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ABSTRACT

Background: Penile curvature is caused by decreased elasticity of one or more fascial layers, leading to the
shortening of one of the corpus cavernosum. The most common cause of penile curvature is chordee, but
ventral curvature can also be found in men without hypospadias. The incidence of the ventral type is found to
be higher than the other types at around 70-80%. Histopathology of inflammatory cells in the urethral plate
(UP) and deep chordee (DC) is often found in hypospadias patients although the association with ventral penile
curvature is unknown. Method: A cross-sectional study design was conducted by making one observation in
each sample to determine the condition of the incidence of increased inflammation with ventral penile
curvature. This study was conducted in Denpasar City Bali from May 2021 - May 2022 with the target of all
hypospadias patients aged 0-18 years. Data analysis was performed with the help of SPSS for bivariate tests.
Results: This study involved 100 respondents with hypospadias who had a mean age of 6.4 + 3.8 years, the
most curvature degree was severe > 300 which was 62%, and mild < 300 as much as 36%. The degree of
inflammation was found to be mild 89% and moderate 11%. Bivariate analysis using chi-square found no
statistically significant between the degree of inflammation and the degree of penile ventral curvature in
hypospadias patients (r=0.144; p=0.154). Conclusion: No correlation between the degree of inflammation of
the tunica dartos chordee and the degree of ventral curvature of the penis in hypospadias patients.
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INTRODUCTION

Hypospadias is a common congenital disorder
characterized by the urethral meatus not being at the
tip of the glans penis, and the disease is often
accompanied by ventral curvature of the penis. The
treatment of this case is surgery which requires 5
important stages, namely: orthoplasty, meatoplasty,
urethoplasty, scrotoplasty, and penile covering. It is
hoped that the results of surgery can improve the size,
shape, urethral mouth, and curvature of the penis to
normal because this surgery is very important for
psychosocial and sexual development in patients.

The prevalence of hypospadias in Indonesia is
estimated to be around 591 cases found per year,
where this study was conducted in 2017 at 12 referral

hospitals in Indonesia and Asia there is a lower
incidence rate compared to Europe and America with
an incidence rate of 0.6-69 per 10,000 male live births
[1]. Penile curvature is a disorder that is not only
associated with hypospadias but can also be found in
children with normal meatus, which is about 4-10% of
male live births [2]. Most cases of hypospadias (70%)
are distal type, followed by medial and proximal type.
The proportion is influenced by the pathophysiology
of embryonic development of hypospadias [3]. Data
from Prof. Dr. IGNG Ngoerah Hospital in 2016 showed
that there were 108 hypospadias patients, with 37.9%
penoscrotal, 28.7% penile, 11.1% coronal, 7.4%
scrotal, 7.4% sub coronal and 5.5% perineal [4].
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Most cases of hypospadias are associated with three
penile anomalies namely (1) ventral prepuce deficit,
(2) urethral meatus located on the ventral side of the
penis, and (3) penile curvature towards the ventral
side of the penis (chordee). Penile curvature can be
classified based on its etiology which consists of skin
chordee, tunica dartos and buck fascia, corpora
cavernosa disproportion, and short urethra. The
most common cause of penile curvature is ventral
curvature. [5]. Chordee occurs due to fibrosis in the
dartos tissue which disrupts tissue elasticity and
results in penile curvature [6].

Penile curvature is caused due to decreased
elasticity in one or more fascial layers, leading to the
shortening of one of the corpus cavernosum. The
most common cause of penile curvature disorders is
chordee, however, ventral curvature can also be
found in males without hypospadias [7]. A curvature
>30° is considered clinically significant and a
curvature >60° may interfere with satisfactory
sexual intercourse as the patient matures and may
cause psychic disturbance in the patient [8]. There
are many risks that must be considered in correcting
curvature, because if not properly taken into
account, postoperative penile size can be
significantly reduced and curvature can reappear.

