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HIGHLIGHTS

« The third updated review of the ERAS® Society gynecologic oncology guidelines is presented.
« This guideline will help integrate knowledge into practice and align perioperative care globally.
» ERAS teams are encouraged to adopt these recommendations and standardize perioperative pathways where possible.

ARTICLE INFO ABSTRACT

Articlf.’ history: Background. This is the third updated enhanced recovery after surgery (ERAS®) society guideline presenting
Received 16 May 2026 a consensus for optimal perioperative care in gynecologic oncology surgery.

Accepted 22 May 2026 Methods. A database search of publications using Embase and PubMed was performed (2018-2025).

Available online 6 June 2026 Studies for key elements within the ERAS gynecologic oncology protocol were selected with emphasis

Keywords: on meta-analyses, randomized controlled trials, and large prospective cohort studies. These studies
Enhanced recovery after surgery were then r_ev1ewed and graded according to the grading of recommendations, assessment, development
ERAS and evaluation (GRADE) system.

* These guidelines were presented in part at the 12th ERAS World Congress in Singapore, on May 14, 2026.
* Corresponding author at: Department of Obstetrics & Gynecology, Cumming School of Medicine, University of Calgary, 1331 29th St NW, Calgary, Alberta T2N 4N2, Canada.
E-mail address: gregg.nelson@ahs.ca (G. Nelson).
T SCD and PTR contributed equally to this article.

https://doi.org/10.1016/j.ygyno.2026.05.022
0090-8258/© 2026 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).


http://crossmark.crossref.org/dialog/?doi=10.1016/j.ygyno.2026.05.022&domain=pdf
https://doi.org/10.1016/j.ygyno.2026.05.022
mailto:gregg.nelson@ahs.ca
https://doi.org/10.1016/j.ygyno.2026.05.022
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://www.sciencedirect.com/science/journal/
www.elsevier.com/locate/ygyno

G. Nelson, A.D. Altman, A. Metcalfe et al.

Perioperative care
Surgical quality
Gynecologic oncology surgery

Gynecologic Oncology 210 (2026) 153-173

Results. All recommendations on ERAS protocol items are based on best available evidence. The level of
evidence for each item is presented accordingly.
Conclusions. The updated evidence base and recommendation for items within the ERAS gynecologic

oncology perioperative care pathway are presented by the ERAS® society in this consensus review. Gyne-
cologic surgeons may consider incorporating these recommendations into perioperative pathway design,
with efforts to achieve consensus within their practice where feasible.

© 2026 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Enhanced Recovery After Surgery (ERAS) is now a well-
established, internationally adopted surgical quality improvement
program that delivers demonstrable clinical benefits and cost sav-
ings for the healthcare system [1-3]. Because ERAS guidelines are
grounded in the highest-quality available evidence, periodic revi-
sion is required [4]. The ERAS Gynecologic Oncology guidelines
were first published in 2016 [5,6], with subsequent updates in
2019 [7] and 2023 [8]. This document represents the third update
of the ERAS® Society guidelines for gynecologic surgery, presenting
the latest evidence and recommendations for key components of
the perioperative care pathway. These updates are intended to sup-
port optimal management of patients undergoing surgery for gyne-
cologic indications, including both minimally invasive and open
procedures.
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2. Methods

Standard ERAS® Society Guideline methodology was adhered to [4]
and the guideline proposal was approved by the ERAS® Society Guide-
lines Committee (August 2025).

2.1. Formation of the guideline development group

International authors with expertise in gynecologic oncology peri-
operative care and guideline methodology were invited to participate
in the guideline update. The group consisted of 24 authors, including
17 gynecologic oncologists, 2 anesthesiologists, 1 internal medicine spe-
cialist, 1 PhD epidemiologist, 1 PhD health services researcher, 1 aca-
demic librarian and 1 independent expert surgeon appointed by the
ERAS® Society (MB). All members were experienced in research
methods and critical evaluation.
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2.2. Literature search

The literature search (2018 to 2025) was conducted by an academic
librarian (LB) using the Embase, PubMed MEDLINE, Scopus, and Web of
Science databases to search controlled vocabulary (medical subject
headings) and key words that included “gynecology”, “gynecologic on-
cology”, and all previous pre-, intra-, and post-operative ERAS Gyneco-
logic Oncology items [5-8]. The search focused on randomized clinical
trials and large observational studies (>800 patients) to maximize
search feasibility and relevance. The reference lists of all eligible articles
were cross-checked with those of other relevant studies.

2.3. Quality assessment

The quality of evidence and recommendations were evaluated by
one or two authors per item according to the Grading of Recommenda-
tions, Assessment, Development and Evaluation (GRADE) system (see
Table 1a and b) [9], whereby recommendations are given as follows:
Strong recommendations indicate that the panel is confident that the
desirable effects of adherence to a recommendation outweigh the unde-
sirable effects. Weak recommendations indicate that the desirable ef-
fects of adherence to a recommendation probably outweigh the
undesirable effects, but the panel is less confident. Recommendations
are based on quality of evidence: high, moderate, low and very low,
but also on the balance between desirable and undesirable effects. Con-
sistent with other ERAS® Society guidelines [10], in some cases strong
recommendations may be reached from low-quality data and vice
versa. The quality of evidence and recommendation strength for each
item was reviewed and verified by the core guideline team (GN, PTR,
and SCD). Individual search results and associated grading tables for
each ERAS Gynecologic Oncology guideline item are shown in the
Appendix.

3. Results

A summary of the evidence, recommendations, evidence level, and
recommendation grade are provided for each individual ERAS item
below and summarized in Table 2. Topics for which there was no change
to the recommendation or evidence base are listed in Table 3 (nausea
and vomiting prophylaxis, avoidance of drains/tubes, postoperative nu-
trition, prevention of postoperative ileus).

3.1. Preadmission information, education and counselling

Standardized pre-admission information, education, and counselling
are important aspects of surgical care. These have been associated with
improved patient outcomes including a reduction in anxiety, pain, and
length of stay [11-16]. Patients have reported inconsistent approaches
in the delivery of pre-operative and discharge instructions [17]. How-
ever, development of standardized scripts has been shown to improve
the consistency of the information provided [18]. Evidence supporting
the optimal method to provide pre-admission information, education,
and counselling is mixed. A randomized controlled trial found that

Table 1
a. GRADE system for rating quality of evidence.
Evidence Definition
level
High quality ~ Further research unlikely to change confidence in estimate of
effect
Moderate Further research likely to have important impact on confidence in
quality estimate of effect and may change the estimate
Low quality  Further research very likely to have important impact on
confidence in estimate of effect and likely to change the estimate
Very low Any estimate of effect is very uncertain
quality
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Table 1
b. GRADE system for rating strength of recommendations.

Recommendation Definition

strength

Strong When desirable effects of intervention clearly outweigh the
undesirable effects, or clearly do not

Weak When trade-offs are less certain — either because of low

quality evidence or because evidence suggests desirable and
undesirable effects are closely balanced

inclusion of written information was associated with improved patient
satisfaction and outcomes compared to verbal information alone [19].
Emerging evidence supports that some pre-admission counselling can
be provided virtually, with comparable results to in-person counselling
[20]. There is increasing interest in the use of artificial intelligence (AI)
for patient counselling; while initial results are promising, most RCTs ex-
amining Al-assisted interventions in health care are small, single-center
trials thus results should be interpreted with caution [21]. One small
trial reported a statistically significant decrease in anxiety and depres-
sion in cancer patients who received pre-chemotherapy counselling
from ChatGPT compared to clinician-led counselling; [22] however, ex-
pert review of the information provided by ChatGPT noted that approx-
imately 10% of the information provided by ChatGPT was inaccurate [22].
Other work has demonstrated that steps can be taken to improve the ac-
curacy of information provided by Al-powered chatbots and highlights
that this may be necessary prior to using them to provide medical advice
to patients [23]. Regardless of how pre-admission information, educa-
tion, and counselling is provided, efforts should be made to ensure that
patients understand the materials presented and have an opportunity
to ask questions. Teach-back methods where patients and/or their family
members/caregivers repeat back their understanding of the information
provided and their planned actions in response to the information pro-
vided have been shown to be an effective method to ensure patient com-
prehension [24].

Summary and recommendation: While more evidence is needed on
the optimal strategies to provide pre-admission information, education,
and counselling, studies clearly show the benefits of these low-risk in-
terventions. Thus, as part of adoption of ERAS protocols, standardized
processes should be developed to ensure that all patients are provided
with information about the specific procedure that will be performed,
what to expect post-intervention, and how they can be actively in-
volved in ensuring optimal outcomes.

Evidence level: Moderate.

Recommendation grade: Strong.

3.2. Prehabilitation

Prehabilitation aims to optimize the patient's physical, nutritional,
and psychological status prior to surgery to enhance functional
outcomes and recovery. In gynecologic oncology, multimodal
prehabilitation programs have been shown to be feasible and safe
[25,26] with potential preoperative and postoperative benefits [27].

Published studies indicate that structured prehabilitation in gyneco-
logic oncology enhances preoperative functional capacity, nutritional
status, and psychological wellbeing. Reported improvements in the
6-Minute Walk Test range from 20.7 m to 38.27 m above baseline, ac-
companied by progressive increases in daily step counts throughout
the intervention period [28-30]. Gains in muscle strength and cardiore-
spiratory fitness have also been documented, including a 20% increase
in the one repetition maximum for leg press and an 8% rise in VO,
peak [31]. In addition, prehabilitation has been associated with an
approximate 10% reduction in the prevalence of preoperative malnutri-
tion [28,31] and a 1.2-to-5-point decrease in Hospital Anxiety and
Depression Scale (HADS) scores [28-30]. However, the implications of
these preoperative improvements for oncologic outcomes remain
uncertain.
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Table 2
Enhanced Recovery after Surgery (ERAS®) Society guidelines for gynecologic oncology: 2026 update.
Item Recommendation Evidence level Recommendation
grade
Preadmission information, Develop standardized processes to ensure all patients receive procedure-specific Moderate Strong

education and counselling information, understand what to expect post-intervention, and how they can actively
contribute to optimal outcomes.

