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Materials and Methods: This was an observational study carried out on babies
at the two teaching hospitals in Enugu. The newborns were examined for congenital
genitourinary anomalies and the study covered a period of 5 years.

Results: There were 17,241 babies delivered in the 2 teaching hospitals during the
study period. Overall, 328 babies had at least one congenital anomaly which gave an
overall incidence of all congenital anomalies of 1.9% or 19 babies per 1000 live births.
Out of the 328 babies that had congenital anomalies, 93 babies had a genitourinary
anomaly. This gave an incidence of 0.5% or 5 babies per 1000 live births. There was
female predominance and majority of the babies were preterm and weighed less than
2.5 kilograms. Hypospadias was the most common genitourinary anomaly and only
a few of the anomalies were diagnosed prenatally. Half of the mothers took herbal
concoction during their pregnancy and about one-fifth of them had gestational diabetes/
hypertension.
Conclusion: Genitourinary anomaly is a common birth defect that is may be
associated with some morbidity. Hypospadias is the most common abnormality in the
present study and half of the mothers took herbs.

Introduction
Congenital genitourinary anomalies represent 35-45% of birth
defects and include a wide range of structural abnormalities of
the urinary and reproductive tracts, whose collective occurrence
reflects their embryologic origin [1,2]. Congenital anomalies of
the urogenital system are some of the most common birth defects
affecting newborns and encompass a wide range of structural
abnormalities of the kidneys, collecting systems, urinary bladder,
urethra, testes, scrotum and penis [3]. The clinical spectrum of
congenital genitourinary anomalies ranges from minor anomalies
such as glanular hypospadias to severe conditions such as cloacal

exstrophy: It may be isolated or associated with other anatomic
defects (syndromic) [4]. The etiology may be genetic or non-genetic,
or may be unknown [5]. There are wide variations in the incidence
of congenital anomalies of the urogenital system due to clinical
heterogeneity, use of different inclusion criteria and coding [4].
Severe congenital genitourinary anomalies may be associated with
stillbirths and spontaneous abortions [4]. Impaired renal function
is a common sequel of congenital urinary anomalies resulting from
kidney malfunction [4]. Prenatal diagnosis congenital genitourinary
anomaly provides an opportunity for prenatal intervention
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and prompt treatment in the early postnatal period. Congenital
urogenital abnormalities are clinical and epidemiological challenge;
its management should be multidisciplinary due to the complex
surgical, endocrine, genetic, social, ethical and psychological issues
[4,6]. The aim of this study was to evaluate the prevalence and
types of observable congenital genitourinary anomalies seen in the
2 teaching hospitals in Enugu, Nigeria.

Materials and Methods

This was an observational study carried out at the two teaching
hospitals in Enugu, namely: University of Nigeria Teaching Hospital
(UNTH) Enugu and Enugu State University Teaching Hospital
(ESUTH), Enugu, South East, Nigeria. The hospitals serve the
whole of Enugu State, which according to the 2016 estimates
of the National Population Commission and Nigerian National
Bureau of Statistics, has a population of about 4 million people
and a population density of 616.0/km2. The hospitals also receive
referrals from its neighboring states. Ethical approval was obtained
from the ethics and research committees of the 2 teaching hospitals
and informed consent was obtained from the patients’ mothers. For
the purposes of this study, our interest was on clinically obvious
and observable abnormality of genital and urinary systems which
was present at birth or noticed a few days after birth. All the live
babies born in UNTH and ESUTH during the period of this study
were included. Stillborns were excluded from this study. This
study covered a period of 5 years, from January 2014 to December
2018. The protocol of this study conforms to the declaration of
Helsinki. All the consecutive children who were born in both
teaching hospitals during the study period had a thorough physical
examination (general and systemic) performed by a pediatrician
and a pediatric surgeon at birth and at 6 weeks postnatal visit. This
2-stage physical examination minimized the error of missing any
congenital anomalies of the genitourinary system. Diagnosis of
congenital anomalies of the urogenital system was based only on
clinical evaluation of the babies by the pediatrician and pediatric
surgeon. Investigations such as radiography, ultrasonography, and
computed tomography scan and magnetic resonance imaging of the
abdomen and pelvis were not performed.
For each patient, the following data were collected: gender, age
of the baby at the time of diagnosis, maternal age, gestational age of
the pregnancy before delivery (term/preterm), baby’s birth weight
and mode of delivery. Baby’s birth weight greater or equal to 2.5
kilograms (kg) were considered to be normal while birth weight
less than 2.5kg were considered as low birth weight. Babies born
at less than 37 completed weeks, calculated from the first day of
last menstrual period, were considered preterm while babies born
at or after 37 completed weeks were considered term. Other data
collected include family history of congenital anomaly, maternal
comorbidities such as diabetes/hypertension and use of drugs and
herbs.
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Data Analysis
Statistical Package for Social Science (SPSS) for Windows
version 23 (IBM Corp., Armonk, NY) was used for data entry and
analysis. Data were expressed as percentages, medians and means.

