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Effect of enhanced recovery after surgery-based perioperative
nursing on postoperative pain and recovery in patients
with cervical cancer: A retrospective cohort study
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Abstract. Patients with cervical cancer undergoing radical
hysterectomy frequently experience substantial postop-
erative pain and delayed recovery. The present study aimed to
evaluate the effectiveness of enhanced recovery after surgery
(ERAS)-based perioperative nursing care on pain management,
functional recovery and complication rates within this popula-
tion of patients. A retrospective cohort study was conducted
involving 327 patients who underwent type II or III radical
hysterectomy for cervical cancer between January 2020 and
December 2023 at a tertiary academic hospital. Patients were
grouped based on the perioperative nursing model received.
The ERAS group (n=162) received structured ERAS-based
care, while the control group (n=165) received conventional
nursing care. Primary outcomes included postoperative
pain intensity assessed using the visual analog scale (VAS)
at 6, 24 and 48 h. Secondary outcomes included analgesic
use, patient satisfaction, recovery milestones, postoperative
complications and 30-day readmission. Multivariable linear
regression was conducted to identify independent predictors
of pain at 24 h. Baseline characteristics were comparable
between groups. VAS scores at 6, 24 and 48 h were signifi-
cantly lower in the ERAS group (all P<0.001). Patients in the
ERAS group also had reduced cumulative opioid use, less
reliance on patient-controlled analgesia, greater adoption of
non-pharmacological analgesia and higher satisfaction with
pain control (all P<0.01). Functional recovery was accelerated,
with earlier ambulation, oral intake, catheter removal and
hospital discharge in the ERAS group (P<0.001). The overall
complication rate was lower in the ERAS group compared
with the control group (8.0 vs. 17.6%; P=0.009). Multivariate
analysis showed that ERAS care (f=-1.05; P<0.001) and
non-pharmacological analgesia (f=-0.39; P=0.010) were
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independently associated with lower pain scores. ERAS-based
perioperative nursing significantly improved postoperative
pain control, enhanced early recovery and reduced minor
complications in patients with cervical cancer undergoing
radical surgery. These findings support the implementation
of ERAS protocols as a standard component of perioperative
nursing care in gynecologic oncology.

Introduction

Cervical cancer remains a major global health burden, particu-
larly in developing countries, with an estimated 604,000 new
cases and 342,000 associated deaths worldwide in 2020,
according to the GLOBOCAN 2020 report (1). For early-stage
disease, radical hysterectomy remains a key part of curative
treatment. However, patients frequently experience substan-
tial postoperative pain, delayed gastrointestinal and physical
recovery and an increased rate of minor complications, all
of which negatively affect their quality of life and prolong
hospitalization (2,3).

Enhanced recovery after surgery (ERAS) protocols
have gained attention for improving perioperative outcomes
through multimodal interventions. These include preoperative
education, optimized analgesia, early feeding and mobilization
strategies (4). In previous years, ERAS has been increasingly
implemented in gynecologic oncology, with studies showing its
efficacy in reducing the length of hospital stays, opioid use and
postoperative complications (5,6). Notably, a 2023 multicenter
study by Nelson et al (7) demonstrated that ERAS pathways in
gynecologic malignancies were associated with faster bowel
function recovery and improved patient satisfaction, without
increasing adverse events.

However, numerous existing ERAS studies have empha-
sized surgical or anesthetic optimization, with limited attention
given to the nursing-specific implementation and adherence of
ERAS elements. Successful ERAS implementation requires
high-fidelity bedside execution of core elements, structured
pain assessment with multimodal and non-pharmacologic
analgesia, early mobilization, nutrition and patient educa-
tion, a number of which are nursing-led within perioperative
workflows (8-10). In gynecologic surgery, higher adherence to
these ERAS elements is associated with fewer complications,
shorter hospital stays and reduced readmissions, under-
scoring the clinical impact of nursing-driven compliance (11).
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Furthermore, the evidence supporting ERAS-based periop-
erative nursing in cervical cancer surgery remains sparse,
especially in retrospective real-world settings.

Therefore, the present study aimed to evaluate the effec-
tiveness of ER AS-based perioperative nursing care in reducing
postoperative pain, enhancing functional recovery and
lowering complication rates in patients with cervical cancer
undergoing radical hysterectomy. We hypothesized that struc-
tured nursing-led ERAS protocols would lead to improved
early postoperative outcomes compared with conventional
nursing care.

