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ABSTRACT

Introduction:  Hypospadias is a condition when the urethra distal opens on the bottom of the penis and has a ventral 
penile curvature. Hypospadias is the second most frequent genital birth abnormality in boys after cryptorchidism. 
Surgery is the standard treatment of choice and has a significant risk problem. There are many surgical procedure 
complications, especially in appearance and function. This article discusses the appropriate operative management 
and the best long-term outcome. Methods: The data was culled and selected from the ten years of full-text English 
publication (2012-2022) utilizing the PubMed and Google Scholar databases. Meta-analyses (PRISMA) paradigm 
and PICO investigation of management techniques and long-term outcomes in clinical and randomized clinical 
trials. Result: From 149 search articles, 7 met the inclusion criteria. The gland penis size and the meatal location 
did not affect the outcome of the surgical technique. However, 58/432 patients required reoperation, and 61(13%) 
had urethroplasty complications (UC), although not statistically significant (OR 0.8, 95% CI: 0.7-0.9). Testosterone 
is advised for small penises, narrow glands, thin urethral plates, and proximal hypospadias (67 vs. 87%). Preoper-
ative antibiotics reduce the incidence of infection (17/150 repairs), tubularized incised plate (TIP), and the stent is 
recommended. Conclusion: The recommended strategies are good perioperative treatment, including antibiotics, 
testosterone treatment, surgery ages (6-18 months), tubularized incised plate (TIP) technique, and stent postoperative.
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INTRODUCTION

Hypospadias occurs when the urethra and tip of the 
penis are not in the correct position at conception 
time. The urethra links the bladder and direction to the 
penis for urine exit (1,2). There is a lack of criteria to 
define and assess hypospadias. The meatal position is a 
criterion to determine the hypospadias degree but does 
not consider the amount of tissue dysplasia. The success 
criteria include penile size, length of the glans and 
urethral plate, the corpus spongiosum division degree, 
the curvature chord, abnormalities, and the abnormality 
of corpus spongiosum and scrotum location. The final 
classification is performed after the chord release (3). 
	
In Europe, the incidence of hypospadias is roughly 18.6 
times more likely to occur per 10,000 newborns. The 
hypospadias identified between 2001 and 2010 in all 23 
EUROCAT registries remained steady according to the 
observed temporal patterns. The prevalence is lowest 

in Asia, with 0.6–69 cases per every 10,000 births, 
while it is most remarkable in North America, with 34.2 
patients per every 10,000 births (range: 6–129.8) (4-6). 
More than 90,000,000 newborns have been screened, 
but it is still impossible to assess the actual prevalence 
and trends due to many methodological variables. 
Hypospadias may significantly strain the resources of 
medical treatment. Due to increasing complications, 
many surgical procedures are being studied, especially 
in severe cases, with problems in appearance and 
function (4-7). 	 This article discusses the hypospadias 
approach and its long-term outcome.

METHODOLOGY

Source
Consonance to the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA) 
paradigm and eligibility, this systematic review was 
compiled.

Research question
The study aims to assess the management techniques 
and long-term outcomes in hypospadias using PICO 
investigation, including the main review aspects: 
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pediatric hypospadias (Population), perioperative 
management (Intervention), antibiotic medication, 
testosterone treatment, operation technic, age of 
surgery and stent postoperative (Comparison) and long-
term outcome (Outcomes), to determine the research 
question: what are the best perioperative for longterm 
outcomes in pediatric hypospadias.

Eligibility Criteria
The systematic review data were from full-text English 
publications without clinical and randomized clinical 
trial comparisons.

Information Sources
The data utilized the PubMed and Google Scholar 
databases published in the preceding ten years (2012-
2022). For a comprehensive review, the article references 
were also learned.

Search Strategy
This study initially input keywords into each database 
for this study, including the phrases “management”, 
“children with hypospadias”, and “long-term 
outcome”, which were used in the search. The 
keywords are “management”, “administration”, “child”, 
“hypospadias”, “long term” and “outcome”.

Selection Process
A total of 145 articles were obtained. From 2012-
2022, there were 19 articles, Pubmed (4) and Google 
scholar (15). After screening, 10 articles were found that 
matched, 1 article was not found in full-text, 1 article 
review, and 1 case report. We get 7 articles that meet the 
requirements. The selection summary is shown in figure 
1 and will be discussed during the discussion (Table I).

