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Abstract
Aim: The effects of catheter use on postoperative complications in patients undergoing hypospadias repair remains controversial. 
The aim of this study was to evaluate the effectivity of silicone and feeding catheters on surgical outcomes in patients undergoing 
hypospadias repair.
Material and Methods: The retrospective study included 169 patients with distal and midpenile hypospadias who were operatively 
treated with tubularized incised plate urethroplasty between July 2014 and July 2018. A feeding catheter was used in 79 patients 
(Group A) and a silicone catheter was in 90 patients (Group B). Postoperative complications including catheter-related complications 
(catheter occlusion, urine leak around the catheter, and spontaneous withdrawal) and hypospadias-related complications 
(urethrocutaneous fistula, meatal stenosis, urethral stenosis, and glans dehiscence) were recorded for each patient.
Results: The age of the patients ranged between 6 months and 15 years. The incidence of catheter-related complications was 
significantly higher in Group A compared to Group B (p<0.021). The overall incidence of hypospadias-related complications was 
5.1% in Group A as opposed to 3.3% in Group B and no significant difference was found between the two groups with regard to 
postoperative complications.
Conclusion: Although catheter selection had no effect on hypospadias-related complications, the use of feeding catheters led to a 
higher incidence of catheter-related complications, which is likely to increase the anxiety levels of the parents.
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INTRODUCTION
Hypospadias is a ventral penile anomaly caused by 
underdevelopment of the anterior urethra. In hypospadias, 
the urethral meatus can be at any location on the ventral 
penis shaft, from just below the glans in mild cases to 
the perineum in severe cases. Hypospadias is a frequent 
anomaly of male external genitalia and occurs in about 1 
in 300 live male births (1,2). 

Surgery is the mainstay treatment of hypospadias and 
the primary goal in surgery is to achieve a functionally 
and cosmetically normal penis. The rate of postoperative 
complications such as meatal stenosis, urethrocutaneous 
fistula, and glans dehiscence vary between 0% and 
25% according to the location of the meatus, surgical 
technique, age at surgery, surgical equipment, and the 
experience of the surgeon (3-6). To date, numerous 
techniques have been described for hypospadias repair. 
Of these, tubularized incised plate urethroplasty (TIPU) 
defined by Snodgrass is the most commonly preferred 
technique due to its low complication rates and better 
cosmetic outcomes (7-9). In previous studies, different 

urethral catheters have been used to reduce the 
complication rates in hypospadias repair. However, the 
use of catheters following hypospadias repair remains 
controversial particularly in patients undergoing TIPU. 
Some authors advocate the use of catheters for the 
reduction of postoperative dysuria, prevention of the 
retention and closure of the urethral plate following 
incision, and for stopping bleeding by catheter buffering, 
while other authors do not recommend catheter use. 
However, there is no consensus on a standard catheter 
type; therefore, various catheter types are being used by 
surgeons, primarily including silicone, feeding, and Foley 
catheters and Koyle diaper urethral stent (10-13). In this 
study, we aimed to investigate the effects of feeding and 
silicone Foley catheters used for hypospadias repair on 
postoperative complications.

MATERIAL and METHODS
The study was initiated after obtaining an approval from the 
local ethics committee. The retrospective study reviewed 
the medical records of 169 patients that underwent TIPU 
for distal hypospadias in Sivas Education and Research 
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Hospital Pediatric Surgery Clinic between July 2014 and 
July 2018. All the patients were operated on under general 
anesthesia by the same surgeon experienced in TIPU 
(MA). Patients with glanular hypospadias and penoscrotal 
hypospadias and patients that were circumcised or were 
secondary cases were excluded from the study.

The first suture was passed through compact urethra and 
was continued up to the tip of the glans over the catheter 
using 6/0 polyglactin suture with the subcuticular 
suture technique. A flap was prepared from the preputial 
subcutaneous tissue and was fixed onto the anastomosis 
line. Glanuloplasty was performed with 5/0 polyglactin 
suture. Skin defect and the circumcision line were repaired 
with separated 5/0 polyglactin sutures. In the first 90 
patients, we used the silicone catheter proposed in the 
literature. However, after the consumption of all silicone 
catheters in our hospital, we used a feeding catheter for 
the remaining patients, which were recommended in some 
studies. In total, a feeding catheter was used in 79 patients 
(Group A) and a silicone Foley catheter was in 90 patients 
(Group B) in a non-tight manner, both of which were in 
6-8 Fr sizes. Forty-eight hours after surgery, the antibiotic 
impregnated dressing was opened out. Antibiotic therapy 
was administered in each patient both preoperatively and 
during the hospital stay. The catheters were removed 
in both groups within seven days and the patients were 
discharged following urination.

