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Abstract

Objective: Enhanced Recovery After Surgery (ERAS) includes practices aimed at providing rapid recovery by standardizing pre-and
post-surgical care in patients undergoing colon surgery and reducing the metabolic stress response. The ERAS program is a systematic
application that includes surgeons, anesthetists, nurses, and assistant healthcare professionals in the care process and has been successfully
implemented in the international arena. Studies on ERAS protocols show that this system can be actively applied in different surgical
areas. Mechanism: This review article discusses the main reviews and recommendations of the medical community on ERAS and
valuable publications in the literature. Findings in brief: Guidelines of the ERAS Society for peri-operative care in gynecological
procedures were first published in 2016 and updated in 2019. ERAS Society recommended 12 items for pre-and intra-operative care and
10 post-operative care items. The objectives of these applications are to provide patient education and consultancy services before surgery,
to stop oral intake shortly before surgery and to start fast nutrition after surgery, to maintain a balanced body temperature and fluid level
to maintain normal physiology, to increase mobilization, to provide pain control with painkillers, prophylaxis of nausea and vomiting
and reduction of unnecessary or prolonged use of catheters. Conclusions: Studies suggest that increased compliance with ERAS agents
in colon surgery has a positive effect on operation results, but more studies are needed to reach this affirmation in gynecological surgery.
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1. Introduction
Gynecological surgery is very common; approxi-

mately 600,000 hysterectomies are performed each year in
the USA for benign reasons [1]. The American College
of Obstetricians and Gynecologists recommends surgery
with the least invasive procedures to reduce cost and reduce
complication rates [2]. Enhanced Recovery After Surgery
guidelines has been adopted as peri-surgical care, bowel
preparation, discontinuation of oral intake after midnight,
use of narcotics, use of analgesia, and slow transition to
oral intake with prolonged bed rest. This approach is not
evidence-based and is thought to increase recovery time.
For this reason, rapid surgical protocols are tried to be de-
veloped to maintain normal physiology in the perioperative
period, reduce postoperative complications and improve
patient outcomes without causing re-hospitalization.

Enhanced Recovery After Surgery (ERAS) includes
practices aimed at providing rapid recovery by standardiz-
ing pre-and post-surgical care in patients undergoing colon
surgery and reducing metabolic stress response [3]. The
ERAS program is a systematic application that includes sur-
geons, anesthetists, nurses, and assistant healthcare profes-
sionals in the care process and has been successfully imple-
mented in the international arena. Studies on ERAS proto-
cols show that this system can be actively applied in differ-
ent surgical areas [4].

ERAS in colorectal surgery enables a 2.5-days reduc-
tion in hospitalization and a reduction of up to 50% in com-
plications [5]. Using these protocols, an average profit of
$2245 (€1651) per patient was obtained [4,6]. Fast-track
surgery protocols have been published on protocols applied
for rectal, urological, pelvic, pancreatic, and stomach surg-
eries [7,8].

Guidelines of the ERAS Society for peri-operative
care in gynecological procedures were first published in
2016 and updated in 2019 [9]. ERAS Society recom-
mended 12 items for pre-and intra-operative care and 10
post-operative care items. The objectives of these appli-
cations are to provide patient education and consultancy
services before surgery, to stop oral intake shortly before
surgery and to start fast nutrition after surgery, to main-
tain a balanced body temperature and fluid level to main-
tain normal physiology, to increase mobilization, to pro-
vide pain control with painkillers, prophylaxis of nausea
and vomiting and reduction of unnecessary or prolonged
use of catheters. Components of these guidelines are given
in Fig. 1.

In this review, we briefly study the components and
implementation of ERAS in benign gynecological surgery
and discuss as a whole an improved perioperative outcome.
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Fig. 1. Guidelines for perioperative care in gyneco-
logic/oncology surgery: Enhanced Recovery After Surgery
(ERAS®) Society recommendations.

2. Pre-operative enhanced recovery after
surgery components
2.1 Preoperative information education and counseling

Patient education and counseling should include in-
formation to enlighten the patient about the operation and
the recovery process. Components of effective patient edu-
cation should be informed consent forms, including online
models, and patient interviews with the surgical team. Al-
though its benefit is not much in the studies, certainly, the
consultancy service does not cause any harm; for this rea-
son, pre-surgery patient education and counseling are rec-
ommended [10].

