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ABSTRACT

Background and Objective: Enhanced Recovery After Surgery (ERAS) protocols provide a comprehensive, evidence-based approach to
perioperative care before, during, and after surgery. This study aimed to describe the development process and initial application of
ERAS protocols in gynecologic surgeries compared to conventional care methods in a university referral center. This randomized, single-
blind clinical trial was conducted on patients undergoing gynecologic laparotomy surgeries at Firoozgar Hospital. A total of 88 patients
were randomly assigned into two equal groups: 44 patients received care under the ERAS protocol, and 44 patients received conventional
care. Demographic and clinical data were collected, and postoperative outcomes—including symptoms such as bloating, nausea,
vomiting, pain severity (assessed by VAS), infection, systemic inflammatory response, patient satisfaction, and quality of life—were
evaluated one month after surgery. Additionally, length of hospital stay, time to mobilization (out-of-bed), and final prognosis including
readmission rates were carefully recorded. Data analysis was performed using SPSS software. Patients in the ERAS group experienced
fewer serious postoperative complications requiring hospitalization, reported higher satisfaction, and demonstrated improved quality of
life compared to the conventional group. Although pain severity decreased over time in both groups, it was consistently lower in the
ERAS group. Moreover, the length of hospital stay was significantly shorter for patients managed under the ERAS protocol compared
to those receiving conventional care (P < 0.005). The findings indicate that implementation of ERAS protocols in gynecologic
laparotomy surgeries yields positive outcomes, including reduced postoperative complications and improved patient satisfaction and
quality of life compared to conventional care.
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Introduction

Most gynecological and obstetric surgeries carry a potential risk
of postoperative complications, which significantly affect patient
outcomes, quality of life (QoL), and survival. Growing evidence
indicates that postoperative complications influence recurrence
rates and overall survival, and are associated with prolonged
hospital stays [1]. Gynecological surgeries are among the most
common procedures; for instance, approximately 600,000
hysterectomies are performed annually in the United States for
benign conditions [2]. The American College of Obstetricians
and Gynecologists recommends using less invasive techniques to

reduce costs and minimize complications [3].

Traditional postoperative management has been routinely
practiced for years, yet this approach is largely based on habit
without strong scientific foundations [4]. Conventional
postoperative care often includes prolonged fasting, mechanical
bowel preparation, and allowing oral intake only after the return
of bowel sounds, such as passing gas or stool [5]. Enhanced
Recovery After Surgery (ERAS) is a multifaceted, evidence-
based, non-profit approach aimed at standardizing postoperative
care, rcducing surgical stress, improving patient outcomes, and
shortening hospital stays [6, 7].

ERAS guidelines have been widely implemented across various
surgical fields, including orthopedics, urology, and gynecology,
leading to shorter hospital stays and increased patient satisfaction
[8]. Although ERAS protocols differ somewhat among

specialties, the core principles remain consistent [9—11].
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Currently, ERAS protocols have been adopted in obstetrics and
gynecology, with notable benefits observed in gynecologic
oncology surgeries. These benefits include reduced length of
hospital stay, fewer complications, and lower financial burdens
without increasing mortality or readmission rates [12, 13].

This success has established ERAS as the standard postoperative
care for these patients. Implementation of ERAS protocols in
obstetrics and gynecology, especially in gynecologic oncology,
has led to significant advantages such as decreased hospital stays,
reduced postoperative complications, and cost savings without
elevating readmission or mortality rates. Key components of
ERAS include pre-admission patient counseling, ensuring
postoperative diet adherence and hydration, prevention of
intraoperative hypothermia, early oral feeding, effective
postoperative pain management, encouragement of early
mobilization, timely catheter removal, and facilitation of early
discharge [14]. Together, these elements reduce surgical stress,
lower cytokine levels, promote tissue healing, and decrease
complications [15-17]. ERAS recommendations during cesarean
sections aim to improve outcomes for both mother and fetus in
the postoperative period [18].