Prehabilitation Integrate a multimodal prehabilitation program to enhance preoperative functional Moderate Weak
capacity, nutrition status, and psychological wellbeing.

Preoperative optimization

and frailty assessment

Anemia correction Identify the cause of anemia (often iron deficiency) and correct it preoperatively, e.g., with High Strong
iron supplementation as appropriate.

Smoking cessation Smoking should be stopped preoperatively; benefits appear after 4 weeks, but any High Strong
smoke-free interval is likely helpful.

Alcohol cessation Implement preoperative alcohol cessation with a 4-8 week abstinence target, especially =~ Moderate Strong
in those screening positive for alcohol abuse.

Frailty assessment Perform frailty assessment as part of baseline evaluation for all new preoperative patients Moderate Strong

using brief screening tools, with referral of screen-positive patients for comprehensive
geriatric assessment.

Preoperative bowel When bowel prep is used and colorectal resection is anticipated, include oral antibiotic Moderate Strong
preparation bowel preparation (OABP) plus mechanical bowel preparation (MBP).
OABP alone is an alternative to OABP + MBP when colorectal resection is anticipated. Low Weak
Modified MBP (oral laxatives instead of osmotic prep) plus OABP is an alternative to Moderate Weak
conventional osmotic MBP plus OABP for anticipated colorectal resection.
Bowel preparation regimens that include OABP should include anaerobic coverage. Moderate Strong
Do not perform bowel preparation with MBP alone. High Strong
Do not use bowel preparation in benign gynecologic surgery when colorectal resection is  High Strong
not anticipated.
Preoperative fasting and Permit clear fluids until 2 h before anesthesia and surgery. High Strong
carbohydrate treatment
Permit solids until 6 h before anesthesia and surgery. High Strong
Use oral carbohydrate loading before surgery to shorten time to return of bowel function Moderate (GI recovery) High Strong
and improve patient comfort. (comfort) Strong
Carbohydrate loading in well-controlled type 2 diabetes can be used but with caution. Low Weak
GLP-1 agonists Hold GLP-1 agonists on the day of procedure for daily dosing, and for a week before Moderate Strong
procedure for weekly dosing; resume POD1.
Preoperative medications ~ Administer NSAIDs and acetaminophen (IV or PO) preoperatively to reduce opioid Moderate Strong
requirements.
Gabapentin may decrease postoperative pain but should be used cautiously and limited in High Strong
the elderly; there is no role for gabapentin in minimally invasive surgery.
Consider duloxetine to reduce pain in minimally invasive surgery. Moderate Weak
VTE prophylaxis Initiate comprehensive lower limb exercises and deep breathing postoperatively to Moderate Strong
decrease thrombosis risk.
Use graduated compression stockings or pneumatic compression devices combined with ~ High Strong
LMWH.
Initiate pharmacologic thromboprophylaxis preoperatively (within 2 h of skin incision). ~ Moderate Strong
Continue postoperative extended prophylaxis with LMWH for 28 days after cancer High Strong
laparotomy.
Extended postoperative prophylaxis with DOACs can be used to reduce cost without High Strong
increased bleeding risk.
Limit or eliminate 28-day postoperative pharmacologic prophylaxis in MIS; use Moderate Strong

mechanical methods preferentially intraoperatively; consider medical prophylaxis only if
Caprini score is high.
TXA may be used to decrease bleeding and transfusions without increasing VTE. Moderate Strong
VTE prophylaxis can be considered during the entire course of neoadjuvant chemotherapy Low Weak
prior to surgery.

Surgical site infection (SSI)

reduction bundles

Antimicrobial Use intravenous cephalosporins plus metronidazole for clean/contaminated cases; in High Strong
prophylaxis severe penicillin/cephalosporin allergy, consider ciprofloxacin or clindamycin with
metronidazole or gentamicin.
Skin prep (Preop Preoperative bathing with chlorhexidine is recommended for gynecologic laparotomy to  Moderate Strong
bathing) reduce SSI.
Skin prep (Abdominal Prepare abdominal wall with chlorhexidine-alcohol; use povidone-iodine when High Strong
wall) chlorhexidine is not available or contraindicated.
Vaginal prep Use vaginal preparation with iodine or chlorhexidine solutions. High Strong
Normothermia Monitor patient temperature intraoperatively and prevent intraoperative hypothermia. High Strong
(monitoring and
prevention)
Forced-air warming Implement forced air warming preoperatively for at least 45 min prior to surgical incision. High Strong
Warmed IV fluids Warmed IV fluids may be used intraoperatively to prevent hypothermia-related SSI. Low Strong
Ambient OR Maintain ambient OR temperature > 21.1 °C, especially combined with forced-air Low Strong
temperature warming, to improve normothermia.
Monitoring temperature Continuous monitoring of core temperature intraoperatively should be performed with Moderate Strong
esophageal temperature probe to maintain normothermia.
Wound closure Routine subcutaneous closure in gynecologic laparotomy is not recommended. Low Strong

(subcutaneous closure)
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Table 2 (continued)
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Item Recommendation Evidence level Recommendation
grade
Wound closure Routine subcutaneous drainage in gynecologic laparotomy is not recommended. Moderate Strong
(subcutaneous drainage)
Wound closure Routine use of prophylactic negative pressure wound treatments is not recommended. High Strong
(negative pressure
dressings)
Wound closure Irrigation of the wound (with povidone-iodine or alternative) should be considered as Moderate Strong
(irrigation) part of an SSI bundle.
HbA1C measurement Measure HbA1C in people scheduled for surgery based on national diabetes screening High Strong
guidelines.
HbA1C screening Consider HbA1C screening for people having surgery who do not meet national diabetes ~ Low Weak
screening guidelines if there are additional risk factors for postoperative infections
(e.g., tobacco use or previous postoperative infection).
Avoidance of Treat hyperglycemia (glucose >180 mg/dL) with weight-based correction-dose insulin in Moderate Strong
perioperative patients with and without diabetes.
hyperglycemia
Standard anesthetic
protocol
Short-acting agents and  Use short-acting anesthetics, objectively monitor neuromuscular block depth, and ensure Low (short-acting) Strong
NMB monitoring complete reversal. High (monitoring) Strong
Protective ventilation Use lung-protective ventilation (e.g., tidal volume 6-8 mL/kg, moderate PEEP). Moderate Strong
Multimodal analgesia Use perioperative multimodal analgesia (non-opioid oral meds plus incisional local High (multimodal, Strong
and regional techniques anesthetic or fascial plane blocks such as quadratus lumborum, TAP, erector spinae) to acetaminophen+-NSAID,
reduce systemic opioid use. incisional bupivacaine)
Moderate (quadratus lumborum  Strong
block)
Low (TAP and erector spinae Strong
blocks)
Goal-directed fluid Use perioperative GDFT to reduce hospital length of stay and complications in major High Strong
therapy (GDFT) gynecologic oncology surgery.
Minimally invasive Use MIS for uterine-confined endometrial cancer and laparotomy for operable cervical High Strong
surgery (MIS) cancer, combined with ERAS, to optimize recovery
Align ERAS pathway utilization with the surgical approach that best supports oncologic High Strong
goals in patients at risk for or diagnosed with ovarian cancer.
Prioritize 5 mm instead of 11 mm primary trocar and intracorporeal rather than Moderate Strong
transvaginal colpotomy closure to reduce postoperative pain and cuff complications.
Modify MIS ERAS protocols (e.g., omission of passive voiding trials) to improve same-day High Strong
discharge metrics.
Opioid sparing Use restrictive (1-5 tablets) or no-opioid discharge prescriptions for most patients. High Strong
postoperative analgesia
Continue buprenorphine perioperatively in patients with opioid use disorder. High Strong
Consider buprenorphine instead of full opioid agonists for postoperative pain. Moderate Weak
Suzetrigine may be used instead of full opioid agonists for postoperative pain (taking cost Moderate Weak
into account).
Urinary drainage
Routine cases Remove indwelling bladder catheters as early as possible (same day for MIS, no later than Moderate Strong
POD1 for laparotomy, including radical hysterectomy), unless contraindicated.
Bladder/ureter injuries ~ Maintain urinary catheters for 7 days after elective/traumatic cystotomy or cystectomy;  Low Strong
irradiated patients or complex ureteral reconstructions may need 2-4 weeks; obtain
cystogram before removal in complex repairs.
Early mobilization Encourage patients to mobilize within 24 h of surgery; ensure nursing/allied health Low Strong
resources to support this.
Discharge pathways Provide clear, understandable discharge information; use digital tools/apps when Low Strong
possible, to improve adherence to instructions and early complication detection.
Audit and reporting Use audit and feedback to monitor and report compliance with each ERAS component. Moderate Strong
Aim for >80% overall ERAS protocol compliance, as higher compliance correlates with Moderate Strong

improved outcomes (shorter LOS, fewer complications/readmissions).

Regarding intraoperative and postoperative outcomes,
prehabilitation has been associated with a reduction in intraoperative
blood transfusion (14.3% vs. 53.3%), postoperative complications (53%
vs 79%), length of hospital stay (5.0 vs. 7.0 days) and time to initiation
of adjuvant chemotherapy (25 vs. 35 days). However, these data are de-
rived from small pilot feasibility studies [32,33].

Emerging data suggest that multimodal prehabilitation is feasible,
safe and may optimize preoperative functional status, as well as support
postoperative recovery in gynecologic oncology patients. However, the
current evidence is limited by small sample sizes, heterogenous inter-
ventions, and a lack of high-quality randomized controlled trials. Larger
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studies are needed to determine which patient populations benefit
most from specific interventions and to confirm any improvements in
clinical outcomes.

