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Histopathologic Spectrum of Childhood Liver Diseases in a Tertiary Hospital in North-
western Nigeria.
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ABSTRACT

Background: Diseases of the liver are a significant cause of morbidity and mortality in children.
The patterns of hepatic disorders in this age group differ greatly from adults and show marked
regional variations. The objective of this study is to document the histopathologicpattern of liver
disorders in children at a major referral laboratory in Northern Nigeria.

Materials and Method: Consecutive liver biopsies received in the department of pathology,
Ahmadu Bello University Teaching Hospital Zaria over a fifteen year period (2001-2015) were
processed accordingly. Information on age, sex and duration of disease was retrieved from
request cards. Diagnosis was made based on morphological criteria. Collected data were
analyzed and presented in frequency distribution table, figures and photomicrographs.

Results: Forty seven cases were analyzed comprising 27 (57.4%) males and 20 (42.6%) females
with male to female ratio of 1.3: 1. Their ages ranged from two months to 15 years with mean age
of 7.5 years Children aged five years and below accounted for 44.7% of cases and of these, ten
cases (47.6%) had neonatal hepatitis. Children aged 11-15 years accounted for 42.5% of cases
with chronic viral hepatitis being the predominant disease occurring in 15 cases in this age
group. All the chronic hepatitis cases were of hepatitis B virus (HBV) infection. Children aged 6-
10 years were the least affected and constituted 12.8% (6 cases) only with hepatic schistosomiasis
accounting for half of their liver pathologies. Five of the cases were neoplastic; 4 cases (8.5%) of
hepatoblastoma and 1 case (2.1%) of hepatocellular carcinoma (HCC).

Conclusion: Liver disorders in children were age specific; the most common disease in this study
was chronic HBV hepatitis seen in older age group while neonatal hepatitis and biliary atresia
predominates in younger children.
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Introduction

Hepatic disorders are relatively common;
however, most cases of liver diseases
requiring histopathologic assessment are due
to chronic liver diseases (CLD). Liver biopsy
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plays a pivotal role in the specific
management of these disorders from
diagnosis, monitoring disease progression to
the final outcome of these groups of
disorders."” Liver biopsy though an invasive
procedure still remain the gold standard for
diagnosis of CLD.?

The clinicopathologic categories of liver
diseases in children ranges from congenital,
infectious, metabolic, cholestatic to neoplastic
transformation of the chronic form of some
these disorders in some cases through a
precancerous processes of cirrhosis.’
However, in children neoplastic diseases of
the liver may not follow this format instead
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the processes of carcinogenesis follow a
complex largely obscured mechanism.’

Epidemiologically, the patterns of hepatic
disorders in this age group differ greatly from
adults. Biliary atresia and neonatal hepatitis
predominates in some series.”” The incidence
of biliary atresia is between 1: 8,000 and 1:
17,000 live births with an overall female
preponderance. The incidence is higher in
Japan and China(1 in 9,600) than in Europe
and the UK (1 in 16,000)." In most of Africa
including Nigeria, the incidence data are not
available, though individual institutional
reports suggest that up to five children with
this disorder are encountered yearly in many
centres.”’ Other documented diseases are
secondary haemochromatosis, storage
disorders, fatty liver and cirrhosis.""* In Jos,
North-Central Nigeria, Obafunwa et al
documented hepatic schistosomiasis as the
most common liver disease in children.” Non
alcoholic fatty liver disease (NAFLD) is also a
leading cause of CLD in children and its
increasing prevalence can be predicted by
obesity and the male sex. Progression of
NAFLD to non alcoholic steatohepatitis
(NASH), cirrhosis and HCC in this group is
well documented." Neoplastic diseases of the
liver are not uncommon and include
hepatoblastoma and HCC."”

This study seeks to document the
histopathologic pattern of liver disorders in
children at a major referral laboratory in the
Northern Nigeria.

Materials and Method

Consecutive liver biopsy specimens received
in the pathology department of Ahmadu
Bello University Teaching Hospital (ABUTH)
Zaria over a fifteen year period (2001-2015)
were fixed in 10% formal saline, processed in
paraffin wax and tissue slides stained with
haematoxylin and eosin. Other used stains
include reticulin, masson trichome, periodic
acid schiff (PAS) with and without diastase
digestion, Shikata orcein and Prussian blue.

The PAS-diastase demonstrated

glycoproteins, accentuated hypertrophied
Kupffer cells filled with ceroid pigment in
cholestasis. Reticulin stain was used for
accurate assessment of structural changes, to
highlight hepatic plate architecture and thin
layers of connective tissue in early cirrhosis.
Trichome stain highlighted extent of fibrosis
and cirrhosis. Perls' stain demonstrated
stainable iron while Orcein stain demonstrated
hepatitis B viral surface material (HBsAg)
within hepatocytes.