Results

Patents’ Demographics
There were 17,241 babies delivered in the 2 teaching hospitals
during the study period; 11,494 babies were delivered in ESUTH
(61 babies had an anomaly of the urogenital system) while 5,747
babies were delivered in UNTH (32 babies had an anomaly of the
urogenital system). Overall, 328 babies had at least one congenital
anomaly which gave an overall incidence of all congenital anomalies
of 1.9% or 19 babies per 1000 live births. Out of the 328 babies that
had congenital anomalies, 93 babies had a genitourinary anomaly.
This gave an incidence of 0.5% or 5 babies per 1000 live births.
Considering the congenital anomalies system wise, congenital
anomalies of the urogenital system accounted for 27.8% of all the
systems. Other demographic features are shown in Table 1.
Table 1: Demographic profile of the patients with genitourinary
anomalies (n=93).
Gender
Male

23 (24.7%)

Median postnatal age at diagnosis

28 days

Female

Gestational Age at Birth

Term

Preterm

70 (75.3%)
19 (20.4%)

Weight at Birth

74 (79.6%)

Less than 2.5 kilograms

48 (51.6%)

Greater than 4 kilograms

10 (10.8%)

2.5 to 4 kilograms

Maternal Age

35 (37.6%)

Less than 20 years

13 (14.0%)

36 years and above

21 (22.6%)

20 to 35 years

59 (63.4%)
Mode of Delivery

Vaginal

Caesarian section

47 (50.5%)
46 (49.5%)

Distribution of Congenital Genitourinary Anomalies
These are shown in Table 2.

Possible Associated Risk Factors of Genitourinary
Anomalies
Possible associated risk factors are depicted in Table 3.
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Table 2: Distribution of the urogenital anomalies.
Congenital Anomalies

Number of Patients

Percentage

Hypospadias

57

61.2

Ambiguous genitalia

10

10.8

Micropenis

15

Bladder exstrophy

9

Epispadias

9.7

2

Table 3: Possible risk factors.
Risk Factors

16.1

Number of Patients

2.2
Percentage

Family History of Anomaly/Consanguinity
No

89
4

95.7

Yes

History of Maternal Diabetes, Hypertension

No

75

80.6

Yes

Use of Herbal Concoction

19.4

No

43

46.2

Yes

18

4.3

50

53.8

Use of Unprescribed Orthodox Drugs in Pregnancy
No

60

Folic Acid Use in Pregnancy

35.5

No

50

53.8

Yes

33

64.5

Yes

43

46.2

Prenatal Diagnosis of Congenital Urogenital Anomalies
Nineteen (20.4%) patients had their genitourinary anomaly
diagnosed prenatally using maternal ultrasound scan.

Discussion

Embryologically, the urinary and genital systems are closely
related so dividing them into separate entities is often artificial [7].
The genitourinary system arises from the intermittent mesoderm
which forms the urogenital ridge on either side of the aorta. From
the urogenital ridge, the urinary system and genitals are formed
through the process of epithelial-mesenchymal induction [8].
Congenital anomalies are a global health problem and contribute
significantly to childhood mortality and hospital admissions
[9]. Congenital anomalies are the leading cause of mortality and
morbidity especially in developing countries [9,10]. The wide range
of causes of birth defects means that prevention approaches is
needed. However, preventive measures are available in only about
60% of the cases [11]. In the present study, the general incidence
of all congenital anomalies was 1.9% or 19 babies per 1000 live
births. This is comparable to the report of Sarkar, et al. [12].
However, it is at variance to the report of other series on congenital
anomalies [10,13]. The differences in incidence may be due to the

