1. Project Summary & General Information
Protocol Title: Effect of Intrasphincteric Botulinum Toxin Injection During Stapled Hemorrhoidopexy on Postoperative Clinical Outcomes: A Randomized, Double-Blind, Placebo-Controlled Trial. 
Protocol Number: IRCT20130826014483N12
Date: 25 June 2025 
Sponsor/Funder: Mazandaran University of Medical Sciences, Sari, Iran.
Investigator(s): 
* Principal Investigator: Dr. Mina Alvandipour (Department of Surgery).
· Co-Investigators: Sina Safari, Maryam Vahidpoor, Mehdi Karimi.
Study Site(s): Imam Khomeini and Shafa Tertiary Hospitals, Sari, Iran.

2. Project Summary 
Rationale: Postoperative complications, particularly pain and urinary retention (POUR), are common after stapled hemorrhoidopexy due to internal anal sphincter (IAS) hypertonicity. Botulinum toxin (BTX) can induce chemical sphincterotomy, potentially reducing these complications. 
Objectives: The primary objective is to evaluate the effect of intrasphincteric BTX injection on postoperative pain scores and the incidence of POUR compared to a placebo. 
Methods: In this randomized, double-blind, placebo-controlled trial, 68 patients (34 per group) undergoing stapled hemorrhoidopexy will be enrolled. The intervention group will receive 50 units of BTX-A, while the control group will receive normal saline. 
Expected Outcomes: It is hypothesized that BTX injection will significantly reduce mean pain scores (VAS) and the requirement for catheterization due to POUR.


3. Rationale and Background Information
Stapled hemorrhoidopexy (SH), or Procedure for Prolapse and Hemorrhoids (PPH), has emerged as a preferred surgical modality for high-grade circumferential hemorrhoids. While it offers superior outcomes in terms of operative time and hospital stay compared to excisional hemorrhoidectomy, postoperative morbidity remains a significant challenge. Specifically, Internal Anal Sphincter (IAS) hypertonicity and spasm are identified as the primary triggers for acute postoperative pain (1, 2). This spasm not only causes direct somatic pain but also initiates a cascade of autonomic dysfunctions, most notably Postoperative Urinary Retention (POUR).
POUR is reported in up to 15-30% of patients following anorectal procedures, though some studies suggest higher rates depending on the surgical technique (3). The pathophysiology of POUR involves the anorectal-bladder reflex ; painful stimuli and mechanical irritation of the anal canal cause inhibitory signals to the detrusor muscle and a reflexive contraction of the external urethral sphincter. This creates a clinical dilemma where the patient is unable to void despite a full bladder, necessitating painful catheterization and increasing the risk of urinary tract infections (UTIs) (4, 5).
Botulinum Toxin Type A (BTX-A) provides a unique pharmacological solution. By cleaving the SNAP-25 protein, BTX-A inhibits the exocytosis of acetylcholine at the neuromuscular junction, resulting in a temporary but potent chemo-denervation (6). Unlike surgical sphincterotomy, BTX-A injection is reversible and avoids the risk of permanent fecal incontinence. While BTX-A has been used to treat chronic anal fissures, its prophylactic application during SH to interrupt the anorectal-bladder reflex and prevent POUR is a novel approach that requires rigorous validation. This study is designed to bridge this gap in evidence by quantifying the impact of BTX-A on both the mechanical (urinary retention) and sensory (pain) complications of SH.

3.1. Goals: The overarching goal is to optimize postoperative recovery and reduce the burden of complications following stapled hemorrhoidopexy.

3.2. Specific Objectives:
· Primary Objective: To compare the incidence of postoperative urinary retention (POUR) requiring catheterization between patients receiving intrasphincteric BTX-A and those receiving a placebo.
· Secondary Objectives: 1. To evaluate postoperative pain intensity using the Visual Analogue Scale (VAS) at 24 hours, 1 week, and 2 weeks. 2. To assess the requirement for analgesic consumption (NSAIDs and Opioids) in the first 24 hours. 3. To monitor safety outcomes, including gas incontinence, bleeding, and anal stenosis.


