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        Abstract



        
          Purpose:


          This study evaluated the early postoperative complications in Circumplast® and Plastibell® techniques for infant male circumcision in two community clinics.

        


        
          Materials and Methods:


          We retrospectively reviewed the outcome of infant male circumcision (n=649) over 1 year (Jan 2021 to Feb 2022) performed under local anaesthesia by a single urologist. The technique was non-randomly selected. Data were collected retrospectively, and early postoperative complications were compared between Circumplast® and Plastibell® circumcisions. Both parents consented to the procedure. The 24-telephone support and follow-up were provided if required.

        


        
          Results:


          All records of infants were reviewed with Circumplast® circumcision (CC) n=302 and Plastibell® circumcision (PC) n=347 during this period. The mean age was 52.33 +/- 44.16 days in CC and 38.64 ± SD 30.39 days in PC. Three infants were excluded. There was no major complication and minor complications were lower in CC (0.99% n=3/302) versus PC (2.9% n=10/347). Delayed ring separation happened in PC (2.3% n=8/347), which was separated by a bone cutter in the clinic and no ring impaction occurred in CC. One infant in CC had bleeding after 24 hours, which was managed by removal of the ring and revision of circumcision. Two infants required separation of coronal adhesions in CC and two required revisions of circumcision in PC.

        


        
          Discussion:


          This is the first study to report the results of early experience involving the use of Circumplast® ring to perform pediatric circumcision. Our findings reflect the use of this device as a safe alternative to Plastibell®. A randomised controlled trial (RCT) would be required to document the relative superiority of either device. The reduced number of ring impactions among CC may be attributed to its unique design.

        


        
          Conclusion:


          Infant male circumcision by the Circumplast® device has a lower risk of early postoperative minor complications especially migration/impaction and may offer a safe alternative.
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      1. INTRODUCTION


      Male circumcision is a common surgical procedure in the world, mostly performed for medical and religious reasons. It originated in ancient Egypt over 5,000 years ago to remove the foreskin to expose the glans penis. The estimated global male circumcision prevalence is around 38.7% of the total male population in the world [1]. Over 60% of male newborns were circumcised in the USA in 1992. There are an estimated 30,000 ritual circumcisions performed in Great Britain every year. The National Health Service (NHS) in the UK does not provide religious or cultural circumcisions in England and Wales [2]. Non-therapeutic infant male circumcision (IMC) is practised in the UK and Europe by many community clinics and religious venues [3]. Circumcision is a procedure with a high success rate and is relatively safe, with few complications reported in the literature [4]. The British Association of Paediatric Urologists (BAPU) and the British Medical Association (BMA) recommended that the standards of care relating to the practice of religious circumcision should be identical to those for any other surgical procedure [5]. There are many methods for circumcision described in the literature; traditional surgery or using clamp devices are a few of the methods most frequently used for circumcision. The Gomco®, Mogen® and Plastibell® clamp devices have been mostly used in the USA and have been pre-qualified by WHO for use in IMC [1]. The Gomco® and Mogen® clamps are multiple-use devices that require re-sterilisation before use. The Plastibell® is a disposable device that relies on ischaemic necrosis of the foreskin using a ligature [6]. Circumplast® device is based on the same principle and was approved by the FDA in 2015. Circumplast® offers additional features like a choice for multiple levels of foreskin division and protection of the glans penis due to its cylindrical design and multiple groves [7]. It may also offer possible prevention of risk for proximal migration of ring (Fig. 1a).


      This study aimed to compare the early postoperative complications of two methods Plastibell® circumcision (PC) and Circumplast® circumcision (CC) in our two community clinics by a consultant urologist. This is the first report to look at the experience of the new innovative Circumplast® device in IMC.

    


    
      

      2. METHODS


      We reviewed the infant male circumcisions in infants retrospectively (n=649) over 1 year (1st Jan 2021 to 1st Feb 2022) and data of age, methods (Circumplast® or Plastibell®), incidence and interventions to deal with complications (Clavien-Dindo grading/classification) [8] were collected. All procedures were performed under local anaesthesia by a single urologist.