In a study conducted by Ekmark et.al, related to the
picture histopathology of inflammatory cells on the
urethral plate (UP) and deep chordee (DC) in
hypospadias patients, 13 samples had the same
picture, namely there was connective tissue with
inflammatory cells infiltrating. However, this finding
is less common than the picture in UP. But
unfortunately, similar studies are very rare, this is
because there are not many researchers who focus on
inflammatory cell infiltration [9].

This makes researchers interested in correlating the
degree of inflammation of the tunica dartos chordee
with the degree of ventral curvature of the penis in
patients with hypospadias.

METHODS

This study was an analytic observational study with a
cross-sectional design. The study began by identifying
hypospadia patients in the Denpasar area with
complete medical record data. The target population
in this study were all hypospadias patients who had
performed surgery in the period 2018-2022. Inclusion
criteria: 1) Patients aged 0-18 years; 2) Patients with
a diagnosis of hypospadias; 3) Hypospadias patients
who underwent surgery in Denpasar from 2018 to
2022. Exclusion criteria in this study were patients
who had undergone hypospadias surgery outside
Denpasar. sampling from medical records of patients
who underwent hypospadias surgery in Denpasar
from 2018 to 2022 who met the inclusion criteria and
did not meet the exclusion criteria. The research
method was carried out using SPSS version 26 for
bivariate analysis with chi-square and correlation
analysis with Spearman'’s Rho.

RESULTS

In this study, 100 research subjects were obtained,
the characteristics of the research subjects are
presented in Table 1, ages 1-18 years who meet the
inclusion criteria and obtained the mean * SD age of
6.4 + 3.8 years with age < 4 years 37% and > 4 years
63% this division is in accordance with Snodgrass et
al. research (2011) [10]. The most common degree of
curvature is severe > 30° which is 62% and mild <
300 36% this division is in accordance with
Moschardi et al (2017) [11], who found the presence
of a degree of inflammation in the results of the study
after being found there are only 2, namely mild 89%
and moderate 11%.

TABLE 1: Characteristics of research subjects.

Variables n=100 (%)

Mean age + SB 6,4+3,8

< 4 years 37 (37)

> 4 years 63 (63)
Degree of Curvature

Lightweight 36 (36)

Weight 62 (62)
Degree of inflammation

Lightweight 89 (89)

Medium 11 (11)

In this study, bivariate analysis was carried out using
chi-square in Table 2. The results of bivariate
analysis on age and degree of inflammation were

found to have no statistically significant results with
p>0.05 so they were not continued in the
multivariate analysis stage.
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TABLE 2: Bivariate analysis between age, degree of inflammation and degree of ventral curvature of penis.

Degree of curvature

CI95%
Variables n=100 (%) PR ° p-value
Lightweight Weight Lower Upper

Age

< 4 years 16 (16) 21(21)

> 4 years 22 (22) 41 (41) 1,420 0,618 3,261 0,409
Degree of inflammation

Lightweight 36 (36) 53 (53)

Medium 2 (2) 9(9) 3.057 0,624 14,982 0,811

In this study, in analyzing the correlation between
age and the degree of inflammation of the tunica
dartos chordae to the degree of ventral curvature of

the penis using the Spearman's rho test because the
data obtained is ordinal scale data.

TABLE 3: Spearman's rho test between age and degree of inflammation
of tunica dartos chordae on the degree of ventral curvature of penis.

Degree of ventral curvature of the penis

Variables
r P*
Age 0,037 0,713
Degree of inflammation 0,144 0,154

*Spearman's rho

The results of the Spearman's rho test showed that
there was no significant correlation between age and
degree of inflammation with a value of (p>0.05).

DISCUSSION

This study obtained 100 subjects from hospitals in
Denpasar Bali. Age results were obtained with a
mean * SD of 6.4 * 3.8 years with age < 4 years 37%
and > 4 years 63%. The age of diabtation in this
study used 4 years in accordance with the old
literature in 2011 by Snodgrass et al and the new
literature states the golden period for surgery in the
handling of hypospadias based on the guidelines
from Hyspadiology is known to be 6-18 months [13].

