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Introduction: Postoperative urinary retention (POUR) is a prevalent complication following radical surgery for cervical cancer,
significantly impairing patients’ quality of life. Electroacupuncture (EA) has shown potential benefits in alleviating POUR symptoms.
However, its efficacy in some specific clinical contexts remains to be systematically evaluated.

Methods and Analysis: This is a prospective, single-blinded, single-center, randomized controlled trial designed to compare the
efficacy of EA versus sham EA for POUR after radical cervical cancer surgery. A total of 208 patients with POUR after radical
hysterectomy for cervical cancer will be randomly allocated to the EA group or the sham EA group at a 1:1 ratio. Participants in the EA
group will receive EA treatment at a frequency of 5 sessions per week for 2 weeks, while those in the sham EA group will undergo sham
EA interventions on the same schedule. The primary outcome will be the response rate of participants with successful urinary catheter
removal. Secondary outcomes will include the changes in post-void residual (PVR) volume, assessment of urinary tract infection (UTI),
and quality of life assessment according to the European Organization for Research and Treatment of Cancer Quality of Life
Questionnaire-C30 (EORTC QLQ-C30) scale. All analyses will be conducted in accordance with the intention-to-treat principle.
Ethics/Dissemination: This study protocol was approved by the Medical Ethics Committee of Zhejiang Cancer Hospital on
20 October 2025 (approval number: IRB-2025-1315). The trial will evaluate the clinical efficacy and safety of EA on POUR after
radical hysterectomy for cervical cancer. Results will be disseminated to the medical community through peer-reviewed publications
and conference presentations to inform clinical practice.

Trial Registration: Registered on ClinicalTrials.gov with the identification number of NCT07253194 (https://register.clinicaltrials.gov/,
28 November 2025).
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Introduction

Cervical cancer is a prevalent malignant neoplasm, ranking fourth globally in terms of incidence among female
malignancies. According to newly released data for 2022, there were approximately 660,000 new cervical cancer
cases and 350,000 associated deaths worldwide that yealr.1 In China, with an estimated 150,000 new cases and 56,000
deaths attributed to cervical cancer in 2022.% In the clinic, radical hysterectomy combined with pelvic lymphadenectomy
is the preferred treatment for most cervical cancer patients.> While surgical intervention significantly improves overall

survival rates, the procedure inherently induces varying degrees of injury to pelvic nerves that innervate bladder and
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urethral function. This nerve damage frequently leads to secondary bladder dysfunction, manifesting in a spectrum of
complications, among which postoperative urinary retention (POUR) is the most common.*” Reported incidence rates of
POUR following cervical cancer surgery range widely, from 8% to 80%.° The primary clinical manifestations include
dysuria, inability to initiate micturition or complete bladder emptying, and significant post-void residual (PVR) volume.
Notably, POUR in this patient population differs from other etiologies. Most cervical cancer patients exhibit post-
operative debilitation, and many require adjuvant anticancer therapies (eg., radiotherapy and chemotherapy) after surgery.
These adjuvant treatments further impair systemic function, hinder the recovery of bladder function, and ultimately
contribute to prolonged POUR, significantly compromising patients’ quality of life.

At present, urinary retention is primarily managed with an indwelling urethral catheterization. However, long-term
indwelling catheterization is associated with urethral trauma and an elevated risk of urinary tract infection (UTI).”* In
clinical practice, healthcare providers commonly implement pelvic floor muscle exercise guidance and require patients to
regularly clamp the urinary catheter to facilitate bladder function recovery in affected patients. These interventions,
however, exhibit limited clinical efficacy and are often hindered by poor patient compliance. In recent years, intermittent
clean self-catheterization (ICSC) has been increasingly adopted in the clinical care of POUR. It provides patients with
more opportunities to exercise urination independently, while enabling dynamic monitoring of PVR volume, which can
promote bladder function recovery to a certain extent.” Notwithstanding these advantages, ICSC imposes high demands
on patient cooperation and compliance, which can pose challenges for some elderly patients, especially those with low
educational attainment or those with physical limitations that impair self-operation. Moreover, improper catheterization

operation or prolonged ICSC use will inevitably increase the risk of UTL'®

Consequently, there is an urgent need for
a safer, simpler, and more effective therapeutic regimen to facilitate recovery in patients with POUR.