      Informed consent was obtained from both parents and procedures were explained using visual aids. A preoperative assessment with a detailed history and clinical examination was carried out to exclude any congenital abnormalities like hypospadias or congenital deformities like penile chordae. Circumcision was performed under local anaesthesia by the consultant urologist, who has more than 20-year experience working as a urologist in NHS and performing circumcisions at the community clinics, using both disposable devices. Procedures were performed using a disposable sterile circumcision pack (Cat No: RMT4002-MASTER, Rocialle Wales UK). The infant was held securely and safely in a specially designed tray (Olympic Circumstraint ™) in the supine position. Following all aseptic measures and cleaning (Chlorhexidine gluconate 0.5mg/ml) penile block was administered using 1% Lidocaine (Lidocaine 20mg/2ml 1% solution for injection ampoules, A A H Pharmaceuticals Ltd, UK), according to the weight of infant using a 30-gauge needle. The foreskin was held laterally with two pairs of artery forceps at 3 and 9 o'clock positions and the adhesions inside the foreskin were gently separated with the third pair of artery forceps. The dorsal slit of the prepuce was performed after a few seconds of crushing the foreskin by artery forceps at the 12 o'clock position, which helped to avoid bleeding from the edges. Any bleeding from the frenular area was secured using a disposable diathermy pen (Disposable Cautry pen 28mm Cat No: FS499B, Four Square Healthcare Ltd, UK). Size of Plastibell® device (1.1cm -1.7cm) was selected according to the size of the exposed glans and would snugly fit over two-third of glans. Size of Circumplast® ring (9.5mm-13mm) was also selected according to Glans size, which would loosely fit on glans and no preputial lining visible inside the ring, following its insertion inside the prepuce. The Circumplast or Plastibell device was then inserted over the glans inside the foreskin following an assessment of the correct size of the device (Fig. 1b). The ligature was placed firmly and securely at the desired level using a cotton thread provided with the device. The excess foreskin was cut distal to the edge of the ligature and checked again for any bleeding. The technique was non-randomly selected depending on the availability of devices and the parent’s choice. Post-operatively, written instructions (as well as an instructional/demonstrative video) were given to the parents regarding local care and maintenance of hygiene. Oral paracetamol suspension was provided and advised for pain relief according to the weight of the child. Safety advice was given to inform the clinic if the ring has not fallen off by the end of 14 days. An on-demand 24-hour telephone support line was provided along with telephone follow-up at 4 weeks. Child was reviewed in the clinic if there was any concern raised by parents.


      [image: ]
Fig. (1a)

      Circumplast® device.

      [image: ]
Fig. (1b)

      Plastibell® device.
    


    
      

      3. RESULTS


      The medical records of all infants reviewed who had circumcision in two community clinics over 1 year (Jan 2021 to Feb 2022). A total of 649 procedures were recorded using Circumplast® (n=302) and Plastibell® (n=347) devices, during this period. The indications for circumcisions were religious in all our patients. Out of these 86.1% infants had Muslim and 13.9% had Christian background. Complications of CC and PC are shown in Tables 1 and 2. The mean age was 38.64 ± SD 30.39 days (range: 5-205days) in PC (Table 3). A mean volume of local anaesthetic used was 1.42mls +/- 0.28mls (range 1-2mls). Frequency of different sizes of Plastibell® devices used were 1.1cm (3, 0.9%), 1.2cm (30, 8.6%), 1.3cm (94, 27.1%), 1.4cm (118, 34%), 1.5cm (85, 24.5%) and 1.7cm (17, 4.9%). In CC group, the mean age was 52.33 +/- 44.16 days (range 4-254 days). A mean volume of local anaesthetic used in CC group was 1.40 mls +/- 0.28 mls (range 1-2mls). Frequency of different sizes of Circumplast® devices used included 9.5mm (24, 7.9%), 11mm (3, 1%), 12mm (126, 41.7%) and 13mm (149, 49.3%). There was no major complication in our cohort and minor complications were noted. These complications were lower in CC (0.99%, n=3/302) versus PC (2.9% n=10/347). Delayed ring separation/impaction (Clavien-Dindo Grade-3a) happened in Plastibell® (2.3% n=8/347) which was separated by a bone cutter in the clinic. There was no ring impaction/migration occurred in CC group. One infant in CC had bleeding after 24 hours which was managed by removal of the ring, and revision of circumcision with excision of remaining foreskin beyond the level of ligature and reconstruction of the muco-cutaneous junction with stitches, using absorbable suture (Clavien-Dindo Grade-3a). Two infants required separation of coronal adhesions in CC group (Clavien-Dindo Grade-1). Two infants required revisions of circumcision in Plastibell (Clavien-Dindo Grade-3a). Face to face follow-up appointments were required in those children who required interventions (3 infants in CC and 10 infants in PC).


