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Abstract 

Background Despite the clinically apparent congenital urethra anomalies being one of the common causes of 
admission in pediatric urology, yet little is known about its associated factors, especially in third world countries. 
Understanding associated factors of clinically apparent congenital urethra anomalies is important in prevention and 
in genetic counseling that may help in reducing the incidence of their occurrence.

Methods Hospital-based cross-sectional prospective study conducted among pediatric patients admitted to 
pediatric surgery unit at Muhimbili National Hospital from July 2021 to March 2022. Socio-demographic and clinical 
characteristics were collected from participant’s parent or guardian. Patients were examined thoroughly for clinically 
apparent congenital urethra anomalies and associated genital-urinary tract anomalies. Analysis was done using SPPS 
version 23 with descriptive statistics for categorical variables and univariate and multivariate logistic regression for 
association between presence of clinically apparent urethra anomaly and associated factors at 95% CI. A p-value of < 5 
was considered statistically significant.

Results Overall proportion of clinically apparent urethra anomaly was 24.4% (94 out of 386) with hypospadias being 
the commonest anomaly (23.6%); others were epispadias in 2 patients (0.5%) and bladder exstrophy in one patient 
(0.3%). Among hypospadias cases, sub-coronal (37.4%) and mid-shaft (29.6%) were the most prevalent. About 9.6% 
had associated anomalies cryptorchidism being the commonest in 8 (8.5%) patients. There was no any factor that was 
independently associated with development of clinically apparent congenital urethra anomalies. However, folic acid 
supplementation, maternal hypertension, environmental exposure to pesticides and familial history of congenital ure-
thra anomalies were related to higher proportion of the anomalies despite no any significant relationship detected.

Conclusion Hypospadias is the commonest clinically apparent congenital urethra anomalies with cryptorchidism 
being the most prevalent associated genital-urinary tract anomaly. No associated factor has shown significant rela-
tionship with clinically apparent congenital urethra anomalies; however, attention is called to maternal hypertension, 
environmental exposure, especially pesticides and familial history of congenital urethra anomalies for detailed study. 
Proper examination of newborns is encouraged for early detection of such anomalies and hence planning for early 
intervention.
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1  Background
Clinically apparent congenital urethra anomalies are 
birth defects involving urethra that can be identified 
during routine clinical examination of the patients. 
While some of the clinical apparent congenital urethra 
anomalies may be fatal due to incompatibility with life, 
others may lead to permanent handicaps which make 
the children often face psychological trauma peer or 
societal stigmatization.

Generally the etiology of birth defects including 
clinically apparent urethra anomalies remains unclear 
but is thought to be genetic (10–30%), environmental 
(5–10%), or due to multifactorial inheritance (20–35%), 
while (30–45%) are unknown [1]. Implicated maternal 
factors include age, lifestyle, and illness during preg-
nancy, medication use, and nonuse of periconceptual 
folic.

1.1  Hypospadias
Midline fusion defect of the male urethral results in a 
misplaced urethral meatus, most of the time associ-
ated with malformed prepuce (dorsal hooded with ven-
tral deficiency) and sometime chordee. It is the most 
frequent genital malformation in male and estimates 
of its prevalence ranges from three to eight cases per 
1000 live male births [1]. It is classified according to the 
location of urethral opening such as anterior (granu-
lar, coronal, sub-coronal), middle (distal, mid, shaft, 
and proximal penile), posterior (penoscrotal, scrotal, 
perineal).

1.2  Bladder exstrophy–epispadias complex
One of the most significant congenital urological anoma-
lies characterized by a wide range of abnormalities affects 
the ventral body wall, urinary system, genitalia, bony pel-
vis, spine, and anus. Boys are twice as likely as females 
to develop the condition. However, other studies have 
revealed a substantial male preponderance, with a male 
to female ratio of 6:1 [2]. Maternal smoking and irradia-
tion during the first trimester are both risk factors.