Summary and recommendation: The integration of a multimodal
prehabilitation program is suggested to enhance preoperative func-
tional capacity, nutrition status and psychological wellbeing. Further
data are needed to determine the overall impact and to identify the
most effective interventions.

Evidence level: Moderate.

Recommendation Grade: Weak.
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Table 3
ERAS items not updated in 2026 guideline (no change in recommendation/evidence).

Gynecologic Oncology 210 (2026) 153-173

Item Recommendation Evidence Recommendation
level grade

Nausea and vomiting A multimodal approach to post-operative nausea and vomiting with >2 antiemetic agents should be used for patients Moderate Strong

prophylaxis undergoing gynecologic oncology surgery.

Avoidance of The use of peritoneal drains and nasogastric tubes should be avoided after abdominal surgery. High Strong

drains/tubes

Postoperative A regular diet within the first 24 h after gynecologic oncology surgery is recommended (including for patients High Strong

nutrition undergoing bowel resection).

Prevention of Coffee consumption and gum chewing are effective in decreasing the time to bowel function, as well as ERAS High Strong

postoperative ileus

components such as euvolemia, early feeding and early mobilization.

3.3. Preoperative optimization and frailty assessment

Patients with co-morbidities, such as cardiovascular or pulmonary
disease, should undergo specialty consultation to ensure safe perioper-
ative planning. Optimization should also address anemia, smoking, and
alcohol abuse. The benefits of medical optimization must be balanced
with the surgical urgency, particularly interventions expected to result
in long surgical delays.

3.3.1. Anemia

Pre-operative anemia is common and associated with morbidity and
mortality in the surgical patient [34]. Specifically in gynecologic oncol-
ogy, pre-operative anemia is seen in about a quarter of patients, and as-
sociated with higher risk of infectious complications, need for
transfusion, and thrombosis, even after correcting for confounders
such as stage and surgical complexity [35]. Patient blood management
programs seek to improve pre-operative anemia to improve clinical
outcomes and to decrease the utilization of blood transfusion [36]. Un-
derstanding the cause of anemia is essential, especially to identify easily
correctable causes such as iron-deficiency. Supplementation with iron is
recommended prior to elective surgery in those patients with iron-
deficiency anemia; the method of supplementation is dependent on
the degree of anemia and time to surgery [36]. Patient blood manage-
ment programs have been successful in increasing pre-operative hemo-
globin and reducing blood transfusion in gynecologic oncology.
However, there remains an absence of evidence for peri-operative or
survival benefits [36-38].

3.3.2. Alcohol, tobacco use

Smoking is associated with pulmonary and almost all major surgical
complications including wound dehiscence, anastomotic complication
and thromboembolic events [39-41]. Efforts to minimize or stop
smoking, even for 4 weeks prior to surgery can improve outcomes
[40-44], but data suggest longer may have even more improvements.
Intensive perioperative alcohol cessation 4-8 weeks before surgery in
risky drinkers (defined as >3 alcohol units/day or > 21 units/week; 1
unit = 12 g ethanol) reduces postoperative complications (RR 0.62,
95% CI 0.40-0.96) across three Danish RCTs (n = 140); mortality data
are inconclusive [45]. Screening for unhealthy excessive alcohol use
and potential alcohol withdrawal is an important part of pre-operative
assessment.

Summary and recommendation: All surgical patients need optimiza-
tion of medical co-morbidities in collaboration with medical specialties
and anesthesia. Anemia is common and frequently due to iron defi-
ciency. Identifying the cause of anemia and correcting it should occur
pre-operatively. Smoking is associated with postoperative morbidity
and should be stopped pre-operatively, however the optimal smoke-
free interval is not clear. It appears benefits occur after 4 weeks, but
any time without smoking may be helpful. Implement preoperative al-
cohol cessation with a 4-8 week abstinence target, especially for those
screening positive for alcohol abuse.
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Evidence Level:

Anemia: High.

Tobacco: High.

Alcohol: Moderate.
Recommendation grade:
Anemia: Strong.
Tobacco: Strong.
Alcohol: Strong,

3.3.3. Frailty assessment

Frailty is a clinical syndrome marked by reduced resilience to the
stress of disease and its treatment. It can be assessed prospectively
using multidimensional tools based on patient report or direct physical
function testing, although most gynecologic oncology data are retro-
spective [46]. Across multiple studies, frailty is associated with in-
creased morbidity, prolonged hospitalization, higher postoperative
mortality, and greater health care utilization, regardless of the assess-
ment method used [47-51].

There is no consensus on the optimal tool for routine clinical use,
but several options can be integrated into practice. The simplest are
frailty indices, such as the deficit accumulation index and the Fried
phenotypic frailty index, which are brief inventories of comorbidi-
ties and functional status [52,53]. Although easily derived, these
tools have important limitations and are probably better suited to
research than routine care. Direct physical performance tests, in-
cluding the Timed Up and Go (TUG) and the Five Times Sit-to-
Stand test (FTSST), can be administered quickly in clinic [54,55],
but they measure specific physical parameters, are not validated
in surgical oncology, and are likely insufficient to identify preoper-
ative frailty on their own. More comprehensive approaches, such
as the comprehensive geriatric assessment, evaluate multiple do-
mains but are challenging to implement in busy clinics [56].

Given these barriers, a pragmatic strategy is stepwise screening.
Brief tools such as the FRAIL scale or G8 questionnaire (both self-
administered) or the Edmonton Frail Scale can be used for rapid preop-
erative screening. Patients who screen positive can then be referred for
a formal comprehensive geriatric assessment in specialized care.

Summary and recommendation: Frailty assessment is recom-
mended as part of the baseline evaluation for all new preoperative pa-
tients, using brief screening tools with referral of screen-positive
patients for comprehensive geriatric assessment.

Evidence level: Moderate.

Recommendation grade: Strong.

3.4. Preoperative bowel preparation

Since the 2019 update of the Enhanced Recovery After Surgery
(ERAS) guidelines, a growing body of evidence has emerged evaluating
the role of preoperative bowel preparation in both benign gynecologic
surgery and open gynecologic oncology procedures involving colorectal
resection. Additionally, high level data generated through randomized
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controlled trials in elective colorectal surgery and meta-analyses of the
collective studies on preoperative bowel preparation has grown, leading
to opportunities to extrapolate to gynecologic cancer surgery requiring
colorectal resection.

The benefit of preoperative bowel preparation appears to be predom-
inantly associated with the addition of oral antibiotic bowel preparation
(OABP) with similar surgical site infection (SSI) reduction rates noted in
ovarian cancer cytoreduction with bowel resection when comparing
OABP alone versus OABP plus mechanical bowel preparation (MBP)
[57,58] and in colorectal resections with OABP alone versus OABP plus
MBP [59-61]. Within large retrospective ovarian cancer debulking stud-
ies, OABP plus MBP in the setting of bowel resection appears to be asso-
ciated with decreases in deep incisional and organ/space SSI, diverting
ostomy use, readmissions, and length of hospital stay [57,58]. However,
OABP plus MBP was also associated with higher risk of ICU admission
and more severe cardiac and GI complications [58]. In the setting of elec-
tive colorectal resection for colorectal pathology, randomized controlled
trials and meta-analyses overarchingly support a combination of OABP
plus MBP in providing the greatest benefit in reducing SSI, anastomotic
leak (AL), and other postoperative complications such as ileus, reopera-
tion, readmission and mortality. Specifically, the addition of OABP to
MBP appears to reduce the risk of SSIs by 30-84% [57-59,62-73], AL by
40-70%[60,65,70,72-75], and significantly reduces rates of ileus, reoper-
ation, readmission, mortality [66,73] and overall complications [65].

Additional considerations that have been identified through studies
in colorectal surgery include the importance of anaerobic coverage
when using OABP, with a 75% lower SSI rate noted when anaerobes
are covered compared to no anaerobic coverage [64] and that the use
of OABP does not appear to increase Clostridium difficile risk [67,76].
There is also RCT-derived data suggesting a modified MBP with oral lax-
atives plus OABP is non-inferior to conventional osmotic MBP plus OABP
in SSI rates and patients better tolerated modified MBP [77].

Importantly, in colorectal resections MBP alone does not appear to
improve SSI, AL, reoperation, or mortality rates [78-80] and there is
one prospective observational study in colorectal surgery that suggests
anearly 4-fold higher AL rate when OABP alone was utilized [ 74]. Higher
level evidence remains needed in the setting of elective colorectal resec-
tion to determine the optimal bowel preparation in such settings. Nota-
bly, a four-arm RCT (NCT03663504) leveraging the REthinking Clinical
Trials (REaCT) platform and National Surgical Quality Improvement
Program (NSQIP) comparing OABP alone, MBP alone, OABP plus MBP,
and no bowel preparation on SSI rates in elective colorectal surgery is
currently underway and expected to be completed in July 2026 [81].

In benign gynecologic surgery without bowel resection, recently
published randomized controlled trials assessing the impact of MBP
on intraoperative pelvic visualization and bowel handling during mini-
mally invasive surgery demonstrated no difference with MBP compared
to 24-h preoperative liquid diet [82,83] or 3-day preoperative minimal
residual diet [83], including in patients with higher BMIs [84]. However,
there were higher rates of patient gastrointestinal (GI) discomfort asso-
ciated with MBP [82,83]. Collectively, these randomized controlled trials
demonstrate that routine MBP does not improve ease of surgery in be-
nign gynecologic cases but is a patient dissatisfier and should be aban-
doned in this surgical setting.

In summary, when a colorectal resection is anticipated, OABP plus
MBP is associated with reduced rates of SSIs, AL, and other postopera-
tive complications. Additionally, there is strong evidence against using
bowel preparation in gynecologic surgery when a colorectal resection
is not planned. OABP plus MBP, as well as alternative bowel preparation
strategies, remain under study in colorectal surgery.

