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Abstract

Background To explore the impact of enhanced recovery after surgery (ERAS) optimization concept process on the
perioperative period of gynecologic laparoscopic surgery.

Methods This retrospective observational study included patients who underwent gynecologic laparoscopic surgery
based on ERAS concept process optimization (ERAS group) for uterine fibroids, adenomyosis, and ovarian cysts at
Jiaxing Hospital of Traditional Chinese Medicine between January 2023 and December 2023. Patients who underwent
the same laparoscopic protocol without ERAS concept process optimization between January 2022 and December
2022 were matched as the control group (non-ERAS group). Postoperative indexes and patient satisfaction were
compared between the two groups.

Results A total of 120 patients were included, with 60 of who underwent gynecologic laparoscopic surgery (total
laparoscopic hysterectomy, TLH: n=20; laparoscopic myomectomy, LM: n=20; laparoscopic ovarian cystectomy, LOC:
n=20) based on ERAS (ERAS group), and the other 60 of who underwent gynecologic laparoscopic surgery (TLH:
n=20, LM: n=20, LOC: n=20) without ERAS (non-ERAS). In patients received gynecologic laparoscopic surgery of
ERAS group, the time of first postoperative gas evacuation, the time of semi-liquid recovery, the time of urination,

the time of incision pain, and the length of hospital stay were significantly shorter (all P<0.001), and the number of
nausea and vomiting was significantly reduced (all P<0.001) compared with those in the non-ERAS group. Besides,
satisfaction of patients receiving ERAS was significantly higher than in the non-ERAS group (TLH: P<0.01; LM and LOC:
P<0.001).

Conclusions ERAS optimization for gynecologic laparoscopic surgery improved patients’ outcomes, reduced
complications, and improved patient’s satisfaction.
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Background

The development of enhanced recovery after surgery
(ERAS) protocols represents a paradigm shift in surgical
care, emphasizing a holistic, patient-centered approach
that encompasses the entire perioperative period. This
comprehensive strategy, initiated by Danish surgeons
Wilmore and Kehlet, was born out of a need to address
the negative consequences of traditional postoperative
care practices [1]. Historically, surgical patients were
subjected to prolonged fasting, extensive bed rest, and
routine use of nasogastric tubes and drains, which were
believed to be essential components of recovery. How-
ever, these practices inadvertently prolonged hospital
stays, increased the risk of complications, and impeded
the overall recovery process. ERAS protocols counter-
act these historical approaches by integrating a series
of evidence-based interventions designed to minimize
the stress response to surgery, promote faster gastroin-
testinal recovery, and facilitate early mobilization. Key
elements include preoperative education, carbohydrate
loading, optimized fluid management, effective pain
control through multimodal analgesia, early removal of
drains and catheters, and early resumption of oral intake
and ambulation [2].

ERAS, based on evidence-based medicine, promotes
rapid postoperative functional recovery in perioperative
patients and is beneficial in controlling costs for both
patients and hospitals [3]. A previous report on gyneco-
logic cancers highlighted the benefits of rapid postopera-
tive recovery in gynecologic oncology, such as reduced
length of stay and cost savings [4]. Factors that commonly
influence rapid recovery in gynecologic surgery include
preoperative anxiety, preoperative physical condition,
intraoperative anesthesia, postoperative pain manage-
ment, fluid and diet management, and early mobilization.
Preoperative conditions such as hyperglycemia, hyper-
tension, and anemia can affect surgical outcomes and
recovery [5]. Several strategies have been shown to be
effective in accelerating recovery in the gynecologic peri-
operative setting: (1) Comprehensive preoperative, intra-
operative, and postoperative patient education and risk
communication increase patient acceptance and decrease
anxiety; (2) Pain management strategies, including the
use of ultra-short-acting anesthetics and precise control
of anesthetic depth, minimize pain distress, preserve
gastrointestinal function, and shorten recovery times;
(3) Limiting or avoiding the use of drains and catheters
reduces bed rest time and facilitates a faster return to
preoperative status; (4) Integrative TCM therapies have
shown promise in improving local tissue perfusion, pre-
venting lower extremity venous thrombosis, promoting
tissue repair, alleviating sterile inflammation, and acceler-
ating healing processes, thereby enhancing perioperative
recovery in patients [6, 7].
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Currently, the application of ERAS in gynecologic sur-
gery still faces numerous unresolved issues [8]. Some
clinical measures lack strong supporting evidence, par-
ticularly the lack of domestic clinical research data to
objectively evaluate the safety and efficacy of ERAS in the
perioperative treatment of gynecologic patients [9]. Suc-
cessful implementation of postoperative ERAS protocol
optimization requires effective communication and stan-
dardized process management within relevant depart-
ments. Ensuring collaboration between departments
involved in the perioperative management of patients is
critical to the application of rapid recovery in gynecology
[10]. A major pain point in current clinical practice is the
inconsistent application of ERAS principles, which can
lead to suboptimal patient outcomes and missed oppor-
tunities for improved recovery. For example, the timing of
preoperative fasting, the use of multimodal analgesia, and
the promotion of early mobilization vary widely among
institutions, impacting patient recovery outcomes [4]. In
addition, there is an urgent need to tailor ERAS protocols
to the specific needs of gynecologic patients, taking into
account factors such as age, comorbidities, and the type
of surgery being performed [5]. Without such customiza-
tion, the full potential of ERAS to improve outcomes may
not be realized.

