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ABSTRACT 

Introduction: The Plastibell device is a popular method for infant circumcision. While technical factors like device sizing are known to affect outcomes, 

the influence of ligature knot position has not been rigorously investigated.  

Objective: To compare postoperative complication rates between dorsal (over the superficial dorsal vein) and lateral knot placement in Plastibell 

circumcision. 

Methodology: This non-randomized, parallel group comparative study was conducted from April 8, 2024, to April 7, 2025, involving 231 infants under 

one year of age. Participants were allocated into two groups: Group A (Dorsal knot, n=109) and Group B (Lateral knot, n=122).  Both groups were 

followed for complications including bleeding, infection, ring slippage/impaction, and time to Plastibell separation. The primary outcome was time to 

Plastibell separation. Statistical analysis was performed using Chi-square and Mann-Whitney U tests. 

Results: The groups were comparable in baseline characteristics. No statistically significant differences were found in the rates of bleeding (Group A: 

1.8% vs. Group B: 4.1%, p=0.316), infection (6.4% vs. 3.3%, p=0.263), or ring slippage (2.8% vs. 5.7%, p=0.266). However, delayed ring separation 

(>7 days) was significantly more frequent in Group A (10.1%) compared to Group B (2.5%) (p=0.032).  The mean difference in separation time was 0.73 

days (95% CI: 0.17–1.29). 

Conclusion: Lateral knot placement during Plastibell circumcision is associated with a statistically significant and clinically relevant reduction in the 

time to ring separation, without increasing the risk of other complications. This simple technical modification promotes faster ring separation, potentially 

reducing caregiver anxiety and improving postoperative satisfaction. 
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INTRODUCTION 

Ritual circumcision is a universal practice among Muslims and is 

typically performed during infancy.1,2 In Pakistan, the shift from 

traditional practitioners to healthcare professionals, coupled with 

the adoption of newer surgical techniques, has led to a significant 

reduction in procedure-related complications.3,4 Among the 

various medical techniques, the Plastibell® device (Hollister Inc., 

USA) stands as one of the most popular methods due to its 

relatively low complication rate.5 First introduced in the 1950s, 

the device consists of a transparent plastic ring with a handle and 

a groove for suture placement. Despite its straightforward design, 

complications can still arise, primarily due to improper 

technique, incorrect device sizing, or inadequate suture tension.6 

The Plastibell method is generally not recommended for boys 

over one year of age and is rarely used in children beyond two 

years, largely due to increased preputial skin thickness that can 

complicate the procedure.7,8 The most common complication is 

bleeding, which reflects the highly vascularized nature of the 

prepuce, glans, and frenulum.9,10 

To minimize complications associated with Plastibell 

circumcision, two technical factors are frequently emphasized: 

proper device sizing and correct knot application.11,12 Despite a 

thorough literature review, no studies that specifically investigate 

the influence of knot position on procedural outcomes could be 

identified. The hypothesis of this study was that dorsal midline 

knot placement may compress the superficial dorsal vein, 

potentially leading to delayed necrosis and prolonged ring 

retention. This hypothesis is supported by the known vascular 

anatomy of the penile dorsal venous system, where compression 

may impair venous drainage. To evaluate this hypothesis, a 

comparative study was conducted to assess the incidence of post-

circumcision complications, including bleeding, infection, ring 

slippage (impaction), and delayed ring separation, between 

midline dorsal and lateral knot placement techniques. 

METHODOLOGY 

This non-randomized parallel group study was conducted in the 

outpatient surgical department of Benazir Bhutto Shaheed 

Teaching Hospital, Abbottabad, Pakistan from April 8, 2024, to 

April 7, 2025. The study protocol was approved by the Hospital 

Ethics Committee (Ref. No. Surgery-01/04/2024 dated April 5, 

2024). 

Male infants with normal external genitalia on clinical 

examination and normal hematological and coagulation profiles 

were included while those with phimosis, paraphimosis, 

hypospadias, epispadias, or congenital chordee were excluded 

from this study. 

