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Abstract 
Introduction: Device-based circumcision techniques, including the super-
ring method, have gained increasing acceptance because of their procedural 
simplicity and potential clinical benefits. However, variability in clinical out-
comes persists, and the role of postprocedural care remains underexplored. 
Methods: This multicenter retrospective study analyzed 321 eligible medical 
records selected from 436 pediatric patients who underwent super-ring cir-
cumcision across 20 circumcision centers in Indonesia. The independent var-
iables included procedural factors and postprocedural care practices. The out-
comes were wound healing, time to ring detachment (≤10 vs. >10 days), and 
edema. Data were analyzed using the chi-squared test and multivariate logistic 
regression. Results: Most patients achieved complete wound healing (83.2%) 
and 59.8% experienced ring detachment within 10 days. Ointment use was the 
strongest predictor of wound healing (odds ratio [OR], 10.65; 95% confidence 
interval [CI], 4.56 - 24.90; p < 0.001). Soaking and ligation techniques were 
also significantly associated with healing outcomes. Ring detachment was sig-
nificantly associated with activity level, soaking, and ligation (all p < 0.001). 
Edema was associated with the ring type, soaking, and ointment use. Conclu-
sion: Post-procedural care factors, particularly ointment application and 
soaking practices, were more strongly associated with clinical outcomes than 
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device-related factors in super-ring circumcision. These findings support the 
potential importance of standardized aftercare protocols in optimizing healing 
and reducing postoperative complications. 
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1. Introduction 

Circumcision is one of the most common surgical procedures performed world-
wide, with an estimated global prevalence of approximately one-third, or 37% - 
39%, of men globally. Various reasons underlie the practice, including religious, 
cultural, and medical, and have been linked to a reduced risk of urinary tract in-
fections and sexually transmitted infections, as well as improved genital hygiene 
[1]-[3]. Circumcision is more common in Muslim-majority countries. Other 
prevalence is in the United States, parts of Southeast Asia, Africa, and to a lesser 
extent, in Europe, Latin America, and Asia [4] [5]. 

Although it is included in the category of the most common surgical proce-
dures, various errors in the procedure and impacts that occur during and after 
circumcision are still common. Early complications such as bleeding, injury to the 
glans, and local infection [6] [7], while post-procedure complications such as 
bleeding, systemic infection, skin bridges, keloids, and hypertrophic scar tissue 
often occur [6] [8]. The prevalence of circumcision complications in men is re-
ported to range from 7 to 50.1%, with subsequent complications reported at 7.39% 
[1] [6]. In Indonesia, circumcision of males is performed in almost all regions, 
with Papua having the lowest prevalence [9]. Circumcision complications in pa-
tients with hemophilia also occur in Indonesia and have been successfully con-
trolled. Furthermore, only three of 28 patients experienced post-procedural bleed-
ing between 2008 and 2017 and one case between 2018 and 2022 [10]. 

The causes of complications in circumcision procedures are associated with 
lack of medical preparation, inadequate knowledge and skills of practitioners, in-
appropriate circumcision methods or techniques, non-sterile equipment and en-
vironments, errors in post-circumcision care, and other factors. This has an im-
pact on the risk of increasing complications, including infection, urethral injury, 
and tissue necrosis, as well as the potential for repeated circumcisions owing to 
suboptimal results [7] [11]-[14]. 

In recent years, technological advances have led to the increased adoption of 
device-based circumcision techniques, including ring-based methods, such as Su-
per Ring in Indonesia [15]. In general, the Super Ring method is a ring-shaped 
circumcision device weighing 0.3 - 0.5 grams that is placed between the glans pe-
nis and the prepuce, then tied with a knot technique according to the standard 
Super Ring circumcision procedure. This method can be categorized as a comple-
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mentary method for circumcision because it offers several advantages, including 
shorter procedure time compared to conventional circumcision procedures, re-
duced risk of bleeding, and absence of stitches, making it suitable for infants, chil-
dren, and even adults [16]-[18]. Despite these advantages, variability in clinical 
outcomes remains a significant concern. 

