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Causes of portal hypertension in children.
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ABSTRACT… Objective: To determine different causes of portal hypertension in children.
Study Design: Cross Sectional study. Setting: Department of Pediatric Medicine, Department
of Pediatric Gastroenterology and Department of Medical Emergency, The Children’s Hospital
and Institute of Child Health, Multan. Period: 3rd April 2019 to 2nd October 2019. Material &
Methods: A total of 71 children presenting with portal hypertension aged 1 month to 15 years
of either gender were included. Newborns or children with congenital heart diseases were
excluded. Patient samples were collected for complete blood counts and liver function tests,
Ultrasound Abdomen and color Doppler ultrasonography were done for portal vein pressure to
determine various causes of portal hypertension. Results: Overall, mean age was 9.00 ± 3.64
years. Out of the 71 patients, 51 (71.83%) were male and 20 (28.17%) were females. Different
causes of portal hypertension were portal vein thrombosis in 48 (67.61%), liver cirrhosis in 14
(19.72%) and biliary atresia in 9 (12.68%) children. Conclusion: Among children having portal
hypertension, portal vein thrombosis was noted to be the commonest cause followed by liver
cirrhosis and biliary atresia.
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INTRODUCTION
Portal hypertension (PH) transpires when raised
portal resistance with or without increased portal
blood flow. Usually, portal venous system is
having low baseline portal pressure ranging 7
to 10 mmHg.1,2 History and physical examination
help clinical diagnosis of PH. Commonest clinical
manifestations of PH in children that may need
referrals are upper gastrointestinal bleeding
(UGIB) and splenomegaly.3 Extrahepatic portal
vein obstruction (EHPVO) might present from
the age of 6 years to adulthood however it is
generally considered a childhood disorder. UGIB
is considered to be the most frequent early clinical
manifestation of EHPVO among children.4,5
Esophageal varices is found to present among
90-95% cases while gastric varices is noted in 3540%.1 It has also been seen that around 80% of
the children having EHPVO are estimated to have
minimum 1 episode of UGIB throughout their
lifetime.6
Professional Med J 2021;28(10):1489-1494.

