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Purpose: Tubularized Incised Plate (TIP) urethroplasty is a technique for urethral re-
construction of hypospadias although there are some controversies for its use in recur-
rent cases. The aim of this study was to review the results of TIP technique in various 
studies and the usage of different flaps for covering the repair site.
Material and  Methods: Extensive Search was performed for articles published between 
1994 and 2013 in common electronic databases. The overall TIP complication rates 
were estimated by a fixed effects model meta-analysis.
Results: 17 articles of hypospadia repair using the TIP method were reviewed. All stu-
dies performed surgery and repair on the basis of the Snodgrass’s method; however, 
some introduced modifications to the method. The prevalence of complications in re-
peated TIP surgery was 11.1 to 33.3% and the most prevalent complication in different 
studies was fistula. Based on the meta-analysis, the overall estimation of complications 
was 21.8 % (95% CI: 18.3 to 25.5).
Conclusion: Most studies performed the incision of the urethral plate to create a sup-
portive coverage upon neourethra, and confirmed its success. We recommend further 
investigation on using different flaps in well-designed randomized controlled trials to 
choose the best surgical method for repairing recurrent hypospadias.
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INTRODUCTION

Hypospadias are one of the most common 
inherent genital anomalies in boys. A common 
complication of several correcting techniques for 
hypospadias is fistula. The dehiscence of the repai-
red hypospadias is less prevalent than fistula, which 
worries surgeons, with both complications increa-
sing in cripple hypospadias (recurrent cases) (1).

Warren Snodgrass introduced Tubularized 
Incised Plate (TIP) urethroplasty in 1994 with the le-
ast complications. It is performed by a longitudinal 
cut on the urethral plate with tubularization and pla-
cing a flap on it. The most crucial part of this repair 

method is creating a relaxing incision at the bottom 
of the urethral plate and using a dartos flap as a 
supportive cover on the neourethra (2, 3). Although 
this method is employed for distal hypospadias, its 
success for proximal cases has been shown in several 
published articles (4).

TIP technique is preferred by many surgeons 
around the globe. However, there are some contro-
versies for its use in recurrent hypospadias and whe-
ther it can be used in this situation. Other important 
arguments include finding a suitable tissue for cove-
ring the repair site, in the case of having no adequate 
prepuce, and the contraindication of previous TIP for 
deciding to use the TIP technique again.
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The aim of this study was to review the 
complications of TIP method in different articles 
and the experience of other surgeons in the usage 
of flaps to cover the repair site. We also estimated 
complication rates by meta-analysis.

MATERIALS AND METHODS

English language databases including Pub-
Med and Google Scholar were searched for articles 
published since the introduction of the TIP tech-
nique (Jan 1994) until January 2013. Keywords 
included in the search strategy were hypospadias, 
reoperation, urethroplasty and TIP complications.

Inclusion criteria were surgical repairs 
(proximal, middle, and distal) by the TIP method 
of hypospadias of patients of any age. Titles and 
abstracts of papers were checked and all identified 
studies from the searches were assessed for eligibi-
lity. Studies on circumcised patients with hypospa-
dias who haven’t enough prepuces for repair were 
also included. Articles of subjects with glandular 
type or case reports urethroplasty with less than 5 
patients or animal studies were excluded from this 
review. References of the included papers were also 
searched for finding the relevant articles.

Included papers were analyzed carefully 
and detailed information regarding the year of pu-
blication, first author, study location, total sample 
size, mean age, number of surgeries and TIP sur-
gery techniques were collected. The proportion of 
patients with different complications and variety of 
flaps were considered as main endpoints of interest. 
The severity of complications was assumed similar.

Data analysis was carried out by the Stat 
Direct software. The heterogeneity was evaluated 
using the I2 and Cochrane Qstatistics (with signi-
ficance level of P-value<0.1). In the presence of 
homogeneity, the fixed effects model was used to 
estimate the overall prevalence of complications.

RESULTS

129 papers of hypospadias repair using the 
TIP method were found. After excluding papers by 
the exclusion criteria, full texts of 17 articles of 
repeated surgery by the TIP technique were inclu-
ded in this study. An overall view of included pa-

pers and their details (time, type of hypospadias, 
number of surgery and complications) are presen-
ted in Table-1. In total, 514 patients with different 
types of hypospadias, aged 7 to 34 months, were 
operated by the TIP method. The minimum and 
maximum numbers of surgeries were 1 and 5 ti-
mes, respectively.

In all studies, surgery and repair were per-
formed based on the Snodgrass’s method (5); ho-
wever some studies introduced modifications to 
the method (Table-2). For instance, Nguyen et al 
(6) used a ‘ventral dartos flap’ on 18 out of 27 pa-
tients. Occurrence of fistula as a complication was 
reported in 6% of this group. In the other group, 
the adjacent tissue was used and the prevalence 
of fistula was 16%.  Gurdal et al (7) reported 90% 
success of using the ‘tunica vaginalis reinforce-
ment flap’ on 9 patients. In another study, Hayashi 
et al (8) used an alternative flap such as the ‘pe-
riurethral tissue’ and the ‘de-epithelialized meatal-
-based flip-flap’ with a 100% success rate on their 
5 patients. The neourethra was covered in the stu-
dy by Shanberg et al. (9) by creating a ‘rectangu-
lar flap’ and making two parallel incisions at the 
lateral side of the shaft of penis leading to 85% 
success rate in 13 patients.

