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Abstract:  
Background: Penile hair coil strangulation is a rare condition that might culminate in penile 
gangrene and amputation. 
Aim of work: To report clinical presentation, management, complications and outcomes of hair 
coil strangulation of the penis in the pediatric age. 
Material and Methods: We reviewed the data of 31 patients who presented with penile hair 
coil strangulation between January 2010 and December 2020 to the Urology Department at 
Cairo University Specialized Pediatric Hospital. Injury was graded as proposed by Bashir and 
El Barbary. Data regarding presentation, surgical intervention, complications and the outcomes 
were recorded. 
Results: Mean age at presentation was 4.43 ±2.5 years. Thirty (97%) patients presented in the 
strangulation phase. Onset of symptoms was estimated to be 1-4 weeks earlier. All boys were 
circumcised. None had any neurological disease. Hair coil removal and medical management 
(antiseptic, antibiotics, anti-inflammatory) was done for all patients on the day of presentation. 
Examination under anesthesia and hair removal was done for 7 (22.5%) boys. Urinary diversion 
was not done on day of presentation. Mean follow up period was 22.5±8.65months (6 - 36). Five 
(16%) boys had superficial skin injury grade (0) and were managed conservatively, 19 (61%) had 
partial transection of the urethra grade (1), 6 (19%) had complete transection of the urethra 
grade (2) and 1 (3%) had transection of the spongiosum and the cavernosum with amputated 
glans grade (3). Surgical intervention was delayed for 3 months after hair coil removal. Twenty 
six boys (84%) needed surgical intervention. Mean duration until catheter removal was 7.65±3.05 
days (5-14). Twenty four boys (92%) had satisfactory cosmetic outcome (normal looking glans, no 
constriction ring), 2 (8%) had persistent constriction ring which was surgically corrected later 
and 4 (15.38%) had small urethrocutaneous fistula which was repaired after 6 months. None of 
our boys developed anastomotic strictures. Success rate was 77% after primary surgery. 
Conclusion: Penile hair coil strangulation is a rare condition that can be easily misdiagnosed 
as balanitis, proper diagnosis requires high index of suspicion. Delayed single stage surgical 
intervention gives chance for inflammation to subside with satisfactory functional and cosmetic 
outcome. 

Level of Evidence of Study: III (1). 
Keywords: Hair coil, strangulation of the penis, constriction ring, urethrocutaneous fistula, 
Cairo University. 
 

Introduction 
Strangulation of the penis is a type of tourniquet syndrome that can be caused by various objects 
as hair strands, rubber bands, rings, threads or bottles (2). It can also affect different parts of 
the body as fingers, toes, uvula and even the clitoris (3, 4). In hair coil strangulation, the penis 
is entrapped by human hair coil usually around the coronal sulcus causing ischemia at the site 
of strangulation and the distal part of the penis resulting in various degrees of injury starting 
by superficial skin injury (grade 0) up to gangrene and amputation of the glans (grade 3), 
however most cases commonly present by urethrocutaneous fistula (grade 1) or complete 
transection of the corpus spongiosum (grade 2) (5). In most cases penile strangulation 
accidentally occurs, however it has been reported that some parents intentionally coil any 
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material around the penis to prevent nocturnal enuresis (6). The degree of injury is directly 
proportional to the duration of ischemia which is the time interval between the onset of 
strangulation till the hair strand is removed. Presentation during the acute strangulation phase 
can be easily mistaken for other causes and misdiagnosed as balanitis and thus delaying the 
removal of the constricting hair and causing ischemia to the penis at the coronal sulcus. We 
aimed to report our experience with this uncommon condition regarding the clinical 
presentation, management, complications, and outcomes of hair coil strangulation of the penis 
in the pediatric age. 

Subjects and Methods  
We reviewed the data of 31 patients with penile hair coil strangulation presented to the 

outpatient clinic (OPC), Urology Department, Cairo University Specialized Pediatric Hospital, 
Abou El Reesh, between January 2010 and December 2020. The study conformed with the 
requirements of Revised Helsinki Declaration of Bioethics (2013)(7). Confidentiality and privacy 
of participants were ensured.  

