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ABSTRACT

Introduction: Hypospadias is a congenital condition that affects the genital appearance in individuals and requires 
urethral reconstruction as an effective treatment. However, this surgical intervention is often associated with compli-
cations. Recent research has shown that preoperative testosterone therapy can facilitate penile revascularization and 
lead to successful surgical outcomes. This study aims to investigate the side effects of testosterone therapy and deter-
mine the optimal mode of delivery. Materials and methods:  A systematic search was conducted in Scopus, PubMed, 
Cochrane, and ScienceDirect databases until June 10th, 2023. Fourteen articles were selected based on predefined 
inclusion and exclusion criteria. Quality appraisal of clinical trials comparing preoperative testosterone therapy with 
control groups in hypospadias patients was evaluated using the Newcastle-Ottawa Scale (NOS). Quantitative anal-
ysis was done using RevMan 5.4 and CMA V3. The effect measures were presented as odds ratios (OR) and mean 
change from baseline with corresponding 95% confidence intervals (CI). Results: The meta-analysis included a total 
of 15 studies. Preoperative testosterone treatment demonstrated a significant reduction in fistula occurrence (38%) 
and reoperation rate (55%), indicating its potential to effectively reduce these complications in hypospadias surgery. 
Moreover, from the mode of testosterone administration, intramuscular administration shows statistically significant 
preferable preoperative effects in terms of the mean change from baseline of penis length (0.905 vs 0.713), penis 
diameter (0.494 vs 0.37), and glanular width (0.326 vs 0.254) compared to topical administration. This comprehen-
sive systematic review and meta-analysis confirm the statistical significance of preoperative testosterone therapy in 
reducing complications such as fistula and reoperation rate in hypospadias surgery. Conclusion: The findings strong-
ly support the recommendation for hormonal treatment before surgery to enhance intraoperative circumstances 
and optimize the results of hypospadias reconstruction. Testosterone should be considered a valuable option in the 
preoperative management of hypospadias patients.
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INTRODUCTION

Hypospadias, a congenital condition affecting the 
development of male uretha and prepuce, causing 
altered urination and ejaculation. Surgical correction 
is the primary approach to address the condition and 
improve both aesthetics and functionality. However, it 
comes with the risk of complications, making it essential 
to explore potential strategies to reduce these risks and 
enhance patient compliance (1).

Hypospadias is primarily considered an idiopathic 
or multifactorial condition, with contributions from 
hormonal, environmental, and genetic factors (2). 
Understanding the etiology can help in devising effective 
management strategies. Currently, one-stage urethral 
reconstruction using foreskin as a material is a common 
method. However, this approach has a high failure rate 
and may lead to complications like hair growth inside 
the urethra, infection, and tissue retraction (3). Thus 
the use of testosterone as the pre-operative treatment is 
expected to prevent those complication. 

Patients undergoing urethral reconstruction may 
experience various complications, including pain, 
discomfort, altered salivary function, and increased risk 
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of oral cancer due to dental rubbing and parafunctional 
biting (4). Other complications such as bleeding, 
hematoma, edema, wound infection, penile torsion, 
meatal stenosis, and urethral stricture can also occur (5).
Pre-perative testosterone has been proposed as a 
way to improve the outcomes of pediatric urethral 
reconstruction. Testosterone plays a significant role 
in the development and growth of external genitalia 
and secondary sexual characteristics (6). It has been 
suggested that testosterone administration can increase 
penile revascularization and size, facilitating tension-
less formation of the urethral tube and promoting tissue 
healing (7).

While pre-operative testosterone shows promise, there 
are controversies surrounding its use. Some studies 
suggest that testosterone may increase inflammation, 
potentially slowing down penile repair (8). Additionally, 
side effects such as thick pubic hair growth and frequent 
penile erections should be carefully considered when 
administering pre-perative testosterone (9). Notably, 
the clinical use of pre-operative testosterone is not yet 
widespread (10). This article aims to review the potential 
of Pre-operative Testosterone Hormone in adjuvant 
therapy in Pediatric Urethral Reconstruction as a new 
management to increase the surgery success rate and 
reduce complication, so it can be widely used.

