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Abstract

Background: Budd Chiari syndrome and hepatic veno-occlusive disorders have major implications in
paediatric patients as they can lead to cirrhosis. There is a need to establish the role of imaging in early lesion
detection and characterization, particularly exploring the role of multiphasic magnetic resonance imaging
(MRI).

Objective: To determine the role of ultrasound and multiphasic MRI in paediatric patients with Budd Chiari
syndrome or clinically suspected hepatic veno-occlusive disorder.

Patients And Methods: A descriptive cross sectional study was conducted in the department of Diagnostic
Radiology, CH and ICH Lahore. A total of 41 patients with known history of Budd Chiari syndrome or
clinically suspected cases of hepatic venous outflow occlusion are included in the study. Each patient
underwent ultrasound and Contrast enhanced Multiphasic MRI.

Results: Data analysis showed that ultrasound detected cirrhotic liver texture in 61% patients, caudate lobe
hypertrophy in 24%, splenomegaly in 58%, ascites in 44 %, narrowing of IVC in 29%, hepatic vein
thrombosis in 44% and hepatic focal lesions in only 0.2% patients. MRI detected cirrhotic liver texture in
53% patients, caudate lobe hypertrophy in 26%, splenomegaly in 58%, ascites in 44 %, narrowing of IVC in
44%, hepatic vein thrombosis in 73% and hepatic focal lesions in 7% patients. Multiphasic MRI has a higher
sensitivity in detecting the changes particularly hepatic vein thrombosis and hepatic focal lesions.
Conclusion: Multiphasic MRI has better diagnostic yield in cases of Hepatic veno-occlusive diseases
particularly in detecting venous thrombosis and hepatic focal lesions in the background of cirrhotic liver.
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Introduction detection of Budd Chiari is very important in timely
management and to avoid complications as de-

udd-Chiari syndrome is a disorder characterized  ompensation can occur faster in this set of patients.

by hepatic venous outflow obstruction at the

level of the hepatic veins, the inferior vena cava (IVC),
or the right atrium."* It is classified into primary and
secondary varieties. It can occur at any age. The
clinical manifestations range from mild symptoms to
fulminant acute liver failure to chronic disease.’ Early

Imaging plays a key role in diagnosis and follows up
of Budd Chiari syndrome. Imaging features depends
upon the stage of the disease. Two forms are
recognized, acute fulminant form and chronic.™*"
The commonly used diagnostic tools are ultrasound,
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Computed Tomography (CT) scan, Magnetic Reso-
nance Imaging (MRI) and venography. Parameters
like hepatic veins/IVC thrombosis, in homogenous
liver texture, caudate hypertrophy, splenomegaly,
ascites and focal liver lesions/nodules can be
assessed.

Grey scale ultrasound coupled with Doppler imaging
is the initial investigation in suspected Budd Chiari
syndrome. In acute forms liver is enlarged and there is
ascites. The liver may show altered texture secondary
to infarction. Qualitative information can be obtained
about direction and flow pattern in hepatic veins.
According to a study by Liao et al its diagnostic
efficacy is 97.1%.” The findings specific to Doppler
ultrasound are absence of hepatic venous flow or
retrograde flow pattern.”

CT scan in case of Budd Chiari demonstrates flip flop
enhancement pattern with increased enhancement in
the central portion of the liver and decreased enhance-
ment in the peripheral region due to portal backflow.
Chronic cases show caudate hypertrophy, multiple
intrahepatic and extra hepatic collateral veins and
regenerative nodules."

Dynamic contrast enhanced multiphasic MRI is accu-
rate in delineating the path of the Inferior Vena Cava
and hepatic veins and is very useful for assessing the
extent of membranous obstructions, thrombotic
obstructions, and obstructions of collaterals. MRI is
helpful in differentiating Inferior Vena Cava compre-
ssion due to caudate hypertrophy and IVC occlusion
in cases where Ultrasound is equivocal.

The aim of this study was to explore and compare the
imaging findings of gadolinium enhanced multi-
phasic MRI with ultrasound findings in paediatric
hepatic veno occlusive disorders and Budd Chiari
syndrome.

Patients and Methods

After approval from the institutional Ethical review
board a descriptive cross sectional study using
prospective data from 6-5-2016 to 6-01-2017 was
conducted at the Department of diagnostic radiology,
Children's Hospital and the Institute of Child Health
Lahore. The study period was 7months. From a total
of 41 patients with ages between 1 year to 15 years
with proven Budd Chiari syndrome or clinically

suspected hepatic veno occlusive disease were
included in the study. The patients with multisystem
disorders were excluded from the study. Demo-
graphic details, clinical data and imaging findings
were documented. Doppler analysis of hepatic veins
and inferior vena cava (patency and waveform) and
grey scale ultrasound to assess liver parenchyma
was performed using Toshiba Aplio 500.

All the patients underwent Multiphasic MRI on 1.5
Tesla (Ingenia Philips) MR system. Multi-echoic and
multi-phasic post contrast sequences eThrive and
mDixon techniques were used. Initial planning
include T, plain (axial ), T, Axial and coronal images.
T, post contrast images were acquired in Arterial (15
sec ), venous( 90 sec) , portal ( 180 sec ) and delayed
phases (300sec).

All qualitative data were expressed as proportions.
The chi-square test was for studying the categorical
variables (SPSS Inc., Chicago, IL, USA). Differences
were considered statistically significant when P was
less than 0.05.

Results

All the patients underwent both ultrasound and MRI
examinations. In our study out of41 patients 31(76%)
were males and 10(24%) were female. The youngest
subject was 1 year old and the oldest was 15 years of
age. Ultrasound and MRI findings were documented
in the form of Cirrhotic hepatic parenchymal texture,
caudate lobe hypertrophy, splenomegaly, ascites,
narrowing of IVC calibre, hepatic vein thrombosis
and hepatic focal lesions in the background of
cirrhotic liver.