Methods 
The data of 31 patients with penile hair coil strangulation was recorded. The collected data 

included the presentation, grade of injury, surgical intervention, complications and the 
outcomes. Most of our children presented in the strangulation phase. They all underwent 
removal of the tourniquet which was always a tuft of hair, probably mother’s hair. Children who 
were not cooperative  were examined in operation room under light general anesthesia (GA), and 
the tourniquet was removed. Parents were instructed to disinfect the penis. Analgesic, antibiotic 
and anti-inflammatory were prescribed. Children were examined 1 week later and were graded 
according to the grading system proposed by Bashir and El Barbary (5) as follows: grade 0: 
superficial skin injury with no deep structure affection; grade 1: ventral injury and partial 
transection of corpus spongiosum with urethrocutaneous fistula; grade 2: complete transection 
of the urethra and corpus spongiosum and grade 3: gangrenous glans with or without auto 
amputation.  

Patients with superficial skin injury were managed conservatively with local care, antibiotics 
and anti-inflammatory drugs. Those who required surgical repair (grade 1, 2 and 3), surgery was 
delayed for at least three months after hair removal. We followed the general principles of repair 
for these cases as follows (8): Patients with urethrocutaneous fistula (partial transection), proper 
dissection of the fistula, trimming of the edges and transverse closure was done using continuous 
6/0 Vicryl sutures (Ethicon Inc, Somerville, NJ). A second layer from nearby dartos was used to 
cover the suture line and decrease fistula rate. Urethral catheter was kept for 5-7 days.  

Patients with complete transection of the urethra, proper dissection of the proximal and the 
distal ends of the urethra and the corpus spongiosum and a direct end to end anastomosis, after 
spatulation of both ends, was carried out with 3-4 interrupted 6/0 Vicryl sutures taking both the 
urethra and spongiosum. A second layer from nearby dartos was used to properly cover the 
anastomosis. Overlying skin was freshened and closed using 6/0 Vicryl sutures. Urethral 
catheter was kept for 10-14 days. Care had to be taken to completely release the constriction ring 
by good dorsal dissection and release all the fibrous tissue and reunite the glans to the corpus 
cavernosum with interrupted 5/0 Vicryl sutures. Only one boy with grade 3 injury gave history 
of penile strangulation 3 months earlier. On examination, the patient had buried penis and 
meatal stenosis. We primarily degloved the shaft of the penis and ventrally spatulated the 
urethral opening to create a new meatal opening. Full thickness skin graft was taken to cover 
the penile shaft and fashion a glans. Follow up of the patients was done in outpatient clinic every 
week for the first month, every 3 months for the first year and then when necessary thereafter. 
Parents were instructed to care about the wound, follow the urine stream and from where it 
comes. A video for the child while voiding was requested with each visit. Careful examination 
was done each visit. Successful repair was defined as restoring good urine flow from the external 
urethral meatus only and satisfactory cosmetic appearance approved by the treating doctor as 
well as the parents (a normal looking glans with no constriction rings).   

Statistical Analysis  
Data were statistically described in terms of mean ± standard deviation, median (range) and 

number (percent) when appropriate. Statistical calculations were done using computer program 
IBM SPSS (Statistical Package for the Social Science, IBM Corp, Armonk, NY, USA) release  22 
for Microsoft Windows. 
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Results 
Total number of cases was 31. Mean age was 4.43 (±2.5) years, time interval between the 

onset of symptoms and presentation was roughly estimated to be 1-4 weeks as the exact onset 
was usually unnoticed by the parents. Mean follow up period was 22.5±8.65 months (6 - 36 
months). Most cases presented in hot summer months. Thirty (96.7%) boys presented in the 
strangulation phase with varying degrees of pain, swelling and inflammation of the glans 
starting at the coronal sulcus. Twenty five (81%) boys with grade 1 and 2 injuries had purulent 
discharge, constriction ring and the caretaker noticed urine coming from normal meatus as well 
as from the site of inflammation. (Table 1).  

 

Table 1. Clinical Presentation of the studied boys with hair coil strangulation of penis. 

 Number 
(total=31) 

% 

Previously Circumcised  31 100 
Pain, swelling, balanitis like symptoms 30 97 
Constriction ring 
Urinary fistula 25 81 
Glans amputation, buried penis 1 3 
Associated neurological disease 0 0 

 
All boys were previously circumcised and had a normal looking external urethral meatus. 

