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. ) pediatric patients diagnosed as inguinal hernia and operated at pediatric
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Hospital records were reviewed, and patients' data were collected in
terms of age, sex, site of hernia, presence of incarceration and
congenital abnormality association.
Results: 103 patients included in the study, 77 (74.8%) patients were
males and 26 (25.2%) were females, with a female to male ratio 1:2.96.
Age of patients ranged from 1 month to 14 years, with mean age of 2.9
years. Right side was affected in 51 patients (49.5%), while left side
was 37 patients (35.9%), bilateral inguinal hernia was found in 15
patients (14.6%). Elective cases were 99 patients (96.1%), while urgent
cases were 4 patients (3.9%) with diagnosis of incarcerated or
strangulated hernia. 98 (95.1%) cases did not have any association,
while associated conditions were undescended testis, hydrocele and
umbilical hernia.
Conclusion: Inguinal hernia is a common condition among pediatric
age group, three times more common in males than females, more
common in right side, 4% of cases present as urgent cases with
incarceration indicating urgent intervention.

1) Introduction

The surgical correction of inguinal hernias ranks as one of the most frequently conducted
procedures, frequently prompting referrals to pediatric surgery clinics. In the pediatric population,
the prevalence of inguinal hernias ranges from 1% to 5%, with premature infants experiencing an
even higher incidence, reaching up to 10-30%.(1)

In 1804, Astley Cooper provided a definition for hernia as "a protrusion of any viscus from its
proper cavity," where the protruded components are typically enclosed in a sac-like structure
formed by the membrane lining the natural cavity. The term "hernia™ originates from the Latin word
for "rupture.” In describing abdominal hernias, Hippocrates utilized the Greek term "Hernios,"
which signifies a bud or bulge.(2)
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Inguinal hernias were documented prior to 1550 BC, but the advent of modern surgery occurred in
the late nineteenth century, marked by a more precise comprehension of anatomy. In children, 99%
of indirect inguinal hernias stem from a persistent processus vaginalis. Nonetheless, direct inguinal
and femoral hernias are infrequent, accounting for approximately 0.5-1% of cases. (1)

Hernias may be congenital or acquired, complete or partial, external or internal, reducible or
irreducible, direct or indirect. Past research suggests a higher prevalence of external hernias
compared to internal hernias. Among hernias, abdominal hernias are the most prevalent. Within
abdominal hernias, inguinal hernias are more common, with the indirect variety being more
frequent among them. (2)

Hernias can manifest in various ways, spanning from urgent situations like strangulated hernias to
less urgent, reducible hernias. It is crucial to identify the indications of a hernia containing
compromised contents to avert severe complications, including intestinal perforation, testicular
atrophy, and ovarian damage. Occasionally, conditions like hydrocele and undescended testis are
mistakenly associated with an inguinal hernia. Recognizing these distinctions is essential for
accurate diagnosis and appropriate management.(3)

A significant complication of inguinal hernia (IH) is the occurrence of incarcerated hernia. In
children with IH, the likelihood of incarceration varies between 3% and 16%, reaching its highest
estimated incidence of 30% in premature infants.(4)

In this study, we reviewed all children with inguinal hernia who was operated in Misrata Medical
Center during the year 2022 to document clinical features of inguinal hernia (IH) and evaluate its
pattern and associating conditions in the pediatric population.

I1) Materials and Methods

A descriptive retrospective study included all pediatric patients diagnosed as inguinal hernia and
operated at pediatric surgery department in Misurata Medical Center during the period from January
1% 2022 to December 315 2022. Hospital records were reviewed and patients' data were collected in
terms of age, sex, site of hernia, presence of incarceration and congenital abnormality association.
All cases underwent herniotomy and discharged at the same day. Diagnosis of hernia was based on
clinical examination and ultrasonography.

I11)  Results:

Total patients included in the study were 103 patients, 77 (74.8%) patients were males and 26
(25.2%) were females, with a female to male ratio 1:2.96. (figure 1)

;

= male female

Figure 1. gender distribution of patients
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Age of patients ranged from 1 month to 14 years, with mean age of 2.9 years. Patients distribution according to age
groups is detailed in Table 1 and presented in figure 2.

Table 1. Patients distribution according to age groups

Frequency Percent %
Less than 1 year 42 40.8
1-5 years 41 39.8
6-10 years 16 15.5
More than 10 years 4 3.9
Total 103 100.0

age2

Percent

Less than 1 year 1-5 years 6-10 years more than 10 years

age2

Figure 2. Patients distribution according to age groups

Number of patients with right side inguinal hernia was 51 patients (49.5%), while number of patients with left side
inguinal hernia was 37 patients (35.9%), bilateral inguinal hernia was found in 15 patients (14.6%). Figure 3.

site

Percent

Right side Left side Bilateral
site

Figure 3. patient distribution according to side of inguinal hernia.