Summary and recommendations:

When colorectal resection is anticipated as part of gynecologic sur-
gery and bowel preparation is utilized, bowel preparation should in-
clude OABP plus MBP.

Evidence level: Moderate.

Recommendation grade: Strong.
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Bowel preparation with OABP alone in the setting of anticipated co-
lorectal resection is an alternative to OABP plus MBP.

Evidence level: Low.

Recommendation grade: Weak.

Modified MBP (oral laxatives instead of osmotic preparation) plus
OABP is an alternative to conventional MBP (osmotic preparation)
plus OABP in the setting of anticipated colorectal resection.

Evidence level: Moderate.

Recommendation grade: Weak.

Bowel preparation regimens that include OABP should include an-
aerobic coverage.

Evidence level: Moderate.

Recommendation grade: Strong.

Bowel preparation should not be performed with MBP alone.

Evidence level: High.

Recommendation grade: Strong.

Bowel preparation should not be used in benign gynecologic surgery
when a colorectal resection is not anticipated.

Evidence level: High.

Recommendation grade: Strong.

3.5. Preoperative fasting and carbohydrate treatment

High glycemic variability is associated with longer post-operative
lengths of stay and increased short-term and long-term mortality [85,
86]. ERAS protocols promote minimization of fasting times and recom-
mend a preoperative complex carbohydrate load between 2 and 3 h
prior to surgery to minimize glycemic variability. While carbohydrate
loading shortens length of stay, the evidence indicating that reduction
ininsulin resistance as the primary mechanism for this effect is not con-
sistent [87]. Even so, studies have consistently demonstrated that carbo-
hydrate loading is associated with earlier recovery of gastrointestinal
function and improved patient comfort [88-90]. Combining carbohy-
drate loading with early feeding further improves gastrointestinal re-
covery times and shortens length of stay [91].

The optimal volume of carbohydrate solution remains uncertain, but
the most recent American Society of Anesthesiologists guidelines per-
mit up to 400 mL within 2 h of surgery [92]. Complex carbohydrate so-
lutions with starches such as maltodextrin are preferable, as they reduce
glycemic variability better than simple sugar solutions like sports drinks
or fruit juices [93-95]. While initial ERAS protocols described a two-
dose regimen (800 mL with 100 g maltodextrin the evening before sur-
gery and 400 mL with 50 g maltodextrin 2-3 h before anesthesia induc-
tion), given the effects of carbohydrate loading last about 6 h, the
benefit of an evening dose is unclear. No studies have compared one
vs. two-dose regimens. However, mechanistically, the morning dose
(2 h pre-induction) is the more physiologically important dose, as it is
the one that directly transitions the patient from fasting to fed state at
the time of surgery.

Whether carbohydrate loading is safe in diabetic patients remains
controversial [96]. There does not appear to be a difference in gastric
emptying times or glycemic variability between patients with and with-
out diabetes receiving a carbohydrate load [97-99]. Randomized clinical
trials in bariatric surgery patients indicate no differences in glycemic
control or aspiration risk between those with and without diabetes
[100,101].

Glucagon-like peptide-1 (GLP-1) receptor agonists, which are
known to slow gastric-emptying, have become increasingly common
in gynecologic oncology patients, raising concerns about fasting times.
Both a meta-analysis of nine studies involving 185,414 patients and a
claims database review of 392,065 surgical patients found no associa-
tion between GLP-1 use and perioperative pulmonary aspiration [102,
103]. While there is no high-level evidence to inform the optimal dura-
tion of fasting for patients on GLP-1 agonists, a meta-analysis of studies
using gastric emptying scintigraphy found that the mean difference in
gastric emptying with GLP-1 agonists was only 36 min [104,105]. Even
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so, in line with guidance from the American Society of Anesthesiologists,
and reaffirmed by a multi-society consensus panel,we recommend
holding GLP-1 agonists on the day of the procedure for patients on
daily dosing and for a week prior to the procedure for patients on
weekly dosing, irrespective of whether the GLP-1 agonist is prescribed
for type 2 diabetes or weight loss [106,107]. After that, patients on
GLP-1 agonists can be similarly managed in terms of fasting. GLP-1 ago-
nists can be resumed on post-operative day 1.

Summary and recommendations:

Patients should be permitted to drink clear fluids until 2 h before
anesthesia and surgery.

Patients should abstain from solids 6 h prior to induction of
anesthesia.

Oral carbohydrate loading is recommended before surgery to
shorten time to return of bowel function and improve patient comfort.

GLP-1 agonists should be held on the day of the procedure for pa-
tients on daily dosing and for a week prior to the procedure for patients
on weekly dosing.

Evidence level:

Safety of fasting times for solids and fluids: High.

Carbohydrate loading improves patient comfort: High.

Carbohydrate loading promotes recovery of GI function: Moderate.

Beneficial effects of carbohydrate loading occur primarily via insulin
resistance: Low.

Carbohydrate loading, safety in people with diabetes: Low.

Cessation of GLP-agonists preoperatively: Moderate.

Recommendation grade:

Fasting guidelines: Strong.

Carbohydrate loading (general): Strong.

Cessation of GLP-agonists preoperatively: Strong.

Carbohydrate loading in well-controlled Type 2 Diabetes: Weak.

3.6. Preoperative medications

Preoperative medications in gynecologic surgery should be
aimed at decreasing pain and anxiety. Consistent with previous
ERAS guidelines, anxiolytics may be used in certain cases but should
not be considered routine and should be avoided within 12 h of sur-
gery [5,8]. Gabapentinoids have been examined in several meta-
analyses, in gynecologic [108] and bariatric surgery [109], and a
randomized trial in inguinal hernia repair [110], showing a decrease
in postoperative pain. Gabapentin, however, remains cautionary for
use in elderly patients due to effects related to sedation, delirium
and pneumonia [8,111]. Preoperative use of gabapentin in mini-
mally invasive gynecologic procedures has been examined in one
RCT and has shown no benefit in decreasing pain [112]. Although
there remains limited evidence for the use of preoperative acet-
aminophen, there is support in the colorectal literature [108] and
should be considered in the preoperative setting unless the patient
has obvious contraindications; studies examining acetaminophen
have administered this medication orally, IV and rectally. A single
site unblinded randomized controlled trial of 76 patients in mini-
mally invasive gynecology (v-notes) examined the use of
duloxetine (60 mg orally) preoperatively and repeated postopera-
tively (24 h); they found a decrease in multi-assessment pain
scores, decreased rescue analgesic use and increased QoL scores
[113].

Summary and recommendations: Preoperative administration of
NSAIDs and acetaminophen (IV or po) is recommended with the aim
of reducing opioid requirements. Gabapentin may aid in decreasing
postoperative pain scores, but use should be cautionary and limited in
the elderly population. There is no role for gabapentin in minimally in-
vasive surgical procedures. Consideration may be made for duloxetine
in minimally invasive gynecologic surgery.

Preoperative administration of NSAIDs and Acetaminophen.

Evidence level: Moderate.
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Recommendation grade: Strong.

Limit Gabapentin use in the elderly and in minimally invasive
surgery.

Evidence level: High.

Recommendation grade: Strong.

Duloxetine for minimally invasive gynecologic surgery.

Evidence level: Moderate.

Recommendation grade: Weak.

3.7. Venous thromboembolism prophylaxis

Venous thromboembolism (VTE) prophylaxis should be initiated
prior to surgery (within 2 h from skin incision), combined with me-
chanical methods (graduated compression stockings (GCS) or sequen-
tial compression devices (SCD) [7,8,114,115] and continue for 28 days
postoperatively in open gynecologic oncology cases [5,7,8]. New infor-
mation suggest that active exercises of the lower limbs and deep breath-
ing may result in reduced rates of thrombosis [116] and is a cost
effective and non-invasive strategy. Meta-analysis has also examined
the rates of VTE in the neoadjuvant chemotherapy (NAC) population;
with a VTE rate of 10%, prophylaxis may be considered in the NAC set-
ting and prior to surgery [117].

Direct oral anticoagulant (DOAC) use for postoperative prophylaxis
has been examined in a RCT in gynecologic oncology showing no differ-
ence in bleeding or VTE rates, with a significant improvement in patient
satisfaction when apixaban was compared to enoxaparin [118]; rates of
VTE were likely too low to see a difference in this study [1.0% apixaban
vs 1.5% enoxaparin (OR 1.57; 95%Cl, 0.26-9.50; P = 0.68)]. Information
from trials of DOAC versus low molecular weight heparin (LMWH) for
the treatment of VTE in patients having surgery for cancer (gynecologic,
colorectal and lung) have shown equivalence [119] with one meta-
analysis in major abdominopelvic cancer surgery showing a slight de-
creased rate of VTE with DOACs [115]. Prophylaxis with DOACs is cost
effective for prevention of DVT, with no difference in cost for pulmonary
embolisms (PE) [120]. Recognizing the very low rates of VTE in mini-
mally invasive surgery (MIS), intraoperative and extended prophylaxis
should be used only for high-risk patients, with mechanical prophylaxis
being the preferred modality [8,121,122]. The authors concluded that
the Caprini score for endometrial cancer patients overestimates the
risk of VTE for MIS, however no other model appears to function better;
given these limitations, high risk Caprini score can be used to consider
medical prophylaxis. Tranexamic Acid (TXA) use was examined in a
meta-analysis in multiple cancer surgeries showing a decreased rate
of blood loss and blood transfusions, without a subsequent increase in
the rate of VTE [123].