None of our boys had any neurological disease. Hair coil was removed on the day of presentation 
in outpatient clinic for 23 boys (74%) while 7 boys (22.5%) were too anxious and the tuft of hair 
was deeply buried and had to receive light general anesthesia in operating room to remove the 
hair coil on same day too. We did not place any diverting urinary catheters at the time of 
presentation. All boys were discharged home after hair coil removal. One boy presented with 
buried penis and amputated glans with history of penile strangulation 3 months before 
presentation.  

Five boys (16%) had superficial skin injury and were managed conservatively, none of those 
boys had any complication. Nineteen (61%) boys had partial transection of the urethra, 6 (19%) 
boys had complete transection of the urethra and 1 (3%)  had transection of the spongiosum and 
the cavernosum with amputated glans. (Table 2). Twenty six (84%) boys needed surgical 
intervention which was delayed for 3 months from time of presentation. One stage repair was 
done for all patients. All patients were repaired as described earlier over a Nelaton catheter 
which was kept for a mean period of 5.95±0.85 days in grade 1 and 12±1.4 days in grade 2 
injuries. Mean duration until catheter removal for all patients was 7.65±3.05 days. Patients were 
followed up to assess both functional and cosmetic outcome. 
 

Table 2. Grading of injury, duration until catheter removal. 

 
 
Out of the 26 boys who were operated upon, 24 (92%) had satisfactory cosmetic outcome while 

2 (7.7%) had persistent constriction ring dorsally which was operatively managed after 6 months 
with good dorsal dissection to release fibrosis between the skin and underlying corpus. The 
patient with grade 3 injury and amputated glans on follow up had a good penile stump length 
with wide urethral opening which was very satisfactory for the parents.  Four patients (15.38%) 
had urethrocutaneous fistula, 2 (10.5%) from the partial transection and 2 (28.5%) from the 
complete transection. Fistulae were small and were repaired 6 months postoperatively with 100 
% cure. None of our patients developed anastomotic strictures. Success rate was 77% after 
primary surgical intervention. (Table 3). 

 Grade 0, 
superficial 

skin 
injury 

Grade 1, 
partial urethral 

transection 
with fistula 

Grade 2, 
complete 
urethral 

transection 

Grade 3, 
complete 

transection with 
amputated glans 

Total 

Number (%) 5 (16.1%) 19 (61.2%) 6 (19.3%) 1 (3.2%) 31 
Duration until catheter removal in days 
Mean  0 5.95± 0.85 12 ± 1.4 14 7.65±3.05 
Median 0 6 12 N/A 6.5 
Range 0 5-7 10-14 N/A 5-14 
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Table 3. Complications after surgical intervention. 

           
 
 
 

   
a b c 

Figure 1. Child with partial transection of the urethra; (a) fistula and constriction ring, (b) surgery 
for partial transection of the urethra, note the healthy nearby Dartos for coverage 

 (c)final appearance after correction 
 
 
 
 

 
 

a b 
Figure 2. Child with amputated glans and buried penis; (a) at presentation, (b) after 

surgical correction 
 

 

 Grade 1, 
Partial urethral 
transection with 

fistula 

Grade 2,  
Complete 
urethral 

transection 

Grade 3, 
Complete 

transection with 
amputated glans 

Total 

 Number  % Number  % Number  % Number % 
 19 (61.2%) 6 (19.3%) 1 (3.2%) 26 (100%) 
Successful surgery  15 4 1 22 (77%) 
Complications 
Fistula 2 (10.5%) 2 (28.5%) 0 4 (15.3%) 
Persistent Constriction Ring 2(10.5%) 0 0 2 (7.7%) 
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Discussion 

Hair coil strangulation of the penis or penile tourniquet syndrome is a condition, though 
scarcely addressed in literature is extremely dangerous and could end up in gangrene and 
amputation of the glans penis. It is almost always reported in circumcised young boys (9). Most 
publications report either a single case report or very few cases over many years. Imran et al 
reported only one case in an uncircumcised boy caused by a thread tied at the base of penis (10). 
Jennifer and Jean reported 1 case of penile strangulation in a 30 year old man with coronal 
urethrocutaneous fistula due to a neglected  condom ring on the coronal sulcus (11). Bouassida 
and coworkers reported a single case of penile hair coil strangulation in a 9 year old circumcised 
boy (12) while Qamar from Pakistan reported 15 cases in 27 years caused by hair and thread 
(13) . We are not aware of the exact number of children who presented to our outpatient clinic in 
the decade 2010-2020, but the rough estimate is more than 11,000 children. The frequency of 
hair coil strangulation is very rare almost 0.002%. Mother’s hair falls and coils around the penis 
usually at the coronal sulcus and is usually unnoticed. The hair starts to dry and strangulates 
around the glans penis causing initial edema and inflammation followed by gradual ischemia 
and injury (14, 15). 