Quality appraisal
The quality of the systematic review was assessed using 
the PRISMA 2020 Checklist articles.

RESULTS

Bush et al. (8) reported that 432 major repairs 
(380distal(d)/19midshaft(mid)/33proximal(prox)) and 
58 reoperations (28d/7mid/23prox) were performed 
on 490 boys (mean age: 1.5 years) who participated 
in the research. There was no correlation between age 
between 3 months and 10 years and glans size (R = 
0.01, p = 0.18). 17 % had glans 14 mm. Urethroplasty 
Complication (UC) occurred in 61 (13 %) of the original 
TIP, 2-stage, and re-operative repairs. The study included 
20/81 (25%) patients with short glans of 14 mm, in 
comparison to 41/409 (10%) patients with broader glans 
(p = 0.0003). Independent UC risk variables were a mid/
proximal meatus (OR 3.1, 95% CI: 1.6-6.2), a small 
glans size (OR 3.5, 95% [CI]: 1.8-6.8), and reoperations 
(OR 3.0, 95% CI: 1.4-6.5). The surgery method, age, 
and UC risk were unrelated to gland penis size. Each 
additional mm of glans size was associated with a 

decreased incidence of UC (OR 0.8, 95% CI: 0.7-0.9).

The postoperative complications in both comparable 
groups were conical in shape (9/21 %), shallow (9/21 
%), and grooved (24/57 %). Urethral Plate (UP) width 
comprised 26.62 % and 16.38 %, respectively. The UP 
lengths of 29 people ranged between 10 mm (12/41 %) 
and 15 mm (17/59 %). One prominent blood vessel (17 
out of 41 %), two predominant (8 out of 19 %), an H-like 
form with two well-developed (6 out of 14 %), and a 
net-like structure with no predominant (11.2 out of 26 
%). Penile size in 28 post-TIP patients below the 50th 
percentile (25/89%) (9). 

Malik et al. carried out to 27 participants answered (53% 
response rate). Most North American respondents and 
the children had experience levels of less than 30 years. 
Compared to just 67 % of low-volume surgeons who take 
preoperative androgen, high-volume surgeons make up 
87 % of those who take it. Testosterone was advised as 
a treatment option in cases of a small penis, a narrow 
glans, a thin urethral plate, and proximal hypospadias. 
The influence of testosterone was evaluated according 
to the penile appearance (59 %) (10). 

The surgery complications include fistula, meatal 
stenosis, glans dehiscence, and urethral stenosis in 
varying group ages presented in treatment. A statistically 
significant increase in a fistula was the most result in 
patients aged 10 to 14 compared to younger groups 
(11). Due to a lack of follow-up, seven individuals were 
excluded from a research study after surgery. Antibiotics 
were administered to 62 of the  150 patients preoperative 
and reduced infection after repair in age, type of 
hypospadias, method of correction, and curvature were 
all comparable (12). The stented procedures significantly 
increase the use of preoperative antibiotics compared 
to non-use (82  vs. 52 %). There were two reports of 
wound infections (1 in the preoperative antibiotic and 

Figure 1:  Article search flowchart
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Table I: The literature included in this study

Author Origin Method Sample Size Period Result

Bush, 2015 (8) USA Prospective 
study

490 boys 2009-3013 This research of prospective data collected from a standardized care 
regimen in 490 consecutive boys following hypospadias surgery in-
cludes the size of the glans as an independent risk factor for UC. The 
unknown is the most effective technique to alter this element. Our find-
ings suggest that anyone researching hypospadias UC risk should assess 
glans width.

Silva, 2014 (9) Brazil Prospective 
study

42 boys Not described Glans shape, UP width, UP length, foreskin microcirculation, and phal-
lic size do not affect distal TIP repair problems. Distal hypospadias is 
usually accompanied by mild hypogonadism.

Malik, 2014 (10) USA Cross-sectional 27 respondent Not described Although there are various practice patterns, most pediatric urologists 
use testosterone before hypospadias treatment. Patients with proximal 
hypospadias, a small penis, a decreased glans circumference, or a 
smaller urethral plate appear to be the only ones who can get testos-
terone treatment.

