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ABSTRACT

Received 2 March 2015 Background: Hypospadia is believed to be a multifactorial disease. The risk factors that

Accepted 1 April 2015 may induce the formation of hypospadias are environmental factors, endocrine disruptors,

Available 28 August 2015 and genetic factors. The aim of this study was to describe the profile of hypospadias patients
who visited the Center for Biomedical Research (CEBIOR), Faculty of Medicine, Diponegoro
University, Semarang, Indonesia.

Methods: This study is an observational study, using patients’ medical record in CEBIOR
from 2010 to 2012. The hypospadias cases were classified into syndromic, isolated and
severe hypospadias based on their phenotype. The history of pregnancy, birth
characteristics, and family history of the patients were described.

Results: There were 120 cases of hypospadias, consisted of 48.33% severe hypospadias,
41.67% mild isolated hypospadias and 10% syndromic hypospadias. There were 38.33%
hypospadias cases whose mothers were being exposed to repellant usage and 39.17% cases
whose fathers were smoking. Forty (33.33%) probands’ mothers were aged above 35 years
old when they gave birth to their affected son.

Conclusion: Majority of hypospadias cases were severe and mild isolated. Environtmental
factors including maternal age more than 35 years old, use of repellant, and smoking fathers
were found in this study.
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INTRODUCTION There were various reports in number of

Hypospadia is being considered as one of the most hy_pospadias incidence worldwide. These_ differences
commonly found congenital anomalies, whereas it is might have been resulted from combination of many

also one of the most frequent male genital malformation factors such as geographlcql, genetic, enwron_men}gl
12 The word “hypospadias” is originally derived from influences, and also the variety of data collection ™.

two Greek words, which are hypo and spadon. Hypo
means below and spadon means hole, crack or gutter ©
% Hypospadias is defined as a condition where urethral
meatus is ectopically located from its normal site ©.
The urethral meatus can be located anywhere along the
urethral groove. It can be found at the tip of the glans
penis, glanular, scrotal, or even perineal ©.

Hypospadias is reported to occur about 1 out of 200-300
live male births in US population, while the incidence of
hypospadias in European countries is around 3 per 1000
live male births @,

Hypospadias can be classified into few subtypes
based on the position of the urethral meatus. The most
commonly used classification of hypospadias was
introduced by Duckett in 1996. He classified
hypospadias into three groups based on the location of
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urethral meatus, i.e. anterior, middle and posterior form
G, Hypospadias can also be classified into syndromic
hypospadias and  non-syndromic  hypospadias.
Syndromic  hypospadias is a condition where
hypospadias is a part of general syndrome. Example of
syndromes which have hypospadias as one of their
clinical features are Reifenstein, Wolf-Hirschorn, de
Lange, and Fraser syndrome ©. Meanwhile, non-
syndromic or isolated hypospadias is a condition which
hypospadias is the solely main clinical finding in a
patient, without other symptoms found. Unlike
syndromic hypospadias which has a clear cause, the
underlying cause of non-syndromic hypospadias in most
cases remains unknown ©,

Although hypospadias is thought to be a multi
factorial disease with elusive etiology, there are soome
risk factors that can be associated with the occurrence of
hypospadias. Some of the possible risk factors included
environmental factors, endocrine disruptors, genetic
factors, and other miscellaneous factors such as multiple
birth, small gestational age, maternal age, smoking
parents 9,

Because of the vast possible risk factors for
hypospadias, the aim of this study was to determine
several environment and endocrine disruptors as the
possible risk factors for hypospadias in male patients
who visited CEBIOR, Faculty of Medicine, Diponegoro
University, Semarang, Indonesia.

