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Introduction

The historical perioperative management con-
cept named as ‘wait and see’ was a static and pas-
sive process where the physician reacted upon the 
presence of several postoperative complications. 
However, a paradigm shift towards a more active pre- 
and postoperative management strategy occurred 
following the implementation of enhanced recovery 

techniques which was initially proved successful in 
colorectal surgery [1]. 

Enhanced recovery after surgery (ERAS), or in 
other words the “fast-track” protocol, roughly pur-
poses to improve patient satisfaction, reduce com-
plications and shorten the hospital stay. Chronic 
diseases, nutrition, and any volume depletion are 
corrected prior to surgery and less invasive surgical 
techniques are used to this end [2]. In addition, ade-
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A b s t r a c t
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quate pain and temperature control, and goal-direct-
ed fluid administration are required intraoperatively. 
In the postoperative period nutrition should be opti-
mized, and early mobilization and early removal of 
the catheters and drains are carried out to achieve 
the goals of ERAS [3].

The impact of ERAS protocols in decreasing 
length of stay (LOS), reducing postoperative pain, 
improving early ambulation and decreasing the 
rate of potentially serious medical complications 
has been studied in patients undergoing colorectal, 
urologic, gastric and pancreatic surgery previously  
[4–7]. However, data regarding the role of ERAS pro-
tocol in improving postoperative outcomes and post-
operative compliance in patients undergoing gyneco-
logical surgery, in particular, minor laparoscopic and 
hysteroscopic gynecological procedures, are limited.

Aim

The present study aimed to investigate the im-
pact of the ERAS protocol on time to ambulation, 
LOS, readmissions and postoperative complications 
in patients undergoing minor gynecological surgical 
procedures. 

Material and methods

Out of the 112 eligible patients undergoing mi-
nor laparoscopic and hysteroscopic gynecological 
procedures between March 2017 and April 20128 
in our institute, 104 patients not meeting exclusion 
criteria were enrolled in this prospective, random-
ized and controlled study. Informed consent has 
been obtained from all patients. The study protocol 
was approved by the Institutional Ethics Committee 
(KAEK/2017.3.3) and registered with the National 
Ministry of Health, Health Sciences University (Tur-
key, Istanbul) and the study was performed in ac-
cordance with the most recent version of the Hel-
sinki Declaration. Emergent surgery, admission to 
intensive care unit following surgery, preoperative 
sepsis, advanced liver and kidney disease were the 
exclusion criteria. Using random allocation software 
(www.randomization.com), patients were randomly 
allocated to one of the following study groups: the 
ERAS group or the conventional care group which 
consisted of age-matched control patients who did 
not receive ERAS interventions (Figure 1). A random-
ization envelope was opened at the time of admis-
sion to identify the study group of the index patient.

In the conventional group, patients were admit-
ted the day before the surgery. All patients received 
a  urinary catheter and prophylactic antimicrobial 
agent (cefoperazone 1000 mg) in the operation room 
just before the procedure and subsequently under-
went general anesthesia. Parenteral intravenous flu-
id supplementation of 100 ml/h was performed in 
all patients and was removed as soon as the patient 
was able to eat and drink. Postoperative analgesia 
was achieved using oral paracetamol 1000 mg and 
diclofenac 50 mg three times daily.

ERAS group subjects were admitted on the day 
of the surgery. A  standardized ERAS protocol was 
applied to the ERAS group based on the latest guide-
lines [8]. Smoking and alcohol consumption was 
stopped 4 weeks before the surgery. Preoperative 
anemia was corrected with intravenous iron sup-
plementation and hematology counseling was per-
formed in advanced cases. Prolonged fasting, bowel 
preparation, and premedication were avoided in this 
group. Clear fluids were allowed up to 2 h and solids 
rich in carbohydrate up to 6 h prior to induction of 
anesthesia. Routine antibiotic prophylaxis (cefop-
erazone 1000 mg 60 min before the skin incision) 
and selective thromboembolism prophylaxis using 
low-molecular-weight heparin were given preoper-
atively. Warmed up intravenous fluids were admin-
istered to maintain normothermia intraoperatively. 
They received short-acting anesthetic agents during 
of midthoracic, epidural anesthesia/analgesia in-
traoperatively and postoperatively [8]. Volume and 
salt overload and drain usage were avoided to the 
utmost. Intravenous paracetamol was administered 
for postoperative analgesia before completion of the 
surgical procedure. Postoperative nausea was treat-
ed with ondansetron as the first choice and meto-
clopramide if needed. Nasogastric tube placement 
was avoided and catheters were removed as soon 

