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Introduction Although it is apparently simpler to perform unstented tubularized incised plate (TIP) repair 
for distal hypospadias repair, consensus on feasibility of the use of unstented repair is still a matter  
of debate. Evidence reporting that unstented repair outcome is comparable to stented repair, especially  
in the long-term, is still weak due to reporting outcome inconsistencies, different study designs, inclusion 
of more than one technique, and inherent variability in meatal locations. Thus, we need a continuous  
and evolving assessment of the outcome of unstented repair to compile adequate evidence on the advan-
tage of unstented TIP repair in distal hypospadias entity. The aim of this article was to review our long-
term results with tubularized incised plate urethroplasty for distal hypospadias repair without a postopera-
tive stent to determine its outcome which might justify its use.
Material and methods After a review of 154 patients with distal penile hypospadias, who underwent 
repair in Minia Urology & Nephrology University Hospital in the period between June 2015 and February 
2018, we excluded cases who underwent MAGPI repair, redo cases and patients who failed to complete 
follow-up. We chose 72 patients who had only 1st time TIP repair and whom we could contact. A total  
of 44 out of 72 cases with stented repair were assigned to Group A, while 28 cases with unstented repair 
were assigned to Group B. Success was assessed based on Hypospadias Objective Penile Evaluation 
(HOPE) score by three separate senior pediatric urology consultants, independent of the surgeon and in 
the absence of high post-void residual urine (PVR). Average rate was calculated to be compared between 
both study groups.
Results There was no statistically significant difference regarding preoperative meatal location and age 
at repair and short-term complications. In the long-term; there was no statistically significant difference 
between the occurrence of urethrocutanous fistula (UCF, 4 vs 2 cases in Group A & B, respectively) and 
complete disruption (2 cases in each group) with need for redo repair. Results of total mean of HOPE 
score calculated showed no statistically significant differences between study groups and also failed to 
showed statistical significance on individual domains of HOPE score.
Conclusions Unstented TIP repair showed a similar outcome to stented TIP repair of distal hypospadias 
especially in the long-term despite a more troublesome early postoperative period.
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INTRODUCTION

Tubularized incised plate urethroplasty (TIPU), 
that was first described by Snodgrass for correction  
of distal hypospadias, is currently the most frequent-
ly performed technique for single-stage primary hy-
pospadias repair [1].
Snodgrass, in his early experience, used stented re-
pair for a period of ten days as a urinary diversion. 
However, significant stent related complications 
were reported which included unresolved wound 
infection, bladder spasm and stent migration or ob-
struction, in addition, stenting required special care 
to prevent ventral bowing pressure on the neoure-
thra with subsequent wound rupture [2].
In most of the reported series, stented repair for  
a few days may be useful to prevent neourethral 
stricture, urethrocutaneous fistula (UCF) and post-
operative urinary retention. However, Hafez et al. 
recently showed that stenting repair was unneces-
sary to enhance normal urethral healing in an ani-
mal trial on TIP repair of distal hypospadias [3].
The role of indwelling urethral stent as a method  
of urinary drainage after hypospadias repair and  
the period needed for stenting are highly debated 
with no clear guidelines. Also, recent modifications 
discussing hypospadias repair move towards more 
simplicity and post-operative course which has been 
an evolving concern [4]. However, the main disad-
vantages of a stent-free repair are that it may com-
promise the patients’ comfort and increase the risk 
of postoperative urinary retention.
Despite that, good outcome results in children with 
stent-free repair of distal penile hypospadias with-
out prolonged discomfort in the short-term has been 
reported, long-term outcome is still not clear [5]. Re-
cent evidence on stent-free TIP repair is still weak, 
so we are in need for more studies addressing the 
outcome of stent-free repair especially in the long 
term [6]. We reported our results comparing the out-
come of stented and stent-free TIP repair of distal 
penile hypospadias.

MATERIAL AND METHODS

We reviewed 154 children who had TIP repair of dis-
tal penile hypospadias in the period from June 2015 
to February 2018 at Urology Department, Minia Ne-
phrology & Urology University Hospital; we excluded 
cases who underwent meatal advancement and glan-
uloplasty incorporated (MAGPI) repair, redo cases 
and patients who failed to complete follow-up, only 
72 patients with first time TIP repair of distal hypo-
spadias were enrolled in the study after establishing 
contact with the patients and retrieval of pre-, intra- 