2.2 Preoperative optimization

Pre-operative health optimization includes medical
comorbidities such as anemia and hyperglycemia. In addi-
tion, tobacco and alcohol use should be routinely evaluated
before surgery. Population studies have shown that; 25% of
women have anemia before elective hysterectomy or my-
omectomy [11–13]. Anemia is a factor associated with the
high probability of blood transfusion during surgery and
clinical adverse outcomes [12]. In a study on gynecologi-
cal surgery, it was reported that anemia was associated with
one-month mortality and morbidity [14]. Blood transfu-
sion did not appear to improve these risks. Women with
pre-operative hemoglobin (Hgb) level <12 g/dL are more
likely to be subjected to perioperative blood transfusions
and their hospitalization time is also prolonged [15]. There
are three goals in patient bloodmanagement, to keep the pa-
tient’s pre-operative Hgb value of 12 and above, to reduce
the amount of bleeding during surgery, and to be able to

apply it correctly when blood transfusion is required [16].
Blood transfusion should be planned when the periopera-
tive Hgb level falls below 7 [17]. Oral iron should be pre-
ferred over pre-operative blood transfusion [12]. There is
evidence that interventions addressing these factors before
elective surgery reduce perioperative morbidity and mortal-
ity [9].

Smoking and alcohol use are common lifestyle risk
factors that can affect the outcome of the surgery, and
they affect human physiology in different ways. Smok-
ing mostly affects lung function, cardiovascular system,
immune response, and tissue healing [18]. Alcohol nega-
tively affects the liver, pancreas, and nervous system, heart
function, immune capacity, hemostasis, metabolic stress re-
sponse [19]. Smoking and alcohol are associated with in-
creased postoperative morbidity and should be stopped at
least four weeks before the procedure.

2.3 Preoperative fasting and carbohydrate treatment
Surgery is metabolic stress and therefore causes pe-

ripheral insulin resistance, resulting in hyperglycemia and
postoperative complications, and prolonged recovery time
[20]. In studies conducted in the light of this information,
it has been shown that postoperative insulin resistance is
reduced by half as a result of pre-operative carbohydrate
loading sufficient for rapid insulin response [21]. Com-
pared with fasting before the operation, it has been shown
that patients who received carbohydrates were discharged
earlier [21]. Oral carbohydrate loading reduces postopera-
tive insulin resistance, improves preoperative health, and is
routinely recommended [22].

2.4 Preoperative bowel preparation
ERAS protocols for gynecological surgery allow up

to 2 hours of clear fluids and up to 6 hours of solids
before induction of anesthesia, and carbohydrate loading
is recommended [23]. Mechanical bowel preparation is
not routinely recommended, even when bowel resection is
planned; because mechanical bowel preparation can often
cause dehydration and there is insufficient evidence that it
will benefit the patient [24]. Studies have shown that the
liquid taken up to 2 hours before surgery does not decrease
the pH of gastric fluid, does not increase complications, and
does not increase stomach content [25].

2.5 Preanesthetic medication
Routine sedatives should be avoided to reduce pre-

operative anxiety to speed up postoperative recovery [26].
Between the medications used in elective surgeries to be
performed with general anesthesia and placebo, it has been
shown that the postoperative experience of the patient does
not improve and the duration of anesthesia is increased with
these medications [27].
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2.6 Thromboembolism prophylaxis

Patients at risk of venous thromboembolism (VTE)
should receive prophylaxis with low-molecular-weight
heparin (LMWH) or heparin initiated before surgery in
combination with mechanical methods. Patients should
discontinue oral contraception and switch to another form
before surgery. Because in women using combined oral
contraceptives thrombotic coagulation factor changes, it
continues until 4–6 weeks after cessation of treatment [9,
26]. Therefore, it is recommended that the oral contra-
ceptive method should be discontinued one month before
the surgery, but this situation should be evaluated carefully
with the possibility of unwanted pregnancy [26].

3. Intra-operative enhanced recovery after
surgery components
3.1 Antimicrobial prophylaxis and skin preparation

Most pelvic surgeries include operations that be-
long to the clean-contaminated wound class. In gyne-
cology, pathogens in surgical site infections often include
skin flora, vaginal flora, or enteric bacteria. Intravenous
antibiotics (1st generation cephalosporin or amoxicillin-
clavulanic acid) should be routinely administered within 60
minutes before skin incision [9]; additional doses should be
given in case of prolonged operations, severe blood loss,
and during the operation of obese patients [28]. For pa-
tients with penicillin/cephalosporin allergy, a combination
of clindamycin and gentamicin or quinolone can be used
[26]. Laparoscopic operations that are not contaminated
with genitourinary or digestive tracts do not require antimi-
crobial prophylaxis. Before surgery, skin preparation is tra-
ditionally done with a shower, epilation, or skin antiseptic
solution. However, there is no clear evidence that epilation
reduces wound infection, regardless of the method chosen
(shaving, haircutting, or depilatory cream) [28]. For this
reason, epilation should be avoided and if necessary, a hair-
cut is preferred. For skin cleansing, chlorhexidine-alcohol
should be preferred over aqueous povidone-iodine solution
[29].