Previous studies concluded that circumcision is generally safe and has a rela-
tively low complication rate. However, complications such as delayed healing, in-
fection, edema, and bleeding are influenced by factors such as age, surgical tech-
nique, and patient health [19]-[21]. Device-assisted methods, including the ring 
method, can reduce certain complications but can result in relatively long wound 
healing and device removal times, thus directly affecting the success of the proce-
dure, patient recovery, caregiver satisfaction, and the risk of secondary complica-
tions. 

Although most of the existing literature focuses on device safety, surgical tech-
niques, and complication rates, limited attention has been paid to postprocedural 
care. In clinical practice, variations in post-procedure care, such as water expo-
sure, immersion practices, and topical treatments, are common and often non-
standardized. According to Vinci et al. [22] and Yu et al. [23], from a physiological 
perspective, wound healing is strongly influenced by local environmental condi-
tions, particularly moisture balance, which regulates inflammation, epithelializa-
tion, and tissue regeneration. The lack of standardized post-circumcision care 
protocols can lead to inconsistent clinical outcomes, particularly in modern de-
vice-based techniques where procedural steps are already relatively standardized. 
This highlights a critical gap in the current evidence, particularly regarding the 
relative contribution of postprocedure care compared to device-related factors. 

Therefore, this study analyzed the clinical, procedural, and post-procedural fac-
tors associated with wound healing, ring removal, and edema after super-ring cir-
cumcision in Indonesia. By identifying the most influential determinants, this study 
sought to provide evidence-based insights for optimizing post-circumcision care 
protocols and improving the quality and safety of services in circumcision practice. 

2. Methods 
2.1. Study Design and Setting 

This study employed a multicenter retrospective design using secondary data ob-
tained from the medical records of pediatric patients undergoing circumcision 
using the super ring method. Data were collected from 20 circumcision service 
centers across Indonesia, including 11 centers in Java, 5 centers in Kalimantan, 2 
centers in Sumatra, and 2 centers in Sulawesi. Medical records of patients who 
underwent circumcision between January 2023 and December 2025 were re-
viewed and analyzed. 

2.2. Study Population and Sample 

The study population consisted of pediatric patients who underwent super-ring 
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circumcision during the study period. A total of 436 medical records were initially 
screened. They were reviewed for completeness of initial assessment, procedure 
documentation, post-procedure care, and outcome evaluation. A total of 115 
medical records were excluded due to incomplete documentation in one or more 
of these components. After applying the eligibility criteria, 321 medical records 
were included in the final analysis. Details of the patient screening and selection 
process are shown in Figure 1. 

 

 
Figure 1. Flow diagram of medical record screening, eligibility assessment, and inclusion in the final analysis. 

2.3. Variables and Measurements 

Independent variables were categorized into procedural and post-procedural fac-
tors. Procedural factors included ring type, anesthesia method, and ligation tech-
nique. Post-procedural factors included water exposure, soaking practices, 
tellukal use, ointment application, and patient activity level. The dependent vari-
ables were clinical outcomes, including wound healing, ring detachment, and 
edema. All variables were extracted from standardized medical records and fol-
low-up documentation using a structured data extraction form to ensure con-
sistency across participating centers. 

Baseline demographic and clinical characteristics available in the medical rec-
ords included patient age and indication for circumcision. Most patients were 
older than 5 years, and only a small proportion presented with uncomplicated 
mild phimosis. No significant comorbidities, contraindications to circumcision, 
or infection-related conditions were documented in the reviewed records. Because 
these characteristics showed limited variability and were inconsistently recorded 
across participating centers, they were not included in the multivariable regres-
sion models. 