Common catheter-related complications included catheter 
occlusion, urine leak around the catheter, and spontaneous 
withdrawal. Catheter occlusion was considered in the 
catheters that could not be opened with irrigation, urine 
leak was considered in the presence of urine leak around 
the catheter (at least once), and withdrawal of the catheter 

was considered as the spontaneous withdrawal of the 
catheter seventh days prior to the planned withdrawal.

Postoperative complications included urethrocutaneous 
fistula, meatal stenosis, urethral stenosis, and glans 
dehiscence. Surgical outcomes were evaluated both on 
the day of catheter removal and on postoperative weeks 2 
and 6 and months 6 and 12 based on physical examination 
findings, observation of urination, and urethral calibration 
if needed. The outcomes were compared between the two 
groups

Statistical analysis
Data were analyzed using SPSS 18.0 for Windows (SPSS 
Inc., Chicago, IL, USA). Continuous data were compared 
using Independent-samples t-test. Descriptives were 
expressed as mean ± standard deviation (SD) for 
continuous variables and as frequencies and percentages 
for categorical variables. Group means were compared 
using Fisher's exact test and binary comparisons were 
performed using Student's t test. A p value of <0.05 was 
considered significant. 

RESULTS

A total of 169 patients underwent hypospadias repair with 
TIPU. A feeding catheter was used in 79 (46.7%) (Group 
A) and a silicone Foley catheter was used in 90 (53.3%) 
patients (Group B). The ages of the patients ranged 
between 6 months and 15 years and the mean age was 
34.79±28.55 months in Group A and 35.17±27.33 months 
in Group B. In both groups, most of the patients had distal 
hypospadias (Group A: n=56; 74% vs. Group B: n=66; 73%) 
followed by midpenile hypospadias (Group A: n=23; 26% 
vs. Group B: n=24; 27%). However, no significant difference 
was found between the groups with regard to mean age 
and the type of hypospadias (Table 1).

Table 1. Patient characteristics

Group A (Feeding Tube) 
(n=79)

Group B (Silicone Tube) 
(n=90) p

Mean Age (Months ± SD) 34.79±28.55 35.17±27.33 0.583

Type of hypospadias, n (%) 0.427

     Distal 56 (74%) 66 (73%)

     Midpenile 23 (26%) 24 (27%)

Mean follow-up (months ± SD) 18.2±5.2 20±6.1 0.46

SD: Standard Deviation

Postoperative Complications 
Summarized in Table 2.

Catheter-related complications
These complications occurred in 19 (24.1%) and 10 
(11.1%) of the patients in Group A and B, respectively 
(p=0.021). Of these complications, catheter occlusion 
occurred in 12 (15.1%) and 5 (5.5%) of the patients in Group 
A and B, respectively, and a significant difference was 

found between the groups (p=0.034). Urine leak around 
the catheter was noted in 13 (16.5%) and 6 (6.7%) of the 
patients in Group A and B, respectively, and a significant 
difference was also found between the groups (p=0.038). 
However, although withdrawal occurred in 9 (11.4%) and 
5 (5.5%) of the patients in Group A and B, respectively, 
no significant difference was found between the groups 
(p=0.137) (Figure 1).
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Hypospadias-related complications 
In Group A, 3.6% (n=2) of the patients with distal 
hypospadias and 4.3% (n=1) of the patients with midpenile 
hypospadias developed meatal stenosis and 4.3% (n=1) 
of the patients with midpenile hypospadias developed 
urethrocutaneous fistula. In Group B, 1.5% (n=1) of the 
patients with distal hypospadias and 4.2% (n=1) of the 
patients with midpenile hypospadias developed meatal 
stenosis, and 4.2% (n=1) of the patients with midpenile 
hypospadias developed urethrocutaneous fistula. 
Meatotomy was performed in patients with meatal 
stenosis and fistula repair was performed in patients with 
urethrocutaneous fistula 6 months after the surgery. No 
patient had glans dehiscence in both groups. The overall 
incidence of hypospadias-related complications was 
5.1% in Group A as opposed to 3.3% in Group B and no 
significant difference was found between the two groups 
with regard to postoperative complications.

