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Male circumcision is a religious and traditional ritual among
billions today,making it one of themost commonprocedures
performed worldwide. It has been estimated that 30% of
males are circumcised. Awide range of surgical techniques is
used for male circumcision, depending on the predominant
surgical practice in the area and the specialty of performing
surgeon or physician.1,2 Complications of male circumcision
are minimal regarding incidence and severity; however,
major complications can happen.3

Total or partial penile loss is a rare but devastating compli-
cation can happen due to circumcision. The main perpetrator
in this complication is the use of monopolar electrocautery
during circumcision. Some authors even forbid any use of

electrocautery with clamp circumcision.4 Penile gangrene can
be sever depending on the intensity of electric current carried
by the small diameter of the penis, the generated heat causes
gangrene of the penis ending into partial or total penile loss.5

Themain goals of penile reconstruction include formation of
a sizable neophallus and allowing normal urination. Recon-
structive options are multiple; regional, distant flaps or free
tissue transfers were described in literature. This wide range of
reconstructive techniques is an indication that neither is
perfect.6

Pediatric penile reconstruction is much more controver-
sial than in adults regarding indications and reconstructive
techniques. It has been rarely performed until today. Gilbert
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Abstract Background Postcircumcision penile gangrene is a devastating complication that
may lead to total or subtotal penile loss requiring penile reconstruction. Pediatric
penile reconstruction poses diverse challenges for most plastic surgeon.
Patients and Methods Retrospective cohort study of 12 children ranged from 6 to
36 months old suffered from total or partial penile loss secondary to electrocautery
burn during circumcisions. Reconstruction was done by island groin flap for phallus in
first stage and urethral reconstruction by tubularized scrotal flap 6 months later. The
outcome was evaluated by assessment of flap survival, the esthetic appearance,
urethral competence and rate of complication.
Results Follow-up was ranged from 6 to 24 months. A new phallus of satisfactory
dimensions was achieved in all cases. Complications included partial necrosis of the
flap in two cases, fistulas in two cases, and stenosis of the urethral anastomosis in one
case. These complications were successfully resolved by corrective surgery. Good
satisfactory result regarded as shape and urination stream.
Conclusion Penile reconstruction can be performed in children with good results and
low complication rate. The use of island groin flap for phallus reconstruction followed
by urethral reconstruction by tubularized scrotal flap 6 months later was found
effective, time saving, and with minor complication.
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et al7 reported total phallic reconstruction in seven male
children using one stage a free tissue transfer.

In our practice, we meet a considerable number of
pediatric patients with partial or total penile loss due to
postcircumcision gangrene. We chose to perform early
penile reconstruction as primary coverage, taking in con-
sideration the needed penile size after puberty, as well as
providing the neopenis with enough bulk, to contain a
neourethra that would permit voiding while standing. In
this article, we reviewed our experience in pediatric penile
reconstruction after gangrene related to circumcision
complication.

Patients and Methods

Retrospective cohort study of 12 children, age ranged from 6
to 36 months, suffered from total or partial penile loss as a
result of circumcisionwithmonopolar diathermy, in the time
between 2017 and 2019. (►Fig. 1). The phallic reconstruc-
tion was done in two stages: in the first stage, an extended
island groin flap was used to cover the penile defect, and
6 months later, a urethral reconstruction was done by
tubularized scrotal flap.

The following parameters were used to assess the postop-
erative outcome of phallus reconstruction: the flap survival,
appearance of the penis and its ability to retain its shape, rate
of complication of flap, and donor site morbidity. In addition,
assessment of the urethral reconstruction was done by the
ability of the patient to urinate while standing and rate of
complications like fistula or stricture or complete failure.

Operative Procedures

All surgeries were done under general anesthesia with
caudal block. Flap marking was done with the patient in
the supine position starting with marking of femoral artery,
inguinal ligament, pubic tubercle, and anterosuperior iliac
spine. This is followed by locating and mapping of the
superficial iliac circumflex artery with its superficial and
deep branches using Doppler flow meter.

Surgery started with complete debridement of the ampu-
tation wound. This is followed by releasing of urinary open-
ing with spongy body and the remaining two cavernous
bodies till root of the penis

Theflap iselevated fromits lateralpart proceedingmedially
in the subfascial plane. The deep branch of the superficial
circumflex iliac artery is included in the flap by raising the
Sartorius fasciawith theflapmedially. At this point, dissection
continues slowly to avoid injury of the deep branch of the
superficial circumflex iliac artery. Deepithelialization of 4 to
5 cmof thebase of theflap is done to elongate theflap pedicle.
This enables flap transposition into the region of the lower
margin of pubic symphysis without tension.

