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ABSTRACT 

Introduction & Objectives: Hypospadias is one of the commonest congenital anomalies. The only treatment of 

hypospadias is surgical repair of the anatomical defect. Tubularized incised plate urethroplasty (TIPU) is currently accepted 

as the procedure of choice for distal hypospadias repair. The onlay island flap urethroplasty has found application in a wide 

variety of hypospadic conditions because it is straight forward, reliable and provides excellent results. The aim of our study 

is to make a comparative study between tubularized incised plate urethroplasty and distally folded onlay flap in treatment of 

anterior hypospadias. 

Material & Methods: This prospective study was carried out at Urology Department Zagazig University from 

April 2009 to December 2011. It included 50 patients with anterior hypospadias (coronal, subcoronal or distal 

penile), either primary or recurrent cases. Patients were randomly allocated into two groups, the 1st group 

[group A] included 25 patients operated with TIP urethroplasty, and the 2nd one [group B] included 25 patients 

operated with distally folded onlay flap urethroplasty.  

Results: The mean age was 6 years for group A and 6 years and 6 months for group B. The mean operative time was 70 

minutes and 90 minutes in primary cases for group A and group B respectively, while it was 87.5 minutes and 105 minutes 

in recurrent cases for group A and group B respectively. The overall reoperation rate either for early or late complications 

was 8/25 (32%) in group A and 5/25 (20%) in group B. 

Conclusions: TIP urethroplasty is a standard technique for repair of distal penile hypospadias however distally folded onlay 

flap urethroplasty is an alternative option with lower complication rate and better cosmotic appearance especially in cases 

with small glans size. 
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INTRODUCTION 

ypospadias is one of the most common 

congenital anomalies occurring in 

approximately 1 of 200 to 1 of 300 live births. 

Hypospadias is defined by an abortive development 

of the urethral spongiosum and ventral prepuce along 

with an arrest in the normal embryological correction 

of penile curvature 
[1]

. 

         The only treatment of hypospadias is surgical 

repair of the anatomical defect. The fact that more 

than 300 different operations are described in the 

literature is a testament that treatment has not been 

perfected or standardized 
[2]

. 

         Determining the appropriate technique depends 

on several factors including meatal location, 

appearance of meatus and glans, presence or absence 

of chordee, quality of ventral skin coverage, quality 

of the intact urethra and the patient's circumcision 

status 
[3]

. 

         Tubularized incised plate urethroplasty (TIPU) 

described in1994 by Snodgrass is currently accepted 

as the procedure of choice for distal hypospadias 

repair 
[1]

. Urethral fistula rates of up to 10% are 

reported in the literature 
[4]

. Although the initial 

description did not highlight the importance of 

interposing dartos tissue between the neourethral 

suture line and the ventral skin closure, several 

subsequent descriptions of the procedure by 

Snodgrass and others do stress the importance of 

providing a barrier layer to decrease fistula rates. 

         The onlay island flap urethroplasty has found 

application in a wide variety of hypospadies 

conditions because it is straight forward, reliable and 

provides excellent results. Initially it was used only 

for anterior hypospadias without chordee. More 

recently its application has been extended to more 

proximal cases in which there is a well developed 

urethral plate and little or no chordee after release of 

skin tethering 
[5]

. 

         Excellent cosmetic and functional results had 

been reported with different modifications of the 

onlay technique. The entire inner prepuce for 

urethral reconstruction and as an extra soft tissue 

covering the suture lines to prevent fistula formation. 

The technique of double onlay preputial island flap 

and the split in situ onlay flap has been described to 

overcome the problem of severely deficient ventral 

skin and to minimize the incidence of fistula 

formation 
[6]

. 

         The aim of our study is to make a comparative 

study between tubularized incised plate urethroplasty 

and distally folded onlay flap in treatment of anterior 

hypospadias. 

PATIENTS AND METHODS 

        This study was conducted prospectively in 

Urology Department, Faculty of Medicine, Zagazig 

H 
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University Hospitals during the period between April 

2009 and December 2011, including 50 patients with 

anterior penile hypospadias (coronal, subcoronal and 

distal penile), either primary or recurrent cases, 

selected from patients attending at our outpatient 

clinic. 