Wound healing was defined as a dry and closed wound without signs of infection, 
characterized by the absence of wound exudate and progression to the proliferative 
phase of healing, indicated by a pink wound bed or complete epithelialization. Clin-
ical outcomes were assessed during routine follow-up visits, generally scheduled on 
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postoperative days 3, 7, and 10, with additional monitoring every 2 - 3 days by prac-
titioners or clinic administrators. Wound healing status was determined from the 
final clinical evaluation documented in the medical record, typically performed at 
the time of ring detachment between postoperative days 7 and 14. 

Edema was defined as swelling at the circumcision site documented during fol-
low-up evaluation and categorized by the attending practitioner as mild, moder-
ate, or severe. For statistical analysis, edema was classified as present or absent. 

Ring detachment was defined as the spontaneous separation of the super ring 
device from the circumcision site. Time to ring detachment was categorized into 
≤10 days and >10 days using the median ring detachment duration observed in 
the study population. 

Water exposure referred to routine contact of the circumcision area with water 
during bathing or genital cleansing after urination and was permitted immediately 
after circumcision as part of the standard wound-care protocol. Soaking referred 
to immersion of the circumcision area in plain or warm water during the post-
procedural care period and was generally recommended from the third postoper-
ative day onward, although it could be initiated earlier according to patient and 
caregiver preference. The use of tellukal refers to the topical application of herbal 
preparations containing castor oil extract as the main natural ingredient for 
wound care, registered with the Indonesian Food and Drug Monitoring Agency 
(BPOM). The use of ointment refers to the application of a topical ointment con-
taining binahong leaf extract, aloe vera, and moisturizing ingredients to circum-
cision wounds, usually starting on the third postoperative day and applied twice 
daily after bathing to the necrotic tissue area or ligation site. 

Practitioners routinely recommended water exposure, soaking, and ointment 
application as part of the standard post-procedural care protocol across partici-
pating centers. Information regarding adherence to these recommendations was 
documented during routine follow-up assessments and extracted from the medi-
cal records. 

2.4. Data Collection Procedure 

Data were collected retrospectively by reviewing medical records from participat-
ing circumcision centers. A standardized data extraction form and operational 
codebook were used to ensure consistency in data collection and variable classifi-
cation. All extracted data were reviewed according to predefined operational def-
initions. Patient identifiers were removed before analysis, and the final dataset was 
anonymized to maintain confidentiality. 

2.5. Statistical Analysis 

Data analysis was performed using statistical software. Descriptive statistics were 
used to summarize baseline characteristics and clinical outcomes and are pre-
sented as frequencies and percentages. Bivariate analysis was performed using the 
chi-square test to identify associations between independent variables and study 
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outcomes. Variables with a p-value <0.25 in the bivariate analysis were included 
in the multivariable analysis. 

Multivariable analysis was performed using binary logistic regression to iden-
tify independent predictors of wound healing, ring detachment, and edema. For 
logistic regression analyses, binary variables were coded as 1 = exposure present 
and 0 = exposure absent, with the absence category serving as the reference group. 
Accordingly, wound healing was coded as 1 = healed and 0 = not healed, while 
ointment use, soaking, and water exposure were coded as 1 = yes and 0 = no. For 
edema analysis, the absence of edema served as the reference category. Activity 
level was entered as a categorical variable, with light activity used as the reference 
category. Ring type was analyzed as a categorical variable, with the classic ring 
serving as the reference category. The ligation technique was analyzed using the 
two routinely applied approaches, with the conventional double-ligation tech-
nique serving as the reference category. 

Because the primary objective of the study was to evaluate patient-level associ-
ations, center-level adjustment and clustered standard errors were not applied. 
Data from all participating centers were pooled and analyzed using conventional 
logistic regression models. Results are presented as odds ratios (ORs) with 95% 
confidence intervals (CIs). Statistical significance was set at p < 0.05. 

