
Ahmed et al. African Journal of Urology          (2021) 27:152  
https://doi.org/10.1186/s12301-021-00255-6

ORIGINAL RESEARCH

Cosmetic outcomes of grafted tubularized 
incised plate urethroplasty in primary distal 
penile hypospadias: prospective comparative 
study with the classic Snodgrass repair
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Abstract 

Background: To compare the outcomes between classic tubularized incised plate (C-TIP), known as Snodgrass ure-
throplasty, and grafted TIP (G-TIP) in the repair of primary distal penile hypospadias.

Methods: Parents of all children presented to our tertiary care institution with primary distal penile hypospadias 
were asked to participate in this study. Patients were equally randomized using closed envelope method into two 
groups; Group A underwent repair using G-TIP and Group B underwent repair using the C-TIP. Circumcised cases 
and/or cases with penile chordee > 30 degrees were excluded from this study. Urethral catheter was kept for 7 to 
10 days after surgery. The success rate and cosmetic outcomes assessed by HOSE score were evaluated at 6-month 
postoperatively.

Results: A total of 55 patients were recruited in each group. One hundred and seven patients of the 110 patients (54 
and 53 in groups A and B, respectively) were evaluated at 6-month postoperatively using HOSE score. All preoperative 
data were comparable in both groups. Success was documented in 49/54 patients (90.7%) in group A. The five failures 
were secondary to two cases of glans dehiscence and three cases of residual postoperative chordee. Whereas, success 
was documented in 48/53 patients (90.5%) in group B. Complications were: a case of meatal stenosis, three cases of 
fistula, and a case of combined meatal stenosis and fistula. The HOSE score was comparable between the two groups 
(15.4 ± 1.09 vs. 15.6 ± 0.55; p = 0.29). However, the operative time was statistically longer in the G-TIP compared with 
the C-TIP (91.4 ± 6.2 min vs. 85.2 ± 6.3 min; p < 0.001), respectively.

Conclusion: The G-TIP urethroplasty provided comparable results with C-TIP in terms of cosmoses, success rate, and 
complications. However, G-TIP was accompanied with significantly longer operative time.
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1  Background
Tubularized incised plate (TIP) urethroplasty had been 
introduced by Snodgrass in 1994 for the repair of distal 
penile hypospadias [1]. Over time, this procedure has 

become the surgical method of choice and increasingly 
popular because of its simplicity and favorable outcomes 
for repairing the distal, and some of the proximal penile 
hypospadias cases [2].

The most common complications after TIP urethro-
plasty are urethro-cutaneous fistula (UCF), meatal steno-
sis, and dehiscence. This was explained by the occurrence 
of inflammatory reaction and formation of granula-
tion tissue at the urethral plate (UP) incision site where 
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fibroblasts differentiate to fibromyoblasts and cause 
wound contraction until the surface is covered by urothe-
lium. These complications have been found to occur 
more in cases with narrow urethral plate, shallow ure-
thral groove, or small glans size [3].

In 2000, Kolon and Gonzales reported the technique of 
one-stage dorsal inlay inner preputial graft and reported 
its effectiveness for reducing the risk of meatal or neoure-
thral complications in cases where hypospadias is accom-
panied with a flat or narrow glans, and this provided a 
vertical slit-like neourethral meatus at the glans tip [4]. 
However, few studies have reported on the cosmetic out-
come of the G-TIP compared with the C-TIP.

In this study, we compared Kolon and Gonzales’s 
grafted TIP (G-TIP) (known as grafted Snodgrass) tech-
nique with the classic TIP (Snodgrass) urethroplasty 
(C-TIP) in the outcome of repairing primary cases of 
distal penile hypospadias in terms of the cosmoses 
assessed by hypospadias objective scoring evaluation 
(HOSE) score [5]. The HOSE scoring system was devised 
and introduced by Holland and co-investigators and it 
included five observable variables (meatal shape and 
location, urinary stream, erection, and fistula), and it 
ranges from a minimum total score of 5 and a maximum 
total score of 16 [5].

