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Abstract
Introduction and hypothesis Enhanced recovery programs
(ERPs) are evidence-based protocols designed to improve
functional rehabilitation after surgery. ERPs have gained
widespread acceptance in many surgical disciplines, and their
use leads to significant improvements in patient outcomes
while reducing hospital length of stay (LOS). There remains
a paucity of data on the use of ERPs in benign gynecologic
surgery. The purpose of this review was to evaluate current
literature on the use of ERP concepts in benign gynecologic
surgery.
Methods A systematic search of PubMed, CINAHL, Web of
Science, and the Cochrane databases was conducted, cross-
referencing search terms related to gynecologic surgery and
ERP concepts. The search was limited to publications avail-
able in English. Studies published prior to 2000, and those
involving gynecologic oncology, nonadult patients, and out-
patient surgery were excluded.
Results Nine studies were included in the analysis. Due to
heterogeneity of the included studies, no statistical pooling
was possible and comparison between studies was limited to
their respective themes. Primary study outcomes included
LOS, postoperative nausea and vomiting (PONV), pain man-
agement, patient satisfaction, and hospital costs. Five studies
investigated ERPs, two evaluatedmeasures to improve PONV,
and four focused on unique aspects of pain management.

Across the studies, ERPs that focused on the patients’ basic
symptoms and recovery were found to have equal, if not bet-
ter, outcomes than standard practice.
Conclusions This integrative review supports the implemen-
tation of ERPs in benign gynecologic surgery. The results
showed that the use of ERPs decreased LOS, improved pain
scores, and reduced hospital costs, without increasing periop-
erative complications.We suggest additional randomized con-
trolled trials of ERP concepts in benign gynecologic surgery
to support their more widespread use and application.

Keywords Benign gynecology . Enhanced recovery after
surgery . Enhanced recovery programs . Fast track surgery

Introduction

Over the past several decades, advances in minimally invasive
surgical techniques and technology have led to significantly
improved patient outcomes and reduced morbidity after gyne-
cologic surgery [1]. Limited data exist to support conventional
perioperative interventions such as preoperative caloric re-
striction, use of bowel preparations, liberal administration of
intravenous fluids and opioids, prolonged immobilization, and
use of drains and catheters. Kehlet introduced the Benhanced
recovery^ concept in the 1990s as a comprehensive, multi-
modal approach to minimizing the effects of surgical trauma
by maintaining normal physiology perioperatively and en-
couraging early mobilization postoperatively [2]. A variety
of enhanced recovery programs (ERPs) have since been de-
veloped to standardize perioperative care, limit postoperative
organ dysfunction, and expedite recovery to baseline function-
al status and health after surgery.

In both Europe and the USA, ERPs have gained wide-
spread acceptance in many surgical specialties with benefits
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to both patients and healthcare systems [3, 4]. There is a large
body of evidence in the colorectal and gynecologic oncology
surgery literature indicating that the widespread adoption of
ERP protocols has led to significant reductions in hospital
length of stay (LOS), postoperative complications and
healthcare costs, and increases in patient satisfaction [5–8].
Unfortunately, implementation of ERPs in nonmalignant gy-
necologic surgery has been less rapid, and evidence on patient
outcomes and cost-savings is less clear. Creating standardized
surgical protocols has been shown to improve patient safety
[9]. Thus, ERPs exemplify a multidisciplinary approach to
standard work that adheres to best practices. The purpose of
this article is two-fold: to review the existing literature evalu-
ating the use of ERPs in benign gynecologic surgery and to
encourage an expedited integration of ERP concepts into be-
nign gynecologic surgical programs.

Materials and methods

We conducted an integrative review based on the following:

Population: Adult female patients undergoing benign gy-
necologic surgery.
Intervention: Standardized, nontraditional preoperative
interventions including prophylactic pain medications,
preoperative fasting/hydration (or lack thereof), and pre-
operative prophylaxis for postoperative nausea and
vomiting (PONV).
Comparison: Traditional preoperative standard of care.
Outcomes: Postoperative recovery time measured in
terms of LOS (days or hours). Secondary outcome mea-
sures included occurrence of PONV, pain management,
patient satisfaction, and hospital costs.