Pain, swelling and inflammation are the usual presenting symptoms which are easily 
mistaken for infection, trauma or insect bites for which antibiotics and antiseptics are usually 
prescribed but the inflammation worsens. If the condition is unnoticed or misdiagnosed, ischemia 
to the underlying tissues occurs resulting in various degrees of urethral injury and urinary 
fistula that could end up in glans ischemia, gangrene and amputation. The presence of balanitis 
like symptoms together with the pathognomonic constriction ring and coronal urinary fistula in 
a previously circumcised boy are usually diagnostic.  

Management of such cases starts by the high index of suspicion of the surgeon and the 
awareness of the parents or the caretaker to seek medical care as early as they notice 
unexplained penile swelling and edema. Early diagnosis and removal of the strangulating object 
is the only way to stop the cascade of complications. The surgeon must carefully examine the 
coronal sulcus for any strangulating object in any circumcised boy with balanitis. Other factors 
can affect the severity of injury as the time from onset to diagnosis, the degree of strangulation 
by the hair coil and the inflammatory reaction to the hair strand (8). We noticed that most of our 
patients presented in hot summer months where young boys from rural areas take off all their 
clothes and thus increasing the risk of hair coiling around the penis. This is just an assumption. 

In our series, most of our patients presented in the strangulation phase. Presentation 
started with pain, swelling and inflammation of the glans that was not resolving with treatment. 
That might explain why 24 (77.5%) of our patients presented with milder grades of injury (grade 
0, 1). We always carefully examine any circumcised boy presenting with penile swelling and 
inflammation especially if parents report urine coming from an abnormal opening as well as from 
the normal meatus.  We managed to find and remove the strangulating hair in the outpatient 
clinic for 74% of our patients and under anesthesia for the rest of our patients. We preferred to 
delay the surgical repair for three months after hair removal to give chance for tissues to recover 
from the ischemic damage caused by strangulation and to allow enough time for the infection to 
subside, however there is no consensus in literature about the timing of repair. We performed a 
single stage repair for both partial and complete urethral transection.  

In 2010, Badawy and colleagues published their series on 25 cases with hair coil 
strangulation. Unlike us, they stated that their patients presented neither in the stage of edema 
nor in the stage of penile amputation. 18/25 (72%) of their patients presented with complete 
urethral transection. They performed early one stage repair and reported complications in four 
patients (16%) in the form of annular anastomotic narrowing in two cases that was managed 
endoscopically and fistula in the other two cases that was surgically repaired after 1 year (8).  

Other surgeons prefer delayed repair, Bashir and El Barbary recommended delayed repair 
after six months (5). Abouzeid and Soliman performed staged repair for 16 boys with penile hair 
coil strangulation six months after hair removal and reported successful surgery for all patients 
(16).  To our knowledge, our study is one of the largest series reporting such a rare case till 
present with 31 cases. We had a reoperation rate of 23% (6/26), we noticed higher fistula rate 
with complete transection of the urethra when compared to partial transection 28.5% and 10.5 
%, yet the number of the studied groups is too small. The 2 cases with persistent constriction 
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ring were our first 2 cases, we were afraid to dissect more aggressively dorsally as this might 
affect the vascularity of the glans. This was avoided in later cases as we managed to dissect 
between the overlying skin and the underlying cavernosum to release the constriction without 
affecting the glans. 
 
Conclusion 

Although rare, hair coil strangulation can cause severe complications if neglected or passed 
unnoticed. The main point for proper management is the high index of suspicion of the examining 
physician beside the awareness of the caretaker. Our work supports delayed single stage repair 
3 months after hair removal to give chance for tissues to recover from the ischemic damage and 
to allow enough time for the infection to subside. Surgical correction done by experienced 
surgeons has good functional and cosmetic outcome. 
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