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ABSTRACT 

Introduction 

Hypospadias is a congenital anomaly commonly in males. In India, according to 2011 census, the incidence of hypospadias 

is around one in 150 to one in 300 males child birth. Western countries have distal hypospadias as the most common variety, 

whereas in Asian countries the proximal varieties are more common. The total number of documented variations exceed 200. 

The tubularised incised plate (TIP) urethroplasty technique has gained widespread recognition and adoption following its 

popularization by Snodgrass in 1994. This manuscript aims to provide a comprehensive overview of the current state of the 

TIP technique for the repair of coronal, distal, mid and proximal penile hypospadias. 

Materials and Methods 

This study reviewed all the TIP hypospadias repairs done from August 2016 to July 2022 in the department of urology at a 

tertiary hospital. All the children upto thirteen years of age with coronal, distal, mid and proximal penile hypospadias were 

included in the study. We collected the demographic data alongwith the type of hypospadias, outcome of the surgery and the 

complications. 

Results 

The mean age of patient for hypospadias in our study was 1.6 years with a range from 11 months to 13 years. The most 

common hypospadias type was distal penile variety (75%). Urethra-cutaneous fistula occurred in 6.25 percent cases, meatal 

stenosis in 3.75 percent cases and stricture urethra at the site of the original meatus proximally in 1.25 percent cases. Patient 

factors that positively affect the surgical outcome were early age of repair, stretched penile length of 3.8 ± 0.9 cm, urethral 

plate width of 9.8 ± 1.8 mm. Distal location of the meatus with deep groove of the glans without chordee were favourable 

factors that were statistically significant (p-value of <0.05). 

Conclusion 

The tubularised incised plate urethroplasty technique proposed by Snodgrass stands tall for distal, mid as well as proximal 

hypospadias, provided the age at the time of surgery, stretched penile length, width of the urethral plate, location of the 

meatus, deep glans groove and absent chordee were taken care and evaluated before surgery.. 

 

Keywords: Snodgrass repair, TIP repair, hypospadias repair, distal hypospadias, technique of hypospadias repair. 

1. INTRODUCTION 

Hypospadias is a congenital anomaly commonly in males, with a reported incidence of approximately 18.6 cases per 10,000 

live births within Europe (1). In India, according to 2011 census, the incidence of hypospadias is around one in 150 to one 

in 300 males child birth (4). Western countries have distal hypospadias as the most common variety, whereas in Asian 

countries the proximal varieties are more common. (3,4) The incidence of female hypospadias is further rare with an 
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incidence of one in 5,00,000 female births (3). It is characterized by a triad of a urethral meatus on the ventral aspect of the 

penis anywhere proximal to the glans to the perineum, a ventral curvature of the shaft of penis, known as chordee, and a 

foreskin which is incompletely formed dorsally and present as a hood (1,5). The spectrum of severity in hypospadias varies 

from the cosmetic appearance to the functional capacity of the penis in the form of voiding problems and the sexual problems 

in later life. The objectives that guide the surgical repair of hypospadias are multifaceted, encompassing the anatomical 

reconstruction of the penis to its appropriate length, the relocation of the urethral meatus to the tip of the glans, and the 

effective correction of any coexisting penile chordee. Ultimately, the goal of all the interventions is to achieve both a normal 

aesthetic appearance of the penis and unimpaired urinary and sexual function. Over the years, a multitude of surgical 

techniques have been developed and described for the correction of hypospadias. The total number of documented variations 

exceed 200 (5,6). Among these, the tubularised incised plate (TIP) urethroplasty technique has gained widespread recognition 

and adoption following its popularization by Snodgrass in 1994 (7), and has emerged as a cornerstone in the surgical 

management, particularly for cases involving distal and mid-penile hypospadias (8) and in some cases proximal hypospadias. 

The TIP technique is often favoured by surgeons due to its perceived versatility, relative ease of execution, and the generally 

favourable cosmetic outcomes it achieves. 

This manuscript aims to provide a comprehensive overview of the current state of the TIP technique for the repair of coronal, 

distal, mid and proximal penile hypospadias. The specific objectives include: to analyze the outcomes of the TIP technique, 

including both the rates of surgical success and the incidence of postoperative complications and the factors associated with 

positive surgical outcomes.  