1.3  Epispadias
The failure of the urethral tube to tubularize on the dor-
sal aspect is a rare urogenital abnormality. It is frequently 
found as part of the bladder exstrophy–epispadias com-
plex spectrum [3]. Isolated epispadias accounts for less 
than ten percent of all epispadias cases [3].

1.4  Megameatus intact prepuce (MIP)
Rare glanular hypospadias variant that occurs in about 
3–6 percent of all hypospadias, many patients with 

MIP may not be diagnosed because it is not considered 
clinically relevant [4]. A sprayed urine stream may be 
observed in patients with the larger types of meatus.

1.5  Anterior urethral diverticulum
Saccular outpouching of the ventral surface of the ante-
rior urethra can be found anywhere along the anterior 
urethral wall, although it is most common between the 
bulbous and mid-penile urethra. The cause is unknown, 
although theories include a corpus spongiosum devel-
opmental abnormality, cystic dilatation of the urethral 
glands, and sequestration of an epithelia nest after the 
urethral folds are closed [5].

Congenital anomaly prevalence changes with time and 
place, indicating a complex interaction between genet-
ics and environmental variables [1]. Due to variances in 
genetics and other exposures such as infections and envi-
ronmental exposures, the true prevalence of congeni-
tal malformations in Africa may differ from that in the 
developed world, but there is a scarcity of data in our sit-
uations. The goal of this study was to highlight the possi-
ble risk factors for clinically apparent congenital urethra 
anomalies so as to reduce the incidence of congenital 
urethra anomalies by controlling modifiable factors.

2  Methods
This was a hospital-based cross-sectional prospective 
study, included three hundred and eight six patients who 
were admitted at time of study. All patient’s care givers 
signed informed consent according to principles embod-
ied in the Declaration of Helsinki for all investigations 
involving human materials and approved by Muhimbili 
University of Health and Allied Sciences ethical commit-
tee. Permission to conduct the study was also obtained 
from MNH Administration. Eligible study participant 
who their parent or guardian accepted to be involved in 
the study was given fully description of the study, and 
those who provided written consent were recruited. 
Those who were found to have associated anomalies apart 
from clinical apparent congenital urethra anomalies were 
referred to specific specialty for further management.

The study was carried out in Pediatric Surgery unit at 
Muhimbili National Hospital where Pediatric Urology 
Patients are usually admitted. Sample size was calculated 
as 385 patients based on Cochrane formula for cross-
sectional studies, proportion was assumed to be 50% as 
no similar study done in our locality, marginal error was 
taken to be 5% and standard normal deviate was 1.96.

Each patient was assessed through history taking 
which included antenatally environmental exposure 
such as use of folic acids, maternal hypertension and 
diabetes, pesticides exposure, and cigarette smoking 
both active and passive. Fetal-highlighted factors are 
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pregnancy status, gestation age at birth, birth weight, 
and family history of congenital urethra anomalies. 
Then thoroughly physical examination of the patient 
genitalia was conducted. All of this information was 
feed in standardized Swahili questionnaire.

2.1  Data analysis
Data were analyzed using computer program SPSS ver-
sion 23. Descriptive statistics was used in analyzing 
demographic and clinical characteristics and presented 
in frequency table. For continuous data, e.g., age mean 
and range were calculated using descriptive statistics. 
Relationship between associated factors and presence 
of clinically apparent urethral anomaly was analyzed 
using univariate logistic regression and to deal with 
confounders multivariate regression that was done. 
P-value of < 0.05 was considered statistically signifi-
cance with 95% confidence interval.

3  Results
3.1  Socio‑demographic characteristics of study 

participants
This study involved 386 patients admitted to pedi-
atric surgery unit at MNH with different surgical 
indications in 9-month duration. The mean age was 
39.52 ± 30.27 months with age range of 1–120 months, 
231 (59.8%) were aged between 13 and 60  months, 
while 74 (19.2%) were age between 0 and 12  months. 
Three quarters (66.6%) equivalent to 257 patients were 
males. In terms of residence, 256 (66.3%) came from 
Eastern zone regions (Dar Es Salaam, Coastal, and 
Morogoro regions), while 3 (0.8%) were from lake zone. 
Of all the participants, 244 (63.2%) were born with nor-
mal birth weight; 379 (98.2%) were singleton pregnancy 
with 325 (84.2%) being born at term. Only 14 (3.6%) 
had familial history of congenital urethral anomalies. 
More details are given in Table 1.