MATERIALS AND METHODS 

This systematic review and meta-analysis had been 
registered in the Open Science Framework (OSF) 
(doi: https://doi.org/10.17605/OSF.IO/RUP7Z). This 
following methods and study was guided by the 
Preferred Reporting Items for Systematic Review and 
Meta-Analysis (PRISMA) 2020  protocol (11). We 
compare testosterone administration in several ways 
as a preoperative treatment with patient do not get any 
preoperative treatment prior to their hypospadia surgery. 
This systematic review and meta-analysis were 
conducted by searching studies comparing hypospadia 
patient with and without testosterone treatment before 
surgery. PRISMA flow diagram was used to report the 
process of this study. Literature search was conducted 
through four databases: Scopus, PubMed, Cochrane, 
and ScienceDirect; up to the 10th of June 2023. 
Keywords used in the search were (“testosterone” 
OR “oral testosterone treatment” OR “testosterone 
parenteral therapy”) AND (“urethroplasty”) AND 
(“hypospadia”) AND (“pediatric”). Several filters were 
used in PubMed search engine, including “clinical 
trial”, and “randomized controlled trial”.

The inclusion criteria were: 1) Studies with hypospadias 
patients; 2) Published in the last 10 years; 3) Peer-
reviewed studies; and 4) Done using human samples. 
The exclusion criteria decided among the reviewer were: 
1) Studies without human sample; 2) Studies published 
more than 10 years ago; 3) Studies published in other 

than english; and 4) Studies with unavailable full-text.

All results of the initial literature search were assessed 
independently by the authors, starting from screening of 
titles and abstracts based on eligibility criteria. If there 
is a dispute that is not clear, it will be discussed openly 
with one senior author. Next, the full text was reviewed 
to exclude ineligible studies.

The authors extracted the selected studies and evaluated 
their eligibility. All authors evaluated the journals 
independently, and disagreements among the authors 
were discussed and eventually resolved. The following 
information was extracted from eligible studies: author's 
name, year of publication, study design, number of 
samples, sample characteristics, country, intervention, 
comparison, follow-up duration, and the preferred 
outcomes. 

A thorough quality assessment was independently 
conducted by the authors, with a consensus criterion. 
All articles were evaluated using Newcastle-Ottawa 
Scale (NOS) due to the abundance of non-RCT articles 
available for this theme.

Primary outcome of interest is the effectivity of pre-
operative testosterone injection on penile hypospadia 
surgery measured by the rate of adverse effect in 
intervention group compared to the control group. 
The aforementioned adverse effect include, fistula, 
dehiscence, meatal stenosis, stricture, diverticula, and 
reoperation. Each adverse event was noted and included 
in statistical analysis. When the process of statistical 
analysis is unable to be done due to ineligible data, 
qualitative analysis is done.

Secondary outcome of interest is the effectiveness of 
intramuscular testosterone injection compared to topical 
testosterone application in pre-operative settings. The 
measurement of the aforementioned outcome of interest 
were penile length, penile diameter, glandular width, 
and serum testosterone level after the application of the 
preferred intervention.

The statistical analysis was performed using RevMan 
5.4 software. To assess heterogeneity, the Q test was 
conducted and reported alongside I2 values. I2 values 
falling within the range of 0-40% were considered 
insignificant, 30-75% indicated moderate heterogeneity, 
50-90% suggested substantial heterogeneity, and 
75-100% indicated considerable heterogeneity. The 
pooled effects were analyzed using either a random or 
fixed-effect model, taking into account the observed 
heterogeneity (12). To compare the effects of both 
drugs, odds ratios (OR) and their corresponding 95% 
confidence intervals (CI) were calculated for renal 
response and adverse effects. A P-value below 0.05 was 
considered statistically significant. Whenever possible, 
sensitivity and subgroup analyses were conducted 
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to investigate the heterogeneity and robustness of the 
results. If there were at least 10 eligible studies included, 
a test for funnel plot asymmetry was employed to 
evaluate publication bias. 

RESULTS 

After conducting a comprehensive search of various 
databases, a total of 649 studies were identified. The 
titles and abstracts of 229 studies were screened, and 
204 studies were excluded. Furthermore, the remaining 
25 studies were thoroughly evaluated for eligibility 
based on their full-text content. Among those studies, 
ten studies were excluded for a specific reason, while 
the remaining fourteen studies were included in both 
qualitative and quantitative analyses. This information 
is visually represented in the PRISMA flow diagram (Fig. 
1).

Fig. 1: PRISMA Diagram. PRISMA diagram used as we screened the 
articles found on the search databases. 