Figure 1. CONSORT Flow diagram

Patients assessed for eligibility (n = 112)

Randomised (n = 104)

Excluded (n = 8)

Allocated to ERAS (n = 51)
Allocated to conventional  

care (n = 53)

http://www.randomization.com
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as possible. Nonopioid oral analgesics and NSAIDs 
were used for postoperative pain medication. Oral 
intake was allowed at an early period and mobiliza-
tion was induced as early as possible [9].

The two groups were compared in terms of com-
plications and postoperative compliance including 
time to first flatus, defecation, ambulation, and solid 
food intake, bleeding and hospital stay. 

Statistical analysis

Statistical analyses were carried out using SPSS 
for Windows, version 17 (SPSS, Chicago, IL, USA). 
Power calculations based on our pilot study with 
40 patients to detect a 20% significant difference in 
time to ambulation between the groups indicated 
that at least 46 patients were needed in each group 
(G power 3, Dusseldorf University). Normal distribu-
tion of the variables was studied with the Kolmogor-
ov-Smirnov test. Continuous variables are presented 
as the mean ± standard deviation and categorical 
variables as a percentage. Student’s t-test was used 
for parametric comparisons and the Mann-Whitney 
U  test was used for non-parametric comparisons. 

The c2 test was used for univariate analysis of the 
categorical variables. Two-sided p ≤ 0.05 was inter-
preted as statistically significant.

Results

The conventional care group consisted of 53 
patients (mean age: 39.1 ±10 years) and the ERAS 
group consisted of 51 patients (mean age: 37.2 ±10 
years). The two groups were similar with respect to 
age (p = 0.334), body mass index (p = 0.355), ASA 
score (p = 0.128), preoperative diagnosis, and the 
surgical procedure performed. Adnexal mass was 
the most common preoperative diagnosis and salp-
ingo-oophorectomy was the most frequent surgical 
procedure for both groups (Table I). 

The amount of intravenous fluid administered in 
the perioperative (1643 ±202 ml vs. 1134 ±153 ml,  
p < 0.001) and postoperative period (1701 ±329 ml 
vs. 1003 ±217 ml, p < 0.001) was significantly high-
er in the conventional care group than in the ERAS 
group. In addition, time to first flatus (11.4 ±2.2 h vs. 
14.8 ±2.2 h, p < 0.001), time to first defecation (22.8 
±1.5 h vs. 26.4 ±3.4 h, p < 0.001), time to eating sol-

Table I. Preoperative characteristics of the study groups

Parameter ERAS
(n = 51)

Conventional care
(n = 53)

P-value

Age [years] 37.2 ±10 39.1 ±10 0.334

BMI [kg/m2] 27.1 ±6.6 26.1 ±3.8 0.355

ASA score 1.98 ±0.25 1.90 ±0.29 0.128

Diagnosis, n (%):

Adnexal mass 14 (27.4) 16 (30.1) 0.758

Uterine myoma 10 (19.6) 12 (22.6) 0.705

Endometrial polyp 6 (11.7) 10 (18.8) 0.218

Ovarian cyst 8 (15.6) 6 (7.5) 0.514

Other 13 (25.4) 9 (16.9) 0.288

Surgical procedure, n (%):

Salpingo-oophorectomy 16 (31.3) 18 (33.9) 0.648

Hysteroscopic myomectomy 11 (27.4) 14 (26.4) 0.563

Endometrial polyp resection 6 (20.4) 10 (18.8) 0.218

Ovarian cystectomy 8 (15.6) 6 (7.5) 0.514

Fallopian tube ligation 10 (19.6) 5 (9.4) 0.140

Perioperative intravenous fluids [ml] 1134 ±153 1643 ±202 < 0.001

Data are presented as mean ± standard deviation. BMI – body mass index, ERAS – enhanced recovery after surgery.
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Table II. Postoperative outcomes

Parameter ERAS
(n = 51)

Conventional care
(n = 53)

P-value

Time to first flatus [h] 11.4 ±2.2 14.8 ±2.2 < 0.001

Time to first defecation [h] 22.8 ±1.5 26.4 ±3.4 < 0.001

Time to ambulation [h] 20.3 ±1.5 23.9 ±3.3 0.008

Time to eating solid food [h] 13.9 ±4.2 18.7 ±5.1 < 0.001

Postoperative intravenous fluids [ml] 1003 ±217 1701 ±329 < 0.001

Postoperative hospital stay [days] 1.13 ±0.4 1.64 ±0.5 < 0.001

Data are presented as mean ± standard deviation.

