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Hypospadias in Three Generations: Is There a Dominant 
Responsible Gene for Hypospadias?
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Abstract

Hypospadias can be defined as a incomplete development of the 
urethra. Most hypospadias cases show spontaneous occurrence and 
have no clear cause because the genetic pathways of external geni-
talia formation are poorly understood. Familial tendency is associ-
ated with hypospadias. The brother of an affected boy may also 
have hypospadias, and this rate is approximately 9-17%. In this 
case report, we present three hypospadias cases with the same lo-
calization that have prolonged to three generations including grand-
father, father and three sons. They were applied by their father for 
circumcision. The socio-economic status of the father was the main 
reason for the delay of elder brothers’ circumcision. We revealed 
midshaft hypospadias without chordee in three brothers at physi-
cal examination. The father also told us he had the same disorder 
and our physical examination of the father supported hypospadias. 
Also according to the history taken from father, the grandfather had 
also hypospadias probably at the same localization. We performed 
tubularized incised urethral plate to these cases. In the light of these 
cases, we have thought that there should be a dominant gene re-
sponsible for formation of hypospadias.
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Introduction

Hypospadias can be defined as a defect in the development 
of the ventral side of the penis along with and ectopic of 
the urethral meatus. Hypospadias is the second most com-
mon congenital malformation in males, and its incidence is 

1/1,000 to 1/100 and changes according to the literature due 
to differences of ethnic origin and countries [1]. There are 
four main factors contributing to this malformation: environ-
ment of child and mother, the endocrine and genetic back-
ground of the child, principally gonadal steroid synthesis 
and the genes of phallic development, the placenta which 
manages the hormones during the first part of gestation and 
the mother having possible disorders of hormonal produc-
tion [2].

In this case report, we wanted to share three hypospadias 
cases that have prolonged to three generations including fa-
ther and three sons with the literature.

 
Case Report

Three brothers at the ages of 6, 17 and 19 years respectively, 
were applied by their father for circumsicion to our clinic. 
The socio-economic status of the father was the main rea-
son for the delay of elder brothers’ circumcision. The mother 
was a housewife and she had never worked before. The fa-
ther was a butcher. The 6-year-old brother had a history of 
left orchiopexy. We revealed midshaft hypospadias without 
chordee in three brothers at physical examination. The testes 
of three brothers were normal in terms of volume and loca-
tion. The father also told us that he had the same disorder and 
our physical examination of the father supported hypospa-
dias (Fig. 1). Also according to the history taken from father, 
the grandfather had also hypospadias probably at the same 
localization. We performed tubularized incised urethral plate 
to these cases under general anesthesia.

All of the patients were pre-operatively evaluated with 
laboratory tests like complete blood count, serum biochemi-
cal analysis and testosteron and free testosteron. The results 
of these tests were normal.

Discussion
  
The prevalence of hypospadias varies considerably accross 
countries, ranging from 4 to 43 cases per 10,000 births [3]. 
Blacks, Asians and Hispanics are less affected from hypo-
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spadias than whites [4]. There is a dilemma about if the 
prevalence of hypospadias is increasing or not. Some authors 
reported increasing prevalence in China whereas others did 
not find an increase in the USA [5, 6].

Hypospadias is mostly diagnosed during physical ex-
amination of the newborn, but localization is establised best 
during surgery after reconstruction of the chordee. Boys with 
hypospadias more often have additional congenital anoma-
lies like undescended testes, chordee or more seriously am-
bigus genitalia, when compared with healthy children [7]. 
The severity of hypospadias depends on the localization of 
the meatus. The more proximally localized meatus, the high-
er degree of congenital anomalies and severity. In our case 
report, the younger brother underwent left orchiopexy for 
left undecended testis, and the others had not any additional 
congenital anomalies.

Most hypospadias cases show spontaneous occurrence 
and have no clear cause because the genetic pathways of ex-
ternal genitalia formation are poorly understood [8]. Familial 
tendency is associated with hypospadias, 7% of cases having 
first, second or third degree affected relatives [9]. Like our 
cases, familial occurrence is more common for middle and 
anterior forms of hypospadias than posterior [9]. The brother 
of an affected boy may also have hypospadias, and this rate 
is approximately 9-17% [10]. This report also showed us that 
the heritability of hypospadias was estimated to be 57-77% 
[10]. This means that 57-77% of the phenotipic variability 

may be attributed to genetics. The recurrence risks of sons 
and brothers of hypospadias cases are similar, and genetics 
factors rather than environmental factors may play the major 
role in familial cases [11]. The genetic effect was too clear in 
our cases due to three generations hypospadias at the same 
localization. Also, we did not think any effects of chemical 
exposure to the family members, because of the job of the 
father and mother.

Several genetic variants carry an increased risk of hypo-
spadias. These genes can be summarized as AR, SRD5A2, 
HSD17B3, ESR1, ESR2, ATF3, MAMAMLD1/CX or f6 
[12]. Immunohistochemical analysis on human preputium 
tissue revealed that most hypospadiac samples were positive 
for expression for ATF3 [12]. Also in vitro and some animal 
studies confirmed this finding [12]. Liu et al reported that 
fetal exposure to estrogen increased the level of ATF3 mes-
senger RNA [13], whereas this group also indicated that fetal 
exposure to DEHP (di-2-ethylexyl phthalate) activated tran-
scirption and transduciton of the ATF3 gene [14]. According 
to our clinical findings, we believed that there should be a 
dominant gene responsible for hypospadias formation in this 
family, but due to technical reasons, we could not have a 
chance to evaluate preputial samples and blood of patients 
for expression of ATF3 gene and genetic mutations.

Occupational factors have been a major focus in hy-
pospadias research. Especially exposure to pesticides has 
contradicting results. Giordano et al reported a possible in-

152                                                                                                                                                                                                                                                                                                                                                                                                                                             153

Figure 1. (A) The picture belongs to the middle age brother. (B) The picture belongs to the father. (C) The picture belongs 
to the youngest brother. (D) The picture belongs to the eldest brother.
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creased risk for pesiticides in one study [15], besides this 
three studies focusing on paternal exposure to pesticides 
before pregnancy did not affect hypospadias [15]. A recent 
meta-analysis about pesticle exposure indicated only a mod-
estly increased risk of hypospadias [12]. The genetic effect 
was too clear in our cases due to three generations hypo-
spadias at the same localization. Also, we did not think any 
effects of chemical exposure to the family members, because 
of the job of the father and mother.

As a result, hypospadias is a complex congenital anom-
aly that could be affected by genetic and environmental fac-
tors. Herein, we presented three generations cases in a father, 
possibly grandfather and three sons with hypospadias at the 
same localization. It was a very different and interesting ex-
perience for our clinic to meet such a medical situation. In 
the light of these cases, we have thought that there should be 
a dominant gene responsible for formation of hypospadias. 
To the best of our knowledge, most of the data about hy-
pospadias are depending on case reports, so in our opinion, 
urology field should focus on genetical studies concerning 
with familial tendency in hypospadias.
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