2. MATERIALS AND METHODS 

This study reviewed all the TIP hypospadias repairs done from August 2016 to July 2022 in the department of urology at a 

tertiary hospital, SMBT Institute of Medical Sciences and Research Centre, Nashik, Maharashtra, India. All the children upto 

thirteen years of age with coronal, distal, mid and proximal penile hypospadias were included in the study. All patients with 

proximal hypospadias and with severe chordee and those needed two stage repairs were excluded from the study. We 

collected the demographic data alongwith the type of hypospadias, outcome of the surgery and the complications. 

Surgical technique 

All patients were given general anaesthesia with supplemented by the caudal block. The surgical repair was done with the 

patients in supine position. Prior marking of the incision with sterile marker was done, which included marking alongside 

the urethral plate, with of 6-9 mm as per the width of the native urethral plate, encompassing the meatus and continuing 

circumcoronal 8-10 mm below the coronal sulcus. This helps avoid too close suture line near the glans during final suturing. 

A stay suture was taken on the dorsal glans to handle penis during the surgery. This was followed by the degloving of the 

penis. This was followed by the Gitte’s test to look for any chordee. Dorsal plication was needed in patients with >30° 

chordee, as suggested by Snodgrass. Then, a vertical incision extending from the posterior part of the hypospadiac meatus 

to the glans tip was made. This was followed by the tubularisation of the urethral plate over 8/10/12 Fr silicon catheter as 

per the age of the patient, to form the neourethra. After reaching the glanular level, glans wings were made after applying 

pressure at the base of the penis to reduce the bleeding. The glanular neourethra was then made with approximation of the 

glans with mattress sutures, with distal part suturing done in continuous fashion with the neourethra. This was followed by 

the prepucioplasty and final skin closure with an intervening layer between the neourethra and the skin avoiding overlapping 

of the suture lines. We used 5-0/6-0 polydioxanone suture for the neourethra and 4-0/5-0 polydioxanone for the 

prepucioplasty and the penile skin closure as per the age of the patients. The catheter was fixed with prolene 3-0 suture to 

the glans suture taken initially. A conical glans with oval slit like meatus at the end of the surgery was the aim. 

All the patients were given paracetamol for pain post-operatively. We followed the protocol of dressing and catheter removal 

as learned from Professor Asopa HS. The first dressing was done on 5th post-operative day, after which the patients were 

discharged. They recalled in the outpatient department for 2nd and 3rd dressing on 10th and 14 post-operative day. The catheter 

was removed on 14th post-operative day routinely, but in few cases, it was removed early on the decision of the operating 

surgeon. The stream of urine after catheter removal was noted. Further follow-up was advised after 15 days and then every 

3 months for the first year followed by yearly follow-up. the minimum follow-up in the study was two years. 

Statistical analysis 

The patient and surgical data was collected and recorded in an excel sheet. It was then processed using the SPSS software 

version 21 for the data analysis. Descriptive statistical analysis was done after getting the demographic, peri-operative and 

follow-up data records. Percentages and frequencies describe the qualitative data. A p-value of less than 0.05 was considered 

significant. 

3. RESULTS 

The mean age of patient for hypospadias in our study was 1.6 years with a range from 11 months to 13 years. The most 

common hypospadias type was distal penile variety and rest as shown in table 1. We were able to achieve neo-urethral 
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reconstruction with wide normal looking meatus at the tip of the glans in all the patients. After degloving with or without 

chordee release where needed, we were able to create a mean urethral length of 3.2 cm with a range from 1.4 to 5.8 cm. 

Table1: Demographic data of the patients and follow up period 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The most common complication (Table 2) was catheter symptoms with or without catheter blockage in ten percent of the 

patients. Overall complication rate was 20.62% in the study. Urethra-cutaneous fistula occurred in 6.25 percent cases, meatal 

stenosis in 3.75 percent cases and stricture urethra at the site of the original meatus proximally in 1.25 percent cases. Urethra-

cutaneous fistula and stricture urethra patients were re-operated after 6 months and meatal stenosis patients were managed 

with regular and serial meatal dilatation only. Two patients had penile torsion post-operatively. Among these, one was minor 

and managed conservatively and the other was managed with degloving after 6 months of the first surgery. 