2  Methods
2.1  Study design and patient population
Between January 2018 and July 2019, 110 children with 
primary distal hypospadias were prospectively recruited 
in this randomized study. The study protocol was 
approved by the local Research Ethics Committee in our 
tertiary care academic center. The technique and possible 
risks were explained thoroughly to the patients’ sponsors 
according to the Declaration of Helsinki and its amend-
ments. Circumcised cases or cases with penile chor-
dee > 30 degrees were excluded. Patients were equally 
randomized using closed envelope method into two 
groups (Group A using G-TIP urethroplasty technique 
and Group B using classic Snodgrass TIP urethroplasty) 
(Fig. 1).

2.2  Operative details
All procedures were performed under general anesthe-
sia with caudal block. After preparing the genitalia and 
draping, traction suture was applied to the summit of the 
glans using 5/0 polyglactin suture. Then Nelatone cath-
eter passed into the hypospadiac meatus (size varied 
according to age of the patient, ranging from 6 to 8F).

In cases of G-TIP, the length and width of the graft 
were determined intraoperatively by the length and 
width of the incised urethral plate using sterilized paper 
of the suture envelope. The graft was harvested, defatted 

(Fig. 2) and sutured by 7/0 Vicryl sutures to the edges and 
floor of the incised urethral plate (Fig. 3). Graft fenestra-
tion was done using 3 cm syringe needle.

In cases of C-TIP, repair was performed according to 
Snodgrass technique by creating circumferential incision 
below the corona with degloving of the penile skin. A 
U-shaped skin incision was made surrounding the mea-
tus with two paramedian incisions made between glans 
and urethral plate. Degloving of the skin and dartos fascia 
to the root of the penis with tourniquet application in all 
cases. Dorsal plication of the corpora cavernosa was done 
using 5/0 proline suture, when there is residual chordee 
not corrected after degloving. Dissection of the glanular 
wings from underlying corpora cavernosa to 3 o’clock 
on the left side and to 9 o’clock on the right side and to 
the end of the urethral plate. Deeply incising the urethral 
plate using Stevens tenotomy scissors, extending from 
the hypospadias opening to the end of the urethral plate 
distally, down to the tunica albuginea covering the under-
lying Corpus Cavernosus (Fig. 2).

In both groups, tubularization of the urethral plate was 
done over a Nelatone catheter of appropriate size, rang-
ing from 6 to 10 F according to age of the patient and 
width of the incised urethral plate, in two layers; first 
continuous subcuticular 7/0 Vicryl sutures then second 
interrupted subcuticular 7/0 Vicryl sutures without ten-
sion. Distal end of the suture line was extended up to the 
mid glans. In cases where there was acceptably developed 
spongiosum, spongioplasty was performed. Neourethral 
suture line was covered with a dartos pedicled flap using 
button-hole technique then glanuloplasty and skin clo-
sure was attempted using Bayar’s flaps. Urethral catheter 
was left in place for 7–10 days postoperatively. All cases 
were performed by three consultants who have experi-
ence in hypospadias surgery (SA; HS; RO).

2.3  Postoperative protocol and follow‑up
Patients were discharged home on the day of surgery. 
Dressing was opened 5 days after surgery and the wound 
was left without dressing. In cases without wound com-
plications as edema, ecchymosis or infection the cath-
eter was removed after 7  days, however, the catheter 
was removed after 10 days if wound complications were 
encountered. Tobramycin (Eye ointment) was daily 
applied for the wound. A third-generation cephalosporin 
was given to all patients, with the dose calculated accord-
ing to the age, until the urethral catheter was removed. 
Follow-up was regular at two weeks, and 1st, 3rd, and 6th 
months.

