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Numerous methods for repair of hypospadias have been introduced. The 

technique of Tubularized Incised Plate urethroplasty has gained 

widespread acceptance. In the classical method of Tubularized Incised 

Plate urethroplasty, to divert urine flow and preventing urethral stenosis, a 

stent was used, but its necessity is questionable for some surgeons. 

In this paper we systematically compared the results of operations in 

different studies.  Searching the databases such as PubMed, SCOPUS, and 

Google Scholar was done and articles found from January 1994 to 

September 2013 were included. Then articles about the impact of use or 

non-use of urinary catheters on surgical outcomes were analyzed.  

By reviewing 168 studies related to repair of hypospadias with TIP, we 

selected 11 studies that met our inclusion criteria which did not use a 

stent. A total of 708 children had urethroplasty using the TIP method 

without stent. The overall complication rate such as meatal stenosis and 

fistula compared with stents was not significant.  

It could tell us that at least in some cases especially in distal types, use of 

stent can be avoided, because its least benefit would be reduction of 

bladder spasm and urinary tract infections. 
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Introduction 

Hypospadias is one of the most common 

congenital abnormalities in boys 

characterized by a meatus that opens into the 

ventral surface of penis. Hypospadias 

classification is according to meatal location 

(anterior, middle and posterior). The 

incidence has been calculated as 1 in 300 live 

male births.1 Up to now, there are various 

methods and innovations to repair this 

abnormality, but almost in all cases, fistula as 

the most common complication and then 

dehiscence are the side effects that surgeons 
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are worried about them. The other main 

complications are meatal stenosis, residual 

chordee and diverticulum.1    

In 1994 Warren Snodgrass had described a 

procedure using a Tubularized incised plate 

(TIP) and its excellent results. In this method, 

making a longitudinal incision on the urethral 

plate (UP) with tubularization to make a 

neourethra and putting a flap on it can 

minimize the rate of complication. The most 

important note in this technique is creating a 

relaxing incision in the UP and using 

protective dartus flap to cover the 

neourethra.2,3 

Although at first this method was used in 

cases of distal hypospadias, several years 

later, published articles on a variety of 

proximal forms were also demonstrated its 

success.4-6 This technique quickly became 

widespread and has been popular during the 

following years in the world. 

In the classical method of TIP, to divert urine 

flow and preventing urethral orifice stenosis, 

a stent was used, but its necessity is 

questionable for some surgeons.7-11 

There is a point here that in order to avoid 

possible complications, especially meatal 

stenosis, is urinary catheter insertion 

required? This study aimed to determine the 

prevalence of hypospadias complications 

following the TIP method with or without 

using stent. In this paper we systematically 

compare the results of operations in different 

studies. 

 

Method of Literature Review 

A systematic review was conducted on 

published papers which studied the 

complications of these two surgical 

approaches. Searching the databases 

including PubMed, SCOPUS and Google 

Scholar was done from January 1994; the 

time of inventing this method to September 

2013 by using MeSH Headings including: 

Snodgrass, hypospadias, stent, Tubularized 

incised plate urethroplasty and complication. 

All abstract and full text English-language 

articles were studied. Then articles about the 

impact of use or non-use of urinary catheters 

on surgical outcomes were analyzed and 

other publications were excluded. In cases 

that the urinary catheters were removed 

within 24 hours, it was considered as without 

using catheter. In this review, all original 

articles in which the stent was not used 

compared to the studies using stent were 

selected. Stent group included a systematic 

review performed by Braga et al. 12 All types 

of hypospadias, including proximal, middle 

and distal were included in our study. Studied 

complications included all cases of fistula, 

meatal stenosis, extravasation, urinary 

retention, and dehiscence. 

Studies that included patients with glanular 

type, catheters that removed within 24 hours, 

types of reoperation and operation in adult 

ages were excluded. Also, animal studies, 

patients in puberty or sample size less than or 

equal to 5 cases were not included. Data on 

all cases of the two groups related to surgery, 

average age, type of hypospadias and number 

of complicated cases (based on type of 

complication) were extracted from all the 

papers.  

Data analysis was performed using trial 

version of Stats Direct Software and 

evaluation of heterogeneity was done by I2 

and Cochrane Q statistics (with significance 

of P <0.1). Due to the lack of heterogeneity in 

the data, for meta-analysis and estimating the 

overall incidence of complications for total 

data from all studies, the random effects 

model was used. 

