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SUMMARY
Urethral stents are frequently used for urinary diversion after hypospadias surgery. 
In this study, we aim to compare the results of no-balloon catheter (nelaton 
catheter) and modified foley catheter usage  after TIPU operations in adults. 
The medical records of 53 adult patients who applied TIPU for subcoronal or 
midpenile hypospadias between November 2008 and September 2012 were 
evaluated retrospectively. Patients were evaluated in two groups based on 
the performed urinary diversion. Group 1 was composed of 29 patients  to 
whom 16 F nelaton catheter was used for urinary diversion between November 
2008-December 2010, whereas Group 2 consisted of 24 patients to whom 12 
F foley catheter coated by 16 F nelaton catheter by half was used for urinary 
diversion between February 2011 – September 2012.
There was no statistically significant difference between Group 1 and Group 2 in 
terms of age, the location of the mea, the number of secondary cases, the length 
of the neourethra, fistula and urethral stricture (p>0.05). Surgery success rate was 
79.3% in Group 1 and 79.1% in Group 2 (p>0.05). At the 6th month follow-up, no 
statistically  significant difference was found between two groups regarding fistula 
and urethral stricture. In terms of postoperative patient comfort, Group 2 were 
better than Group 1 (p<0.05). 
Twelve F foley catheter, half of which is coated with 16 F nelaton catheter, could 
be used for diversion in TIPU operations in adult patients with distal and mid-shaft 
penile hypospadias to reduce postoperative patient discomfort.
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Introduction
Hypospadias is believed to result from arrested penile de-

velopment, leaving a proximal urethral meatus (1). The inci-
dence of hypospadias is 1/300 in male children (2).  But there 
is an increase of its incidence with considerable variation in 
different countries (3). Various surgical procedures have been 
described to correct this congenital condition. Since its intro-
duction in 1994 by Snodgrass (4), the tubularized incised-pla-
te urethroplasty (TIPU), a modification of the Thiersch-Duplay 
technique, has become a very popular repair for hypospadias; 
it is associated with very good functional and cosmetic results 
(5,6,7). Almost all the current published studies on TIPU en-
compassed pediatric series and are usually treated before 
school age in developed countries. However, in developing co-
untries it is not uncommon for adults to present with hypospa-
dias that has not been treated in childhood (7,8). Although the 
studies of stent-free repair using the TIPU presents excellent 
results (9-12), urethral stenting following hypospadias surgery 
offers some advantages: avoidance of obstruction secondary 
to postoperative edema; supporting repair and achieving uri-
nary drainage; and prevention of leakage through suture lines 
with forceful urination (13).

Urethral stents are frequently used for urinary diversion after 
hypospadias surgery. The foley catheter is not generally pre-
ferred, for the formation of a ‘cuff ’ on deflation of the balloon 
of all foley catheters that causes difficulty in removal (cuffing 
effect of balloon). Problems with catheter removal cause dis-
comfort to the patient, with the risk of urethral trauma leading 
to stricture formation (14,15). In the literature, there is not 
comprehensive study on the usage of foley catheter for adult 
hypospadias surgery. We have recently been using the modifi-
ed foley catheter that we designed in our patients.

In this study, we aim to compare the results of  no-balloon 
catheter (nelaton catheter) and modified foley catheter usage  
after TIPU operations in adults.

Patients and methods
The medical records of 53 patients who applied TIPU for 

subcoronal or midpenile hypospadias between November 
2008 and September 2012 were evaluated retrospectively. 
The patients who underwent hypospadias surgery more than 
twice, those who did not have a urethral plate of sufficient wi-
deness; those with proximal hypospadias; those with chorde-
es (except minimal chordees) and those who did not come to 
the follow-ups in the first six month were excluded from the 
study. Patients were evaluated in two groups based on the 
performed urinary diversion. Group 1 was composed of 29 
patients  to whom 16 F nelaton catheter was used for urinary 
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diversion between November 2008-December 2010, whereas 
Group 2 consisted of 24 patients to whom 12 F foley catheter 
coated by 16 F nelaton catheter by half was used for urinary 
diversion between February 2011 – September 2012.  

Preparation of the coated foley catheter: We vertically cut 
the nelaton piece that we obtained by dividing the 16 F nelaton 
catheter into two. Subsequently, we coated the half of the 12 F 
foley catheter with the 16 F nelaton piece (Figure 1). The half 
of one end of the new catheter we derived had a thickness 
of 12 F, while the half of the other end passing through the 
urethral scar line was 16 F thick. We determined that, at the 
end of one week after inflating the catheter balloon by 7-10 
ml, the thickness of the balloon cuff was not more than 16 F 
(Figure 2). 

