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INTROduCTION 
New techniques and modifications are still being 

reported for hypospadias repair.1,2 While fewer compli-
cation rates have been reported for hypospadias repair, 
new developments related to hypospadias complicati-
ons have been rarely seen. The most frequent hypos-
padias complications are urethro-cutaneous fistula, 
chordee recurrence and meatal stenosis.3-30 Patients 
with severe hypospadias complications are described 

as having persistent chordee or fistula despite multiple 
operations, serious scars particularly on and around the 
urethra, urethral fistulae larger than the urethral meatus 
or those with penile skin defects, as well as the urethra. 
In patients with such severe hypospadias complicati-
ons, the aim should be to reconstruct the urethra and 
correct the chordee, if present, to decrease the risk of 
recurrence. Furthermore, if a penile skin defect accom-
panies the deformity, the defect should be covered by 
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ABSTRACT 
Giriş: Ciddi hipospadias komplikasyonları çok sayıda 

operasyon geçirmesine rağmen hâlâ geniş üretral fistül-
leri, kordinüksü, penisten üretra rekonstrüksiyonunu 
sınırlandıracak ciddi skarlarıyada penis cildinde defekti bu-
lunan hastalar olarak tanımlanabilir.Bu yazıda ciddi hipospa-
diaskomplikasyonu bulunan 6 hastaya uygulanan yeni flep 
teknikleri anlatılmaktadır.

Yöntem: Ortalama yaşları 15,5 olan hipospadias cerrahisi 
komplikasyonu bulunan 6 hasta daha önce ortalama 4,5 defa 
hipospadiasla ilgili operasyon geçirmişlerdi. Hastaların 4’üne 
Kutlay tekniği ile onarım yapılırken, bir hastaya random-
paternli ada şeklinde penil skin flebiile ve diğer hastaya ise 
deri greftiile prefabrike edilmiş groinflebi  ile onarım yapıldı. 

Sonuçlar: Hastaların birinde ameliyat sonrası 1. ayda 
meatal darlık tespit edildi. Devamlı ve aralıklı üretralkateter-
izasyonlameatal darlığın tedavisi yapıldı. Bir başka hastada ise 
ameliyat sonrası gelişen yumuşak doku enfeksiyonu nedeni-
yle yara kenarlarından pürülan akıntı gelmeye başlandı. Bu 
hastada ameliyat sonrası 6. ay da subkoronal bölgede 0,3cm 
liküretrokütanöz fistül gözlendi. Diğer hastalarda kordinüksü, 
fistül, üretral darlık yada başka bir komplikasyon gözlenmedi.

Çıkarımlar: Ciddi hipospadias komplikasyonu bulunan 
hastalarda deformitenin her bir komponentini düzeltebilecek, 
olguya özgü ve güvenilir tedavi seçenekleri kullanılmalıdır. 
Deformitenin şiddeti arttıkça tedavide daha komplike ve çok 
seanslı teknikler tercih edilebilir. 

Anahtar sözcükler: Ciddi hipospadias komplikasyonları, 
hipospadias, Kutlay tekniği, kordi.

ÖZET 
Background: Severe hypospadias complications are defi-

ned as large urethral fistulae, chordee recurrence, and severe 
scar or skin defect limiting urethral reconstruction from the 
penis skin, and complications persisting in spite of multiple 
operations. In this study, new flap techniques applied on six 
patients with severe hypospadias complications have been 
introduced. 

Methods: The 6 patients with hypospadias surgery 
complicationsand a mean age of 15.5 years, had undergone 
hypospadias repair operations an average of 4.5 times. Four 
cases had undergone repair using the Kutlay technique, one 
was repaired by island-formed penile skin flap, and the rema-
ining case was repaired using a groin flap prefabricated by 
skin graft. 

Results: In one of the patients, meatal stenosis was found 
in the first postoperative month. It was treated by continuous 
and intermittent urethral catheterization. In another patient, 
purulent drainage was observed secondary to postoperative 
soft tissue infection. A 0.2 cm urethra-cutaneous fistula was 
observed on the subcoronal region in the postoperative sixth 
month in this patient. Other patients had no chordee recur-
rence, fistula, urethral stenosis or other complications.