3.2  Proportion of clinically apparent congenital urethra 
anomalies among patients admitted to pediatric 
surgery unit

Of all patients included in the study, 94 (24.4%) had 
apparent clinical urethral anomalies. Out of which, 91 
(23.5%) had hypospadias with two (0.52%) having epis-
padias, while only 1(0.26%) patient had bladder exstro-
phy–epispadias complex. Thus, the overall proportional 
of apparent clinical urethral anomalies was 24.4% 
among patients admitted in pediatric surgery unit at 
MNH. For more details refer to Fig. 1.

3.3  Clinical profile of patients with clinically apparent 
congenital urethra anomalies

Among the 94 patients with clinically apparent congeni-
tal urethra anomalies, 91(96.8%) had hypospadias out of 
which 34 (37.4%) had anterior sub-coronal type, 27 (29.7%) 
had mid-shaft type, while only 1 (1.1%) had distal penile 
type. Other classifications of hypospadias identified are 
given in Fig. 2. The rest 3 patients, 2 (2.1%) had epispadias 
and both were penopubic with one (1.1%) patient having 
bladder exstrophy.

On age basis, majority (63.7%) of patients with hypospa-
dias attended at the hospital at 13–48 months of age, while 
5.5% were attended at the hospital at the age 0–12 months 
and 97–120  months each. On the other hand, a patient 
with bladder exstrophy was attended at 0–12  months of 
age, whereas both epispadias patients were attended at the 
hospital at age between 13 and 48 months. Refer Fig. 3.

3.4  Other clinical apparent genital‑urinary anomalies 
associated with clinically apparent congenital urethra 
anomalies

Among patients who had clinical apparent anoma-
lies, only 9 (9.6%) of them had associated anomalies: 

Table 1 Socio-demographic and clinical characteristics of study 
participants

Variable Frequency (%), N = 386

Age groups (months) 0–12 74 (19.2)

13–48 231 (53.6)

49–96 81 (22.3)

97–120 19 (4.9)

Mean age (months) 39.52 ± 30.27 (1–120)

Gender Male 258 (66.8)

Female 128 (33.2)

Residence Central zone 8 (2.1)

Eastern zone 256 (66.3)

Lake zone 3 (0.8)

Western zone 19 (4.9)

Northern zone 20 (5.2)

Southern zone 28 (7.3)

Southern highland 45 (11.6)

Zanzibar 7 (1.8)

Birth weight Normal birth weight 244 (63.2)

Low birth weight 142 (36.8)

Number of fetuses Singleton 379 (98.2)

Multiple 7 (1.8)

Gestational age Term delivery 325 (84.2)

Premature delivery 61 (15.8)

Family H/O urethral 
anomalies

Yes 14 (3.6)

No 372 (96.4)
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8(8.5%) patients had undescended testis, and 1(1.06%) 
patient had micro-penis. However, all associated 
anomalies were only among patients with hypospadias; 
none of the other anomalies had associated anomalies 
(Fig. 4).

3.5  Factors associated with clinically apparent congenital 
urethra anomalies

Out of 94 patients who had apparent clinical anoma-
lies 91 (96.9%) of their mothers claimed to have taken 
folic acid during pregnancy, only one (1.1%) reported 

Fig. 1 Proportion of clinically apparent congenital urethra anomalies among patients admitted to pediatric surgery unit
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Fig. 2 Distribution of hypospadias subtypes among patients with 
hypospadias
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history of smoking, none of their mother was diabetic, 
23 (24.5%) had history of hypertension either during 
pregnancy or prior to conception. On the other hand, 
6 (6.4%) of their mothers reported history of pesticide 
exposure during pregnancy, while none of their mother 
reported history of radiation exposure.