In recent years, the traditional Chinese medicine (TCM) therapies have been extensively investigated for the
management of POUR and have yielded promising preliminary results.'""'> As an invasive TCM intervention with
low adverse effects and high safety profiles, acupuncture is also widely applied in the treatment of POUR associated with
various surgical procedures.'*'* Electroacupuncture (EA), an intervention that integrates traditional acupuncture with
modern electrical stimulation technology, exhibits notable advantages in the treatment of postoperative neurogenic
bladder.'>'® Despite many reports indicating that acupuncture and EA can effectively alleviate POUR after cervical
cancer surgery,' ""'® these interventions have not been incorporated as recommended treatments in international guidelines
for bladder dysfunction.'®** Domestically, the expert consensus on POUR after radical hysterectomy notes that while
acupuncture may be used for POUR following gynecologic oncology surgery, the supporting clinical evidence remains of
low quality.>' Synthesizing prior literature and clinical experience, we acknowledge that acupuncture or EA may exhibit
therapeutic potential for POUR after cervical cancer surgery. However, high-quality evidence from evidence-based
medicine studies is still lacking. Therefore, we propose to conduct a prospective, blinded, randomized controlled trial to
comprehensively validate the clinical efficacy of EA for POUR after radical hysterectomy for cervical cancer and

generate preliminary evidence to address the current evidence gap.

Methods
Objective

To evaluate the effect of EA on POUR after radical hysterectomy for cervical cancer.

Trial Design

This study is a 2-arm parallel, participant-blinded, single-center, randomized controlled trial that will be conducted at the
Zhejiang Cancer Hospital from January 1, 2026, to December 31, 2028. A total of 208 POUR participants will be
recruited and randomly divided into two groups in a 1:1 ratio, namely the EA group and the sham EA group. The
interventions will be delivered over 2 weeks, and the follow-up will be conducted 2 weeks after the last treatment.
Figure 1 is a flowchart detailing the research process. In addition, Table 1 shows the trial schedule for enrollment,
treatment, and outcome evaluation. The study will adhere to the CONSORT guidelines*? and the SPIRIT statement.”
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Enrolment and Informed consent.
Randomization
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! ¥
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1 Including PVR volume, UTI evaluation,
Assessment at baseline (week 0) EQRTC QLQ-C30 scale, and expectation
evaluation.

2-weeks intervention EA or sham EA intervention.
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l evaluation, and safety evaluation.
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evaluation, and safety evaluation.

Assessment at follow-up (week 4)

Date analysis and summary the results

Figure | Flowchart of the trial.
Abbreviations: POUR, Postoperative urinary retention; EA, Electroacupuncture; PVR, Post-void residual; UTI, Urinary tract infection; EORTC QLQ-C30, European
Organization for Research and Treatment of Cancer Quality of Life Questionnaire-Core 30.

Ethical Standards and Registration

The trial will be conducted in accordance with the principle of the Declaration of Helsinki. This protocol (version 1.0,
20250912) has been approved by the Medical Ethics Committee of Zhejiang Cancer Hospital on 20 October 2025
(approval number: IRB-2022-1315) and registered on ClinicalTrials.gov with the identification number of NCT(07253194
(https://register.clinicaltrials.gov/, 28 November 2025).

Informed Consent

All POUR patients participating in the trial will have the right to obtain all relevant information about the trial, including
benefits or potential risks, and they can participate according to their wishes. All participants will be allowed to drop out
at any point in the trial. The information of participants will be kept confidential. All participants need to provide written
informed consent if they are included in the trial.