2.4  Outcome assessment
Cosmoses was assessed using HOSE score at the 
 6th month postoperatively and was appraised by an 
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independent urological surgeon (AZ) and one of the par-
ents, both were blinded to the operating surgeon. The 
assessment included all HOSE score parameters includ-
ing meatal shape and location, urinary stream, erection, 
and UCF. The meatal location takes scores 1 to 4 based 
on whether it is distal glanular or proximal glanular or 
coronal or on the penile shaft; meatal shape takes score 
1 to 2 based on whether it is vertical slit or circular; uri-
nary stream takes score of 1 to 2 based on whether it 
is single stream or spray; erection takes score of 1 to 4 
based on whether it is straight, mild or moderate or 

severe angulation; fistula takes score of 1 to 4 based on 
whether there is no fistula, single subcoronal, single prox-
imal or multiple fistulae [5]. In all cases who developed 
early postoperative urethro-cutaneous fistula, a Nelatone 
8F urethral catheter and water-soluble sterile lubricant 
were used for daily meatal dilatation over a period of one 
month.

2.5  Statistical analysis
MedCalc software version 16.1© 1993–2016 MedCalc 
Software, www. medca lc. org was used to calculate the 

Fig. 1 Flow Chart

http://www.medcalc.org
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required sample size. The required sample was 53 sub-
jects in each group and it was increased to 55 for more 
accuracy. The collected data were tabulated and analyzed 
using SPSS software version 20 from IBM. Categorical 
data were presented as numbers and percentages using 
Chi-square (χ2) test or Fisher’s exact test (FET) for analy-
sis. Quantitative data were tested for normality using 
Shapiro–Wilks test and were presented as mean ± stand-
ard deviation and range if normally distributed, median 
was added for non-parametric variables. Student’s “t” 

test was used to analyze parametric continuous variables 
among two independent groups, while Mann–Whitney 
U test was used for non-parametric ones, considering 
p-value significant at ≤ 0.05.

3  Results
Of 110 randomized patients, three patients (2.7%) 
dropped out from the 6th-month assessment; one from 
group A and two from group B (Fig.  1). As regard pre-
operative data, the mean age was 33.6 ± 39.4  months in 

Fig. 2 a Deeply incising the urethral plate. b Apiece of sterilized paper (from the envelope of the vicryl suture) was used to nearly measure the 
length and width of the graft intraoperatively. c Harvesting skin graft from inner preputial skin. d Inner preputial skin graft harvested, defatted and 
ready to be inlayed
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group A and 23.1 ± 14.6  months in group B (p = 0.24). 
Other Patients’ characteristics and preoperative param-
eters in terms of associated anomalies, meatal caliber and 
location, presence of chordee < 30 degrees, urethral plate 
length and width, and transverse glandular diameter 
were comparable and are depicted in Table 1.

Intraoperatively, the penis was degloved to the peno-
scrotal junction and artificial erection was made using 
a 23-gauge butterfly canula to assess for persistence of 
preoperative penile chordee. Eight cases were corrected 

after penile skin degloving (5 in group A and 3 in group 
B; p = 0.49) and 20 cases needed dorsal plication (9 in 
group A and 11 in group B; p = 0.68). Spongioplasty was 
required in 29 cases in group A and 30 cases in Group B 
(p = 0.92). The operative time was statistically longer in 
the G-TIP compared with the C-TIP (91.4 ± 6.2  min vs. 
85.2 ± 6.3 min; p < 0.001), respectively.

After two weeks, there was no statistically signifi-
cant difference between the two groups in terms of 
meatal location, meatal shape, and urinary stream 

Fig. 3 a Inlaying the graft in the incised urethral plate and suturing the graft to the edges and the floor of the incised urethral plate using 7/0 Vicryl 
sutures and Skin closure. b Final look following grafted Snodgrass repair

Table 1 Comparing the studied groups regarding pre- and intra-operative demographics

Variable Group A (N = 55) Group B (N = 55) p‑value

Age (months) (Mean ± SD) 33.6 ± 39.4 23.1 ± 14.6 0.24

Associated anomalies No. (%) None 48 (87.3) 44 (80.0) 0.57

Congenital hernia 5 (9.1) 7 (12.7)