Materials and methods

Study design. The present retrospective comparative cohort
study was performed at The Affiliated Hospital of Southwest
Medical University (Luzhou, China). The present study evalu-
ated patients who underwent radical hysterectomy for cervical
cancer between January 2020 and December 2023. Based
on the perioperative care pathway received, patients were
divided into an ERAS group and a control group. Clinical,
surgical and nursing data were obtained from the hospital's
electronic medical record and nursing documentation systems.
The ERAS protocol was officially implemented at the insti-
tution in February 2022, allowing for natural allocation of
patients by implementation period. A complete-case analysis
was conducted to include all eligible patients with complete
perioperative data.

Participants. Female patients who underwent elective type II
or type III radical hysterectomy for cervical cancer between
January 2020 and December 2023 were screened for eligi-
bility. The inclusion criteria comprised: i) Histologically
confirmed cervical cancer; ii) aged between 18-75 years;
iii) American Society of Anesthesiologists (ASA) physical
status classification I-III; and iv) complete medical and nursing
documentation, including postoperative pain assessments (12).
Exclusion criteria comprised: i) History of chronic pain or
psychiatric illness; ii) preoperative opioid use; iii) emergency
or palliative surgery; iv) intraoperative conversion to an
alternate procedure; and v) readmission or reoperation within
7 days postoperatively. A complete-case approach was used to
maximize data representativeness, resulting in a final cohort of
327 eligible patients.

Perioperative nursing intervention. Patients were categorized
into two groups based on the perioperative nursing protocol
received. The ERAS group was managed using a standardized
institutional ERAS nursing pathway, while the control group
received conventional perioperative care. The ERAS protocol
included structured preoperative education and counseling,
shortened fasting time (clear fluids allowed up to 2 h preopera-
tively), carbohydrate loading 2 h before surgery, intraoperative
normothermia maintenance, fluid restriction and preventive
multimodal analgesia with non-opioid agents. Postoperative
nursing strategies in the ERAS group focused on early
mobilization within 24 h, early oral intake, standardized pain
monitoring and non-pharmacological analgesia techniques
such as guided breathing, music therapy and psychological
support. All ERAS nurses received formal training and

protocol adherence was monitored using structured checklists,
with =80% compliance defined as adequate implementation.
By contrast, the control group received traditional nursing
care, including prolonged preoperative fasting (>8 h), routine
opioid-based analgesia administered as needed, delayed
ambulation (>48 h postoperatively) and unstructured patient
education without standardized recovery goals.

Pain and outcome assessment. The primary outcome was
postoperative pain intensity, measured using the 10-point visual
analog scale (VAS) at 6, 24 and 48 h after surgery (13). Pain
assessments were part of routine nursing care and were recorded
by ward nurses. As nurses were aware of perioperative prac-
tices (such as early mobilization in the ERAS group), complete
blinding was not feasible. However, the use of a standardized VAS
protocol helped to minimize subjectivity. Additional pain-related
outcomes included time to first analgesia request, cumulative
opioid consumption within 48 h (converted to morphine-equiv-
alent dose), use of patient-controlled analgesia (PCA), use of
non-opioid analgesics and application of non-pharmacologic
pain relief methods. Patient satisfaction with pain control was
assessed using a four-point Likert scale (1=very dissatisfied;
4=very satisfied) and categorized for analysis as ‘satisfied’ (score
=3) or ‘not satisfied’ (score <3). Secondary outcomes included
early functional recovery indicators comprising the time to first
ambulation (defined as time from arrival in the ward to first
standing or walking, assisted or unassisted), time to first flatus,
time to resume oral intake, time to urinary catheter and analgesic
pump removal and length of postoperative hospital stay. Recovery
of independent mobility was recorded as the number of days
post-surgery until walking without assistance. Postoperative
complications were recorded during hospitalization and classi-
fied using the Clavien-Dindo grading system (14). Complication
subtypes (fever, urinary retention or wound infection) and 30-day
hospital readmissions were also recorded.