Study Procedure

The duration of the trial will include three study phases, including screening in the baseline phase (week 0), a 2-week
treatment phase (weeks 1-2), and a follow-up phase (week 4). The qualification of prospective participants will be
determined by researchers who will not be involved in the intervention or assessment. At the screening meeting, patients
will be given more detailed information about the study procedures. Before the first treatment (baseline, week 0), after
the last treatment (post-treatment, week 2), and at the second week of follow-up after treatment (week 4), all participants
will be required to complete several checks and questionnaires as the outcomes of the study to evaluate the efficacy and
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Table | Study Schedule of Enrolment, Interventions, and Outcomes

Timeline Screening Intervention Period Follow-Up
Study contents Period Period
Pre-baseline Baseline | Post- Follow-up
Intervention
Weeks< 0 Week 0 | Week 2 Week 4
Enrolment Demographic data x
Eligibility screening x
Informed consent x
Randomization x
Interventions | EA/Sham EA |—|
Outcomes Initial cure rate of POUR x
PVR volume x X x
UTI evaluation x x X
EORTC QLQ-C30 scale x X x
Expectation evaluation x
Blinding evaluation x
Compliance evaluation x x
Safety evaluation x x

Abbreviations: X, required; EA, electroacupuncture; POUR: postoperative urinary retention; PVR, post-void Residual; UTI, urinary tract infection;
EORTC QLQ-C30,The European Organization for Research and Treatment of Cancer, Quality of Life Questionnaire-Core 30.

safety, including PVR volume test, urinalysis, EORTC QLQ-C30 questionnaires, and evaluation for expected value,
blinding, compliance, and safety. The participants cannot take drugs that may influence the outcomes of the study during
the trial, including diuretic drugs or unspecified POUR-related therapeutic drugs. If the patient has to take drugs that will
influence the outcomes of the study due to disease progression, the patient will be considered to drop out. In order to
promote enrollment, all treatment costs and outcome measurements will be free for participants.

Inclusion Criteria and Exclusion Criteria

The diagnosis of cervical cancer adopts the diagnostic criteria of the International Federation of Obstetrics and
Gynecology (FIGO) for cervical cancer.”* POUR refers to the inability to urinate by oneself for more than 14 days
after a radical hysterectomy or the PVR volume >100mL despite the ability to urinate by oneself.*

Cervical cancer patients who had been diagnosed with POUR will be eligible if they (O 18 to 70 years old; @
Anticipated survival of at least 6 months; (3 Met the diagnostic criteria for POUR of cervical cancer, and the duration of
POUR is less than 6 months; @ No serious urinary system disease in the past, and no urinary retention before operation;
(® Karnofsky functional status score (KPS) >70 points; (6 Stable vital signs, no serious mental illness, capable of daily
living, able to cooperate in completing all treatments and examinations; () Voluntarily participate and sign a written
informed consent form.

Exclusion criteria included the following: (O Obstructive urinary retention, such as urethral stricture or stones induced
urinary system diseases; @ Merge other serious systemic diseases, and advanced cachexia patients; 3 Patients who are
intolerant to electrical stimulation therapy, such as those with pacemakers installed; ® With psychiatric disorder or
severe cognitive impairment; & Severe skin damage, infection, and ulceration at the treatment site; & Those who are
participating in other acupuncture or drug clinical trials.
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Randomization and Allocation Concealment

Randomization will be conducted by a researcher who is not involved in outcome evaluation and statistical analysis. The
dynamic randomization method will be conducted by the central random system to generate a random allocation
sequence of 208 numbers and divide them into two groups in a 1:1 ratio: the EA group and the sham EA group. The
acupuncturist will obtain a random number and the corresponding intervention method corresponding to the sequence
number according to the participant’s visit order.

Blinding

This study will cause blindness to the participants. Participants will be informed that they have a 50% probability of
being allocated to one of two intervention groups: the EA group or the sham EA group. For the sham EA intervention,
acupuncture needles will be inserted shallowly at the same acupoints as those used in the EA group. This shallow
needling will induce mild acupunctural pain in participants, while the current output intensity of the EA device will be 0.
During the intervention sessions, all participants will lie in a prone position on a treatment bed in an individual treatment
room. This positioning will prevent participants from visualizing the EA procedure performed on the lumbosacral region.
Due to the special nature of acupuncture and EA operations, the acupuncture therapist cannot be blind to the intervention.
However, they will not be involved in the outcome assessments or data analyses. The researcher who collects outcome
data will be unaware of the group allocation of the participants.