Search strategy

We conducted a systematic search and integrative review of
the literature using the PubMed, CINAHL, Web of Science
and the Cochrane Library databases. Initial keywords are pre-
sented in grid form in Appendix 1. Search terms were tailored
to each database as necessary and an example search strategy
is presented in Appendix 2. The search was limited to publi-
cations available in English. Studies published prior to 2000
were excluded due to a clear gap in substantive literature be-
tween the early 1990s and 2000. The database search was
assisted by a professional scientific librarian.

Study selection

Two members of the research team independently reviewed
the titles of the identified articles. Studies were included if

they met the eligibility criteria of using a standardized, non-
traditional preoperative intervention method. Studies were ex-
cluded if they pertained to gynecologic oncology patients,
mixed gynecologic and nongynecologic patients, nonadult
populations, and surgery performed in the outpatient setting.
The Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines (Fig. 1) were followed
for the selection of studies.

Data extraction

Data were extracted based on research design, outcome mea-
sures, and the aspect of ERPs included in the study. Due to the
integrative nature of this review, the studies represent a wide
range of research methodology and selected outcomes. Not all
of the studies included in this review represent each anticipat-
ed outcome from the authorship team.

Results

The comprehensive search identified 6,350 articles in
PubMed, CINAHL, Web of Science and the Cochrane
Library. Upon removal of irrelevant articles and duplicate
publications, 41 studies were available for inclusion. After
screening by abstract, 31 articles were excluded as they did
not meet the inclusion criteria. One additional article was ex-
cluded as it was found to be a review. Nine studies met the
eligibility criteria and were included in the review (Table 1).
Studies were assessed using the appropriate standardized crit-
ical appraisal tool from the Joanna Briggs Institute (JBI) based
on study design [19].

Length of stay

Decreased LOS has been an important outcome resulting from
the implementation of comprehensive and standardized ERPs.
In one of the first published studies on ERPs in 2002, 79% of
the study population in a Danish university hospital were
discharged 24 h postoperatively [17]. Specifically, this study
evaluated patients undergoing vaginal hysterectomy and vag-
inal reconstruction for pelvic organ prolapse after implemen-
tation of a fast-track/multimodal rehabilitation model. Prior to
implementation of the fast-track protocol, the median LOS
was 4 days following vaginal hysterectomy [17]. Similarly, a
2014 case-control study evaluated patients undergoing vagi-
nal hysterectomy before and after implementation of an ERP.
ERP implementation led to a 51.6% reduction in the median
LOS (22.0 h vs. 45.5 h; p < 0.01) [16]. In addition, in this
study the percentage of patients discharged within 24 h was
increased fivefold (78% vs. 16%; p < 0.05) [16].

In a descriptive prospective study evaluating the effects of
standardized anesthesia and analgesia protocols on LOS, 97%
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of patients were discharged on postoperative day 1 following
laparoscopic hysterectomy for benign indications [14]. Due to
the more invasive nature of abdominal surgery, gynecologic
ERPs have also sought to decrease LOS following total ab-
dominal hysterectomy for benign indications.

The aim of more recent studies of gynecologic ERPs has
been to identify the components of fast-track recovery that
would further accelerate recovery and decrease LOS. A large
randomized controlled study in 2010 investigated the use of
intrathecally administered morphine combined with a low-
dosemode of total intravenous anesthesia (TIVA) after abdom-
inal hysterectomy in comparison with patient-controlled anal-
gesia (PCA) combined with general endotracheal anesthesia
with volatile anesthetics [18]. Patients with TIVA had a shorter
LOS (2 days, range 1–2 days) than patients with PCA (3 days,
range 1–6 days; p < 0.001) [18]. To support the evidence that
ERP implementation leads to a decrease in LOS, a retrospec-
tive case-control study in a university-based hospital compared
LOS before and after ERP implementation in women

undergoing abdominal hysterectomy. The final analysis of
400 charts showed a significant decrease in the median LOS
from 3 days (range 1–12 days) before implementation to 1 day
(range 1–17 days) after implementation (p < 0.001) [15].
Because of concerns regarding global changes in medical
and surgical care during the study period, the investigators
used a hospital of similar size as the control group (no ERPs)
and confirmed that LOS at the ‘control’ institution remained
unchanged at 3 days during the study period.