Descriptive statistics were performed using 

SPSS V. 15. Complication rates between 

various series were compared using two-

sided χ2 -test. 
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Table 1: Studies comparing the Snodgrass repair with and without usage of urethral stent 

Author 

(Date) 

Type Technique 

(N) 

Meatal 

Stenosis (%) 

Fistula Urinary 

Retention 

Extravasation Bladder 

Spasm 

Elsherbiny16 

(2003) 

 

D 

S (35) 1 (3%) 2 (6%) - - 3 (8%) 

N.S (29) 1 (3%) 5 (17%) 7 (24%) 5 (17%) - 

Aslan15  

(2007) 

 

D 

S (29) - 2 (6.9%) - - - 

N.S (99) 3 (3%) 7 (7%) - - - 

Radwan13 

(2012) 

D 

 

S (129) 11 (8.5%) 11 (8.5%) - - 43 (33%) 

N.S (63) 3 (2.3%) 3 (2.3%) - - - 

Xu14 

(2013) 
D-M 

S (103) 3 (2.9%) 6 (5.8%) - - 11 (10.7%) 

N. S (151) 5(3.3%) 8 (5.3%) 6 (4%) 2 (1.3%) - 

Total  

S (296) 15 (5%) 21 (7.1%) - - 57 (19.2%) 

N.S (342) 12 (3.5%) 23 (6.7%) 13 (3.8%) 7 (2%) - 

D= distal shaft, M= mid shaft, S= stent, NS= no stent 

 

 

Results 

By reviewing 168 studies related to repair of 

hypospadias with TIP, we found 29 papers 

with regard to catheterization and meatal 

stenosis. After removing case report and 

animal studies,  

11 studies that met our inclusion criteria and 

not used a stent were selected. Although in 

some 

cases the stent were used in this study, but the 

subjects were excluded from the general 

population due to short time usage of stent or 

reoperation.8, 13-16  

A total of 708 children had urethroplasty 

using the TIP method without stent. The 

mean age of the patients was 35 months. Six 

hundred and four cases were distal 

hypospadias and 79 were mid shaft.  Mean 

duration of follow-up was 17.9 months (6-24 

months). In addition, in four of these studies, 

the results of two urethroplasty techniques 

with and without stent were compared and 

shown in Table 1. 

 

Discussion 

Animal studies 

Hafez induced hypospadias in 13 rabbits. 17 

Then urethroplasty without the use of stent 

was done by TIP method. Urethrography and 

biopsy were performed at second day, second 

week, fifth and sixth week and at 12 week. 

No complications were observed. 

Histological assessment determined that 

urothelium fully restored as well in the 

second week in the absence of the stent. 

Therefore, it can be concluded that the stent 

is not necessary for repair. 
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Lopez, in a study on a number of pigs 

concluded that re-epithelialization is 

completed on the fifth day. 18 On the other 

hand, Eassa in an article published in 2011, in 

an animal model showed that using stent for 

7 days after surgery adds only 2 mm to the 

surface of urethral plate that was not 

statistically significant. 19 

Human studies 

Buson in 1994 presented the first report about 

the lack of using stent in hypospadias repair 

by Mathieu method, and emphasized on using 

stent for 2-5 days due to high rate of 

complications of urinary retention and fistula. 

8 The complication rate in the non- stent 

group was 18.9% vs. 4.6% in the stent group. 

However, a similar study on 222 patients by 

Hakim et al concluded that placement of stent 

Table 2: Studies comparing the Stent-free tubularized incised plate repair of hypospadias 
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39Steckler 

(1997) 
31 D(31) 12 0 0 0 0 0 

- 

 

40Smith 

(2001) 
52 D,M(45,7) 22.9 0 0 0 0 0 21 

16sherbiny-El 

(2003) 
29 D(29) 72 5(17%) 6(20%) 7(24%) 0 5(17%) 6 

25Leclair 

(2004) 
126 D,M 15.7 9(5.6%) 4(2.5%) 3(2.5%) 6(4.4%) 0 12.4 

15Aslan 

(2006) 
99 D(99) 33.4 7(7%) 3(3%) 0 0 0 22.3 

9Almodhen 

(2008) 
32 

D-M, 

P(26,6) 
18 0 0 0 0 1(1.3%) 9 

10Turial 

(2011) 
41 

D,M(25,16) 

