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Percutaneous Needle Biopsy in the Diagnosis of Liver Diseases in Children
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Background: Liver is prone to different diseases including metabolic, congenital, infections, drug injuries, and malignancies. Liver biopsy
isan aggressive but definitive way to diagnose liver diseases.

Objectives: The present study is designed to evaluate the results of liver biopsies in children referred to the Pediatric Gastroenterology
Department of Nemazee Hospital.

Materials and Methods: The present retrospective study was conducted on 308 liver biopsy specimens from children suspected to liver
diseases who had been referred to Pediatric Gastroenterology Department affiliated to Shiraz University of Medical Sciences between
March 2003 and March 2008.

Results: Totally 308 liver biopsies from the children aged less than 18 years was investigated. There were 128 girls and 180 boys with
mean age of 6.04 +5.97 years and Male/Female ratio of 1.4/1. The most common pathologic findings were chronic hepatitis (n = 71; 23.1%),
metabolic diseases (n = 37; 12.1%), cirrhosis (n = 27; 8.8%), secondary hemochromatosis (n = 22; 7.1%), neonatal hepatitis (n = 22; 7.1%), and
hepatic malignancies (n =21; 6.8%). Liver biopsy was non diagnostic in 16.2% (n = 50) of the patients.

Conclusions: Chronic hepatitis, metabolic liver diseases, cirrhosis, and neonatal hepatitis are the most common liver diseases in children
in our center. In this study a high percentage of liver biopsies were non-diagnostic. Therefore, providing the necessary facilities and
equipment for special assessment of liver tissue are essential in this center.
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examination of the liver biopsy is the individual most
reliable test for the differential diagnosis of infants and
children who are suspected to liver diseases (2, 3).

1. Background

Liver biopsy is an important procedure in the diagnosis
and follow-up of liver diseases in children, while invasive,
enjoys a relatively low major complication rate. Pediat-
ric liver diseases include a broad spectrum of disorders
such as developmental abnormalities, metabolic and
infectious disorders that finally result in liver cirrhosis
and failure. Hepatic disorders are one of the most signifi-
cant causes of morbidity and mortality in children (1, 2).
Treatment strategies are different for each disorder; so,
it is obvious that a correct and prompt diagnosis has an

2. Objectives

The aim of this study was to evaluate the spectrum of
liver diseases diagnosed by percutaneous liver biopsy in
children of our referral center.

3. Materials and Methods

In this retrospective cross-sectional study, all the liver

important role in proper management of these children.
For example, during early infancy, the clinical presenta-
tions of cholestasis caused by neonatal hepatitis and bili-
ary atresia are very similar and the correct and definite
diagnosis might be very difficult. Considering this fact
that biliary atresia needs surgical intervention as soon as
possible, in order to get a better outcome, a correct and
prompt diagnosis is very important. Histopathological

biopsy specimens taken from children with suspected
liver disease aged less than 18 years between March 2003
and March 2008 who had been admitted in Pediatric
Gastroenterology Department of Nemazee Hospital af-
filiated to Shiraz University of Medical Sciences were
reviewed. During this five-year period, a total of 329 per-
cutaneous liver biopsies were obtained in Pediatric Gas-
troenterology Department of Nemazee Hospital. All liver

Implication for health policy/practice/research/medical education:

Liver biopsy is an aggressive but definitive way to diagnose the liver diseases. The present study has investigated the results of liver biopsies in children
and reported the most common pathologic findings in this group of patients.
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biopsies were done by pediatric gastroenterology fellows
who were trained for this procedure. Abdominal ultra-
sonography and coagulation study was performed in all
patients before obtaining the liver biopsies. In patients
with coagulopathy or thrombocytopenia, percutaneous
liver biopsy was performed only after elimination of the
coagulopathy or thrombocytopenia. The written consent
of the patients’ parents was obtained by explaining the
need for liver biopsy and its possible side effects. Closed
biopsy of the liver through the skin was performed using
Gallini No. 16 and 18 needles (Italy). Patients were not al-
lowed to eat four hours before and after the biopsy. Dur-
ing this period, sugar-electrolyte containing fluids and
calories were supplied to control body water and also vi-
tal signs were monitored serially by a physician after the
sampling. All of the liver samples were placed in formalin
solution (10X) in a volume of 20 times more than the bi-
opsy size for histopathologic studies. All specimens were
sent to Pathology Department of Nemazee Hospital for
histopathologic evaluation. Of these, 21 specimens were
excluded either due to insufficient liver tissues (less than
three portal tracts) or no submitted liver tissue at all. A
total of 308 liver biopsies taken from 128 girls and 180

boys suspected to have liver diseases were evaluated and
reported by an experienced hepatopathologist. After-
wards, the frequency of each disease was measured and
recorded according to the age and sex of the patients.
Also the pattern of liver diseases was evaluated in differ-
ent age groups; less than two (n=123;39.9%),2- 6 (n =32;
10.4%), 6-12 (n =59;19.2%), and 12 - 18 years (n = 94; 30.5%).

