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Background: An indwelling urinary catheter or urethral stent are standardly used following a urethroplasty to prevent 
post-operative urinary retention. There are both closed drainage system (CDS) and open drainage system (ODS) available.
Objective: The study was designed to determine the outcomes between post-operative CDS and ODS.
Material and Method: Fifty-seven hypospadias patients with 66 urethroplasties, performed by a single surgeon, were 
assessed. During the 40-month study period, the operative outcomes relative to the technique of both urinary catheter 
drainage systems were evaluated for length of hospital stay (LOS), cost of hospitalization, and post-operative complications.
Results: CDS and ODS drainage systems were performed in 32 and 34 operations, respectively. The patient characteristics, 
the surgical profiles, and post-operative complications were not statistically significant. The CDS/ODS group had median 
LOS (range) of 9 (1 to 22)/2 (1 to 6) days, respectively, and cost of hospitalization (SD) of 22,908 (4,455)/18,408 (3,848) Bahts 
respectively. Both had statistical significance, p<0.001. The subgroup of 26 posterior hypospadias and TIP urethroplasties 
were also evaluated.
Conclusion: Patients with hypospadias given an open drainage system after urethroplasty have a higher rate of early 
discharge, lower cost of hospitalization, and a lower rate of wound infection.
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 Hypospadias is a common congenital  
anomaly of the penis. It is defined by abortive 
development of the urethral spongiosum and ventral 
prepuce, and in more severe cases, ventral penile 
curvature(1). The physical examination of the penis 
typically finds a proximally displaced urethral orifice 
anywhere along the penile shaft, or even in the scrotum 
or perineum(2). A recent American Academy of 
Pediatrics review suggests that the ideal age for     
genital surgery is between 6 and 12 months(3). The 
physician must also consider psychological concerns 
when planning medical procedures for children, as 
psychological trauma at a young age can have wide-
ranging effects on later adult behavior(4). Given these 
various considerations, a recent report concluded        
the best time for hypospadias repair is between 6 and 
18 months(5).
 The therapeutic goal of hypospadias is the 
reconstruction of the primary malformation into a 
normal penis. The successful hypospadias involves 

orthoplasty or penile straightening, urethroplasty, 
meatoplasty and glanuloplasty, scrotoplasty, and skin 
coverage(1), which are performed in different operative 
steps depending on the individual components 
required. Many operative techniques have evolved to 
correct hypospadias. Tubularized incised plate (TIP) 
urethroplasty is currently one of the most popular 
techniques for hypospadias repair that has now been 
successfully applied to all varieties of hypospadias(6-9).
 An indwelling urinary catheter or urethral 
stent are standard usage following a urethroplasty to 
prevent post-operative urinary retention, but there         
are often undesirable side effects from these technics 
such as infection or increased morbidity due to          
pain, inadvertent pressure on the neourethra, bladder 
spasms, and migration. There are two different  
drainage systems available for use in post-operative 
catheterization, the closed drainage system (CDS)(10) 
and open drainage system (ODS)(11-14). It has not yet 
been decided in Thai context whether CDS or ODS is 
more beneficial, or has less side effects. The present 
study was descriptive profile of the operative outcomes 
and proportion of post-operative infections relative to 
the different types of catheter drainage, CDS and ODS, 
in post-operative urethroplasty.
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Material and Method
 With ethical approval by the Institutional 
Review Board, a retrospective study of 66  
urethroplasties in hypospadias patients whose 
operations were performed by a single pediatric 
surgeon, at Songklanagarind Hospital between 2009 
and 2012 were reviewed.
 The characteristics, surgical profiles, and 
post-operative complication were reviewed, comparison 
between CDS and ODS following urethroplasty. The 
data included age, type of hypospadias, ventral penile 
curvature, redo-urethroplasty, neourethral length 
(interquartile range), operative time, post-operative 
antibiotic, duration of retaining urethral catheter 
(interquartile range), and post-operative complication.

Surgical procedure
 Urethral dilatation was performed and the 
skin marked. The 1% xylocaine with 1:100,000 
adrenaline was infiltrated at the skin mark. A           
hanging stitch at the glans penis was performed        
using 4-0 chromic catgut suture. An eight-French 
feeding tube was inserted into the bladder as a urinary 
catheter. The skin incision was then made, and the 
particular method of surgical urethroplasty was then 
decided depending on the findings following the 
incision. Tubularization was performed using 8-0 PGA 
(polyglycolic acid absorbable suture) in two layers:        
a continuous suture in the first subepithelial layer,      
and interrupted sutures in the second layer. The 
pedicular subcutaneous flap was dissected and       
brought to cover the entire neourethra and suture line. 
The meatoplasty and glansplasty were performed          
by separated glans wing and closed with 6-0 PDS 
(polydioxanone violet monofilament absorbable 
suture) and 8-0 PGA. The penile skin base was fixed 
to the penile base with 6-0 PDS. The penis was covered 
with the dorsal prepuce skin flap.
 A pressure dressing was made with sterile 
Tegaderm™ (transparent film dressing frame style,         
6 cm x 7 cm, 3M Health Care), as demonstrated in       
Fig. 1. The tube was fixed to the glans with loosely tied 
4-0 chromic suture. In the CDS closings the catheter was 
connected to a urinary drainage bag, while in the ODS 
closings the catheter was cut 2 cm distal to the urethral 
meatus and allowed to drain into a single diaper.