Data collection. Detailed demographic, surgical and clinical
variables were extracted from institutional electronic records,
including age, BMI, ASA physical status, International
Federation of Gynecology and Obstetrics (FIGO) stage,
surgical method (laparoscopic vs. open), surgical type (type 11
or I1I), operative time and estimated blood loss. Comorbidities
such as hypertension, diabetes mellitus and cardiopulmo-
nary disease were recorded, as were lifestyle-related factors
(such as smoking or alcohol use). Laboratory parameters
included preoperative hemoglobin and serum albumin levels.
Postoperative nursing records were used to capture pain
scores, analgesia use, recovery milestones (time to ambula-
tion, oral intake or catheter removal), complications and
discharge-related outcomes.

Statistical analysis. Data analysis was performed using SPSS
version 26.0 (IBM Corp.). Normality of continuous variables
was tested using the Kolmogorov-Smirnov test. Normally
distributed variables were presented as mean + SD and
compared using independent-sample t-tests. Non-normally
distributed variables were reported as median and inter-
quartile range and analyzed using Mann-Whitney U tests.
Categorical variables were summarized as counts and
percentages and compared using % or Fisher's exact tests,
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Table I. Baseline characteristics of patients with cervical cancer undergoing surgery in the ERAS and control groups.

Variable ERAS group (n=162) Control group (n=165) P-value
Age, years 49.8+8.3 50.5+8.1 0.368
BMI, kg/m? 23.4+3.2 23.1+34 0.422
Education level 0.289

Primary or below 18 (11.1) 22 (13.3)

Secondary 84 (51.9) 90 (54.5)

Tertiary or above 60 (37.0) 53 (32.1)
ASA physical status 0.733

I 68 (42.0) 65 (39.4)

II 81 (50.0) 86 (52.1)

I 13 (8.0) 14 (8.5)
FIGO stage 0.648

IA-IB 108 (66.7) 104 (63.0)

ITA-IIB 54 (33.3) 61 (37.0)
Surgical approach 0518

Laparoscopic 96 (59.3) 91 (55.2)

Open 66 (40.7) 74 (44 .8)
Surgical type III 45 (27.8) 48 (29.1) 0.782
Operative time, min 184.6+£31.2 179.8+34.1 0.117
Median estimated blood loss, ml (IQR) 200 (150-300) 220 (160-320) 0.212
Preoperative VAS pain score 1.2+0.8 1.3+0.9 0.296
Hypertension 24 (14.8) 27 (16.4) 0.691
Diabetes mellitus 16 (9.9) 18 (10.9) 0.765
Cardiopulmonary disease 9(5.6) 13(7.9) 0419
Smoking history 19 (11.7) 21 (12.7) 0.799
Alcohol use 17 (10.5) 23 (13.9) 0.384
Preoperative albumin, g/l 42.1+£3.8 41.9+3.5 0.561
Hemoglobin, g/l 125.2+109 124.5+11.3 0472

Continuous variables were compared using independent-sample t-tests or Mann-Whitney U tests. Categorical variables were compared using %>
tests. Continuous variables are presented as mean + SD. Categorical variables are presented as n (%). ERAS, enhanced recovery after surgery;
ASA, American Society of Anesthesiologists; FIGO, International Federation of Gynecology and Obstetrics; VAS, visual analog scale; IQR,

interquartile range.

as appropriate. To identify independent predictors of pain
intensity at 24 h, a multivariable linear regression model
was constructed. Candidate variables included ERAS care,
laparoscopic surgery, use of PCA, use of non-pharmacologic
analgesia, BMI, age, ASA class, operative time, estimated
blood loss and preoperative VAS pain score. Prior to model
fitting, collinearity diagnostics were performed using vari-
ance inflation factor (VIF) and no variables exceeded the
conventional threshold (VIF <2 for all predictors). The
model's goodness of fit was evaluated using adjusted R* and
the F-statistic. Two-tailed P<0.05 was considered to indicate
a statistically significant difference.

Results

Baseline characteristics of the present study population. A
total of 327 patients undergoing radical surgery for cervical
cancer were included in the present analysis, with 162 assigned
to the ERAS group and 165 to the control group (Table I).