Conclusions: In patients with severe hypospadias compli-
cations, case-specific and reliable treatment options that may 
repair each component of the deformity should be used. As 
the severity of the deformity increases, more complicated and 
multiple-session techniques may be preferred for treatment. 

Keywords: Severe hypospadias complications, hypospa-
dias, Kutlay’s technique, chordee
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healthy skin tissue. To date, various surgical maneuvers 
have been defined for chordee or urethral repair in the 
management of hypospadias complications and many 
tissues have been used as the graft or flap.3-30 To cor-
rect the deformities specific to each case, different new 
and safe treatment options that overcome the deficien-
cies are still needed. This study presents three different 
techniques applied on six patients presenting to our 
clinic with severe hypospadias complications. The Kut-
lay technique, which was first defined by Kutlay et al. in 
2010 for hypospadias repair, was used in four patients, 
and it depends on the principle of using two meatal-
based horizontal flaps in order to form the neourethra.1 

The flaps applied on the other patients presented here 
were randomly patterned island-form penile skin flaps 
and groin flaps prefabricated using skin grafts. 

pATIENTS ANd METHOdS
Six patients with an age range of between 3 and 19 

years (mean 15.5) who presented to our clinic between 
2005 and 2011 with severe hypospadias complications 
underwent revisions utilizing new flap techniques. The-
se patients had undergone previous hypospadias ope-
rations three to nine times (mean: 4.5). Two patients had 
glanular dehiscence, two patients had meatal stenosis, 
three patients had chordee, three patients had penile 
skin defects, five patients had urethra-cutaneous fistu-
lae, and one patient had a urethral defect secondary to 
urethral necrosis. Five patients had undergone circum-
cision during the previous operations (Table I). 

SuRGICAL TECHNIquE
Four patients (three had subcoronal fistula, and 

one had penoscrotal fistula) had undergone urethral re-
pair by the Kutlay technique,1 and one patient had un-
dergone a two-staged urethral repair using randomly 
patterned island-form penile skin flap. The remaining 
patient had undergone urethral reconstruction using 
a groin flap prefabricated by skin graft. All of the pati-
ents were operated on under general anesthesia. The 
patients had undergone urethral catheterization accor-
ding to their age and urethral size. Suprapubic urinary 
diversion was not applied on any patients. The patients 
received physiological serum (0.9% NaCl) injection into 
the corpus cavernosum by tourniquet application for 
intraoperative chordee examination, and artificial erec-
tion was achieved.  

The Kutlay technique in patients with subcoronal 
fistula: In these patients, dissection was performed 
through a horizontal incision over the ectopic meatus 
towards the tunica albuginea, and those with chor-
dee underwent chordee repair by excising the fibrotic 
bands over the tunica albuginea. Having measured the 
distance between the ectopic meatus and the most dis-
tal point on the glans penis, the length of the horizon-
tal meatal-based flaps was planned accordingly. Both 
penile skin flaps were raised over the tunica albuginea. 
To protect the flap vascularity, sufficient subcutaneous 
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Operational Medicine 2001, US). On the second posto-
perative day, the pressed dressings were removed and 
daily standard dressings were performed. On the pos-
toperative seventh day, the urinary catheters were re-
moved, the patients were allowed to urinate, and they 
were then discharged.   
The Kutlay technique in a patient with penoscrotal 
fistula: In the case with penoscrotal fistula, the Kutlay 
technique was performed by horizontal flaps harves-
ted from both sides. Following the chordee correction, 
these flaps were formed as a tube, and in cases with 
subcoronal fistula, anastomosis was performed on the 
urethral opening, instead of transferring onto the tip of 
the glans (Figure 2). 
Randomly-patterned island-form penile skin flap: The 
18-year-old patient who had been operated on nine ti-
mes previously on the penile area, had a wide subcoro-
nal fistula that was 1.5x0.5 cm in diameter. The tissues 
around the fistula appeared extremely scarred due to 
the numerous previous operations. Urethral recons-
truction using a randomly patterned penile skin flap 