and early postoperative data (Figure 1). All patients 
underwent primary distal hypospadias repair after 
giving informed written consent and counselling the 
patients about the possibility of urethral stenting or 
non-stenting.
Surgery was performed under general anesthesia by 
a more or less uniform surgical team where repair 
was done via TIP repair as described by Snodgrass 
[7] with minimal modification [8] with dorsal Dar-
tos covering flap in those with satisfying glandular 
width (>14 mm) and adequate urethral plate depth 
(>7 mm). The decision whether to insert a urethral 
stent or not was left to the surgeon’s preference. 
Patients in good condition were discharged on the 
5th postoperative day after removal of the dressing 
and stent if present. Unless complications occurred, 
patients usually were scheduled for follow-up visits 
weekly during the first two months, then monthly 
during the first postoperative year. Early postopera-
tive complications e.g. hematoma, urinary retention, 
edema/extravasation, wound dehiscence, bladder 
spasm, soaking was managed and documented. Ul-
timately, we obtained 44 patients who had urethral 
stent as the only post-operative drainage and were 
included into Group A, while the remaining 28 pa-
tients who had neither urethral or suprapubic drain-
age were included in Group B.
Patients were scheduled for post-void residual urine 
(PVR) assessment using bladder scan to confirm ab-
sence of a significant PVR. Patients were then in-
terviewed during the following visit for assessment 
using the Hypospadias Objective Penile Evaluation 
(HOPE) questionnaire [9]. HOPE was scored by 
three senior consultants other than the operator 
who was blinded regarding operative details. HOPE 
score consists of 5 domains: the 1st directed to neo-
meatus site, the 2nd domain assessed meatal size, 
the 3rd domain evaluates glans shape, the 4th domain 
evaluates penile skin cosmoses and the 5th domain 
included two questions to assess the penis orienta-
tion (torsion & curvature). The evaluation by each 
investigator alone with a reference to a picture map 
and the average result were calculated.

Statistical analysis

All data were analyzed using SPSS software version 
18.0 (SPSS Inc., Chicago, IL, USA). Normally distrib-
uted descriptive data are expressed as means ±SD; 
medians and interquartile range were used for non-
normally distributed variables. Normally distributed 
data were compared using Student t test. A complica-
tions analysis was conducted with the Fishers exact 
test to compare the stented and unstented groups.  
A p-value <0.05 was considered significant.
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RESULTS

A total of 72 patients were included in our study; 44 pa-
tients in Group A and 28 patients in Group B. Patients 
in Group A were interviewed at a mean of 16 months 
after repair while Group B patients were followed up 
at a mean of 17 months postoperatively (Table 1). 

A review of our patients showed that there was no 
statistically significant difference between the study 
groups regarding age at repair. All patients had their 
meatus located subcoronally or at the distal shaft  
of the penis, as documented by the surgeon intraop-
eratively, with no statistically significant differences 
between study groups regarding the distribution  

Figure 1. Flow chart of patients involved in the study.
MAGPI – Meatal Advancement and Glanuloplasty; UCF – urethrocutanous fistula; TIP – tubularized incised plate
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of different meatal location during repair. Total 
events which occurred early (up to one-year postop-
eratively) showed no statistically significant differ-
ences between the study groups (Table 1). 
Significant bladder spasm associated with peri-
urethral leakage and need for premature redress-
ing occurred in 4 patients in Group A only. On the 
other hand, urine retention occurred in 4 patients in 
Group B; 3 of the cases were associated with extrava-
sation and were managed with early suprapubic di-
version in the 1st 3 days after repair and one case was 
managed by urethral drainage. Only one case with 
dislodged urethral stent in the 3rd post-operative day 
in Group A developed urine retention that was man-
aged by reinsertion of urethral catheter. All auxiliary 
maneuvers were done under light sedation (Table 1). 
Wound infection occurred in 6 cases in Group A pa-
tients; 2 of them had significant bladder spasm asso-
ciated with soaked dressing and premature redress-
ing twice within 5 days. Two out of six cases with 
wound infection in Group A developed UCF later on, 
while the other 2 cases developed complete disrup-
tion with complete failure. In Group B; 4 cases de-
veloped wound infections that were managed conser-

vatively except in 2 cases who had early suprapubic 
diversion and later one of them developed complete 
disruption and awaited redo repair. An additional  
2 cases in Group B developed UCF that was repaired 
successfully. However, there was no statistically sig-
nificant difference in the incidence of wound infec-
tion between study groups (Table 1). 
Concerning the long-term results, no cases of ure-
thral stricture were reported and only 1 case devel-
oped meatal stenosis in Group A, treated by mea-
totomy, with no statistically significant difference 
between study groups. UCF fistula occurred in 4 ver-
sus 2 cases in Group A and B respectively and com-
plete disruption and need for redo repair occurred in 
4 cases; 2 in each group. However, there was no sta-
tistically significant difference between study groups 
regarding occurrence of UCF (p = 0.9) or complete 
disruption (p = 0.6) or even on the total success in 
either group (88.6% vs 89.3%) in Group A & B re-
spectively (p = 0.9) (Table 1). 
After exclusion of cases with UCF or those in need 
for redo repair, all patients voided freely with no 
PVR. There was no statistically significant differ-
ence between study groups regarding total mean  
of HOPE score (p = 0.4) or any individual domain  
of HOPE (Table 2). 