ERAS protocols have gained widespread acceptance and have
profoundly impacted multiple surgical disciplines, including
general surgery [19], urology [20], and gynecology [21]. These
evidence-based protocols have been developed and promoted by
the ERAS Society, a global professional charity dedicated to
advancing ERAS implementation [22-24]. Extensive research
supports the benefits of ERAS adoption, demonstrating
reductions in postoperative complications, hospital stay
duration, pain, and overall costs, alongside increased satisfaction
among patients and healthcare staff. Emerging evidence also
suggests that ERAS implementation may lead to long-term
improvements [25, 26].

However, despite these demonstrated advantages, global
adoption of ERAS practices remains inconsistent, and
implementation pathways are often uneven. Notably, in Iran, the
acceptance and effectiveness of ERAS protocols remain relatively
unexplored, particularly concerning gynecologic surgeries such
as laparoscopy and hysteroscopy. Consequently, this study aims
to fill this critical knowledge gap by comparing the economic
benefits, surgical complications, patient satisfaction, and other
outcomes of ERAS protocols versus conventional care at

Firoozgar Hospital in Tehran.

Materials and Methods

This study was designed as a single-blind, randomized controlled
clinical trial. Participants were patients undergoing gynecological
surgeries at hospitals affiliated with Iran University of Medical
Sciences during the year 1402 (2023-2024), who received
postoperative care protocols. Inclusion criteria consisted of
patients scheduled for gynecological surgeries at Firoozgar
Hospital under Iran University of Medical Sciences with
postoperative  protocols implemented. Exclusion criteria

included patients who did not attend postoperative follow-up

visits, had a history of severe constipation or complications, were
considered high-risk for anesthesia, had severe organ dysfunction
or failure, did not provide informed consent, or had kidney
failure or type 2 diabetes. Sample size was calculated based on an
expected hospital stay of 5 & 1.5 days for the routine care group
and an effect size of 20%, with an anticipated average stay of 4
days for the ERAS group. This yielded a total of 88 participants
(44 in each group), considering a type I error of 0.05 and a type
L error of 0.2. The final study population consisted of 88 patients
from those referred to Firoozgar Hospital in Tehran, all of whom

completed the study questionnaire.

The sample selection process is as follows:

Mumber of eligible patients screened

N =98
Participants excluded
from  the study
BMI > 35 (n = 2)
Other medical

Number of eligible indivjduals allowed to 'reasons m = 3)

enter the randomized study (n = 88) HBsAg positive {n = 2)

HCV  (n = 0

Kidney failure or
dysfunction (n = 0)

Type 2 diabetes (n =

3)

} |

Under ERAS care

Under conventional

n=44 care

Figure 1. Flowchart of the sample selection process

Quality of life was assessed using structured interviews before
hospital discharge and follow-up telephone calls after discharge,
employing  the WHO-QOL-BREF  questionnaire  [27].
Additionally, a questionnaire tailored to the context of ERAS
protocols in Iran was used to evaluate surgical outcomes,
postoperative complications, and patient satisfaction based on

existing literature [28, 29].

Conventional protocol (control group)

Most patients in the control group were managed according to
the hospital’s standard routine or based on surgeon preference.
Typically, patients were kept NPO (nothing by mouth) for more
than 6 hours before surgery. Analgesia mainly involved long-
acting  opioids, usually without multi-drug regimens.
Postoperative antiemetic treatment was typically limited to a

single medication.
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Data analysis was performed using SPSS version 26. For all
statistical tests, the confidence interval was set at 95%, and a p-

value of £ 0.05 was considered statistically significant.