4. Results

Totally, 308 liver biopsy specimens consisting 128 girls
(41.6%) and 180 boys (58.4%) with a mean age of 6.04 +
5.97 years were reviewed. The most common histopatho-
logical diagnosis in children was chronic hepatitis (n =
71; 23.1%) followed by metabolic disorders including he-
reditary tyrosinemia type 1, glycogen and lipid storage
diseases (n = 37; 12.1%), cirrhosis (n = 27; 8.8%), secondary
hemochromatosis due to major thalassemia (n =22; 7.1%),
neonatal hepatitis (n = 22; 7.1%), hepatic malignancies in-
cluding hepatoblastoma, hepatocellular carcinoma and
lymphoma (n = 21; 6.8%), biliary atresia (n = 14; 4.5%), and
familial intrahepatic cholestasis (n = 7; 2.3%). Other less
frequent diagnoses are presented in Table 1.

Table 1. Results of Liver Biopsies in Children Less Than 18 Years of Age in Different Sex Groups

Disease Female, No. (%) Male, No. (%) Total, No. (%)
Chronic hepatitis 31(43.7) 40 (56.3) 71(23.1)
Non-diagnostic 21(42) 29(58) 50 (16.2)
Metabolic diseases 16 (43.2) 21(56.8) 37(12.1)
Cirrhosis 12 (44.4) 15 (55.6) 27(8.8)
Hemochromatosis 6(27.3) 16 (72.7) 22(7.)
Neonatal hepatitis 7(31.8) 15(68.2) 22(7.1)
Hepatic malignancy 8(38.1) 13(61.9) 21(6.8)
Biliary atresia 5(35.7) 9(64.3) 14 (4.5)
Steatosis 7(53.8) 6(46.1) 13(4.2)
Familial intrahepatic cholestasis 3(42.9) 4(57.1) 7(2.3)
Acute cellular rejection 3(42.9) 4(57.1) 7(2.3)
Chronic granulomatous inflammation 3(50) 3(50) 6(1.9)
Hydatid cyst 4(66.7) 2(333) 6(1.9)
Paucity of intrahepatic bile ducts 1(33.3) 2(66.7) 3(0.9)
Eosinophilic hepatitis 1(100) 1(0.3)
CMV hepatitis 1(100) 1(0.3)
Total 128 180 308

Liver biopsy was not diagnostic in 16.2% (n = 50) of the
patients. As shown in the Table 2 the most common liver
diseases in children aged less than two years were met-
abolic disorders (n = 28; 22.8%) that included lipid stor-
age disease (n =11), glycogen storage disease (n =9) and
hereditary tyrosinemia type 1 (n = 8). Other common he-
patic diseases in this age group were neonatal hepatitis
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(n = 22;17.9%), biliary atresia (n = 12; 9.7%), steatosis (n =
12;9.7%), hepatic malignancies mainly hepatoblastoma (n
=11; 8.9%), and cirrhosis (n = 9; 7.3%). The most common
diagnosed liver diseases in children aged between two
and six years were chronic hepatitis (n = 8; 25%) and meta-
bolic disorders (n = 5; 15.6%) that included glycogen stor-
age disease (n = 2), hereditary tyrosinemia type 1 (n = 2),
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and lipid storage disease (n =1). Other causes of liver dis-
ease in this age group of children are presented in Table
3. Chronic hepatitis (n =18; 30.5%), cirrhosis (n = 8; 13.5%),
and secondary hemochromatosis due to major thalas-
semia (n = 7; 11.9%) were the most common hepatic dis-
eases among children aged between 6 and 12 years (Table
4). Table 5 shows the pattern of liver diseases in children
between 12 and 18 years. Chronic hepatitis (n = 45; 47.9%),
secondary hemochromatosis due to major thalassemia
(n = 12; 12.8%), cirrhosis (n = 9; 9.6%), and hepatic malig-
nancies mainly hepatocellular carcinoma (n = 5; 5.3%)
were the most common pathological findings in this age

Table 4. Results of Liver Biopsies in Children Aged Between six

and 12 Years

group of children.