Undescended testes 2 (3.6) 4 (7.3)

Meatus caliber No. (%) Wide 44 (80.0) 46 (83.6) 0.62

Stenotic 11 (20.0) 9 (16.4)

Meatus location No. (%) Coronal 4 (7.3) 7 (12.7) 0.20

Subcoronal 22 (40.0) 28 (50.9)

Distal penile 29 (52.7) 20 (36.4)

Chordee No. (%) No 42 (76.4) 40 (72.7) 0.66

Mild chordee 13 (23.6) 15 (27.3)

Transverse Glanular Diameter (TGD) (mm) (Mean ± SD) 15.1 ± 2.29 14.5 ± 1.43 0.094

Urethral plate length (mm) (Mean ± SD) 11.1 ± 3.4 10.0 ± 2.29 0.071

Urethral plate width (mm) (Mean ± SD) 7.6 ± 1.8 8 ± 0.96 0.14

Operative time (min) (Mean ± SD) 91.4 ± 6.5 85.2 ± 6.3  < 0.001
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(p-values > 0.05). A single subcoronal fistula was diag-
nosed in three patients in group A and seven patients 
in group B (p = 0.32), and Glans dehiscence occurred in 
two cases of group A compared with no cases in Group B 
(p = 0.49). No cases were reported with wound infection, 
catheter slippage, skin sloughing, or fever.

At 6  months postoperatively, 107 of the 110 patients 
were evaluated. All data of meatal location, meatal shape, 
urinary stream, and erection were insignificantly differ-
ent between the two groups (Tables 2, 3). However, single 
subcoronal fistula persisted in four patients in Group B (6 
fistulae of the 10 which were found at 2 weeks assessment 
responded to frequent dilatation program and closed 
spontaneously, three in each group (p = 0.057). Regarding 
cosmetic assessment using HOSE score at the 6th month, 
the mean total HOSE score was 15.4 in G-TIP compared 
with 15.6 out of 16 in C-TIP (p = 0.29) (Table 2).

Success was documented in 49/54 patients (90.7%) in 
Group A compared with 48/53 patients (90.5%) in Group 
B (p = 0.99). The five failures in Group A were second-
ary to two cases of glans dehiscence and three cases of 
residual postoperative chordee, whereas it was due to one 
case of meatal stenosis, three cases of UCF, and a case of 
meatal stenosis and fistula in Group B.

4  Discussion
Classic TIP urethroplasty is considered the surgical 
method of choice for treatment for distal penile hypospa-
dias because of its simplicity and favorable outcomes [6]. 
Distributed outcomes from patients who had undergone 
C-TIP urethroplasty for primary hypospadias repair has 
been outlined, and the mean overall complication rate 
was 10.8% (range, 0–33.3%), with a mean rate of UCF of 
5.7% (range, 0–21.2%), a mean rate of meatal stenosis of 

Table 2 Cosmetic assessment (HOSE score) at 6-month postoperatively

* HOSE hypospadias objective scoring evaluation

HOSE score parameter Group A (N = 54) Group B (N = 53) Student’s “t” 
test

p‑value

Mean  ± SD Range Mean  ± SD Range

Meatal location 3.89 0.46 2–4 4.0 0.0 4–4 1.75 0.083

Meatal shape 1.83 0.37 1–2 1.86 0.34 1–2 0.49 0.62

Urinary stream 1.87 0.34 1–2 1.90 0.29 1–2 0.57 0.56

Erection 3.89 0.46 2–4 4.0 0.0 4–4 1.75 0.083

Fistula 4.00 0.00 4–4 3.92 0.31 3–4 1.89 0.061

Total HOSE score 15.4 1.09 12–16 15.6 0.55 14–16 1.06 0.29

Table 3 Descriptive data of the studied groups regarding frequencies of HOSE score parameters at the 6-month postoperatively