These studies and their findings are summarized in Table 2.

Postoperative nausea and vomiting

Prompt and adequate management of PONV is critical in gy-
necologic surgery because 70% of women undergoing major
abdominal and pelvic surgery can experience PONV [20].
While this is a core value in enhanced recovery after surgery
(ERAS) programs, only one study included in this review
assessed PONV as a primary outcome. ERPs include both
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prophylactic pharmacologic and nonpharmacologic multi-
moda l methods fo r the management of PONV.
Dexamethasone, a potent corticosteroid, is generally used
with other antiemetics. Specifically, dexamethasone is thought
to synergistically act with a serotonin receptor antagonist (e.g.
ondansetron) to reduce nausea, and also has analgesic bene-
fits. For this reason, most ERPs include dexamethasone in
their perioperative protocols.

A double-blind randomized controlled trial in women un-
dergoing vaginal reconstruction investigated the use of dexa-
methasone (8 mg) given 60min prior to surgery in comparison
with placebo [10]. PONV was assessed in terms of the
Postoperative Nausea and Vomiting Intensity score (score
greater than 50 indicates intense or clinically important symp-
toms) and visual analog scales (VAS) for nausea and pain on
postoperative day 1. Following surgery, the placebo group
required rescue antiemetic (promethazine) and though PONV
scores did not differ between the groups, four patients in the
placebo group but only two patients in the intervention group
had scores greater than 50. PONV VAS scores were lower in
those receiving dexamethasone. Interestingly, patients in the
placebo group were more likely to fail a voiding trial and to be
discharged with a catheter (p = 0.01). This study highlights the
importance of dexamethasone in the ERP clinical pathway.

These studies and their findings are summarized in Table 3.

Pain management

Of the studies selected for this review, three focused on
the unique aspects of pain management in fast-track path-
ways. A recent 2016 randomized double-blind placebo-
controlled trial evaluated the effectiveness of preemptive
local anesthesia before incision in reducing pain as

compared to its use at the time of wound closure in pa-
tients undergoing elective gynecologic laparoscopic sur-
gery for benign indications [11]. Specifically, the aim of
the study was to determine if local anesthesia could re-
duce movement-evoked pain after laparoscopic gyneco-
logic surgery. A significant reduction in movement-
evoked pain 5 h after surgery (p < 0.044) was found
[11]. The authors concluded that preemptive local anes-
thesia could reduce postoperative pain in an alternative
nonopioid pathway.

A prospective randomized trial in 92 women undergo-
ing minimally invasive myomectomy evaluated preemp-
tive analgesia and multimodal analgesia in comparison
with traditional analgesic protocols (no preemptive or in-
traoperative medication) [13]. The multimodal analgesia
protocol included a combination of dexamethasone 8 mg
intravenously and trocar infiltration of local anesthetic
(0.26% ropivacaine) prior to skin incision [13]. Ten mi-
nutes before completion of surgery, 4 mg ondansetron was
administered intravenously and a mixture of 600 mg para-
cetamol and 75 mg diclofenac was administered intramus-
cularly. The comparison group received only diclofenac
with no multimodal agent. Both groups underwent general
anesthesia. Postoperative pain scores at 2 h and 8 h were
assessed using a VAS. The multimodal analgesia group
had significantly lower VAS scores at 2 h (4.7 vs. 7.1;
p < 0.001) and 8 h (2.0 vs. 4.5; p < 0.001) hours after
surgery [13]. In addition, earlier return of bowel function
and shorter hospitalization was also observed in the inter-
vention group [13]. This specific pathway offers effective
nonopioid pain management in surgical patients.