During the study duration (April 8, 2024 to April 7, 2025), 245 

infants were assessed for eligibility. Fourteen were excluded: 

eight for phimosis, three for coagulation abnormalities, two for 

congenital penile anomalies, and one due to parental refusal. The 

remaining 231 infants were enrolled and completed follow-up 

(Figure 1). The sample size was calculated using OpenEpi 

version 3.01, employing the formula for comparing two 

proportions with 80% power and an alpha of 0.05. Based on 

previous literature,13 a delayed separation rate of 20% in the 

dorsal knot group was anticipated (P1=0.20) versus 10% in the 

lateral knot group (P2=0.10). This yielded a minimum required 

sample of 109 per group, accounting for a 5% potential loss to 

follow-up. Allocation to groups followed an alternating 

sequence: the first eligible infant received a dorsal knot (Group 

A), the next received a lateral knot (Group B), and this pattern 

continued sequentially throughout the study period.  

After obtaining written informed consent from parents, all 

procedures were performed under aseptic conditions in minor 

operation theatre. The primary surgeon (HA) performed all 

procedures to ensure technical consistency.

 
Figure 1: Flow diagram illustrating eligibility of study participants 
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The infant was positioned with an assistant at the head, and the 

surgical area was disinfected with 10% Povidone-Iodine solution. 

A ring/penile block was administered using 1% lignocaine via a 

1cc insulin syringe. The effectiveness of anesthesia was 

confirmed by pinching the prepuce with toothed forceps. The 

prepuce was retracted to inspect the urethral meatus, adhesions 

were broken, and the prepuce was mobilized. After creating a 

crushed strip of skin, the prepuce was excised, and smegma was 

cleaned from the glans with saline-soaked gauze. 

A properly sized Plastibell ring was selected and placed over the 

glans. The prepuce was rolled over the ring, and a silk suture was 

tied in the groove to achieve hemostasis. Participants were 

allocated into two groups based on knot position: in Group A 

(Dorsal Knot, n=109), the knot was placed dorsally in the midline 

over the superficial dorsal vein, while in Group B (Lateral Knot, 

n=122), the knot was placed laterally on either side. After tying 

the knot and confirming hemostasis, the Plastibell handle was 

broken off. 

The infant was dressed in a diaper and returned to the mother with 

standard postoperative care instructions. Mild analgesics were 

prescribed for babies older than six months; antibiotics were not 

routinely administered. The first follow-up visit was scheduled 

after one-week post-procedure to assess adverse outcomes. The 

primary outcome was time to Plastibell separation (measured in 

days), with delayed separation defined as retention beyond 7 

days. Secondary outcomes included postoperative bleeding 

requiring intervention, clinical signs of infection, and proximal 

device slippage (impaction). 

Data were initially recorded in Microsoft Excel and subsequently 

analyzed using the Statistical Package for the Social Sciences 

(SPSS) version 25. Descriptive statistics were computed, with 

mean and standard deviation for numerical variables and 

frequencies and percentages for categorical variables. The 

Shapiro-Wilk test indicated non-normal distribution for time to 

separation (p<0.05 for both groups). Consequently, non-

parametric tests were employed for analysis. For the four 

categorical secondary outcomes (bleeding, infection, ring 

slippage, and delayed separation), statistical significance was 

assessed at α=0.05 without adjustment for multiple comparisons, 

as these were exploratory analyses. 

RESULTS 

A total of 231 infants underwent circumcision and completed 

follow-up. The baseline characteristics of both groups are 

presented in Table 1. The mean age of the entire cohort was 3.04 

months (range: 1–12 months), with 80% of infants under 3 

months of age. There was no statistically significant difference in 

age distribution between the two groups (p=0.96), indicating 

successful matching at baseline. 

The primary postoperative outcomes are detailed in Table 2. The 

rates of bleeding, infection, and ring slippage were low and 

comparable between the two groups, with no statistically 

significant differences. 