* FET Fisher’s exact test

HOPE score Group A (N = 54) Group B (N = 53) X2 p‑value

No % No %

Meatal location Distal granular 52 94.4 53 100.0 FET 0.24

Proximal glanular 0 0.0 0 0.0

Coronal 2 5.6 0 0.0

Penile shaft 0 0.0 0 0.0

Meatal shape Vertical slit 45 83.3 46 86.8 0.25 0.61

Circular 9 16.7 7 13.2

Urinary stream Single stream 52 87.0 48 90.6 0.33 0.56

Spray 2 13.0 5 9.4

Erection Straight 51 94.4 53 100.0 FET 0.24

Mild angulation 3 5.6 0 0.0

Moderate angulation 0 0.0 0 0.0

Fistula Non 54 100.0 49 92.5 FET 0.057

Single subcoronal 0 0.0 4 7.5

Single proximal 0 0.0 0 0.0

Multiple or Complex 0 0.0 0 0.0
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4.7% (range, 0–19.0%) and a mean rate of dehiscence of 
1.3% (range, 0–4.2%) [3].

Lopes et al., 2001 reported that the new dorsal urethral 
plate area could regenerate through normal epithelium, 
which is called re-epithelialization. They found that epi-
thelial cells could move into the dorsal epithelial defect 
on postoperative day 2, and the re-epithelialization pro-
cess was completed by postoperative day 5. These effects 
are thought to be helped by stenting the urethra in order 
to allow the urothelium to grow on a wider surface [7]. 
A urethral plate incision enables a urethral tubulariza-
tion, but in cases with narrow urethral plate and shallow 
urethral groove, a scar tissue may form within the incised 
plate without epithelium, which can increase flow resist-
ance and prompt to proximal fistula formation [8].

Intraoperative grafting of the raw surface of the UP was 
thought to prevent stricture by offering immediate cov-
erage of the UP, stopping the granulation phase and the 
contraction [9]. In 2000, Kolon and Gonzales reported 
the technique of one-stage dorsal inlay inner prepu-
tial graft. The workgroup performed this technique in 
32 patients, and at 21 months of follow-up, none of the 
patients had neourethral stricture, meatal stenosis, UCF, 
or urethral diverticulum. The authors reported that this 
technique creates a vertical slit-like neourethral mea-
tus and it was effective in reducing the risk of meatal 
or neourethral complications in cases of a hypospadiac 
penis with a flat or narrow glans [4]. In 2018, Abbas and 
Pippi salle supposed that a ratio of the urethra before and 
after incision of < 0.5 indicates that a significant compo-
nent of the neourethra will be composed by raw tissue, 
and therefore the neourethra is vulnerable to stenosis, 
thus should be grafted [10].

Several studies reported on the efficacy of the G-TIP 
technique. Asanuma and colleagues studied dorsal inlay 
graft urethroplasty in 28 patients; 19 distal penile, six 
proximal penile, and six were penoscrotal [11]. Mouravas 
et al., and Gupta et al., recruited primary cases of hypo-
spadias ranging from glanular to proximal and operated 
on them using G-TIP procedure [12, 13]. Shuzhu et  al., 
studied 508 cases of primary distal penile hypospadias, 
with the cases with poor UP were designated for the 
G-TIP technique (either inner preputial graft or buccal 
mucosa) and the cases with good UP were designated for 
the C-TIP repair [6]. Helmy et  al., included 60 patients 
of primary distal hypospadias in a comparative study 
between C-TIP and G-TIP techniques with comparable 
preoperative data as regard to patients’ age, meatus loca-
tion, UP length and width and depth, and glans width 
[14].