Table 2. Results of Liver Biopsies in Children Aged Less Than

two Years

Disease No. (%)
Metabolic diseases 28(22.8)
Neonatal hepatitis 22(17.9)
Non-diagnostic 20(16.3)
Biliary atresia 12(9.7)
Steatosis 12(9.7)
Hepatic malignancy 11(8.9)
Cirrhosis 9(7.3)
Chronic granulomatous inflammation 4(3.2)
Familial intrahepatic cholestasis 2(1.6)
Paucity of intrahepatic bile ducts 2(1.6)
CMV hepatitis 1(0.8)
Total 123 (100)

Disease No. (%)
Chronic hepatitis 18(30.5)
Non-diagnostic 11(18.6)
Cirrhosis 8(13.5)
Hemochromatosis 7(11.9)
Hydatid cyst 3(5.1)
Hepatic malignancy 3(5.1)
Metabolic diseases 3(51)
Familial intrahepatic cholestasis 2(3.4)
Acute cellular rejection 2(3.4)
Chronic granulomatous inflammation 1(1.7)
Eosinophilic hepatitis 1(1.7)
Total 59 (100)

Table 5. Results of Liver Biopsies in Children Aged Between 12
and 18 Years

Disease No. (%)
Chronic hepatitis 45(47.9)
Non-diagnostic 14 (14.9)
Hemochromatosis 12 (12.8)
Cirrhosis 9(9.6)
Hepatic malignancy 5(5.3)
Acute cellular rejection 4(4.2)
Hydatid cyst 3(3.2)
Metabolic diseases 1(1.1)
Steatosis 1(11)
Total 94 (100)

Table 3. Results of Liver Biopsies in Children Aged Between two

and six Years
Disease No. (%)
Chronic hepatitis 8(25)
Non-diagnostic 5(15.6)
Metabolic diseases 5(15.6)
Hemochromatosis 3(9.4)
Familial intrahepatic cholestasis 3(9.4)
Hepatic malignancy 2(6.2)
Biliary atresia 2(6.2)
Cirrhosis 1(3.1)
Chronic granulomatous inflammation 1(3.1)
Paucity of intrahepatic bile ducts 1(31)
Acute cellular rejection 1(3.1)
Total 32(100)

186

Of 308 patients who underwent liver biopsy, 11 cases
developed severe pain at the site of biopsy that needed
narcotics and six cases complicated with subcapsular he-
matoma presenting with hypotension and pallor, five of
them were resolved with conservative management and
one case needed surgical repair. Also one patient com-
plained of melena that improved with supportive care.

5.Discussion

Liver biopsy, though an invasive procedure, plays a vital
role in the precise diagnosis in cases of hepatospleno-
megaly, cholestatic jaundice, pyrexia of unknown origin,
neoplastic and metabolic liver disorders. Usually, a liver
biopsy is obtained only after a thorough noninvasive
clinical investigation in patients with persistent abnor-
mal liver enzyme elevation. Histopathological evaluation
of the liver can provide unavailable information regard-
ing its structure as well as the type and severity of dam-
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age or fibrosis that involve the liver. It is also helpful for
monitoring the efficacy of treatment. Percutaneous liver
biopsy in children is a procedure with a low rate of major
complications and a high rate of minor bleeding as well
as no need for intervention and is considered as a safe
procedure even in infancy (4-9).

Early diagnosis and prompt treatment offer the only
chance of survival, and liver biopsy is the corner stone
for the exact diagnosis of liver diseases in children, es-
pecially infants (10). Percutaneous liver biopsy is rec-
ommended for most infants with neonatal cholestasis,
particularly when biliary atresia is highly suspected as a
differential diagnosis (11). Percutaneous liver biopsy can
be obtained safely in infants and may be helpful in con-
firming a definitive diagnosis of cholestasis (11, 12). The
NASPGHAN guideline has recommended that for mostin-
fants with undiagnosed cholestasis, a percutaneous liver
biopsy should be done (11). Percutaneous liver biopsy can
be done as an outpatient procedure. In a study during a
15-year period, 287 inpatient percutaneous liver biopsies
were compared with 428 outpatient ones. The authors re-
ported a total complication rate of 6.3% in the inpatient
and 11% in the outpatient procedures. Only two major
complications were reported, but no deaths occurred
(13).

The most common histopathological diagnosis in chil-
dren in this study was chronic hepatitis in 23.1% of the
cases while in a similar study (14) in Iran (capital city of
Tehran) an iron overload due to major thalassemia was
reported as the most common histological diagnosis
(17.5%). The reason for this difference can be the perfor-
mance of more pediatric bone marrow transplantations
in Tehran compared to Shiraz, and referral of more cases
of major thalassemia for liver biopsy as pre-transplant
evaluation in Tehran hepatology centers. The frequency
of cirrhosis, neonatal hepatitis and familial cholestasis
were similar between these two studies in Iran.