MATERIAL AND METHODS

This study used patients’ data recorded at the Center
for Biomedical Research (CEBIOR), Faculty of
Medicine, Diponegoro University, Semarang, Central
Java. All individuals with hypospadias who visited
CEBIOR from 2010 to 2012 were included. All the
patients had been examined thoroughly and been
clinically diagnosed as hypospadias by the Disorders of
Sexual Development (DSD) Team of CEBIOR.
Pregnancy history, birth characteristics, and family
history were obtained from the patients’ parents or the
patients themselves during their visit to CEBIOR. The
pregnancy history included history of antenatal bleeding
(ANB), drug usage during pregnancy, and smoking
fathers. Whereas the birth characteristics been collected
were weeks of gestation and birth weight.
Consanguinity history in the family and the presence of
other family members suffered from hypospadias were
being asked as well. In addition, maternal age was also
being included as one of the information being sought in
this study.

There were a total number of 122 hypospadias cases
during year 2010-2012 who visited CEBIOR,
Semarang, Indonesia. However, two cases were
excluded due to incomplete data record, leaving 120
total cases of hypospadias in this study. All the

hypospadias cases were furthermore classified into three
groups based on their phenotype and dysmorphologies
found. They were severe, syndromic, and isolated
hypospadias.

The severe hypospadias group is patients whose
Quigley stage >3, with other accompanying clinical
features such as unpalpable gonad, bifid scrotum, and
undescended testis. Meanwhile, the syndromic
hypospadias group is hypospadias patients who had
dysmorphologies found in their phenotype, other than
hypospadias. The last group is the isolated hypospadias,
in which hypospadias is their only symptom or clinical
feature found, without other accompanying features.

RESULTS

There were 120 cases of hypospadias being included
in this study, where 58 cases were severe hypospadias
(48.33%), followed by isolated hypospadias with 50
cases (41.67%), and syndromic hypospadias with the
least case found, which was only 12 cases (10%). All
the hypospadias cases in this study have had a
chromosomal analysis, which were all 46, XY (100%).

All the patients’ mothers in this study had done the
antenatal care (ANC) during their pregnancy (100%).
Some went to see general practitioners and/or midwives
in the public health care; some even went to the
obstetrician. During their pregnancy, there were nine
patients’ mothers (7.5%) who had antenatal bleeding
(ANB), five cases of severe hypospadias group, three
cases of isolated hypospadias group, and one case of
syndromic hypospadias.

As many as 86 (71.67%) hypospadias patients from
all groups have had history of environmental exposure,
be it repellant usage, drug usage, chemical hazard, and
smoking fathers, as displayed in figure 1 below.
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Figure 1.  Environmental exposure history of

hypospadias cases.  Majority of all hypospadias
patients from all groups 86 (71.67%) have had history
of environmental exposure.
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There are 46 cases (38.33%) from all total cases
where the parents were using repellant in various
ways during pregnancy (24 cases of isolated
hypospadias group, 21 cases of severe hypospadias
group, and one case of syndromic hypospadias
group). As many as 74 cases (61.67%) told that the
parents were not using any form of repellant during
pregnancy, like it can be seen in figure 2 below.
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Figure 2. Repellant usage in hypospadias cases.
A total of 46 hypospadias cases (38.33%) showed a
positive history of repellant usage during pregnancy,
while the other 74 cases (61.67%) did not use
repellant during pregnancy.

Regarding drug usage during pregnancy, most of
the patients’ mothers from all three groups only
consumed vitamins and Fe supplement during their
pregnancy (n=88, 73.33%). Only a few of them took
other medicine with various indications. The second
most commonly consumed drug in all hypospadias
cases were drugs to strengthen pregnancy (n=16,
13.33%), followed by herbal medicine (n=9, 7.5%),
flu drugs (n=3, 2.5%) and antibiotic and antiemetic
as the least drug consumed, each with 2 patients
(1.67%).

In this study, most of the fathers of the patients
stated that they have not been smokers (n=73,
60.83%). However there were still quite a lot of
participants whose fathers have been smokers
(n=47, 39.17%), whom 26, 19, and 2 cases were in
the severe, isolated, and syndromic hypospadias
group respectively, as displayed in figure 3.