Summary and recommendations:

VTE prophylaxis should be initiated preoperatively and consist of an-
ticoagulants (administered within 2 h from skin incision) and mechan-
ical methods. Functional exercise and deep breathing should be
initiated after surgery, as well as extended prophylaxis for cancer lapa-
rotomies for 28 days with either LMWH or a DOAC. Anticoagulation can
be considered in the neoadjuvant setting during the entire course of
chemotherapy treatment. TXA may be used to control bleeding and de-
crease transfusions without an increased rate of VTE. Due to low rates of
VTE in MIS patients, intraoperative and extended medical prophylaxis is
not routinely recommended, and mechanical prophylaxis is preferred;
medical prophylaxis can be considered if Caprini score is high.

Comprehensive functional exercises of the lower limbs and deep
breathing may result in decreased rates of thrombosis.

Evidence level: Moderate.

Recommendation grade: Strong.

Graduated compression stockings or pneumatic compression de-
vices combined with LMWH.

Evidence level: High.

Recommendation grade: Strong.

Preoperative administration of thromboprophylaxis.
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Evidence level: Moderate.

Recommendation grade: Strong.

Postoperative extended prophylaxis with LMWH (28 days).

Evidence level: High.

Recommendation grade: Strong.

Postoperative extended prophylaxis with DOACs to reduce cost
without an increased risk of bleeding.

Evidence level: High.

Recommendation grade: Strong.

Limit or eliminate 28-day postoperative prophylaxis in MIS and pref-
erentially use mechanical methods alone intraoperatively.

Evidence level: Moderate.

Recommendation grade: Strong.

TXA may be used to decrease the risk of bleeding and blood transfu-
sion with no effect of rates of VTE.

Evidence level: Moderate.

Recommendation grade: Strong.

VTE prophylaxis can be used in the neoadjuvant setting during the
course of chemotherapy prior to surgery.

Evidence level: Low.

Recommendation strength: Weak.

3.8. Surgical site infection (SSI) reduction bundles

A review of recent data confirms that adherence to ERAS guidelines
and implementation of surgical site infection (SSI) reduction bundles
decrease rates of SSI[7,124-127]. SSI prevention bundles include multi-
ple aspects of care that span the perioperative period. These bundles
typically include standardized antimicrobial prophylaxis, skin prepara-
tion, avoidance of perioperative hyperglycemia, prevention of hypo-
thermia and wound closure techniques [7].

3.8.1. Antimicrobial prophylaxis

A combination of intravenous cephalosporins and metronidazole
should be used for clean-contaminated surgical cases [128-131]. Vagi-
nal metronidazole should be avoided as vaginal administration is not ef-
fective in preventing SSI [132]. Only patients with severe cutaneous
penicillin allergies or proven allergies to cephalosporins or metronida-
zole are recommended to use alternative antibiotic agents as the risk
of cross reactivity of cephalosporins for patients with less severe penicil-
lin allergies is 0.7% and use of alternative agents instead of cephalospo-
rins is associated with higher rates of SSI [133-135]. Risk stratification
tools such as PEN-FAST [136] quantify the risk of severe allergic reaction
to penicillin or related antibiotics and can identify which patients re-
ceive alternative antibiotic regimens of ciprofloxacin or clindamycin
with metronidazole or gentamicin [130,131].

Summary and recommendation:

Preoperative antibiotic prophylaxis should include both intravenous
cephalosporins and metronidazole for clean/contaminated cases unless
a patient has a proven severe allergy to penicillin or cephalosporins; for
these patients ciprofloxacin or clindamycin with metronidazole or gen-
tamicin should be considered.

Evidence level: High.

Recommendation grade: Strong.

3.8.2. Skin preparation

Skin preparation aims to decrease bacterial colonization of the surgi-
cal site. This is achieved through preoperative bathing at home, as well
as site preparation in the surgical theatre.

Preoperative bathing: Proper timing and usage of chlorhexidine
(soap or wipes) can create a sustained concentration of chlorhexidine
on the skin that is sufficient to kill and inhibit pathogens at the surgical
site. There is limited evidence of the clinical effect of this intervention in
gynecologic oncology, but this intervention as part of SSI bundles has
successfully decreased rates of SSI in gynecologic oncology [125,137,
138].

161

Gynecologic Oncology 210 (2026) 153-173

Surgical site preparation: Recent meta-analyses of randomized trials
have provided conflicting evidence regarding the superiority of
chlorhexidine-alcohol preparations compared to povidone-iodine in re-
ducing SSI [139,140]. One large (17,735 patients) network meta-
analysis of RCTs reported the superiority of chlorhexidine over aqueous
iodine in all surgery types (relative risk 0.75, 95% CI 0.61-0.92) [139].
Another meta-analysis which focused on only high quality/low risk of
bias studies on abdominal surgeries did not demonstrate a significant
benefit of chlorhexidine over iodine [140]; this study included only con-
temporary, randomized controlled trials encompassing Caesarean sec-
tion [141], laparoscopic hysterectomy [142], and abdominal surgeries
[143,144]. Although a large propensity score-matched retrospective
study demonstrated a reduction in the odds of SSI in benign open gyne-
cology (OR 0.31, 95% CI1 0.17-5.6, P,0.001 [145], an RCT in gynecologic
oncology laparotomies found no difference in SSI rates between
chlorhexidine-alcohol and povidone iodine [146]. Given these findings,
chlorhexidine-alcohol solutions or povidone-iodine may be reasonable
for surgical skin preparation, however further high-quality studies on
gynecologic oncology patients are needed.

Vaginal preparation: There are few large, randomized studies ad-
dressing rates of SSI with various vaginal preparations. A recent meta-
analysis of vaginal preparation at time of hysterectomy included 10
studies (9618 participants) but only included 4 randomized controlled
trials (306 participants); this study found no difference in surgical site
infections between povidone-iodine compared to chlorhexidine gluco-
nate (OR 1.22 95% CI 0.91-1.63). Positive vaginal cultures were less
common with chlorhexidine gluconate compared to povidone iodine
(OR 0.10 95% CI 0.04-0.27), however two cases described serious ad-
verse events with chlorhexidine gluconate, and none with povidone io-
dine [147]. Chlorhexidine is not FDA approved for vaginal preparation;
however its use is considered safe by the American College of Obstetri-
cians and Gynecologists [130].

Summary and recommendations:

Preoperative bathing with chlorhexidine is recommended for gyne-
cologic laparotomy to reduce risk of SSI.

Evidence level: Moderate.

Recommendation grade: Strong.

Abdominal wall preparation with chlorhexidine-alcohol or
povidone-iodine (when chlorhexidine is not available or is contraindi-
cated) are recommended to decrease the risk of SSI.

Evidence level: High.

Recommendation grade: Strong.

Vaginal preparation with iodine or chlorhexidine solutions are
recommended.

Evidence level: High.

Recommendation grade: Strong.

3.8.3. Prevention of hypothermia

Numerous studies have demonstrated the deleterious effect of hypo-
thermia on SSI rates [ 148,149]. Recent meta-analyses support the prac-
tice of prevention of hypothermia during surgery to prevent SSI [150].

Forced air warming:

A recent systematic review concluded that forced air warming has a
beneficial effect on surgical site infection and complication rates in
those undergoing abdominal surgery (RR 0.36 95% CI 0.20 to 0.66)
[148]. Hypothermia prevention should start in the preoperative setting;
Fossum and colleagues demonstrated that prewarming with forced air
warmers for a minimum of 45 min in the preoperative holding area
led to higher patient temperatures following the surgery than those
warmed with only cotton blankets [151].

Intravenous warming:

Limited data exist to inform the decision to use warmed intravenous
fluids specifically to prevent surgical site infection. Warmed intrave-
nous fluids have been found to be effective in reducing hypothermia,
and preventing temperature drop at time of elective surgery [152] on
their own, or in combination with force air warmers (in Caesarean
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section) [153]. Unfortunately, none of the studies in these
meta-analyses looked at the effect of warmed IV fluids on surgical site
infection rates. Furthermore, studies on warmed IV fluid alone were
not included in the meta-analysis by Madrid et al. which demonstrated
reduction in SSI [148].

Ambient temperature:

A quality improvement study in gynecologic surgery found that in-
creasing the ambient OR temperature during and between cases to
(74F/23.3 °C) improved rates of patient normothermia (>36.0 °C)
from 68% historically to 79% post intervention. This intervention had
the side effect of decreasing OR staff comfort. They found that the sub-
sequent pre-warming of patients with forced air warmers prior to and
during entry into the OR allowed lower intraoperative ambient temper-
ature (70F/21.1 °C) resulting in improved staff comfort without a dele-
terious effect on normothermia rates [154].

Monitoring of temperature:

Pulmonary artery catheterization is the gold standard for core tem-
perature monitoring however, this method is invasive and carries risk
of infection and tissue damage [155,156]. Surrogate measures of core
temperature include esophageal probes, nasopharyngeal and oropha-
ryngeal probes, and bladder probes [155]. Esophageal probes are both
safe and accurate during the intraoperative period [155,156]. Bladder
probes are accurate, but measurements may lag when urine output is
low [156]. Nasopharyngeal and oropharyngeal probes are dependent
on probe position for accuracy [155]. Monitoring of temperature with
aural canal and temporal cutaneous infrared devices provides only an
estimate of core temperature but is tolerable for patients in the pre
and post anesthetic period and should be performed every 15 min
[154]. Zero-heat-flux thermometry is a non-invasive technology that al-
lows measurement (as opposed to an estimate) of core temperature
through the skin surface. A recent meta-analysis on this technology
over 16 studies and 952 patients demonstrated that it could deviate as
much as 1 °C higher or lower (95% Limit of agreement —0.95 °C to
0.98 °C) than core temperature [155].

Summary and recommendations:

Patient temperature should be monitored intraoperatively, and in-
traoperative hypothermia should be prevented.

Evidence level: High.

Recommendation grade: Strong.

Forced air warming should be implemented preoperatively for at
least 45 min prior to surgical incision.

