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ABSTRACT
Background: Congenital anomalies of the genitourinary system are found in approximately 10% of infants. Congenital anomalies of kidney and 
urinary tract may be of different types such as, ureteropelvic junction obstruction, multicystic dysplastic kidneys, hypoplastic kidneys, exstrophy 
of the bladder etc., those of the female genital tract may be dysmorphic uterus, septate uterus, bicorporeal uterus, septate cervix, vaginal septum etc. 
and those of the male genital tract may be hypospadias, epispadias, cryptorchidism etc. The congenital anomalies of genitourinary system may be 
responsible for . Hence, the present work has been carried out to study the different types of reproductive problems congenital malformations of 
genitourinary system in perinates. 
Methods: thThe study was carried out in all consecutive born perinates, total 7985 births (both live and still born), from 28  weeks of gestation to 7 
days after birth, collected from the Department of Obstetrics and Gynaecology, Assam Medical College and Hospital, Dibrugarh, Assam, during 
2014-16. After collection, the babies were examined and informations regarding congenital anomalies were noted in a pretested structured 
proforma, after taking written consents from the parents. Statistical calculations were done and the results were presented in tabular form.
Results: In the present study, out of 7985 births, nine cases showed congenital anomalies of genitourinary system (1.127/1000 live births). Out of 
these nine cases, three cases showed undescended testis (bilateral), two cases showed polycystic kidney (one bilateral and one unilateral), two cases 
showed incomplete duplication of the ureter (unilateral), one case showed penile duplication with accessory perineal scrotum and one case showed 
exstrophy of the urinary bladder. 
Conclusion: The incidence of congenital malformations, in the present study, was comparatively lower than the previous studies, which may help 
in the management of these anomalies.
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INTRODUCTION
Congenital anomalies of the genitourinary system are found in 

1approximately 10% of infants . Congenital anomalies of kidney and 
2urinary tract (CAKUT) occur in 1/500 births . Ureteropelvic junction 

obstruction is the most common congenital anomaly of kidney and 
urinary tract, responsible for an abdominal mass in a neonate, followed 
by multicystic dysplastic kidneys, hypoplastic kidneys, vesicoureteral 
reflux, nonobstructed nonrefluxing primary megaureter, and bladder 

3outlet obstruction (e.g., posterior urethral valve) . Other anomaly of 
the urinary tract includes exstrophy of the urinary bladder, where the 
lateral body wall folds fail to fuse in the midline in the pelvic region, 

4resulting in a ventral body wall defect, exposing the bladder mucosa . 

Congenital anomalies of the female genital tract are prevalent in 
approximately 4-7% of population. These develop as a result of 
embryological maldevelopment of the Müllerian or paramesonephric 

5ducts . According to ESHRE/ESGE classification system, congenital 
anomalies of uterus are classified into U0, normal uterus; U1, 
dysmorphic uterus; U2, septate uterus; U3, bicorporeal uterus; U4, 
hemiuterus; U5, aplastic uterus; U6, for still unclassified cases. 
Coexistent cervical anomalies are classified into C0, normal cervix; 
C1, septate cervix; C2, double cervix; C3, unilateral cervical aplasia; 
C4, cervical aplasia. Coexistent vaginal anomalies are classified into 
V0, normal vagina; V1, longitudinal non-obstructing vaginal septum; 
V2, longitudinal obstructing vaginal septum; V3, transverse vaginal 

6septum and/or imperforate hymen; V4, vaginal aplasia .   

Congenital anomalies of the male genital tract may be of different 
types, such as hypospadias (3-5/1000 births), in which there is 
incomplete fusion of the urethral folds and presence of abnormal 
openings of the urethra along the inferior aspect of the penis; 
epispadias (1/30,000 births), in which the urethral meatus is found on 
the dorsum of the penis; bifid penis or double penis, in which the 
genital tubercle splits; congenital indirect inguinal hernia, in which the 
processus vaginalis remains in open communication with the 

peritoneal cavity and cryptorchidism, in which one or both testes fail to 
4descend to the scrotum .