The key finding of this study pertained to the timing of Plastibell 

separation. The mean time to ring separation was significantly 

shorter in Group B (4.98 ± 1.39 days) compared to Group A (5.71 

± 2.09 days), with a p-value of 0.01. Consequently, the incidence 

of delayed ring separation (>7 days) was significantly higher in 

the dorsal knot group (10.1%) than in the lateral knot group 

(2.5%) (p=0.032).

Table 1: Baseline characteristics of the study participants 

Characteristics 
Group A (Dorsal Knot) 

n=109 

Group B (Lateral Knot) 

n=122 
p-value 

Mean Age (months) 3.07 ± 2.79 3.02 ± 2.76 0.96* 

Age Range (months)  1 - 12 1 - 12  

Age Category, n (%) 

< 3 months 87 (79.8%) 98 (80.3%) 0.92** 

≥ 3 months 22 (20.2%) 24 (19.7%)  

Mann-Whitney U test (for continuous variable); Chi-square test (for categorical variable) 

  Table 2: Comparison of postoperative complications and outcomes 

Outcomes 
Group A (Dorsal 

Knot) n=109 

Group B (Lateral 

Knot) n=122 
p-value 

Effect Size 

(95% CI) 

Bleeding, n (%) 2 (1.8%) 5 (4.1%) 0.316 RR: 0.45 (0.09–2.25) 

Infection, n (%) 7 (6.4%) 4 (3.3%) 0.263 RR: 1.96 (0.59–6.52) 

Ring Slippage, n (%) 3 (2.8%) 7 (5.7%) 0.266 RR: 0.48 (0.13–1.81) 

Delayed Separation (>7 days), n 

(%) 
11 (10.1%) 3 (2.5%) <0.05 RR: 4.10 (1.18–14.23) 

Time to Separation (days) 

Mean ± SD 5.71 ± 2.09 4.98 ± 1.39 0.01* 
Mean Difference: 0.73 days 

(0.17–1.29) 

95% CI 5.31 – 6.10 4.73 – 5.23   

*Mann-Whitney U test; RR = Risk Ratio (relative risk comparing dorsal knot group to lateral knot group). 
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DISCUSSION 

This study provides a novel investigation into a previously 

unexamined technical aspect of Plastibell circumcision: the 

influence of ligature knot position on postoperative outcomes. 

The findings of this study indicate that while knot placement does 

not significantly affect most complication rates, lateral 

positioning confers a distinct advantage by promoting 

significantly faster ring separation, a key indicator of healing. 

The global popularity of the Plastibell technique stems from its 

straightforward approach, low complication profile, and 

suitability for outpatient settings.14 However, as with any surgical 

procedure, subtle technical variations can meaningfully impact 

outcomes. The primary objective of this study was to assess 

whether dorsal versus lateral knot placement influenced the 

incidence of common complications. The results demonstrate a 

clear advantage to lateral knot placement, primarily through its 

effect on wound healing dynamics. 

The most significant finding was the difference in time to 

Plastibell separation. The lateral knot group (Group B) 

experienced a statistically significant reduction in both mean 

separation time (4.98 days vs. 5.71 days, p=0.01) and the 

incidence of delayed separation beyond seven days (2.5% vs. 

10.1%, p<0.05). A physiological mechanism can be proposed for 

this observation: a dorsally placed knot may cause focal 

compression on the superficial dorsal vein, a major conduit for 

penile venous drainage. The explanation is consistent with the 

known vascular anatomy of the penile dorsal venous system. This 

could impede venous outflow, potentially leading to localized 

edema and delayed ischemic necrosis of the foreskin distal to the 

ligature. In contrast, a laterally placed knot likely allows for more 

uniform circumferential pressure, facilitating consistent and 

timely tissue necrosis and separation. The study had a novel 

objective as no published studies were available for direct 

comparison of this specific outcome. However, findings of this 

study align with the principles emphasized by Soltany et al.,15 

who identified optimal ligature tension as a critical factor 

determining the timing of Plastibell detachment, even though 

their work did not specifically address knot position. 