         Patients were divided into two groups, the 1st 

group [group A] included 25 patients operated with 

TIP urethroplasty, and the 2nd one [group B] 

included 25 patients operated with distally folded 

onlay flap urethroplasty. 

         Inclusion criteria included anterior hypospadias 

either primary or recurrent (previously failed repair 

once with good quality of penile skin and /or residual 

prepuce). Exclusion criteria included glanular 

hypospadias, circumcised patient with deficient 

preputeal skin. 

         Preoperative evaluation included full history 

taking, clinical examination (general and local), 

laboratory investigations (urinalysis, complete blood 

count (CBC) and coagulation profile) and 

radiological investigations (voiding 

cystourethrography for patients with symptoms 

suggesting urethral stricture). 

The local examination focused on penile size 

(normal or micropenis), prepuce (present or 

circumcised), penile condition (chordee, rotation, 

nearby skin and deformity), meatus (site and size), 

urethral plate quality (good or poor), scrotum 

(normal or hypoplastic, prescence of transposition 

[partial or complete] and prescence of incomplete 

fusion), gonads (normal or       undescended, 

palpable or impalpable) and other non-genital 

anomalies (urological or non-urological). 

         Intraoperatively evaluation was carried out 

reporting size of the penis (average or small), 

position of the urethral meatus before release of 

chordee  (coronal, subcoronal or distal penile), 

position of the urethral meatus after release of 

chordee if present, quality of the urethral plate (good 

or poor), curvature (present or not, significant [>30°] 

or not [<30°] and corrected by (degloving only, 

plication or grafting), calibration of urethral meatus 

and proximal urethra and penile skin and its 

availability for penile coverage (available or 

deficient). 

   Operative technique:  

        For group A: A circumferential incision is 

made 5mm proximal to the meatus. The penis is then 

degloved, chordee are corrected, if present and glans 

wings are created. The urethral plate is widened by a 

midline incision along its entire length. The urethra 

is closed over 6 Fr. stent using 6-0 vicryl. The dorsal 

preputial skin is split into two halves. One half of the 

split prepuce is de-epithelialised, brought over the 

entire distal urethra and sutured to the depths of the 

glanular incisions using 6-0 vicryl. The glanular 

wings and mucosal collar are then closed in the 

midline. The other half of the split prepuce is then 

rotated and the skin edges are then approximated 

with 6-0 vicryl. 

          For group B: Parallel longitudinal incisions 

demarcating the urethral plate are made, extending 

from the tip of the glans to a point just proximal to 

the hypospadiac meatus. A transverse incision across 

the skin and overlying the urethra completes the U-

shaped incision. A circumferential incision 5-7 mm 

proximal to the coronal margin is extended from 

each longitudinal incision and the penile shaft is 

degloved. We harvest the transverse island preputial 

flap 1cm longer than the length of the urethral plate, 

the dissection of the flap is carried down to the 

penopubic junction to avoid penile torsion. Then, the 

flap is rotated to be sutured to the edges of the 

urethral plate using 6/0 polyglactin. The proximal 

part of the flap is sutured to the native urethral 

opening. The distal end of the flap is folded back 

upon itself to be sutured to the glandular wings on 

both sides with 6/0 polyglactin. The urethra is 

stented with 6-8 French catheters for 7 days. 

         The esthetic results of this procedure were 

evaluated separately by single surgeon and by the 

parents. The evaluation focused on five points: shape 

of the meatus, straightness of penis, color matching 

of flap, contour of glans and urine flow. 

        Each point was given score 1 if poor, 2 if 

satisfactory, 3 if good. So the net result is total score 

from 5 to 15. Final evaluation was 5-8 poor, 9-11 

satisfactory and 12-15 good. 

         Follow up of the patients was performed 

weekly for 1 month and then monthly for 6 months 

postoperatively. At each visit we evaluated urethral 

and skin integrity, penile straightness, meatal 

appearance, and flow of urine. 

RESULTS 

        This study included 50 patients with anterior 

hypospadias (coronal, sub coronal or distal penile) 

either primary or recurrent who all fulfilled the 

inclusion and exclusion criteria. Patients were 

divided randomly into two groups, the 1st group 

[group A] included 25 patients operated with TIP 

urethroplasty, and the 2nd one [group B] included 25 

patients operated with distally folded onlay flab 

urethroplasty. 