In the current study, we analyzed the results of G-TIP 
versus C-TIP in 107 cases of primary distal hypospadias 
with comparable success rates and cosmesis. However, 

the operative time with statistically longer in the G-TIP 
(91.4 ± 6.2 vs. 85.2 ± 6.3 min (p < 0.001). This was congru-
ent with the findings of Asanuma et al. study, where the 
operative time was 200 min including an additional time 
needed for the dorsal inlay graft of approximately 40 min 
[11]. Similarly, Helmy et al. study reported longer opera-
tive time in the G-TIP (106 ± 12 min) compared with the 
C-TIP (79 ± 9 min) (p = 0.005) [14].

In the current study, meatal stenosis was not reported 
in the G-TIP group and occurred in two cases (3.7%) of 
C-TIP, one of these was associated with UCF. In Moura-
vas et al. study, 17.4% of the cases in the C-TIP developed 
meatal stenosis compared with no cases in the G-TIP 
group [12]. Similarly, Gupta et al. reported no cases with 
meatal stenosis in their study [13]. Moreover, Shuzhu 
et  al., reported 3% (6/198) meatal stenosis in the C-TIP 
group compared with 4.4% (7/160) in the G-TIP group 
[6], and Helmy and colleagues reported 3.3% meatal ste-
nosis in C-TIP group compared with no cases in G-TIP 
group [14]. However, most of the studies did not show 
statistically significant difference between the G-TIP and 
C-TIP in terms of meatal stenosis, yet the results showed 
potentially better results in favor of the G-TIP.

In this study, ten cases of UCF occurred (3 in the G-TIP 
and 7 in the C-TIP) early in the postoperative course at 
2 weeks. Regular urethral dilatation was done for all cases 
for one month where spontaneous healing occurred in all 
cases of G-TIP and three cases of C-TIP. In the studies by 
Schuzhu et al. and Mouravas et al., UCFs were developed 
3.1% and 4.16% in the G-TIP compared with 3% and 8.7% 
in the C-TIP group [6, 12].

In terms of the glans dehiscence, the current study 
reported two cases of glans dehiscence (3.7%) devel-
oped in the G-TIP group compared with no cases in the 
C-TIP group. These were corrected using C-TIP urethro-
plasty after 6 months of the primary repair. Other studies 
reported glans dehiscence as well where two cases (6.7%) 
of partial glans dehiscence were reported in G-TIP group 
of Helmy et al. study [14], and 4.16% versus 4.35% devel-
oped glans dehiscence were reported in the G-TIP and 
C-TIP groups of Mouravas et al. study [12].

This study included three cases (5.5%) of distal penile 
hypospadias with mild chordee who underwent G-TIP 
repair with excellent overall results except for residual 
minimal to mild postoperative chordee. In Gupta et  al. 
study, seven cases (2.6%) developed residual postopera-
tive chordee and they explained this by the hypothesis 
that the graft uptake might have been associated with 
development of hypergranulation and possible vertical 
graft contracture which may have been a contributory 
factor for the development of residual chordee in long 
inlay grafts as the study included both distal and proxi-
mal cases [13].
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In terms of the cosmetic outcomes, the HOSE score 
in the present study was comparable between the G-TIP 
and the C-TIP. These results were comparable to Shu-
zhu et al., study where HOSE score was 14.34 for C-TIP 
group with a success rate of 93.9% (180/198) compared 
with a HOSE score of 14.25 for G-TIP with a success rate 
of 92.5% (148/160) [6]. Despite being statistically insignif-
icant, results of this study showed potentially better clini-
cal results in favor of the G-TIP. We refer this to the skin 
graft that provides epithelialized urethral plate from the 
beginning, and this might contribute to decreasing the 
fibrosis reaction which occurs after dorsal incision of the 
urethral plate in the classic repair.

One limitation that must be acknowledged in this study 
is the relatively short follow-up compared to other series. 
However, most of the complications of hypospadias 
develop early postoperatively. Furthermore, we did not 
track blood loss for our patients intraoperatively because 
it is usually minimal, but none of the cases experienced 
noticeable bleeding.

5  Conclusion
The G-TIP urethroplasty provided comparable cosmoses, 
success rates and complications compared with C-TIP, 
and was accompanied with longer operative time.
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