Table III. Comparison of the complication and readmission rates between the two groups

Parameter ERAS
(n = 51)

Conventional care
(n = 53)

P-value

Total complications, n (%) 10 (19) 16 (30.1) 0.213

Blood loss [ml] 162 ±44 171 ±58 0.345

Transfusion requirement, n (%) 1 (0.19) 4 (7.5) 0.183

Readmission, n (%) 2 (3.9) 3 (5.6) 0.679

Data are presented as mean ± standard deviation.

id food (13.9 ±4.2 h vs. 18.7 ±5.1 h, p < 0.001), and 
time to ambulation (20.3 ±1.5 h vs. 23.9 ±3.3 h, p = 
0.008, Table II) were shorter in the ERAS group com-
pared to the conventional care group. Moreover, hos-
pital stay was also significantly shorter in the ERAS 
group when compared with the conventional care 
group (1.13 ±0.4 days vs. 1.64 ±0.5 days, p < 0.001).

The two groups were similar concerning the 
postoperative complications including surgical site 
infections (7.8% vs. 13.2%, p = 0.374), development 
of cardiovascular complications (1.9% vs. 3.7%, p = 
0.581), non-specific abdominal pain (9.8% vs. 7.5%, 
p = 0.801), and sub-ileus (0% vs. 1.8%, p = 0.324). 
Blood loss (162 ±44 ml vs. 171 ±58 ml, p = 0.345), 
overall complication rate (20% vs. 32%, p = 0.213) 
and readmission rate (4% vs. 6%, p = 0.679) were 
also similar in the two groups (Table III). 

Discussion

The present study aimed to investigate the im-
pact of ERAS protocols on postoperative recovery in 
patients undergoing minor laparoscopic or hystero-
scopic gynecologic surgery and demonstrated that 
compared to conventional care, the implementation 
of the ERAS protocol leads to significantly short-

er LOS, early mobilization and reduced fluid intake 
without an increase in complication rate. 

One of the most promising improvements in 
surgery for perioperative care in recent years is the 
introduction of structured multimodal treatment 
programs which are also called ERAS protocols. Fast-
er recovery and shorter hospital stay obtained with 
implementation of ERAS protocols were shown to 
be associated with improved patient appreciation in 
a  recent study which enrolled patients undergoing 
elective laparoscopic procedures [10]. Furthermore, 
these protocols have not only been shown to reduce 
recovery times but also decrease the complication 
rates by as much as 50%, and the complication rate 
and LOS have been shown to improve in accordance 
with the increasing compliance rates [11, 12]. The in-
ternational ERAS Study group, therefore, has recently 
published guidelines for various surgical procedures 
to establish a standardized way to apply ERAS proto-
cols in the perioperative period [8, 9]. 

The principle underlying the ERAS programs is to 
reduce the metabolic stress caused by surgery com-
bined with use of treatments that support reversion 
of functions that postpone the recovery in tradition-
al care and consequently allow the patient to recov-
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er faster. In brief, due to the insulin resistance and 
the catabolic state caused by the stress of surgery, 
all parts of metabolism are confused, further leading 
to the development of complications and delay in 
recovery [13]. By avoiding the prolonged starvation 
periods and supplementation of a carbohydrate-rich 
diet, ERAS interventions improve insulin sensitivity 
and thus reduce the complications developing as 
a result of the surgery stress [14].