Post-operative protocol
 Post-operative analgesia consisted of oral 
acetaminophen, and most patients were given an oral 
antibiotic while they were on the stent. Suprapubic 

diversion was not used for any of the patients. The 
parents were instructed by the patient care team in 
general post-operative care, dressing and cleansing the 
operative site with normal saline, stent care, what 
activities the infant could be allowed to do, and 
nutrition, parents were given a hotline phone number 
and the surgeon’s e-mail in case of emergencies or 
questions.
 Before April 2011, the patients were provided 
with urinary diversion via a CDS for approximately 
one to two weeks, were restricted in the allowed 
activities, and were not discharged until the stent was 
removed. However, in April 2011, we changed our 
protocol, patients were mobilized as they could tolerate 
it, with early discharge when deemed safe, and the stent 
later removed by the surgeon in the outpatient clinic 
one to two weeks post-operatively. 

Statistical analysis
 Statistical analyses were undertaken using the 
R-program (version 2.15.0). The outcome variables of 

Fig. 1 A) A closed urinary drainage system (CDS).
 B) An open urinary drainage system (ODS).
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open and closed urinary catheter drainage systems were 
compared using Fisher’s exact test, X2, the rank sum 
test, and the Student’s t-test. Multiple linear regressions 
were performed with model building using the stepwise 
method. Statistical significance was considered at a 
probability of p<0.05, unless otherwise specified.

Results
 There were 57 patients with 66 operations. 
The patients characteristics of CDS/ODS group 
included age of 0 to one year of 6 (18.8%)/6 (17.6%), 
age more than one year of 26 (81.25)/28 (82.4%), 
anterior hypospadias of 5 (15.6%)/9 (26.5%), middle 
hypospadias of 8 (25.0%)/7 (20.6%), posterior 
hypospadias of 19 (59.4%)/18 (52.9%), and ventral 
penile curvature of 25 (78.1%)/28 (82.4%), were not 
statistically significant. The surgical profiles of CDS/
ODS group comprised of urethroplasty of 22 (68.8%)/ 
28 (82.4%), redo-urethroplasty of 10 (31.2%)/11 (32/4%), 
neourethral length (interquartile range) of 2.2 (1.9                
to 4.0)/2 (1.4 to 3.0) cm, operative time (SD) of       
202.6 (60.1)/197.2 (62.5) minutes, post-operative         
oral antibiotic of 28 (87.5%)/27 (79.4%), duration of 
retaining urethral catheter (interquartile range) of                 
5 (3.8 to 7.0)/5 (5.0 to 9.8) days. Besides, the post-
operative complications were wound infection of              
5 (15.6%)/3 (8.8%), and urinary tract infection of           
2 (6.2%)/none, and catheter problem of 4 (12.5%)/         
6 (17.6%), respectively. The distribution of study 
variables according to outcome was presented in        
Table 1. All of patient characteristics, surgical profiles, 
and post-operative complications were not statistically 
significant.
 After multiple linear regressions for total cost 
of hospital stay, variables that remained in the model 
were length of stay (range 1 to 22 days) and operative 
time (range 80 to 325 minutes). The appropriate        
model of total cost (Baht) of hospital stay given by      
the stepwise method was calculated as follows: 
(estimated cost)1/3 = 22.157 + 0.279X + 0.018Y,         
where X = length of hospital stay (day) and Y = total 
operative time (minute), by adjusted R-squared       
equal 0.799 and p<0.001. Likewise, estimated cost = 
(22.157 + 0.279X + 0.018Y)3 at that time 1 U.S. dollar 
was around 30 Thai Bahts.
 The CDS/ODS group had median LOS 
(range) of 9 (1 to 22)/2 (1 to 6) days, and cost of 
hospitalization (SD) of 22,908 (4,455)/18,408 (3,848). 
Both had statistical significance, p<0.001.
 In subgroup analysis of 26 cases, posterior 
hypospadias and TIP urethroplasty, there were eight 