Yildiz, 2013 (11) Turkey Cross-sectional 307 childrens 2005-2011 Problems from hypospadias surgery become more likely as the patient 
gets older and different surgical techniques are used. However, correct-
ing distal and mid-penile hypospadias in prepubertal patients using TIP 
is a risk-free procedure that may be performed at any age.

Baillargeon, 2014 

(12) 

USA Retrospective 
study

157 case March 2009- 
September 
2012

Antibiotics are not recommended before having hypospadias surgery.

Zeiai, 2016 (13) Sweden Cross-sectional 113 case Before March 
2010

No data supports antibiotic prophylaxis for postoperative complica-
tions; as a result, clinical practice might vary considerably. However, 
according to the findings of our experiment, lower antibiotic dosages 
did not increase infections but did lessen consequences. Therefore, an-
tibiotic prophylaxis with two doses is what we prescribe.

Chalmers, 2015 (14) USA Cross-sectional 89 infant Not described Infants’ potential for complications following distal hypospadias sur-
gery is low if a urethral stent is not placed in the urethra. In addition, 
when a stent is avoided, the risk of adverse events and the amount of 
short-term follow-up are reduced.

1 in the non-preoperative antibiotic group). Neither 
of the groups developed a symptomatic or culture-
proven urinary tract infection (UTI). Neither group had 
significant outcomes in the infection and reoperation 
(17/150 repairs). Study limitations were a small sample 
size and a retrospective methodology (12). 

The study included 113 Tubularized incised plates (TIP) 
with used stents. 17 out of 58 patients given continuous 
antibiotic prophylaxis ended up with infections, 
compared to only 9 out of 55 patients given 2-dose 
prophylaxis. Both constant and 2-dose prophylaxis was 
associated with an infection rate of 5 %. In contrast, 
the lower dosage antibiotics group pointed to a lower 
complication of infection (13). 89 patients without stents 
and 21 with stents were found to have an infection in 
3 days (14). 4/89 (4.49%) stent-less patients required 
circumcision revision at 3 months, 1 patient had a 
urinary tract infection, and 1/21 (4.76%) postoperative 
stent patients needed meatal stenosis reoperation (13). 

DISCUSSION

Hypospadias is a condition when the urethra is at the 
bottom and ventral penile curvature of penile and 
the second most genital birth disorder in boys after 
cryptorchidism and affects 1 in 200 boys born alive. 

Surgical correction is the treatment of choice (2,15). 

Systemic or topical dihydrotestosterone (DHT) and 
human chorionic gonadotropin (hCG) increase penis 
gland enlargement before surgery. Androgen treatment 
makes TIP better and reduces glans dehiscence. 
Topical and systemic testosterone are no guidelines for 
androgens treatment. Concerning the rising impact of 
testosterone on wound healing and blood loss during 
operations, there are no studies that using androgens 
preoperative can minimize glans dehiscence. An 
exhaustive investigation of the preoperative therapy 
revealed variations in the medications used, the amounts 
administered, and the results of hypospadias (10). 78% 
of urologists utilized testosterone therapy and stopped 
1-2 months before surgery to reduce the risk of adverse 
effects either before or after surgery. A tiny-looking penis, 
a decreased glans diameter, a reduced urethra plate 
width, and proximal hypospadias are the indications for 
preoperative testosterone treatment. Penile appearance 
is the primary method of determining the effect of 
testosterone (59 %) (10). Most doctors (56 %) evaluated 
the penile appearance after administering testosterone 
and stopped prescribing after the treatment was over. 
67 % of surgeons used intramuscular testosterone and 
began the treatment between 1-3 months before surgery. 
Intramuscular testosterone continues monthly and 
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proportions, some surgeons recommend testosterone 
supplementation in the microphallus (17,21). 

Teens who didn’t remember the operation were happier 
with their bodies and reduced mental stress (22). Genital 
awareness begins around 18 months because forgotten 
surgery and hospitalization are less desirable (17). 
Some studies imply that first hypospadias correction 
may cause additional difficulties later. Postoperative 
variables, including urethral secretions and nocturnal 
erections may cause infections, hematoma, and wound 
dehiscence (23,24). However, some studies showed no 
correlation between age at first surgery and the problems 
(25). 