         The mean age was 6 years for group A and 6 

years and 6 months for group B. Positive family 
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history for hypospadias was found in 6 patients 

(12%), 4 in group A (16 %) and 2 in group B (8 %), 

three for brother, two for father  and one for other 

family member (cousin). The associated genital 

anomalies for both groups are shown in table (1). 

         Five patients (20%) in group A and 6 patients 

in group B (24%) had previous operations for 

hypospadias repair. Release of the chordee may or 

may not change the site of hypospadic meatus. The 

distribution of urethral meatus pre- and intra-

operatively is shown in table (2). 

         The mean operative time was 70 minutes and 

90 minutes in primary cases for group A and group 

B respectively, while it was 87.5 minutes and 105 

minutes in recurrent cases for group A and group B 

respectively. 

        Early urethroplasty complications are shown in 

table (3) while late complications are shown in table 

(4). Conservative management succeeded to treat 

many of the early complications decreasing their 

number. For example dressing removal and 

application of another compressive one to stop 

oozing in cases of hemorrhage, frequent change of 

dressing and changing the antibiotic for treatment of 

infection, Non-steroidal anti-inflammatory drugs and 

treatment of infection if present for cases with 

edema, and catheter wash if it is blocked by 

encrustations. 

         Fistulae are treated with regular dilatation, if 

associated with distal obstruction, up to 6 months 

and if failed to close, two layers closure is applied 6 

months later. For meatal stenosis regular dilatation 

2-3 times daily by parents or by himself for adult 

patients and every week in our outpatient clinic is 

performed. Two cases responded to regular 

dilatation, one with urethral stricture and one with 

fistula which closed spontaneously. Those failed to 

respond to regular dilatation were re-operated after 6 

months by meatoplasty. Urethral stricture was 

treated by regular dilatation and if failed VIU was 

done. Concerning flap and skin slough, any 

devitalized part of the flap or skin was debrided.  If a 

small raw area was present it was allowed to 

granulate and re-epithelialize. Complete flap loss 

needed re-operation 6 months later. 

           For Residual chordee orthoplasty was done 

after 6 months if it is significant (<30°) or associated 

with other complications that needed re-operation. 

Wound dehiscence was managed by removing any 

devitalized or necrotic tissue preceeding any surgical 

repair. A small raw area was allowed to granulate 

and re-epithelialize with frequent dressing and local 

application of antibiotic spray to keep the wound 

clean. 

         The overall reoperation rate either for early or 

late complications was 8/25 (32%) in group A and 

5/25 (20%) in group B. Regarding cosmotic 

appearance of the penis postoperative, the penis was 

evaluated 1 month and 5 months postoperatively by 

single surgeon and by the parents. The total score 

given by the doctor and the parents are shown in 

table (5). 

 

 

 

Table (1):- Associated genital anomalies. 

Associated anomalies Group  A Group B Total 

Penile chordee 9 6 15 

Undescended testis 2 1 3 

Inguinal hernia 1              1 2 

Total 12 8 20 
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Table (2):- Distribution of urethral meatus pre-operatively and intraoperatively. 

Type of hypospadias   Group A Group B 

preoperative intraoperative preoperative intraoperative 

Primary   

   Coronal 

   Subcoronal 

   Distal penile 

 

9 

9 

2 

 

8 

           10 

            2 

 

10 

7 

2 

 

9 

8 

2 

Recurrent  

   Coronal 

   Subcoronal 

   Distal penile 

 

3 

1 

1 

 

2 

2 

1 

 

4 

1 

1 

 

3 

2 

1 

 

 

 

Table (3):-Early urethroplasty complications. 

Total Group  A Group  B 

Primary Recurrent    
Total  

Primary Recurrent  Total 

Edema 3 2 5 1 2 3 

Bleeding & 

hematoma 
2 2 

4 
2 1 3 

Infection 2 1 3 2 2 4 

Catheter  

Problems 
1 - 

 

1 
- 1 1 

Wound dehiscence 
1 1 2 - 1 1 

Flap loss - - 
- 

1 1 2 

Fistula  3 1 
4 

- - - 

Total 12 7 
19 

6 8 14 

 

 

 

Table (4):- Late urethroplasty complications. 

