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ABSTRACT
Context: Inguino-genital surgical disorders are common problems seen in daily surgical practice. The
aim of this study is to determine the main surgical inguino-genital disorders among kindergartens and
primary school boys less than 10 years of age in Mosul city.
Methods: A random sample of kindergartens and primary school boys from both sides of Mosul city
underwent a cross-sectional study between 1st of Oct. 2004 and 31st of Jan 2005. All boys were
examined by specialized surgeons for the presence of surgical disorders in their inguino-genital
region. The pathological findings were recorded and diagnosed disorders were further assessed by
suitable investigative tools. The parents were informed about their children's disorders and
accordingly, a suitable management for each single disorder was discussed with them.
Results: During the study period, 950 children were examined and (125) children were having
various inguino-genital disorders. The prevalence of these conditions was (13.2%). The present study
showed (7.7%) of the screened children were uncircumcised, (3.2%) were having undescended
testes and (1.2%) has inguinal hernia. The surgical conditions were (54.4%) among the age of 6-7
years, (20.0%) among the age of (5-6) years and (1.6%) among the age of (9-10) years. The study
revealed that 60% of the undescended testes were on the right side, and (36.7%) on the left side.
Moreover (63.67%) of the hernias were right sided and (27.3%) were left sided.
Conclusion and recommendations: Studying male children in schools for any surgical
abnormalities, at the inguino-genital areas provides the opportunity for detection of the early
conditions, further management of the main surgical cases that need correction and the prevention of
any risk of complications.
Keywords: Inguinal, screening, undescended, hernias, uncircumcised.