      Neonatal complications (circumcision performed within the age of 30 days) were fewer in CC as compared to PC. Only one neonate had minor coronal adhesions with CC (for which no intervention was required and separated on clinical examination) as compared to the 3 neonates who had complications with PC (one requiring revision of circumcision due to scar tissue, the other 2 needed removal of the impacted ring by division with the help of bone cutter).


      Similarly, complications in the infant group (circumcision performed at the age of one to 12 months) were fewer in CC as compared to PC. Of the 2 complications in CC, 1 infant had coronal adhesions for which no intervention was required, and adhesions were separated in the clinic along with parental education to prevent them in the future. One infant had bleeding after 24 hours which was managed by removal of the ring, and revision of circumcision as described before. Seven infants had complications in the PC group. One infant had delayed separation of the Plastibell ring which was easily removed in the clinic and required no additional intervention. One infant appeared to have incomplete excision of the foreskin which was managed by revision of circumcision by excision of excess skin and suturing under the penile block. Five infants had impacted rings which required removal following division with the help of a bone cutter. No infection-related complications were reported.


      
        Table 1 Complications following Circumplast circumcision (CC).


        
          
            
              	Patient

              	Age at Operation (days)

              	Follow-up (days)

              	Complications

              	Clavien-Dindo’s Grade

              	Intervention Required
            

          

          
            
              	1

              	25

              	114

              	Coronal adhesions

              	1

              	none
            


            
              	2

              	73

              	1

              	Bleeding

              	3a

              	ring removed and redo circumcision after stopping bleeding at the frenulum
            


            
              	3

              	35

              	100

              	Coronal adhesions

              	1

              	none
            

          
        


      


      
        Table 2 Complications following Plastibell circumcision (PC).


        
          
            
              	Case

              	Age at Operation (days)

              	Follow-up (days)

              	Complications

              	Clavien-Dindo’s grade

              	Intervention Required
            

          

          
            
              	1

              	35

              	14

              	Plastibell delayed separation

              	3a

              	Removed in the clinic
            


            
              	2

              	25

              	49

              	Scar tissues

              	3a

              	Excision of scar due to cosmetic reason
            


            
              	3

              	20

              	10

              	Plastibell Impaction

              	3a

              	Removed by bone cutter
            


            
              	4

              	97

              	16

              	Plastibell Impaction

              	3a

              	Removed by bone cutter
            


            
              	5

              	14

              	17

              	Plastibell Impaction

              	3a

              	Removed by bone cutter
            


            
              	6

              	122

              	12

              	Plastibell Impaction

              	3a

              	Removed by bone cutter
            


            
              	7

              	33

              	200

              	Incomplete circumcision

              	3a

              	Redo circumcision
            


            
              	8

              	37

              	16

              	Plastibell Impaction

              	3a

              	Removed by bone cutter
            


            
              	9

              	90

              	11

              	Plastibell Impaction

              	3a

              	Removed by bone cutter
            


            
              	10

              	106

              	11

              	Plastibell Impaction

              	3a

              	Removed in the clinic
            

          
        


      


      
        Table 3 Distribution of procedures among two age groups.


        
          
            
              	Type of Device

              	Neonate(< 30 days)

              	Infants(> 30 days)

              	Total Numbers of Patients
            

          

          
            
              	Circumplast Ring

              	131

              	171

              	302
            


            
              	Plastibell

              	184

              	163

              	347
            


            
              	Total number of procedures

              	315

              	334

              	649
            

          
        


      

    


    
      

      4. DISCUSSION


      There were no major complications in our series and the overall minor complication rate is around 2% in circumcision under 7 months of age in our cohort. Although minor complications were lower in CC (0.99% n=3/302) versus PC (2.9% n=9/347). The difference between the Plastibell® and Circumplast® devices possibly relates to the position of the tie on the ring, and the shape of the rings. The complication rate in infants with Plastibell® is variable and ranges from 2.4 – 24% in the literature [9-11].