3.2 Standard anesthetic protocol

Short-acting anesthetic agents are preferable during
surgery to ensure rapid reanimation [9]. With the addition
of regional anesthesia to general anesthesia, postoperative
nausea and vomiting are reduced and a faster awakening is
provided. Since tidal volume (TV) can cause ventilator-
induced lung damage, no systematic advice can be pro-
vided, therefore no comment will be made on this issue [8].

3.3 Minimally invasive surgery

Although minimally invasive surgery is an important
factor in reducing hospital stay and accelerating patient re-
covery on its own, it is not seen as an integral part of ERAS.
In the ERAS protocol, it is recommended that efforts be

made to minimize surgical trauma by using the smallest in-
cision possible, making a transverse incision instead of the
sub-umbilical median [9].

3.4 Nasogastric intubation
While planning the operation within the scope of

ERAS, the surgical team should pay attention to choosing
the least invasive surgical method, determining the neces-
sity and duration of bladder catheterization, avoiding na-
sogastric tubes, and minimizing the use of other drainage
tubes [8,30].

3.5 Preventing intraoperative hypothermia
Anesthesia models performed with the ERAS proto-

col also aim to maintain normothermia and perioperative
euvolemia. Intraoperative hypothermia prolongs the recov-
ery time after anesthesia. Maintaining normothermia can
shorten the time in the post-anesthesia care unit and lower
maintenance costs [31].

3.6 Perioperative fluid management
While the idea of   replacing the losses in the body due

to reduced urine output and unnoticeable sweating has tra-
ditionally been adopted, new studies have shown that these
losses are not as high as thought [32]. Excess fluid ther-
apy has also been shown to increase intravascular pressure
and increase the atrial natriuretic peptide and cause deterio-
ration in the vascular endothelium [33]. Consequently, the
purpose of intraoperative fluid balance should be to main-
tain body weight before surgery, and fluid therapy with zero
balance should be applied to ensure euvolemia [34].

4. Post-operative enhanced recovery after
surgery components

Postoperative ERAS components generally focus on
pain management, rapid recovery of bowel function, diet,
and patient mobilization.

The primary expectation of patients who have under-
gone gynecological surgery due to benign indications is to
be discharged within one to two days following the surgery.
On the other hand, the second group recommendations of
the ERAS group were weak compared to the first group rec-
ommendations in terms of the reliability of the data.

This has led to a weak evaluation of the evidence in
studies including earlymobilization and postoperative anal-
gesia, especially in the selection of the optimal analgesic
regimen in vaginal and open surgery, the necessity and du-
ration of urinary drainage. In some cases, recommenda-
tions have been made based on findings from other surgi-
cal disciplines in which major abdominal surgery is rou-
tinely used. These comments should be taken into account
when evaluating the Guidelines for postoperative care in
gynecologic/oncology surgery: Enhanced Recovery After
Surgery (ERAS®) Society recommendations—Part II men-
tioned below.
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4.1 Early mobilization
Patients should be encouraged to mobilize within 24

hours of surgery.

4.2 Prophylaxis against thromboembolism
Recommendations for postoperative venous throm-

boembolism prophylaxis are for patients to wear appro-
priate pressure stockings and apply intermittent pneumatic
compression. Expanded prophylaxis for patients after la-
parotomy for abdominal or pelvic malignancies, that is,
should be arranged as 28 days [35].

4.3 Postoperative fluid therapy
Intravenous fluids should be stopped within 24 hours

after surgery and balanced crystalloid solutions should be
preferred [35].

4.4 Perioperative nutritional care
A standard diet is recommended within the first 24

hours after surgery.

4.5 Prevention of postoperative ileus and glucose control
With the use of postoperative laxatives and chewing

gum, rapid recovery of the intestines can be achieved [35].
In addition, by keeping blood glucose levels between 180–
200 mg/dL before, during, and after the operation to reduce
insulin resistance, metabolic stress can be reduced, and ul-
timately perioperative results can be improved [35].