Endocrine disrupting chemicals are believed to
be one of the underlying causes of hypospadias.
Majority parents from all three groups stated that the
wife did not have any contact or exposure with

chemical hazard such as pesticide, insecticide, or
other chemical compounds during pregnancy (n=94,
78.33%). Only a few others who were exposed with
chemical hazard, and the chemical hazard was
mostly pesticide (n=26, 21.67%).
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Figure 3. Smoking fathers of hypospadias
patients. Most of the fathers were not smokers (73,
60.83%), however 47 fathers (39.17%) stated that
they were a smoker.

Shorter period of gestation have somewhat been
established as one of the possible risk factors for
hypospadias. However, almost all patients in this
study were born full term (n=104, 86.66%). Only 14
cases were born preterm (11.67%) and the rest were
even born post term (n=2, 1.67%)

A low birth weight has been assumed to have
association with the increased risk of hypospadias.
In this study, the birth weight was classified into
three groups, i.e: very low birth weight (<1500 gr),
low birth weight (1500-2499 gr), normal birth
weight (2500-4000 gr), and the group which the
birth weight is more than 4000 gr. Most patients in
all three groups were born with normal weight.
There were 91 (75.83%), 14(11.67%), ans 4(3.33%)
patients who were born with a normal, low, very
low, and more than normal birth weight
respectively.

Regarding family history, almost all the patients
did not have any consanguinity history (n=118,
98.33%). Nonetheless, there were two cases (1.67%)
that had consanguinity history. Both had severe and
syndromic hypospadias. Moreover, there were 2
cases of hypospadias who had other family members
affected (1.67%); one case from syndromic
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hypospadias group and another from severe
hypospadias group. The rest did not have any family
member affected (n+118, 98.33%).

Maternal age is ranged based on the active
reproductive age, which is 16-25 years old, 26-35
years old, and 36-45 years old. Most of the mothers
were aged 26-35 years old when they had their
affected son(n=69, 57.5%), followed by age ranged
from 36-45 years old or so called as the advanced
maternal age with 40 mothers (33.33%), and 11
mothers were aged around 16-25 years old, as
shown on figutr 4 below.
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Figure 4. Maternal age of hypospadias patients.
Majority of the mothers were aged around 26-35
y.0, (n=69. 57.5%), followed by 36-45 y.0. age
group as many as 40 cases (33.33%).

DISCUSSION

Hypospadias is widely regarded as a multi
factorial disease, affected by many factors such as
genetic and environmental factors. A study in
Netherland found that the anterior and middle types
of hypospadias were believed to be more affected by
genetic factors .  Meanwhile, the posterior
phenotype was more related with pregnancy risk
factors, namely primiparity, preterm delivery, and
being small for gestational age. In this study, more
than half of patients in severe hypospadias group
had a posterior type of hypospadias, where their
orificum urethra externa was located at penoscrotal,
while most of the syndromic hypospadias and
isolated hypospadias cases had the anterior-middle
form of hypospadias. Moreover, the hypospadias
cases who were born preterm had various types of
hypospadias based on the orificium urethra external

location, i.e. anterior, middle, and posterior type.
There was no tendency found that one type of
hypospadias was related with preterm as its risk
factors in this study.

One of the pregnancy history identified in this
study was the presence of ANB during pregnancy,
where there were only nine mothers (7.5%) who had
experienced of ANB during pregnancy. However,
mothers who were having ANB during pregnancy
were usually treated with some hormonal
medication to stop the bleeding and subsequently, to
prevent it from happening again in a certain period
of time. The usage of these drugs may trigger the
forming of hypospadias in their male offspring, but
this assumption needs further study.