Evidence level: High.

Recommendation grade: Strong.

Warmed intravenous fluids may be used intraoperatively to prevent
surgical site infection due to hypothermia.

Evidence level: Low.

Recommendation: Strong.

Maintenance of ambient OR temperature (>21.1 °C) (especially in
combination with forced air warming) can improve rates of
normothermia.

Evidence level: Low.

Recommendation: Strong.

Continuous monitoring of core temperature intraoperatively
should be performed with esophageal temperature probe to maintain
normothermia.

Evidence level: Moderate.

Recommendation: Strong.

3.8.4. Wound closure techniques

Laparotomy closure and drainage: There is conflicting evidence on
the necessity of closure of subcutaneous tissue at the time of laparot-
omy. A Cochrane review of 815 patients in 6 trials of non-Caesarean lap-
arotomies demonstrated that there was no significant reduction in
surgical site infection rates with subcutaneous closure compared to
non-closure [157]. A recent meta-analysis of 10 studies including 3696
patients undergoing Caesarean section supports the practice of
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subcutaneous closure to reduce any wound complication (OR 0.66 95%
C10.47-0.93) and seroma formation (OR 0.53 95% CI 0.33-0.84), how-
ever there was no demonstrated improvement in surgical site infection
between subcutaneous closure and non-closure (OR 0.99 95% CI
0.70-1.41) [158].

Although subcutaneous drains have been recommended to prevent
lymphocyst formation in inguinofemoral lymph node dissection, they
are associated with increased rates of cellulitis [159]. Subcutaneous
drainage in gynecologic oncology laparotomy has not been extensively
studied. Although there is evidence supporting this practice in colorec-
tal and GI surgery to prevent SSI, many of the studies in this population
were done prior to the implementation of modern incision closure prac-
tices [160]. Choi and colleagues reported no significant difference in SSI
rate with the addition of a subcutaneous drain compared to no closed
drainage in their exploratory analysis in gynecologic oncology patient;
the patients in this study had low BMI and underwent subcutaneous
closure [161]. The use of subcutaneous drains cannot be universally rec-
ommended in the gynecologic oncology population.

Prophylactic intraoperative incisional wound irrigation is thought to
decrease surgical site infection by decreasing debris, metabolic waste,
and microbially contaminated exudate in the wound prior to closure.
A recent network meta-analysis demonstrated that irrigation with anti-
septic solutions (iodine) can reduce the rate of SSI. The authors caution
against the use of routine antibiotic wound irrigation due to the risk of
antimicrobial resistance and inferior evidence for efficacy [162].

Closure of the skin can be achieved with either skin staples of
subcuticular suture. Kuroki and colleagues demonstrated that suture
closure does not reduce surgical site complications (including surgical
site infection) compared to staple closure in obese (BMI >30 kg/m?) gy-
necology patients undergoing midline laparotomy [163].

A randomized controlled trial in gynecology patients undergoing
laparotomy demonstrated similar rates of surgical site infection,
wound separation, seroma, and hematoma between superficial (closed
wound) negative pressure dressings compared to standard gauze dress-
ings. This study did demonstrate an increase in skin blistering with neg-
ative pressure dressings [164]. A recent meta-analysis of 5 studies
undergoing laparotomy for gynecologic cancer demonstrated no statis-
tically significant improvement in SSI rates with the use of prophylactic
negative pressure dressings (OR 0.40 95% CI 0.15-1.10) [165]. This
meta-analysis included the RCT by Leitao and colleagues and the trend
towards reduction in SSI was driven by non-randomized retrospective
studies.

Routine subcutaneous closure in gynecologic laparotomy is not
recommended.

Evidence level: Low.

Recommendation grade: Strong.

Routine subcutaneous drainage in gynecologic laparotomy is not
recommended.

Evidence level: Moderate.

Recommendation grade: Strong.

Routine use of negative pressure wound treatments is not recom-
mended.

Evidence level: High.

Recommendation grade: Strong.

Irrigation of the wound (with povidone iodine, or other alternative)
should be considered as part of an SSI bundle.

Evidence level: Moderate.

Recommendation grade: Strong.

3.8.5. Avoidance of perioperative hyperglycemia

Hyperglycemia (glucose >180 mg/dL) on the day of surgery and in
the immediate postoperative period is a modifiable risk factor for SSI
[166,167], readmissions [168], and 30-day mortality [169] in patients
with and without diabetes. Patients who meet diabetes screening
guidelines (those older than 35 years in the US or older than 40 years
in Canada and anyone with risk factors such as being overweight,



G. Nelson, A.D. Altman, A. Metcalfe et al.

having a relative with diabetes, or having hypertension) should have a
hemoglobin A1C measured before surgery to characterize their risk of
perioperative hyperglycemia and other complications.

While an elevated HbA1C is associated with increased infections, ad-
verse events, and 30-day mortality [169], these risks are reduced when
adjusting for postoperative hyperglycemia. Further, some observational
data suggests that people with higher HbA1C have better outcomes
than people with prediabetes or at-target HbA1Cs, likely due in part to
increased treatment of perioperative hyperglycemia in people with
higher HbA1Cs [168]. It is not clear whether elective surgery should be
cancelled or postponed based on HbA1C values and there is no strict
HbA1C cut-off that determines unacceptable surgical risk. It is reason-
able to cancel surgery for people who present with decompensated di-
abetes, defined by symptoms of hyperglycemia such as polyuria,
polydipsia, weight loss, and acidosis.

Observational data suggests that people without diabetes who have
hyperglycemia may have worse outcomes than people with diabetes at
the same level of hyperglycemia, though these studies have high poten-
tial for confounding [170,171]. Observational and pre/post-intervention
data suggests that treatment of hyperglycemia with weight-based cor-
rection dose insulin reduces occurrence of adverse postoperative out-
comes including SSI and re-admissions in people with and without
diabetes [166-168,171].

Summary and recommendations:

Measure HbA1C in people scheduled for surgery based on national
diabetes screening guidelines.

Evidence level: High.

Recommendation grade: Strong.

Consider HbA1C screening for people having surgery who do not
meet national diabetes screening guidelines if there are additional risk
factors for postoperative infections such as tobacco use or previous
postoperative infection.

Evidence level: Low.

Recommendation grade: Weak.

Treat hyperglycemia (glucose >180 mg/dL) with weight-based cor-
rection dose insulin in people with and without diabetes.

Evidence level: Moderate.

Recommendation grade: Strong.

3.9. Standard anesthetic protocol

Anesthetic management in gynecologic oncologic surgery should be
standardized to minimize physiological disturbances, mitigate the sur-
gical stress response, incorporate multimodal opioid-sparing analgesia,
promote functional recovery, and reduce length of stay [7]. Short-acting
anesthetics, multimodal analgesia, opioid-sparing strategies such as re-
gional anesthesia, lung-protective ventilation, maintenance of normo-
thermia, and optimal fluid management aimed at a zero-balance or
goal-directed fluid therapy using hemodynamic monitoring tools to
track real-time dynamic indices and trends of flow and perfusion are
recommended when feasible, especially for open or lengthy procedures
in high-risk patients [172,173].

Intraoperative multimodal analgesia with acetaminophen and non-
steroidal anti-inflammatory drugs, gabapentinoids, and selective intra-
venous adjuncts such as low-dose ketamine, dexmedetomidine, or
magnesium aims to minimize perioperative opioid consumption [174].
A recent meta-analysis of major abdominal cancer surgery showed
that intravenous lidocaine infusion improved postoperative pain con-
trol, reduced opioid requirements, and enhanced gastrointestinal recov-
ery [175].

Regional anesthesia remains a vital component of enhanced recov-
ery after surgery (ERAS) pathways. Recent evidence suggests that the
benefits of the transversus abdominis plane (TAP) block may be more
limited than previously believed [176,177]. Disadvantages of the TAP
block include its ineffectiveness for visceral pain and the need for a bi-
lateral block for midline incisions [176]. A recent meta-analysis
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concluded that evidence does not support the benefit of TAP blocks in
reducing pain or opioid use for patients undergoing laparoscopic or ro-
botic hysterectomies [177]. For laparotomy and minimally invasive pro-
cedures, quadratus lumborum and erector spinae plane blocks offer
opioid-sparing benefits and decrease the incidence of post-operative
nausea and vomiting [178,179]. Recent randomized controlled trials
and prospective trials have shown that quadratus lumborum is more ef-
fective than TAP at decreasing visual analog scale and numeric rating
scale somatic and visceral pain scores in the first 24 h after total abdom-
inal hysterectomy [180-186]. Patients who received quadratus lum-
borum blocks had significantly less opioid consumption during the
first 24 h, a longer time to first analgesic, and higher patient satisfaction
compared to those who did not receive a block, received a placebo, or
received a TAP block after laparoscopic or total abdominal hysterectomy
[180-182,184,187-189).

Liposomal bupivacaine in quadratus lumborum blocks extends pain
relief and reduces opioid use compared to conventional bupivacaine, al-
though evidence is still emerging, and high-quality gynecologic
oncology-specific trials are necessary [176]. In a recent randomized con-
trolled trial combining bilateral erector spinae plane blocks with ERAS
pathways in major gynecologic surgery, the authors reported greater
patient satisfaction with pain management at rest and during activity
than in the control group. Additionally, the erector spinae plane block
group showed higher overall satisfaction with postoperative recovery
and higher QoR-15 scores [190].

The very few and most recent randomized controlled trials com-
paring the erector spinae plane block and TAP blocks regarding the
quality of recovery and postoperative pain after laparoscopic and
total abdominal hysterectomy have found that the erector spinae
plane block is more effective than the TAP in reducing opioid con-
sumption, improving quality of recovery, decreasing postoperative
pain scores up to 16 h after surgery, and enabling earlier mobiliza-
tion [191,192].