4.6 Postoperative analgesia, nausea, and vomiting
A multimodal analgesia strategy should be applied to

reduce the need for opioids after surgery and to cope with
pain. Post-operatively, opioids should be given orally to
patients as soon as possible [35]. Postoperative nausea and
vomiting (PONV) is a common problem that delays recov-
ery and prolongs hospital stay [36]. Women who have un-
dergone laparoscopic and gynecological surgery, It has a
high risk of PONV, especially in long-term operations [36].
As a pain reliever, acetaminophen and non-steroidal anti-
inflammatory drugs (NSAIDs) in combination or dexam-
ethasone can be applied to all patients as long as there are no
contraindications to reduce postoperative nausea and vom-
iting [35].

4.7 Peritoneal and urinary drainage
Urine catheters should be removed as soon as pos-

sible postoperatively and within a maximum of 24 hours.
Patients should be encouraged to act within 24 hours after
surgery [35].

Peritoneal drainage has traditionally been used to pre-
vent fluid accumulation in the dissection bed, reduce blood,
serous collections, or the rate of infection [35]. It has
also been thought to be effective in preventing anastomotic
leakage in colorectal surgery [37]. However, drainage is
not routinely recommended after colon and rectal surgery

[38,39]. In the field of gynecology, there is very little data
on drains and anastomotic leaks [40]. It is not very ap-
propriate to comment on the data obtained from colorec-
tal surgery in gynecological surgery [35]. In a Cochrane
systematic review four studies with 571 participants were
included [41]. Lymphocysts of drains after pelvic lym-
phadenectomy has been shown to inhibit [41]. Drains have
even been associated with higher cyst rates after pelvic lym-
phadenectomy [41]. There are few studies on para-aortic
lymphadenectomy, but no evidence to suggest drainage
[42].

5. Discussion
ERAS guideline examines many peri and postoper-

ative suggestions for different surgical branches. Studies
have been conducted in which different protocols such as
gynecological surgeries, vaginal procedures, minimally in-
vasive surgery were performed. In addition, there are re-
views to explain which elements are more important in
these protocols applied to improve operative results. In
all studies evaluating open benign hysterectomies, a reduc-
tion in hospital stay was observed with ERAS applications
[43]. In the Wijk study, it was shown that the rate of dis-
charge within 2 days increased in patients who underwent
ERAS protocol and operated with open surgery [44]. In the
next study of the same group, they showed that surgery per-
formed for malignant and benign indications did not change
the length of hospital stay [45]. In the study by Kondo et
al. [46], when they compared the ERAS application in the
intestinal infiltrating deep endometriosis group, it showed
that it shortened the hospital stay. In conclusion, the length
of stay for laparotomy, laparoscopy and vaginal surgery
was shortened in the ERAS groups [46]. This resulted in
an improvement in cost in all surgical groups. It also re-
sulted in an increase in patient satisfaction and comfort [46].
When the groups with and without ERAS were compared,
it was observed that there was a decrease in narcotic use in
the ERAS group in all gynecological surgery groups [47].

In a study by Pache et al. [48], It was shown that there
was at least a 70% improvement in postoperative complica-
tions and hospital stay when acted in line with ERAS proto-
cols, and it was also emphasized that these results were bet-
ter in gynecological surgery compared to colorectal surgery.

In another study, gynecological operations were com-
pared under the heading of regional anesthesia and general
anesthesia applied in line with ERAS recommendations.
The results showed that the duration of stay, complication
rate, intravenous fluid use, and opioid use were reduced in
the regional anesthesia group. Increased patient satisfaction
and decreased hospital costs have been stated as additional
benefits of ERAS [49].

In a recent report, each component related to the use of
ERAS in gynecological surgery was examined separately.
It was concluded that reduced hunger, skin preparation with
chlorhexidine, multimodal pain management, nausea and
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Table 1. Review of the Literature.
Author Recommendations Results

Pache et al. [48] All items. 70% improvement in postoperative complications and
hospital stay when acted in line with ERAS protocols.

Modesitt et al. [49] Intraoperative anesthesia type. Duration of stay, complication rate, intravenous fluid use,
and opioid use was reduced in the regional anesthesia
group.

Kalogera et al. [50] Patient education, bowel preparation, elimination of na-
sogastric tubes, minimization of surgical drains, early
postoperative mobilization, early postoperative feeding,
early intravenous fluid discontinuation, early removal of
urinary catheters, use of laxatives, chewing gum, sur-
gical site infection reduction bundle, glucose manage-
ment, and venous thromboembolism prophylaxis.

Evidence and existing guidelines support 29 protocol ele-
ments for the Agency for Healthcare Research and Quality
Safety Program for Improving Surgical Care and Recov-
ery in gynecologic surgery.