2.6. Ethical Considerations 

This study was approved by the Health Research Ethics Committee of Stikes Intan 
Martapura (certificate number 023/KE/YBIP-SI/III/2026). As this study used ret-
rospective, anonymous data, the requirement for informed consent was waived. 
All data were handled confidentially and were used solely for research purposes. 

3. Results 

A total of 436 medical records from 20 participating circumcision centers were 
screened between January 2023 and December 2025. Of these, 115 records were 
excluded because of incomplete baseline assessment, procedural, or outcome doc-
umentation. The final analysis included 321 eligible pediatric patients who under-
went circumcision using the super ring method (Figure 1). 

The baseline characteristics of the study participants are presented in Table 1. 
The majority of patients were from Java (50.5%) and Kalimantan (43.0%), with most 
patients aged >5 years (77.6%). Ring V was the most commonly used device (55.1%), 
and nearly all procedures were performed using needle-free injection (99.1%). Re-
garding post-procedural care, most patients were exposed to water (85.0%) and un-
derwent soaking (77.6%), while 54.2% received ointment application. 

 
Table 1. Characteristics of patients (n = 321). 

Variables n % 

Region   

Java 162 50.5 
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Continued  

Kalimantan 138 43.0 

Sulawesi 3 0.9 

Sumatra 18 5.6 

Age category   

≤5 years 72 22.4 

>5 years 249 77.6 

Type of super ring   

Classic ring 57 17.8 

Magic ring 18 5.6 

Ring V 177 55.1 

Reborn ring 69 21.5 

Anesthesia method   

Injection 3 0.9 

FNI (needle-free) 318 99.1 

FNI device type   

Madajet 225 70.1 

RamboJet 6 1.9 

SmartJet 12 3.7 

SuperJet 45 14.0 

Thesera 33 10.3 

Ligation technique   

Non-standard 198 61.7 

Standard (SOP) 123 38.3 

Water exposure   

No exposure 48 15.0 

Exposure 273 85.0 

Soaking   

No 72 22.4 

Yes 249 77.6 

Tellukal use   

No 108 33.6 

Yes 213 66.4 

Ointment use   

No 147 45.8 

Yes 174 54.2 

Activity level   

Light activity 129 40.2 

Moderate activity 174 54.2 

Heavy activity 18 5.6 
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The clinical outcomes are summarized in Table 2. Most patients achieved suc-
cessful wound healing (83.2%) and 59.8% experienced ring detachment within 10 
days. However, postoperative edema was observed in 68.2% of patients. 

 
Table 2. Clinical outcomes. 

Outcome n % 

Wound healing   

Not healed 54 16.8 

Healed 267 83.2 

Ring detachment time   

≤10 days 192 59.8 

>10 days 129 40.2 

Edema   

No edema 102 31.8 

Edema present 219 68.2 

 
Bivariate analysis (Table 3) showed that several factors were significantly asso-

ciated with wound healing, including ring type (p = 0.006), ligation technique (p 
= 0.004), water exposure (p = 0.011), soaking (p = 0.001), and ointment use (p < 
0.001). For ring detachment, significant associations were observed with the liga-
tion technique, activity level, water exposure, soaking, and ointment use (all p < 
0.05). Edema was significantly associated with ring type (p < 0.001), soaking (p = 
0.024), and tellukal use (p = 0.001). 

 
Table 3. Bivariate analysis. 

Variables Healing (p) Ring detachment (p) Edema (p) 

Type of ring 0.006 0.066 0.001 

Ligation 0.004 <0.001 0.447 

Activity 0.976 <0.001 0.155 

Water exposure 0.011 <0.001 0.802 

Soaking 0.001 <0.001 0.024 

Tellukal 0.371 0.736 0.001 

Ointment <0.001 0.023 0.079 

 
Multivariate logistic regression analysis (Table 4) identified ointment use as the 

dominant factor associated with wound healing (odds ratio [OR] = 10.65; 95% CI: 
4.56 - 24.90; p < 0.001). Ligation technique (OR = 0.46; p = 0.021) and soaking 
(OR = 0.20; p = 0.012) were also significantly associated with healing outcomes, 
while water exposure showed a borderline association (p = 0.059). 