In another study carried out on 133 recur-
rent hypospadias patients, 3 surgical methods were 
employed for repair. The TIP method, inlay flap and 
two-stage buccal graft had an overall 74% success 
rate with 19, 15 and 38% complication proportions 
respectively. The authors suggested that these me-
thods are useful for repairing without using any skin 
flap (10). For treating severe scars, Ye et al (11) sug-
gested urethral plate repair by the dorsal inlay buc-
cal mucosal graft. This was followed by the urethral 
tubularization and covering by the subcutaneous 
dartos. This modification had 85% success rate on 
53 patients. In Saleh et al (12) serious complications 
occurred in 5 (17%) patients, consisting mostly of 
fistulas. Among 15 of these cases in which dartos 
was used alone as a barrier layer, fistulas occurred in 
3 (20%) patients. However, the fistula frequency re-
ached zero when a tunica vaginalis flap was added 
to the dorsal flap.

The proportion of complications in the re-
peated TIP surgery was between 11.1 and 33.3% 
with an average of 20.7% (Figure-1). Based on our 
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Table 1 - Characteristics of studies reporting secondary (redo) hypospadias operation.

Author/Date No of 
patients

Mean 
age (y)

Mean N of 
operation

Type Overall Complication 
rate (%)

Fistula % Meatal 
Stenosis %

Urethral 
stricture %

Dehiscence %

Luo et al - 19996 6 4.6 1 D-M (33.3) 16.6 16.6* None None

Yang et al - 200129 25 11.4 2.5 D-M-P - 28 52 8 None

Hayashi et al – 
2001 8

5 7.4 1 D (20) 20 None None None

Shanberg et al - 
20019

13 7.5 2.5 D-M-P (15.3) 7.6 7.6 None 7.6

Snodgrass et al – 
20025

15 4.2 1 D-M (20) 13.5 None None 6.6

Gürdalet al – 
20037

9 - - D (11.1) 11.1 None None None

El-sherbiny et al – 
200421

30 7 - D-M-P (20) 9 5 None 3

Nguyen et al – 
20046

31 - 1.1 D-M-P (23) Mostly - - 9.6

Cakan et al - 
200517

37 4.1 4.1 D-M-P (21.6) 10.8 2.7 2.7 5.4

Ziada et al – 
200615

30 4.3 1.6 D-M-P (23) 20 16.6 None None

Akal et al - 200630 18 11.2 1.2 D-M (22.2) 16.6 5.5 None 5.5

Eliçevik et al - 
200728

100 4.5 - D-M-P (26) 18 5 1 2

Saleh et al - 200712 30 4 1.2 D-M-P (16.6) 10 6.6 None None

Ye et al - 200811 53 11.6 2.1 D-M-P (15.1) 9.4 None 5.7 None

Mousavi et al - 
200820

17 4.6 1.3 D-M-P (23.5) 5.8 17.6 None 5.8

Snodgrass et al - 
200910

69 - 1.1 D-M-P (19) Mostly - - -

Gozar et al - 
201016

26 5.5 - D-M-P (23) 15.2 3.8 - 5.5

Total 514 6.2 1.6 (20.7) 14.1 9.2 1.2 3.1

*Subcoronal hypospadias was included in the distal group
P: Proximal shaft; M: Mid shaft; D: Distal shaft
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Table 2 - Technical modifications for the TIP procedure in patients with secondary (redo) hypospadias.

First Author Flap modification Year

Hayashi et al 8 periurethral tissue, de-epithelialized meatal-based flip-flap, scrotal dartos flap 2001

Shanberg et al 9 rectangular flap 2001

Gurdal et al 7 tunica vaginalis reinforcement flap 2003

Nguen et al 6 ventral dartos flap, adjacent tissue 2004

Saleh et al 12 dorsal dartos  plus tunica vaginalis flap 2007

Ye et al 11 dorsal inlay buccal mucosal graft 2008

Snodgrass et al 10 dorsal dartos flap, ventral dartos flap, adjacent dartos tissue 2009

Figure 1 - Forest plot of overall complications of 18 secondary (redo) hypospadias operation studies (PS: Proximal shaft; MS: 
Mid shaft; DS: Distal shaft).
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meta-analysis, the overall estimation of complica-
tions was 21.8 % (95% CI: 18.3 to 25.5). No hete-
rogeneity was detected between included studies 
in this meta-analysis, Cochran Q = 4.6 (df = 17), P 
= 0.996, I² = 0%. The most prevalent complication 
in different studies was fistula with an overall es-
timate of 16.3% (95% CI: 13.3 to 19.5) (Figure-2).