Results and Discussion

The results showed that 69.3% of participants had a diploma or
lower level of education, indicating relatively low educational
attainment within the sample. About 27.3% held associate or
bachelor’s degrees, and only 3.4% had master’s or doctoral
degrees. Another 3.4% fell into the “master’s and doctoral”
category, likely representing non-standard qualifications within
this population. Marital status showed that 10.2% were single
and 89.8% were married. The average age in the ERAS group
was slightly lower than in the conventional care group; however,
the difference was not statistically significant (p = 0.546). The
mean BMI was slightly higher in the ERAS group compared to
the conventional group, but this difference was also not

statistically significant (p = 0.331).

Table 1. Study Results

Routine
Numb. P-
ERAS (Number and (Number
Index and  Valu
Percentage)
Percentag e
0
Abdominal  Not reported 12 (27.3%) 7 (15.9%) 0.03
bloating Mild 29 (65.9%) 25 (56.8%)
Severe 3 (6.8%) 12 (27.3%)
. Not reported 16 (36.4%) 20 (45.5%) 0.334
eus
Mild 27 (61.4%) 21 (47.7%)
Severe 1(2.3%) 3 (6.8%)
Nausea/vomitin Not reported 21 (47.7%) 26 (59.1%) 0.404
g Mild 22 (50.0%) 16 (36.4%)
Severe 1(2.3%) 2 (4.5%)
Celecoxib 1(2.3%) 1(2.3%)
Gabapentin 2 (4.5%) 4(9.1%)
Medication use Acetaminoph
10 (22.7%) 9 (20.5%) 0.947
en
Heparin 4(9.1%) 4(9.1%)
None 27 (61.4%) 26 (59.1%)
Postoperative Yes 33 (75.0%) 6 (13.6%)
acetaminophen 0.0
use No 11 (25.0%) 38 (86.4%)
Postoperative Yes 32 (72.7%) 4(9.1%)
analgesics 0.0
No 12 (27.3%) 40 (90.9%)
Surgical site Yes 2 (4.5%) 3 (6.8%)
infection 0.645
No 42 (95.5%) 41 (93.2%)
Systemic Yes 2 (4.5%) 5 (11.4%) 0.237
inflammation
No 42 (95.5%) 39 (88.6%)
Thromboemboli Yes 1(2.3%) 2 (4.5%)
sm 0.557
No 43 (97.7%) 42 (95.5%)
Hospitalization Yes 1 (4.5%) 3 (11.1%)
within 30 days 0.404
No 21 (95.5%) 24 (88.9%)
. 0 (0.0%) 2 (4.5%)
Reoperation
95 100. 0.153
Index 95.5%)42

0%)

Based on Table 1, in the ERAS protocol, a higher percentage of
individuals reported mild abdominal bloating; however, there
are no significant differences. Both protocols had a considerable
number of patients with no reports of paralytic ileus, indicating
success in managing surgical complications. In the Conventional
protocol, a higher number of individuals reported no nausea and
vomiting, although these differences are also not significant.
Overall, the results indicate that there is generally no significant
difference between the two protocols regarding these
complications, although certain tendencies may exist that require
further investigation.

At all evaluated times (4, 8, 12, and 24 hours post-surgery), pain
intensity in patients under the ERAS protocol was significantly
higher than in patients under the Routine protocol.

In the ERAS protocol, a high percentage of patients (75.0% for
acetaminophen and 72.7% for analgesics) used these
medications. In the Conventional protocol, only 13.6% of
patients used acetaminophen and only 9.1% used analgesics. The
significance level of less than 0.001 clearly indicates a significant
difference in medication usage patterns between the two
protocols, suggesting that the ERAS protocol leads to greater use
of painkillers. These results can help design better post-surgical
pain management programs and highlight the importance of
ERAS protocols in improving clinical outcomes and reducing the
need for analgesics.

Patients under the ERAS protocol used an average of 46.02 mg
of opioids for pain relief, while patients under the Conventional
protocol used an average of 115.34 mg. The very low
significance level (<0.001) shows that this difference is
statistically significant and clearly indicates that using the ERAS
protocol leads to a substantial reduction in opioid requirements
for pain relief compared to the Conventional protocol. These
results can contribute to improving the evidence regarding the
use of ERAS protocols and their impact on reducing the need for
and dependency on opioids.