To fully realize the benefits of ERAS in gynecologic
laparoscopic surgery, our team is committed to refin-
ing existing protocols and addressing gaps in communi-
cation and practice variation. This includes developing
clear, concise guidelines for each phase of care, provid-
ing education and resources for providers, and soliciting
patient feedback to continually improve the process. By
fostering a culture of interdisciplinary collaboration and
patient engagement, we aim to create a seamless, efficient
and compassionate care pathway that accelerates recov-
ery and improves the patient experience. Therefore, this
study aimed to explore the impact of ERAS optimization
concept process optimization on the perioperative period
of gynecologic laparoscopic surgery.

Methods

Study design and participants

This retrospective and observational study included
patients who underwent gynecologic laparoscopic sur-
gery based on ERAS concept process optimization for
uterine fibroids, adenomyosis, or ovarian cysts at Jiaxing
Hospital of Traditional Chinese Medicine between Janu-
ary 2023 and December 2023. Patients who underwent
the same laparoscopic protocol without ERAS concept
process optimization between January 2022 and Decem-
ber 2022 were matched as the control group. Individual
matching was conducted in the study, which mainly
included the type of disease, mode of surgery, age and
duration of disease. The inclusion criteria were as follows:
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(1) Patients with gynecological diseases confirmed by
imaging; (2) Patients who opt for surgical treatment and
are older than 18 years; (3) Patients who are conscious,
capable of self-care, and able to participate in the study.
The exclusion criteria were as follows: (1) patients with
severe psychiatric disorders or communication barriers;
(2) patients with incomplete clinical data; (3) patients
with poor compliance; (4) patients unable to tolerate
surgery. This study was approved by the Ethic Commit-
tee of Jiaxing Hospital of Traditional Chinese Medicine.
Due to the retrospective nature of this study, the patient’s
informed consent was waived by the Ethic Committee.