DISCUSSION

This meta-analysis reveals that several 
modified TIP techniques have been reported in hy-
pospadias patients of different age groups. Indeed, 

arguments still exist against utilizing TIP method 
for patients with recurrent hypospadias (13, 14). 
There is a belief that penile tissues in younger 
children have a better chance for the success of 
repair. Ziada et al. (15) reported a relationship be-
tween lower age and more success rate of secon-
dary surgical repairs of hypospadias in a study on 
61 patients. Gozar et al (16) described 92.5% suc-
cess rate in patients younger than 3 years in con-
trast to the 57% success of pre-pubertal patients. 
Moreover, Cakan and his coworkers (17) conclu-
ded that better results can be achieved in patients 
below the 5th year of their life.

Figure 2 - Forest plot of Fistula as a complication in 17secondary (redo) hypospadias operation studies, (Cochran Q = 10.4 
(df = 16), P = 0.848, I² = 0%).
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The TIP technique in circumcised patients

It is recommended that patients with hy-
pospadias should not be circumcised because of 
the superiority of the prepuce tissue covering the 
neourethra. However, in glandular cases this tis-
sue is not required. For repair in severe cases, the 
dorsal dartus flap is an appropriate tissue to cover 
the neourethra. The main advantage of these cases 
is that their U.P. is intact and the periurethral tis-
sue can be used as a supportive flap (18). Pieretti 
and colleagues (19) reported a high success rate 
for employing the TIP technique on 48 circumci-
sed patients. This high success rate was reported 
by other surgeons as well (17, 20).

Flap types and TIP reoperation

The most important difficulty in patients 
who have previously undergone unsuccessful re-
pair of hypospadias was the lack of foreskin and 
adequate tissue for the neourethral coverage. In 
primary cases, the dorsal dartos flap from the pre-
puce can be used, but if the tissue was previously 
removed, the surgeon would use other tissues for 
support (Table-2). Such cases could be categorized 
in three groups; ventral dartos flap, dorsal dartos 
flap and adjacent dartos tissue (5). Surgeons seem 
to be more willing to use the dartos tissue, espe-
cially the dorsal type in the case of lack of prepuce. 
Also, if possible they prefer to use an additional 
flap such as the tunica vaginalis for its reinforce-
ment. However, El-Sherbiny et al (21) emphasized 
on its use in the proximal hypospadias cases.

It should be noted that despite providing 
an appropriate flap, the meatus location has a gre-
at role on the complication rate. Gozar and co-
workers (16) reported that success rate in the re-
-operation of proximal hypospadias cases is 60% 
while in distal cases it is about 89%.  Subrama-
niam et al (22) reviewed the techniques for distal 
hypospadias repair and concluded that most sur-
geons prefer this technique. However, this method, 
which results in complication in about 33% of ca-
ses, has not been yet accepted for the proximal 
hypospadias. As with most surgical techniques, 
numerous studies indicated that citation of prima-
ry results is hasty for clear conclusion, because the 

number of side effects declined significantly when 
surgeons are more experienced (16, 17 23-25).

Scar and complications

It seems that with the increase of the num-
ber of surgeries and related scars, tissue perfusion 
decreases and the prevalence of side effects incre-
ase. Cakan and colleagues (17) studied 37 patients 
with distal and middle hypospadias. They reported 
a 82.6% success rate in patients with one previous 
surgery as opposed to the 28.6% in patients with 
two previous surgeries similar to other studies (16, 
26). Nevertheless, El-Sherbiny et al. (21) 4-year 
study on the rate of complications of the TIP te-
chnique with 133 patients concluded a similarity 
between primary and secondary repairs.

Snodgrass et al (27) reported severe scar 
and ventral curvature as the only contraindica-
tions for the TIP technique in re-operation. Simi-
larly, Nguen et al (16) and Eliçevik et al (28) em-
phasized that this technique is the best for repair of 
the recurrent hypospadias if the urethral plate has 
not been excised (6, 28). There is also the remarka-
ble question of using the TIP technique on cases 
where scars on the urethral plate occurred after 
the primary TIP urethroplasty. Snodgrass believed 
that using the TIP technique had no contraindica-
tions in contrast to Nguen et al (6) and Cakan et 
al (17), who believed that the complications are 
not related to the previous incision on the urethral 
plate. In contrast, Eliçevik et al (20) concluded 
that a ‘redo third redo’ operation should be avoi-
ded due to the increased rate of complications by 
the TIP’s secondary repair.

Yang and coworkers (29) studied compli-
cations in patients without U.P. manipulation and 
reported that there were no complications in this 
group compared to the 41.2% occurrence of com-
plications, mostly fistula, in patients with a his-
tory of the TIP urethroplasty.

CONCLUSIONS

The number of published articles in per-
forming the TIP technique for the treatment of 
secondary hypospadias are limited in comparison 
to papers from primary cases and because of the 
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varied age range of patients, the results of surge-
ries can be affected. Most studies were established 
on the incision of the urethral plate and creating 
a supportive coverage upon the neourethra, and 
confirmed its success. Consequently, the use of di-
fferent flap types is recommended to be studied 
in well-designed randomized controlled trials to 
choose the best surgical method for repair of re-
current hypospadias.
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