Fourteen included studies were published in the last 
ten years in the form of randomized control trial or 
cohort studies. Nine studies compared the efficacy 
of intramuscular administration of testosterone to 
placebo, while four compared the efficacy of topical 
administration of testosterone, and one study did not 
specify the administration method of preoperative 

testosterone. The intramuscular testosterone used in 
the studies are aquaviron, testosterone enanthate, 
undecanote, cypionate, and sustanon. On the other 
hand, topical testosterone used in the studies are either 
testosterone gel 1% or sustanol 2%. The resumes of 
included studies can be found in Supplementary Table I.

Table I: Summary of Outcome and Adverse Effect on Preoperative Testosterone Hormone in Hypospadias 

No Author
Study 

Design
Coun-

try
Center

Interven-
tion

Sam-
ple

Outcome of Interest 
(Mean Change from Baseline)

Adverse Effect

Penile 
Length

Pe-
nile 
Di-

ame-
ter

Glands 
Width

Serum 
Testos-
terone 
Level

PPS Fistula
Dehis-
ence

Meatal 
Steno-

sis

Stric-
ture

Di-
ver-
ticu-
lae

Reop-
era-
tion

1
Wali, et 
al., 2020

Cohort 
Prospec-

tive
Egypt

Multi-
center

Testos-
terone 

(Topical 
Gel 1%) + 

Surgery

20
0.25 
(0.3 
27)

NI

0.3 
10 

 (0.1 
17)

NI NI 4/20 1/20 3/20 NI NI NI

Surgery 20 NI NI NI NI NI 5/20 1/20 2/20 NI NI NI

2
Babu, et 
al., 2017

Cohort 
Prospec-

tive
India

Single 
center

Testos-
terone 

Enanthate 
2mg/kg

94 NI NI NI NI
8.88 

 (2.20)
6/94 7/94 9/94 NI NI 14/94

Surgery 92 NI NI NI NI
8.03  

(1.55)
7/92 13/92 6/92 NI NI 22/92

3
Satav, et 
al., 2015

Cohort 
Prospec-

tive
India

Single 
Center

Aquaviron 
2mg/kg

42
1.07 
(0.4 
5)

0.97 
(0.4 
2)

NI NI
3.23 

 (0.82)
NI NI NI NI NI NI

4

Sno-
dgrass, 
et al., 
2013

Cohort 
Prospec-

tive
USA

Single 
Center

Testos-
terone 

Cypionate 
2mg/kg

34 NI NI

0.2 
75 

 (0.0 
19)

NI NI NI NI NI NI NI NI

Surgery 28 NI NI NI NI NI NI NI NI NI NI NI

5
Rynja, et 
al., 2017

Cohort 
Retrospec-

tive

Neth-
er-

lands

Multi-
center

Sustanon 24 NI NI NI NI

PPPS I  
: 18 

PPPS II 
: 18 

PPPS III: 
15 

GCA      
: 21

6/24 1/24 7/24 3/24 1/24 NI

Surgery 36 NI NI NI NI

PPPS I   
: 22 

PPPS II  
: 32 

PPPS III 
: 29 
GCA       
: 33

10/36 1/36 7/36 2/36 0/36 NI

CONTINUE
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Table I: Summary of Outcome and Adverse Effect on Preoperative Testosterone Hormone in Hypospadias. (CONT.) 

No Author
Study 
Design

Coun-
try

Center
Interven-

tion
Sam-
ple

Outcome of Interest 
(Mean Change from Baseline)

Adverse Effect

Penile 
Length

Pe-
nile 
Di-

ame-
ter

Glands 
Width

Serum 
Testos-
terone 
Level

PPS Fistula
Dehis-
ence

Me-
atal 

Steno-
sis

Stric-
ture

Di-
ver-
ticu-
lae

Reop-
era-
tion

6
Chen, et 
al., 2015

Cohort 
Retrospec-

tive
China

Single 
Center

Testoster-
one Un-

decanoate 
2mg/kg

36
1.06 
(0.38)

0.30 
(0.1 
2)

NI

0.0 
24 

 (0.0 
16)

NI 2/36 NI NI 0/36 3/36 5/36

Surgery 36 NI NI NI NI NI 9/36 NI NI 3/36 3/36 14/36

7
Menon, 
et al., 
2017

Ran-
domized 
Control 

Trial

India
Single 
Center

Testos-
terone 

Enanthate 
2mg/kg

45
1.19 
(0.1 
99)