Table 2: Complication rates among 160 patients operated for hypospadias 

Type of complication Number Percentage 

Urethro-cutaneous fistula 10 6.25 

Meatal stenosis 6 3.75 

Parameters Mean± SD/Number Percentag 

Age (years) 1.6 ± 0.5  

Weight (kg) 13.1 ± 3.1  

Stretched penile 

length (cm) 

3.7 ± 0.9  

Urethral plate 

width (mm) 

9.6 ± 1.6  

Meatus Number 

Coronal 

Distal penile 

Mid-penile 

Proximal penile 

45 28.12 

75 46.87 

24 15 

16 10 

Glans groove  

Deep 

Shallow 

128 80 

32 20 

Chordee  

Absent 

<30’ 

>30’ 

101 63.12 

49 30.62 

10 6.25 

Torsion  

Absent 

<30’ 

146 91.25 

14 8.75 

Follow up period 

(months) 

Minimum Maximum 

12 96 
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Stricture urethra 2 1.25 

Penile torsion 2 1.25 

Glans dehiscence 3 1.87 

Wound infection 7 4.37 

Catheter symptoms 16 10.0 

Total 33 20.62 

 

Patient factors that positively affect the surgical outcome were early age of repair, stretched penile length of 3.8 ± 0.9 cm, 

urethral plate width of 9.8 ± 1.8 mm. Distal location of the meatus with deep groove of the glans without chordee were 

favourable factors that were statistically significant (p-value of <0.05) in our study (Table 3). 

Table 3: Significance between patient factors and successful surgery outcomes 

Variables Successful outcome 

patients 

p-value 

Age (years) 1.5 ± 0.7 <0.05 

Weight (kg) 13.2 ± 3.2 >0.05 

Stretched penile length (cm) 3.8 ± 0.9 <0.05 

Urethral plate width (mm) 9.8 ± 1.8 <0.05 

Meatus  

Coronal 

Distal penile 

Mid-penile 

Proximal penile 

44 (27.5%) <0.05 

70 (43.75%) <0.05 

20 (12.5%) >0.05 

11 (6.87%) >0.05 

Glans groove  

Deep 

Shallow 

118 (73.75%) <0.05 

27 (16.87%) >0.05 

Chordee  

Absent 

<30’ 

>30’ 

93 (58.12%) <0.05 

44 (27.5%) >0.05 

8 (5.0%) >0.05 

Torsion  

Absent 

<30’ 

133 >0.05 

12 >0.05 

4. DISCUSSION 

Hypospadias surgery is the most challenging reconstructive surgery among the field of urologic reconstruction surgeries. 

The concept of addressing hypospadias through the tubularization of the urethral plate has historical roots. Thiersch in 1869 

and Duplay in 1874 described their techniques that laid the foundational principles for utilizing the urethral plate in 

hypospadias repair. Orkiszewski also described a similar surgical approach in 1987. Finally, Snodgrass was the person who 

popularized the tubularised incised plate (TIP) technique in 1994. He introduced the key modification of performing a 

midline incision on the urethral plate, which allowed for a tension-free tubularization of the plate to form the neourethra. 
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This innovation represented a significant step forward in the surgical management of hypospadias, contributing to improved 

functional and cosmetic outcomes. 

Distal hypospadias (50-70%) represent the most common type of the hypospadias variety among the various varieties of 

hypospadias (9). In our study 75% of the cases were distal hypospadias type (coronal + distal). As the hypospadiac meatus 

goes proximally, the success of repair also goes in the reverse direction. This means that the surgical repair becomes 

complicated with more chances of complications. For distal hypospadias varieties, MAGPI and the Snodgrass techniques are 

considered more reliable and are done by most surgeons practicing the art of hypospadias repair (10). We also used the 

Snodgrass repair technique in the current study. Many hypospadias varieties are associated with chordee. Correction of this 

chordee is important to straighten the penis and to form the neourethra. We had chordee in 32.5% of the cases. Most of the 

chordee (<30°) were corrected (27.5%) after degloving the penis during initial phase of the surgery. Patients with >30° of 

the chordee (5%) needed dorsal plication, as described by Snodgrass (11). 

One important step and concept in preventing the formation of fistula after the Snodgrass hypospadias repair is the 

introduction of an interposition layer between the newly formed urethra and the final skin closure. We used the dorsal prepuce 

alongwith the dartos in our study. We had fistula formation in 6.25% of the cases and penile torsion in 1.25% of the cases. 

Radi Alsharbaini et al had a fistula rate of 5.2% and torsion in 7.8% of the cases in their study (12). Fathi et al had a fistula 

rate of 33.3% in their study (13). Braga LH et al in their meta review reported 5.9% mean fistula rate (14). 