اﻟﺨﻼﺻﺔ
ﺗﻬﺪف اﻟﺪراﺳﺔ اﻟﺤﺎﻟﻴﺔ إﻟﻰ دراﺳﺔ اﻧﺘﺸﺎر اﻟﺤﺎﻻت اﻟﺠﺮاﺣﻴﺔ اﻟﺮﺋﻴﺴﺔ ﻓﻲ اﻟﻤﻨﻄﻘﺔ اﻟﻤﻐﺒﻨﻴﺔ واﻷﻋﻀﺎء اﻟﺘﻨﺎﺳﻠﻴﺔ ﺑﻴﻦ اﻷﻃﻔﺎل
. ﺳﻨﻮات ﻓﻲ رﻳﺎض اﻷﻃﻔﺎل واﻟﻤﺪارس اﻻﺑﺘﺪاﺋﻴﺔ ﻓﻲ ﻣﺪﻳﻨﺔ اﻟﻤﻮﺻﻞ١٠ اﻟﺬآﻮر اﻟﺬﻳﻦ ﺗﺒﻠﻎ أﻋﻤﺎرهﻢ أﻗﻞ ﻣﻦ
 ﻟﻘﺪ ﺗﻢ اﺧﺘﻴﺎر ﻃﺮﻳﻘﺔ.٢٠٠٥  إﻟﻰ اﻷول ﻣﻦ آﺎﻧﻮن اﻟﺜﺎﻧﻲ٢٠٠٤ أﺟﺮﻳﺖ اﻟﺪراﺳﺔ ﻓﻲ اﻟﻔﺘﺮة ﻣﺎﺑﻴﻦ اﻷول ﻣﻦ ﺗﺸﺮﻳﻦ أول
 وأﺧﺬت ﻋﻴﻨﺔ ﻋﺸﻮاﺋﻴﺔ ﻣﻦ رﻳﺎض اﻷﻃﻔﺎل وﻃﻼب اﻟﻤﺪارس اﻻﺑﺘﺪاﺋﻴﺔ ﻣﻦ،اﻟﺪراﺳﺔ اﻟﻤﻘﻄﻌﻴﺔ ﻓﻲ هﺬا اﻟﺒﺤﺚ اﻻﺳﺘﻜﺸﺎﻓﻲ
 وﺗﻢ ﻓﺤﺺ ﺟﻤﻴﻊ اﻷﻃﻔﺎل ﻓﻲ ﻋﻴﻨﺔ اﻟﺪراﺳﺔ ﻣﻦ ﻗﺒﻞ ﺟﺮاﺣﻴﻦ أﺧﺼﺎﺋﻴﻴﻦ.ﺟﺎﻧﺒﻲ ﻣﺪﻳﻨﺔ اﻟﻤﻮﺻﻞ ﻋﻠﻰ ﺿﻔﺘﻲ ﻧﻬﺮ دﺟﻠﺔ
 اﻷﻃﻔﺎل اﻟﺬﻳﻦ.وﺳﺠﻠﺖ اﻟﻨﺘﺎﺋﺞ ﺣﺴﺐ ﻣﺎ ﺗﻢ اآﺘﺸﺎﻓﻬﺎ ﺑﻌﺪ اﺳﺘﺨﺪام اﻟﻔﺤﻮﺻﺎت اﻟﺴﺮﻳﺮﻳﺔ اﻟﺪﻗﻴﻘﺔ اﻟﻌﺎﻣﺔ واﻟﻤﻮﺿﻌﻴﺔ ﻟﻜﻞ ﻃﻔﻞ
 وﺗﻢ إﺧﺒﺎر ذوﻳﻬﻢ وﻣﻨﺎﻗﺸﺔ اﻟﺤﺎﻟﺔ ﻣﻌﻬﻢ،ﺗﻢ اآﺘﺸﺎف اﻟﺤﺎﻻت ﻟﺪﻳﻬﻢ اﺟﺮي ﻟﻬﻢ ﻓﺤﻮص ﺗﺸﺨﻴﺼﻴﺔ ﻣﻨﺎﺳﺒﺔ ﻟﻠﺘﺄآﺪ ﻣﻦ اﻟﺘﺸﺨﻴﺺ
 ﻃﻔﻼ ﻣﻨﻬﻢ١٢٥  وﻇﻬﺮ أن، ﻃﻔﻼ٩٥٠  ﺧﻼل ﻓﺘﺮة اﻟﺪراﺳﺔ ﺗﻢ ﻓﺤﺺ.ﻟﻐﺮض إﺟﺮاء اﻟﺘﺪاﺑﻴﺮ اﻟﻤﻨﺎﺳﺒﺔ ﻟﻸﻃﻔﺎل اﻟﻤﺼﺎﺑﻴﻦ
 ﻣﻦ اﻷﻃﻔﺎل ﻓﻲ%٧,٧  وأﻇﻬﺮت اﻟﺪراﺳﺔ أن.(%١٣,٢) آﺎﻧﻮا ﻣﺼﺎﺑﻴﻦ ﺑﺤﺎﻻت ﺟﺮاﺣﻴﺔ ﻣﺨﺘﻠﻔﺔ وﻣﻌﺪل اﻻﻧﺘﺸﺎر اﻟﻜﻠﻲ
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 وآﺎﻧﺖ ﻧﺴﺐ اﻟﺤﺎﻻت ﺿﻤﻦ. ﻟﺪﻳﻬﻢ ﻓﺘﻖ ﻣﻐﺒﻨﻲ%١,٢  ﻟﺪﻳﻬﻢ ﺧﺼﻴﺔ هﺎﺟﺮة و%٣,٢ ﻋﻴﻨﺔ اﻟﺪراﺳﺔ آﺎﻧﻮا ﻏﻴﺮ ﻣﺨﺘﻮﻧﻴﻦ و
،( ﻓﺘﻖ ﻣﻐﺒﻨﻲ%٨,٨) ،( ﺧﺼﻴﺔ هﺎﺟﺮة%٢٤,٠) ،( ﻏﻴﺮ ﻣﺨﺘﻮن%٥٨,٤) :اﻟﻌﺪد اﻟﻜﻠﻲ ﻟﻠﺤﺎﻻت اﻟﺠﺮاﺣﻴﺔ آﺎﻵﺗﻲ
.( ﻣﺒﺎل ﺗﺤﺘﺎﻧﻲ%١,٦)( ﻗﻴﻠﺔ ﻣﺎﺋﻴﺔ و%٢,٤) ،( ﺧﺼﻴﺔ راﺟﻌﺔ%٤,٨)
%١,٦  ﺳﻨﻮات و٦-٥  ﺑﻴﻦ ﻣﻦ هﻢ%٢٠  ﺳﻨﻮات و٧-٦  ﻣﻦ اﻟﺤﺎﻻت هﻲ ﺑﻴﻦ اﻷﻃﻔﺎل%٥٤,٤ وﻇﻬﺮ ﻣﻦ اﻟﺪراﺳﺔ أن
%٣٦,٧  ﻣﻦ اﻟﺨﺼﻴﺔ ﻏﻴﺮ اﻟﻨﺎزﻟﺔ آﺎﻧﺖ ﻓﻲ اﻟﺠﻬﺔ اﻟﻴﻤﻨﻰ و%٦٠  وﻣﻦ ﻧﺘﺎﺋﺞ اﻟﺪراﺳﺔ ﻇﻬﺮ أن. ﺳﻨﻮات١٠-٩ ﺑﻴﻦ اﻷﻃﻔﺎل
. ﻣﻨﻬﺎ آﺎﻧﺖ ﻓﻲ اﻟﺠﻬﺔ اﻟﻴﺴﺮى%٢٧  ﻣﻦ ﺣﺎﻻت اﻟﻔﺘﻖ آﺎﻧﺖ ﻓﻲ اﻟﺠﻬﺔ اﻟﻴﻤﻨﻰ و%٦٣  وآﺬﻟﻚ آﺎن.آﺎﻧﺖ ﻓﻲ اﻟﺠﻬﺔ اﻟﻴﺴﺮى
 إن ﻓﺤﺺ أﻃﻔﺎل اﻟﻤﺪارس ورﻳﺎض اﻷﻃﻔﺎل ﻳﻮﻓﺮ ﻓﺮﺻﺔ ﻟﺘﺸﺨﻴﺺ اﻟﺤﺎﻻت وﻣﻦ ﺛﻢ اﻹﺻﻼح:اﻻﺳﺘﻨﺘﺎج واﻟﺘﻮﺻﻴﺎت
.اﻟﻤﺒﻜﺮ ﻟﺒﻌﺾ ﺗﻠﻚ اﻟﺤﺎﻻت وﻣﻨﻊ اﻟﻤﻀﺎﻋﻔﺎت اﻟﻤﺤﺘﻤﻠﺔ وﻳﻮﻓﺮ اﻟﻌﻼج ﻟﻠﺤﺎﻻت اﻟﺘﻲ ﺗﺤﺘﺎج ﺗﺪاﺧﻼ ﺟﺮاﺣﻴﺎ ﻣﻨﺎﺳﺒﺎ