(30.8%) catheter problems, four (15.4%) wound 
infections, and no urinary tract infection (UTI). The 
distribution of study variables according to outcome 
was presented in Table 2. The CDS/ODS group had 
median LOS (range) of 9 (8 to 12)/2 (1 to 3) days that 
had statistical significance, p = 0.002. The surgical 
profile of CDS/ODS group comprised of neourethral 
length (SD) of 3.7 (1.2)/3.3 (1.6) cm, operative time 
(SD) of 205.1 (78.3)/216.5 (63.3) minutes, post-
operative oral antibiotic of 7 (77.8%)/14 (82.4%), 
duration of retaining urethral catheter (SD) of                  
6.6 (4.7)/8.5 (3.5) days. Furthermore, the post-
operative complication were wound infection of                 
2 (22.2%)/2 (11.8%), and catheter problem of                       
3 (33.3%)/5 (29.4%), respectively. There were no 
statistical significances.

Table 1. Characteristics of hypospadias patient and profile 
outcomes

CDS (n = 32)
No. (%)

ODS (n = 34)
No. (%)

Age
 0 to 1 year
 More than 1 year

 
  6 (18.8)
26 (81.2)

 
  6 (17.6)
28 (82.4)

Hypospadias type
 Anterior
 Middle
 Posterior

 
  5 (15.6)
  8 (25.0)
19 (59.4)

 
  9 (26.5)
  7 (20.6)
18 (52.9)

Ventral penile curvature 25 (78.1) 28 (82.4)

Operation
 Urethroplasty
 Redo-urethroplasty

 
22 (68.8)
10 (31.2)

 
23 (67.6)
11 (32.4)

Neourethral length (cm)
 Median
 Interquartile range 

 
         2.2

1.9 to 4.0

 
2

1.4 to 3.0

Operative time (minute)
 Mean  SD

 
202.660.1

 
  197.262.5

Post-operative oral antibiotic 28 (87.5) 27 (79.4)

Duration of retaining urinary
 catheter (days)
 Median
 Interquartile range 

         5
3.8 to 7.0

5
5.0 to 9.8

Length of stay (days)
 Range 

         9
  1 to 22

  2*
1 to 6

Cost of hospitalization (Baht)
 Mean  SD

 
22,9084,455

 
18,4083,848*

Complication
 Wound infection
 Urinary tract infection
 Catheter problem

 
  5 (15.6)
2 (6.2)

  4 (12.5)

 
3 (8.8)

-
  6 (17.6)

CDS = closed drainage system; ODS = open drainage system
* Statistical significance, p<0.05



J Med Assoc Thai  Vol. 98  No. 7  2015 667

Discussion
 The type and timing of urinary diversion         
after a hypospadias repair depends on the degree of 
hypospadias and the surgical decision. Stent-free 
hypospadias repairs for distal and mid-shaft penile 
hypospadias have been reported in the literature(15-20), 
while some hypospadias repairs involve post-operative 
stenting(9,10,14,21-24) or suprapubic cystostomy for urinary 
diversion(25,26).
 The present study showed the proportion of 
post-operative complications between a closed urinary 
drainage system and an open urinary drainage system, 
there was no difference in the wound infection, UTI, 
and catheter problem. Published rates of urinary tract 
infection following a hypospadias operation range 
between 1% and 29%(12,18). In the series, the patients 
were left with an open urinary drainage system had no 
urinary tract infections, while patients fitted with a 
closed urinary drainage system had a rate of UTI 
infection of 6%.
 Earlier studies(12,14) suggested that an open 
urinary drainage system should use the double diaper 
technique. However, in the present study, an open 
urinary drainage system with a single diaper was 
founded to be practical and safe. Furthermore, a short 
2 cm catheter distal to the urethral meatus also 
minimizes the problem of catheter kinking. With an 
open system, the patient can ambulate as much as        
they can tolerate, and take baths that decrease the 

discomfort normally experienced due to catheter 
restraints associated with the closed urinary drainage 
system.
 The cost of hospital stay for a patient with an 
open urinary drainage system was lower than those 
with closed urinary drainage system, mainly because 
their length of hospital stay was usually shorter than a 
patient with a closed urinary drainage system. Patients 
with hypospadias after urethroplasty on an open  
urinary drainage system can be discharged early, and 
attend as day care or outpatient surgical patients(14). 
Furthermore, patients with posterior hypospadias       
after TIP urethroplasty can be cared as day surgery.
 In conclusion, an open urinary drainage 
system in post-operative catheterization for 
urethroplasty was founded to be feasible, safer, lower 
hospital cost per patient, with earlier discharge, and no 
difference in the rate of post-operative complications, 
than a closed urinary drainage system. Furthermore, 
based on subjective assessment, the study suggested 
that patients with hypospadias after urethroplasty  
could be treated as day care surgical patients by using 
an open urinary drainage system.