Data collection and definitions
Gynecologic laparoscopic surgery, including total laparo-
scopic hysterectomy (TLH), laparoscopic myomectomy
(LM), laparoscopic ovarian cystectomy (LOC), were per-
formed using ERAS principles to optimize perioperative
management (Supplementary materials). Patients’ data
including the age and duration of disease were collected.
Primary outcome included postoperative first flatus
time, semi-liquid recovery time, urination time, fre-
quency of nausea and vomiting, incision pain duration,
and length of hospital stay [11]. The secondary outcome
was a patient satisfaction survey. Follow-up Method:
Outpatient follow-up at 2 weeks after discharge, and
follow-up at 1 month postoperatively. (1) Postoperative
First Flatus Time: The first instance of flatus post-surgery
signifies the beginning of bowel function recovery. Nurs-
ing staff records the exact time when the patient reports
passing gas; (2) Semi-Liquid Recovery Time: This refers
to the time from the conclusion of the surgery until the
patient can tolerate and consume a semi-liquid diet. It
reflects the patient’s digestive system returning to func-
tion. Dietary records are maintained to document when
the patient consumes a semi-liquid meal; (3) Urination
Time: This is the time from the completion of surgery
until the patient can void spontaneously. It indicates the
return of bladder function and the cessation of any uri-
nary retention. Nurses document the first spontaneous
voiding post-surgery; (4) Frequency of Nausea and Vom-
iting: This metric tracks the number of episodes of nau-
sea and vomiting experienced by the patient within the
first few days following surgery. Staff logs all instances
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of nausea and vomiting reported or observed; (5) Inci-
sion Pain Duration: This measures the length of time the
patient experiences pain at the surgical site, indicating
the onset of healing and pain management effectiveness.
Visual Pain Scores are recorded regularly by the nursing
staff; (6) Length of Hospital Stay: This is the total number
of days the patient spends in the hospital post-surgery,
which is influenced by recovery speed and complication
rates. Admission and discharge dates are recorded in the
patient’s chart; (7) Patient Satisfaction Survey: This quali-
tative assessment gauges the patient’s overall satisfaction
with the surgical experience and recovery process. There
are four categories, including highly satisfied, satisfied,
fair and dissatisfied. Surveys are distributed to patients at
1 month postoperatively.

Statistical methods

Statistical analysis was conducted using SPSS Statistics
20.0. Continuous data were compared between groups
using independent sample t-tests, and homogeneity of
variance was tested using Levene’s test. Categorical data
were compared between groups using the chi-square test.
The significance level was set at 0.05 (two-tailed). The
analyst was blinded, which meant that he didn’t know the
specific groupings during the statistical process.

Results

A total of 120 patients were included, 60 of who under-
went gynecologic laparoscopic surgery (TLH: n=20, LM:
n=20, LOC: n=20) based on ERAS (ERAS group), while
the other 60 of who underwent gynecologic laparoscopic
surgery (TLH: =20, LM: n=20, LOC: n=20) without
ERAS (non-ERAS). There were no significant differences
in the age or duration of disease between the ERAS and
non-ERAS group (P>0.05) (Table 1).

The patients who received TLH in the ERAS group
showed a significantly shorter time to first anal fla-
tus postoperatively (7.25+2.63 versus 26.90+5.81 h,
P<0.001), shorter time to first spontaneous urination
(4.55+0.94 versus 31.60+3.69 h, P<0.001), ability to
resume a semi-liquid diet significantly earlier (6.05+1.32
versus 27.65+5.76 h, P<0.001), experienced signifi-
cantly fewer episodes of nausea and vomiting postop-
eratively (0.15+0.37 versus 2.10+1.29, P<0.001), had a

Table 1 Baseline characteristics of patients underwent total laparoscopic hysterectomy (TLH), laparoscopic myomectomy (LM),

laparoscopic ovarian cystectomy (LOC)

Variables TLH LM LOC
ERAS,n=20 non-ERAS, P ERAS, n=20 non-ERAS, P ERAS, n=20 non-ERAS, P
n=20 n=20 n=20
Age (years) 495 (48,51)  495(48,51) 087 38.75+5.31 39.05+5.75 0.865 34.33+6.29 3545+6.91 0.591
Duration of disease  7.20+3.27 535+3.08 0.073 5.0(225,6.75 20(1.25,650) 0.171 5(25,6.0) 6(3.0,8.0) 0.255
(years)

Note: Data were shown as M (Q;, Q) or X +8
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Table 2 Comparison of clinical data between two groups of patients undergoing total laparoscopic hysterectomy (TLH), laparoscopic

myomectomy (LM), laparoscopic ovarian cystectomy (LOC)