The two groups were well balanced with regard to baseline
demographic and clinical characteristics. The mean age was
49.8+8.3 years in the ERAS group and 50.5+8.1 years in the
control group (P=0.368). BMI was comparable between groups
(23.4+3.2 vs. 23.1+3.4 kg/m?, P=0.422). Distribution of educa-
tion level (P=0.289), ASA physical status (P=0.733) and FIGO
stage (P=0.648) showed no statistically significant differences
between groups. Laparoscopic surgery was performed in
59.3% of patients in the ERAS group and 55.2% in the control
group (P=0.518), and the proportion of type III radical hyster-
ectomy was similar (27.8 vs. 29.1%; P=0.782). Operative time
(P=0.117), estimated blood loss (P=0.212), preoperative VAS
pain score (P=0.296), and the prevalence of comorbidities such
as hypertension (P=0.691) and diabetes mellitus (P=0.765)
were comparable. No significant differences were observed
in smoking (P=0.799), alcohol use (P=0.384), or laboratory
parameters including preoperative albumin (P=0.561) and
hemoglobin (P=0.472). Overall, there were no statistically
significant differences in any baseline characteristics between
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Table II. Comparison of postoperative pain-related outcomes between ERAS and control groups.

A, VAS pain scores and dynamics

ERAS group Control group
Variable (n=162) (n=165) P-value
VAS score at 6 h 34x1.2;[3 (3-4)] 4.8+1.4;[5 (4-6)] 0.000001
VAS score at 24 h 2.7+1.1; [3 (2-3)] 3.9+1.3; [4 (3-5)] 0.000003
VAS score at 48 h 1.9+0.9; [2 (1-2)] 2.7+1.1; [3 (2-3)] 0.000024
VAS reduction 6-48 h 1.5+0.7; [2 (1-2)] 2.1£0.9; [2 (2-3)] 0.002
B, Analgesic use and methods
Variable ERAS group Control group P-value
Cumulative opioid dose, mg 14.2+5.6; [14 (10-18)] 20.6+6.3; [20 (16-25)] 0.000001
Use of PCA devices, 51 (31.5) 97 (58.8) 0.000015
Non-opioid analgesics used 118 (72.8) 96 (58.2) 0.005
Multimodal analgesia applied 84 (51.9) 47 (28.5) 0.000038
C, Non-pharmacologic and satisfaction outcomes
Variable ERAS group Control group P-value
Use of non-pharmacological pain relief 69 (42.6) 28 (17.0) 0.000004
Time to first request for analgesia, h 3.9+14; [4 (3-5)] 2.6x1.2; [3 (2-3)] 0.000009
Patient satisfaction with pain management 134 (82.7) 96 (58.2) 0.000003

Between-group comparisons were performed using independent-sample t-tests for normally distributed continuous variables, Mann-Whitney
U tests for non-normally distributed continuous variables and y” tests for categorical variables. Continuous variables are presented as mean = SD
[median (IQR)] to account for potential skewness in distribution. Categorical variables are presented as n (%). VAS, visual analog scale;
PCA, patient-controlled analgesia; IQR, interquartile range; ERAS, enhanced recovery after surgery.

the two groups, indicating good comparability prior to
intervention.

Postoperative pain and analgesia outcomes. Postoperative
pain intensity was significantly lower in the ERAS group
compared with the control group at all postoperative time
points (Table II). At 6 h after surgery, the mean VAS score
was 3.4+1.2 in the ERAS group and 4.8+1.4 in the control
group (P<0.001). This difference remained significant at 24
h (2.7¢1.1 vs. 3.9+1.3; P<0.001) and 48 h (1.9+£0.9 vs. 2.7+1.1;
P<0.001). Although both groups showed reductions in pain
from 6 to 48 h postoperatively, the magnitude of reduction was
smaller in the ERAS group (1.5+0.7 vs. 2.1+0.9; P=0.002),
suggesting improved early pain control. As shown in Table II,
patients in the ERAS group required significantly lower
cumulative opioid doses within the first 48 h postoperatively
(14.245.6 vs. 20.6+6.3 mg morphine equivalents; P<0.001).
Additionally, the proportion of patients requiring PCA was
significantly lower in the ERAS group (31.5%) compared with
the control group (58.8%; P<0.001). The use of non-opioid
analgesics (72.8 vs. 58.2%; P=0.005) and application of
multimodal analgesia strategies (51.9 vs. 28.5%; P<0.001)
were significantly more common among patients receiving
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Figure 1. Trends in postoperative VAS pain scores between ERAS and
control groups. Line graph showing mean VAS pain scores at 6, 24 and 48 h
after surgery in the ERAS group (n=162) and control group (n=165). Values
are presented as mean + SD. VAS, visual analog scale; ERAS, enhanced
recovery after surgery.