Information on age, sex and duration of
disease, relevant clinical history and
ancilliary investigations were retrieved from
individual case cards. Microscopic features
detailing different pathologies were
analysed. Histological diagnosis was made
based on morphological criteria. The study is
hospital based and collected data were
analyzed and presented in frequency
distribution tables and figures including
photomicrographs and legends.

Results

There were 438 liver biopsy specimens
received during the study period and of these
47 (10.7%) were for children aged 15 years and
below with the mean age of 7.5 years. There
were 27 (57.5%) males and 20 (42.5%) females
with male to female ratio of 1.3:1. Children
aged five years and below formed 48.8% (21
cases) with 10 (47.6%) cases of neonatal
hepatitis and 7 (33.3%) cases with biliary
atresia comprising bulk of the diseases in this
age group. Children aged 11-15 years
constituted 42.5% of cases with chronic viral
hepatitis having 34.9% of the total number of
cases in this study. Children aged 6-10 years
were the least affected by the diseases of the
liver with only 5 (11.6%) of the total number of
cases
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Table 1: Age and Sex Distributions of Pathologic Causes of Liver Disease in Children

Pathologic disorder Age group (in years) Total (%)

0-5 6-10 11-15

Male Female Male Female Male Female

Chronic hepatitis 0 0 1 0 12 2 15 (31.9)
Hepatic schistosomiasis 0 0 2 1 0 1 4 (8.5)
Neonatal hepatitis 3 7 0 0 0 0 10(21.3)
Biliary atresia 4 3 0 0 0 0 7 (14.9)
Cirrhosis 1 1 0 2 1 1 6 (12.8)
Hepatoblastoma 1 1 0 0 2 0 4 (8.5)
HCC 0 0 0 0 0 1 1(21)
Total 9 12 3 3 15 5 47 (100)
Group total (%) 21(44.7) 6 (12.8) 20 (42.5)

Key:- HCC= Hepatocellular carcinoma

The diseases were histopatholgically categorized into: infectious; 19 (40%) cases,
cholestatic; 17 (36%) cases, cirrhosis; 6 (13%) cases and neoplastic; 5 (11%) cases.

® Infectious
® Cholestatic
w Cirrhosis

Neoplastic

Figure 1: Pie Chart Showing Categorical Distribution of Liver Diseases in Children
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Figure 2a: Hepatoblastoma;
epithelial type showing
small polygonal foetal cells
forming acini and tubules
(H &E X100)

Figure 2b: Hepatoblasma;

epithelial type showing more primitive PN oY
Lol e g
P Ay et

f Qs BT 2w e
Tab T i e

embryonal cells forming few tubules
(H &E X100)

Figure 3: Secondary biliary
cirrhosis with irregular nodules
and proliferating bile ductules
(Haematoxylin and Eosin X 100)
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Overall, chronic viral hepatitis (31.9%),
neonatal hepatitis (21.3%) and biliary atresia
(14.7%) were the predominant diseases. Six
cases (12.8%) of liver cirrhosis and 4 (8.5%)
cases each of hepatic schistosomiasis and
hepatoblastoma were also recorded. One case
of hepatocellular carcinoma was seen in a
15year old male child.

The infectious diseases accounted for 19 cases
(40.4%) and include 15 cases of chronic viral
hepatitis seen in 13 male and 2 female patients
in the ages of between 9 to 15 years and 4 cases
of hepatic schistosomal fibrosis with equal sex
distribution. All the cases of chronic hepatitis
had serological markers and histological
features of HBV infection. There were 2
cholestatic diseases recorded in this report;
neonatal hepatitis and biliary atresia, both of
which were seen in children below two years.
Neonatal hepatitis showed a female
predilection while biliary atresia showed a
slight male preponderance.

Cirrhosis accounted for 6 cases (12.8%) of this
series with male to female ratio of 1:2. The five
neoplastic lesions recorded were all
malignant and included four cases of
hepatoblastoma in a 19month old female and
three males aged two years, 12 years and
12years old respectively and a case of
hepatocellular carcinoma in a 15year old male
child. The four cases of hepatoblastoma were
of the epithelial type (figure 2) composed of
both small polygonal foetal cells and smaller
embryonal cells forming acini, and tubules.

Discussion

The predominant childhood liver diseases in
this report were chronic viral hepatitis,
neonatal hepatitis and biliary atresia.
Chronic viral hepatitis affected children aged
ten years and above. This high figure may be
explained by the high level of foeto-maternal
transmission during childbirth in our
environment which has been reported to
account for 90% of cases.” Neonatal hepatitis
was seen in the first few weeks of life while all

the cases of biliary atresia were seen in
children less than two years. In a comparable
study in Abuja; North-central Nigeria,
Ahmed et al reported chronic viral hepatitis
(57.1%), neonatal hepatitis and biliary atresia
as the most common hepatic disorders in
children.” However, an earlier study by
Obafunwa et al in Jos, North-Central Nigeria
documented schistosomal hepatic fibrosis as
the commonest disease in paediatric liver
biopsies.”” The proportion of hepatic
schistosomiasis in this study is comparable to
other reports.™ Our 31.9% of chronic viral
hepatitis is lower than a report by Dar et al in
Kashmir (39.2%) * and higher than Seyed et al
in Iran (23.1%) though commonest disease in
all." In the latter report metabolic disorders
including hereditary tyrosinaemia type 1,
glycogen and lipid storage diseases
contributed significantly (12.1%). No case of
metabolic liver disorder was recorded in our
study. Arif et al in Iraq reported that 41% of
chronicliver diseases in children were clinico-
pathologically due to inborn errors of
metabolism.” These disorders may not
necessarily be uncommon in our setting but
misdiagnosed due to lack of ancillary
diagnostic techniques such as tandem mass
spectrometry analysis which is required for
the diagnosis of some of these disorders.