What is already known on this topic?
 The urethral stent uses to protect post-
operative urinary obstruction. There are two urinary 
drainage systems, the closed drainage system and       
open drainage system. Published rates of urinary tract 
infection following a hypospadias operation range 
between 1% and 29%.
 Previous studies suggested that an open 
urinary drainage system should use the double diaper 
technique.

What this study adds?
 The prevalence of urinary tract infection        
after post-operative urethroplasty in the hypospadias 
patients who left with an open urinary drainage and           
a closed urinary drainage system were 0% and 6%, 
respectively.
 The findings support the open urinary 
drainage system with a single diaper was founded to 
be practical and safe.
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Table 2. Subgroup outcomes of posterior hypospadias and 
TIP urethroplasty 

CDS (n = 9) 
No. (%)

ODS (n = 17) 
No. (%)

Neourethral length (cm)
 Mean  SD

 
  3.71.2

 
  3.31.6

Operative time (minute)
 Mean  SD

 
205.178.3

 
216.563.3

Post-operative oral antibiotic 7 (77.8) 14 (82.4)

Duration of retaining urinary
 catheter (days)
 Mean  SD   6.64.7   8.53.5

Length of stay (days)
 Interquartile range 

9
8 to 12

2*
1 to 3

Cost of hospitalization (Baht)
 Mean  SD

 
22,2853,873

 
19,1544,247

Complication
 Wound infection
 Catheter problem

 
2 (22.2)
3 (33.3)

 
  2 (11.8)
  5 (29.4)

TIP = tubularized incised plate
* Statistical significance, p<0.05
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บรรยายลักษณะผลที่ไดรับระหวางระบบการระบายแบบปดและแบบเปดภายหลังการผาตัดตกแตงทอปสสาวะ

ปยวรรณ เชียงไกรเวช, วรารัตน ชํานาญเนียม, นพพร เกตุวิลัย

ภูมิหลัง: การใสสายสวนระบายปสสาวะหรือสายตรึงทอปสสาวะเปนวิธีการมาตรฐาน ภายหลังการผาตัดตกแตงทอปสสาวะ เพ่ือ
ปองกันภาวะปสสาวะคั่งหลังผาตัด มีระบบการระบายปสสาวะท้ังแบบปดและแบบเปด
วัตถุประสงค: การศึกษาออกแบบเพื่อคนหาผลที่ไดรับระหวางระบบการระบายปสสาวะแบบปดและแบบเปดภายหลังการผาตัด
วัสดุและวิธีการ: ประเมินการผาตัดตกแตงทอปสสาวะในผูปวยเด็กโรคทอปสสาวะเปดต่ํา 57 ราย 66 ครั้ง โดยกุมารศัลยแพทย
คนเดียวกัน ระหวางการศึกษาชวง 40 เดือน ประเมินผลท่ีไดรับจากการผาตัดสัมพันธกับเทคนิคระบบการระบายปสสาวะท้ัง        
สองระบบ เกี่ยวกับระยะเวลานอนโรงพยาบาล คาใชจายโรงพยาบาล และภาวะแทรกซอนหลังผาตัด
ผลการศึกษา: ใชระบบการระบายปสสาวะแบบปด 32 ราย และใชแบบเปดระบายปสสาวะ 34 ราย ลักษณะผูปวย สัณฐานการ
ผาตดั และภาวะแทรกซอนหลงัผาตดัไมมคีวามแตกตางอยางมนียัสําคญั กลุมระบายปสสาวะแบบปด/กลุมระบายปสสาวะแบบเปด 
มมีธัยฐานระยะเวลานอนโรงพยาบาล (พสิยั) เทากบั 9 (1 ถงึ 22)/2 (1 ถงึ 6) วนั และ คาใชจายโรงพยาบาล (คาเบีย่งเบนมาตรฐาน) 
เทากับ 22,908 (4,455)/18,408 (3,848) บาท ทั้งสองมีความแตกตางอยางมีนัยสําคัญ (คา p<0.001) นอกจากน้ียังไดประเมิน
กลุมยอย 26 ราย ของโรคทอปสสาวะเปดตํา่แบบดานหลังและไดรบัการผาตัดตกแตงทอปสสาวะแบบ tubularized incised plate 
(TIP)
สรุป: ผูปวยเด็กโรคทอปสสาวะเปดตํ่าหลังการผาตัดตกแตงทอปสสาวะ กลุมการใชระบบการระบายปสสาวะแบบเปดสามารถ      
กลับออกจากโรงพยาบาลเร็วกวา คาใชจายโรงพยาบาลถูกกวา เชนเดียวกับอัตราแผลติดเชื้อต่ํากวา