4. Methodology

4.1. Study Design
This is a prospective, randomized, double-blind, placebo-controlled, parallel-group clinical trial. The study will be conducted at two tertiary referral centers (Imam Khomeini and Shafa Hospitals) in Sari, Iran. The trial is designed as a superiority study to determine if intrasphincteric Botulinum Toxin (BTX) injection outperforms a placebo in reducing postoperative complications.
4.2. Participants and Eligibility

4.2.1. Inclusion Criteria:
· Adult patients (aged 18 years and older).
· Diagnosed with symptomatic Grade III or IV hemorrhoids.
· Candidates for elective stapled hemorrhoidopexy (SH).
· Provided written informed consent.
4.2.2. Exclusion Criteria:
· History of previous anorectal surgery.
· Known hypersensitivity to Botulinum Toxin.
· Pre-existing urinary dysfunction or prostatic hypertrophy (BPH).
· Pregnancy or breastfeeding.
· Neuromuscular disorders (e.g., Myasthenia Gravis).
· Acute complications such as incarcerated or thrombosed hemorrhoids.

4.3. Interventions

4.3.1. Surgical Procedure: All patients will undergo stapled hemorrhoidopexy performed by a single experienced surgeon to ensure technical consistency. The procedure will be performed under standard spinal anesthesia (using Bupivacaine 0.5%).

4.3.2. Experimental Group (BTX): Following the stapling procedure and ensuring hemostasis, patients in the intervention group will receive 50 units of Botulinum Toxin Type A (Dysport or Masport). The reconstitution process will be performed with high precision: each vial will be diluted with 1.0 mL of 0.9% sterile saline, using gentle rotation to avoid agitation and protein denaturation. The solution will be drawn into four identical 0.5 mL syringes (12.5 units each). Using a 25-gauge needle, the investigator will inject the solution into the internal anal sphincter (IAS) at a depth of approximately 5–10 mm. Injections will be administered at four anatomical quadrants (3, 6, 9, and 12 o’clock positions) to ensure circumferential chemo-denervation and optimal reduction of resting anal pressure.

4.3.3. Control Group (Placebo): Patients in the control group will receive an identical injection of 1 mL of sterile normal saline (0.9% NaCl) into the IAS at the same four quadrants.

4.3.4. Randomization and Blinding


4.3.4.1. Randomization: Participants will be randomized in a 1:1 ratio to either the BTX or Placebo group. The allocation sequence will be generated by an independent researcher using a computer-based random number generator.
4.3.4.2. Allocation Concealment: To ensure concealment, the assignment will be placed in sequentially numbered, opaque, sealed envelopes. The envelopes will only be opened by an unblinded nurse responsible for preparing the syringes immediately before the injection.

4.3.5. Blinding: This is a double-blind study.

4.3.5.1. The Patients will be unaware of their group assignment.
4.3.5.2. The Operating Surgeon and the Outcome Assessors (who will record pain scores and urinary retention data) will remain blinded to the treatment type, as the syringes containing BTX and saline will be identical in appearance and volume.

4.3.6.  Outcome Measures

4.3.6.1. Primary Outcome:
· Postoperative Urinary Retention (POUR): Defined as the inability to void spontaneously within 6 hours postoperatively, requiring urethral catheterization, in the presence of a bladder volume >400 mL (measured by ultrasound or palpation).
4.3.6.2. Secondary Outcomes:
· Postoperative Pain: Measured using the Visual Analogue Scale (VAS, 0–10) at 24 hours, 1 week, and 2 weeks post-surgery.
· Analgesic Requirements: Total consumption of NSAIDs and morphine equivalents within the first 24 hours.
· Safety Profile: Monitoring for adverse events, including fecal/gas incontinence, postoperative bleeding, and anal stenosis.
4.3.7. Variable Definition and Measurement Table
The following table summarizes the key variables to be collected, their operational definitions, measurement scales, and the timing of data acquisition.
	Variable Category
	Variable Name
	Operational Definition / Unit
	Data Type
	Collection Tool / Method
	Timing