      Bawazir et al. reviewed a cohort of 989 neonates and infants receiving Plastibell® circumcisions [6]. It included 633 neonates and 356 infants who have developed minor complications in 89 cases, 4.4% in neonates and 17% in infants (P < 0.001). The retained ring was the most common complication in 46 cases (4.6%), followed by excess skin in 21 cases (2%). In our cohort minor complications developed in 1.2% of neonates and 2.7% of infants.


      Plastibell impaction/migration is a common complication following this method of circumcision in most of the previous publications and ranges from 1% - 20% [6, 9, 10, 12-15]. Possible underlying causes may include a choice of incorrect size, excessive pulling of penile skin, penile oedema or a natural erection which can potentially push the glans penis through the Plastibell® ring. Within the experienced surgeon’s hands, the first two root causes are unlikely, however, we still had impaction of the conical side of Plastibell in our series, possibly due to penile oedema or natural erection. In a Plastibell circumcision, the penile shaft’s skin is drawn distally, and the ligature tie is applied at the distal end in a groove. The ring is conical with a narrowed distal end and the glans is impacted at the narrowed end of the Plastibell®. This design can also lead to the tip of the glans extruding through the ring and becoming oedematous. This required the Plastibell to be cut and the ring removed as it caused hindrance to the natural separation process. This complication can be associated with a significant grove to the shaft, glans incarceration and sometimes urethral obstruction. In contrast, the Circumplast® involves placement of the tie proximally in a groove with the string being applied at the resting position of the skin. The glans is not pulled through to the end of the ring. As the Circumplast® ring is cylindrical, if the glans swells and moves to the end of the ring, there is no restriction in the ring, and the glans cannot be caught beyond the ring (Fig. 1). The shape of the Circumplast® enables easy access to the glans to see the urethral opening and frenulum site. None of the patients had ring impaction with CC. Although the mean age within the CC group is 8 days older than compared to PC, the incidence of ring migration was more prevalent in PC. In most of the series, impaction is higher in older infants [9]. The Plastibell® impaction rate for over one year of age was reported to be more than seven times as compared to infants. Neonates appear to have the lowest rate of impaction for Plastibell® as compared to infants.


      Other common complications are bleeding, infection, preputial adhesions, buried/trapped penis, and revision circumcision. In our cohort, there are a small number of adhesions and revisions. A recent systematic review of complications arising from male circumcision [16] showed that modern providers who practice in sterile and clean settings by trained and experienced doctors have better outcomes with fewer complications in circumcision. Parents should be counselled regarding all circumcision related complications and informed consent should be obtained. Another recent systemic review has interestingly pointed to a 2-fold increase in complications among therapeutic circumcisions as compared to nontherapeutic (7.47% and 3.34%, respectively). From this analysis, it appears that adhesions, meatal stenosis and infections were the most frequent complications among therapeutic circumcisions. Bleeding and device removals occurred more frequently in nontherapeutic circumcisions [17]. Our data lacks long term follow-up and complications can develop during long term follow-up, however, current study has concentrated on short term complications.

    


    
      

      CONCLUSION


      Infant male circumcision by the Circumplast® device appear to have a lower risk of early postoperative minor complications, especially migration/impaction of the ring, when compared to the standard Plastibell device in our practice at the community clinics. In the future, an RCT will be required to demonstrate the superiority of either device. Long term follow-up will be desirable to report any complications developing later in life.

    

  


  
    
      LIST OF ABBREVIATIONS


      
        
          	

          	
        


        
          	CC

          	= Circumplast Circumcision
        


        
          	PC

          	= Plastibell Circumcision
        


        
          	IMC

          	= Infantile Male Circumcision
        

      

    


    
      LIMITATIONS OF STUDY


      Retrospective study & lack of long-term data.

    


    
      ETHICS APPROVAL AND CONSENT TO PARTICIPATE


      No ethical approval/review requested as this review reflected the retrospective results of audit for current practice.
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      No animals were used in this research. All procedures performed in studies involving human participants were in accordance with the ethical standards of institutional and/or research committee and with the 1975 Declaration of Helsinki, as revised in 2013.
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