I

nguino-genital surgical disorders are
problems commonly encountered in daily
surgical practice(1,2). Examples include inguinal
hernias, hydroceles, undescended testes..etc.
Hernias occur in (1- 4%) of all infants; the
incidence may reach (30%) in premature
infants (depending on the child’s gestational
age at birth). One third of all children with
hernias presents before six months of age,
and (13.44%) of the male school children aged
(6-12) years had inguinal hernias(3). Most
hernias occur in males, with a male to female
ratio of (6:1). Female and premature infants of
both sexes face a higher risk of incarceration
than others, leading to tissue death (4). Direct
inguinal hernia and femoral hernia in children
are extremely rare and represent a small
percentage in most studies. About (3- 5%) of
healthy, full-term babies may be born with an
inguinal hernia and one third of hernias of
infancy and childhood appear within the first
six months of life. In just over (10%) of cases,
other members of the family might have also a
hernia at birth or in infancy (5). Infants or
children with inguinal hernias need to have
surgery as soon as possible due to the
increased risk of tissue trapping and damaging
of their blood supply. In (9-20%) of affected
infants, the intestinal or abdominal tissues may
become trapped within the hernial sac and
may lead to incarceration or obstruction as
their deep inguinal ring is narrow. Most of the
time these events occur before the infant is
one year old. (3) Surgery is the only way of
treatment and correction for inguinal hernias.
Inguinal hernial repair is one of the most
common abdominal hernial surgeries. (4) The
percentage of circumcised male infants varies
by geographic location, religious affiliation, and
© 2009 Mosul College of Medicine

socioeconomic
to
some
extent,
by
classification. Circumcision is uncommon in
Asia, South America, and Central America,
South Africa and in most of Europe (6). A
hydrocele is a collection of fluid in the tunica
vaginalis. The typical hydrocele observed at or
shortly after birth as a unilateral or bilateral
swelling of the scrotum, which may vary in
size(6- 9).
The incidence of undescended testes in
neonates until one year of age in England and
Wales is (0.8%) (5). Early diagnosis and
management of the undescended testicles are
needed to improve clinically early detection of
testicular malignancy as well as correction the
association of (90%) of patent processus
vaginalis, (25%) of hernia and probably
preservation
of
fertility.
Operation
is
recommended at or below one year of age as
delays in treatment will permanently affect the
intra testicular tissue, lower the rate of surgical
success and probably impair spermatogenesis
in future (6-9). Cryptorchidism is associated with
testicular cancer. The stated risk is about (3.67.4) times higher than in the general
population(8,9). It has been well documented
that men with a history of undescended testicle
have a higher than expected incidence of
testicular germ cell cancers. While the
likelihood of developing testicular cancer
probably overestimated in the past, the
incidence among men with an undescended
testicle is approximately 1:1000 – 1: 2500
(10,11)
. Although significantly higher than the
risk among the general population (1:100,000),
this level of risk does not warrant radical
therapy, such as removal of all intra-abdominal
testes (12, 13, 14).
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Hypospadius is a congenital abnormality by
which the external urinary meatus is located
anywhere along the ventral aspect of the
phallus with or without chordee (bowing of the
phallus ventrally); its incidence is about (1: 700
newborn males) (1,4,10). Screening of these
condition especially inguinal hernias and
undescended testes is needed for early
management.
The aim of the present study is to measure
the prevalence of inguinal surgical conditions
among male kindergarten and primary school
children aged less than 10 years in Mosul city.