The hazards of anesthesia, the psychological influence, 
and the postoperative issues have led to discussion 
over the possibility of postponing surgery until the 
child is old enough to make decisions. Need for more 
research because most studies were retrospective from a 
single surgeon or location. Since its inception in 2010, 
“The Dutch Hypospadias Database” has compiled 
information on all repairs performed in the Netherlands. 
The database being implemented across Europe may 
provide insight into various problems, including the 
optimal treatment that should be performed (22). 

There is a controversy that the elderly have more 
problems than the young (11,26). Potential surgical 
and medical treatment complications did not impact 
the function. Most studies recommend a waiting period 
of 6 to 18 months for surgery, and The American 
Academy of Pediatrics recommends that this period 
reduce psychological stress and behavioral disorders in 
toddlers. 
                                               
Limitation
This study did not discuss in detail the degree and 
variations in operating techniques of hypospadias. 
However, they also did not address a guideline for 
giving preoperative hormonal therapy, antibiotics, or 
the postoperative stent catheter.
                                          
Recommendation
Detailed study of appropriate surgery according to the 
type of hypospadias, therapeutic hormone administration 
preoperative, antibiotic guidelines, and postoperative 
stent catheter is required.

CONCLUSION

Surgical is the treatment of choice for patients with 
hypospadias who has a significant risk of experiencing 
problems following surgery. Therefore, the perioperative 
management, including antibiotics, testosterone 
treatment, surgery ages (6-18 months), tubularized 
incised plate (TIP) technique, and stent postoperative, 
determined the best outcome.
 

ceases it 2 weeks before surgery. Topical testosterone 
use started during various periods before surgery and 
used a standardized dosage, and 83% stopped their 
medication a week before the operation (10). 

Hypospadias repair has various surgical options, but 
none are specific. One-stage reconstruction is the 
best (16,17). Surgical aims to achieve a straight penis, 
a slit-shaped meatus at the glans apex, a conical 
reconfigured glans, a biologically male visual appeal, 
opts for preputial reconstruction, a complete and 
easily retractable foreskin, and an acceptable cosmetic 
outcome objectively. 

Distal hypospadias surgery is complex and not a 
quick process. The position of the meatus isn’t the 
sole consideration in reconstruction. Treating distal 
hypospadias is challenging because of its small glans, 
poor urethral plate, proximal spongiosis, and ventral 
curvature (VC). The surgical correction should only be 
performed by an experienced one who performs 40–50 
procedures annually (16,17). 

A circumcised penile appearance can be achieved 
with penile degloving, VC correction (orthoplasty), 
urethroplasty, vascularized covering, glanuloplasty, and 
cosmetic skin covers. It is essential to use magnification, 
sensitive instruments and sutures, minimal and non-
traumatic tissue manipulation, meticulous hemostasis, 
and experienced surgical assistance for the best outcome 
(12,14). 

Most surgical procedures use stents, and antibiotic 
dressings are not standardized. Variables depend on 
surgeon choice. Postoperative analgesia, caudal or 
dorsal penile nerve blocks are typically used. Further 
research must prove that caudal blocks increase the risk 
of urethral fistulas (12-14,18). 

Cosmetic and normal functions are the goals of 
correction. Hypospadias is treated for spraying 
urine, inability to stand pee, curvature correction for 
difficulties during intercourse, reproductive concerns 
due to sperm deposition difficulties, and diminished 
genital appearance. Current standards recommend 
repairing hypospadias between 6 and 18 months, 
depending on the severity and necessity. Anesthetic 
risk, age-dependent tissue diameters, and genital surgery 
psychological impacts are essential to note (17,19). 

Alarming data on anesthetic-induced neurotoxicity 
in developing rat CNS have been published, and 
methodological difficulties make applying these findings 
to humans unclear (20). Small glans and thin urethral 
plates are surgical anatomy difficulties characteristic 
(8,9). Mild penile development disturbance occurs 
in the first few years, penile size is rarely a limiting 
issue for hypospadias correction, and delaying surgery 
seems counterproductive. To enhance anatomical 
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