Moreover, 63 (67.0%) of the patients had normal birth 
weight during their delivery; 81 (86.2%) of them were 
born at term with 92 (97.9%) being singleton. Only four 
(4.3%) had family history of urethral anomalies. How-
ever, none of the factors above was statistically sig-
nificant as a risk factor for apparent clinical urethral 
anomalies; p-value was above 0.05 in both univariate 
and multivariate analysis. Refer to Table 2.

4  Discussion
This is the first study to assess the proportion of clinically 
apparent congenital urethra anomalies in our settings. 
Despite being one of the common encountered cases in 
pediatric urology yet only fewer issues have been studies. 
This study provides overall clinical profile of such anoma-
lies with possible associated factors.

A total of 386 patients were included in the index study 
with only about a quarter (24.4%) of the overall patients 
having apparent clinical congenital urethra anomalies. 
This prevalence is much higher compared to Barakat 
et  al. who studied 13,775 consecutive autopsies of gen-
eral pediatric population and found 5.3% occurrence [6]. 
Springer and his colleagues in their systematic review 
had incoherent results; approximately, a mean prevalence 
of 19.9 in Europe, 34.2 in North America, 5.2 in South 
America, 0.6–69 in Asia, and 5.9 in Africa was reported 
(each expressed per 10,000 births); this is typically low 
compared to our study findings [7]. In another study an 
incidence of 1 case in 150–300 males was reported [8]. 
As shown in a study at a similar setting in Northern Tan-
zania having a somehow slightly higher prevalence of 
4.8% compared to other studies despite being lower than 
our findings, this study was done at departmental level 
[9]. The reason for the high percentage in our study could 
be attributed by nature of our study population, which is 
pediatric surgery unit with one of the common causes of 
admission being hypospadias different from other stud-
ies where general pediatric population was used, hence 
accounting for the observed findings.

About 96.8% of the patient with anomalies in the index 
study had been hypospadias, with only two (2.1%) hav-
ing epispadias and one 1(1.1%) with bladder exstrophy. 
These findings are in line with studies by Ogundoyin and 
his colleagues done in Nigeria and Van der Horst et al., 
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Table 2 Factors associated with clinically apparent congenital urethra anomalies

CR; crude ratio, AOR; adjusted odds ratio, FH; familial history

Associated factors Urethra anomalies N (%)

Yes, n = 94 No, n = 292 CR p‑value AOR p‑value

Folic acid use 91 (96.8) 266 (91.1) 0.337 0.08 0.350 0.100

Smoking 1 (1.1) 2 (0.7) 1.559 0.718 0.614 0.693

Diabetes mellitus 0 (0.0) 1 (0.3) 1.00 0.000 8.12 ×  108 1.000

Hypertension 23 (24.5) 54 (18.5) 1.428 0.209 0.655 0.144

Pesticide exposure 6 (6.4) 16 (5.5) 1.276 0.743 0.851 0.748

Radiation exposure 0 (0.0) 0 (0.0) – –

Normal birth weight 63 (67.0) 181 (62.0) 1.246 0.379 0.806 0.487

Singleton 92 (97.9) 287 (98.3) 0.801 0.793 1.175 0.855

Term delivery 81 (86.2) 244 (98.3) 1.226 0.547 0.999 0.998

FH urethral anomalies 4 (4.3) 10 (3.4) 1.253 0.708 0.806 0.723
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which all showed the most common apparent congeni-
tal urethra anomalies to have been hypospadias [10, 11]. 
On the other hand, epispadias and bladder exstrophy 
have not been commonly reported in most of studies; in 
fewer studies, they have been reported to occur together 
as a complex [1, 12]. Spinoit et al. reported isolated epis-
padias being a rare malformation consistent with index 
study findings [13]. None of our study participants had 
megameatus intact prepuce, neither anterior urethral 
diverticulum nor prune belly syndrome which have been 
reported being rare in most of the studies [14].