ERAS-based care. Non-pharmacologic interventions were
also more frequently implemented in the ERAS group, as
summarized in Table II. Methods such as guided breathing
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Table III. Postoperative recovery and complications between ERAS and control groups.
A, Early recovery indicators
Variable ERAS group (n=162) Control group (n=165) P-value
Time to first ambulation, h 18 (15-22) 27 (23-34) 0.000002
Time to first flatus, h 30 (26-35) 40 (34-46) 0.000004
Time to resume oral intake, h 17 (14-20) 31 (25-36) 0.000001
Time to remove urinary catheter, h 30.6+5.7 39.1+6.2 0.000003
Time to stop analgesic pump, h 41.3+6.5 53.8+8.4 0.000002
B, Overall recovery and discharge
Variable ERAS group (n=162) Control group (n=165) P-value
Postoperative hospital stay, days 5 (4-6) 7 (6-9) 0.000001
Time to independent walking, days 1.8+0.7 25409 0.000006
Discharged without assistance, n (%) 144 (88.9) 118 (71.5) 0.000013
C, Postoperative complications
Variable ERAS group (n=162) Control group (n=165) P-value
Any complication, n (%) 13 (8.0) 29 (17.6) 0.009
Clavien-Dindo grade I-1I, n (%) 9(5.6) 21 (12.7) 0.031
Clavien-Dindo grade III-1V, n (%) 4 (2.5) 8(4.8) 0.283
Fever (>38.5°C), n (%) 6(3.7) 14 (8.5) 0.065
Urinary retention, n (%) 4(2.5) 9(5.5) 0.163
‘Wound infection, n (%) 3(1.9%) 6(3.6) 0.337
30-day readmission, n (%) 4(2.5) 8(4.8) 0.283

Recovery times are presented as median (IQR) or mean + SD, as appropriate. Complications were categorized according to the Clavien-Dindo
classification. All P-values were calculated using the Mann-Whitney U test, independent-sample t-test or )’ test, as appropriate. For variables
with small expected cell counts (Clavien-Dindo grade III-IV, urinary retention, wound infection and 30-day readmission), Fisher's exact test
was applied. ERAS, enhanced recovery after surgery; IQR, interquartile range.

and music therapy were employed with 42.6% of patients in
the ERAS group compared with only 17.0% in the control
group (P<0.001). Furthermore, the time to first analgesia
request was longer in the ERAS group (3.9+1.4 h) compared
with in the control group (2.6+1.2 h; P<0.001), suggesting
improved pain tolerance. Notably, patient satisfaction with
postoperative pain management was significantly higher in the
ERAS group (82.7 vs. 58.2%; P<0.001). Together these results
indicated that the ERAS-based nursing pathway markedly
improved pain control, reduced reliance on opioids, encour-
aged multimodal and non-pharmacologic pain strategies and
enhanced patient satisfaction during the early postoperative
period in patients with cervical cancer (Table II and Fig. 1).
In the present study, the overall adherence rate to the ERAS
nursing protocol was approximately 86.4%, with no notable
differences in compliance across individual ERAS elements.
Core components such as preoperative counseling, shortened
fasting, multimodal analgesia, early mobilization, and early
oral intake all demonstrated adherence rates above 80%, indi-
cating consistent application of key protocol elements.

Postoperative recovery and complications. Patients in the
ERAS group demonstrated significantly faster postoperative
recovery across multiple indicators compared with those in the
control group (Table III). The median time to first ambulation
was 18 h in the ERAS group compared with 27 h in the control
group (P<0.001), while time to first flatus and oral intake
were also reduced in the ERAS group (30 vs. 40 h and 17
vs. 31 h, respectively; both P<0.001). The removal of urinary
catheters and analgesic pumps occurred earlier in the ERAS
group (30.6+5.7 and 41.3+6.5 h) compared with the control
group (39.1+6.2 and 53.8+8.4 h; both P<0.001). Overall,
functional recovery was improved in the ERAS group. The
average time to independent walking was 1.8+0.7 days in
the ERAS group compared with 2.5+0.9 days in the control
group (P<0.001). Additionally, a higher proportion of patients
in the ERAS group were discharged without assistance (88.9
vs. 71.5%; P<0.001). The median postoperative hospital stay
was significantly shorter in the ERAS group [5 (4-6) days]
compared with in the control group [7 (6-9) days; P<0.001].
The overall incidence of postoperative complications was
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Table I'V. Multivariate linear regression analysis of factors associated with VAS pain score at 24 h postoperatively (n=327).

