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ABSTRACT
Background: Current literature on Budd Chiari Syndrome (BCS) in children is limited. Objective: To evaluate Ultrasound 
Doppler imaging as non-invasive and non-ionizing method of detecting children with clinical suspicion of Budd Chiari 

st stSyndrome. Methodology: This was a cross-sectional study conducted from 1 January 2016 to 31  December 2017. Seventeen 
patients with clinically suspected BCS of age < 12 years, both gender, were registered from outpatient department of tertiary care 
unit, over a period of one year. Ultrasound and Doppler sonography was performed in all patients. Visualization of hepatic veins 
and IVC were noted along with flow and spectral waveform patterns in IVC, hepatic veins and portal veins. Intra-hepatic 
collaterals, caudate lobe hypertrophy, hepatosplenomegaly and ascites were also documented. The data was entered and analyzed 
by SPSS version 20.  Results: The study included 11 (64.70%) female and 6 (35.29%) male patients with a mean age of 1.01±0.55 
years. All patients had clinical suspicion of BCS (yellow discoloration of skin or sclera 52.94%, epistaxis 5.88%, abdominal pain  
94.11%, distended abdomen 88.23%, palpable liver 64.70%, ascites 88.23% patients). Ultrasonography showed right, middle and 
left hepatic veins occlusion 52.94%, 29.41% and 41.17% patients, respectively. Hepatic veins flow was reversed in 29.41% and 
absent in 52.94% cases. Intrahepatic collaterals, caudate lobe hypertrophy, hepatomegaly, portal hypertension, portal vein 
thrombosis and partial thrombosis of IVC were seen in 58.82%, 64.70%, 76.47%, 41.17%, 5.88% and 11.76% patients, 
respectively. Portal vein flow was hepatopetal in 52.94% and hepatofugal in 23.52% cases. Conclusion: Doppler sonography is a 
useful, non-invasive and non-ionizing imaging modality to diagnose and follow-up of patients with Budd Chiari Syndrome.
Keywords: Budd Chiari Syndrome, Non-invasive,   Doppler ultrasonography, Hepatopetal, Hepatofugal.

INTRODUCTION
Blockade of the venous vasculature of the liver is 

1denoted as Budd–Chiari syndrome (BCS).  
Closing off of hepatic veins results in amplified 
venous pressures that is foundation of ascites 
development and esophageal, gastric and rectal 

2
varices establishment.  Obstruction is also 
responsible of centrilobular necrosis due to 
ischemia. If this condition persists, hepatomegaly 
will develop. It is evident as triad of abdominal 
pain, ascites, and hepatomegaly. It can be 

1fulminant, acute, chronic, or asymptomatic.  
When obstacle is mainly due to venous process; it 
is Primary Budd-Chiari syndrome. Membranous 
obstruction of inferior vena cava (IVC) is the 

2commonest etiology of it in pediatrics.  This 
syndrome is sporadic in children. So, 
misdiagnoses and postponements in its 
identification are plentiful. Its prevalence is not 
well stated in the literature. Existing data are 

3,4
inadequate.  Imaging execute a vital fragment in 
the early recognition and assessment of the 
magnitude of disease in BCS. Timely analysis and 
interference to alleviate liver congestion is crucial 
to renovate liver task and lessen portal 
hypertension. Interventional radiology obliges a 
significant part in the management of these 

5
patients.  The confident conclusion of BCS 

generally necessitates a liver biopsy, proving venous 
congestion with centrilobular necrosis, or a hepatic 
venogram displaying block of the hepatic veins. 
Venography can clearly delineate the nature and 
severity of an obstruction. However, before ensuing 
these investigations, a high index of suspicion is 
obligatory. Most of the times, deranged clotting 
profile prohibit these conclusive invasive diagnostic 

6
procedures. Angiography, right now, is primary 
diagnostic modality for BCS. However,  
ultrasonography/Doppler is a valuable way for early 
evaluation and follow up of these patients. 
Ultrasonography provides diagnostic proof for BCS 
in many cases. It is relatively low cost, widely 

7
available and noninvasive.  The study was conducted 
to evaluate Ultrasound/Doppler imaging as non-
invasive and non-ionizing method of diagnosing 
children with clinical suspicion of Budd Chiari 
Syndrome.