According to the results of Table 1, the significance level of
0.645 indicates no significant difference between the two
protocols regarding surgical site infection. The significance level
of 0.237 indicates no significant difference between the two
protocols regarding systemic inflammatory syndrome. The
significance level of 0.557 indicates no significant difference
between the two protocols regarding venous thromboembolism.
The percentages of surgical site infection, systemic inflammatory
syndrome, and venous thromboembolism in both protocols are
very low, and overall, serious postoperative complications in
both protocols are relatively rare. In all three cases, the
significance levels are above 0.05, clearly indicating no significant
difference between the ERAS and Routine protocols. These
results may imply that both protocols perform similarly
concerning these surgical complications, demonstrating the
safety and efficacy of both methods.

The significance level of 0.404 indicates no significant difference
between the two protocols regarding readmission within 30

days. The significance level of 0.153 indicates no significant
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difference between the two protocols regarding the rate of

reoperation. (Table 1)

Table 2. One-month outcomes and type of protocol
ERAS % ROUTINE % Pvalue
No Specific 26
Complication  people
One-  Common/Mild 26
Month Complication  people

59.1 20 people 45.5

31.8 6 people 13.6

Outcome Serious 0.002
Complication 2
Requiring 9.1 18 people  40.9
people
Further
Evaluation

According to the results of Table 2, there is no significant
difference between the ERAS and Routine protocols in terms of
cither readmission or reoperation. In the ERAS protocol, a
higher percentage of patients were reported without specific
complications, whereas in the Routine protocol, a higher
percentage of patients were identified with serious
complications. The significance level of 0.002 clearly indicates a
significant difference in one-month outcomes between the two
protocols. These results can contribute to a better understanding
of the impact of surgical protocols on complications and clinical
outcomes and indicate the high effectiveness of the ERAS
protocol in reducing complications and improving patient

outcomes.

Table 3 Length of Stay (LOS) and Type of Protocol

Type of Std.
Mean L. P-Value
Protocol Deviation

Length of Stay ERAS 2.77 0.859
<0.001

(LOS) Routine 4.05 0.888
Quality of Life ERAS 82.273 13.094 0.019
(Qor) Routine 75.227 14.546 0.019

According to the results of Table 3, the significance level of
<0.001 indicates a statistically significant difference between the
two protocols in terms of length of hospital stay. Patients under
the ERAS protocol had an average hospital stay of 2.77 days,
while patients under the Routine protocol had an average stay of
4.05 days. Given that the significance level (<0.001) is less than
0.05, this indicates a significant difference in the length of stay
between the two protocols. These results may suggest that the
ERAS protocol, due to the shorter hospitalization it provides, can
be effective in reducing hospital-related complications and
patient costs. Specifically, the ERAS protocol has shown better

recovery outcomes in terms of hospital stay duration.

Table 4: Time to Patient Mobilization (Out of Bed)
Typeof N Mean StD.Deviatio Std.Erro Significanc

Protoco n r Mean e Level
1
ERAS 4 5.147 91232 13754 0.0000

Routin 4 9.500 1.09968 16578
e 4 0

The results indicate that the time to patient mobilization (OOB:
Out of Bed) in the ERAS protocol is significantly shorter than in
the Routine protocol (p < 0.001). Furthermore, the effect size
(Cohen's d = 1.010) indicates a strong effect between the two
protocols. (Table 4)

Satisfaction with Surgery
Dissatisfaction  Partial BCONVENTIONAL mERAS Full satisfaction

satisfaction  Moderate Satisfacion  apoye Averaze Satisfaction
Figure 2. Comparison of Satisfaction Levels in ERAS and
Conventional Methods