tissue was left on the lateral side of the meatus. A sub-
cutaneous tunnel was created by a number 15 scalpel 
and was used in the transfer of the neourethra towards 
the glans. Then, the urinary catheter was removed, and 
it was placed into the urethra after having been pas-
sed through the tunnel in the glans. The meatal-based 
flaps were sutured, beginning from the fistula ope-
ning towards the distal using 6/0 or 7/0 monofilament 
polyglyconate synthetic sutures (Maxon®, Covodien Co, 
UK) around the catheter in the midline using the sub-
cuticular continuous suturing technique. The distal end 
of the flaps that had been used to create a tube were 
passed through the tunnel in the glans penis and fas-
tened to the anatomical external meatus. The ventral 
penile skin remaining under the fistula opening before 
the operation was sutured onto the glans penis skin, 
and the neourethra was completely covered by penile 
skin. In cases with chordee, the ventral penile skin was 
not sutured onto the glans penis and the incisions on 
both sides of the penis were sutured together to form a 
vertical scar at the midline (Figure 1). After the operati-
on, mildly pressed dressings were performed (Coban®, 

figure 1. (a) Preoperative appearance of the patient, (b) Identification of chordee by artificial erection, (c) Incision of the horizontal flaps and chor-
dee release, (d) Appearance of harvested horizontal flaps, (e) Tubularized horizontal flaps, and (f ) Postoperative appearance of the penis following 
tunnelization of the horizontal flaps through the glans.
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onto the skin on the edge of the fistula. The raised flap 
was left in situ for one month to vascularize from the 
recipient area. Then, a second operation was performed 
to remove the skin on the flap donor area where it had 
been sutured on the first session. The urethral defect 
on the fistula area covered by the penile island flap was 
closed by full thickness skin graft harvested from the 
incision line on the edge of the flap donor area. The skin 
defect on the flap donor area was repaired by primary 

was planned. The fistula opening was dissected from 
the skin by an incision where it was connected to the 
skin. Then, a skin flap of the same size with randomly 
patterned fistula from the mid-penile region was plan-
ned, and the island-form flap was dissected by an incisi-
on from the surrounding skin. Without dissection from 
the dartos fascia in the flap base, it was sutured onto 
the fistula opening like a cover. The donor skin, which 
was separated from the flap by incision, was sutured 

New suggestions for hypospadias

figure 2. (a) Preoperative appearance of the penis with hypospadias complication and planning of the horizontal flaps in the Kutlay technique, 
(b) Side view of the penis and chordee preoperatively, (c) Appearance of the existing urethral defect after chordee repair and harvested horizontal 
flaps, (d) Appearance of the neourethra tubularized and anastomosed to the distal urethra and the skin defect on the ventral side of the penis, (e) 
Skin defect repair with the scrotal flap, and (f ) Appearance on the postoperative third month.
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subcutaneous tissue under the groin flap skin island in 
the left inguinal area. Ten days after the first session, the 
groin flap was harvested and tunnelized subcutaneo-
usly in the inguinal region and was transferred to the 
penis. The skin graft located in the flap on the first ses-
sion was moved between the proximal urethra and the 
glans for urethral reconstruction. Three weeks after the 
second session, the groin flap was divided through its 
pedicle on the third session (Figure 4). The urinary cat-
heter was removed on the seventh postoperative day, 
and the patient was allowed to urinate. 

suturation (Figure 3). At the fifteen month follow up, no 
complication was observed. 
Groin flap prefabricated by skin graft 