Congenital anomalies of kidney and urinary tract (CAKUT) account 
for the most cases of pediatric end stage renal disease and predispose 

2the individual to hypertension and cardiovascular disease . Congenital 
anomalies of the female genital tract are relatively common benign 
condition. They are associated with different health and reproductive 

7problems depending on the type and degree of anatomical distortion . 
Similarly, the male genital tract anomalies may also be associated with 
different types of health and reproductive problems.

Hence, the present work has been carried out to study the congenital 
anomalies of genitourinary system in perinates. 

MATERIALS AND METHODS
The present study was carried out in the Department of Anatomy, 
Assam Medical College & hospital, Dibrugarh, Assam. All 
consecutive born perinates, total 7985 births (both live and still born), 

thfrom 28  weeks of gestation to 7 days after birth, were collected from 
the Department of Obstetrics and Gynaecology, Assam Medical 
College and Hospital, during 2014-16, after obtaining ethical 
clearance from the Institutional Ethical Committee. The fetuses born 
less than 28 weeks, abortus and macerated fetuses were not included in 
the study. After collection, the babies were examined and 
epidemiologic information were collected from the parents in a 

8pretested structured proforma, prepared as per EUROCAT , with local 
modifications. The autopsy of the still born fetuses (after fulfillment of 
all official procedures) was done in the Department of Anatomy to 
detect presence of congenital malformations, and the expert opinion 
was sought for confirming diagnosis. When malformation was 
detected, information regarding birth order, sex, birth weight, h/o 
consanguinity, h/o teratogenic drug exposure was obtained by 
systematic maternal and paternal interviews and was noted in the 
proforma. Statistical calculations were done in Microsoft Excel sheets 
and the results were presented in tabular form. 
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RESULTS AND OBSERVATIONS
Out of total 7985 births, 7807 babies were live born and 178 were 
stillborn. Among this 4144 were male and 3841 were female. No cases 
with ambiguous ganitalia were found. Out of total 7985 births, nine 
cases showed congenital anomalies of genitourinary system 
(1.127/1000 live births). Out of these nine cases, three cases showed 
undescended testis (bilateral), two cases showed polycystic kidney 
(one bilateral and one unilateral), two cases showed incomplete 
duplication of the ureter (unilateral), one case showed penile 
duplication with accessory perineal scrotum and one case showed 
exstrophy of the urinary bladder. Out of two cases, one case of bilateral 
polycystic kidney showed associated anomaly of single umbilical 
artery (0.125/1000 live births). The types of the polycystic kidney were 
ascertained to be of childhood type due to relatively smooth external 
appearance of the kidneys. Out of nine cases of genitourinary system 
anomalies, five were found in females and four in males. Also, out of 
these nine cases, six babies were preterm and three babies were term. 

Table 1: Incidences of congenital anomalies of genitourinary 
system

*per 1000 male live births

Figure 1: Photograph showing undescended testes (bilateral)

Figure 2: Photograph showing polycystic kidney (bilateral)

Figure 3: Photograph showing duplication of the ureter 
(unilateral)

Figure 4: Photograph showing penile duplication with accessory 
perineal scrotum

Abbreviations: Key: K = Kidney; U = Ureter; T = Testis; Pen. Dup. = 
Penile Duplication; Ac. Per. Sc. = Accessory Perineal Scrotum  

DISCUSSION
The incidence of genitourinary malformations of 1.127/1000 live 

9births, in the present study, was comparable with Datta et al , who 
10reported the rate as 1.02/1000 live births. McIntosh  with 7/1000, 

11 12Ghosh et al  with 2/1000, Tibrewala et al  with 3.32/1000 live births 
have observed a higher incidence rate of genitourinary system 

13malformations. Sugunabai et al  reported lower incidence rate of 
0.6/1000 live births.  The lowest incidence rate of 0.20/1000 live births 
was shown in the WHO sponsored study at Culcutta by Stevenson et 

14al . 

15Abdullah et al  reported the incidence of undescended testes as 
167.6/1000 male live births, Yucesan et al  reported the incidence as 
179/1000 male live births and Thorup et al  reported the incidence as 

1820/1000 male live births. Pierik et al  reported the incidence of 
undescended testes at the median age of 35 as 12/1000 male live births. 
In the present study, the incidence of undescended testes was much less 
than the previous studies (0.724/1000 male live births). 