Intervention

All the participants will receive the EA or sham EA intervention based on the conventional treatment. Conventional
treatment: All participants will have indwelling catheters. During indwelling urinary catheterization, the catheter will be
maintained unobstructed to avoid kinking, obstruction, and compression.

The EA Group

Participants will undergo EA treatment. Acupoint selection: Shenshu (BL23), Pangguanghu (BL28), Ciliao (BL32),
Zhongliao (BL33), Huiyang (BL35), and Zhibian (BL54). Acupuncture procedure: Participants will be positioned prone.
Disposable acupuncture needles (0.30 x 50 mm) will be vertically inserted into BL32, BL23, BL28, and BL35 at a depth
of 40 = 8 mm. The disposable acupuncture needle (0.45 x 75 mm) will be inserted into BL54 at a depth of 55 + 10 mm,
with the direction of insertion toward Shuidao (ST28). During the acupuncture procedure, participants will perceive
a distinct sensation at the acupoints, characterized by sensations such as localized muscle soreness, numbness, or
twitching. Acupoint localization will adhere to the national standard (GB/T 123456-2021), as detailed in Table 2 and
shown in Figure 2. EA application: EA will be applied to the BL32 and BL54 points on both sides of the spine at
a frequency of 2 Hz and a stimulation intensity of 2 + 1.5 mA (current delivery cannot pass through the midline of the
spine). The intensity of stimulation is such that the patient can feel muscle vibrations but no obvious pain. Each treatment
will last for 30 minutes, 5 days per week, for 2 consecutive weeks. Follow-up will be performed 2 weeks after the final
treatment.

Table 2 Location of Acupoints

Acupoints Location

Shenshu (BL23, bilateral) Located below the spinous process of the second lumbar vertebra, 1.5 cun away from the spine.

Pangguangshu (BL28, bilateral) | Located in the sacral region, .5 cun beside the sacral crest, parallel to the second sacral foramen.

Ciliao (BL32, bilateral) Located between the posterior superior iliac spine and the posterior midline, and corresponding to the second
sacral foramen.

Zhongliao (BL33, bilateral) Located between the posterior superior iliac spine and the posterior midline, and corresponding to the third
sacral foramen.

Huiyang (BL35, bilateral) Located in the sacrum, 0.5 cun beside the coccyx end.

Zhibian (BL54, bilateral) Located at the buttocks, parallel to the fourth sacral foramen, and 3 cun beside the sacral crest.
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Figure 2 The location of acupoints.

Notes: BL23, Shenshu point, bilateral; BL28, Pangguangshu point, bilateral; BL32, Ciliao point, bilateral; BL33, Zhongliao point, bilateral; BL35:Huiyang point, bilateral; BL54,
Zhibian point, bilateral. The detailed positioning description can be seen in Table 2. The electroacupuncture group and the sham electroacupuncture group will use the same
acupoints but will apply acupuncture to the skin at different depths. BL32 and BL54 will be connected via electroacupuncture or sham electroacupuncture.

The Sham EA Group

Participants will receive sham EA treatment. Acupoint selection: consistent with the EA group. Sham acupuncture
procedure: The disposable acupuncture needle (0.25 x 40 mm) will be used, and all acupoints will be shallowly
penetrated into the skin using a vertical method, with a needle depth of 5 + 2 mm (the needle body can remain vertical).
With mild needle pain, no characteristic response sensation will be induced. Sham EA application: EA electrodes will be
attached identically to the EA group at a frequency of 2 Hz and a nominal intensity of 2 mA. However, no electrical
current will be delivered via the EA device, as the connecting wires will undergo specialized modification to preclude the
formation of a closed electrical circuit. Each treatment session will also last 30 minutes, 5 days per week, for 2
consecutive weeks. The Follow-up will also be performed 2 weeks after the final treatment.