An 18-year-old patient was operated on three ti-
mes for hypospadias and complications. After the last 
operation, tissue loss occurred due to necrosis of the 
penile skin and distal urethral. To repair both the penile 
skin and the urethral mucosa defect, the three-staged 
groin flap prefabricated with skin graft was used. Du-
ring the first session, the full thickness skin graft raised 
from the right inguinal area was shaped as a tube aro-
und the urethral catheter and embedded inside the 

figure 3. (a) Preoperative appearance of the wide fistula, (b) Dissecting the skin and the urethral mucosa through an incision in the fistula, (c) 
Mid-penile island flap incision, (d) Suturing of the island flap onto the area of the urethra defect like a cover, (e) Appearance following circular 
suturing of the flap donor area skin onto the skin around the fistula, (f )  The patient’s appearance before the second session, (g) Dividing the flap, 
(h) Primary suturation of the flap donor area and closure of the fistula region by skin graft, and Appearance of the patient on the fourth (i) and the 
seventh (j) postoperative month during urination.

figure 4. (a) Appearance of the penis with hypospadias complication on the first session. The arrow shows the sutured skin graft area. The groin 
flap area and the vascularity were marked before prefabrication on the left inguinal region. (b) Transferring of the prefabricated groin flap by sub-
cutaneous tunnelization to the penis on the second session (appearance of the groin flap sutured to the penile skin following urethral repair) (c) 
Appearance before the flap division on the third session, (d) Dividing the flap, (e) Suturing of the flap onto the penile skin and the postoperative 
appearance. Penile view from the side (f ), anterior (g) and during urination (h) on the postoperative sixth month.
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Another hypospadias complication is chordee re-
currence. Chordee seen in hypospadias reoperations 
may also emerge from wide scar tissue around the 
urethral fistula, as well as in incomplete correction with 
primary repair or recurrence.24 The common method 
used for chordee correction is plication in dorsal tunica 
albuginea of the penis.24 This method is a reliable, easily 
applied and successful technique, often used for avo-
iding urethral transection. However, this method may 
result in a shortening of penile length in cases with se-
vere chordee. Using wide urethral dissection, the chor-
dee may be corrected without urethral transaction.25,26 

Nevertheless, it is not clear how the urethral vascularity 
may be preserved in these wide urethral dissections. In 
correcting the chordee, the dermis, the small intestinal 
mucosa or the tunica vaginalis may be used as a graft in 
tunica albuginea repair.27-30 

Chordee was observed in three of the six cases re-
ported here. In these cases having undergone several 
previous repairs, chordee repair was not considered af-
ter wide urethral dissection, as the urethral vascularity 
was suspicious. The Kutlay technique for hypospadias 
repair does not need urethral dissection or dorsal pli-
cation for chordee correction. In cases in which the ec-
topic urethral meatus is subcoronally located, bilateral 
meatal-based horizontal flaps are tunnelized under the 
glans and the tips are transferred after tubularization. 
Thus, glanular flap reformation and re-suturation of the 
flap sides are not necessary in cases with glanular dehis-
cence. Furthermore, because the glans and the penile 
skin are sutured to one another similar to the horizontal 
circumcision scar following urethral repair, there are no 
suture lines superposed between the neourethra and 
the penile skin. This approach decreases the risk of fis-
tula in the Kutlay technique. 

The patient who had been treated for hypospadias 
complication by randomly patterned penile island flap 
had undergone nine previous operations for hypospa-
dias. Because of the wide scar areas present around the 
penis and the wide fistula opening, the vascularity of 
the meatal-based flaps raised in the Kutlay technique 
had a high risk. Therefore, the fistula was repaired using 
an island flap raised from the mid-penile region where 
there was no scar tissue. This surgical intervention ap-
pears to be appropriate for those with wide urethral fis-
tulae and without chordee, despite a history of multiple 
operations. 

In three of the cases presented here, skin defects 
accompanied the deformity. Skin graft, scrotal flap and 
groin flap are all used for the treatment of skin defects. 
We believe that the groin flap prefabricated with skin 
graft is an appropriate surgical alternative in patients 
who have urethral defect and severe skin defects. The 
groin flap is a commonly used flap for skin defects of 
the penile and scrotal areas.31-33 In this case; skin graft 
was tubularized in the first session and was prefabrica-

RESuLTS
The mean follow-up period was 10.9 (3-15) months. 