In a way to see whether some drugs are by
chance can be possible pronounced risk factors in
the developing of hypospadias, this study also asked
about drug usage history during pregnancy to the
mothers. There was one study conducted in Iran
suggested that iron and folic acid supplementation
treatment during first trimester may have preventive
effect in hypospadias ™. The second most common
consumed drug in all the hypospadias cases were
drugs to strengthen pregnancy, given with various
indications. Progesterone and its derivatives were
quite commonly being prescribed during early
period of pregnancy, despite there was a report that
consumption of progestins in early pregnancy may
(be) associated with an increased risk of hypospadias
11

Endocrine disruptors are believed to be one of
the underlying etiologies of hypospadias. Some of
the examples of potential endocrine disruptors are
pesticides, fungicides, industrial chemical product,
detergents, material fabrication of plastics, and even
cigarette smoke. Humans can be exposed to these
materials though many ways, such as diet, food
packaging, or direct contact in the occupational
setting. Some of the type of exposure found in this
study was through the use of repellant, contact with
pesticides, and cigarette smoke. There were only a
few cases in this study that had been exposed to
chemical hazard during pregnancy, whereas the
chemical hazard mostly contacted were pesticide,
due to their occupation as a farmer. Some studies
did show an association between exposure of
pesticides or other environmental chemical such as
industrial and agricultural products with the
incidence of hypospadias. Kim et al. found that
incidence of hypospadias in Korea was higher in
industrialized areas compared to the non-
industrialized areas 2.

Although majority of the fathers stated that they
were not smokers or did not smoke during
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pregnancy, there is still quite large number of
patients’ fathers who were smoking. There are
studies showing that there is an association between
the risk of hypospadias and exposure to passive
smoking done by smoking fathers * ' One of the
mechanism of which exposure to passive smoking
can induce hypospadias is smoking may cause a
germ line mutation that might lead to the occurrence
of hypospadias in the offspring 4.

Period of gestation and birth weight are the two
birth characteristics that mostly identified in a lot of
previous researches. Based on a few studies, infants
with hypospadias were more likely to be delivered
at gestational age of <37 weeks ® ®. Being said
that, only 14 cases were born preterm in this study,
where seven cases were the severe hypospadias
group. A study in Italia proposed a theory that the
incidence of hypospadias -especially the moderate
and severe type- tends to be higher in infants born
small for gestational age (SGA) than in newborns
with appropriate gestational age (AGA) “®. Low
birth weight may reflect a placental insufficiency.
Hence, there is a lack of nutrients and
gonadotrophins needed for the development of the
fetus @,

In siblings, boys with hypospadias have been
shown to have lower birth weights compared to their
healthy brothers . People with hypospadias tend
to have lower birth weight compared to their twins
or siblings, suggesting a gene-environment
interaction. Unfortunately, this study only recorded
patients’ birth weight, not including their siblings’
birth weight either. However, only a small portion
of cases that had low birth weight, where more than
half of the cases had normal birth weight.

There are 10% cases of hypospadias which is a
familial clustering ®. Familial clustering is
described as patient having one or more, whether it
is first, second, or third degree relatives that are also
affected with hypospadias. In this study there were
two cases of which they had other family members
affected. All the cases are from severe hypospadias
and syndromic hypospadias group, none from the
isolated hypospadias group. One case in severe
hypospadias group had his grandfather’s little
brother having the same condition as he is. While
one case in syndromic hypospadias group had a
first-degree relative affected, his younger brother.
Moreover, parents of this sample are also a first-
degree cousin, means it is a consanguineous
marriage. A case-control study in Netherland
identified that the anterior and middle hypospadias
seemed to have more family history compared to the
posterior one . In this study, those who have
family history belong to syndromic hypospadias
group and severe hypospadias group. One case had

his urethral meatus located on distal penile, which is
an anterior type of hypospadias, while the other one
had his urethral meatus in penoscrotal, which is a
posterior type of hypospadias.

A study conducted in Washington State showed
that there were strong association between older
maternal age and the increased risk of hypospadias
among male offspring. Women older than 40 years
old were at greatest risk of having son with
hypospadias ®. Study by Fisch et al. reported that
women >35 years of age had a 50% higher risk of
having male offspring with hypospadias compared
with women <20 years of age in California, and had
a 20% higher risk for the same group of age in New
York “®  This study found that there were 40
women (33.33%) were aged above 35 years old
when they gave birth to their affected son.

CONCLUSIONS

Majority of hypospadias cases in this study
were severe and mild isolated. Environtmental
factors including maternal age more than 35 years
old, use of repellant, and smoking fathers were
found among those cases.
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