.3 Enhanced Recovery After Surgery Protocols
in Emergency Abdominal Surgery

The introduction of ERAS protocols in various fields of elective abdominal surgery
led to decreased morbidity resulting in faster recovery and shorter H-LOS [16-18].
Succeeding in elective surgery, ERAS protocols have been adapted for emergency
surgery by focusing on intra- and postoperative treatment bundles, as preoperative
optimization is not feasible.

10.3.1 Contents of ERAS Protocols in Emergency Surgery

Currently, there are four trials investigating ERAS versus conventional care (CC) in
patients undergoing emergency abdominal surgery [13-15, 19]. These studies
included patients undergoing emergency colonic resections or required operation
for perforated peptic ulcer. In three studies [13—15], the pre-, intra-, and postopera-
tive ERAS items were described in detail and are marked with asterisks (*) in
Table 10.1. One study does not give details on the assessed ERAS items [19].

Table 10.1 Ttems of ERAS protocols

Preoperative Intraoperative Postoperative
Counseling” Standard anesthetic Analgesia“
Optimization (Risk assessment, smoking protocol” Thromboprophylaxis”
cessation, etc.) Fluid and electrolyte ~ Fluid and electrolyte
Prehabilitation management” management”
Improving nutritional care Prevention of Early removal or
Management of anemia hypothermia* avoidance of urinary

Prevention of nausea and vomiting”
Preanesthetic medication”
Antimicrobial prophylaxis and skin

preparation”
No bowel preparation”

Minimal surgical
access”

Avoidance of drainage
of the peritoneal
cavity”

drainage”
Prevention of ileus”
Glycemic control
Nutritional care”
Early mobilization”

Avoidance of
nasogastric intubation”

Fluid and electrolyte management
Avoidance of fasting and carbohydrate
loading”

“Investigated in emergency abdominal surgery [13-15]
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10.3.2 Impact on Outcomes of Enhanced Recovery After Surgery
Protocols in Emergency Surgery

The first study that compared ERAS with conventional care (CC) in patients under-
going emergency abdominal surgery was published in 2014 [13]. Since then, three
additional studies followed [14, 15, 19]. The mean age of included patients in these
four studies ranged from 36.6 to 68 years.

In 2014, a randomized controlled trial assessing the applicability of ERAS pro-
tocols in emergency abdominal surgery was published [13]. These investigators
demonstrated that an ERAS protocol in peptic ulcer surgery in young patients with
a mean age of 36.6 years is able to reduce the H-LOS with similar morbidity and
mortality rates. Likewise, in 2014, a retrospective matched cohort study showed that
an ERAS protocol reduced H-LOS in patients undergoing emergency colorectal
resection compared to conventional care [14]. However, in 2016 a retrospective
cohort study did not demonstrate reduced H-LOS in emergency abdominal surgery
patients following an ERAS protocol, but reduced major complications compared to
conventional care [19]. A retrospective matched cohort study of patients undergoing
emergency colorectal resection—published in 2018—showed a shorter time to nor-
mal bowel function, reduced H-LOS and morbidity when comparing ERAS to
CC[15].

In summary, the findings of these four studies comparing ERAS with CC in
patients undergoing emergency abdominal surgery suggest, that (1) ERAS is feasi-
ble also in emergency cases, (2) had a positive impact on H-LOS and morbidity, and
(3) was without impact on mortality.

10.4 ERAS Protocols in Elderly Patients Undergoing
Emergency Surgery

Currently, there are no studies available that specifically assess ERAS protocols in
elderly patients undergoing acute surgical interventions. However, ERAS protocols
have been investigated in elderly patients undergoing elective surgery [20-23].

In 2012 and 2014, there were two prospective, randomized controlled trials pub-
lished comparing ERAS with CC in a total of 78 and 233 elderly patients undergo-
ing elective colorectal resection for cancer [20, 23]. The median age of the
investigated populations were 71.5 and 75.2 years, respectively. Both studies
revealed a shorter H-LOS in the ERAS compared to the CC group. On the other
hand, in 2016 a matched retrospective cohort study of 88 patients with a median age
of 77.2 years undergoing elective open pancreaticoduodenectomy showed similar
morbidity when comparing ERAS with CC [21].

Despite the lack of direct scientific evidence, ERAS protocols are expected to be
beneficial also in the elderly acute population [24]. Frail patients, in particular,
would profit from an adapted enhanced recovery program. The geriatric population
with increased cardio-pulmonary, renal, hepatic, and neurologic comorbidities and
reduced reserves including e.g., malnutrition are more susceptible to worse
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outcomes [25, 26]. Therefore, close monitoring, early mobilization, optimization of
perioperative analgesia, adapted volume resuscitation, tight glucose control, etc.,
are even more important than in younger, otherwise healthier patients. However, the
feasibility of ERAS protocols in elderly emergency patients needs to be assessed
thoughtfully. It is of paramount importance to adapt the ERAS bundles according to
the capabilities of geriatric patients, e.g., early mobilization might not be possible
due to coexisting musculoskeletal or neurologic disorders. Therefore, the feasibility
and impact on outcomes of the implementation of defined ERAS protocols in the
elderly emergency population need to be investigated in prospective, randomized
studies.
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