Given the p-values (0.030) and (0.025), it can be concluded that
there is a significant relationship between the type of protocol
and the level of patient satisfaction. In other words, satisfaction
levels differ significantly between the ERAS and Routine
protocols. (Figure 2)

Table 5. Quality of Life Level by Study Method

. . Standard
Quality of Life L.
Deviation Std.Erorr P
Level Based on Mean
(St. Mean value
Study Method N
Deviation)
ERAS
82.2727 13.09423 1.97403
N=44
0.019
ROUTINE
75.2273 14.54562 2.19283
N=44

Table 5 shows that the quality of life scores differ significantly
between the ERAS and Routine protocol groups, with a p-value
of 0.019, indicating statistical significance. Patients in the ERAS
group reported a higher average score of 82.27, compared to
75.23 in the Routine group. Since the p-value is below the
standard threshold of 0.05, this suggests that the ERAS protocol
has a meaningful effect in enhancing patients’ quality of life.
These findings highlight the beneficial impact of the ERAS
approach over conventional care and underscore its potential
value for broader adoption in clinical settings.

In the present study, the average hospital stay for patients
managed under the ERAS protocol was 2.77 days, compared to
4.05 days for those receiving Routine care. The advantage of
reduced hospitalization duration observed here aligns with the
findings of Sara Fernandez et al. (2023), who studied 206
patients—97 in the control group and 109 in the ERAS group—
and reported a significant difference in length of stay (LOS).
They documented a 50% reduction in LOS, decreasing from an

average of 3.6 days before ERAS implementation to 1.8 days
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afterward (p < 0.0001) [30]. Similarly, Kondo et al. (2014) [31]
demonstrated that applying ERAS in patients with deeply
infiltrating intestinal endometriosis significantly = shortened
hospital stays. Specifically, the LOS was reduced for laparotomy,
laparoscopy, and vaginal surgeries in the ERAS group.

Among patients following the ERAS protocol, a larger
proportion experienced no notable complications, while a higher
proportion of patients in the Routine protocol group developed
serious complications within one month postoperatively. The p-
value of 0.002 indicates a statistically significant difference in
one-month outcomes between the two protocols. These findings
enhance our understanding of how surgical protocols influence
postoperative complications and clinical results, highlighting the
superior efficacy of the ERAS protocol in minimizing
complications and improving patient recovery.

Relph and colleagues (2014) [32] reported no significant
differences between the ERAS and Routine protocols in terms of
hospital readmission and reoperation rates. Their case-control
study involving patients undergoing vaginal hysterectomy
similarly found no difference in readmission rates. Conversely,
Bisch S.P and Nelson G.(2022) [33] observed a significantly
lower incidence of postoperative complications in the ERAS
group (18.3%) compared to the standard postoperative care
group (33.3%) (p = 0.02). [33]

In this study, the WHO-QOL-BREF questionnaire was utilized
to evaluate patients’ quality of life, while a separate instrument
assessed their satisfaction levels. Overall, the ERAS protocol
significantly enhanced quality of life during the early recovery
phase, particularly in domains such as bowel function (gas
passage), physical mobility, social and cognitive functioning,
sleep quality, and pain management. Clinically, ERAS
implementation was associated with reduced postoperative
discomfort and symptoms, decreased incidence of infectious
complications, shorter hospital stays, higher discharge rates, and
improved pain control without an increase in readmission rates.
Furthermore, mental health outcomes, including sleep quality,
depression, distress, and vitality, showed notable improvement.
The mean satisfaction score was higher in the ERAS group
(82.27) compared to the Routine care group (75.23), with a
statistically significant difference (p = 0.019). These results align
with those of Yoong, Sivashanmugarajan V, Relph S, and
colleagues (2014), who assessed patient satisfaction on a 1-to-10
scale in vaginal hysterectomy patients before (n=50) and after
(n=50) ERAS implementation, finding that 65% of patients in
the ERAS group rated their satisfaction above 9 four weeks post-
surgery [34].