NI NI NI NI 5/45 7/45 NI NI NI NI

Surgery 49 NI NI NI NI NI 7/49 0/49 NI NI NI NI

8
Khokar, 
et al., 
2021

Cohort 
Prospec-

tive
India

Single 
Center

Testoster-
one 2mg/

kg
45

0.92 
(0.5 
10)

0.24 
(0.1 
98)

0.3 
07  
(0.2 
13)

NI NI NI NI NI NI NI NI

9
Asgari, 
et al., 
2021

Ran-
domized 
Control 

Trial

Iran
Single 
Center

Testos-
terone 

Enanthate 
2mg/kg

91 NI NI NI NI NI 4/91 0/91 1/91 NI 0/91 NI

Surgery 91 NI NI NI NI NI 7/91 1/91 3/91 NI 1/91 NI

10

Mc-
Namara, 

et al., 
2015

Cohort 
Retrospec-

tive
USA

Single 
Center

Testoster-
one 

Topical/
IM

66 NI NI NI NI NI 33/66 NI NI NI NI NI

Surgery 68 NI NI NI NI NI 38/68 NI NI NI NI NI

11
Abdal-
lah, et 

al., 2021

Cohort 
Retrospec-

tive
India

Single 
Center

Testos-
terone 
Topical 

1%

84
1.12 
(0.4)

NI
0.51 

(0.18)
3.96 
(0.72)

NI 4/84 3/84 7/84 NI NI 10/84

Surgery 98 NI NI NI NI NI 7/98 14/98 6/98 NI NI 22/98

12

Chuk-
wubui-
ke, et 

al., 2021

Random-
ized 

Control 
Trial

Nige-
ria

Single 
Center

Testos-
terone 

Sustanol 
2%

32 NI NI
0.02 
(0.1 
86)

NI NI NI NI NI NI NI NI

Surgery 32 NI NI
0.01 
(0.1 
85)

NI NI NI NI NI NI NI NI

13
Paiva, et 
al., 2016

Random-
ized 

Control 
Trial

Brazil
Single 
Center

Testos-
terone 
Topical 

1%

28
0.77 
(0.9 
4)

0.37 
(0.6 
2)

0.17 
(0.3 
1)

NI NI NI NI NI NI NI NI

Surgery 17 NI NI NI NI NI NI NI NI NI NI NI

14

Moham-
madi-

pour, et 
al., 2020

Ran-
domized 
Control 

Trial

Iran
Single 
Center

Testoster-
one IM 
25mg

18
0.27 
(0.31)

NI
0.4  
(0.0 
91)

NI NI NI NI NI NI NI NI

Surgery 23
0.17 
(0.4 
39)

NI
0.08 
(0.1 
27)

NI NI NI NI NI NI NI NI
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Out of fourteen included studies, four are studies with 
intermediate risk of bias while eleven studies have 
low risk of bias according to NOS guidelines. Most of 
the studies weakness came from the selection domain 
where there are no control in choosing the included 
sample, indicating the lack of control or comparison 
group and the accessibility of the data before test was 
conducted. In this study we do not specify the type 
of hypospadias, and the age of the children. A longer 
search period (above 10 years) could have resulted in a 
more solid data.

There are 7 included studies that observe fistulas as 
one of the adverse effects on hypospadias repair. Out 
of 7 studies, 4 administer testosterone intramuscularly, 
2 topically, and 1 did not specify the administration 
method. The total sample given preoperative 
testosterone are 394, while the control group are 422. 
The administration of testosterone showed a significant 
decrease in fistula event (OR: 0.62; 95% CI: 0.39 - 1). 
Intramuscular injection of testosterone showed the 
least event of fistula compared to other subgroups (OR: 
0.55; 95% CI: 0.29-1.01) although it is not statistically 
significant (Fig. 2).

Five studies observe the event of meatal stenosis in penile 
hypospadias therapy with preoperative testosterone 
administration compared to control group. Two studies 
utilize intramuscular testosterone, two studies utilize 
topical administration, and one study did not specify the 
administration method (Fig. 4). There are 313 samples 
treated by testosterone and 337 samples act as the control 
group. The administration of testosterone showed a 
statistically insignificant increase in meatal stenosis (OR: 
1.35; 95% CI: 0.51-5.70) with intramuscular injection 
showing the least event of postoperative meatal stenosis 
compared to other subgroups (OR: 1.10; 95% CI: 0.443-
2.79). 

Fig. 2: Forest plot of the percentage of fistula. How much event on 
giving testosterone that could lead to fistula, comparing to those 
operations that not giving any perioperative testosterone.