Equipment: Disposable acupuncture needles (Hwato brand, produced by Suzhou Medical Instrument Factory) with
the specifications of 0.25 x 40 mm, 0.30 x 50 mm, and 0.45 x 75 mm will be used. The EA device employed will be the
Hans-200E model, produced by Nanjing Jisheng Medical Technology Co., Ltd. All interventions will be performed by 3
licensed acupuncturists with at least 10 years of clinical experience, and every participant will receive EA or sham EA by
the same acupuncturist throughout the trial.

Outcome Measures

After enrollment, all participants will complete a baseline evaluation at week 0. This assessment will include the
collection of basic demographic data and medical history, such as age, height, weight, surgical approach, duration of
POUR illness (ie., indwelling catheter duration), the recent PVR volume, the presence of UTI, participant expectations
evaluation regarding EA treatment, and any special considerations. The primary outcome will be the response rate among
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participants who removed their urinary catheters after the intervention. Secondary outcomes include the changes in PVR
volume, assessment of UTI, and evaluation of patient quality of life according to the European Organization for Research
and Treatment of Cancer Quality of Life Questionnaire-Core 30 (EORTC QLQ-C30) scale.’® And the scale will be
linearly converted into standardized scores ranging from 0 to 100 for comparative analysis.?’

Primary Outcome

The response rate of participants who will successfully remove the urinary catheter, which will be defined as the
participants in each group who will remove their urinary catheters after intervention (week 2), in proportion to the total
number of patients in each group, multiplied by 100%. It can also be understood as the initial cure rate of POUR. The
standard for patients to remove the urinary catheter is that the PVR volume is less than 100mL, with no obvious

discomfort during urination.?®

Secondary Outcomes
(@ The changes in PVR volume.
All participants will measure PVR volume at baseline (week 0) and after intervention (week 2). It will be measured by
professional nurses, using a direct measurement method (inserting a catheter to export residual urine volume). PVR
volume is a direct indicator for evaluating the recovery of bladder urination function.? It is generally accepted that
indwelling urinary catheters can be discontinued when the PVR volume is less than 100 mL and the patient reports no
significant dysuria or urinary discomfort.?*-*°
@ Assessment of UTL.
Urinalysis or urine culture will be performed at baseline (week 0) and after intervention (week 2) to confirm the
presence or absence of UTI. Whether to use medications for UTI treatment will be documented. Analysis will be
performed to compare differences in the proportion of UTI participants between the two groups.
(® Patient quality of life according to the EORTC QLQ-C30 scale.
The EORTC QLQ-C30 scale is a validated, internationally recognized instrument for assessing quality of life in
oncology clinical trials.*® This questionnaire comprises 5 functional subscales, 3 symptom subscales, 6 single-item
symptom measures, and 1 global health status subscale. Higher scores on the functional subscales indicate better
quality of life, whereas higher scores on the symptom subscales reflect more severe symptoms. All raw scores will be

linearly transformed to standardized scores ranging from 0 to 100 to facilitate comparative analyses.*'~

Other Outcomes

At baseline (week 0), all participants will complete an assessment of their expectations regarding the EA intervention on
POUR. Following the completion of the intervention (week 2), the blinding evaluation will be performed for all
participants. At 2 weeks post-intervention (week 4), all participants will undergo follow-up to assess for recurrence of
POUR based on clinical manifestations. Participants reporting urinary symptoms, including dysuria, frequent urination,
urinary urgency, or incomplete bladder emptying, will undergo repeat measurements of PVR volume and UTL
Recurrence of POUR will be defined as PVR volume >100 mL, requiring further clinical intervention. For participants
diagnosed with UTI, antibacterial therapy or other targeted treatments will be administered per clinical judgment. During
follow-up, assessments of quality of life (using the EORTC QLQ-C30) will also be performed. The compliance
assessment of participants will be conducted throughout the entire study period.