The characteristics of the incidence of hypospadias
in Indonesia were found to be more pre-school age,
namely 5.36 + 3.35 years, in a study conducted at
Sardjito Hospital Yogyakarta found 120 subjects
with an age of 4.17 + 2.35, at Prof. Dr. IGNG Ngoerah
General Hospital Bali obtained results with a median
age of 7.35 years (2-17 years) [14,15]. The incidence
of hypospadias in Indonesia is quite high, but the lack
of public knowledge about this disorder causes not
many cases to be treated in hospitals, or facilities and
health workers are not evenly distributed so that
these cases are not detected. The results of data
discovery in the world obtained the most visits for
hypospadias is the age of toddlers 1-5 years old [16].
Most cases in adolescents and adults who come are
aged 14-21 years [17]. In cases of hypospadias with
ventral curvature of the penis, 73 patients were
found with a median age of 59 months (IQR) 34-118
months [18].

The most common degree of ventral curvature of the
penis is severe, namely 62% and mild 36%. This is in
accordance with research conducted by Snodgrass
and Bush, (2019), obtained 80% of 73 research
subjects obtained severe curvature =30 9[18].

In research Atmoko et al., (2018) also stated that the
severe degree was obtained in > 50% of cases [7].
Similar results in research Bandini et al., (2020)
obtained 80.9% of 303 subjects were found to have a
degree of curvature 2300[19].

The incidence of the ventral type is found to be more
than the other types, which is about 70-80% of the
incidence [20,21]. Cosmetic problems are the main
problem in cases of ventral hypospadias, the results
of physical examination found the urethral mouth on
the ventral part of the penis. Usually the outer skin in
the ventral part is thinner or even absent, where the
outer skin in the dorsal part is thickened and
sometimes even forms like a hood. In hypospadias,
chorda is often found. Chorda is the bending towards
the ventral direction of the penis. This is due to
atrophy of the corpus spongiosum, fibrosis of the
tunica albuginea and fascia above the tunica,
tightening of the ventral skin and Buck's fascia,
adhesion of the penile skin to surrounding
structures, or adhesion of the urethral plate to the
corpus cavernosa. Possible complaints are weak
urine output during micturition, pain during
erection, and interference with sexual intercourse
[12,14,22].

The degree of inflammation was mild 89% and
severe 11%. In research conducted by Chan et al,
(2020) who found 37% of patients with hypospadias
had severe inflammation and the rest had mild
inflammation [23]. This inflammatory process will
indeed be experienced by hypospadias sufferers
both acutely and chronically, this risk is obtained due
to hygiene problems in the invisible penile
environment and also frequent urinary tract
infections. Results in the study Mattioli et al., (2002)
found that 88% of hypospadias patients had
inflammation in the prepuce area and 60% were
found in the urethra [24].
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The inflammatory process occurs in acute and
chronic hypospadias patients, but mild inflammation
is not found to affect the degree of severe curvature
of the ventral penis [23].

This study was able to provide an overview of
hypospadias cases in the Denpasar area, although
there was no evidence of an association between age
and degree of inflammation with degree of ventral
curvature of the penis. This study can be used as a
reference for future research with various other
factors that affect the degree of ventral curvature of
the penis.

The weakness of this study is that it was taken from
medical record data so that, incomplete data will be
excluded in the study, so there is a possibility that the
excluded data can affect the degree of ventral
curvature of the penis. In addition, it was not
evaluated about the possibility of other than
originating from dartos cordae such as skin chordae,
corporal disposition, and short urethral plate and
corpus spongiosum fibrosis.

CONCLUSION

The degree of inflammation of the tunica dartos
chordae is not associated with the degree of ventral
curvature of the penis in patients with hypospadias
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