Overall, 96% of patients rated the care provided from diagnosis
through discharge as appropriate, with 92% describing it as “good
to excellent” [35]. Fernandez. S et al(2023) reported an average
satisfaction score of 8.9 out of 10 among patients treated under
the ERAS protocol [30]. The high levels of satisfaction associated
with ERAS in gynecological surgery can be attributed to several
factors, including reduced hunger, chlorhexidine skin
preparation, multimodal pain management, prevention of nausea

and vomiting, antibiotic prophylaxis, fluid balance regulation,

maintenance of normal body temperature, limited use of drains,
early feeding, and prompt mobilization—all supported by robust
evidence.

Effective pain management plays a crucial role in accelerating
patient recovery, as postoperative pain is linked to longer
hospital stays, higher rates of readmission, and increased
healthcare costs. To mitigate postoperative pain and reduce
opioid use, several multimodal analgesic strategies have been
proposed. In this study, the average pain score at 24 hours post-
surgery was 2.45 in the ERAS group, compared to 3.45 in the
Routine care group (p = 0.001). Similarly, at 12 hours post-
surgery, the ERAS group reported an average pain score of 4.34,
while the Routine group’s average was 5.39 (p = 0.004). These
findings indicate a statistically significant difference in pain
severity between the two protocols. Notably, patients under the
Routine protocol experienced lower pain intensity than those in
the ERAS group, which may reflect more effective pain
management techniques employed within the Routine care.
Patients under the ERAS protocol used an average of 46.02 mg
of opioids for pain relief, while patients under the Conventional
protocol used an average of 115.34 mg. The very low
significance level (< 0.001) indicates that this difference is
statistically significant and clearly shows that the use of the ERAS
protocol results in a substantial reduction in opioid requirements
for pain management compared to the Conventional protocol.
These findings can contribute to strengthening the evidence
regarding the use of the ERAS protocol and its impact on
reducing the need for opioids and dependence on them.

The study by Ferrari and colleagues (2020) demonstrated a
reduction in pain scores at 12 and 24 hours post-surgery and
found that only 37% of patients in the ERAS group requested
postoperative injectable anesthesia, compared to 74% of patients
in the standard care group. Notably, this randomized controlled
trial supported the use of epidural or spinal anesthesia as regional
blocks for patients at higher risk [36]. Meyer et al. (2018)
investigated opioid consumption along with key patient-reported
outcomes among gynecologic oncology patients and reported a
72% reduction in opioid use [37]. In our study, common
postoperative complications such as surgical site infection, ileus,
and nausca/vomiting were examined, and no significant
differences were observed between the two protocol groups,
with a significance level of 0.645. This finding is consistent with
the results of the study conducted by Spanjersberg, van
Sambeeck, Bremers, Rosman, and van Laarhoven (2015), who
reported no significant differences in complications such as ileus,
nausea, vomiting, and wound infection between the ERAS and
Routine groups [38].

Fattah and colleagues (2020) reported a significant reduction in
postoperative ileus between the ERAS group and the control
group (9.7% vs. 20.2%; p = 0.007), as well as in surgical site
infections (4.2% vs. 11.5%; p = 0.01) [38].

Considering that the ERAS protocol demonstrates superior
outcomes in reducing opioid use for pain management and
enhancing patients’ quality of life, it is recommended to adopt

ERAS as the standard protocol for elective surgeries. However,
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since patients in the Routine protocol group reported
experiencing less severe pain, incorporating some pain
management techniques from the Routine protocol could
potentially improve ERAS effectiveness. A limitation of this
study is that the current infrastructure of hospitals and healthcare
facilities may be inadequate for full implementation of the ERAS
protocol.  Additionally, cultural and social expectations
surrounding medical treatment and care may pose challenges to

the acceptance and understanding of ERAS.
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