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Abstract
Background: Children are vulnerable to a vast number of diseases including gastrointestinal
disorders, which may be associated with life threatening complications that sometimes result in
mortality especially if left untreated.
Objective: To establish the age and sex distribution of children in the study population as well as
the histopathological characteristics of gastrointestinal diseases that occurred in those children who
were aged 14years and below in Sagamu, Southwestern Nigeria.
Materials and Methods: Demographic data such as age, sex, and clinical summary of children in
the study population were extracted from the medical records of Olabisi Onabanjo University
Teaching Hospital, Sagamu, Ogun State from January 2003 to December 2009. Based on this
information, a review of paraffin embedded blocks and slides as well as histopathological reports of
gastrointestinal diseases that occurred in those children aged 14years and below was undertaken at
the Morbid Anatomy Department of the hospital.
Results: Seventy-four cases of gastrointestinal diseases were seen in children aged 14 years and
below. The majority (39.2%) of gastrointestinal diseases were accounted for by appendiceal lesions.
Hirschsprung’s disease, intussusceptions, enterocolitis and jejunal atresia accounted for 29.7%,
10.8%, 6.8% and 4.1% of cases respectively. Adenocarcinoma of the intestine was the predominant
gastrointestinal tumor, occurring in 5 out of 7 children. Two cases of non-Hodgkin’s lymphoma
were also seen. The ages of the children ranged from 2 to 14 years, with a mean age of 8.6years and
a peak age incidence of gastrointestinal disease in the 10-14year age group. Male children were
more commonly affected with the exception of appendiceal lesions, which occurred more in
females (M:F ratio= 1.6:1.0). Acute suppurative appendicitis was the most prevalent lesion of the
appendix, occurring in 13 out of 29 appendiceal lesions. Moderately differentiated to poorly
differentiated histological types were seen in the tumors, which were three adenocarcinomas and
two mucinous carcinomas. Burkitt’s and Mucosal-associated types of non-Hodgkin’s lymphomas
were the two histological types of lymphoma seen primarily in the stomach and small intestine
respectively.
Conclusion: Appendiceal lesion was the predominant pediatric gastrointestinal disease found in the
study population with preponderance for female children. Adenocarcinoma was the most common
gastrointestinal tumor found, while, Hirschsprung’s disease, intussusception, enterocolitis, jejunal
atresia and non-Hodgkin’s lymphoma contributed to only a minority of the gastrointestinal diseases
found in the study population.

© 2013 GESDAV

INTRODUCTION

pediatric  gastrointestinal diseases in developing
countries like Nigeria due to the paucity of vital health

Children are vulnerable to a vast number of diseases,
including congenital anomalies, diarrheal diseases,
acute respiratory infections, acute malaria, hepatitis B
infection, poliomyelitis, measles, and neonatal tetanus
[1]. Gastrointestinal diseases do occur in children,
sometimes resulting in life threatening morbidities that
may lead to mortality [1].

There is limited information on the epidemiology of
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statistics [2, 3].

The age and sex distribution of gastrointestinal diseases
in children are influenced by many factors including
geographical location, types of lesion and etiological
factors [4-25]. There are a number of gastrointestinal
diseases, some of which include: Appendiceal lesions,
Hirschsprung’s disease, intussusception, enterocolitis,



adenocarcinoma, jejunal atresia, and lymphoma [4, 5,
10, 11, 13, 14, 16, 26].

The interaction between genetic and environmental
factors is known to play a crucial role in the
etiopathogenesis of gastrointestinal diseases in children
[9, 31, 32]. Malignant gastrointestinal tumors were
initially thought to be uncommon in children;
notwithstanding, recent findings have shown a gradual
increase in the incidence of colorectal carcinoma in
children [10, 12, 13]. The development of colorectal
carcinoma in children is thought to be wusually
associated with an underlying predisposing disease or
familial syndrome such as Turner's syndrome, Turcot
syndrome, Gardener syndrome, adenomatous familial
polyposis and hereditary non-polyposis colorectal
syndrome. This proposition is further buttressed by the
germline mutation theory, which explains what occurs
in those children and how carcinogenesis may be
triggered off in them. Besides genetic factors, diet also
plays some roles in the etiopathogenesis of colorectal
carcinoma. Low fiber diet, refined high-fat diet and
high protein diet common with most fast-food outfits
have all been incriminated [12, 13].

Malignant lymphoma in children, especially, the non-
Hodgkin type has also been found to be commoner in
the gastrointestinal tract for a reason that is not clear at
the moment [27].

The objective of this study was to establish the age and
sex distribution of children in the study population as
well as the histopathological characteristics of
gastrointestinal diseases that occurred in children aged
14 years and below in the Nigerian centre studied.