Complications 
Group A Group B 

Primary Recurrent total Primary Recurrent Total 

Meatal stenosis 3                2 

   5 

- - - 

Urethral stricture 1 1 
 

2 - 1 1 

Residual chordee 2 1 3 1 1 2 

Total 6 4 10 1 2 3 



Z.U.M.J.Vol.19; N.1; January; 2013  
 

-88- 
 

Comparative study Between Tubularized Incised ……………. 

…………. 

………. 

…………. 

 

Table (5): total score of the esthetic appearance given by the doctor and parents. 

 Group A Group B Total 

Doctor Parents Doctor Parents Doctor Parents 

Poor 1 0 1 1 2 1 

satisfactory 4 6 5 4 9 10 

Good 20 19 19 20 39 39 

Total 25 25 25 25 50 50 

 

DISCUSSION 

 Hypospadias is the most common penile 

congenital anomaly 
[7]

, and the second most common 

congenital malformation in males, occurring in 

approximately one in 125 to one in 300 live male 

births 
[8]

. 

         Although TIP urethroplasty has gained 

popularity in the repair of distal penile hypospadias, 

some authors prefer using an onlay flap, especially in 

cases of a small phallus with narrow plate or conical 

glans, which make tubularization difficult. 

         In our study we made a comparative study 

between TIP urethroplasty as a standard technique 

for repair of anterior hypospadias and distally folded 

onlay flap as a modification for onlay urethroplasty.  

         Our study involved 50 patients divided 

randomly into two groups 25 patients each. The first 

operated by TIP urethroplasty, and the second 

operated by distally folded onlay flap urethroplasty. 

         Our study proved that the incidence of fistula 

was lower in patients who were operated by distally 

folded onlay flap urethroplasty in comparison to 

those operated by TIP. 

         Jiang et al, 2003 had done their study about 

folding and everting the distal end of flap on 16 

patients with mean age of 15 years 
[9]

. They reported 

their results as follows: one patient with fistula, one 

patient with urinary tract infection. The fistula 

occurred at the anastomotic site between the 

hypospadiac meatus and the proximal end of the 

neo-urethra and was successfully closed by primary 

surgical procedure. No stenosis was noted in all the 

cases. The new meatus permitted a straight and 

strong urinary stream and had a cosmetically fine 

appearance. Fifteen patients were followed up for a 

mean of 2 years (range: 6 months to 4 years) without 

other complications. Fifteen patients have been very 

pleased with the results and 1 case was lost to 

follow-up. 

          Abdel Moniem, 2004 had done a study on 

distally folded onlay flap urethroplasty as a new 

technique for repair of hypospadias 
[10]

. He did his 

study on 28 patients with mean age of 12 years old. 

Seventeen patients were primary, and 11 patients 

were recurrent. 

         He reported in his results that in 26 patients an 

excellent cosmetic appearance of both the penile 

shaft and glans was achieved with a slit-like or 

elliptic neo-meatus resulting in a good urine stream 

satisfying both the patients and their parents. Partial 

disruption of one side of the suture line and urethro-

cutaneous fistula were reported in one patient each. 

These two complications were corrected surgically 

with good results. 

        Ehab et al, 2010 performed a study about 

evaluation of distally folded onlay flap urethroplasty 

in repair of distal penile hypospadias 
[11]

. They did 

their study on 36 patients with mean age of 3.2 years 

old. Twenty eight patients were primary, and 8 

patients were recurrent. They reported that none of 

the patients suffered meatal stenosis but there were 

two cases of urethro-cutaneous fistula (5.6%). One 

case closed spontaneously during follow up while 

the other required surgical repair 6 months later. 

Regarding the esthetic scoring system for meatal 

orifice, straightness, color matching, and contour 

regularity, the results were good for 32 patients 

(88.8%), satisfactory for 4 patients (11.2%), and no 

patient had a poor esthetic appearance . 

         In the second group in our study, who were 

operated by distally folded onlay flap urethroplasty, 

all patients developed neither fistula nor meatal 

stenosis. 