In one patient who had undergone urethral reconstruc-
tion using the Kutlay technique, meatal stenosis was 
observed on the postoperative first month. Persistent 
urethral catheterization was applied for two months. 
Thereafter, the patient was instructed to insert the cat-
heter three times a day for four months. After comp-
letion of this catheterization, no other complications 
were observed at the sixth month follow-up. In anot-
her patient undergoing the Kutlay technique, a puru-
lent drainage through the wound began due to wound 
infection on the third postoperative day. The urinary 
catheter was changed, and the patient received sulbac-
tam/ampicillin 3x1000 g and gentamicin 1x120 mg by 
parenteral route for seven days. Wound dressings were 
changed daily. Following this care, urethral catheteriza-
tion was ended on the tenth day. At the postoperative 
sixth month follow-up, a 0.2 cm urethra-cutaneous fis-
tula was observed on the distal penile area. To close the 
fistula, local fistula repair was planned. There were no 
chordee recurrences, fistulae, urethral stenoses or any 
other complications observed in the other patients.

dISCuSSION
The preferred surgical technique for hypospadias 

repair changes based on the area where the ectopic ex-
ternal meatus is located and the presence of chordee. 
However, in hypospadias reoperations, more factors are 
considered when determining the surgical technique. 
In these patients, the presence of urethra-cutaneous 
fistula, location of the fistula, the fistula width, the 
presence of glans dehiscence or chordee, severity of 
chordee, the presence of urethral stricture or urethral 
stenosis, wide scar areas due to previous operations 
in the penis and the presence of penile skin defect all 
play important roles in determining the surgical techni-
que. Urethro-cutaneous fistula is one of the most com-
mon hypospadias complications. In the primary repair 
of small fistulae, the insertion of an additional barrier 
between the urethra and the skin is an intervention 
that decreases the risk of recurrence. As the additional 
barrier, the fascia lata graft, the dartos flap or the tu-
nica vaginalis flap may be used.3-7 Urethral reforming 
techniques are needed in those with larger fistulae that 
cannot be repaired primarily or that require urethral 
transection due to chordee correction. In the manage-
ment of these patients, an appropriate repair technique 
or urethral reconstruction with skin or mucosal grafts 
is used.8-14 There is no significant difference between 
the success rates of graft and flap surgery. In urethral 
techniques that are performed by flaps, the success 
rate ranges between 14% to 56%,14-17 while graft use 
for reconstruction has a success rate ranging between 
10% to 57%.9,18-23 This variation shows that hypospa-
dias cases with complications following primary repair 
encounter a higher risk of failure in preceding surgeries 
than in primary repair. 

New suggestions for hypospadias
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ted between the skin and the fascia. The skin graft was 
used for urethral reconstruction, while the groin flap 
was used for skin reconstruction. 

Complications developed in two of the patients 
presented here. A complication developed in the case 
with fistula, due to postoperative soft tissue infection. 
In the other case, the developing meatal stenosis may 
have contributed to contraction of the narrow glanular 
tunnel or the scar on the tip of glans penis due to pre-
vious operations. 

 In conclusion, it is obvious that these patients 
and their relatives will suffer more emotionally with 
new surgical interventions that may be unsuccessful. 
Despite multiple operations, case-specific and reliable 
treatment options that may correct each component of 
the deformity should be used rather than the standard 
techniques in cases with severe hypospadias complica-
tions, such as recurrent fistula, chordee formation se-
condary to recurrence or previous operations, fistulae 
larger than the urethral meatus, extremely scarred pe-
nis and penile skin defects. As the severity of the defor-
mity increases, more complicated and multiple session 
techniques may be preferred. In addition, cases with 
chordee recurrence and wide fistula or glanular dehis-
cence are good candidates for the utilization of the Kut-
lay technique, if the areas where the flaps are raised are 
not scarred.  
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