DISCUSSION

Nowadays, hypospadias repair is challenging with 
great controversy about different techniques used 
for postoperative urinary diversion and its meth-
ods, aiming at gaining best postoperative results 
with minimal complications [4]. Also, there is mild 
to moderate evidence that stent-free repair poses 
a good outcome and there is need for more studies 
to strengthen that hypothesis [10]. Meatal stenosis, 
urethrocutaneous fistula and unsuccessful repair are 
the most common problems within the first 6 months 
postoperatively [11]. Making the decision whether 

Table 1. Patients demographics, perioperative data and post-
operative complications

Table 2. Hypospadias Objective Penile Evaluation Score

Variable Group A (n = 44) Group B (n = 28) P Value

Age at repair (months) (9–31) 19.7 ±6.1 (10–29) 18.2 ±5.7 0.3

Age at interview  
(months) (18–48) 31.4 ±8.5 (15–48) 31.8 ±7.8 0.1

Follow up duration 
(months) (2–19) 15.7 ±4.6 (3–21) 17.3 ±5.5 0.8

Site of 
meatus

Sub-coronal 12 (27.3%) 10 (35.7%) 0.6

Distal penile 32 (72.7%) 18 (64.3%)

Complication events 12 (27.3%) 7 (25%) 0.7

Bladder spasm 4 (9.1%) 0 (0%) 0.1

Urine retention 1 (2.3%) 4 (14.3%) 0.07

Hematoma 0 (0%) 0 (0%) 0.9

Early suprapubic  
diversion 0 (0%) 3 (10.7%) 0.05

Postoperative wound 
infection

Resolved
Unresolved

2 (4.5%)
4 (9.1%)

2 (7.1%)
2 (7.1%)

0.8

Urethrocutanous fistula 
(UCF) 4 (9.1%) 2 (7.1%) 0.9

Meatal stenosis 1 (2.3%) 0 (0%) 0.9

Urethral stricture 0 (0%) 0 (0%) 1

Disruption 2 (4.5%) 2 (7.1%) 0.6

Success (no UCF or no 
need for redo repair) 38 (86.4%) 24 (85.7%) 0.9

n – number

Question HOPE  
assessment

Group A (n = 38)
Mean ±SD

Group B (n = 24)
Mean ±SD P Value

Q1 Meatal position 8.4 ±1.6 9.1 ±1.1 0.09

Q2 Meatal shape 6.7 ±2.5 7.1  ±2.4 0.5

Q3 Glans shape  6.6 ±2.6 6.5 ±2.8 0.8

Q4 Skin 6.3 ±2.7 6.8 ±2.9 0.4

Q5.1. Penile torsion 7.9 ±2 7.4 ±2.1 0.3

Q5.2. Penile curvature 7.6 ±2.1 8.1 ±2.1 0.3

Totals 43.3 ±5.4 44.8 ±6.1 0.4

HOPE – Hypospadias Objective Penile Evaluation Score; n – number;  
SD – standard deviation
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described studies and all of them were in the un-
stented groups with a statistical significance. In our 
study, 4 cases of acute urinary retention occurred 
in the unstented group versus only one case in the 
stented group, which was due to catheter malfunc-
tion. However, there was no statistically significant 
difference (p = 0.07). This difference may be due  
to lack of reporting of incident catheter malfunction/
replacement in stented cases which is largely depen-
dent on catheter properties. Urinary retention was 
associated with suprapubic diversion in 4 cases only 
reported in one out of 5 studies described while re-
maining cases was treated by insertion of urethral 
catheter. Suprapubic urinary diversion was needed 
in 3 cases in the unstented group only in our study 
with nearly statistical significance (p = 0.05).
There was no statistically significant difference  
in the incidence of hematoma, wound infection  
and wound dehiscence in the reported cases in the  
5 studies described before in our study. The same  
applied for our study [5, 16–19].
In the long-term, the follow-up duration reported  
by the other 5 studies described, ranged from 3 up to 
11.8 months, while in our study we followed up our 
patients for longer, up to nearly 18 months postop-
eratively. None of these 5 studies mentioned a sig-
nificant difference regarding the occurrence of me-
atal stenosis or urethral stricture in stented versus 
unstented groups [5, 16–19]. Karakaya et al., stated 
that meatal stenosis may occur as a result of indi-
vidual variation in wound healing or operative tech-
nical problems such as advancement of the external 
meatus to the tip of the glans [21].
Urethrocutanous fistula occurred in 53 cases in 
the 5 studies previously described (28 cases in un-
stented groups), statistically significant difference 
was reported in 2 [18, 19] out of 5 studies [5, 16–19].  
In our study there was no significant difference  
in the occurrence of UCF between study groups.
We used the HOPE score to evaluate the long-term 
outcome of hypospadias repair between study groups 
and we found no statistically significant difference 
between total mean of the HOPE score between 
stented versus unstented cases, even on the indi-
vidual domain levels of the HOPE score. In 1 out of 
the previously described 5 studies; hypospadias re-
pair success was based on the Hypospadias Objective 
Score Evaluation (HOSE) of more than 14 points 
which was reported in 91% of stented versus 85% 
of unstented cases. On comparing column propor-
tion this difference was not statistically significant. 
However, success in this study was based on a HOSE 
score of more than 14 points and did not compare the 
mean score between study groups [16]. Also, failed 
cases with UCF or glans dehiscence was not excluded 