Lastly, a secondary data analysis of a multicenter,
open, prospective randomized controlled trial in women

Table 1 Characteristics of the included studies

Reference Study design Numbers of patients Outcomes measured

[10] Randomized double-blinded
placebo-controlled trial

63 (27 intervention, 36 placebo) Quality of recovery, PONV, pain,
voiding function

[11] Randomized double-blinded
placebo-controlled trial

24 (12 intervention, 12 placebo N, 23 completed) Pain

[12] Secondary analysis from an open
multicenter, prospective
randomized controlled trial

162 (82 spinal anesthesia, 80 general anesthesia) Pain, PONV, drowsiness, fatigue,
postoperative pruritus

[13] Prospective randomized trial 92 (47 intervention, 45 control) Pain, length of stay, bowel function

[14] Prospective feasibility study 35 Length of stay, patient satisfaction

[15] Retrospective review of consecutive
cases, before and after design

366 Length of stay, estimated blood loss,
duration of surgery, surgical complications

[16] Case-control study 50 cases, 50 controls Length of stay, pain, patient satisfaction, cost

[17] Prospective descriptive study 41 Length of stay, patient satisfaction

[18] Prospective randomized controlled study 53 (27 intervention, 26 control) PONV, bowel function, length of stay,
pain, surgical complications

PONV postoperative nausea and vomiting
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undergoing total abdominal hysterectomy for benign indi-
cations in five Swedish hospitals where fast-track proto-
cols had been previously implemented compared

postoperative symptoms between women receiving gener-
al anesthesia or spinal anesthesia with intrathecal mor-
phine (no intubation) [12]. A total of 162 women were

Table 2 Length of stay

Reference Intervention Findings

[13] Intervention: Intraoperative administration of multimodal analgesia
Control: No multimodal analgesia used
General anesthesia was used for the procedure in both groups

Intervention: Fewer hours of hospitalization
Days to recovery to normal activity were similar between
the two groups.

[14] Awell-defined anesthesia protocol was used in all subjects used including
multimodal anesthesia, designed for the treatment of pain, nausea and
vomiting, early mobilization, and early re-nutrition

34 of 35 patients were discharged the day after surgery. Two
patients required readmission for complications

[15] Intervention: Patients in hospital with implementation of a RRP was with
emphasis on regional anesthesia

Control: Patients in hospital without a RRP

Median length of stay decreased from 3 days (range
1–12 days) prior to RRP implementation to 1 day (range
1–17 days) after RRP implementation. Median length of
stay at the control hospital was 3 days throughout the
study period.

[16] Intervention: ERAS pathway
Control: Standard of care before ERAS pathway implementation at the

same facility

After implementation of ERAS pathway, median length of
stay decreased by 51.6%. Fivefold more women went
home within 24 h after ERAS pathway implementation
than before. There was no increase in inpatient
readmission rate

[17] Intervention: Multimodal rehabilitation with emphasis on information,
standardized general anesthesia, reduced surgical distress, optimized
pain relief, early oral nutrition and ambulation, and minimal use of
indwelling catheterization and vaginal packing

Median length of stay was 24 h postoperatively. There were
no readmissions

[18] Intervention: Oral fluid intake 2 h preoperatively, intrathecal morphine
with total intravenous anesthesia, PONV prophylaxis included
betamethasone and ondansetron

Control: No oral intake prior to surgery, general anesthesia without
intrathecal morphine, patient-controlled analgesia pump without basal
rate initiated in recovery room, PONV prophylaxis only ondansetron

Intervention: Average length of stay 2 days (range
1–3 days)

Control: Average length of stay 3 days (range 1–6 days)

ERAS enhanced recovery after surgery, PONV postoperative nausea and vomiting, RRP rapid recovery program

Table 3 Postoperative nausea and vomiting

Reference Intervention Findings

[10] Intervention: Dexamethasone 8 mg given intravenously 60 min
prior to surgery

Placebo: 2 mL normal saline given intravenously 60 min prior
to surgery

More patients in placebo group required promethazine
as postoperative rescue antiemetic.