METHODOLOGY
This descriptive study, included 17 cases of clinically 
suspected Budd Chiari Syndrome of age less than 12 
years, both gender, registered from outpatient 
department of tertiary care unit of Children Hospital 
and the Institute of Child Health, Lahore and was 

st stcarried from 1 February 2016 to 31 January 2017.
After obtaining written informed consent and 
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clarifying the technique of ultrasonongraphy, 
Ultrasound and Doppler sonography was 
performed in 17 patients with clinically suspected 
Budd Chiari Syndrome by fellow of radiology. 
Visualization of hepatic veins and IVC were noted 
along with flow and spectral waveform patterns in 
IVC, hepatic veins and portal veins. Intra-hepatic 
collaterals ,  caudate lobe hypertrophy,  
hepatosplenomegaly and ascites were also 
documented. Demographic features like age and 
sex were noted and statistical analysis was done 
using SPSS version 20. Ethical approval was 
sought from hospital ethical committee. 

RESULTS
Out of 17 patients, 11 (64.70%) were female and 6 
(35.29%) were male with a mean age of 1.01±0.55 
years. All patients had clinical suspicion of Budd 
Chiari Syndrome (history of yellow discoloration 
of skin or sclera, gastrointestinal or mucosal 
bleeding, abdominal pain distended abdomen, 
palpable liver, ascites). Duration of symptoms was 
from one month to 3 years. Clinical characteristics 
of patients are shown in table I. 

Table I: Clinical characteristics of patients

Table II: Sonographic features in Budd Chiari syndrome 

Ultrasonography was performed in all patients. 
Hepatic veins, portal vein and IVC abnormalities on 
Grey scale and Doppler sonography along with liver 
changes are shown in table II.

DISCUSSION
Ultrasound and Doppler signify essential imaging 
modalities for detecting BCS in children. The 
imaging results are subject to obstruction level, 
dura t ion  of  obs t ruc t ion  and  secondary  
decompensation. Caudate lobe hypertrophy is a 

8striking feature.  Obstruction may be manifested by 
constricting, echogenic thrombus/web or 
membranes, and transformed flow configurations. 
Collaterals that cultivate may be intrahepatic or extra 

9hepatic.  Signs of hepatic failure are typically 
10

perceived in late stages.  Recognizing the clinical 
appearance and imaging findings can aid in attaining 
the precise diagnosis because an early diagnosis of 

8BCS will influence patient management.  The mean 
age of patients in our study was 1.01±0.55 years 
while in a study by Nagral A et al, the median age was 

922 months.  In our study, 64.70%were females and 
35.29% were male patients. The female 
predominance was observed in our study. However, 
male predominance (62.5%) was reported in a study 

9by Nagral A et al.  
In another study by Kumar S et al, 75% were male 

10patients.  Millener P et al, documented 61.9% 
11

female patients.  In a study by Grant EG et al, all 
12 patients were female.  The duration of symptoms in 

our study was from one month to three years while in 
a study by Nagral A et al, the median duration was 13 

9
weeks.  In our study, 94.11% patients were presented 
with abdominal pain while in a study by Cheng D et 

13
al, abdominal pain was found in 21% patients.  The 
other symptoms presented in our study were yellow 
discoloration of skin or sclera in 52.94%, abdominal 
distension in 88.23% and bleeding (epistaxis) in 
5.88% patients. However, Nagral A et al, reported 
jaundice in 12.5%, abdominal distension in 81% and 
bleeding (hematemesis, malena, epistaxis) in 25% 

9
patients.  
In our study, liver was palpable in 64.70% and ascites 
was clinically detectable in 88.23% cases. Jaffe R et 
al, reported a case of male infant with ascites present 

14
at birth.  Hepatomegaly and ascites were detected on 
ultrasonography in 76.47% and 88.23% cases 
respectively, in our study. While Nagral A et al, 
demonstrated hepatic enlargement and ascites in 
abdomen in 69% and 75% patients respectively. 
They also reported splenomegaly in 44% cases 