Total of 5 included studies that observe dehiscence as 
one of the adverse effects on hypospadias repair. Out 
of 5 studies, 3 administer testosterone intramuscularly, 
1 topically, and 1 did not specify the administration 
method. The total sample given preoperative 
testosterone are 299, while the control group are 317. 
The administration of testosterone showed a statistically 
insignificant increase in dehiscence events (OR: 2.12; 
95% CI: 0.33 - 13.51) compared to the control group 
with intramuscular injection of testosterone showing the 
least event of dehiscence compared to other subgroup 
(OR: 1.27; 95% CI: 0.11-14.43) (Fig. 3).

Fig. 3: Forest plot of the percentage of dehiscence rate. How much 
event on giving testosterone that could lead to dehiscence, comparing 
to those operations that not giving any perioperative testosterone. 

Fig. 4: Forest plot of the percentage of meatal stenosis rate. How 
much event on giving testosterone that could lead to meatal stenosis, 
comparing to those operations that not giving any perioperative 
testosterone.

Two studies observe the event of stricture in penile 
hypospadias therapy, with one study utilizing 
intramuscular testosterone and one study did not specify 
the administration method (Fig. 5). Sixty samples are 
treated by testosterone and 72 samples act as the control 
group. The administration of testosterone showed a 
statistically insignificant decrease in stricture (OR: 
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Eight papers examine the change of penile length after 
testosterone administration in penile hypospadias 
surgery (Fig. 8). Out of the eight studies, five administer 
testosterone intramuscularly, while three administer 
it topically. Overall, there are a significant increase in 
penile of both intramuscular and topical administration 
(Mean: 0.871; 95% CI: 0.6 - 1.14), with intramuscular 
administration (mean: 0.9; 95% CI: 0.6 - 1.2) proved 
to increase penile length more compared to topical 
administration (mean: 0.73; 95% CI: 0.6 - 1.36).

0.79; 95% CI: 0.21-3.05) with intramuscular injection 
showing the least event of postoperative stricture (OR: 
0.13; 95% CI: 0.01-2.63). 

Fig. 5: Forest plot of the percentage of stricture. How much event on 
giving testosterone that could lead to stricture, comparing to those 
operations that not giving any perioperative testosterone.

There are 214 samples who are given preoperative 
testosterone and 226 samples in a control group from 
3 studies that examine reoperation rate.  Preoperative 
testosterone administration significantly reduces the 
number of reoperation rate (OR: 0.45; 95% CI: 0.27-
0.74) with intramuscular administration resulted in 
significantly less reoperation rate compared to topical 
administration (OR: 0.44; 95% CI: 0.24-0.82) (Fig. 7).

Fig. 7: Forest plot of the percentage of reoperation rate. How 
much event on giving testosterone that could lead to reoperation, 
comparing to those operations that not giving any perioperative 
testosterone.

Three studies observe the event of diverticular in 
hypospadias therapy with preoperative testosterone 
administration compared to the control group. Two 
studies utilize intramuscular testosterone, while one 
study administered testosterone topically (Fig. 6). 
There are 151 samples treated by testosterone and 163 
samples act as the control group. The administration 
of testosterone showed a statistically insignificant 
increase in diverticular (OR: 1.08; 95% CI: 0.31-3.83) 
with intramuscular injection showing the least event of 
postoperative diverticular compared to other subgroups 
(OR: 0.76; 95% CI: 0.18-3.24).

Fig. 6: Forest plot of the percentage of diverticular rate. How much 
event on giving testosterone that could lead to diverticular, comparing 
to those operations that not giving any perioperative testosterone.

Fig. 8: Forest plot of mean change from baseline of penile length. The 
testosterone could increase the penile length that could be beneficial 
to the operation. 

Four studies observe the change of penile diameter 
after testosterone administration (Fig. 9). Three studies 
administered testosterone intramuscularly, while 
one study administered it topically. Overall, the 
administration of preoperative testosterone in penile 
hypospadias therapy resulted in significant increase 
of penile diameter (0.42; 95% CI: 0.25-0.59), with 
intramuscular administration (0.49 95% CI: 0.22-0.76) 
resulted in more increase of penile diameter compared 
to topical administration (0.37; 95% CI: 0.14-0.6).
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our findings and comparison to others, a noteworthy 
decrease in operative duration was noted. The pre-
emptive utilization of oral testosterone therapy before 
surgery resulted in mitigation of repair complexities, 
thereby concomitantly reducing the susceptibility 
to surgical complications (13,14). The pre-operative 
application of testosterone is suggested, as it may offer 
benefits with careful consideration of potential side 
effects such as pubic hair growth and pigmentation of 
genitalia (7).