	Demographic
	Age
	Age in completed years
	Continuous
	Patient Interview / Records
	Baseline

	
	Sex
	Biological sex (Male/Female)
	Categorical
	Patient Records
	Baseline

	
	BMI
	Weight (kg) / Height² (m²)
	Continuous
	Physical Measurement
	Baseline

	Clinical
	Hemorrhoid Grade
	Grade III or IV
	Ordinal
	Physical Examination
	Baseline

	
	Duration of Symptoms
	Months since symptoms started
	Continuous
	Patient History
	Baseline

	Primary Outcome
	POUR
	Postoperative Urinary Retention
	Dichotomous (Yes/No)
	Bladder volume >400ml + inability to void
	Up to 6h Post-op

	
	Catheterization
	Need for urethral catheterization
	Dichotomous (Yes/No)
	Clinical Procedure
	Up to 6h Post-op

	Secondary Outcomes
	Acute Pain
	Intensity of pain (0–10)
	Ordinal (Scale)
	Visual Analogue Scale (VAS)
	24h Post-op

	
	Follow-up Pain
	Intensity of pain (0–10)
	Ordinal (Scale)
	VAS
	Week 1 & 2

	
	Opioid Intake
	Cumulative morphine equivalents
	Continuous (mg)
	Nursing Records
	24h Post-op

	
	NSAID Intake
	Total doses of non-steroidal drugs
	Continuous (mg)
	Nursing Records
	24h Post-op

	Safety
	Gas Incontinence
	Involuntary passage of gas
	Dichotomous (Yes/No)
	Patient Interview
	Week 1 & 2

	
	Fecal Incontinence
	Involuntary passage of stool
	Dichotomous (Yes/No)
	Patient Interview / Wexner Score
	Week 1 & 2

	
	Post-op Bleeding
	Active bleeding requiring intervention
	Dichotomous (Yes/No)
	Physical Examination
	Up to Week 2

	
	Anal Stenosis
	Narrowing of the anal canal
	Dichotomous (Yes/No)
	Digital Rectal Examination
	Week 2



 
4.4. Quality and Management Data
To ensure data integrity, a double-entry method will be employed where two independent researchers enter the data into a secure electronic database. Automated range checks and logical consistency checks will be integrated into the system to identify outliers or entry errors immediately. All patient identifiers will be replaced with unique alphanumeric codes to maintain anonymity during the analysis phase. Original Case Report Forms (CRFs) will be stored in a locked cabinet at the Department of Surgery for a minimum of five years following study completion.