Ferrari et al. [8] ERAS protocols in malign and benign gynecological
surgeries.

The advantages of ERAS in gynecologic surgery have
been strongly established, especially reduction in length
of stay.

Scheib et al. [4] Preoperative counseling to the patient, no bowel prepa-
ration, an opioid-sparing multimodal approach to pain
management, goal-directed fluid management, mini-
mally invasive surgery when possible, and early mobi-
lization and feeding.

This study supports quality evidence for individual com-
ponents of the ERAS pathway.

Peters et al. [51] In laparoscopic minimally invasive gynecological pro-
cedures, the results of recovery with ERAS protocols
and traditional methods were compared.

In this group of surgeries, there was no difference in 30-
day morbidity between the two groups, but the discharge
rates increased on the same day as the surgery, and im-
provement in perioperative outcomes was shown.

Bisch et al. [54] In this study, the results of the applications made ac-
cording to the recommendations in the guides related to
ERAS and the applicationsmade before these guidelines
are compared.

It has been observed that the clinical results have improved
and the money allocated for healthcare has been saved in
the applications carried out with the recommendations of
the ERAS guidelines.

Wijk et al. [56] This study is comparing postoperative results with En-
hanced Recovery After Surgery Gynecologic/Oncology
guideline.

Improvement in clinical outcomes has been shown with
compliance with the Enhanced Recovery After Surgery
Gynecologic/Oncology guideline elements.

vomiting prophylaxis, antibiotic prophylaxis, fluid balance
management, maintenance of body temperature at normal
values, reduction of drain use and transition to early nutri-
tion are feasible with a high level of evidence. Applications
with moderate evidence value were listed as carbohydrate
loading, avoidance of bowel preparation, use of prokinetics,
and early mobilization [50].

In another study evaluating fifty studies examining
ERAS in gynecological surgery; It was stated that it is
important to provide the patient with preoperative consul-
tancy, not to make bowel preparation, multimodal approach
in pain management, fluid balance management, preferring
minimally invasive surgery as much as possible, and early
mobilization and nutrition. In this study, multidisciplinary
teamwork and active participation of the patient in the pro-
cess are also emphasized [4].

In a study in which 410 women who had undergone
gynecological surgery were examined, it was reported that

the same-day discharge rate increased by 9.4% with ERAS
applications. It has been reported that pre-operative anti-
emetic applications and applications during anesthesia pro-
vide a decrease in postoperative pain and nausea/vomiting
(p< 0.001). It was stated that the increase in discharge rates
on the same day did not cause any change in postoperative
complications or re-hospitalization rates [51].

COVID-19 has a high and increasing attack rate and
was announced as a pandemic by World Health Organiza-
tion (WHO). The symptoms of the disease caused by the
responsible virus, SARS-CoV-2 exhibit a wide spectrum of
manifestations from asymptomatic patients to severe pneu-
monitis with multiple organ failure. Depending on the dis-
ease burden of the society, the rate of asymptomatic carriers
among adults admitted for surgery varies between 0.5% and
2% [52]. It is imperative to identify patients who are asymp-
tomatic but infected with SARS-CoV-2. The operations of
such patients can be delayed safely. Thus, patients, health-
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care workers, and other patients can be protected by avoid-
ing unnecessary exposures. Bedside preoperative COVID-
19 screening should be integrated into the ERAS program
so that we can reduce the risk of horizontal viral transmis-
sion and reduce the perioperative complications from un-
recognized SARS-CoV-2 infection [53].

ERAS Society’s guidelines for peri-operative care in
gynecological surgery [54], published in 2016, provide rec-
ommendations for pre-and intra-operative care and postop-
erative care, and the recommendations in these two guide-
lines are based on colorectal surgery guidelines. Studies
suggest that increased compliance with ERAS agents in
colon surgery has a positive effect on operation results, but
more studies are needed to reach this affirmation in gyne-
cological surgery [55]. Table 1 (Ref. [4,8,48–51,54,56])
provides a summary of the studies on ERAS.

As stated by the association, ERAS is multidisci-
plinary management of an unstable and dynamic process
that needs to be improved as the results emerge. When
the literature is reviewed, there is still a need for large ran-
domized studies in which different surgical techniques are
compared and the elements of the protocol are discussed
one by one. It is not clear which items are more criti-
cal in the ERAS program [57]. Few studies have evalu-
ated the results of ERAS protocols in demographics such as
obese, thin, old, or young. Accordingly, it is necessary to
develop evidence-based components for perioperative care
with ERAS recommendations, and it is necessary to de-
velop studies that will serve this purpose.
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