MATERIALS AND METHODS

This was a retrospective study, which was undertaken
to review histopathological reports of all
gastrointestinal specimens submitted to the department
of Morbid Anatomy and Histopathology of Olabisi
Onabanjo University Teaching Hospital, Sagamu,
South Western Nigeria over a seven-year period, from
January 2003 to December 2009. Olabisi Onabanjo
University Teaching Hospital, Sagamu is a referral
hospital with specialist care for a population size of
253,421 people resident in Sagamu and its environ. The
study population comprised of children aged 14 years
and below. Information obtained from the patient’s
folders included: age and sex of the children, as well as
the histological characteristics of their pathological
specimens. Routine haematoxylin and eosin (H&E)
staining was done and where necessary, histochemical
studies were carried out. The data were analyzed using
Microsoft Excel software and the Statistical Package
for the Social Sciences (SPSS) software version 17.
The data were analyzed as numerical, percentages and
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simple proportion. Some data were presented in tabular
and photomicrographic forms for ease of perusal.

RESULTS
Frequency of Gastrointestinal lesions

A total number of 74 cases of gastrointestinal lesions in
patients aged 14 years and below were diagnosed
giving a yearly biopsy occurrence of 10.6 in that age
group. This accounted for 21.2% of the total (349)
cases of gastrointestinal lesions seen during a seven-
year period. Gastrointestinal biopsies constituted 12.3%
of the total (2850) biopsies, of which only 2.6% were
seen in patients aged 14 years and below.

The majority (93.2%) of the gastrointestinal diseases
were surgical, as against medical cases, which
accounted for only 6.8%. Appendiceal lesion was the
predominant  (39.2%)  gastrointestinal  disease.
Hirschsprung’s disease and intussusceptions accounted
for 29.7% and 10.8% of cases respectively. Other
gastrointestinal diseases encountered were
enterocolitis, adenocarcinoma, jejunal atresia, and
lymphoma (Table 1).

Adenocarcinoma  was the  most common
gastrointestinal tumor accounting for 5 out of 7 cases.
Another malignant tumor found in this series was
lymphoma, which occurred in two patients and both
were non-Hodgkin’s lymphomas.

Age and Sex Distribution

The ages of the children ranged from 2 days old to 14
years of age with a mean of 8.6+0.9years and a peak
incidence in the 10-14years age group. A male to
female ratio of 1.6:1.0 was also noted (Table 2).
Female preponderance was observed in appendiceal
lesions among children belonging to the 10 — 14 years
age-group being the most susceptible (M: F =1.4:1.0).
The mean age of children with appendiceal lesion was
10.4+ 1.60 years. Male children were more commonly
affected by Hirschsprung’s disease (M:F=3.8:1.0, Mean
age =7.034+0.71months).

A slight male preponderance was seen in
intussusception  (M:F=1.3:1.0 and Mean age
=15.434+1.22months) and enterocolitis (M:F=1.5:1.0
and Mean age =11.86+1.32months). The mean ages for
malignant tumors were 12.3 + 1.02years for lymphoma
and 13.6 + 0.76years for adenocarcinoma respectively.
All cases of adenocarcinoma and lymphoma were
predominantly seen in males.

Distribution of Anatomic sites

The rectum was the most common site for
Hirschsprung’s disease and this occurred in 17 out of
22 cases, while the remaining 5 cases were localized in
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the sigmoid colon. All cases of intestinal atresia were
found in the jejunum.

The ileo-caecum was the commonest site for

occurrence of intussusceptions as 6 out of the 8 cases
were localized there and the ileum and transverse colon
were the other sites where intussusception occurred
(Figure 1).

Figure 1. The gross appearance of intussusception with distal
portion (transverse colon) telescoping into the distended
proximal portion (terminal ileum and caecum).

The right colon was the commonest site for
enterocolitis, 3 out of 5 cases, while the left colon was
commonly affected by adenocarcinoma (Figure 2), 2
out of 3 cases. Two cases of non-Hodgkin’s lymphoma
were found in the stomach extending to the duodenum
and small intestine respectively.

Figure 2. The gross appearance of the colorectal carcinoma
showing a fungating exophytic tumour mass of 4.0 x 3.5cm
with a crater within the caecum.

Histological Types

Acute suppurative appendicitis was the most prevalent
lesion of the appendix, accounting for 13 out of 29
appendiceal lesions. Early acute appendicitis and
reactive lymphoid hyperplasia contributed 6 and 4 out
29 appendiceal lesions respectively. Other histological
lesions were acute necrotizing appendicitis (Figure 3),
tuberculous appendicitis, extra appendiceal peritonitis,
and submucosal fibrosis (Table 3).

Figure 3. The histological appearance of the acute appendicitis
showing intense polymorphonuclear neutrophilic intramural
infiltration (H&E, x200).