Activity level (OR = 0.18; p < 0.001), soaking (OR = 0.15; p < 0.001), and ligation 
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technique (OR = 4.67; p < 0.001) were the strongest predictors of ring detachment. 
In addition, ointment use (OR = 0.47; p = 0.018) and ring type (OR = 0.71; p = 
0.010) were significantly associated. 

Regarding edema, multivariate analysis demonstrated that ring type (OR = 1.34; 
p = 0.023), soaking (OR = 0.42; p = 0.009), and ointment use (OR = 2.05; p = 
0.015) were significant predictors, while tellukal use was not statistically signifi-
cant. 

 
Table 4. Multivariate analysis. 

Variables 
Healing OR 

(95% CI) 
p 

Detachment OR 
(95% CI) 

P 
Edema OR 
(95% CI) 

P 

Type of ring 1.16 (0.86 - 1.56) 0.334 0.71 (0.54 - 0.92) 0.010 1.34 (1.04 - 1.73) 0.023 

Ligation 0.46 (0.24 - 0.89) 0.021 4.67 (2.61 - 8.36) <0.001 – – 

Activity – – 0.18 (0.10 - 0.31) <0.001 – – 

Water exposure 0.23 (0.05 - 1.06) 0.059 – – – – 

Soaking 0.20 (0.05 - 0.70) 0.012 0.15 (0.07 - 0.31) <0.001 0.42 (0.22 - 0.81) 0.009 

Tellukal – – – – 1.58 (0.88 - 2.84) 0.129 

Ointment 10.65 (4.56 - 24.90) <0.001 0.47 (0.25 - 0.88) 0.018 2.05 (1.15 - 3.64) 0.015 

4. Discussion 

This study analyzed the clinical, procedural, and postprocedural factors associated 
with wound healing, ring removal, and edema after super-ring circumcision. 
These findings suggest that postprocedural care factors were more consistently 
associated with clinical outcomes than device-related factors. Previous studies on 
pediatric and device-based circumcision have primarily focused on procedural 
safety, operative efficiency, and device performance [24] [25], whereas post-pro-
cedural care practices have received comparatively less attention.  

This study found that ointment use was the most dominant factor associated 
with wound healing, with patients receiving ointment having a more than tenfold 
higher likelihood of achieving optimal healing. These findings are consistent with 
wound healing theory, which emphasizes the importance of maintaining a moist 
wound environment to accelerate epithelialization and tissue regeneration [26] 
[27]. Previous studies by Leise [28], Bounds et al. [29], and Teskey et al. [30] have 
reported that topical agents can support healing by reducing the risk of infection 
and promoting the proliferative phase of wound repair. The strong association 
observed in the present study suggests that topical therapy may be an important 
component of post-circumcision care. 

However, the association between ointment use and multiple outcomes should 
be interpreted cautiously. Although ointment application was strongly associated 
with improved wound healing, the study’s retrospective design precludes causal 
inference. Furthermore, residual confounding cannot be completely excluded de-
spite multivariable adjustment. Therefore, the observed findings should be inter-
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preted as evidence of an association rather than a direct therapeutic effect and 
warrant confirmation in prospective studies. 

Immersion and water exposure were also significantly associated with healing 
outcomes. Interestingly, patients who underwent immersion performed better in 
multivariate analysis, suggesting that controlled wound hydration may facilitate 
the removal of necrotic tissue and promote faster healing. This aligns with Win-
ter’s principles of moist wound healing [31] [32], where adequate hydration in-
creases cell activity and reduces tissue desiccation through cellular processes such 
as keratinocyte migration, collagen synthesis, and autolytic debridement while 
simultaneously reducing pain and scarring [26] [33]. However, excessive or un-
controlled water exposure may increase the risk of inflammation as reflected by 
the borderline association observed in this study. This suggests that not only the 
presence but also the method and timing of water exposure are clinically im-
portant. 