Materials and methods
Official permission was obtained form Nineveh
Directorate of Education for conducting of this
study, where a list of all schools in both sides
of Mosul city was provided from such
directorate
(n=1230
schools
and
kindergartens). A sample of 13 primary
schools and kindergartens, which forms 1.1%
of the total was chosen from the list using
systematic sampling randomization. The
administrations of the chosen schools were
visited and the aim of the study and methods
were discussed with them. The agreement of
the parents for examination of their children
was taken through the kindergartens and the
primary school administrations. A special
private, warm room was prepared for
performing examination of pupils. All children
of the chosen classes were assessed.
The adopted study population includes male
children of kindergartens and primary schools
who were present during the study up to the
age of 10 years during the period from 1st
October 2004 to 31st January 2005.
Examination was carried by specialized
surgeons. The groin and genitalia were
examined for any evidence of inguinal hernia,
undescended
testis,
hydrocele
and
hypospadius. Those who have any inguinogenital abnormality, their disorders were
recorded according to their age and site.
The scrotal examination was performed by a
bimanual technique. One hand at the anterior
superior iliac spine that gently sweeps along
the inguinal canal, the undescended or ectopic
inguinal testicle felt to "pop" under the
examiner's fingers. The ectopic testicle
© 2009 Mosul College of Medicine
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immediately spring out of the scrotum when it
released. The retractile testicle on the other
hand (that reaches the bottom of the scrotum)
will remain momentarily in the scrotum until
further stimulation causes a cremasteric reflex.
For the examination of hernias, the child
examined in erect and supine position.
Inspection of groin in standing position reveals
whether the lumps extending down to the
scrotum, by palpation, getting above the mass
as well as transillumination are important signs
to differentiate between hydrocele and inguinal
hernia, cough impulse is positive in hernia.
A thorough and precise general and local
clinical examination were done for those with
conditions. Furthermore, they were sent for
further investigations to confirm the diagnosis
made by the surgeon as ultrasonic
examination. The parents were informed about
the children's disorders and suitable ways for
management were discussed with them.

Results
Table (1) depicts the point prevalence of
surgical inguinal conditions among study
sample. Out of 950 children examined 125
showed the conditions making an overall point
prevalence of (13.2%). Uncircumcised children
form (7.7%), those with undescended testes
(3.2%), inguinal hernia (1.2%) and the rest
formed a minority of (1.1%).
Table (2) reveals the inguino-genital
disorders distributed according to age, where
the disorders were present in (54.4%) among
the age of (6-7years), (20.0%) were at age (56 years) and (1.6%) at age (9-10 years).
It is also seen that 60.3% of uncircumcised
boys, 46.6% of undescended testes and
(54.5%) of inguinal hernias were at age (6-7
years). One fourth of the boys with
undescended testes and one third of those
with inguinal hernias were in the age of (<5
years). This table also shows that the point
prevalence among the children under five
years of age examined is 23.1 %, while lower
figures were reported among the older age
groups.
Table (3) shows distribution of study sample
according to site of the condition: right, left or
bilateral; (excluding uncircumcision and
hypospadius n=75).
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It is shown that (60.0%) of the undescended
testes were on the right side, and (36.7%) on
the left. Moreover (63.6%) of the hernias were
right sided and (27.3%) were on the left. The

table also shows that (83.3%) of the retractile
testes were on the right side and (16.7%) were
on left.