Variable [ coefficient 95% CI P-value
ERAS nursing care (yes vs. no) -1.05 -1.34t0-0.76 0.000002
Preoperative VAS pain score 0.18 0.03t00.33 0.017
Use of PCA (yes vs. no) 0.51 0.23 t0 0.80 0.000004
Use of non-pharmacological analgesia (yes vs. no) -0.39 -0.68 to -0.09 0.010
Laparoscopic surgery (vs. open) -0.46 -0.80t0-0.13 0.006
Age (per 1 year increase) 0.01 -0.01t0 0.03 0.264
BMI, kg/m2 0.06 001t00.11 0.031
ASA class III (vs. I-1T) 0.28 -0.02 t0 0.58 0.069
Operative time (per 10 min increase) 0.05 0.01t00.10 0.021
Estimated blood loss (per 100 ml increase) 0.09 0.01t00.18 0.032

Negative 3 coefficient indicates a reduction in VAS score associated with the variable. Multivariate linear regression analysis was used to
identify independent predictors of postoperative pain score at 24 h. VAS, visual analog scale; ERAS, enhanced recovery after surgery; PCA,
patient-controlled analgesia; ASA, American Society of Anesthesiologists.

lower in the ERAS group (8.0%) compared with the control
group (17.6%; P=0.009). Minor complications (Clavien-Dindo
grades I-II) were significantly reduced in the ERAS group (5.6
vs. 12.7%; P=0.031). There was no significant difference in
the rate of major complications (Clavien-Dindo grades III-IV)
between groups (P=0.283). Specific complications such as
fever (P=0.065), urinary retention (P=0.163) and wound infec-
tion (P=0.337) occurred less frequently in the ERAS group,
although the differences were not statistically significant. The
30-day readmission rate was also lower in the ERAS group (2.5
vs. 4.8%), but the difference did not reach statistical signifi-
cance (P=0.283). These findings suggested that ERAS-based
perioperative nursing markedly improved postoperative func-
tional recovery and reduced minor complications in patients
with cervical cancer undergoing surgery.

Factors associated with postoperative pain at 24 h. Multivariate
linear regression analysis identified several independent predic-
tors of VAS pain score at 24 h postoperatively (Table IV).
ERAS-based nursing care was significantly associated with
lower pain scores ($=-1.05; 95%CI: -1.34 to -0.76; P<0.001). The
use of non-pharmacological analgesia methods also contributed
to reduced pain ($=-0.39; P=0.010), while the use of PCA was
associated with higher reported pain scores (§=0.51; P<0.001),
perhaps reflecting more severe discomfort requiring interven-
tion. Higher preoperative VAS scores (3=0.18; P=0.017), greater
blood loss ($=0.09 per 100 ml; P=0.032) and longer operative
times (f=0.05 per 10 min; P=0.021) were also positively associ-
ated with increased postoperative pain. Laparoscopic surgery
was independently associated with lower pain scores compared
with open surgery (p=-0.46; P=0.006). Higher BMI was signifi-
cantly associated with increased pain scores ($=0.06; P=0.031),
whereas age and ASA class showed no significant associations.
The overall model demonstrated good fit and explanatory
power (F=8.41; P<0.001; adjusted R?>=0.37), indicating that
ERAS nursing and intraoperative factors together accounted
for a meaningful proportion of variance in early postop-
erative pain. Collinearity diagnostics confirmed no evidence of
multicollinearity among predictors (all VIF <2).

Discussion

The present retrospective cohort study provided evidence
to support the effectiveness of ERAS-based perioperative
nursing in enhancing postoperative outcomes among patients
with cervical cancer undergoing radical hysterectomy.
Compared with conventional care, patients managed under
ERAS nursing protocols reported significantly lower pain
scores, faster recovery, reduced opioid usage and fewer minor
complications, all without increased rates of major adverse
events or readmission.