A two-finger width subcutaneous tunnel is made at the
lower margin of pubic symphysis. The pedicle can be then
rotated approximately 180degreeswithoutcompromising the
blood supply of the flap followed by passing it through the
subcutaneous tunnel. Theflap is then sutured to itself tomake
a cylindrical shape with suture line anterior followed by
suturing it to the remaining penile skin and to the stump of
the cavernousbodies. In somecases, theflapwasfirstwrapped

Fig. 1 Cases of postelectrocautery circumcision penile gangrene.
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around the remaining part of cavernous tissue and then tubed.
The donor site skin defect can be easily closed by undermining
and directly approximating the edges of the defect.

Postoperatively, the patient is kept in a semisupine posi-
tion with the involved lower limb flexed at the hip and knee
while keeping the reconstructed penis slightly elevated.
Kinking of the pedicle is avoided by turning the flap contra-
lateral to the donor area (►Fig. 2).

The urethral reconstruction was done 6 months later, by
tubularized scrotal flap. The surgery was performed in the
lithotomy position with the patient under general anesthe-
sia with caudal or spinal block. The flap is designed as a
perineoscrotal based 2-cm-wide rectangles, centered over
the midraphe of the stretched scrotal skin. The skin strip
was tubularized on a 10-Fr catheter with 5/0 interrupted
polyglycolic acid sutures with care taken to avoid eversion

of the skin. This was followed by another layer of continuous
polyglycolic acid sutures above the sutured edges; the
tubularized flap was then interposed by rotating it on its
perineal scrotal base. Proximal anastomoses with the
remaining healthy urethra were performed with 5/0
absorbable interrupted sutures and the distal end sutured
to the tip of the flap. Removal of catheter after one week
(►Figs. 3, 4).

Results

Follow-up period ranged from 6 to 24 months (average, 17
months). All flaps survived completely apart from partial
necrosis in two cases. A neophallus with satisfactory dimen-
sions was achieved and it retained the size and shape during
the follow-up period in all 12 patients. The penis is

Fig. 2 First stage penile reconstruction. (A) A 3-year–old male child suffered from postelectro cautery penile gangrene with subtotal penile loss.
(B) Marking of the island extended groin flap. (C) Elevation of groin flap and tunneled to reach penis. (D) Early postoperative result after penile
reconstruction (E) late 6 months of postoperative result before second stage.
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esthetically acceptable by the parents. Urethral competence
and normal urination stream while standing was achieved.

Early complications included partial flap necrosis in two
children and partial dehiscence of the donor site in three
cases. Late complications included urethral stenosis at the
anastomosis point in one case and urethrocutaneous fistulas
in two cases. These complications were treated successfully
by corrective surgery. Good satisfactory result regarded as
shape and urination stream.

Discussion

Circumcision is an ancient surgical procedure being reported in
ancient Egyptian texts. Circumcisions are done mainly for
religious and traditional practice. It is a safe procedure with a

low complication rate. Most complications are simple and may
not even require specific treatment; however, postcircumcision
penile gangrene is a devastating complication that may lead to
total or subtotal penile loss, requiring penile reconstruction.8

Although there are many studies on penile reconstruction
in adult, few reports are available for penile reconstruction in
the early age group. In their report of 10-year experience of
microsurgical penile reconstruction, Gilbert et al7 reported
seven pediatric cases; however the earliest age he didwas a 5-
year-old child. In our Series, we started the reconstruction
earlier before the age of 3 years because in our country,
circumcision is done at early age in the first or the second
year of life.

Choosing the optimum techniques for penile reconstruc-
tion is difficult, especially in children. Although there are

Fig. 3 Second-stage penile reconstruction. (A) Marking of scrotal flap centered over the mid raphe of the stretched scrotal skin. (B) Creation of
the urethra around a nylton catheter. (C) After complete tabularization of the new urethra. (D) Early postoperative result after urethral
reconstruction. (E) Late result while the patient urinates on standing position.

Journal of Reconstructive Microsurgery Open Vol. 5 No. 2/2020

Pediatric Penile Reconstruction after Gangrene Zayid et al.e98



important considerations regarding the quality of the neo-
phallus, the donor site morbidity is an important factor to be
given extra attention in pediatric reconstruction.