Observational studies and randomized controlled trials on lung-
protective ventilation report optimal tidal volumes of 6-8 mL/kg and
positive end expiratory pressure levels during abdominal laparoscopic
surgery in the Trendelenburg position. The authors suggested that
zero end-expiratory pressure should be avoided, and moderate positive
end expiratory pressure within the 4 to 8 cm H,0 range appears to lead
to better outcomes compared with higher positive end expiratory pres-
sure levels above 10 cm H,0 [173,193].

Summary and Recommendations:

The use of short-acting anesthetics, monitoring of neuromuscular
block depth, and complete reversal is recommended.

Evidence level:

Short-acting anesthetics: Low.

Objective monitoring of the level of neuromuscular block and ensur-
ing complete reversal: High.

Recommendation grade: Strong.

Use of protective ventilation.

Evidence level: Moderate.

Recommendation grade: Strong.

A perioperative multimodal analgesic protocol successfully reduces
opioid use, both during the hospital journey and at discharge. This can
be achieved using non-opioid oral medications and incisional injection
of local anesthetic or fascial plane blocks such as TAP, quadratus lum-
borum and erector spinae plane decrease the need for systemic opioids.

Evidence level:

Use of multimodal analgesia: High.

Combination of acetaminophen
inflammatory drugs: High.

Incisional injection of bupivacaine: High.

Transversus abdominis plane blocks: Low.

Quadratus Lumborum plane blocks: Moderate.

Erector Spinae plane block: Low.

Recommendation grade: Strong.

and non-steroidal anti-
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3.10. Perioperative fluid management and goal-directed fluid therapy

Optimization of fluid balance can be accomplished through 1) appro-
priate fasting times, 2) avoidance of bowel preparations (unless indi-
cated), and 3) carbohydrate loading 2 h prior to surgery.

Three fluid administration strategies have been used for patients un-
dergoing major gynecologic oncology surgery:

1) Liberal fluid strategy: Involves accepting a higher positive fluid
balance, does not prevent hypotension [194] and is associated with sur-
gical site infection [195] and increased major postoperative complica-
tions following ovarian cancer surgery [196]. Higher fluid balances
increase adjusted post-operative length of stay [197].

2) Restrictive fluid strategy: Definitions of fluid restriction vary
among studies, but restrictive regimens (1-2 L, compared to 2-3 L)
have been safely used as part of ERAS protocols [198].

3) Goal-directed fluid therapy (GDFT): The inconsistent adoption of
GDFT strategies has resulted in wide variation in fluid administration
practices in gynecologic oncology surgery. [197-199].

The 2019 ERAS Society guidelines strongly recommended perioper-
ative GDFT as it reduces length of stay and complications in high-risk
patients undergoing abdominal surgery [7,200,201]. In addition, early
discontinuation of intravenous fluids in the postoperative setting was
supported with resumption of oral intake within 4 h with or without
bowel resection [202]. Since then, 3 RCTs evaluating GDFT in the gyne-
cology oncology population have been published [203-205], one of
which found GDFT was associated with lower ICU admission, ICU co-
morbidity and complication rates [205]. Goswami et al. reported a
lower median length of stay (3 vs 4 days) with GDFT compared to con-
trol group, but this was not statistically significant [203]. Frassanito et al.
reported reduced intraoperative hypotension associated with GDFT
using a machine learning algorithm compared to a protocol aimed to
stroke volume index optimization [204].

A recent meta-analysis concluded that in oncologic surgery (n = 24
RCTs, with 2358 patients), intraoperative GDFT significantly reduced
length of stay by 1.6 days, lowered complication rates (RR 0.74) and fa-
cilitated earlier return of bowel function by 0.6 days [206]. This included
pooled data from 2 RCTs that exclusively recruited gynecologic oncol-
ogy patients [203,205], and 2 RCTs that included a mixed (gynecology
and other) surgical population [207,208]. Different devices were used
and interventions varied (colloid and vasoactive drugs [203], colloids
and crystalloids [207], colloids, crystalloids and vasoactive drugs [208],
and crystalloids and vasoactive drugs [205]).

A RCT in a mixed high risk surgical population (n = 188) reported
fewer major complications associated with GDFT (maintaining baseline
preoperative cardiac index with fluid and dobutamine; RR 0.54) [209],
compared to standard management. Two pre- vs post-intervention
studies using GDFT in gynecologic oncology patients also demonstrated
fewer complications compared to standard management [210,211]. Col-
lectively, findings are consistent with prior investigations showing less
fluid administration (approximately 500 mls) with ERAS protocols
which adopt a GDFT strategy [212]. Optimal monitoring technique and
treatment algorithms require further study.

Summary and recommendation: Perioperative GDFT reduces hospi-
tal length of stay and complication rates in patients undergoing major
gynecologic oncology surgery.

Evidence level: High.

Recommendation grade: Strong.

3.11. Minimally invasive surgery (MIS)

Incorporating minimally invasive surgery (MIS) into ERAS practices
ensures that MIS adds value to cancer care by mitigating surgical mor-
bidity, optimizing postoperative recovery, and safeguarding or improv-
ing oncologic outcomes.

For uterine-confined endometrial cancer, MIS is standard of care.
Equivalent oncologic outcomes and improved recovery compared to
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open surgery make MIS a key ERAS intervention in this population
[213,214]. For operable cervical cancer, level 1 evidence supports open
surgery, because it demonstrates superior long-term survival, with no
measurable recovery advantage for minimally invasive approaches
[215-217].

MIS for ovarian cancer is characterized by evolving practice and sub-
stantial evidence gaps. Cytoreduction to no gross residual is paramount
for survival; open surgery is advised if MIS cannot achieve this goal. MIS
is the preferred approach for risk-reducing surgery, management of
early-stage disease and assessing disease resectability. Prospective,
single-arm studies and emerging RCTs suggest that MIS facilitates
ERAS-driven recovery outcomes in appropriately selected cases of inter-
val cytoreductive surgery after neoadjuvant chemotherapy. Survival
outcomes are pending. The risk of port site metastases is highest with
ovarian cancer, warranting evaluation of preventive strategies
[218-221].

Single-incision approaches and V-NOTES remain in limited use with
insufficient outcome data. Recent RCTs show that using a 5 mm instead
of an 11 mm primary trocar reduces postoperative pain [222], that mini-
laparoscopic trocars combined with low-pressure pneumoperitoneum
does not improve quality of recovery [223]. There is a reduction in
vaginal dehiscence and other cuff-related complications with
intracorporeal as opposed to transvaginal cuff closure at the end of
laparoscopic hysterectomy [224].

Utilizing standardized ERAS order sets that omit bowel preps [84]
and passive voiding trials [225,226] synergize with MIS to shorten
PACU length of stay and facilitate safe same day discharge (SDD) [227,
228]. When combined with ERAS pathways, SDD rates are significantly
improved; target SDD rates are 90% for benign and 70-80% for gyneco-
logic oncology cases [229].

Summary and recommendations:

MIS for uterine confined endometrial cancer and laparotomy for op-
erable cervical cancer combined with ERAS protocols should be used to
optimize perioperative recovery.

Evidence level: High.

Recommendation grade: Strong.

ERAS pathway utilization should be aligned with the surgical ap-
proach that best supports the oncologic goal of care for patients at risk
or diagnosed with ovarian cancer.

Evidence level: High.

Recommendation grade: Strong.

Minimizing primary trocar size (5 mm instead of 11 diameter trocar)
and intracorporeal rather than transvaginal colpotomy closure support
ERAS goals by reducing postoperative pain and vaginal cuff related com-
plications, respectively.

Evidence level: Moderate.

Recommendation grade: Strong.

Modifications to MIS ERAS protocols, including omission of passive
voiding trials, can improve same day discharge metrics.

Evidence level: High.

Recommendation grade: Strong.

3.12. Opioid sparing postoperative analgesia

Multimodal opioid-sparing analgesia forms the backbone of
successful postoperative ERAS protocols. Recent studies confirm
that local anesthesia and postoperative non-opioid oral analgesia
(acetaminophen, NSAIDs) minimize opioid consumption after
open and minimally invasive gynecologic surgery [7,8,230,231].
Preoperative expectation setting and standardized prescribing
practices reduce overprescription but even with tiered discharge
opioid algorithms, 75% of patients are still overprescribed
[232-235]. Restrictive protocols (one to five tablets of oxycodone,
5 mg) and even discharge without an opioid prescription is safe,
feasible, and does not increase patient symptom burden, calls, or
refills [236-239].
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Epidural analgesia, transversus abdominis plane blocks, and
incisional injection of bupivacaine have shown efficacy, although each
has advantages and disadvantages [240-243]. A prospective random-
ized trial comparing liposomal bupivacaine combined with 0.25% bupiv-
acaine showed no benefit over 0.25% bupivacaine alone in patients
undergoing laparotomy for gynecologic indications [244]. Emerging ev-
idence points to a benefit for combining incisional and regional ap-
proaches in certain situations. A randomized controlled trial
demonstrated reduced need for intravenous opioids (p < 0.001) and
total opioid requirements (p < 0.001) in the first 24 h after laparotomy
for gynecologic malignancy when a one-time injection of intraoperative
intrathecal hydromorphone was added to incisional injection of liposo-
mal bupivacaine [245].

A recent dramatic shift in perioperative management of buprenor-
phine when being used to treat opioid use disorder advocates for con-
tinuation of buprenorphine instead of preoperative abstinence. Studies
show a reduction in postoperative pain scores and opioid dispensing
with this approach [246]. A systematic review and meta-analysis of ran-
domized controlled trials using buprenorphine instead of full agonist
opioids in patients without opioid use disorder also demonstrated supe-
rior postoperative pain management, a longer duration of action, and no
difference in adverse effects [247]. Suzetrigine, an oral nonopioid for
moderate to severe acute pain, was FDA approved in January 2025
and has shown efficacy in patients undergoing abdominoplasty or
bunionectomy but is significantly more expensive than opioids [248].