 
22 2(4.8%) 1(2.4%) 0 0 0 22 

7sherbiny-El 

(2004) 
39 D(39) 84 4(10%) 2(5%) 0 1(3%) 

0 

 
10 

42Ritch 

(2010) 
45 D(45) - 3(6.7%) 0 0 0 0 12 

13Radwan 

(2012) 
63 D(63) 21.5 3(2.3%) 8(12.7%) 0 0 0 21.5 

14XU 

(2013) 
151 D,M(102,49) 54 8(5.3%) 5 (3.3%) 6 (4%) 0 2 (1.3%) 24 

D= distal shaft, M= mid shaft, P= proximal shaft 
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or leaving it had no effect on rate of 

complication.11 

Overall complication rate 

Braga et al (RA) 12 in a review article written 

about the results of hypospadias repair using 

the TIP analyzed the side effects of surgery. 

They reviewed 66 studies with a population 

of 4554.  Although all cases in Braga's study 

had distal hypospadias, in our study the 

majority of patients had distal type as well. 

Also, they excluded adult studies; reoperation 

and articles reported very high complications 

due to performing the surgery by less-

experienced surgeons. In most cases of 

surgeries urethral stent was used. Finally, 

with regard to the mentioned above 

considerations, the total complication rate 

were determined 6.5% (mean = 7.3%). They 

also concluded in a study with a sample size 

more than 30 patients that more experience of 

surgeons resulted in a less chance of 

complications. This subject has shown more 

prominent in the experience of Snodgrass 

series as the inventor of this technique. As in 

a review article and evaluation of 10 studies 

with participation of 750 people, the 

incidence of complications was 7%. 

Although, the incidence of surgical 

complications when performed by himself 

has ranged from 0 to 4%.2, 3, 20-23 

In our study, by reviewing 11 studies and 708 

patients, the overall incidence of 

complications was determined 14.26%. Since 

the most important complications of 

hypospadias repair are fistula and meatal 

stenosis, without considering other 

complications, the total complication rate was 

9.03%. ( 95%CI: 4.77 to 14.47) (Table 2). 

Although like Braga et al12 study, we did not 

remove the studies with too much side 

effects, if we exit the study with the largest 

effect from the reviews, the prevalence of 

total complications will decrease to 

8.9%(95%CI: 3.9 to 15.7), and as a result the 

overall complication rate  compared with 

stents will not be significant (P>0.05). 

Fistula rate 

In article by Braga et al12 repairing of urethra 

by distal TIP method with stent, the 

prevalence of fistula has ranged from 0-16% 

(Mean = 5.9%). They concluded that several 

factors can affect the fistula such as; surgical 

techniques, dealing with the delicate tissue, 

age, type of hypospadias, proper coverage of 

hypospadias and proper repair of the skin.  

This review found five studies in which the 

prepuce was saved and the prevalence of 

fistula increased to 14%.  

Perlmutter et al  showed that the rate of 

complication in children younger than six 

months is less than older ones. 21  

Our review of 11 studies also showed that the 

mean prevalence of fistula is 5.6% (95%CI: 

3.3 to 8.5) when using TIP method without 

stents. Therefore, the prevalence of fistula 

compared with surgery using stents in our 

review was similar to Braga et al. literature 

review study (mean=5.5%, 95%CI: 1.9 to 

10.) (P>0.05). 12 

In a study by Radwan on 192 patients, it was 

confirmed that what plays an important role 

on creating fistula is the correct diversion of 

urine flow through the supra pubic catheter.1  

In another study, Elbakry showed that 

repeated dilation and meatal stenosis had 

more important role for prevention of fistula, 

because placement of stent without dilatation, 

the prevalence of fistula reaches 31%, while 

with dilatation, it will be 3%.22 

Meatal stenosis 

Although Snodgrass with repeated dilatation 

and final evaluation with ureteroscopy 

reported that the prevalence of stenosis was 

less than one percent23, according to the 

Braga et al study12, the repair of distal 

hypospadias with the TIP method without 
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stent, the prevalence of meatal stenosis was 

determined from 0-17% (mean=2.1%). In 

some of these studies, the prevalence of 

meatal stenosis was high from 6-20% which 

could be due to inappropriate technique and 

continuing the incision up to the tip of 

glans.24-31  

In this study, by evaluating 11 articles and 

708 patients who underwent TIP 

urethroplasty without stent we found that the 

prevalence of meatal stenosis varied from 0-

20% (mean = 4.1%)(95%CI: 1.8 to 6). Thus, 

likewise, the prevalence of meatal stenosis 

was not significant compared to patients with 

stent surgery in Braga et al study (P>0.05). 