The histological types of colorectal carcinoma were
moderately differentiated to poorly differentiated
adenocarcinoma, which occurred in 3 cases, while
mucinous carcinoma was the other subtype seen in 2
other cases (Figures 2 and 4).

Figure 4. The histological appearance of the colorectal

carcinoma showing well to moderately differentiated
malignant glands infiltrating the wall of the colon (H&E, x200).

Two cases of non-Hodgkin’s lymphoma were Burkitt’s
type, primarily located in the stomach and Mucosal-
associated type, primarily located in the small intestine.
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Clinical Characteristics

Abdominal pain was the most common symptom of
appendiceal lesions especially with appendicitis
(89.7%), with its anatomic location extending from the
umbilicus (51.7%) through the right iliac fossa (41.4%)
to become generalized (34.5%). Vomiting, fever and
anorexia were observed in 82.8%, 86.2% and 55.2% of
patients respectively. The mean duration of symptoms
was 4.1days. Right iliac fossa tenderness was present in
14 patients (48.3 %). Peritonitis was associated with
enterocolitis in 3 out of 5 cases. Peritonitis and
perforation were seen accompanying acute appendicitis
in 12 and 7 out of 29 cases respectively.

Most children with Hirschsprung’s disease presented
with features of intestinal obstruction and necrotizing
enterocolitis in 86.4% and 13.6% of cases respectively.
In addition, intussusception and jejunal atresia
presented with features of intestinal obstruction ranging
from protracted vomiting, constipation, abdominal
distension and abdominal pain of varying degrees.
Features of intestinal obstruction were the most
common presenting symptom in children with
colorectal carcinoma (3 out of 5 cases) and both
patients with non-Hodgkin’s lymphoma. Rectal
bleeding and alteration in bowel habit were the other
symptoms seen in colorectal carcinoma. In most (4 out
of 5) of the children with colorectal carcinoma,
symptoms were presented late in the course of the
disease.

DISCUSSION

Children can be affected by a vast number of diseases
including congenital anomalies, diarrheal diseases,
acute respiratory infections, acute malaria, hepatitis B
infection, poliomyelitis, measles, and neonatal tetanus
'. Some of these diseases may be associated with life
threatening complications, some of which result in
mortality [1]. This study revealed that 21.2% of
gastrointestinal diseases were seen in children aged
14years and below with a mean age of 8.6years and a
male to female ratio of 1.5:1.0. There is paucity of
information on the epidemiology of pediatric
gastrointestinal diseases in most developing countries
like Nigeria. Nonetheless, a few studies in Southern
Nigeria recorded relatively low incidences of
gastrointestinal diseases that ranged from 14.0% to
19.0% of all pediatric admissions [2, 3].

In this study, appendiceal lesion was the predominant
(39.2%) gastrointestinal disease, followed closely by
Hirschsprung’s disease (29.7%). Other gastrointestinal
diseases encountered were intussusception,
enterocolitis, adenocarcinoma, jejunal atresia, and
lymphoma. Adejuyigbe et al in Ile-Ife, South-western
Nigeria reported 5 cases of gastrointestinal duplication,
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which was less than 7 cases reported in Ilorin, North-
central Nigeria [4, 26]. In contrast to our study,
intussusception complicated by intestinal obstruction
was the most common gastrointestinal disease in
children below 14 years in Ibadan, South-western
Nigeria (29.23%) [5]. Other studies in Nigeria and
outside Nigeria have recorded varying proportions of
gastrointestinal diseases with appendiceal lesion being
the most common in Benin, Nigeria; Hirschsprung’s
disease: in Israel, Italy and Germany; intussusceptions:
in Uzbekistan; and colorectal carcinoma: in Turkey [6,
10, 11, 13, 14, 16]. These observations have shown that
different types of gastrointestinal diseases are prevalent
in different geographical regions of the world. This
variation may be related to environmental factors such
as the association between Rota virus infection and
intussusceptions; the association between ingestion of
low-fiber diet, fat-rich-diet and colorectal carcinoma;
and the association between lymphoid hyperplasia and
acute appendicitis.