 

Clinical characteristics

 
No. of 
patients

 

Percentage 

Yellow discoloration of 
skin or sclera 

9

 

52.94

Pain in abdomen 16

 

94.11
Abdominal distension 15 88.23
Bleeding (epistaxis) 1 5.88
Palpable liver 11 64.70
Ascites 15 88.23

Parameters No  (%)  
Narrowing/occlusion
of veins

Right hepatic vein

 
9

 
(52.94)

Middle hepatic vein

 

5

 

(29.41)
Left hepatic vein

 

7

 

(41.17)

Flow in hepatic veins
Reverse

 

5

 

(29.41)
Absent

 

9

 

(52.94)

Intrahepatic collaterals 10

 

(58.82)

Caudate lobe hypertrophy

 

11

 

(64.70)

Hepatomegaly 13

 

(76.47)

Ascites 15 (88.23)

Portal vein changes
Hepatopetal flow 9 (52.94)

Hepatofugal flow 4 (23.52)

Portal hypertension 7 (41.17)

Portal vein thrombosis 1 (5.88)

Partial thrombosis of Inferior vena ceva 2 (11.76)  
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9
which was not found in any of case in our study. In 
our study caudate lobe hypertrophy was found in 
64.70% cases. In a study by Boozari B et al, who 
evaluated diagnostic and prognostic role of 
ultrasound in budd chairi syndrome, reported 

15 caudate lobe hypertrophy in 67% cases.  Baert 
AL et al, reported caudate lobe hypertrophy in 

1660% cases.  While in a study by Gupta S et al, 
caudate lobe enlargement was seen in all patients 

17
on ultrasound examination.  Intrahepatic 
collaterals were detected on ultrasonography in 
58.82% patients in our study while these 
collaterals were reported in 73% cases by Boozari 
B et al, 94.6% cases by Chawla Y et al, and 72.72% 

15,18,19  cases by Kane R et al. In our study, occlusion 
of right, middle and left hepatic veins were found 
in 52.94%, 29.41% and 41.17% cases, 
respectively (Figure 2). In a study by Chawla Y et 
al, who performed Duplex Doppler sonography in 
37 consecutive angiographically proven patients 
with Budd–Chiari syndrome, they reported 
abnormalities of right, middle and left hepatic 
veins in 56.75%, 40.54% and 48.64% patients, 

18
respectively.  In a study by Kane R et al, Doppler 
sonographic scans identified occlusion of three 
hepatic veins in 18.18%, two hepatic veins in 

19
36.36% and one hepatic vein in 45.45% cases. In 
a study by Ralls PW et al, narrowing of hepatic 

20
veins were seen in 80% patients.
Reverse flow in hepatic veins was noted in 29.41 
% and flow was absent in 52.94% cases in our 
study. In a study by Ralls PW et al, reverse flow 

20
was seen in 40% cases. In a study by Bolondi L et 
al, Doppler ultrasonographic investigation 
showed flow in the hepatic veins was completely 

21absent in 25% cases and reversed in 25% cases. In 
our study, portal vein hepatopetal flow was 
detected in 52.94% and hepatofugal flow in 23.52 
% cases. While in a study by Chawla Y et al, 
hepatopetal flow was found in the portal vein of 
91.3%patients and flow was hepatofugal in 4.34% 

18patients.  Bolondi L et al, showed hepatopetal 
21

flow in 87.5% cases. In our study, the portal vein 
thrombosis was detected in 5.88% patients while it 
was found in 4.34% cases by Chawla Y et al and 

18,21
12.5% cases by Bolondi L et al.  Portal vein 
hypertension was noted in 41.17% cases and 
partial thrombosis of IVC was seen in 11.76% 
patients in our study.

CONCLUSION
Diagnosis is necessary for timely intervention of 
Budd-Chiari syndrome. So, an efficacious problem-
solving approach is of dynamic significance. 
Ultrasound/Doppler Sonography is a noninvasive, 
useful and real aid for diagnosis of Budd chiari 
syndrome.
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