The number of cases which were operated as elective cases was 99 patients (96.1%), while there were 4 patients (3.9%)
operated urgently as they were diagnosed as incarcerated or strangulated hernia. Figure 4.

Out of the four patients with incarcerated hernia, 3 (75%) were males and one patient (25%) was female. The age
distribution of patients with incarcerated hernia is shown in table 2.
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= elective = urgent

Figure 4. Classification of cases according to urgency

Table 2. Age distribution of patients with incarcerated hernia operated urgently

No. cases with percentage

incarcerated
Age group hernia
Less than 1 year 1 25%
1-5 years 2 50%
6-10 years 1 25%
more than 10 years 0 0%
Total 4 100%

Number of cases who did not have any association was 98 (95.1%), while associated conditions are
shown in table 2.

Table 2. Conditions associated with inguinal hernia.

Frequency Percent %

no association 98 95.1
undescended testis 2 1.9
hydrocele 1 1.0
umbilical hernia 2 1.9
Total 103 100.0

V) Discussion:

Inguinal hernia repair is one of the most commonly performed operations and it is among the most
frequent reasons for referral to pediatric surgery clinics. The incidence of inguinal hernia is 1-5% in
the pediatric population and is even higher in premature babies, as high as 10-30%. (1) Early
diagnosis and early intervention of inguinal hernias among infants decrease the risk of complication
and urgent intervention. Delay in intervention associated with more morbidity and mortality.
Infantile inguinal hernia affected more males than females in ratio of 3: 1, which is a higher in
females proportion than reported in other studies and other countries where average ratio is 4-8 : 1.

(5)

In infants accounted for about 40.8% (n=42). In 95% of cases without hydrocele or undescended
testis, and in 2% associated with inguinal testis.
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In a systemic review conducted in 2019, Christoffer et al. reported that the percentage of
incarceration of pediatric inguinal hernia is 7% for all children and 11% for preterm children (6),
while in our study the percentage of patients with incarceration who required emergency surgery
was 4% of cases which less than other studies in literature. This is may be explained by that we
routinely try first to do reduction under sedation to release the obstruction then we plan for elective
surgery. In our study, Incarceration of inguinal hernia is more common in males than females of the
four patients with incarcerated hernia, 3 patients (75%) were males and one patient (25%) was
female, which is consistent with most of the studies in literature (7). About one fourth of patients
with incarcerated hernia were younger than one year of age, and with increase of age and activity,
the risk and the percentage of incarceration increase.

The age range at presentation varied from 1 month to 14 years, with a mean age of 2,9 years, which
is lower than the mean ages reported in other studies (8,9). This is can be explained by the early
presentation of patients to tertiary health centers in our healthcare system, in contrast to other
countries where presentation to surgery specialists may be delayed due to long waiting lists and
complicated referral system.

In our study is like in most other studies, we found that right side inguinal hernia was slightly more
common than left side inguinal hernia 51 patients (49.5%), while number of patients with left side
inguinal hernia was 37 patients (35.9%), right to left ratio of 1: 0,7 and bilateral inguinal hernia in
14,6%, these findings were consistent with the literature. (10)

Our study revealed that associated anomalies, such as umbilical hernia, undescended testis, and
congenital hydrocele, occur at low rates (typically under 5% of patients). These anomalies are
generally not relevant to the surgical management or associated complications. For instance,
umbilical hernias are often asymptomatic and resolve spontaneously in many children, whereas
hydroceles frequently do not require intervention unless persistent. When an undescended testis or
hydrocele is present on the same side as an inguinal hernia, both conditions are typically addressed
in a single surgical session. This does not alter the standard approach to performing the inguinal
herniotomy. Inguinal hernias, however, necessitate timely surgical repair due to a higher risk of
complications, particularly incarceration, compared to associated conditions. Understanding the
prevalence and implications of these anomalies helps optimize surgical prioritization and parental
counseling in clinical practice (11,12).

V) Conclusion:

Inguinal hernia is a common condition among pediatric age group, three times more common in
males than females, more common in right side, 4% of cases present as urgent cases with
incarceration indicating urgent intervention.Inguinal hernia associated in 5% with hydrocele and
with undescended testis specially in preterm patients.
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