The TIPU surgery was performed under spinal anesthesia 
as explained by Snodgrass. The penis was degloved. During 
degloving the penis, special care was taken to create good 
vascularized pedicle. After dividing the urethral plate in the 
midline, new urethra was formed with subepithelial transitive 
running suture technique, where 5/0 polyglactin suture was 
used. The length of the new urethra formed was noted for 
each patient. In the formation of the new urethra, nelaton or 
coated catheter, which would remain on the patient after the 
operation, was used. The patient was not catheterized again 
after the formation of the new urethra. In this way, we abstai-
ned from a trauma that might have been developed on the su-
ture line of the new urethra. The suture line of the new urethra 
was closed with good vascularized pedicle. Bleeding controls 
were held with 5/0 polyglactin suture. Electrocauterisation ne-
ver used for bleeding. In the patients that nelaton was used, 
catheter was fixed to the glans penis by 3/0 silk suture. At the 
end of the operation, penis was taped semi-tightly with gummy 
bandage (Coban). Urinary diversion was performed for 7 days 
for every patient. All patients were given oral antibiotics (se-
cond generation cephalosporin). In order to reduce the blad-
der contraction in those who had urine leakage at the edge of 
the catheter, 4 mg tolteradine was given until the termination 
of the diversion.

The patients were called for follow-up at the 1st ,3rd and 6th  
month of the first year. Patients who did not have any compli-
cation were called for follow up once a year after then. In the 
follow-up examination, patients were examined for urination 
complaints, the outlook of the urethral mea and urethrocuta-
neous fistula formation. In order to detect the urethral strictu-
re, urethral calibration was performed with 14 F nelaton after 

lubrication with lidocaine gel at the 6th month. Patients were 
evaluated in  8th day for urinary diversion derived distresses. 
These distresses were reviewed under three headings; 1- Uri-
ne leakage at the edge of the catheter, 2- Mobilization of a 
portion of the catheter out of the urethra and catheter not being 
able to drain the bladder, 3- Severe pain during morning erec-
tions. At the 8th day when urinary diversion was finalized, the 
existency of urethrocutaneous fistula formation was checked 
and the suture line was examined to detect whether it is detac-
hed or not. At the 6th month follow-up, patients were evaluated 
in respect to urethrocutaneous fistula existency and urethral 
stricture development. Statistical comparison of the success 
rates in Group 1 and Group 2 was evaluated by chi-square 
test. The p values < 0.05 were considered significant.
Results

There was 29 patients in Group 1 with a mean age 21.4 
years. Urinary diversion was performed with nelaton catheter 
fixed to the glans penis. Twenty four of the cases were primary 
and 5 were secondary in this group. External urethral meas 
were located subcoronal in 22 patients and midpenil in 7. 

The mean age of the 24 patients in Group 2 were 22.5 and 
urinary diversion was performed with coated foley catheter. 
The number of primary and secondary cases in this group was 
20 and 4, respectively. External urethral meas were located 
subcoronal in 19 and midpenil in 5 patients. There was no sta-
tistically significant difference between Group 1 and Group 2 in 
terms of age, the location of the mea, the number of secondary 
cases, the length of the neourethra, fistula and urethral strictu-
re (p>0.05) (Table 1).

The detachment of neourethra was assessed in 2 patients 
in Group 1 and 1in Group 2. These patients were not included 
in the statistical evaluation held in the 6th month. When both 
fistula formation at the 8th day and scar line detachment were 

Figure 2. Comparison of cuff of 16 F foley, cuff of 12 F 
foley and coated 12 F foley

Figure 1. Coated 12 F foley catheter 
with the 16 F nelaton piece

Table 1: The comparison of the patients in Group 1 and 
Group 2

Group 1 (29) Group 2 (24) p
Age 21.4 (20-28) 22.5 (20-32) >0.05  
Follow-up 15.2 months 

(6 months -2.5 
years)

12.4 months ( 
6 months -2.2 
years)

>0.05  

Number of 
secondary 
cases

5 (17.2%) 4 (16.6%) >0.05  

Mea 
localization

SC=22, MP=7 SC=19, MP=5 >0.05, 
>0.05  

The length of 
neourethra

20.6 mm (16-35) 21.9 mm (14-
38)

>0.05  

SC: subcoronal, MP: midpenil

Table 2: The results of the patients at the 8th day postoperatively 

Number of patients Group 1 (29) Group 2 (24) p
Fistula at the 8th day 4 (13.7%) 4 (16.6%) >0.05 
Detachment of suture lines 2 (6.8%) 1 (4.1%) >0.05 
Surgery success 79.3% 79.1% >0.05 
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taken into consideration together, success rate was 79.3% in 
Group 1 and 79.1% in Group 2 that was not statistically signifi-
cant (Table 2). At the 6th month follow-up, no statistically  sig-
nificant difference was found between two groups regarding 
fistula and urethral stricture (Table 3).

With respect to problems emerged in association with uri-
nary diversion, Group 2 were better than Group 1 in the first 7 
day following the operation (Table 4). In terms of the respon-
se to 4 mg tolteradine which was given to reduce the bladder 
contraction in those who had urine leakage at the edge of the 
catheter, 7 out of 20 patients in Group 1 and 1 out of 2 pati-
ents in Group 2 revealed partial response. Complete dryness 
could not be achieved in any of the patients given tolteradine 
treatment.