to insert a stent or not when repairing hypospadias 
is a major task with the goal to obtain an excellent 
outcome and avoid the previously mentioned com-
plications. The main purpose of indwelling urethral 
stents is to maintain a dry suture line, but it has 
been associated with catheter related postoperative 
problems [5, 12, 13, 14]. However, urethral stenting 
has shown to reduce the incidence of complications 
and for preservation of the repair [15].
We chose to compare our study with recently pub-
lished 5 prospective randomized or quasi-random-
ized controlled studies, except one study designed as 
a retrospective cohort. All of these studies compared 
the outcome of TIP repair in a total 741 cases of dis-
tal hypospadias between unstented (377 cases) and 
stented (364 cases) patients except for 7 cases in one 
study where MAGPI repair was done (which were 
excluded from our study group) [5, 16–19].
Meatal location was distal shaft in the majority 
(278 cases), followed by subcoronal position in 207 
cases, mid-shaft location in 71 cases, coronal posi-
tion in 46 cases and glandular in 46 cases. In our 
study, hypospadias opening located at distal shaft 
constituted the majority, 72.7% and 64.3% in stented 
and unstented groups respectively. The remaining 
cases were subcoronal in position with no significant 
difference between study groups [5, 16–19]. In our 
study, there was no significant difference between 
study groups regarding the mean age at repair or 
at follow-up with a mean duration ±SD of follow-
up after repair 10.7 ±4.6 vs 12.3 ±5.5 in Group 1 
and 2 respectively. Median age in the same 5 studies 
mentioned above ranged from 2.5 up to 7.4 years. 
None of the previously described studies reported 
significant differences regarding distribution of age 
between their groups [5, 16–19].
Bladder spasm was an event consistently related  
to stented groups; where a total of 61 cases were 
reported to have bladder spasm in the previously 
described studies where 49 cases of them occurred 
in stented cases with a statistically significant dif-
ference. In our study, significant bladder spasm 
occurred in 4 children (9%) of the stented group. 
Despite the inherent stent related pain, there was 
no significant difference regarding the occurrence  
of bladder spasm between study groups among the 
above-mentioned studies and including our study. 
Decreased incidence of bladder spasm in our study in 
comparison to the 5 studies mentioned before were 
because we only reported cases with significant blad-
der spasm refractory to anticholinergics (oxybutynin 
i.v. 5 mg/5 ml twice daily) and associated with soak-
ing and early dressing [5, 16–19].
Acute postoperative urinary retention was docu-
mented in 17 patients in 4 out of 5 of the previously 
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and unstented groups also, had acceptable and near 
similar outcomes in terms of postoperative slit-like 
meatus, and urinary stream [21].

CONCLUSIONS

Early complications after TIP repair of distal hypo-
spadias, especially postoperative urinary retention, 
still represent a postoperative problem that can 
jeopardize the final outcome and lead to a need for 
emergency diversion. This is an additional burden 
especially in unstented repair.
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from the comparison as it is included in HOSE score 
[20]. Despite those cases with UCF or wound disrup-
tions has been unsuccessful and required reopera-
tion. Also, subjective evaluation of the HOSE score 
represented a major limitation. In our study, HOPE 
score represented a more objective score being inves-
tigated by three senior pediatric urologists and scor-
ing is done by correlation with a picture guide inde-
pendent of parent or guardian which may be variable 
due to disproportionate expectations.
Karakaya et al., compared the results of TIPU 
in distal hypospadias with and without the use  
of a urethral stent. Based on HOSE scoring scale, 
total HOSE scores were (≥14) in both groups, with 
no significant difference (p = 0.622). The stented 
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