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Abstract

Background: Urinary diversion post hypospadias repair plays an important role in the poevehcomplications. This
study objective was to analyze the comparison among suprapmsigsvtransurethral urinary diversion in preventing t
complications after hypospadias repair. We aimed to compare the catigois from suprapubic urinary diversion an
transurethral urinary diversion in patients after hypospadias repair.

Methods. A systematic search was conducted in PUBMED and Google Scholarststabadentify relevant randomizer
controlled trials (RCTs). The subjects were studies that involved post-opdngtiespadias patients. Compared outcom
were the incidence of urethrocutaneous fistula, meatal stenosis, and repaiiodistige approach to systematic study beg
with the use of PRISMA protocol based on inclusion and exclusiarietitMeta-analysis was performed based on poo
analysis. Visualizations of each study were described with forest plots.

Results: There were two RCTs that met the criteria for quantitative analysis. Foresinglysis showed the use o
suprapubic diversion might significantly lower the risk of urethrocutaneous f{§a.22, 95% CI 0®- 0.89, p = 0.03).
Meatal stenosis and repair disruption between the two studies did not differcaigthyfi

Conclusion: There was a significantlpwer incidence of urethrocutaneous fistula in postoperative hygiaspgatients who
performed suprapubic urine diversion compared to those who receivedratmal urine diversion. The difference in tr

incidence of meatal stenosis and repair disruption was insignificant betfneemo groups of urine diversion.
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1. Introduction

The prevalence of hypospadias in Asia represented by research from Chi&(00,000 live births) and Koreans
(1.4-3.3/10,000 live births) are lower than prevalence in Europe and Ani&8i29/10,000 live births).[1] In the
last 25 years, various techniques of hypospadias surgery have bekrdeweloped, but the incidence rate of
complications remains stabbt around 10%. Urethroplasty treatmien hypospadias provides a wide risk of
complications including urethrocutaneous fistula, glans dehiscence, meatal starathisal stricture, urethral
diverticulum, balanitisand complications of the skin. Overall, the incidence of complicationseddch6% with a
reoperation rate of 4.5%.[2] Urethrocutaneous fistula is one of the gopshon complications occurred, with
incidence rates ranging between 5.7-10%.[2,3] Improper wound heakntp chematoma, infection, overly tense
approximation, urine extravasation, ischemia, necrosis, or impropeofust@ching materials can all result in
urethrocutaneous fistula][#arious studies had given different results from the use of urinary diverssowell as
stents in the prevention of urethrocutaneous fistula. Which type of diersion to use is still a debate.[5] The
purpose of urinary diversion is to prevent edema in the urethranthavbstruct urinary flow. Some of the diversion
types including perineal urethrostomy, suprapubic cystotomy, folegteattand transurethral drainage. Cystotomy
suprapubic is often used related to its easier installation and rarely causeosphlsmder. It also does not has
contact with surgical wounds and can be used for a longer petiioaeof6] Transurethral urinary diversion also has
several advantages, such as prevention of urinary retention, which can benhiedtias a bleeding tampon and
stent at the same time, so that gives better re-epithelization. However, the installationsafrattread catheter may
provide pain, often causing spasm of the bladder, and a greatef ingéction, especially due to the extravasation
of urine from the sidelines of the catheter. The installation of transurethral catiistepsesents a risk of damage
to the neourethral at the time of release.[6,7] Some researchers suggest theupsapaibic urinary diversion is
safer and more comfortable thartransurethral urinary diversion but increases the duration of treatment. The
incidence of complications other than urethrocutaneous fistula is also said to beanldveasrsurethral catheter

1IRP 20%e G819 1@3h8t e 4B ATRARIREHINeFERAI8E also stated that transurethral diversion is aotoadlyefféietio™ than
suprapubic cystotomyl)] Therefore further analyses on the use of urinary diversion adedee
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2. Materialsand Methods