Nausea/vomiting intensity scores were not significantly different
Visual analog scale scores for nausea/vomiting were lower in
intervention group

Twice as many placebo subjects had severe nausea/vomiting
symptoms.

[12] Subjects were randomized to receive either general anesthesia
or spinal anesthesia including intrathecal morphine

Both groups followed the same protocol of no preoperative
sedatives, intravenous fluid restriction, analgesia based on
nonopioids, use of acupressure wrist bands, early enteral
nutrition and mobility in the postoperative period

PONV was reported equally in both groups
Vomiting episodes were reported significantly more often during
the first day after surgery in subjects who received spinal anesthesia

[18] Intervention: Oral fluid intake 2 h preoperatively, intrathecal
morphine with total intravenous anesthesia, PONV prophylaxis
included betamethasone and ondansetron

Control: No oral intake prior to surgery, general anesthesia without
intrathecal morphine, patient-controlled analgesia pump without
basal rate initiated in recovery room, PONV prophylaxis only
ondansetron

No difference in PONVon the day of surgery
Intervention group had significantly less PONVon postoperative
day 1 than the control group

PONV postoperative nausea and vomiting
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included between March 2007 and June 2009, 82 in the
spinal anesthesia group and 80 in the general anesthesia
group. The primary parent study included an ERP which
stipulated intravenous fluid restriction, decreased seda-
tives, and an emphasis on nonopioid pain medication,
early antiemetic therapy, mobilization and early nutrition.
Women in the spinal anesthesia group had overall less
postoperative discomfort, and there was no difference in
symptoms reported between the groups [12]. The study
showed significant advantages of spinal anesthesia com-
pared with general anesthesia with regard to postoperative
pain and opioid use on postoperative day 0. The authors
concluded that spinal anesthesia is beneficial in terms of
the incidence and intensity of symptoms.

These studies and their findings are summarized in Table 4.

Hospital cost

Two of the articles included in this review reported data
on hospital costs or savings associated with implementa-
tion of ERPs. One of these studies evaluated costs before
and after ERP implementation as a follow-up from a case-
control study of patients undergoing vaginal hysterectomy
[16]. Although the analysis did not include start-up costs
and the costs of additional hiring needed for program

implementation, this study did show a cost saving of
9.25% per patient in the treatment group [16]. The cost
savings were largely due to a decrease in LOS from
43.5 h to 22 h [16]. The other study using a similar meth-
od showed a reduction in hospital stay from 3 to 2 days
that could represent a substantial saving of at least 500
euros [18].

These studies and their findings are summarized in Table 5.

Patient satisfaction

Data on patient satisfaction with ERPs following gyneco-
logic surgery for benign indications are limited and only
three of the studies in this review evaluated patient satis-
faction. Ottensen et al. evaluated patient satisfaction with
an ERP and its acceptability following vaginal surgery for
uterine prolapse. Of 41 patients included, 92% found the
postoperative hospital stay ‘as expected’, ‘easier than ex-
pected’ or ‘much easier than expected’. The median score
for ‘how acceptable was the program, treatment and ad-
vice’ was 10 (on a scale of 0–10, with 10 indicating the
highest acceptability) [17]. In a study of patients undergoing
total laparoscopic hysterectomy in a fast-track protocol, 97%
reported being satisfied with the procedure and would recom-
mend it to a close relative [14]. Yoong et al. compared patients

Table 4 Pain management

Reference Intervention Findings

[10] Intervention: Dexamethasone 8 mg given intravenously 60 min
prior to surgery

Placebo: 2 mL normal saline given intravenously 60 min prior to surgery

Pain scale scores were similar

[11] Intervention: Local injection of 0.5% bupivacaine at each trocar site
Placebo: Local injection of normal saline at each trocar site

Median score for movement evoked-pain 5 h after surgery
was significantly lower in the intervention group

There was no difference in pain scores at rest 2 h and 5 h
postoperatively and no difference in the requirement
for rescue

[12] Subjects were randomized to receive either general anesthesia or spinal
anesthesia including intrathecal morphine

Both groups followed the same protocol of no preoperative sedatives,
intravenous fluid restriction, nonopioid analgesics, use of acupressure
wrist bands, early enteral nutrition and mobility in the postoperative period

Subjects who received spinal anesthesia had significantly
less postoperative discomfort than those who received
general anesthesia

Subjects who received spinal anesthesia required less
opioids postoperatively.