Summary and recommendations:

Multimodal analgesia including locoregional anesthesia reduces opi-
oid use and continues to form the cornerstone of postoperative pain
management in ERAS protocols. Combination strategies may include
the evolving combination of incisional and intrathecal modalities. Re-
strictive (one to five tablets) and no-opioid outpatient prescription pro-
tocols should be considered in most patients. Buprenorphine and
suzetrigine show promise for incorporation into ERAS in place of full ag-
onist opioids; such as oxycodone or hydromorphone.

Use of multimodal analgesia.

Evidence level: High.

Recommendation grade: Strong.

Combination of acetaminophen
inflammatory drugs.

Evidence level: High.

Recommendation grade: Strong.

Incisional injection of standard bupivacaine.

Evidence level: High.

Recommendation grade: Strong.

Intrathecal analgesia.

Evidence level: Moderate.

Recommendation grade: Strong.

Perioperative buprenorphine continuation in patients with opioid
use disorder.

Evidence level: High.

Recommendation grade: Strong.

Use of buprenorphine instead of full opioid agonists for postopera-
tive pain.

Evidence level: Moderate.

Recommendation grade: Weak.

Restrictive or no-opioid discharge opioid prescribing.

Evidence level: High.

Recommendation grade: Strong.

Suzetrigine use instead of full opioid agonists for postoperative pain.

Evidence level: Moderate.

Recommendation grade: Weak.

and non-steroidal anti-

3.13. Urinary drainage

Indwelling bladder catheters should be removed as early as possible
in the postoperative period (on the day of surgery for MIS, and no later
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than POD1 for laparotomy, including patients undergoing radical hys-
terectomy) unless contraindications exist [8]. In patients who develop
urinary retention, intermittent self-catheterization can be used instead
of reinserting an indwelling bladder catheter [249-252]. The time to re-
covery of spontaneous voiding is not affected by the type of surgical ap-
proach [253].

For patients with unintentional bladder injury or those undergoing
elective cystotomy or partial bladder resection, the catheter should re-
main in place for at least 7 days to ensure adequate bladder healing. In
irradiated patients or those with complex bladder or ureteric recon-
structions, urinary drainage for 2-4 weeks may be required, and a
cysto- (uretero)-gram is advised to ensure complete healing before
catheter removal [254].

Summary and recommendation:

Indwelling bladder catheters should be removed as early as possible
in the postoperative period (on the day of surgery for MIS, and no later
than POD1 for laparotomy), including patients undergoing radical hys-
terectomy, unless contraindications exist (see below).

Evidence: Moderate.

Recommendation: Strong.

Urinary catheters should remain in place for 7 days in patients with
elective or traumatic cystotomy or cystectomy. Irradiated patients and
those undergoing ureteral reconstruction may require drainage longer
than one week. A cystogram is encouraged prior to catheter removal
for patients with more complex repairs to ensure complete healing.

Evidence: Low.

Recommendation grade: Strong.

3.14. Early mobilization

Early mobilization after surgery can include sitting from lying, trans-
ferring from bed to chair, standing from sitting, and walking. There is no
direct evidence from gynecologic oncology surgery, comparing early
mobilization to a control group. The physiological stress of surgery
and being immobilized during hospitalizations can range from deleteri-
ous effects on insulin resistance, decreased bowel function, increased
risk of venous thromboembolism, among others [255-257]. The bene-
fits of early mobilization after surgery have been demonstrated in
other types of surgery, and one study found that compliance with
early mobilization recommendations was associated with reduced com-
plications and hospital length of stay [258-260]. Moreover, one study
has found that compliance with early mobilization recommendations
is one of three components most strongly associated with reduced risk
of complications [261]. Another consideration is the “dose” of mobiliza-
tion patients receive; some evidence suggests that there is a linear rela-
tionship between the number of steps patients walk and their hospital
length of stay [262,263].

One potential reason for the paucity of evidence exploring the effi-
cacy or effectiveness of early mobilization may be the challenge in mea-
suring mobilization post-operatively. The recent advancements in
wearable technology, may facilitate better monitoring and evaluation
of early mobilization. Indeed, one study has shown that wearable de-
vices can increase mobilization after surgery [264,265].

Summary and recommendation: Patients should be encouraged to
mobilize within 24 h of surgery. The nursing and allied health resources
to support patients in mobilizing within 24 h are needed.

Evidence level: Low.

Recommendation grade: Strong.

3.15. Discharge pathways

Adoption of ERAS protocols is associated with statistically significant
reductions in length of stay [2], which reduces the time available to pro-
vide education and counselling in a hospital setting. The quality of dis-
charge information provided has been shown to influence patients'
use of discharge instructions and their ability to participate in their
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care [266], emphasizing the importance of the provision of high-quality
discharge information as a critical aspect of surgical care. While ERAS
protocols are associated with a decrease in post-operative complica-
tions [2], when complications occur, patients report that standard writ-
ten information alone is insufficient to help them determine when more
care is needed [17]. Multiple digital tools/applications (‘apps’) have
been developed to enable real-time monitoring of patient symptoms
[267]. Digital monitoring of symptoms facilitates timely detection of
complications, facilitating earlier intervention [267]. Evidence from
small cohort studies and RCTs has demonstrated that app-based
follow-up is associated with improved adherence to discharge instruc-
tions and a reduction in readmissions [268,269]. Additionally, patients
typically report that electronic monitoring systems are easy to use and
improve their overall satisfaction with care [267,268,270]. If digital
follow-up is not possible, patients may benefit from having a standard
point of contact if they develop concerning symptoms or have addi-
tional questions about their recovery that they can access outside of a
scheduled follow-up visit [17].

Summary and recommendation: Provision of clear and understand-
able discharge information is a critical aspect of ERAS protocols. Emerg-
ing evidence supports the superiority of digital tools or apps (compared
to verbal/written instructions alone) to facilitate adherence to discharge
instructions and early identification of complications.

Evidence level: Low.

Recommendation grade: Strong.

3.16. Audit and reporting

Audit and feedback are a core component of all ERAS guidelines [7,
271], because it allows for monitoring of compliance with ERAS recom-
mended care, which can trigger interventions to improve compliance if
found to be low. Mounting evidence suggests that compliance with
ERAS guidelines improves outcomes. One study reported that among
patients undergoing gynecologic oncology surgery, each one-point in-
crease in ERAS guideline compliance was associated with an 8% reduc-
tion in hospital length of stay for low-complexity cases (IRR 0.92; 95%
CI, 0.90-0.95; P < 0.001) and a 12% reduction for medium- or high-
complexity cases (IRR 0.88; 95% CI, 0.82-0.93; P < 0.001) [272]. Compli-
ance of at least 80% to ERAS protocols in gynecologic oncology has been
found to be associated with lower complication rates, fewer 30-day re-
admissions, and shorter hospital stays, without affecting reoperation
rates [273]. These findings extend to studies beyond gynecologic oncol-
ogy surgery [274-277].

While there are no studies directly comparing audit and feedback of
ERAS guidelines in gynecologic oncology to a control group without
audit and feedback, there is some indirect evidence that should be con-
sidered [278,279]. It has been long held that measuring quality of care
using quality indicators can improve care, but though quality indicators
are necessary they are not sufficient to improve care, but including a
feedback mechanism further improves care [278]. A recent Cochrane
Review of the effectiveness of audit and feedback confirms the previ-
ously reported effectiveness of audit and feedback on practice change
[279]. Using meta-analysis, it was found that audit and feedback re-
sulted in a 6.2% (95% CI = 4.1-8.2) increase in desired practice change
[279].

Taken together, evidence suggests that audit and feedback is ef-
fective at changing practices, such as being compliant with ERAS
guidelines and compliance with ERAS recommended care improves
patient outcomes. There is also little evidence exploring the cost of
implementing audit and feedback, but some evidence suggests
there is a return on investment [280,281]. One strategy that might
reduce the cost burden of audit and feedback is leveraging natural
language processing and artificial intelligence to extract data from
electronic medical records, as has been done for auditing hospital
safety [282,283].
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Summary and recommendation: Audit and feedback remain an es-
sential component of an ERAS program. Audit and feedback should be
used to monitor and report compliance to each ERAS guideline compo-
nent, as this is associated with improved clinical outcomes. ERAS teams
should aim for overall protocol compliance of at least 80%.

Evidence level:

Use of auditing to improve compliance: Moderate.

Correlation of compliance with improved outcomes: Moderate.

ERAS protocol compliance of at least 80% to improve outcomes:
Moderate.

Recommendation grade: Strong.

4. Summary

This 2026 update represents the third revision of the ERAS® Society
guidelines for perioperative care in gynecologic oncology and synthe-
sizes the most robust evidence currently available. Building on the orig-
inal 2016 publication [5,6] and subsequent updates in 2019 [7] and
2023 [8], recommendations were formulated from high-quality gyneco-
logic oncology data where possible. When such data were lacking, the
panel drew on rigorous appraisal of evidence from other relevant surgi-
cal fields (e.g. colorectal surgery), complemented by structured expert
consensus from an international, multidisciplinary group. These guide-
lines are intended both to support teams initiating ERAS pathways
and to help mature programs refine practice, while simultaneously
highlighting areas where further research is needed. Although defining
best practice is inherently complex, an even greater challenge lies in
embedding these practices into everyday care through coordinated ef-
forts among gynecologic oncologists, anesthesiologists, nurses, and the
wider perioperative team. Continuous monitoring and analysis of out-
comes, with iterative adjustments to enhance ERAS compliance, are es-
sential to optimize perioperative pathways, accelerate recovery, and
improve surgical quality and oncologic outcomes for patients undergo-
ing gynecologic cancer surgery worldwide.
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