PUBMED, Google Scholar or national publications in Indonesian and English were searcinddr to identify
article which had been published. The timing of journal selection was unlinitesd literature used includes
randomized controlled trial (RCT) studies. The search system is limited tistEagd Indonesian journals. The
search terms using medical subject heading (MeSH) and free text with kefiwgpdspadia OR hypospadias)
AND (urethroplasty OR urethroplasties) AND (urine OR urinary) AND (diversion) ANBystostomy OR
suprapubic catheter) AND (fistula). The samples were all research with subjects ofaujgegatients who had
undergone surgery. The compared outcomes were the incidence of utetieoas fistula, meatal stenosis, and
repair disruption from the subjects who had performed suprapubic suatedinral urinary diversion. The approaching
method to systematic study was initiated by using The Preferred Reporting IteBystiematic Reviews and Meta-
Analysis (PRISMA) protocol. We used the following inclusion criteria to determineliibility of studies: (1)
Randomized Controlled Trial (RCT) study design, (2) Studies on theeimmdof urethrocutaneous fistula, meatal
stenosis, and repair disruption in postoperative hypospadias patients wpertoached suprapubic urine diversion
compared to transurethral urine diversion (catheterization of the urethtaaasdrethral stents), (3) Studies can
include hypospadias surgery with a variety of surgical techniques, and (#sStuith 2 or moe arms Studies with
following criteria were excluded: (1) Review article, (2) Animals studies, (3)radtonly articles(4) Retrospective
and non-RCT studies. Bias analysis will be conducted in each journal used tlod ofetGochrane Risk Of Bias
Tools In Form Randomized Trial which will divide the research risk baseclentisn bias, performance bias,
detection bias, report bias and attrition. Quality assessment of each journal is condsetedrbresearch methods,
implementation, statistical analysis and results. All selected journals will be extracted and tabidatdyzio the
necessary outcomes. The merger of the results is done by codifyinguehcthat has been selected for systematic
comparison.

Statistical analysis

All selected articles will be presented in the form of baseline characteristic data withutistrin each article
used. All baseline characteristics such as the name of the researcher, gsaawdh;, research design, number of
samples in each arms, average age of the each subjects, techniques of hypospadiasgeyy, type of urinary
diversion, incidence rate of urethrocutaneous fistula, incidence rate of meataisstemd repair disruption will be
shown in this study. Statistical analysis based on pooled analysis was useganecaeaniables in each research
journal. The visualization of each study would be described in the forest pltndrherical data with normal
distribution will be displayed in the form of average and standard devi#tidhe dichotomy data, the number of
proportions and samples used in each study will be analyzed as the hazardRataf éach variable. All dat
processing used RevMan ver 5.4 for windows software.

3. Results

Systematic searching method was described in figure 1, based on PRISMA guideligesgle scholar and
PUBMED databases. The initial search resulted in 292 articles. From all of the articles, thedriplieetes
databases. At the end of the searching process, there were two RCTs thatcrigdrta for quantitative analysis.
The number of samples obtained from both studies was 127 patients. ThiadR@E€d in this systematic review
compared the two urinary diversion procedures in cases of distal antk migibspadias. Qamar et al added a
comparison group with patients who received suprapubic diversion treatmethenmitistallation of catheters intra
urethra.[9,11] The basic characteristics of the samples studied in the RGhoava in table 1. The basic
characteristics of the samples of the two RCTs are divided by age in tathler@.were no significant differences
between the average parameters of basic characteristics between Shealpggameters evaluated in this study were
shown in table 3. For other complications parameters that were only reportest BCT could not be analyzed
further. This meta-analysis used the Cochrane Risk of Bias (RO#$ For Randomized Trials instrument to
evaluate the level of bias in each RCT. Samples following the study perforndainiaation to determine the
intervention given. The overall bias analysis resulted from both RCTs @rensn figure 2 and figure 3. After the
randomization process, the allocation results should not be conveyed to thetpatiémmize the possibility of
bias due to suggestions. But the confidentiality of the allocation was only menitiotiedstudy by Radwan et al,
while Qamar et al did not explain the method or the results, whether the confidentitii#¢yadfocation has been
done. Forest plot analysis that evaluated the difference in the incidence of utetheoos fistula between
suprapubic and transurethral diversions was described in figure 4wiedhsignificant differences in results (OR
0.22, 95% CI 0.05 - 0.89, p = 0.03). The use of supiiamliersions can lower the risk of such complications. The
analysis was conducted usiagixed model due to low heterogeneity £l 0%). Otherwise, the forest plot analysis
regarding meatal stenosis from both articles were described in figure avéitsgye difference in meatal stenosis
complications between the two articles showed results that did not differ significantly3@R43% CI 0.53- 4.80,