cohort of patients recruited by the different studies. For instance,
the studied population may be live births, still births, patients on
hospital admission or population based. In the current study, the
prevalence of genitourinary anomalies was 0.5%. This is similar
to the findings of Dolk, et al. [14]. Howbeit, variable prevalence
of genitourinary anomalies has been reported [10,12,13]. The
setting of the studies and the investigations performed may affect
the reported prevalence of specific genitourinary anomalies. For
instance, posterior urethral valve which is a congenital urinary
anomaly can only be confirmed by investigation.
More females were affected in the index study. Li et al and Abdou
et al, however, documented male predominance with regards to
congenital genitourinary anomalies [15,16]. The reason for the
gender difference is not known. The specific type of urogenital
anomaly may determine the gender that is mostly affected. For
example, hypospadias occur only in males. Twenty-eight days
was the median age at diagnosis of genitourinary anomaly in
the current study. One study from Ibadan, Nigeria reported that
about 50% of the congenital genitourinary abnormalities were
diagnosed at neonatal age [17]. The severity and obvious nature of
the abnormality may determine when it is diagnosed. About threequarters of our patients were delivered preterm and about 50% of
the patients had low birth weight. Bhat et al reported that infertility
treatment, increased maternal age and parity greater than 2
increased the risk of low birth weight and preterm birth resulting in
a statistically significant increase in genitourinary anomalies [18].
Majority of the mothers whose babies had congenital genitourinary
anomalies were between the ages of 20 and 35 years. Although
other authors have reported advanced maternal age as a risk
factor for increased incidence of congenital anomalies particularly
of the renal and genitourinary systems [19,20]. Goetzinger, et al.
reported that up to the age of 35 years, advanced maternal age is
not associated with increased risk of congenital anomalies [21].
About half of the patients who had genitourinary anomalies were
delivered vaginally. The choice of the method of delivery of babies
with congenital anomalies may be based on obstetric grounds and
the belief that one method of delivery offers the fetus some benefit
over the other [22].
Hypospadias was the most common genitourinary abnormality
recorded in the present study. Hypospadias is one of the most
common congenital anomalies in males [23]. Other series on
congenital anomalies also reported hypospadias as the most
common anomaly [24,25]. However, Marshal et al and Braga et al
reported undescended testis as the most common genitourinary
anomaly [7,26]. Hypospadias is an arrested development of the
urethra, foreskin, and ventral surface of the penis whereby the
urethral opening may be anywhere along the shaft, within the
scrotum or in the perineum. In the current study, there is no family
history of urogenital anomalies in most of the patients. Although
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some forms of urogenital anomalies are part of the syndrome or are
associated with a positive family history, most cases are sporadic
and isolated [27]. Maternal hypertension and diabetes are known
risk factors for congenital anomalies. Howbeit, only about onefifth of the mothers gave a history of hypertension or gestational
diabetes. Mounika and Nitsch reported that up to 14% of congenital
urinary anomalies could be eliminated if gestational diabetes
is prevented [28]. Some non-prescribed orthodox drugs taken
during pregnancy can have negative impacts on the outcome of
the pregnancy. About one-third of the mothers in the present study
gave a history of intake of non-prescribed drugs in early pregnancy.
Offor et al. documented the impact of drug treatment of maternal
illnesses during pregnancy in the etiology of congenital anomalies
[29]. Only about one-fifth of the patients in the present study had a
prenatal diagnosis of their pathology. However, Gupta et al reported
that genitourinary anomalies comprise 30-50% of all anomalies
detected on prenatal scan [30].

6. Guerra Junior G, Maciel Guerra AT (2007) The role of pediatrician in the
management of children with genital ambiguities. J Pediatr 83(5): S184SI91.

Genitourinary anomalies are a common birth defect that
is may be associated with some morbidity. Hypospadias is the
most common abnormality in the present study and half of
the mothers accepted taking herbal concoction during their
pregnancy. Awareness and early recognition of these genitourinary
anomalies are required for prompt referral and treatment of these
genitourinary anomalies.

14. Dolk H, Loane M, Garne E (2010) The prevalence of congenital anomalies
in Europe. Adv Exp Med Biol 686: 349-364.

Conclusion

Limitations of the Study

This was a hospital based observational study. Babies with
urogenital anomalies delivered outside the teaching hospital
were not captured. There is a small number of patients. A larger
number would have availed better analysis. Only the clinically
obvious urogenital anomalies were reported. Investigations such
as ultrasound were not done.
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