In our study, we did complete degloving of the penis upto the peno-scrotal junction in all the cases. This prevented chordee 

as well as the torsion of the penis and allowed to perform the Gitte’s test successfully.  Selami and Warren also did the same 

in their patients and had good results (15). The glans dehiscence rate in our study was 1.87% while Fathi et al had no glanular 

dehiscence in their study (13). Elbakry A et al reported the glanular dehiscence rate of one percent in their study (16). 

Stretched penile length of the patient before the surgery is an important factor for the final surgical outcome with respect to 

the cosmetic appearance and the function. We had stretched penile length of more than 3.6 cm in our study, which was 

statistically significant for the successful outcome. Abdelhalim et al also had similar significant positive results in their study 

(17). 

3.75% cases had meatal stenosis in our study. Snodgrass and Wilkinson reported a similar meatal stenosis in their studies 

(18,19), while Braga LH et al reported meatal stenosis with a range from 0-17% in their meta review (14). Elbakry A et al 

reported the mean meatal stenosis rate of 3.6% in their study (16). In our study, we had stricture formation in the proximal 

part of the neourethra in 1.25% cases. Abdelhalim et al reported 3% stricture rate in their study (17). Elicevik et al and Yildiz 

et al reported a stricture rate of 0.8% and 0.7% in their case series (20,21). 

The overall complication rate in our study was 20.62%, excluding the catheter symptoms, the rate comes down to 10.62%. 

Fathi et al reported a complication rate of 24% in TIP repair in their study (13). Snodgrass et al reported 0-17%, Xu et al 

reported 18.1%, and Asmal et al reported 7% complication rates in their studies (22,23,24). 

Age at the time of surgery, stretched penile length, width of the urethral plate, location of the meatus, deep glans groove and 

absent chordee were the statistically significant factors that have a favourable surgical outcome. As suggested by European 

Association of Urology 2025 guidelines (25), the age for primary repair of hypospadias is 6 months to 18 months. In our 

study the mean age of surgical repair was 1.6 ± 0.5 years. Abdelhalim et al in their study operated children with a mean age 

of 3.5 ± 1.5 years (17). Ozmen et al operated children at the mean age of 8.58 (±8.3) in their study, but this mean age was 

reduced to 7.84 (±7.3) in the successful cases (26). We also had a reduced mean age of 1.5 ± 0.7 years in successful cases in 

our study. 

The width of the urethral plate is very important parameter for the success of the hypospadias surgery. We had a good success 

with a urethral plate width of 9.8 ± 1.8 mm. Abbas et al suggested that for good outcome of TIP repair the urethral plate 

width should be more than 6 mm (27). Zhang et al suggested that the quality of the urethral plate is an independent and 

important factor that affect the surgical outcome of hypospadias surgery (28). Abdelhalim also suggested that a plate width 

of >9mm is good for healing after hypospadias surgery (17). In our study, deep glans groove was associated with a successful 

outcome. Karabulut et al in 2022 suggested that glans width of <14 mm affects the glanular dehiscence (29). 

Any form of torsion preoperatively in a patient of hypospadias does not affect the surgical outcome. Even >30° of torsion 

preoperatively, 8.75% cases in our study, had a successful outcome. Bhat et al and Abdelhalim et al also suggested in their 

studies that penile torsion does not have any relation with post-operative outcome in TIP hypospadias surgery (30,17). 

The limitations of our study were a smaller sample size, retrospective nature, absence of long-term outcome assessment of 

function, sexual response and cosmesis. The surgeon’s experience and the role of pre-operative hormonal therapy were not 

taken care. Duration of the per urethral catheterisation was also not taken into consideration as the catheter was removed as 

per the decision of the surgeon irrespective of the duration of the catheterisation. 

Despite all these limitations, our study provides highlights into long-term success of tubularised incised plate urethroplasty 

technique. The strength of the study lies in the longest follow up of 96 months and consistency of use of the tubularised 
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incised plate urethroplasty technique for even proximal hypospadias varieties. All this clearly stand aloud and correlate with 

other studies with same limitations and contribute to further enhance the encyclopaedia of hypospadias surgery. 

5. CONCLUSION 

The tubularised incised plate urethroplasty technique proposed by Snodgrass stands tall for distal, mid as well as proximal 

hypospadias, provided the age at the time of surgery, stretched penile length, width of the urethral plate, location of the 

meatus, deep glans groove and absent chordee were taken care and evaluated before surgery. The budding urologists should 

try to learn at least the TIP repair technique during their initial days followed by further redefining of their skills in due 

course of their practice. 
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