p = 0.41). The analysis model used was random-effects due to hettpdtween the two studies d 61%).
There was also an insignificant difference in the number of repair disrugatioplications between the two groups
(OR 0.44, 95% CI1 0.102.02, p = 0.29). The fixed-effects model was used due to the highdeneiyvhienasen the
two studies @ = 98%). The forest plot was described in figure 6.
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Full-text articles assessed
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Fig. 1. PRISMA flow diagram

Table 1. Characteristics of the study articles

Duration of Hospitalization

Average age (years) Average Follow up time (month)

(days)
Study (years)
Suprapubic Transurethral Suprapubic Transurethral Suprapubic Transurethral
Radwan et al, 2012 49+25 33+16 45+18 21.5+10.1
Qamar et al 2013 340.75 3 3-18

WWw.ijrp.org



Samudra Widagdo Arifin / International Journal of Research Publications (IJRP.ORG) s IJRP ORG

7uB_!57B(ol o

66
Table 2. Characteristic of the study articles baseagenof the subjects
Types of Large Typesof Hypospadias Repair Distribution of samples by intervention
Study (years) . .
Studies sample  Interventions Type Procedure Suprapubic Transurethral
Suprapubic Distal dan TIP,
Radwan et al, ) )
2012 RCT 67 and Middle Mathieu's, 33 34
transurethral  hypospadias miscellaneous
Suprapubic,
transurethral,
Qamar et al, ) Snodgrass
RCT 60 and Distal 63 63
2013 o TIP
combination
diversions

Table 3. Evaluation of complication parameters from laoticles

Urethrocutaneous Fistula Meatal stenosis Repair Disruption
Study (years)
Suprapubic Transurethral Suprapubic Transurethral Suprapubic Transurethral
Radwan et al, 2012 2 (63) 8 (63) 8 (62) 3(63) 2 (63) 3(63)
Qamar et al, 2013 0 (30) 2 (30) 0 (30) 2 (30) 0 (30) 2(30)

Random sequence generation (soecion ics) |

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias) |

Blinding of outcome assessment (detection bias) |

Incomplete outcome data (attrition bias)

Selecive reporing (reporing ics)

- | Blinding of participants and personnel (performance bias)

- | Blinding of outcome assessment (detection bias)

. =~ | Allocation concealment (selection bias)
. . Incomplete outcome data (attrition bias)
. . Selective reporting (reporting bias)

‘ . Random sequence generation (selection bias)

Other bias g

o 2% s% 7% 1w 5

Qamar 2013 .

. Low risk of bias |:| Unclear risk of bias . High risk of bias Raduan 2012 P e °
a b

Fig. 2. (a) Risk of bias from both article, (b) Riskbidis from the analyzed articles. Green indicates a lo@l & bias, yellow indicates an
unclear level of bias, and red indicates a high lefbias

Suprapubic diversion  Transurethral diversion Odds Ratio Odds Ratio
Study orSubgroup ~ Events  Total  Events Total Weight M-H, Fixed, 95% Cl Year M-H, Fixed, 95% CI
Radwan 2012 2 63 § 63 759%  023[005,1.11] 2012 —i—
Qamar 2013 0 30 2 0 241%  019[001,406] 2013 ¢ t

Total (95% C1) 9 93 100.0%  0.22[0.05,0.89] o
Total events 2 10
Heterogenetty: Chi?=0.01, df =1 (P=0.92); = 0% % % % %

7= _ 001 01 1 10 100
Tesoroveral et 2=212 P =003 Favours suprapubic ~ Favours transurethral