Discussion
Hypospadias is a congenital anomaly in which uretral mea-

tus opens proximal and ventral to the glans penis. More than 
200 operations have been described for reducing the comp-
lication rate subsequent to the surgical procedure (16). The 
presence of chordee, quality of the urethral plate, experience 
of the surgeon, use of urinary diversion and dressing are very 
important for surgical success (13,17).

In order to overcome fistula and detachment of suture li-
nes that urine might cause, urinary diversion is performed in 
hypospadias surgeries (18). Snodgrass had used intraurethral 
stent for urinary diversion in TIPU operaitons (4). Recently, 
successful stent-free hypospadias surgery was reported in 
pediatric patients with distal and midpenil hypospadias (9-12).

According to the literature, there is no study on stent-free 
TIPU practice in adult patients with distal and midpenil hypos-
padias. In adult patients, mostly suprapubic or transurethral 
catheter is have been used for diversion (7, 8, 19-21). Nelaton 
catheter is generally preferred as a transurethral catheter ho-
wever foley catheter has been used in selected patients. In our 
previous clinical practice, we had used transurethral nelaton 
catheter for diversion with distal and midpenil hypospadias in 
TIPU operations (Group 1). The most common compalaints  

were urine leakage at the edge of the catheter, insufficient dra-
inage of the bladder due to the mobilization of a portion of the 
catheter out of the urethra and severe pain during morning 
erections. In order to reduce the aforementioned complaints 
during the period that the patient had a stent, we decided to 
use 16 F foley catheter. Between December 2010 – February 
2011, we used 16 F foley catheter in 7 patients. In 4 patients, 
catheter was hooked up while taking out or catheter was re-
moved hardly. In 2 patients out of these 4, urethral fistula was 
developed. Considering that, such drawbacks might be avoi-
ded if the cuff of the catheter has a thickness less than 16 F 
though we modified the 12 F foley catheter. We realized that 
patients, to whom we used modified catheter, had a relatively 
more comfortable time postoperatively.

For the patient group as the one in our study, we have not 
encountered another study in the literature, which presents 
the complaints of the patients, to whom no balloon catheter 
was used during the period they had stent postoperatively. In 
the same patient group, we neither found a study that reports 
problems occurred due to foley catheter balloon cuff.

In pediatric patients, indwelling foley catheters post hypos-
padias repair have been associated with significant postope-
rative discomfort and stent-related (cuffing effect of balloon) 
complications (9-12, 22-26). Cuffing effect does not only ca-
use hard and painful removal of the catheter, but also may 
lead to disruption of the repair (12). To avoid the occurrence of 
cuffing effect of balloon in pediatric patients, the 5 ml balloon 
of the pediatric catheter is recommended to be inflated by 2 
ml at maximum (27). Although the author suggests that the 
inflation of the balloon by 2 ml may prevent premature removal 
of the catheter in pediatric patients, we believe that this propo-
sal should be verified by further studies. Using urethral stents 
without a balloon requires an anchoring suture at the glans, 
resulting in possible traction pain during daily care of the cat-
heter and the need for further special care to avoid inadvertent 
slippage (12). These problems observed in pediatric patients 
were also seen in a high rate in our Group 1 patients. In adult 
patients, pain during morning erections was the main factor 
disturbing the patient comfort most.

Snodgrass has recommended stent placement for about a 
week (4). In addition, it has been shown that urethral stent 
usage for more than 12-14 days in patients who underwent 
deep plate incision is not beneficial in the avoidance of comp-
lication development (28). Although there has been no data 
reported on the stent usage period for adult patients, general 
approach on the period for stent usage is 7-10 days.

In our series, the complication rates of urethral fistula and 
urethral stricture occurrence were similar to other studies (7,8, 
19-21). Although urethral fistula and urethral stricture deve-
lopment rates seem to be lower in the group of patients that 
we used the coated foley catheter, no statistically significant 
difference was detected. Nonetheless, the patient comfort was 
statistically improved in Group 2.

There were several limitations in this study. As a retrospecti-
ve study, the evidence was not as strong as that in a prospec-
tive randomized trial. However, we believe that the results of 
our study would give hints for future prospective studies.
Conclusion

Based on our preliminary experiences, we conclude that 
12 F foley catheter, half of which is coated with 16 F nela-
ton catheter, could be used for diversion in TIPU operations in 

Table 3: The  results of the patients at the 6th month post-
operatively 
Number of patients Group 1 (27) Group 2 (23) p
Urethral fistula 4 (14.8%) 3 (13.04%) >0.05 
Urethral stricture 3 (11.1%) 2 (8.6%) >0.05 

Table 4: Complaints associated with diversion
Number of patients Group 1 (29) Group 2 (24) P
Urine leakage at 
the edge of the 
catheter

20 (68.9%) 2 (8.3%) 0.0001

Mobilization of 
a portion of the 
catheter out of the 
urethra 

9 (31%) 1 (4.1%) 0.0001

Severe pain during 
morning erections

21 (72.4%) 3 (12.5%) 0.0001



 128 • Haziran 2015 • Gülhane Tıp Derg
Kocoglu ve ark.

adult patients with distal and mid-shaft penile hypospadias to 
reduce postoperative patient discomfort. Further randomized 
multicenter studies are required to verify our data.
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