Among patients with hypospadias, most of them had 
anterior sub-coronal type (37.4%), followed by mid-shaft 
type (29.7%) and only 1.1% with distal penile type. These 
findings are consistent with what was reported by Ogun-
doyin and his colleagues [10]. Interestingly, one descrip-
tive study in Tanzania reported distal hypospadias in 
general as the commonest type of hypospadias different 
from the index study; however, their classification was 
generalized as proximal, mid-shaft, and distal [9]. Nyon-
gole et al. reported 33.3% occurrence rate of sub-coronal 
type among 63 patients with hypospadias at the same 
settings which nearly the same as in this study [15]. A 
study in Israel found anterior and mid-shaft hypospadias 
being the common type among 163 hypospadias patients 
almost similar to the findings in this study [16].

Associated anomalies occurred in 9.6% of all the 
patients with clinically apparent congenital urethra 
anomalies. Moreover, all the associated anomalies seen in 
hypospadias none of other apparent anomalies had asso-
ciated anomalies. Of the associated anomalies, 8.5% had 
undescended testis, 1.1% and 1.1% micro-penis. The 9.6% 
prevalence of associated anomalies seen in the index 
study is lower compared to findings by Ofodile et al. and 
Friedman with his colleagues where 52–72.3% had asso-
ciated anomalies most of them being extra-urogenital 
[16, 17]. This study identifies the associated anomalies 
involving mainly the genitourinary system with cryptor-
chidism as the commonest. The finding is slightly lower 
with Friedman et al. with regard to urogenital-associated 
anomalies that were such anomalies accounted for 20.6% 
of associated anomalies with undescended testis and 
micro-penis being the commonest occurring by 3.7% 
each [16]. Similarly, Nyongole reports undescended testis 
as the only associated anomaly by 3.2% among patients 
with hypospadias; however, his study involved 63 
patients about two-third of hypospadias patients in this 
study [15]. Similar findings have been reported in two 
other different studies at almost the same rate ranges [9, 
18]. There is no clear explanation to why the cryptorchid-
ism is the most common associated anomalies, but this 
could be attributed to their pathogenesis. Weidner et al. 
reported of cryptorchidism and hypospadias in animal 

models being related to prenatal estrogen exposure and 
some chemical used in farming [19].

Regarding factors associated with apparent clinical 
urethral anomalies from this study, none of the factors 
were significantly increased or reduced the risk for devel-
oping such anomalies. There have been controversial 
findings from other studies with regard to these factors. 
Some studies show association with certain factors such 
as genetic, environmental, and maternal factors, while in 
other studies no factors associated with such anomalies 
have been detected [20–22]. Despite no association with 
maternal hypertension nearly a quarter of patients’ moth-
ers (24.5%) had history of hypertension either during 
pregnancy or prior to conception. It is well-known fact 
that hypertension is risk factor for congenital anomalies, 
and similar study by Chukwubuike and his colleagues 
reported that nearly one-fifth (19.4%) of the mothers 
whose children had congenital anomalies; gave a history 
of hypertension or gestational diabetes [23]. Similarly, 
Parimi et al. explained that up to 14% of congenital uri-
nary anomalies could be eliminated if gestational diabetes 
is prevented [24]. In contrast, none of the mother in the 
current study was diabetic. Nevertheless, the two factors 
are still major high-risk predictors of congenital anoma-
lies at large hence its of paramount importance that they 
are managed appropriately during maternal care if arises 
with proper screening of the neonates at birth.

One of the commonest reported factors associated 
with such clinically apparent anomalies, especially hypo-
spadias, is genetic and environmental interactions. In 
the index study these were assessed based on history of 
smoking, pesticide exposure, and radiation exposure 
among patients’ mothers for environment interaction 
and familial history of urethra anomalies as a measure of 
genetic interaction. Only four patients (4.3%) had family 
history of urethra anomalies, and there was no significant 
relation to clinically apparent urethra anomalies. Moreo-
ver, 6.4% of those with anomalies had history of pesticide 
exposure, 1.1% had history of smoking, and none had his-
tory radiation exposure.