Effective pain management is a key part of successful
postoperative recovery. The present findings showed that
ERAS care significantly reduced pain intensity at 6, 24 and
48 h postoperatively, aligning with previous ERAS studies
in gynecologic malignancies (15-17). This improvement may
be attributed to the integrated use of multimodal analgesia,
reduced opioid dependence and the increased adoption of
non-pharmacologic interventions, such as guided breathing
and music therapy. Multivariate regression analysis confirmed
ERAS nursing as an independent predictor of reduced VAS
pain score at 24 h. These findings highlight the key influ-
ence of structured nursing-led protocols in optimizing early
postoperative pain trajectories.

In addition to superior pain control, patients in the ERAS
group achieved earlier mobilization, faster return of gastroin-
testinal function and shorter hospitalization, objectives that are
key to ERAS (18,19). The present findings revealed that patients
in the ERAS group achieved earlier ambulation (median, 18
vs. 27 h) and oral intake (17 vs. 31 h), and a higher proportion
(88.9 vs. 71.5%) were discharged without assistance, reflecting
superior early functional recovery. This finding aligns with
recent prospective studies indicating that early ambulation
after abdominal or pelvic cancer surgery is associated with a
reduced risk of postoperative venous thromboembolism and
paralytic ileus (20,21). These benefits are plausibly mediated
by ERAS nursing components that promote early mobiliza-
tion and multimodal, opioid-sparing analgesia, which together
reduce opioid-related gastrointestinal hypomotility and
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facilitate earlier activity and feeding (18-21). Preoperative
counseling and goal-setting may enhance patient participation
and adherence, supporting earlier independent ambulation and
discharge.

Notably, ERAS care was associated with a lower inci-
dence of Clavien-Dindo grade I-II complications. While the
reduction in major complications and readmission was not
statistically significant, the observed trends suggest a posi-
tive clinical trajectory (22-24). Consistent implementation of
nursing-led elements, such as optimized fluid management,
active temperature maintenance and structured postoperative
monitoring, has been linked to fewer minor infections and
urinary complications in ERAS pathways, which is concordant
with the present study findings (8,11,22).

Akey strength of the present study lies in its nursing-centered
focus. Numerous ERAS studies emphasize surgical techniques
or anesthetic interventions yet overlook the operational role
of nursing staff (25,26). The present findings reinforced that
the quality and consistency of nursing practice were central to
ERAS success. Trained nurses were responsible not only for
implementing daily care interventions, but also for promoting
patient education, protocol adherence and recovery assess-
ment, all factors shown to influence ERAS outcomes across
specialties (27).

However, several limitations warrant consideration. First,
the retrospective design inherently carries risks of informa-
tion and selection bias, even with statistical adjustments.
Second, the present study was conducted at a single academic
institution, which may limit generalizability, particularly in
settings lacking dedicated ERAS training programs. Third,
postoperative pain scores were documented by ward nurses
as part of routine clinical care. As the nurses were aware of
perioperative practices (including earlier ambulation and oral
intake in the ERAS group), true blinding was not feasible. This
limitation raised the possibility of detection bias, although
the standardized use of the VAS scale aimed to minimize
subjectivity. Fourth, as allocation was purely time-based
(2020-2021 for conventional care and February 2022 onwards
for ERAS) potential temporal confounding factors, such as
gradual refinements in surgical practice, evolving hospital
protocols and the impact of the COVID-19 pandemic cannot
be completely excluded. This may have introduced a degree of
detection bias, although standardized use of the VAS scale was
applied to mitigate subjectivity. With this, patient-level factors
such as anxiety, depression and cultural attitudes toward pain,
which are known to influence postoperative outcomes, were
not captured in this analysis. Fifth, nursing compliance rates
or ERAS fidelity scores were not quantified, both of which
are key metrics in ERAS implementation science. Lastly,
long-term functional outcomes, patient-reported quality of
life and cost-effectiveness were not evaluated in the present
study but remain important targets for future prospective
research.

In conclusion, the present study demonstrated that
ERAS-based perioperative nursing was associated with
improved pain management, faster recovery and lower minor
complication rates in cervical cancer surgery. These findings
support the integration of standardized nursing protocols
within ERAS frameworks and underscore the need for scal-
able, nurse-led ERAS models in gynecologic oncology.
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