Besides the efficacy obtained from the treatment, this 
study also give several probable adverse effects in 
comparison between testosterone administration and 
control group. Those side effects including untreated 
fistula, stricture, stenosis, diverticula, residual chordee. 
According to Akkoc et al. 2012, Urethral fistulas are rare 
and are often caused by complications from infection, 
trauma, or surgery (15). One of the most common 
mentioned surgery is hypospadias repair. However, the 
evidence show no significant different in comparison 
between with or without pre-operative testosterone. This 
statement is supported by the studies conducted by Wali 
et al. 2020, Babu et al. 2017, and Satav et al. 2023 who 
stated lower number of event of fistula complication 
even though it is not significantly different compared to 
no testosterone pre-operative treatment.

The studies conducted by Akkoc et al. 2012 and Rynja et 
al. 2017  also revealed that stricture side effects, scaring 
that narrow urethral space, accidence (15,16). It cause 
the relatively same amount of accidence in comparison 
between two groups (with and without testosterone pre-
operative). 

According to Abdallah, et al 2021 dehiscence, when the 
glans are separated with or without a glans bridge and 
glans fistula, is one of the most common complications 
post hypospadias surgery (17). After giving a topical 
testosterone, the number of dehiscence are reduced 
significantly (from 14.2% to 3.5%). A randomized 
controlled study was performed in 2021 by Asgari et 
al., consisting of 2 two groups of 182 patients in total 
divided into controlled groups and testosterone groups 
(18). The result in having a dehiscence is significantly 
higher in the control group compared to the patients that 
are given testosterone enanthate. Even tough majority 
of the testosterone group developed a pigmentation in 
their genitals and growth of suprapubic hair. Another 
prospective randomized control study by Menon et 
al. (19).  It is reported that wound dehiscence appears 
only on those who received testosterone intramuscular 
treatment, some of them appears at the gland. 
Rapid resorption of the sutures caused by increasing 
lymphocytic infiltrate, it is still unknown when is 
the best time to use testosterone as a pre-operative 
treatment since both 1 month prior and 3-month prior 
testosterone did not give any significant impact to the 
result. In 2017, Babu et al., proven that patients that 

Seven studies observe the change of glans width after 
testosterone administration (Fig. 10). Three studies 
administered testosterone intramuscularly, while 
four studies administered it topically. Overall, the 
administration of testosterone resulted significant 
increase in glans width (0.32; 95% CI: 0.24-0.39), with 
intramuscular administration (0.33; 95% CI: 0.24-0.41) 
resulted in more increase of glans width compared to 
topical administration (0.25; 95% CI: 0.24-0.39). The 
testosterone could increase the glans width that could 
be beneficial to the operation.

Fig. 9: Forest plot of mean change from baseline of penile diameter. 
The testosterone could increase the penile diameter that could be 
beneficial to the operation. 

Fig. 10: Forest plot of mean change from baseline of glans width.

DISCUSSION

Three studies comparing reoperation rate demonstrates a 
significant reduction in the reoperation rate through the 
administration of preoperative testosterone. A study by 
Chen et al. (2015) showed that preoperative treatment 
reduced the reoperation rate (14.7%) compared to 
controls (38.9%) (13). it is also found that an elevated 
incidence of urethral stricture among paediatric patients 
who did not undergo oral testosterone undecanoate 
treatment prior to their procedures. This effect can be 
attributed to the observed softening of penile tissue 
among patients who received preoperative testosterone, 
facilitating a more facile separation and release of 
tissue during surgical intervention. Moreover, based on 
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are given testosterone and succeed to increase the 
size of the penile by 2 mm are having less dehiscence 
than the group who do not receive anything and given 
testosterone but failed to increase 2 mm in size before 
operation they also reported that glans dehiscence are 
the main cause of glans fistula. Wali et al., stated that 
they did not find a significant  result between patients 
that are given testosterone treatment and the ones who 
did not receive anything (20). While in this study, giving 
testosterone intramuscularly or topically increases 
the rate of dehiscence even though it is not giving a 
significant result.