Neonatal hepatitis formed 21.3% of our series
comparable to the 20% reported in a study of
Sudanese children from North-eastern
Africa” and 19.4% in Ga-Rankuwa, South
Africa.’ In these reports liver cirrhosis (26%)
and biliary atresia (20.8%) were the
predominant diagnoses respectively.
Cheema et al™ also reported similar
prevalence (20.3%) of neonatal hepatitis in
their review of 768 liver biopsies in Pakistan's
children as the most common diagnosis.
However, Akinbami et al’ in their study of 67
paediatric liver biopsies recorded a higher
prevalence (28.9%) of neonatal hepatitis as the
predominant liver pathology among the
Omani children. On the other hand, a study in
Iraq reported a lower prevalence (12.5%) of
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neonatal hepatitis as compared to our study.”
This lower prevalence may be explained by
the fact that there were marked geographical
variation, racial differences and other
environmental and maternal factors peculiar
to each of the study areas.

Another important cholestatic disease
recorded in this series was biliary atresia and
constituted 14.9%. Muthuphei in Pretoria,
South Africa reports that biliary atresia was
the most common paediatric liver disorder
accounting for 20.8% of their cases.” Biliary
atresia and neonatal hepatitis constituted 81%
of chronic liver diseases in children less than
two years in this report and showed similar
trend with Akinbami's report” These two
disorders in addition to biliary hypoplasia are
termed neonatal hepatitis syndrome and are
the most common hepatic disorder in the first
few weeks to two years of life. Biliary atresia is
the single most common structural cause of
neonatal cholestatic jaundice and is the most
frequent cause of death from liver disease in
early childhood accounting for 50% to 60% of
liver transplants in children due to the rapid
progression to secondary biliary cirrhosis in
areas where this service is feasible.’ Three of
our cases had established secondary biliary
cirrhosis (figure 3). The 12.8% prevalence of
cryptogenic liver cirrhosis found in this study
concurs with the 13.2% prevalence
documented by Dehghani et al” elsewhere. A
prevalence of 16.3% was, on the other hand,
reported in another study among South
African children’ and liver cirrhosis was
found to be the predominant liver pathology
inastudy of Sudanese children.”

The prevalence of NAFLD in paediatric
population is estimated to be between 3% and
10% depending on the characteristic of the
population especially lifestyles.” Huang et al
in a study of 219 schoolchildren, aged 6 to 12
years reported the rates of NAFLD of 3% in
the normal-weight range, 25% in the
overweight range, and 76% in obese
children.” We did not record any fatty liver

disorder in this study. The relative absence of
this disease in this environment is probably
due to malnutrition in form of protein and
calories deficiency due to the low and poor
socio economic environment. The neoplastic
diseases seen were all hepatoblastoma except
for a single case of HCC. Hepatoblastoma is
the most common primary liver cancer in
children and usually occur at a very young
age of three years and below, and are of
embryonal or congenital origin.” It has been
associated with some congenital
abnormalities such as hemi-hypertrophy,
nephroblastoma, glycogen storage disease,
and familial colonic polyposis.” In this study,
we recorded 2 cases below 2 years and the
other two cases were 12years each. This
finding is comparable to reports of three cases
aged 2months, 14months and 10year old by
Sinniah et al from Malaysia.” Atimati etal also
reported a l6year old girl with
hepatoblastoma from Benin city, Nigeria.”
Hepatocellular carcinoma is relatively a
common malignancy in our environment in
adultbut very infrequent in the paediatric age
group. We recorded a single case and similar
to this, Sinniah and Sumithra also reported
five primary liver cancers in children and in
their report three cases were hepatoblastoma
with a single case each of HCC and
cholangiocarcinoma. Akinyinka et al in
Ibadan reported 19 cases spanning 35 year
period and all of the cases were associated
with hepatitis B viral (HBV) infection.”
Chronic HBV infection is the most common
aetiologic factor associated with HCC
development especially in sub Saharan Africa
and Asia.

Conclusion

Evaluating paediatric patients with chronic
liver disease require liver biopsy and
histopathologic assessment. The diseases
were age specific as shown in this study; the
most common disease was chronic HBV
hepatitis seen in older age group while
neonatal hepatitis and biliary atresia
predominated in younger children.
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