5. Sample Size and Statistical Analysis

5.1. Sample Size Determination
The sample size was calculated based on the primary outcome, which is the incidence of Postoperative Urinary Retention (POUR). According to preliminary studies and clinical data from our centers, the baseline incidence of POUR after stapled hemorrhoidopexy is estimated at approximately 45%. We hypothesized that intrasphincteric Botulinum Toxin (BTX) injection would reduce this incidence to 15%.
To achieve a power (1-β) of 80% with a significance level (α) of 0.05 using a two-sided test, a minimum of 30 patients per group was required. Accounting for a potential 10% dropout rate during the follow-up period, the final sample size was set at 68 patients (34 per group).
5.2. Statistical Analysis Plan
The statistical analysis will follow the Intention-to-Treat (ITT) principle. All randomized participants will be included in the final analysis according to their initial group assignment, regardless of whether they received the full intervention or completed the follow-up. This approach preserves the integrity of randomization and minimizes bias associated with non-random loss to follow-up.
All data will be analyzed using SPSS software (Version 26.0, IBM Corp, Armonk, NY). A p-value of less than 0.05 will be considered statistically significant.
· Descriptive Statistics: Continuous variables (e.g., age, pain scores) will be presented as mean ± standard deviation (SD) or median with interquartile range (IQR) based on the normality of distribution, which will be assessed using the Shapiro-Wilk test. Categorical variables (e.g., sex, incidence of POUR) will be reported as frequencies and percentages.
· Comparison of Groups: * For categorical outcomes (POUR, presence of complications), the Chi-square test or Fisher’s exact test will be utilized.
· For continuous outcomes with normal distribution, the Independent Samples T-test will be used.
· For non-normally distributed data or ordinal variables (VAS pain scores), the Mann-Whitney U test will be applied.
· Longitudinal Analysis: To assess the change in pain scores over multiple time points (24h, 1 week, 2 weeks), a Repeated Measures ANOVA or a non-parametric equivalent will be performed to evaluate the group × time interaction.
· Multivariable Analysis: To control for potential confounders such as age, sex, and opioid consumption, a Multivariable Logistic Regression model will be constructed to determine the independent effect of BTX injection on the likelihood of POUR.

6. Safety and Ethical Considerations

6.1. Safety Monitoring
The safety of participants is the foremost priority. Patients will be monitored closely during the first 24 hours of hospitalization and at follow-up visits (1 and 2 weeks). Any adverse events, specifically related to the chemical sphincterotomy (e.g., temporary fecal or gas incontinence) or the surgical procedure (e.g., bleeding, infection), will be recorded and reported to the Institutional Review Board (IRB). Criteria for early termination of an individual's participation include severe allergic reaction to BTX or any complication deemed by the surgeon to jeopardize the patient’s health.
6.1.1. Individual Stopping Rules: Participation for an individual will be discontinued if any of the following occur:
1. Development of severe postoperative complications requiring emergency re-operation.
2. Emergence of systemic symptoms suggestive of botulinum toxicity (e.g., generalized muscle weakness or respiratory distress), although not expected at this localized dose.
3. New-onset severe fecal incontinence (Wexner score >10).
4. Withdrawal of consent by the patient at any stage of the trial.
6.2. Ethical Considerations
· Ethics Approval: The study protocol has been reviewed and approved by the Ethics Committee of Mazandaran University of Medical Sciences (IR.MAZUMS.REC.1403.796).
· Trial Registration: The trial is registered at the Iranian Registry of Clinical Trials (IRCT20140519017756N6).
· Informed Consent: Prior to enrollment, the purpose of the study, the nature of the interventions, and potential risks will be explained to each patient. Written informed consent will be obtained from all participants.
· Confidentiality: Patient data will be de-identified using unique code numbers. All records will be stored in a secure, password-protected database accessible only to the primary investigators.

6. Project Management and Timeline

7.1.  Project Management
The Principal Investigator (PI) will be responsible for the overall conduct of the trial. The surgical procedures will be standardized and performed by an experienced specialist. An independent nurse will handle the blinding and syringe preparation, while a separate outcome assessor (blinded to the groups) will collect postoperative data.
7.1.1. Project Timeline The trial is scheduled over a 24-month period as follows:
· Months 1–2: Finalization of protocol, ethics approval, and staff training on blinding procedures.
· Months 3–18: Patient recruitment, randomization, and surgical interventions.
· Months 19–20: Completion of long-term follow-up and final data collection.
· Months 21–22: Data cleaning, statistical analysis, and internal reporting.
· Months 23–24: Manuscript preparation and submission to a peer-reviewed journal.

7.2. Expected Outcomes and Dissemination
The investigators commit to publishing the results in full, regardless of whether the findings are positive, negative, or neutral. The primary results will be submitted to a high-impact surgical journal. Any secondary analyses, such as the specific impact on POUR (Postoperative Urinary Retention), will be clearly identified as such in future publications to ensure transparent reporting.
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