Procedural factors, such as the ligation technique, are also significantly associ-
ated with wound healing and ring removal. Adequate ligation ensures optimal 
compression leading to controlled ischemia and effective necrosis of the foreskin. 
Insufficient compression can delay ring removal, whereas excessive compression 
can increase inflammation and edema. These findings are consistent with the the-
oretical principles of device-based or ligation-based circumcision, where mechan-
ical compression directly influences the tissue response [34]-[36]. 

Regarding ring removal, this study identified the activity level, immersion, and 
ligation as the strongest predictors. Patients with controlled activity levels and ap-
propriate immersion practices experienced faster ring removals. This suggests 
that mechanical stress and tissue hydration play crucial roles in separating ne-
crotic and viable tissues [37]-[39]. These findings highlight the importance of pa-
tient education regarding post-procedural activities and care practices. 

Edema, ring type, immersion, and ointment use were identified as significant 
factors. The association between ring type and edema suggests that device design 
and anatomical compatibility may influence local tissue response. Immersion re-
duces the likelihood of edema, possibly by improving circulation and reducing 
local inflammatory accumulation. Interestingly, ointment use was associated with 
increased edema in multivariate analysis, possibly reflecting a more complex in-
teraction between topical agents and the inflammatory process, which requires 
further investigation. 

A key finding of this study is that device-related factors, such as ring type, were 
less consistently associated with clinical outcomes than were post-procedural care 
variables. While device innovation has been the focus of much previous research, 
the current findings suggest that optimizing aftercare protocols may lead to 
greater improvements in patient outcomes. This highlights a critical gap in cur-
rent clinical practice: the standardization of post-circumcision care remains lim-
ited. 

This study has several strengths. The multicenter design involving 20 circum-
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cision centers across different regions of Indonesia enhances the representative-
ness and generalizability of the findings. In addition, the relatively large sample 
size and the use of real-world clinical data provide valuable insight into routine 
post-circumcision care practices. The study also extends the existing literature by 
examining both procedural and post-procedural factors, with particular attention 
to aftercare practices that have received comparatively limited investigation. 

Nevertheless, several limitations should be considered when interpreting the 
findings. First, the retrospective design may have introduced information bias due 
to variations in documentation practices across participating centers and does not 
permit causal inference. Second, several potentially relevant clinical variables, in-
cluding detailed indications for circumcision, comorbidities, and infection-re-
lated conditions, were not consistently documented and therefore could not be 
included in the multivariable analyses. Third, although water exposure, soaking, 
and ointment application were routinely recommended as part of standardized 
post-procedural care, the duration, frequency, and adherence to these practices 
could not be fully verified from the medical records. Consequently, residual con-
founding cannot be completely excluded. Future prospective studies with stand-
ardized follow-up protocols are needed to confirm the observed associations. 

This study provides new evidence that post-procedural care factors, particularly 
ointment use and soaking practices, were more strongly associated with clinical 
outcomes than device-related factors in super-ring circumcision. Unlike previous 
studies that primarily focused on surgical techniques and device safety [25] [40]-
[44], the present findings highlight the potential importance of aftercare practices 
in wound healing, ring detachment, and edema outcomes. These findings contrib-
ute to the development of evidence-based aftercare protocols and support greater 
attention to comprehensive postoperative management alongside ongoing device 
innovation. 

5. Conclusion 

Post-procedural care factors, particularly ointment use and soaking practices, 
were more strongly associated with clinical outcomes following super-ring cir-
cumcision than device-related factors. These findings highlight the importance of 
standardized aftercare protocols and suggest that postoperative management is an 
important component of optimizing healing and reducing complications. 
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