Safety Evaluation

All adverse events (AEs) occurring during the study will be documented, including acupuncture- and EA-related AEs
(eg., severe needling pain, subcutaneous hematoma, dizziness, nausea, and fainting). For each AE, the time of onset,
management provided, outcome, follow-up details, and decision regarding whether the participant’s continued trial
participation will be recorded. Additionally, quality of life assessments will also be incorporated as safety evaluation
indicators.
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Quality Control

All acupuncturists and evaluators will complete specialized training before trial initiation to ensure standardized
practices. Training content will encompass the diagnosis of POUR, inclusion and exclusion criteria, intervention
protocols (including acupoint localization, EA, and sham EA procedural details), and case report form (CRF) evaluation
criteria. All study data will be documented in CRFs and entered into an electronic data capture system by independent
researchers and will be verified by another independent researcher. Participant dropouts will be tracked throughout the
trial. The trial will be monitored by the Clinical Research Department of Zhejiang Cancer Hospital every half year. The
monitoring team will be responsible for data oversight and verification of consistency between source data and recorded
data, ensuring the accuracy and quality of study data throughout the trial period.

Statistical Methods

Sample Size

This is a prospective randomized controlled trial with a 1:1 allocation ratio, and the sample size was determined via two-
sided hypothesis testing. Based on preliminary clinical trial data, the cure rate was 78.4% in the EA group and 47.0% in
the conventional treatment group. Assuming a 10% improvement in the cure rate with sham EA (placebo acupuncture)
based on conventional treatment, the expected cure rate in the sham EA group will be 57.0%. Sample size calculation
was performed using PASS 15 software with Tests for Two Proportions by using Fisher’s Exact Test, a significance level
(o) of 0.05, and a statistical power of 0.80. For the comparison of two independent proportions, the calculated sample
size was 83 participants per group. Accounting for a 20% dropout rate, the final sample size was adjusted to 104
participants per group, resulting in a total of 208 patients to be enrolled.

Statistical Analysis

De-identified outcome data will be analyzed by a statistician blinded to group assignments using IBM SPSS Statistics
(Version 26.0, IBM, USA). All analyses will be based on the intention-to-treat (ITT) population. Continuous data will be
represented by the mean (standard deviation, SD) or the median (interquartile range, IQR), and categorical data as
frequencies and percentages. Independent samples t-tests will be used to compare normally distributed continuous
variables between the two groups. Paired samples t-tests will assess changes from baseline to post-intervention and
during follow-up within each group. Nonparametric tests (Mann—Whitney U-test for between-group comparisons,
Wilcoxon signed-rank test for within-group comparisons) will be employed for non-normally distributed continuous
variables. Missing data will be addressed via the last observation carried forward (LOCF) method or multiple imputation,
with the specific approach determined based on the pattern and mechanism of missingness. Blind evaluation will use the
BANG Bling index, performed by R, version 4.2.3 (R Foundation for Statistical Computing). All statistical tests will be
two-sided, with a pre-specified significance level of 0.05.