PH usually indicates advanced liver disease and
increasing chances of fatal complications like
hemorrhage linked to esophageal varices.7 Portal
vein thrombosis (PVT) is a frequent etiology
behind PH among pediatric age groups.8 Imanieh
MH and colleagues noted PVT to be the cause
of PH in 74.2% of the cases while cirrhosis was
found in 26.7% and biliary atresia 24.4%.9
We aimed this study to document the different
causes of PH. Our findings are thought to generate
useful data about causes of PH in children
admitted to Tertiary care Hospital and may
provide useful guidelines for investigations and
management of these patients. This will improve
outcomes, provide relief to the suffering families
and hospital authorities in terms of availability of
more space in the wards.
MATERIAL & METHODS
This descriptive, cross-sectional study was
done at The Department of Pediatric Medicine,
www.theprofesional.com
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Department of Pediatric Gastroenterology
and Department of Medical Emergency, “The
Children’s Hospital and Institute of Child Health,
Multan”, from 3rd April 2019 to 2nd October 2019.
Approval from “Institutional Ethical Committee”
was taken for this study.
A sample size of 71 children was estimated by
employing formula “n= z2pq/d2” where z = 1.96,
p=24.4%9 (frequency of Biliary Artesia in children
with portal hypertension), q = 100-p, d= 10%.
Non-probability, consecutive sampling technique
was adopted. Inclusion Criteria was children aged
1 month - 15 years of both gender, presenting with
PH irrespective of disease duration. All newborns
aged less than 28 days, having congenital
abnormalities like congenital heart diseases were
excluded. PH was defined as portal pressure >
10 mmHg with Doppler ultrasound, diagnosed by
a sonologist having minimum 3 year experience
after FCPS Radiology.
A special proforma was made to note all the
study findings. Informed consent was sought
from parents/guardians of study participants.
Detailed history and physical examination was
conducted. Once registered in the study, patient
samples were collected for complete blood
counts, liver function tests including Serum
Bilirubin, Alanine Aminotransferase (ALT), Serum
Albumin and prothrombin time (PT) / Activated
Partial Thromboplastin Time (APTT), Ultrasound
Abdomen and Color Doppler USG for Portal
vein Pressure to determine causes of portal
hypertension such as portal vein thrombosis
(PVT), Liver cirrhosis and biliary atresia. Portal
vein thrombosis was defined as thrombus in
portal vein leading to no blood flow as diagnosed
on color Doppler ultrasound. Liver cirrhosis was
labeled as presence of all of the following: a)
coarse parenchymal echogenicity and irregular
margins of liver on Ultrasound abdomen b)
Serum Albumin < 3.5g/dl c) Serum ALT>40 IU/L.
Biliary atresia as labeled as congenital absence
or closure of the major bile duct with triangular
cord sign on Ultrasound deemed as positive.
Data entry and analysis was preceded by using
1490
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SPSS-20. Mean and standard deviation were
calculated for age, portal pressure and duration
of illness. Frequencies and percentages were
calculated for categorical variables like age
groups, gender, residential status, maternal
literacy level, family income and causes of portal
hypertension. Effect modifiers like age, gender,
residential status, monthly family income, mother’s
educational level and duration of illness were
controlled through stratification. Post stratification
chi-square test was applied to see their effect
on outcome (causes of portal hypertension)
considering p-value<0.05 as significant.
RESULTS
Out of the 71 patients, 51 (71.83%) were male
and 20 (28.17%) were female, with male to female
ratio of 2.6:1. Age range in this study was from 1
month to 15 years with mean age of 9.00 ± 3.64
years. Majority of the patients 43 (60.56%) were
between 8 to 15 years while remaining 28 (39.44%)
were below 8 years of age. Overall, mean disease
duration was noted to be 3.68+1.67 years.
Figure-1 shows different causes of portal
hypertension in children as portal vein thrombosis
in 48 (67.61%), liver cirrhosis in 14 (19.72%) and
biliary atresia in 09 (12.68%).
Stratification of different causes of portal
hypertension with respect to study variables are
shown in Table-I to VI.

Figure-1. Different causes of portal hypertension in
children
Professional Med J 2021;28(10):1489-1494.
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1-7 Years (n=28)
8-15 Years (n=43)
Yes
19 (67.86%)
29 (67.44%)
No
09 (32.14%)
14 (32.56%)
Yes
06 (21.43%)
08 (18.60%)
No
22 (78.57%)
35 (81.40%)
Yes
03 (10.71%)
06 (13.95%)
No
25 (89.29%)
37 (86.05%)
Table-I. Causes of portal hypertension with respect to age.
Male (n=51)
Female (n=20)
Yes
35 (68.63%)
13 (65.0%)
No
16 (31.37%)
07 (35.0%)
Yes
09 (17.65%)
05 (25.0%)
No
42 (82.35%)
15 (75.0%)
Yes
07 (13.73%)
02 (10.0%)
No
44 (86.27%)
18 (90.0%)
Table-II. Causes of portal hypertension with respect to gender.

P-Value
0.971
0.770
0.688

P-Value
0.769
0.484
0.671

≤25000 (n=45)
>25000 (n=26)
Yes
33 (73.33%)
15 (57.69%)
Portal vein thrombosis
No
12 (26.67%)
11 (42.31%)
Yes
09 (20.0%)
05 (19.23%)
Liver cirrhosis
No
36 (80.0%)
21 (80.77%)
Yes
03 (6.67%)
06 (23.08%)
Biliary atresia
No
42 (93.33%)
20 (76.92%)
Table-III. Causes of portal hypertension with respect to monthly income.

P-Value

Rural (n=53)
Urban (n=18)
Yes
38 (71.70%)
10 (55.56%)
Portal vein thrombosis
No
15 (28.30%)
08 (44.44%)
Yes
09 (16.98%)
05 (27.78%)
Liver cirrhosis
No
44 (83.02%)
13 (72.22%)
Yes
06 (11.32%)
03 (16.67%)
Biliary atresia
No
47 (88.68%)
15 (83.33%)
Table-IV. Causes of portal hypertension with respect to residential status.