[13] Intervention: Intraoperative administration of multimodal analgesia
Control: No multimodal analgesia
General anesthesia was used for the procedure in both groups

Significantly lower VAS scores for pain at 2 h and 8 h
postoperatively were observed in the intervention group

[16] Intervention: ERAS pathway
Control Standard of care before implementation of ERAS at the same facility

VAS pain scores were similar at time of discharge in
both groups

[18] Intervention Oral fluid intake 2 h preoperatively, intrathecal morphine
with total intravenous anesthesia, PONV prophylaxis included
betamethasone and ondansetron

Control: No oral intake prior to surgery, general anesthesia without
intrathecal morphine, patient-controlled analgesia pump without
basal rate initiated in recovery room, PONV prophylaxis only ondansetron

VAS scores were lower in the intervention group at all times
except on the morning of postoperative day one, where
scores were similar

ERAS enhanced recovery after surgery, PONV postoperative nausea and vomiting, VAS visual analog scale
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undergoing vaginal hysterectomy before and after implemen-
tation of an ERP. The median patient satisfaction score
4 weeks after surgery on a ten-point VAS was 8, and 65% of
the patients in the ERP had a median score of >9. A few
patients (7%) reported some dissatisfaction with the protocol
with a median score of 1 [16].

Discussion

The current inpatient environment, and the surgical arena in
particular, is one of the most complex settings in healthcare.
The many clinical and economic headwinds in medicine, such
as cost constraints, increasing surgical specialization, and new
technologies, contribute to this increasing level of complexity.
Academic medical centers face additional complexities with a
myriad of learners in various stages of their training and de-
velopment. The literature supports ERPs as an effectivemeans
to address some of these challenges.

While the literature is not replete with robust, prospective
evidence of the value of full ERP implementation in benign
gynecologic surgery, this integrative literature review supports
several aspects of ERP care in comparison with traditional
perioperative benign gynecologic practice. The following in-
terventions decrease LOS. and improve patient satisfaction,
pain, and nausea/vomiting scores: employing preoperative hy-
dration (rather than traditional fasting and bowel prepara-
tions), providing preoperative prophylaxis for PONV (rather
than only postoperative antiemetics), and using perioperative
multimodal analgesia (rather than only postoperative narcotics
and pain medication). While cost–benefit analyses have yet to
be performed in this setting, based on other work, decreased
LOS translates into decreased hospital costs.

We acknowledge some limitations of this integrative re-
view, including heterogeneous populations, settings, and out-
comes, as well as the inclusion of single-institution studies
with a consequent lack of generalizability. In addition, benign
gynecologic surgery encompasses a much broader scope of
practice than other surgical subspecialties for which ERPs
have been more readily crafted, adopted and studied (e.g. gy-
necologic oncology and colorectal surgery). While the gold

standard of scientific investigation includes the performance
of large, prospective, randomized trials, such trials would be
impractical, unwieldy and ultimately impossible to perform
across the entire spectrum of benign gynecologic surgery.

Future research efforts could be aimed at evaluating the
effects of ERP preoperative patient education/preparedness
on patient satisfaction. ERPs may also help mitigate the na-
tional epidemic in opioid abuse given the reduction in inpa-
tient narcotic use [21]. National, prospective multicenter trials
investigating the value of ERPs could potentially be done in
other benign gynecologic surgical subspecialties through their
research networks (e.g. Reproductive Endocrinology or
Female Pelvic Medicine and Reconstructive Surgery). In ad-
dition, the impact of ERPs on provider and nurse satisfaction
has yet to be elucidated. Finally, it would be useful to evaluate
the benefits of ERP development and implementation in fos-
tering a culture of safety, since multidisciplinary stakeholders
are critical to ERP creation and sustainability.