The mean age of the children in this study was 8.6
years with a male to female ratio of 1.5:1.0. Males were
predominantly affected in pediatric gastrointestinal
diseases with the exception of appendiceal lesions,
where a female preponderance was noted. Infants were
most vulnerable to Hirschsprung’s disease, whereas
neonates and children below 2years were commonly
susceptible to intestinal atresia and intussusception
respectively. Mean ages of 10.43 years, 12.0 years,
12.3 years and 13.6 years were reported for appendiceal
lesions, enterocolitis, lymphoma and adenocarcinoma
respectively.  Studies in Ibadan, Nigeria and
Uzbekistan, Asia faired favourably with our study
where boys below lyear of age were found to be
vulnerable to intussusception [5, 11]. This association
was further supported by findings of predominantly
male neonates having Hirschsprung’s disease in Negev,
Israel, Genoa, Italy, Kuwait, and Nottingham, UK [6,
14, 23, 24]. Colorectal carcinoma was reported
frequently in male children in Costa Rica and Turkey
which compares favorably with results of our study
[12, 13]. The finding of appendiceal lesions especially
acute appendicitis in male children from Benin, Nigeria
contrasted with the result of our study where more
cases of appendiceal lesions were seen in female
children [10]. Acute appendicitis was the most
prevalent (72.4%) lesion of the appendix, with acute
suppurative appendicitis being more common, 13 out of
29 cases. Reactive lymphoid hyperplasia was the
second leading (13.8%) appendiceal lesion.
Tuberculous appendicitis, extra-appendiceal peritonitis,
and submucosal fibrosis were the other types seen.
Osarumwense and Ogiemwonyi in Benin, Nigeria and
Griissner et al in Germany however reported a lower
proportion of complicated appendicitis, 57.2% and
58.3% respectively, including appendix abscess,
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appendix mass, perforated appendix, gangrenous
appendix and peritonitis, when compared to 65.5%
recorded in this study [10, 28].

Although the reason for this variation has not been
adduced by this study, illiteracy, poverty and ignorance
prevalent in Nigeria, a developing country may be
responsible for why parents and guardian of children
may seek medical intervention late in the course of the
illness. Other parents may resort to native doctors and
herbalists where service charge may be lower than in
orthodox health facilities.

All cases of Hirschsprung’s disease were located in the
rectosigmoid region with three-quarters localized in the
rectum. Out of which 86.4% and 13.6% of cases
presented with features of intestinal obstruction and
necrotizing enterocolitis respectively. These findings
were similar to the outcome of studies in Harefuah,
Israel, Safat, Kuwait and Nottingham, UK [6, 23, 24].

In this study, the ileocaecal region was the commonest
site for intussusceptions, which is similar to reports of a
study in Dublin, Ireland [31]. Many studies have also
reaffirmed the role of Rota virus and pre-
intussusception inflammatory reactions in association
with overproduction of nitric oxide (NO) in facilitation
of the development of ileocaecal intussusceptions in
children [21, 31]. Unlike in adults where malignancy
may be a predisposing factor to the development of
intussusception, gastroenteritis, especially, that caused
by Rota virus through the release of nitric oxide should
be considered in the ectiopathogenesis of childhood
intussusception [21].

All cases of intestinal atresia were found in the
jejunum. The right colon was the predominant site for
enterocolitis, occurring in 3 out of 5 cases. Colorectal
carcinoma was the predominant gastrointestinal tumor,
5 out 7 children, while two children had non-Hodgkin’s
lymphoma. In contrast, a study in Indianapolis, USA
recorded non-Hodgkin’s lymphoma as the predominant
gastrointestinal malignancy in  children, while
colorectal carcinoma and gastric leiomyosarcoma were
occasionally seen [22]. In variance to our result, two
studies in Costo Rica and Turkey reported mucinous
carcinoma as the most common pediatric
gastrointestinal malignancy in their series [12, 13].

Features of intestinal obstruction were the predominant
symptoms in colorectal carcinomas and non- Hodgkin
lymphomas as well as rectal bleeding and change in
bowel habit, similar to findings from Costo Rica and
Turkey [12, 13]. The occurrence of a predominantly
right loin pain in children suffering from colorectal
carcinoma in UK however contrasted with our result
[329.

This study revealed that Burkitt’s type non-Hodgkin’s

lymphoma was located in the stomach extending to
duodenum while Mucosal-associated type of non-
Hodgkin’s lymphoma was situated in the small
intestine. This was similar to what was obtained in Iraq,
where Burkitt's lymphoma and non-Burkitt's lymphoma
were the two leading gastrointestinal lymphomas in
children, 13 cases each, closely followed by
Mediterranean lymphoma all located in the small
intestine as reported in our study [33].

Most (4 out of 5) of the children with colorectal
carcinoma in this study population presented late in the
course of the disease, which is similar to findings from
other studies [12,13,32]. Although colorectal carcinoma
is rare in children, it is usually very aggressive when it
occurs, because it is poorly differentiated. Most studies
reported a preponderance of mucinous carcinoma in
children and adolescents in contrast to results from our
study [12, 13]. This discrepancy may be due to
underreporting of colorectal carcinoma in our
environment, because some patients may present to the
native doctors or herbalists, where less user fees are
charged.

Appendiceal lesion was the predominant pediatric
gastrointestinal disease with preponderance for female
children. Adenocarcinoma was the most common
gastrointestinal ~ tumor.  Hirschsprung’s  disease,
intussusception, enterocolitis, jejunal atresia and non-
Hodgkin’s lymphoma accounted for a minority of
cases.
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