Outcomes TLH LM LOC
ERAS, non-ERAS, P ERAS, non-ERAS, P ERAS, non-ERAS, P
n=20 n=20 n=20 n=20 n=20 n=20
First Anal Flatus Time, mean =+ SD, hours 7254263 26904581 <0001 585+264 2625+652 <0001 7.15+294 1674633 <0.001
First Spontaneous Urination Time, mean = 4.55+0.94 31.60+£3.69 <0.001 430+0.73 2235+3.63 <0001 3.75+£0.64 23.20+4.07 <0.001
SD, hours
Semi-Liquid Diet Recovery Time, mean + 6.05+132 2765+576 <0.001 6.75+267 27.10+641 <0001 785+3.13 1750+6.34 <0.001
SD, hours
Nausea and Vomiting Episodes, mean + 0.15+£037 210+129 <0001 055+£069 340+147 <0001 0.10£031 240+1.14 <0.001
SD, times
Duration of Incision Pain, mean + SD, hours  565+243 2160+5.18 <0001 560+1.73 21.15+722 <0001 6.20+1.70 2150+7.67 <0.001
Hospital Stay, mean + SD, days 360+0.75 595+1.00 <0001 3.60+060 525+064 <0001 3.10£055 435+081 <0.001
Satisfied, [n (%)] 1(5.00) 9(45.00) <0.01 1(5.00) 11(55.00) <0.001 0(0.00) 10(50.00) <0.001
Highly Satisfied, [n (%)] 19(95.00)  11(55.00) / 19(95.00)  9(45.00) / 20(100.00) 10(50.00) /

significantly shorter duration of incision pain (5.65+2.43
versus 21.60+5.18 h, P<0.001), and had a significantly
shorter hospital stay (3.60+0.75 versus 5.95+1.00 days,
P<0.001) than those in non-ERAS group. The satisfac-
tion of patients in ERAS group was significantly higher
than that in non-ERAS group (P<0.01) (Table 2).

Besides, the patients received LM in ERAS group had
a significantly shorter time to first anal flatus (5.85+2.64
vs. 26.25+6.52 h), a shorter time to first spontaneous
urination (4.30+0.73 vs. 22.35+3.63 h), earlier resump-
tion of a semi-liquid diet (6.75+2.67 vs. 27.10+6.41 h),
fewer episodes of nausea and vomiting (0.55+0.69 vs.
3.40+1.47 times), shorter duration of incision pain
(5.60+1.73 vs. 21.15+7.22 h), and shorter hospital stay
(3.60+0.60 vs. 5.25+0.64 days) than those in the non-
ERAS group (All P<0.001). The satisfaction of patients
in ERAS group was significantly higher than that in non-
ERAS group (P<0.001) (Table 2).

In addition, the patients received LOC in ERAS
group had significantly shorter time to first anal flatus
(7.15+2.94 vs. 16.7+6.33 h), shorter time to first spon-
taneous urination (3.75+0.64 vs. 23.20+4.07 h), ear-
lier resumption of a semi-liquid diet (7.85+3.13 vs.
17.50+6.34 h), fewer episodes of nausea and vomiting
(0.10+£0.31 vs. 2.40+1.14 times), shorter duration of
incision pain (6.20+1.70 vs. 21.50+7.67 h), and shorter
hospital stay (3.10+0.55 vs. 4.35+0.81 days) than those
in the non-ERAS group (All P<0.001). The satisfaction of
patients in ERAS group was significantly higher than that
in non-ERAS group (P<0.001) (Table 2).

Discussion

In this study, ERAS optimization resulted in signifi-
cantly shorter times to first postoperative gas evacu-
ation, resumption of semi-liquid diet, and urination.
These findings are consistent with the literature on ERAS
implementation, which suggests that optimized periop-
erative care can lead to a faster return of gastrointestinal