Discussion

POUR following cervical cancer surgery is primarily attributed to injury to the bladder detrusor muscle, urethral
sphincter, and pelvic autonomic nerves during radical hysterectomy and pelvic lymphadenectomy.*® Surgical manipula-
tion disrupts pelvic floor support structures, leading to loss of the bladder’s anatomical stability, bend excessively
backward, and the formation of an acute angle between the bladder’s posterior wall and urethra, resulting in the
accumulation of urine in the bladder, which is difficult to discharge. Additionally, overextension of the bladder due to
postoperative pelvic hematoma, inflammation, and adhesions can also lead to short-term bladder paralysis. Furthermore,
patients’ emotional distress and pain after surgery can also impact bladder function and increase the incidence of
POUR.** Indwelling urinary catheterization is commonly used to manage urinary retention, but it carries a risk of UTI
and may hinder the recovery of autonomous micturition. Beyond infectious risks, long-term indwelling catheterization
severely disrupts patients’ daily living and social activities; over time, this functional limitation often leads patients to
significant anxiety, further diminishing overall quality of life. Thus, early catheter removal is critical to not only
promoting bladder function recovery but also mitigating their psychosocial and functional burdens.
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Current therapeutic strategies for POUR include pharmacological interventions and physical therapy.
Pharmacological approaches primarily involve parasympathomimetic agents (eg, neostigmine and cisapride) aimed at
enhancing bladder detrusor contraction and improving bladder tone.®>*> However, these medications have limited efficacy
and are associated with adverse effects.® On the other hand, physical therapy modalities such as bladder training and the
CISC method are more widely utilized in clinical practice.’” Recommended as the “gold standard” by the International
Continence Society for managing neurogenic bladder, CISC alleviates chronic urinary retention of diverse etiologies.*®
Nevertheless, CISC requires high levels of patient cooperation and compliance. Improper operation or prolonged CISC
use can also increase the risk of urinary system infections. In contrast, acupuncture and EA, which are the external
therapies of TCM characterized by low risk and good safety, have been widely applied in the management of POUR
arising from various etiologies.'> Neurogenic bladder dysfunction was listed as a condition with remarkable curative
effects when treated with acupuncture in the World Health of Acupuncture Special Issue, which was published by the
World Health Organization (WHO) in 1980.* The domestic expert consensus on POUR after radical hysterectomy has
also acknowledged acupuncture as a treatment option, supported by numerous clinical trials.”' However, robust evidence
from high-quality clinical trials remains lacking to fully validate its efficacy and safety in some specific populations.
Although acupuncture or EA may exhibit therapeutic potential for POUR after cervical cancer surgery, high-quality
evidence from evidence-based medicine studies is still lacking. Therefore, we will conduct this trial to comprehensively
validate the clinical effect of EA for POUR.

In this clinical trial, we focused on optimizing the intervention acupoints. Previous literatures have summarized the
acupoint selection rules for POUR treatment, indicating that Zhongji (RN3), Guanyuan (RN4), Sanyinjiao (SP6), Ciliao
(BL32), Pangguangshu (BL28), Shenshu (BL23), Yinlingquan (SP9), Shuidao (ST28), Zhibian (BL54), and Qihai (RN6)
are the most frequently used acupoints.'®*® However, these acupoints are distributed across the lumbar, abdominal, and
lower limb regions, precluding simultaneous needle insertion. This requires patients to reposition during treatment, which
significantly prolongs each treatment session duration and may induce patient fatigue. Additionally, excessive acupoint
selection can increase the pain associated with acupuncture. Nevertheless, several clinical studies have demonstrated that
simplified acupuncture using only lumbosacral acupoints can effectively treat POUR.*"**> Our clinical practice found that
acupuncture targeting lumbosacral acupoints (BL23, BL28, BL32, BL33, BL35, and BL54) achieved favorable ther-
apeutic effects, with no significant difference in efficacy compared to the traditional comprehensive acupoint selection
scheme (encompassing lumbar, sacral, abdominal, and lower limb regions). This evidence justifies the focus on
optimized lumbosacral acupoint selection in the current trial, with the goal of balancing efficacy, patient comfort, and
treatment feasibility.

The selection of specific lumbosacral acupoints in this trial is further supported by clinical evidence, anatomical
mechanisms, and TCM theory. Specifically, multiple studies have indicated that EA at the “Baliao” points (including
BL31, BL32, BL33, and BL34) could effectively treat POUR;42’43 even single acupuncture at BL32 could achieve
satisfactory outcomes.*'*** Anatomically, the “Baliao” points correspond to the four pairs of sacral posterior foramina,
adjacent to detrusor muscle neurons, striated muscle neurons, where the sacral pulp urination center is. The parasympa-
thetic fibers of the anterior branch of the sacral nerve, distributed below these acupoints, participate in the formation of
the pelvic visceral nerve, which innervates the detrusor muscle of the bladder, inhibits the urethral sphincter, and plays
a crucial role in regulating urination function. Additionally, the pudendal nerve, originating from the anterior horn motor
neurons of the S2-S4 spinal cord segments, controls urination by modulating the contraction and relaxation of the
external bladder sphincter. BL54 was also selected as a key acupoint for EA stimulation in this trial. Previous reports
have confirmed the efficacy of acupuncture at BL54 in treating neurogenic bladder disorders (eg., urinary retention and