4Sadler  reported the incidence of childhood or autosomal recessive 
polycystic kidney disease (ARPKD) as 1/5,000 live births. Mandell et 

19al  reported annual incidence of ARPKD as from 1 in 6000 to 1 in 
2014000 live births. According to Sessa et al , ARPKD occurs in 

211/20,000 live births. Niaudet  mentioned the incidence of ARPKD to 
be 1/10,000 to 1/40,000 children per year. In the present study, the 
incidence of ARPKD was found to be 0.25 /1000, that is 1/4000 live 

4births, which is similar to the findings of Sadler . 

Congenital anomalies Number of 
cases

Prevalence (per 1000 live 
births)

Undescended testis 03 0.724*

Polycystic kidney 02 0.25

 Duplication of the ureter 02 0.25
Penile duplication with 

accessory
perineal scrotum 

01 0.241*

Bladder exstrophy 01 0.125
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22 Das et al mentioned the incidence of incomplete duplication of the 
23ureter to be 0.4%. Nordmark  mentioned the incidence of unilateral 

incomplete division of the ureter to be 1.3%, unilateral complete 
division of the ureter to be 1.3%, bilateral complete division of the 
ureter to be 0.2%, bilateral incomplete division of the ureter to be 0.1% 
and complete division of the ureter on one side, and incomplete 

24division of the ureter on the other side to be 0.06%. Timothy et al  
mentioned the incidence of ureteral duplication to be 0.6% in autopsy 
cases. In the present study, unilateral incomplete duplication of the 
ureter was found to be 0.25/1000 live births, that is 0.025%, which is 
lower than the previous studies.  

25Melekos et al  reported a case of penile duplication in an eight year old 
boy, where the duplication was incomplete with a common root of the 

26penis. Gyftopoulos et al  reported two cases of penile duplication, 
where one case showed true complete penile duplication associated 
with a bifid scrotum with undescended testes, while the other case 
showed true complete penile duplication, bladder and urethral 

27duplication. Bakheet et al reported a case of complete penile 
duplication with two scrotums and each one carrying two palpable 
testes. Both penises had normal shaft with normally located meati. 

28Elsawy  reported a case of penile duplication with two penises, one 
dorsally and one ventrally located. 

29Tripathi et al  reported a case, where a 11 months old male child 
presented with a small accessory scrotum attached to a well developed 
'primary' scrotum, which was completely normal containing two 
normal testes. The accessory scrotal sac was empty. The penis was 

30 normally developed. Ito et al reported a case, where there was a 
coexistence of midperineal and lateral types of accessory scrotum. 

31Chadha et al  reported a case with a small phallus, bifid scrotum and 
32absence of the scrotal raphe. Tirtayasa et al  reported a case with 

33complete bifid diphallia associated with bifid scrotum. Kode  
mentioned that the extent of penile duplication ranges from a small 
accessory penis anywhere on the normal penis, bifid penises, to a 
complete duplication of the penis, scrotum, testes, bladder and urethra. 

34Adair et al  mentioned that the accessory penis may be present 
anywhere on the penile shaft or perineum. In the present study, a 
newborn presented with an accessory penis and an accessory scrotum 
in the perineum along with the normal penis and normal scrotum, both 
the scrotums containing the testes with no abnormality of the meati and 
any other associated anomaly, which was not reported in the literature 
earlier.  

4Sadler  reported the incidence of bladder exstrophy as 2/10,000 live 
35births, Gross et al  mentioned the incidence as 1/50,000 live births, 

36 Nelson et al reported the incidence as 2.15/100,000 live births, Caton 
37 38et al  reported the incidence as 2.1/100,000 live births and Siffel et al  

mentioned the incidence as 2.07/100,000 live births. In the present 
study, the incidence of bladder exstrophy was 0.125/1000 live births, 
that is 1.25/10,000 live births, which is more similar to the findings of 

4Sadler .

CONCLUSION 
In conclusion, the incidence of congenital malformations, in the 
present study, was comparatively lower than the studies in other parts 
of India and abroad. The present study has helped us to know the 
pattern and frequency of congenital malformations of genitourinary 
system and the associated anomalies, which will help us to plan future 
strategies for prevention, early diagnosis and timely management of 
such cases. 
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