Notably, the rates of other complications remained comparable 

between groups. The incidence of bleeding, often cited as the 

most frequent complication due to the highly vascularized 

anatomy,16 was not significantly different (1.8% vs. 4.1%, 

p=0.316). This suggests that both techniques provide adequate 

hemostasis when properly executed. The overall bleeding rate in 

this study was consistent with the broader literature; for instance, 

Rymer et al.17 reported a 1.1% bleeding risk in a large multicenter 

trial. This reaffirms the general safety of the Plastibell device. 

Similarly, the rates of infection and ring slippage showed no 

statistically significant difference between the groups. This 

indicates that knot position is not a primary determinant for these 

complications. Infection is more likely dependent on aseptic 

technique and postoperative wound care,18 while device slippage 

or impaction is more closely linked to incorrect ring sizing or 

inadequate suture tension. The infection and slippage rates of 3.3-

6.4% in this study are consistent with global data, such as the 

7.4% overall complication rate reported earlier.19 While Behrens 

et al.20 emphasized the importance of hemostatic control and 

proper device selection based on anthropometric measures, their 

study, like others, did not examine knot positioning, underscoring 

the unique contribution of the present study. 

From a clinical perspective, these findings have important 

implications. The faster healing associated with lateral knot 

placement can enhance patient comfort, reduce caregiver anxiety, 

and decrease the need for follow-up visits concerning delayed 

separation. In resource-limited or high-volume outpatient settings 

where consistent follow-up is challenging, a technique that 

promotes predictable and timely healing is highly advantageous. 

The modification proposed in this study is simple, cost-free, and 

easily integrated into standard practice without altering other 

aspects of the procedure. 

Despite its limitations, this study fills a notable gap in literature. 

Previous research has extensively covered device sizing, 

anesthesia, and comparisons with other techniques, such as the 

Gomco or Mogen clamps; however, the specific variable of knot 

position has been overlooked. By demonstrating that a simple 

technical adjustment can significantly improve a key healing 

parameter, this study provides an evidence-based rationale for 

standardizing lateral knot placement in Plastibell circumcision. 

LIMITATIONS 

This study has several limitations. First, the non-randomized 

design with sequential allocation introduces potential for 

selection bias, despite the baseline comparability of the groups. 

Second, the lack of blinding for both operating surgeons and 

outcome assessors may have introduced performance and 

detection bias. Third, the single-center nature of the study may 

limit the generalizability of the findings to other settings with 

different patient populations or surgical practices. Additionally, 

the study did not account for potential confounding factors such 

as variations in ring size selection, suture material, or minor 

differences in surgical technique among the multiple surgeons 

involved. Finally, statistical analysis of secondary outcomes 

without adjustment for multiple comparisons increases the risk of 

Type I error for those exploratory endpoints. 

CONCLUSION 

This study provides novel insights into a subtle yet effective 

modification in circumcision technique. Specifically, the lateral 

positioning of the knot during Plastibell circumcision offers a 

significant improvement over the traditional dorsal placement. 

This modification enhances the safety profile of the procedure 

and is associated with faster wound healing and earlier ring 

detachment. These benefits contribute to greater postoperative 

comfort for the patient and alleviate caregiver concerns. Despite 

its limitations, including a lack of randomization, variation in 

device sourcing, and minor technique differences, this study 

underscores the potential of simple technical refinements to 

achieve meaningful clinical outcomes. 

FUTURE RECOMMENDATIONS 

Based on the findings of this study, practitioners should consider 

adopting lateral knot placement during Plastibell circumcision to 

improve patient outcomes. Further research, ideally through 
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multi-center randomized controlled trials with standardized 

devices and blinded outcome assessment, is encouraged to 

validate these findings and ensure broader applicability. 

Standardization and rigorous methodology will help solidify this 

modification as a best practice in pediatric circumcision. 
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