As noted earlier, meatal stenosis due to 

creating a resistance against the flow of urine 

can increase the prevalence of fistula. So, to 

avoid both complications, some recommend 

repeated meatus dilatation.22, 23 In a study, 

Snodgrass performed surgery on 72 patients. 

Then postoperative dilatation was performed 

for all of the patients. After a year, they were 

evaluated by uroflowmetry for stenosis. 

During calibration and uroflowmetry was 

proved that no narrowing of the lumen 

occurred.23 

On the other hand, in the study by Lorenzo32, 

134 patients with proximal and distal 

hypospadias were divided into two groups. 

The first group had a regular urethral 

dilatation and the second group did not. 

Degree of Meatal stenosis was seen only in 

0.7% of cases that was equal in both groups. 

Finally, the researcher suggested performing 

uroflowmetry for all cases 6 months after 

surgery to treat asymptomatic stenosis.  

Meatal stenosis and follow up with 

Uroflowmetry 

According to some surgeons, stent placement 

alone is not a factor to prevent a stenosis and 

dilatation should be performed frequently. 

Elbakry22,23 divided 64 patients into two 

groups. All patients had a stent for 10-12 

days. The first group was 38 patients that had 

daily dilatation for 12 weeks but the second 

group did not. In total, 9% of cases had 

complication. Three percent was in group 

with dilatation and 31% in group without 

dilatation. In second group, six patients 

developed a fistula and two patients were 

involved with urethral stenosis. Four patients 

who had fistulas also had meatal stenosis. 

Thus, despite stent placement to prevent 

meatal stenosis and subsequent increasing the 

chance of fistula, repeated dilatation was 

recommended.  

Asymptomatic stenosis is cases that may not 

be included as side effects. Marte34 during a 

study on 21 patients who apparently had no 

problem found 3 meatal stenosis following 

uroflowmetry.  

In another study35, Tuygun et al. carried out 

serial uroflowmetry in 70 patients aged 30 

months after surgery. Among them 10 

showed stenosis, although they were 

clinically asymptomatic. The mean duration 

of showing the stenosis was 10.5 months 

after surgery. So that, it is recommended to 

assess stenosis in all cases.  

On the other hand, Holmdahl36 and 

colleagues in a study on 126 children who 

underwent surgery performed uroflowmetry 

in 68 patients two months after surgery and 

12 months for the rest of the patients. Initial 

uroflowmetry showed 49% of patients with 

distal hypospadias and 87% of patients with 

proximal type had low flow rate, but in 

delayed uroflowmetry, only 10% showed 

stenosis. Therefore, in patients who do not 

need initial uroflowmetry and in symptomatic 

cases or proximal type, uroflowmetry is 

better doing.  

Also, Andersson et al evaluated 48 patients 

who had uroflowmetry one year and seven 

years after urethroplasty. He showed that in 

many of the patients urinary flow will return  
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Figure 1. Odds ratio meta-analysis plot and random effects in studies of the Snodgrass repair with 

and without usage of urethral stent 
 

 

to normal over the time.37 Eassa also found 

similar results. 19 Although some surgeons 

believe that patients need to longer follow-

up.34-38 

Comparative analysis between studies with 

and without use of stent urethroplasty 

In this review we found four studies by TIP 

method that compared using or not using the 

stent. They are illustrated in table.1.  

According to the meta analysis results, use of 

stent is associated with more complications, 

but the results is not statistically significant 

[OR=1.1 (CI 95%:0.2 to 6.1], (P>0.05).  

The prevalence of fistula as a side effect was 

not affected by presenting or not of stent 

[OR=1.05 (CI 95%:0.50 to 2.1],(P>0.05). 