Another key factor in improving postoperative 
outcomes achieved by ERAS protocols is to main-
tain fluid balance. Administration of 0.9% saline 
as the crystalloid to avoid hypotension during and 
after surgery is a  longstanding traditional attitude 
which challenges the results of the novel studies in-
dicating that non-selective fluid overload not only is 
unnecessary but also might be harmful in the ma-
jority of patients, since this fluid is preserved in the 
body for a longer time than balanced salt solutions 
[15]. Studies have shown that fluid overload might 
also postpone the return of bowel function and, in 
contrast to volume overload, fluid restriction reduc-
es  the postoperative complication rate [16]. Fluid 
loads exceeding 3000 ml has been found in asso-
ciation with increased complications for patients 
undergoing colonic resections [12]. In addition to 
aforementioned measures, avoidance of preopera-
tive sedatives, long-acting anesthetics and minimiz-
ing the use of opioids will prevent the development 
of postoperative nausea and help to initiate the oral 
intake within hours following the operation [17]. The 
combination of these measures will provide a syn-
ergistic effect in the outcome expected from ERAS 
protocols. ERAS principles proved successful in de-
creasing mortality even in the long-term period in an 
observational study including 4500 patients under-
going hip and knee replacement [18]. 

In patients undergoing colorectal, urologic, gas-
tric and pancreatic surgery substantial patient and 
healthcare benefits were acquired with the imple-
mentation of ERAS protocols by decreasing LOS, 
complication rate, and lowering hospital costs [19–
22]. ERAS principles have also long been used in 
women undergoing major gynecologic surgery. Re-
sults derived from an observational study conduct-
ed by Wijk et al. revealed that implementation of 
ERAS protocol leads to a significant increase in the 
number of patients discharged within 2 days after 
the surgery [23]. Similarly, Mukhopadhyay reported 
that in patients undergoing open hysterectomies, 

LOS decreased from 5 days to 3 days with the im-
plementation of ERAS protocols [24]. Ottensen et al. 
showed that median LOS following vaginal surgery 
performed for utero-vaginal prolapse was also sig-
nificantly lower in patients receiving ERAS protocols 
compared to those receiving conventional care [25]. 
The amount of intraoperative fluid intake and total 
fluid intake was also shown to be decreased with 
the implementation of the ERAS protocol in women 
operated on for gynecologic cancer [26]. 

In addition, the return of bowel function and 
early ambulation, which are closely related to ear-
ly discharge, are significantly improved when ERAS 
protocols are used. Hansen et al. observed in a dou-
ble-blind, randomized controlled trial of patients un-
dergoing abdominal hysterectomy that time to defe-
cation was 24 h sooner in the ERAS group compared 
to controls [27]. The impact of implementing ERAS 
protocols on ambulation in abdominal hysterectomy 
and utero-vaginal prolapse  surgery was assessed 
in two studies where ERAS was found to be signifi-
cantly associated with early ambulation and conse-
quently early discharge [25, 27]. Furthermore, stud-
ies investigating the ERAS protocol in gynecologic 
surgery reported that the benefits were acquired 
without an increase in complication rates irrespec-
tive of the surgical approach [3]. 

Although extensive research is available concern-
ing the benefits of ERAS in major gynecologic sur-
gery, data demonstrating its effectiveness in minor 
gynecologic procedures are less clear. Therefore, our 
results demonstrating the advantages of the ERAS 
protocol for LOS, fluid intake, early defecation and 
early ambulation in patients undergoing minor gy-
necologic procedures indicate that the implementa-
tion of these measures might be useful even in less 
invasive gynecologic procedures. 

The present study also has some limitations to 
be discussed. A blinded study protocol was not car-
ried due to the extensive multidisciplinary nature of 
the ERAS protocol; thus, physicians and the health-
care workers were not blinded to the study proto-
col. Another limitation of the present study is that 
the complication rates in our study were similar in 
ERAS and conventional care groups, in contrast to 
previous reports revealing fewer complications with 
the implementation of ERAS. As we enrolled patients 
undergoing minor gynecologic procedures, this kind 
of surgery is already less complicated and the com-
plication rates are lower as well. Larger sample size 
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would probably provide a more comprehensive com-
parison of the ERAS protocol and conventional care 
concerning the complication rate in this patient pop-
ulation.

Conclusions

Implementation of ERAS protocols provides 
shorter LOS, less fluid intake, early return of bowel 
function and early mobilization without an increase 
in complication rate in women undergoing minor 
laparoscopic or hysteroscopic gynecologic surgery. 
We suggest that developing an individual approach 
for each institute to adequately implement ERAS pro-
tocols in accordance with the guidelines published 
by the ERAS Study group might improve patient and 
healthcare outcomes not only in major surgery but 
also in minor gynecologic procedures.
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