P-Value

Illiterate (n=21)
Literate (n=50)
Yes
15 (71.43%)
33 (66.0%)
Portal vein thrombosis
No
06 (28.57%)
17 (34.0%)
Yes
11 (52.38%)
03 (14.29%)
Liver cirrhosis
No
39 (47.62%)
18 (85.71%)
Yes
03 (14.29%)
06 (12.0%)
Biliary atresia
No
18 (85.71%)
44 (88.0%)
Table-V. Causes of portal hypertension with respect to mother’s educational level.

P-Value

≥3 Months (n=43)
>3 Months (n=28)
Yes
35 (71.43%)
13 (66.0%)
Portal vein thrombosis
No
08 (28.57%)
15 (34.0%)
Yes
10 (52.38%)
04 (14.29%)
Liver cirrhosis
No
33 (47.62%)
24 (85.71%)
Yes
07 (14.29%)
02 (12.0%)
Biliary atresia
No
36 (85.71%)
26 (88.0%)
Table-IV. Causes of portal hypertension with respect to duration of disease.

P-Value
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0.175
0.937
0.045

0.206
0.320
0.556

0.656
0.456
0.792

0.002
0.353
0.258
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DISCUSSION
A variety of liver as well as vascular diseases are
found to contribute to PH among children.10 Most
effective way of preventing and managing PH and
its complications are vital for improved outcomes
in the affected cases. PH among children can
lead to serious morbidity and is considered a
major indication for liver transplantation.11,12
In the present study, PVT was noted to be the
most common cause (67.61%) of PH, followed
by liver cirrhosis (19.72%) and biliary atresia
(12.68%). In a study from Iran on 45 children, most
common causes of intrahepatic PH were seen to
be cryptogenic cirrhosis (26.6%), biliary atresia
(24.4%), and Wilson’s disease (17.7%).9 A study
from India reported commonest causes of PH
among children to be EHPVO and liver cirrhosis.
EHPVO has been labeled as a main cause of PH
in children by other researchers as well.13 Grimaldi
et al found cirrhosis and congenital hepatic
fibrosis to be the most common cause of PH in
children.14 All these studies indicate variety in the
causes found for PH among children. Regional
variation is also evident with the findings about
causes of PH among children. Researchers from
the western countries15,16 have found intrahepatic
PH to be more common in the pediatric age
groups while studies from South Asia17 present
extra-hepatic PH to be more common.
A local study including 408 children with PH
found PVT to be the most common underlying
etiology (74.2%) while chronic liver disease was
the second most common finding (18.1%).18 In
another study Bangladesh, 80% of the children
were noted to have PH due to pre-hepatic
causes.19 Poddar U et al20 from India found extrahepatic portal venous obstruction to be the most
common etiology of PH in children. In paediatric
age group pre hepatic PH is common accounting
for 30–50% of cases of variceal bleeding. It is
estimated that 90% of the block occurring in the
EHPVO is at the site of portal vein obstruction
with 10% of the total blockage at the splenoportal
axis.21

underlying etiologies. PVT has traditionally been
linked to conditions like trauma, intra-abdominal
sepsis, and umbilical sepsis but still more than
half of the cases with PVT are found to have
unknown etiology.22,23
There were few limitations of our study. This
was a single center study with a comparatively
small sample size. We also could not identify
the underlying etiologies behind most common
causes of PH like PVH and cirrhosis. As the
literature suggests that variation exists regarding
cause of PH among children, further studies
involving multiple centers and larger sample size
should be conducted so that the results can be
more generalized for the guidance of clinicians
dealing PH among children.
CONCLUSION
This study concluded that that portal vein
thrombosis is the most common cause of portal
hypertension in children followed by liver cirrhosis
and biliary atresia. So, we recommend that proper
screening of causes of portal hypertension should
be done in these particular patients to take proper
management and thus improves the outcome of
these particular patients.
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