Similar result was obtained for meatal 

stenosis [OR=1.2 (95% CI: 0.5 to 2.7)].  

In a study by El-sherbiny16 64 children with 

distal hypospadias underwent surgery by two 

different techniques, stent and stent-free. The 

rate of postoperative complications, including 

painful voiding, urinary retention 

extravasation and meatal stenosis was higher 

in non- stent group. Considering the above 

results, to reduce complications, it is better if 

the stent stays for a week after surgery. 

Aslan in a study examined the role of stent on 

183 children with distal shaft hypospadias 

repair at two-center.15 Catheter was removed 

before 24 hours in one group (99 patients) 

and in second group it was remained for 7-14 

days after surgery (29 patients). During 

follow-up, it was cleared that the duration of 

catheter insertion had no effect on developing 

complications. This is also not related to the 

type of hypospadias and toilet-training of 

children. The rate of complication in group I 

and II was 11.1% (7 fistula and 3stenosis), 

and 13.8% (2 fistula and one dehiscence), 

respectively. 

Radwan13 in a study divided 192 patients into 

three groups. Urethral stent was used for first 

group. The second group had suprapubic 

Odds ratio meta-analysis plot [random effects]

0.01 0.1 0.2 0.5 1 2 5 10 100

XU et al 2013 1.49 (0.72, 3.08)

Radwan et al  2012 9.65 (3.76, 29.02)

Aslan et al 2006 0.66 (0.07, 3.39)

El -sherbiny et al 2003 0.13 (0.03, 0.45)

combined [random] 1.09 (0.20, 6.07)

odds ratio (95% confidence interval)
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catheter and in the third group, a narrow 

anterior urethral stent was used in addition to 

suprapubic catheter. The prevalence of 

bladder spasm in the first group was 33% and 

in the rest it was zero. 12.7% had developed 

fistula, and the rate of fistula was reported 

2.3% in the other two groups. Meatal stenosis 

in second group that had not used the stent 

was 12.7%, while in the other two groups it 

was 2.3%. They concluded that intra-luminal 

stent could prevent meatal stenosis.  

XU14 in a study on 254 children with distal 

and middle hypospadias, did not use stent in 

151 of them. Bladder spasms and urinary 

tract infections were higher in the stent 

group. Urinary retention in the stent group 

was 4%, while it was not statistically 

significant in other group. (Figure 1) 

Leclair In 2004 used the TIP technique 

without stent in 126 patients with middle and 

distal hypospadias. Complications included 

5.6% fistula and 2.5% meatal stenosis. 

Suprapubic catheter was used in 2.5% of 

patients due to urinary retention.25 

Almodhen9 operated 32 patients with 

proximal, middle and distal hypospadias 

without stent. Urinary extravasation was 

observed in one case (3.1%) and the problem 

was resolved with the insertion of the catheter 

for 5 days. No other complications were 

observed, and all the patients had excellent 

cosmetic. 

They claimed that leaving the stent, there is 

no need to prescribe antibiotics and 

anticholinergics. Steckler also in distal 

hypospadias repair by Thiersch-Duplay 

method that modified by TIP found similar 

results.39 

Smith in 2001 in a study of 52 children with 

different types of hypospadias (MS - DS) 

repaired the defect with modified TIP 

procedure. In this approach, the cut was deep 

up but was not drawn until the tip of Glans. 

Stent was not used in these patients and the 

rate of complications was zero. 40 

 

Conclusion 

As can be seen in almost all of the studies, 

related to use of stent, in urethroplasty, a 

catheter was used for proper calibration. The 

difference is that some researchers believe in 

using it and then removing it within 24 

hours.42, 10 Other group keep it in place for a 

longer time.13, 15, 16, 33, 41  

Comparing the two approaches in a large 

volume with acceptable results can be very 

difficult and in this regard we were able to 

compare the results with the literature review. 

Clearly, making conclusion can be difficult 

due to lake of homogenicity and different 

results reported by surgeons. But it could tell 

us that at least in some cases especially in 

distal types, use of stent can be avoided, 

because its least benefit would be reduction 

of bladder spasm and urinary tract infections. 

Further case control studies with adequate 

sample size, will probably clear the possible 

doubts. 
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