function and overall patient recovery [4]. Patients in the
study group experienced fewer episodes of nausea and
vomiting. This reduction in postoperative nausea and
vomiting is consistent with the implementation of multi-
modal analgesia and antiemetic strategies recommended
in ERAS protocols [12]. In addition, our study group had
a significantly shorter length of hospital stay. Shorter
hospital stays are a hallmark of successful ERAS pro-
grams, as they are associated with lower health care costs
and reduced risk of hospital-acquired infections [13]. The
observed improvements in recovery time, complications,
length of stay, and patient satisfaction can be attributed
to several factors associated with the ERAS protocol: 1)
Preoperative education and preparation: Patients in the
study group likely benefited from preoperative counsel-
ing, which is known to reduce anxiety and improve post-
operative outcomes [14]; 2)Standardized perioperative
care: ERAS involves a standardized approach to patient
management before, during, and after surgery. This con-
sistency of care helps to minimize variation in treatment
and improve patient outcomes [15]. 3) Early mobiliza-
tion and nutrition: ERAS promotes early postoperative
mobilization and resumption of oral intake, which can
contribute to faster recovery of bowel function and over-
all patient well-being [16]. 4) Multidisciplinary team
approach: The success of ERAS is largely dependent on
effective communication and standardized process man-
agement within the relevant departments. Collaborative
efforts between gynecology, anesthesia, nursing, and
dietary professionals ensure comprehensive and coordi-
nated care [6, 17].

In addition, ERAS surgery poses a significant challenge
to traditional gynecologic management concepts and
represents a new frontier in development [8]. The devel-
opment of mobile applications to facilitate friendly com-
munication between medical professionals and patients,
as well as to provide feedback and evaluate clinical treat-
ment outcomes [18, 19], is critical to addressing these
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challenges. In recent years, the number of people using
mobile applications to promote health and well-being has
increased exponentially. However, there are fewer appli-
cations in the field of ERAS [20, 21]. The studies on the
development of mobile applications in gynecologic sur-
gery are also very few [22-24]. Our results first showed
that standardization of management by mobile applica-
tions ensures uniform effectiveness of gynecologic ERAS,
while the combination of standardization and person-
alization ensures safety and distinctive features in the
rapid recovery process. Evidence-based measures that
have proven to be effective should be implemented con-
sistently. Finally, multidisciplinary collaboration is essen-
tial to minimize patient harm and reduce the impact on
patient physiology in the management of rapid recovery
processes [25].

When considering the limitations of the paper focus-
ing on the impact of ERAS concept process optimization
on the perioperative period of gynecologic laparoscopic
surgery, several factors may affect the generalizability
and interpretation of the results. First of all, although the
study included a total of 120 patients, the relatively small
sample size may limit the statistical power of the study
to detect small effects or rare adverse events. Secondly,
the study used a retrospective design, which introduces
potential bias due to changes in surgical techniques,
anesthesia protocols, or other clinical practices that may
occur over time and affect outcomes independent of
ERAS optimization. In addition, Follow-up periods are
short, and longer periods may provide more complete
insights into the lasting benefits of ERAS optimization.
Finally, the study was conducted at a single institution,
which may limit the applicability of the results to other
settings with different resources, patient populations, or
standards of care.

In order to reduce the impact of insufficient sample size
and confounding factors on the results, some measures
were taken in this study. First of all, we analyzed patients
with different diseases and operation methods separately
to remove the huge bias that may be caused by the two
factors of disease type and operation method. Secondly,
our baseline data analysis showed no statistical difference
in age and course of disease. Besides, we only included
patients with complete clinical information to avoid miss-
ing data for subsequent analysis. Furthermore, we used a
blind method for our data analyst, which meant that he
didn’t know the specific groupings during the statistical
process, therefore it could effectively avoid the subjective
tendency in the analysis process.

Therefore, more large-scale, prospective, multicenter,
randomized controlled trials are needed in the future
to strengthen the evidence base for the effectiveness of
ERAS optimization in gynecological laparoscopic sur-
gery. Such trials should also consider longer follow-up
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periods to provide a more complete picture of the ben-
efits and limitations of ERAS protocols.

Conclusions

In summary, this study suggested that ERAS optimiza-
tion for gynecologic laparoscopic surgery might improve
patients’ outcomes, reduce complications, and improve
patient’s satisfaction. Thereby, this study focused on opti-
mizing the perioperative management of gynecologic
laparoscopic surgery by forming collaborative teams
across gynecology, anesthesia, nursing, nutrition, and
other disciplines. Establishing stable management pro-
cesses and developing process management software
facilitates management innovation, thereby maximizing
benetfits for patient populations.

Abbreviations

ERAS  enhanced recovery after surgery
TLH total laparoscopic hysterectomy
LM laparoscopic myomectomy

LOC laparoscopic ovarian cystectomy
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