4546 and improving bladder function in controlling urine.*” Notably, the “Zhibian point through

urinary incontinence),
Shuidao point” needling technique, which means acupuncture BL54 towards ST28, is specifically indicated for treating
urinary retention.*® From a TCM perspective, POUR is primarily attributed to dysfunction of bladder gasification
dysfunction. The kidney and bladder are considered “exterior-interior related” in TCM theory; thus, acupuncture at
BL23 (Shenshu, the back-shu point of the kidney) and BL28 (Pangguangshu, the back-shu point of the bladder) is
believed to optimize the functional interplay between these two organs, thereby regulating bladder gasification function

and improving urination symptoms. BL35 was included given as the crossing point of the Bladder Meridian and Du
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Meridian, with anatomical proximity to the levator ani tendon and pudendal nerve trunk. Acupuncture at BL35 can
promote pelvic floor muscle recovery and modulate bladder function, making it one of the key acupoints for neurogenic
bladder disorders.*’

In this trial, the rate of urinary catheter removal was designated as the primary outcome, as successful catheter removal
is a key clinical concern for POUR patients. In clinical practice, PVR volume < 100 mL with no absence of significant
voiding discomfort is generally accepted as the minimum criterion for catheter removal in patients with POUR following
radical hysterectomy for cervical cancer.”®*° Changes in bladder PVR volume after radical hysterectomy are directly
associated with bladder function recovery. However, indwelling catheters postoperatively confer a risk of UTI; notably,
receipt of radiotherapy during the catheterization period after radical hysterectomy markedly elevates this risk. Severe UTI
often leads to disease progression, which further hinders catheter removal. Therefore, in this study, changes in bladder PVR
and UTI assessment will be defined as secondary outcomes, and patient quality of life will be comprehensively evaluated
using the EORTC QLQ-C30 scale. Previous studies have suggested that urodynamic testing can be performed in patients
with urinary retention to assess recovery of bladder function.’™>' However, this test shares inherent commonality with PVR
measurement; a reduction in PVR is inevitably accompanied by improvements in urodynamic parameters, whereas a large
PVR is consistently indicative of detrusor dysfunction. Additionally, this invasive test is often associated with patient
discomfort, including pain, embarrassment, and anxiety52, and most patients are unwilling to undergo it in clinical practice.
Considering ethical principles, urodynamic testing is not deemed indispensable in this trial. In this trial, a blinding strategy
will be implemented for all participants, with separation of intervention providers and outcome assessors to ensure
allocation concealment. Additionally, we will evaluate the effect, blinding, participant compliance, and safety of the EA
intervention, which serves to enhance the reliability of the study findings.

On the other hand, this study has several limitations. First, it is a single-center trial, and potential heterogeneity in
population characteristics cannot be ruled out, which may introduce selection bias into the study results. Second, double-
blinding of treatment cannot be achieved due to the inherent nature of acupuncture and EA interventions, precluding
blinding of intervention providers, which is a well-recognized challenge in current acupuncture and EA clinical trials. Third,
the absence of urodynamic testing precludes direct measurement of urine flow rate and bladder detrusor pressure, leading to
incomplete assessment of outcome indicators. Fourth, the follow-up period is relatively short; although all participants were
followed up at 2 weeks post-intervention, clinical practice indicates that a small subset of patients may experience disease
recurrence months later. Despite these limitations, the findings of this study are expected to provide valuable insights for the
clinical application of EA in the management of POUR after radical hysterectomy for cervical cancer.

The findings of this study will preliminarily determine the effect of EA on POUR after radical hysterectomy for
cervical cancer, thereby providing evidence-based reference for clinical practice. It is anticipated that the result will
contribute to improving POUR in patients after radical cervical cancer surgery and enhancing their quality of life.
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