Table (1): Point prevalence of surgical inguinal conditions among study sample (n=950).
Point prevalence (%)
The condition

1.
2.
3.
4.
5.
6.

percentage among
children having
inguinal disorders
n=125

Percentage among
studied children
n=950

58.4

7.7 %

24.0

3.2 %

8.8

1.2 %

4.8

0.6 %

2.4

0.3 %

1.6

0.2 %

100.0

13.2 %

Uncircumcised
n=73
Undescended testes
n=30
Inguinal hernia
n= 11
Retractile testes
n=6
Hydrocele
n= 3
Hypospadius
n=2
Total

Table (2): Distribution of the inguino- genital disorders according to age.
Age in ( years )
The disorder

Total
<5

5-6

6-7

7-8

8-9

9-10

1-Uncircumcised

6
8.2

15
20.5

44
60.3

5
6.8

3
4.1

0

73
58.4

2-Undescended testes

7
23.3

7
23.3

14
46.6

0

0

2
6.7

30
24.0

3-Inguinal hernia

4
36.5

0

6
54.5

1
9.1

0

0

11
8.8

0

3
50.0

0

2
33.3

1
16.7

0

6
4.8

1
33.3

0

2
66.6

0

0

0

3
2.4

0

0

2
100

0

0

0

2
1.2

Total cases

18
14.4

25
20.0

68
54.4

8
6.4

4
3.2

2
1.6

125
100

Total examined
Point prevalence %

78
23.1

195
12.8

473
14.4

64
12.5

39
10.3

101
2.0

950
100

4-Retractile testes

5-Hydrocele

6-Hypospadius

© 2009 Mosul College of Medicine
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Table (3): Distribution of site of the inguino- genital disorders among studied sample according to site.
The site
The disorder

Right

Left

Bilateral

No.

%

No.

%

No.

%

Total

1.

Undescended testes

18

60.0

11

36.7

1

3.3

30

2.

Inguinal hernia

7

63.6

3

27.3

1

9.1

11

3.

Retractile testes

5

83.3

1

16.7

0

0.0

6

4.

Hydrocele

0

0.0

2

66.7

1

33.3

3

Total

30

24.0

17

13.6

3

2.4

50*

* The rest of total 100% is due to non-circumcised and hypospadius.

Discussion
Examining the inguinal region is valuable in
detecting common surgical inguino-genital
disorders. Some of them may lead to
complications if left untreated as in inguinal
hernias; others may lead to psychological
trauma if uncorrected as in hypospadius.
Others carry the risk of malignant changes
such as undescended testicle (8). In Jordan in
2000, a study of (1748) boys, between the
ages of (6-12) years, performed to investigate
their genital abnormalities, it demonstrated the
presence of such abnormalities in (18.31%) of
examined children. Of these (235) patients
had inguinal hernias, (37) undescended
testes, (22) retractile testes, (13) hypospadius,
eight left varicocele and four hydrocele. (4)
The prevalence of indirect inguinal hernia in
general population of children is approximately
(1- 5%) (9), in the present study the discovered
inguino-genital abnormality was (58.4%) of all
the surgical conditions, whereas the
prevalence of inguinal hernia is (1.2%) among
kindergarten and primary school children less
than 10 years of age. Uncircumcised children
were (7.7%) of the examined children. In the
present study the prevalence of undescended
testes was (3.2%) and (24.0%) of total inguinogenital disorders. Two thirds of them were on
the right side, this fact was also seen in other
similar studies. (11-13)
The trend to perform orchidopexy at younger
ages may reduce the risks associated with
undescended testes as torsion or trauma.
Such operation will make the testis easily
accessible for early detection of any malignant

© 2009 Mosul College of Medicine

degeneration later on, and it may help the
chance of being fertile. (14, 16).
Bartone & Schmidt (1985) study revealed half
of undescended testes were between 6-7
years of age (17). Even when bilateral
undescended testes are treated early the
patient generally has a poor chance of being
fertile (18). Operation for undescended testes is
not recommended beyond one year of age
due to the irreversible changes within the
testicular tissues and probably impair
spermatogenesis later on (18).
Retractile testes are not considered a
pathological condition and it was found to be
0.6% in the present study. The retractile
testicle is the most important differential
diagnosis of undescended testes to distinguish
on physical examination as far as no hormone
or surgical therapy is required (17). In the
present study, hydrocele was seen in 0.3% of
children and mainly at age less than 5 year
and between the ages of 6-7years, left side is
more than right. In a study done by Skoog SJ,
Conlin MJ., they found that the incidence of
isolated hydrocele in children older than one
year of age is probably less than 1% (2). The
present study concludes that there is no
obvious variation among the study sample, in
comparison with other studies and the
scientific facts in the text, relation to the
prevalence, site, age and types of the surgical
abnormalities in the inguino- genital areas.
Nevertheless, the implementations of further
cross sectional studies among the school
children are important. In order to promote the
school health education more efforts and
programs should be directed to conduct early
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screening of such surgical disorders among
children of different ages to avoid the delay in
their clinical diagnosis, surgical management
and possibly help reduce the risks of their
complications.
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