Reconstruction of a penis whichwould retain its long-term
shape is an important consideration in pediatric reconstruc-
tion. For this reason, we have used an extended pedicle island
groin flap for penile reconstruction in children. In the 1970s
and early 1980s the groin flap was used for multistage
phalloplasty. Sun and Huang9 introduced one-stage phallo-
plasty using a lateral groin skin flapwith composite iliac crest.
Since then, the use of the pedicled groin flap in single-stage
phalloplastywas reported bymany authors, but the technique
was only used in adults.10,11

We changed some concepts in using groin flap in phallic
restoration. This Include extending the flap, lengthening the
pedicle, anddeepithelializationof the proximal part of theflap
to be tunneled under the bridge of skin between the pedicle
and thepenis. Theextendedpedicle islandgroinflaptechnique
is an alternative to themost commonlyusedprocedures today,

like free tissue transfer.12,13The extendedgroinflapcarries the
advantages of simple harvesting technique, short operative
time, and low complication rate which make it the favorable
option for pediatric reconstruction.14 Moreover, this flap has
abundant tissue, reliable blood supply, and lymphatic drain-
age, as well as minimal donor site morbidity.15,16

Creation of the neourethra using a separate flap is the
second component of successful penile reconstruction.7,11,17

Weused tubularized scrotalflap for urethral reconstruction in
a separate stage which is more advantageous than using the
full-thickness skin graft.18 The rate of fistula in our study is
16.6% (2of12patients). This is considered lowwhencompared
with rates in theliterature.Biemer reportedurethralfistulae in
9 of 14 patients after urethral reconstruction in spite of using
vascularized tissue.18

A perineum-based pedicled flap was found to be a good
option for urethroplasty due to multiple factors. First, the
scrotal skin well tolerates contact with urine owing to the
abundance of sebaceous glands; second, the flap has

Fig. 4 (A) A 3-year-old male child suffered post electro cautery penile gangrene. (B) Marking of the island extended groin flap. (C) Elevation of
groin flap and tunneled to reach penis. (D) Late 6months of postoperative result before second stage. (E) Early postoperative result after urethral
reconstruction.
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abundant double vascularity without liability to torsion or
stretching; and third, anatomical contiguity, and tissue
availability of the flap.18–21

Pediatric penile reconstruction should be fourth dimen-
sional; taking futureneeds in consideration. Presenceofpenile
sensation is crucial in adults, so it shouldbekept inmindwhile
planning penile reconstruction in a child. In our study, sensa-
tion was preserved only in the proximal portion of approxi-
mately 2 cm. Lack of sensation in distal parts is a notable
problem following puberty. This problem could be overcome
using sensate flaps carrying neurovascular pedicles.22

Penile reconstruction is performed in the children mainly
for psychological reasons. The reconstructed phallus can put
the patient in a sexual dilemma as the neophallus does not
look exactly like the usual penis of his peers, in addition to
the possible absence of erogenous sensibility and competent
urethra. However, this dilemma is preferable to him than the
psychological trauma of being without penis.23,24

The consideration of fourth dimension, namely, time and
growth rates, raises the question about the growth of recon-
structed phallus into adulthood. This is challenging as the
growth rates differ between somatic and genital tissues in
childhood. Somatic tissues grow on a linear scale, but genital
tissues grow exponentially after hormonal stimulation
begins with the onset of puberty. The surgeon should design
a flap size that will grow into a suitable-sized phallus at
puberty. Somatic growth and genital growth curves can be
computed in percentile form, so that the relative flap size
required at any age, expressed as a percentage of complete
adult growth, can be established.25

Whenever penile reconstruction is indicated in children, it
shouldbeperformed.Althoughnotallourgoalswereachieved,
we believe that it is important to complete as much of the
reconstruction as possible. However, the reconstructed penis
is functional as the patient has an effective urination, and the
result was pleasant for the patient’s parents.26

Conclusion

The extended pedicle island groin flap technique is an alter-
native to the most commonly used procedure today, that is,
free tissue transfer. Due to simplicity of execution, time saving,
and minor complications, it is especially useful in children.
Urethral reconstruction with tubularized scrotal flap can be
used in many ways. Because it reaches any segment of the
urethra without tension, twisting, or stretching. Owing to its
excellent vascularization, the risk of complications isminimal.
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