The studies included in this review together cover the basic
clinical aspects of the preoperative protocols necessary for
fast-track program implementation across various settings.
Previous studies have consistently shown that programs incor-
porating alternative methods of anesthesia with an emphasis
on early ambulation, early oral nutrition and alternative pain
management have positive outcomes in terms of earlier dis-
charge and patient satisfaction.

Based on the best available evidence, as well as our
institutional experience, we strongly advocate broad ac-
ceptance and adaptation of ERPs for benign gynecologic
surgery, including preoperative hydration, multimodal
pain management, and preoperative prophylaxis for
PONV. The use of ERPs appears to have a positive (or
at least not negative) impact on outcomes including de-
creased LOS, improved patient satisfaction and pain
scores, and decreased hospital costs. In summary, the
risk/benefit profile highly favors the use of ERPs in cur-
rent benign gynecologic surgical practice.

Compliance with ethical standards

Conflicts of interest None

Table 5 Hospital cost

Reference Intervention Cost

[16] Intervention: ERAS pathway
Control: Standard of care before implementation of ERAS at the same facility

Gross saving of 9.25% per patient after ERAS

[18] Intervention: Oral fluid intake 2 h preoperatively, intrathecal morphine with total
intravenous anesthesia, PONV prophylaxis included betamethasone and ondansetron

Control: No oral intake prior to surgery, general anesthesia without intrathecal morphine,
patient-controlled analgesia pump without basal rate initiated in recovery room,
PONV prophylaxis only ondansetron

Length of stay decreased by 1 day representing
a cost saving of at least 500 euros

ERAS enhanced recovery after surgery, PONV postoperative nausea and vomiting
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Appendix 1

Appendix 2: Example search – PubMed

(BGynecologic Surgical Procedures^[MeSH] OR
BGynecologic Surgeries^[All Fields] OR Bgynecologic
surgery^[All Fields] OR BGynaecologic surgical
procedures^[All Fields] OR Bhysterectomy^[MeSH] OR
Bh y s t e r e c t o m y ^[ A l l F i e l d s ] O R Bu t e r i n e
m y o m e c t o m y ^[ M e S H Te r m s ] O R Bu t e r i n e
myomectomy^[All Fields] OR Bmyomectomy^[All Fields]
OR Bsterilization reversal^[All Fields] OR Bsterilization
reversal^[MeSH Terms] OR (Bsterilization^[All Fields]
AND Breversal^[All Fields]) OR Bsterilization reversal^[All
F i e l d s ] OR Bov a r i e c t omy^[MeSH Te rms ] OR
Bovariectomy^[All Fields] OR Boophorectomy^[All Fields]
OR sacrocolpopexy[All Fields] OR Bvesicovaginal
fistula^[MeSH Terms] OR Bvesicovaginal^[All Fields] OR
Bmenorrhagia^[MeSH Terms] OR Bmenorrhagia^[All
F i e l d s ] OR Bme t r o r r h ag i a^[MeSH Te rms ] OR
Bmetrorrhagia^[All Fields] OR Bleiomyoma^[MeSH Terms]
OR Bleiomyoma^[All Fields] OR Bfibroid^[All Fields] OR
fibroid’s[All Fields] OR Bendometriosis^[MeSH Terms] OR
Bendometriosis^[All Fields] OR Badenomyosis^[MeSH
Terms] OR Badenomyosis^[All Fields] OR ((Buterus^[MeSH