Figure 1. Complications of groups

DISCUSSION
Hypospadias is a frequent congenital anomaly of male 
external genitalia. Surgery is the mainstay treatment of 
hypospadias and the primary goal in surgery is to achieve 

a functionally and cosmetically normal penis. Factors 
affecting surgical success include the location of the 
meatus, surgical technique, age at surgery, experience of 
the surgeon, and surgical equipment (4,8,14,15).

Literature indicates that more than 100 surgical techniques 
have been defined for the treatment of hypospadias, 
all aimed at achieving better outcomes and lower 
complication rates. Of these, tubularized incised plate 
urethroplasty (TIPU), defined by Snodgrass, has recently 
emerged as the most commonly preferred technique, which 
is a simple and one-step procedure providing relatively 
lower complication rates and better cosmetic outcomes 
(8,9,10). In previous studies, TIPU has been shown to 
provide remarkably low complication rates particularly in 
patients with distal and midpenile hypospadias (5,14-16). 
In the present study, all the patients were operated on with 
TIPU by the same surgeon.

It is commonly known that complication rates increase 
as the location of the urethral meatus is shifted from 
distal to proximal (3). In a previous single-centre study, 
Sarhan et al. (16) evaluated 500 patients and proposed 
that the location of the urethral meatus is one of the most 
significant risk factors in hypospadias repair. Additionally, 
the other important factor affecting surgical success 
is the experience of the surgeon and several studies 
indicated that as the experience of the surgeon increases, 
the complication rates decrease substantially (17,18).

Literature reviews indicate controversial findings regarding 
the use of stents in hypospadias repair. There are some 
studies showing no difference between using and not 
using an urethral stent in patients with distal hypospadias 
surgically treated with the Mathieu and Snodgrass 
technique with regard to complication rates, whereas other 
studies maintain that the complication rates are four times 
higher in non-stent patients compared to those treated 
with stents (1,19,20). Although there is no consensus on 
the type of the stent to be used in hypospadias repair, 
silicone catheters are commonly preferred as urethral 

Table 2. Distribution of complications

Complications Group A 
(Feeding Tube) (n:79)

Group B 
(Silicone Tube) (n:90) P Value

Catheter-related complications 19 (24.1%) 10 (11.1%) 0.021

     Catheter occlusion 12 (15.1%) 5 (5.5%) 0.034

     Urine leak 13 (16.5%) 6 (6.7%) 0.038

     Withdrawal 9 (11.4%) 5 (5.5%) 0.137

Hypospadias-related complications 4 (5.1%) 3 (3.3%) -

     Meatal Stenosis 3 (3.8%) 2 (2.2%) -

     Ureterocutaneous fistula 1 (1.3%) 1 (1.1%) -

     Urethral Stenosis 0 0 -

     Urethral Diverticulosis 0 0 -

Data were shown as number of patients (%)
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stents due to their lower complication rates (11,12,21,22). 
Xie QG et al. (13) compared the effectivity of Foley catheter 
and the gastric tube in 361 cases and reported that the 
gastric tube provided better drainage while the Foley 
catheter resulted in fistula in 13.3% and urethral stricture 
in 10.70% of the patients. In addition, Saraç et al. (23) 
reported that the incidence of fistula complications was 
statistically higher in Foley catheterized cases than that 
of feeding catheterized cases.

In our study, the surgical technique, suture material and 
the suturing technique, and the surgeon-related factors 
were the same in all the patients. Notwithstanding, the 
complication rate was significantly higher in the patients 
treated with a feeding catheter compared to those treated 
with a silicon Foley catheter, which could be attributed to 
the fact that silicone Foley catheters are relatively more 
pliable and cause less bladder irritation. Lee et al. (10) 
compared the effectivity of Koyle diaper urethral stent 
and silicone stent and reported that although Koyle diaper 
urethral stent led to less catheter-related complications, 
no significant difference was found between the two 
stents with regard to hypospadias-related complications, 
as in our study. On the other hand, in terms of pricing, 
Koyle diaper urethral stent (51.16 USD) is the most costly 
catheter as compared to silicone Foley catheter (1-5 USD) 
and feeding tube (0.2 USD).

The most important limitation of our study was the 
absence of a non-stent treatment group. Another 
limitation was that the study did not employ an objective 
scale for patient selection. Further prospective studies are 
needed to substantiate our findings.

CONCLUSION
The results indicated that although catheter selection had 
no effect on hypospadias-related complications, it had 
a significant effect on catheter-related complications. 
Accordingly, we believe that catheter selection is highly 
effective in the improvement of satisfaction in both 
patients and their relatives in early postoperative period.
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