All the factors were not significantly related to devel-
opment of clinically apparent congenital urethra anom-
alies. In other different studies, different findings have 
been documented pertaining to genetic and environ-
mental exposures [21, 25, 26]. Thorup and his colleagues 
reported evidence of numerous lines suggestive of 
genetic component in development of apparent clinical 
urethral anomalies like hypospadias [25]. Similarly, famil-
ial aggregation has been accountable for approximately 
10% of hypospadias cases which is the commonest appar-
ent urethral anomaly [21]. Bouty et  al. describe hypo-
spadias and its related anomaly as a complex disorder 
with elements of both genetic and environment playing 
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an important role [27]. Contrary to above findings, the 
index study does not, however, pinpoint any relationship 
between genetic and environmental exposures with the 
apparent urethral anomalies. It should be noted, in this 
study, none of the patients with anomaly was syndromic 
where genetic component has been reported to play great 
role. This might need further research to establish a bet-
ter understanding on the genetic role in these anomalies 
possibly at molecular level.

Pertaining to environmental factors associated with 
such anomalies, pesticide exposure is one of the factors 
that has shown significant relationship reported in fewer 
studies. Kalfa et  al. reported on raised suspiciousness 
of herbicides, fungicides, insecticides and by industrial 
products being related to hypospadias; however, none 
has been clearly identified as a risk factor [21]. Moreover, 
Weidner and his colleagues reported on chemical used in 
farming and gardening being related to development of 
urethral anomalies in animal models [19]. It has not been 
established for the case of human being. Interestingly, 
findings from this study demonstrated 6.4% of those with 
anomalies their mother’s reported history of pesticide 
exposure. It is very complex to establish a clear relation-
ship between the assessed environmental factors and 
apparent clinical urethral anomalies as this might need a 
complex follow-up study to assess whether it were to be 
assessed possibly from conception period.

Low birth weight and prematurity have been associ-
ated with severe morbidity and congenital anomalies 
including genito-urinary system [28]. In one study Bhat 
et  al. reported that low birth weight and preterm birth 
were significantly associated with genitourinary anoma-
lies [29]. Similar findings were reported in other different 
studies [1, 28]. Contrary to our findings where major-
ity (67.0%) of the patients had normal birth weight dur-
ing their delivery, and 86.2% of them were born at term, 
these factors were not statistically significant risk factor, 
hence warranting further studies in our setting to provide 
evidence.

Majority (96.9%) mothers of patients with clinically 
apparent urethral anomalies claimed to have taken folic 
acid during pregnancy. However, there was no signifi-
cant relationship detected. Nevertheless, the finding is 
alarming and further actions may be needed. Despite the 
fact that no association was demonstrated yet consistent 
results were reported by North et  al. where vegetarian 
diet and iron supplementation in pregnant woman have 
been associated with higher risk of hypospadias which 
is one of the clinically apparent urethral anomalies [30]. 
Similarly, it was documented in one review that iron 
supplementation was suggested as one of the risk fac-
tors for the same urethral anomaly [31]. There is no clear 
understating to why folic or iron supplementation could 

increase the risk factor urethral anomalies; perhaps, this 
could be related to increased exposure to phytoestrogens, 
which interferes with normal endogenous estrogen dur-
ing fetal development. Moreover, folic acid supplementa-
tion for a quite long time has been used among pregnant 
mother for growth and development of a fetus as well 
neural tube protection [32]. It is not yet established if 
disadvantages outweigh the benefits; however, these find-
ings call for further research in this area specifically.

5  Conclusions
Nearly a quarter (24.4%) of admissions to pediatric sur-
gery unit at Muhimbili National Hospital have clinically 
apparent urethral anomalies. Hypospadias is the com-
monest apparent clinical urethral anomalies identified 
with sub-coronal and mid-shaft subtype being the most 
prevalent. Other associated anomalies included unde-
scended testis and micro-penis.

There was no identified associated factor that was 
significantly associated with development of clinically 
apparent urethral anomalies; however, maternal hyper-
tension and use of folic acid supplementation during 
pregnancy showed higher proportion of patients with 
anomalies as well as detailed role of both genetic and 
environment interactions on such urethral anomalies.
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