Terms] OR Buterus^[All Fields] OR Bvagina^[MeSH Terms]
OR Bvagina^[All Fields] OR Bvaginal^[All Fields]) AND
(Bprolapse^[MeSH Terms] OR Bprolapse^[All Fields])) OR
((Bpelvis^[MeSH Terms] OR Bpelvis^[All Fields] OR
Bpelvic^[All Fields]) AND (Bpain^[MeSH Terms] OR
Bpain^[All Fields])) OR ((Bovary^[MeSH Terms] OR
Bovary^[All Fields] OR ovarian[All Fields]) AND
(Bcysts^[MeSH Terms] OR Bcysts^[All Fields])) OR
((tubal[All Fields] OR tubular[All Fields] OR tube[All
F i e l d s ] ) AND reana s t omos i s [A l l F i e l d s ] ) OR
((BGynecology^[Mesh] OR Bgynecology^[All Fields] OR
Bgynecology^[All Fields] OR gynecologic[All Fields] OR
Bgynecological^[All Fields] OR gynaecologic[All Fields]
OR gynecological[All Fields]) AND (Bdisease^[MeSH
Terms] OR Bdisease^[All Fields] OR Bdiseases^[All Fields]
OR Bdisorder^[All Fields] OR Bdisorders^[All Fields] AND
benign[All Fields]))) AND ((ERAS[tiab] OR Benhanced re-
covery af ter surgery^[All Fields] OR Benhanced
recovery^[All Fields]) OR ((enhanced[All Fields] OR
early[All Fields] OR accelerated[All Fields] OR rapid[All
Fields] OR Bfast track^[All Fields] OR Bfast-track^[All
Fields]) AND (recovery[All Fields] OR recovers[All Fields]
OR recovering[All Fields] OR Brehabilitation^[MeSH Terms]

Table 6 Logic grid of initial
search terms Gynecologic surgical procedures Enhanced recovery concepts

hysterectomy

uterine myomectomy

myomectomy

sterilization reversal

ovariectomy

oophorectomy

sacrocolpopexy

vesicovaginal fistula

menorrhagia

metrorrhagia

leiomyoma

fibroid

endometriosis

adenomyosis

uterus

vagina

gynecologic surgeries

gynecologic surgical

procedures

gynaecologic surgical

procedures

vaginal

prolapse

pelvis

pelvic

pain

ovary

ovarian

cysts

tubal

tubular

tube

reanastomosis

Gynecology

gynecologic

gynecological

disease

disorder

benign

ERAS

enhanced recovery after surgery

enhanced recovery

early recovery

accelerated recovery

rapid recovery

fast track recovery

fast-track recovery

rehabilitation

convalescence

convalesced

convalescent

clinical protocols

mobile

mobilization

ambulate

ambulation

ambulatory

ambulating

walking

walk

walks

feeding behavior

feeding

feed

feeds

nutrition

eat

eats

eating

surgery

surgical procedures, operative

protocol

pathway

critical pathways

perioperative care

preoperative care

length of stay
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OR Brehabilitation^[All Fields] OR Bconvalescence^[MeSH
Te rm s ] OR Bc o n v a l e s c e n c e ^[ A l l F i e l d s ] OR
Bconvalesced^[All Fields] OR Bconvalescent^[All Fields]
OR Bconvalescents^[All Fields] OR Bmobile^[All Fields]
OR Bmobilization^[All Fields] OR Bambulate^[All Fields]
OR Bambulation^[All Fields] OR Bambulatory^[All Fields]
OR Bambulating^[All Fields] OR Bwalking^[MeSH Terms]
OR Bwalking^[All Fields] OR Bwalk^[All Fields] OR
Bwalks^[All Fields] OR Bfeeding behavior^[MeSH Terms]
OR Bfeeding^[All Fields] OR Bfeed^[All Fields] OR
Bfeeds^[All Fields] OR Bnutrition^[All Fields] OR Beat^[All
Fields] OR Beats^[All Fields] OR Beating^[All Fields])) AND
((((Bsurgery^[Subheading] OR Bsurgery^[All Fields] OR
Bsurgical procedures, operative^[MeSH Terms]) OR
protocol[All Fields]) OR pathway[All Fields] OR BCritical
Pathways^[MeSH] OR Bclinical protocols^[MeSH]) OR
((((Bperioperative care^[MeSH Terms] OR BPerioperative
Care^[All Fields]) OR Bpreoperative care^[MeSH Terms])
OR BPreoperative Care^[All Fields]) OR BLength of
Stay^[MeSH] OR BLength of Stay^[All Fields]))) AND
English[lang].
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