In a study in Oman (15), neonatal hepatitis (28.9%) and
biliary atresia (11.8%) were the most common liver dis-
eases among children, but the frequency of cirrhosis was
same as the present study (9.2% vs. 8.8%). These higher
rates of neonatal hepatitis and biliary atresia may be due
to lower age of the patients in Oman study (15). In a study
in Pakistan, Ahmad M. et al. evaluated 100 cases younger
than 16 years old, who underwent liver biopsy during a
four-year period. They reported secondary hemochroma-
tosis (30%), biliary atresia (20%), storage disorders (16%),
cirrhosis (10%) and neonatal hepatitis (10%) as the most
common histological findings. Chronic hepatitis (6%),
nonspecific reactive hepatitis (3%) and granulomatous
hepatitis (1%) were considered as the less common diag-
noses. They only found one case of hepatoblastoma (1).
Also in a study that was conducted in South Africa (16),
neonatal hepatitis (19.4%) and biliary atresia (20.8%) were
reported as the most common histopathological find-
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ings of liver biopsies in children, but age of the patients
in this series was lower than this study. Ramakrishna B.
etal. (17) reviewing 134 biopsies obtained from 128 Indian
infants and children aged less than 16 years during three
years reported a pattern of childhood liver disease. They
reported 20.3% cirrhosis, 17.9% neonatal hepatitis, and
8.5% storage disorders as the most common liver biopsy
findings. Less common histological findings included
Reye's syndrome, fatty liver, granulomas, fulminant hep-
atitis, chronic active hepatitis, congenital hepatic fibrosis
and hepatic malignancies. On that study 23% of the liver
biopsies were non-diagnostic (17).

In a retrospective histopathological study in Nigeria
(18), hepatic schistosomiasis (37.5%) was reported as the
most common liver disease in Nigerian children fol-
lowed by cirrhosis in 25% and biliary atresia in 4.2% of the
patients. The authors of this study concluded that com-
pared to European countries where neonatal hepatitis
and biliary atresia were common, in tropical countries
inflection was common because of Schistosoma mansoon-
si and Schistosoma hematopoiesis species; but hydatid cyst
was found only in 1.9% of our patients, which is due to bet-
ter health conditions in Iran (18).

In a 10-year-period study in Pakistan, 48 liver tumors
were diagnosed in children less than 18 years. Of these
tumors, 39 (81.2%) were malignant with male to female
ratio of 2:1. The authors have reported hepatoblastoma as
the most common liver tumor in pediatric age group ac-
counting for 69.2% (27 cases) of all malignant tumors fol-
lowed by hepatocellular carcinoma that was diagnosed
in 15.4% (six patients) of cases. Other malignant tumors
included undifferentiated embryonal sarcoma and bili-
ary rhabdomyosarcoma. They also reported three meta-
static tumors during this period (19). The relative high
frequency of hepatic malignancies (6.8%) in this study is
due to the referral of the patients from all over the coun-
try to this center as the only pediatric liver transplant
center in Iran.

Nonalcoholic fatty liver disease (NAFLD) is one of the
leading causes of chronic liver disease in children. The
prevalence of NAFLD is increasing and can be predicted
by obesity and male sex. It is defined by hepatic fat infil-
tration in more than 5% of hepatocytes, in the absence of
other causes of liver diseases. NAFLD includes a spectrum
of disease beginning from intrahepatic fat accumulation
or steatosis. NAFLD is associated with severe metabolic
problems and considered as a risk factor for the develop-
ment of metabolic syndrome. It can progress to fibrosis
and cirrhosis and also hepatocellular carcinoma (20).
In the present study steatosis was seen in 4.2% of the pa-
tients.

Regarding age, the most common histopathological di-
agnosis in patients younger than two years old (39.9% of
cases) were metabolic diseases (22.8%), neonatal hepatitis
(17.9%) and biliary atresia (9.7%). After two years of age,
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chronic hepatitis became the most common finding es-
pecially in 12 - 18-year-old group which was accompanied
with more prevalence of autoimmune hepatitis and Wil-
son disease.

Liver biopsy was not diagnostic in 16.2% of the patients
in the present study which was comparable with Fekade
D. study that evaluated the histopathological features of
liver disease in hospitalized Ethiopian children (21); but
lower than Ramakrishna B. study (17). The relatively-high
percentage of non-diagnostic biopsies can be due to lack
of more specific tests and enzyme studies on the liver tis-
sue and also absence of electron microscopic examina-
tion of liver tissues in our center. Thus, providing the nec-
essary facilities and equipment for special assessments of
liver tissue is essential in this center due to the hepatic
involvement caused by systemic diseases as well as the
important role of the liver biopsy in accurate diagnosis
of different liver diseases in children.
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