         Regarding our esthetic scoring system, the 

results were good for 20 patients with percentage of 

80% and satisfactory for 4 patients 16%, and poor in 

one patient 4%. 

         Abdel Moniem, 2004 in his study concluded 

that distally folded onlay flap urethroplasty is easy 

and versatile with excellent cosmetic and functional 

results and of low rate of complications when used 

for the repair of distal and mid-shaft hypospadias in 

either virgin or redo cases. It should also be 

considered as a salvage procedure when other 

techniques are not feasible options. 
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         Jiang et al, 2003 pointed that distally folded 

onlay flap urethroplasty as a modification of onlay 

technique has the following advantages. Firstly, the 

neo-orifice was partially covered by the inner layer 

of the prepuce or the skin of dorsum penis other than 

the suture line of the skin incision as described in 

previous surgical procedures. So the clot will not 

stick to the edge of the smooth neo-orifice and is 

easily cleared away. As a result, the infection rate 

will be decreased. 

         Secondly, with this method the neo-orifice was 

not an anastomotic stoma as in the classical surgery, 

so that scar formation and contraction may be 

avoided. Meanwhile, the modified technique could 

maintain a normal appearing meatus as retraction of 

the neo-orifice back to the corona is prevented. 

         Finally, the two glans wings were not directly 

juxtaposed onto the ventral surface of the neo-

urethra. Therefore, stenosis induced by compressing 

the distal neo-urethra may be avoided. 

         Although the overall results remained 

excellent, a little bulky appearance of the neo-orifice 

was found in 1 out of the 3 pre-adolescent patients. 

         In our study, the operative time in TIP 

urethroplasty was about 70 minutes in primary cases, 

and about 87.5 minutes for recurrent cases, while it 

was 90 minutes in primary cases, and 105 minutes in 

recurrent cases in cases operated with distally folded 

onlay flap urethroplasty, so TIP operation is shorter 

in duration in comparison to distally folded onlay 

flap urethroplasty. 

         The incidence of fistula was 16% in patients 

operated by TIP, and was 0% in patients operated by 

distally folded onlay flap urethroplasty. The low 

incidence of fistula may be due to the laterally 

placed sutures lines as well as the use of robust 

pedicles with excellent blood supply. 

        The incidence of meatal stenosis was 20% in 

patient with repair via TIP urethroplasty, but was 0% 

in patients with repair via distally folded onlay flap 

urethroplasty. This is due to that the neo-stoma in 

distally folded onlay flap urethroplasty is not on 

anastomotic stoma, but by reflection of the flap 

backward. Also, no chance for accumulation of 

blood blots and secretions which are responsible for 

orifice stenosis. 

         Also, in our study there are 12 patients with 

small glans size, and 6 patients in every group. It 

was noticed that the cosmetic appearance of those 

with small glans and operated by distally folded 

onlay flap was much better than those 6 patients with 

small glans size and operated by TIP urethroplasty. 

         Regarding the shape of the meatus, it was 

vertically oriented slit like in patient operated by TIP 

urethroplasty, but in patient with distally folded 

onlay flap sometimes slit like and sometimes flat 

shape or horizontal. 

        Jiang and his collages had mention in their 

study that a distally folded onlay flap maintains a 

normal appearing meatus with no risk of retraction 

of the new urethral opening 
[9]

.  

CONCLUSION 

            TIP urethroplasty is a standard technique for 

repair of distal penile hypospadias however distally 

folded onlay flap urethroplasty is an alternative 

option with lower complication rate and better 

cosmotic appearance especially in cases with small 

glans size. 
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من الرقعه المَغطيه فى  دراسة مقارنه بين عملية شق ولف الشريحه الإحليليه على شكل أنبوبى وعملية طى الجزء البعيد

 علاج حالات الإحليل السفلى الأمامى
 

دذيثٚ اى٘لادٓ ٗيعشف الادييو اىسفيٚ ت٘ج٘د فرذح ٍجشٙ   اُ الادييو اىسفيٚ يعرثش ٍِ أمثش اىعي٘ب اىخيقئ اّرشاسا ٍا تيِ الأطفاه اىزم٘س    