Figure 3. Forest plot analysis of the urethrocutasdistula incidence from both studies
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Suprapubic  Transurethral Odds Ratio 0Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI Year M-H, Fixed, 95% CI
Radwan 2012 2 63 3 63 51%  066[0.11,4.06] 2012 —
Qamar 2013 0 3 230 459%  0.19]0.01,406] 2013 * i
Total (95% C1) 9% 93 100.0%  0.44[0.0,202] -
Total events 2 5
i Chi2 = = = 2= f f f {
?etirfogenenyl.lcg t.(;4_8%d(;‘6 ; (_PO 209.49),| 0% 001 01 i 0 0
estfor overall effct. 2= 1.06 (P =0.29) Favours suprapubic ~ Favours transurethral
Figure 4 Forest plot analysis of the meatal stenosis incidence both studies
Suprapubic diversion  Transurethral diversion Qdds Ratio Odds Ratio
Study or Subgroup Events  Total  Events Total Weight M-H, Fixed, 95% Cl Year N-H, Fixed, 95% CI
Radwan 2012 § 63 3 63 516% 291(073 11,52 2012 —
Qamar 2013 0 Bl 2 30 484%  0.190001,4.08 2013 * i
Total (95% Cl) 9 93 100.0% 1.9 [0.53, 4.80] ’
Total events § 5
i Chi2 = =1 (P=011)12=R1Y f f f {
Heterogeneity: Chi*=2.60, df =1 (P = 0.11); = 61% 001 0 | 0 o

Testoroverel efect 2= 082 (P =041 Favours suprapubic ~ Favours transurethral

Figure 5 The forest plot of repair disruption risk from battudies

4. Discussion

A transurethral catheter, either for catheterization to the bladder or as a stent, wast tbennneon form of urine
diversion. Similarly, the use of a suprapubic catheter is also freqieiate, the comparisons of these methods
have been conflicting. Zhang et al reported that the use of urinary divaf@oonestage surgery can be useful for
spontaneous closing of small urethrocutaneous fistulas and may previmtrthtion of new fistulaslp] Alimodhen

et al and Joshi et al also reported good results on postoperative urinasiodiusing Mathieu and TIP urethroplasty
techniques.[13,14] Otherwise, according to Geryimanoglu et al, Sigumonrahgaetd De Badiola et al, neither
transurethral urinary diversion with catheters or stents, nor suprapubisidiv, may lower the risk of postoperative
complications, such as urethrocutaneous fistulas. The incidence rate of postopgraismadia fistulas did not
differ significantly.[L5-17] Retrospective, prospective, and RCT studies have different conclu@ecause
retrospective and prospective studies are more likely to be biased than RE€&asatysis only considered RCTs
From both RCT the incidence of complications of urethrocutaneous figasisignificantly higher in the group with
transurethral urinary diversion (OR 0.22, 95% CI 0.05 - 0.8903). However, the incidence of meatal stenosis
and repair disruption did not have a significant difference between the dwpsy{p>0.05). Both urinary diversion
types have their own advantages and disadvantagesmeatal stenosis incidence looks very different between
these two RCT studies. This can be due to many other factors that might affecttinrence of meatal stenosis
Postoperative treatment in patients in the Radwan et al was not the same as postoperative tréatni@arnar et

al study. Postoperative care was not clearly mentioned in those studies. Thecciflstenosis on Radwan et al
might relate to the group of suprapubic urinary diversion which alsdio@eh with anterior urethral stent. These
insignificant results in meatal stenosis between the two studies were partly due toltmeisiber of samples in
each study.[9,]] This meta-analysis has several limitations, including a small number of RG&sstilde number

of samples from each study, and limited evaluation results. In this stugydistal hypospadias was included.
Hypospadias could be classified as granular type, distal type, and proximalAtyjpt of studies have been
performed, but the RCT method is only found in the study of digtad$padiasThe study of proximal hypospadias
and urine diversiolis morecommon, but the majority of these studies were retrospective and prospétttivet
randomization. Thus, the resulted parameters are still behind the RCT. Thegiewadhi complications from those
studies were not exactly the same, so that, the analysis could be dorendhly same complications. Some
complications such as trigonum pain and cosmetic satisfaction evaluation were evaltlatge@amar et al, but
were not reported by Radwan et al. Analysis of those factors cannot baretfor
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5. Conclusion

The incidence of urethrocutaneous fistula was lower in the group which sbjragrinary diversion post
hypospadias surgery were performed. The incidence of meatal stenasigiangdisruption from both studies were
insignificantly different.
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