Meatal Stenosis is one of the late complications of 
hypospadias operation beside dehiscence, and stricture 
according to Wali et al., using digital photography 
and objective penile evaluation ‘HOPE’ score in terms 
of meatal stenosis, almost all patients showed a good 
response to dilatation except one case that needs 
ventral meatotomy even though the result of the study 
shows insignificant results (20). Babu et al stated that 
meatal stenosis requires reoperation; they reported that 
there are no significant differences among the groups 
(not given testosterone, given testosterone but failed to 
dilate, given testosterone and succeeded to dilate) (14). 
Asgari et al conducted a randomized controlled trial that 
showed that giving testosterone enanthate to patients 
significantly reduced the number of postoperative 
diverticula (18). The rate of patient reported by Chen et 
al, had a less number on the patient that are receiving 
testosterone Undecanoate 2 mg/khg (13). 

Several studies use intramuscular rather than topical 
administration. This study shows that intramuscular 
had the more significant effect compared to other 
subgroups. This may caused because administration 
by intramuscular had better compliance than topical. 
Absorption of intramuscular is known to reach a peak 
for 10-20 minutes than topical application which needs 
around 30 minutes depending on dosage. Besides 
that, intramuscular had fewer side effects than topical 
administration because it did not cause effects like pubic 
hair growth genital skin darkening, or skin irritation.

Tabularised incised plate is the most common technique 
to be used in hypospadias repair. Several determinants 
play critical roles in the success of this technique which 
is stretched penile length >3,5 cm, plate width >9mm, 
anogenital distance >5cm, and GMS (glans meatus shaft) 
score <7 (21). Arlen et al. 2015 stated that there was a 
strong correlation between complication risk and total 
GMS score, which GMS score<7 has 86.6% sensitivity 
and 83.3% specificity in predicting a successful 
hypospadias repair surgery (22). Penile length, plate 
width, and anogenital distance determinants can be 
reached by using testosterone.

Testosterone works by increasing the expression of 
endothelial nitric oxide synthase (eNOS) which causes a 

vasodilatation effect on the penile artery and increasing 
the tissue oxygenation. In a study conducted on rats, 
a short-term castration can cause an accumulation of 
interstitial connective tissue matrix and decreasing cell 
content at penile tissue (21). Both of the study above 
suggest that testosterone has a positive relation with the 
quality of penile tissue.

Older age is often associated with lower success rate 
of hypospadias repair, thus unfavorable outcome often 
came as wound healing problem, infection, and low 
overall success rate.

Apart from testosterone influence, penile tissue 
characteristics will change with aging, da Silva et al 
2013 gathers 16 urethral plate form hypospadias patients 
aged between 6 months-53 years old, this study shows 
that older individual has more abundant collagen, and 
scarce connective tissue content in their urethral plate 
with lower cellular density. This data is linear with a 
study by Inci et al 2017 that measures penile rigidity in 
60 healthy, non-smoker male patients with shear wave 
elastography method which shows increasing corpus 
cavernosum rigidity along with aging. From those two 
previous statements it is tempting to speculate that the 
wound healing process is better in younger patients due 
to higher cellular density of the tissue. Impairment in 
wound healing could cause a urethrocutaneous fistula 
which is the most common complication in hypospadias 
repair. 

The meta-analysis results indicate that preoperative 
testosterone therapy in hypospadias patients can reduce 
several side effects and improve the penile condition 
before surgery. The number of fistulas can be minimalize 
with both intramuscular and topical preoperative 
testosterone. A study by Chen et al. recommends 
hormone treatment before surgery to improve conditions 
during the operation (13). Preoperative androgens 
enhance vascularization of the prepuce, reduce fibrous 
tissue growth and inflammation, and improve blood 
supply and oxygenation to the skin, which minimizes 
complications and scarring. 

This is the first meta-analysis comparing effects of 
intramuscular and topical testosterone in hypospadias 
surgery. While being an ongoing controversy, a further 
research needed to find dose, technique, regiment, and 
long-term effect related to this strategy to enhance its 
benefit and evidence. 

CONCLUSION

Pre-operative testosterone hormone in pediatric urethral 
reconstruction holds promise as a new management 
approach to reduce complications and improve patient 
compliance. However, more research is needed to 
better understand its effectiveness and address potential 
risks. A multidisciplinary approach involving urologists, 
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endocrinologists, and plastic surgeons may be essential 
in optimizing the use of pre-operative testosterone for 
hypospadias correction.
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