. اىث٘ه عيٚ اىسطخ الأٍاٍٚ ىيقضية

الادييو اىسفيٚ فاُ ٕزا  عَيئ جشادئ ىرصييخ ٣٠٠ الادييو اىسفيٚ ٕ٘ اىذو اىجشادٚ ٗارا ٍا عشفْا أُ ْٕاك أمثش ٍِ ٗيثقٚ اىذو اى٘ديذ ىرصييخ

  مرصييخ الاّذْاء اىَ٘ج٘د تاىقضية ٗيجعو اىفرذٔ فٚ ٍقذٍح اىقضية ٗتشنو جَاىٚ يعْٚ أّٔ لا ذ٘جذ عَيئ ٍثاىئ ذفٚ تنو الأغشاض اىَشج٘ٓ

. ٗذجَيو سأط اىقضية ىرنُ٘ ٍخشٗطيح اىشنو

داىح ٍِ دالاخ الادييو اىسفيٚ الاٍاٍٚ ٗ اىَرشددج عيٚ عيادج اىَساىل اىث٘ىيح تَسرشفياخ جاٍعح اىضقاصيق ٗ ذٌ ٥٠ٗقذ قَْا تعَو دساسح عيٚ     

 داىح ٗ قذ ذٌ عَو عَييح شق ٗ ىف اىششيذح الادييييح عيٚ شنو اّث٘تٚ ىيَجَ٘عح الاٗىٚ ٗ ٢٥ذقسيٌَٖ عش٘ائيا اىٚ ٍجَ٘عريِ مو ٍَْٖا ذضٌ 

عَو عَييح طٚ ىيجضء اىقاصىٚ ٍِ اىشقعح اىَغطيح ىذالاخ اىَجَ٘عح اىثاّيح ٗ قذ ذٌ عَو ٍقاسّح تيِ اىعَييريِ تعذ ٍراتعح ىذالاخ اىَجَ٘عريِ ىَذج 

 شٖ٘س ٗ قَْا ترسجيو اىْرائج اىخاصح تاىَجَ٘عريِ ٍِ ديس ٍعذه دذٗز اىَضاعفاخ ٗ صٍِ اىعَييح ٗ اىْاديح اىجَاىيح ٍِ خلاه اخز سأٙ ٦

. جشاح ٗادذ ٗ مزىل سأٙ اى٘اىذيِ

ٗقذ اّرٖد اىَقاسّح اىٚ اُ عَييح طٚ اىجضء اىقاصٚ ٍِ اىشقعح اىَغطيح ٕٚ اىذو الاٍثو فٚ دالاخ الادييو اىسفيٚ الاٍاٍٚ فٚ داىح صغش دجٌ     

. سأط اىعض٘ اىزمشٙ ٗ ٕٚ ايضا اىذو الأفضو فٚ دالاخ صغش دجٌ اىششيذح الادييييح ٍِ ديس اىعشض أٗ اىعَق

مَا ذثيِ عذً دذٗز اٙ دالاخ ّاص٘س ت٘ىٚ اٗ ضيق فٚ فرذح ٍجشٙ اىث٘ه اىجذيذج فٚ دالاخ اىَجَ٘عح اىثاّيح ٕٗزا تسثة اُ اىفرذح اىجذيذج      

. ذنُ٘ ٗاسعح ٗ فشصح دذٗز ضيق فيٖا ذناد ذنُ٘ ٍْعذٍح

ٗعيئ فاّْا ّ٘صٚ تعَو عَييح طٚ اىجضء اىقاصٚ ٍِ اىشقعح اىَغطيح فٚ دالاخ اىعض٘ اىزمشٙ رٗ اىشأط اىصغيش ٗ مزىل فٚ دالاخ صغش      

دجٌ اىششيذح الادييييح ٍِ ديس اىعشض اٗ اىعَق ٗمزىل فٚ اىذالاخ اىَشذجعح ارا ٍا ذ٘افش غشاء جيذ ىعَو اىشقعح ديس اُ ٍعذه دالاخ 

. اىْاص٘س اىث٘ىٚ اقو تنثيش فٚ ٕزٓ اىذالاخ عِ ٍثيلاذٖا فٚ دالاخ شق ٗ ىف اىششيذح الادييييح عيٚ شنو اّث٘تٚ

 

 