The results of ultrasound and contrast enhanced
dynamic MRI were comparable regarding the hepatic
parenchymal findings, splenomegaly and ascites. But
Multiphasic MRI had a significantly higher diagnos-
tic yield in detecting IVC narrowing, Hepatic vein
narrowing/thrombosis and focal hepatic lesions.
Ultrasound detected IVC narrowing in 29% of cases
as compared to 44% detected by MRI. Multiphasic
MRI demonstrated hepatic vein thrombosis in 73% of
cases whereas ultrasound was able to pick this finding
in 44% cases. MRI had a higher percentage of
detecting focal hepatic lesions i.e. 7% in comparison
to 0.2 % by ultrasound in the back ground of cirrhotic
liver. (Graph 1)
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We computed the chi-square value by using the
following formula.

X,= Y ((Oi —Ei)’ /Ei)

The result of summation is 13.86 with 6 degrees of
freedom. Using Chi-square table the P-value for score
of 13.86 with 6 degrees of freedom is 0.0314 The
result is significant as p value is less than 0.05.
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Graph 1: Percentage of Various findings detected
by Ultrasound & Multiphasic MRI

Table 1: Computation of Chi-square value for Ultra-
sound and MRI

Ultrasound MRI Summation
Cirrhosis 61 53 114
5231785714  61.68214286
Caudate
ey 23 26 49
22.4875 26.5125
Splenomegaly 58 58 116
53.23571429  62.76428571
Ascites 43 43 86
39.46785714  46.53214286
NE 29 43 )
Narrowing
33.04285714  38.95714286
Hepatlc Focal 0.2 7 7
lesion
3.314649682 3.7875
Hepatic Vein
Thrombosis = = L®
53.23571429  62.76428571
257 303 560

(Figure 01): Contrast enhanced T, Axial sections :
Back ground parenchymal changes of CLD : Non-
visualization of hepatic veins , intact calibre of IVC
caudate lobe hypertrophy , ascites and splenomegaly

Budd Chiari syndrome

(Figure 2) T, coronal and axial slices with T1 post
contrast dynamic MRI : heterogeneous enhancement
of hepatic parenchyma , slit like IVC , and ascites
suggest Veno-occlusive Disease

(Figure : 03) T, Un-enhanced and Arterial Phase
images : Focal arterial Enhancing lesion in right lobe
with Chronic Budd Chiari.

Discussion

Budd-Chiari syndrome is a rare clinical entity charac-
terized by hepatic venous outflow obstruction.' There
is an accepted incidence of one case per one hundred
thousand people in the general population of the
world.” The clinical manifestations of Budd Chiari
Syndrome are a result of partial or complete obstruc-
tion of venous outflow from small hepatic veins to the
hepatic portion of the Inferior Vena Cava.

The diagnosis of Budd chiari syndrome is based on
imaging and awareness of the imaging findings
detrimental in early diagnosis and appropriate treat-
ment strategy.” Different imaging modalities are
available, these includes ultrasound coupled with
Doppler imaging, CT, MRI and conventional veno-
graphy. In our study we compared the sonography
with Contrast Enhanced Multiphasic MRI.

Sonography remains the initial investigation due to
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its easy availability and inexpensiveness. It has a
reported diagnostic sensitivity of 75.0% to 90%." A
study conducted by Ferral H et al reported that
ultrasound can depict absence of flow in hepatic veins
and Inferior Vena Cava and imaging depends upon
the level of obstruction, acuteness of the condition,
and secondary decompensation.” Caudate lobe
hyper-trophy is a salient feature. In our study
Ultrasound was sensitive in detecting hepatic
cirrhosis, splenomegaly and ascites. Regarding
hepatic vein thrombosis, IVC narrowing and
detection of focal lesions Ultrasound had a lower
sensitivity as compared to multiphasic MRI.

Hepatic vein obstruction is manifested by ostial
narrowing, echogenic thrombus, and altered flow
patterns in the form of turbulent flow, non-visuali-
zation of the veins, or reversal of flow. Obstruction in
the inferior vena cava presents as an echogenic web,
membrane, or thrombus with turbulent flow to absent
flow with in depending upon the degree of luminal
compromise. Collateral formation is an important
distinctive feature of sub-acute and chronic BCS.
Collaterals that develop may be of intrahepatic or
extra-hepatic type. Secondary signs of liver failure
are present in late stages. The limitations of sono-
graphy were inability to image webs consistently,
underestimation of thrombus, overlying bowel gas
artefacts and operator dependency in determination
of Doppler blood flow analysis.

Computed Tomography (CT) although not included
in the present study can help in diagnosis of Budd
Chiari and hepatic veno occlusive disorders. It has an
overall reported accuracy of 50% in identifying
hepatic vein thrombosis."

The main aim of our study was to assess the role of
Gadolinium enhanced dynamic multiphasic MRI in
paediatric Budd chiari and hepatic veno occlusive
disorders. MRI provides better soft-tissue contrast
than does computed tomography and is emerging as
an important modality in evaluation of pediatric liver
lesions." It is increasingly being used for compre-
hensive evaluation of liver diseases in children
because of the lack of radiation, better lesion detec-
tion and characterization."™"™"

In the present study Multiphasic Gadolinium enhan-
ced MRI demonstrated higher diagnostic yield in

detecting hepatic vein thrombosis.” The safety of
Gadolinium based contrast agents is well established
in paediatric population.” Its ability to detect hepatic
focal lesions especially in the background of cirrhotic
parenchyma was excellent. MRI can differentiate
between regenerating nodules and hepatocellular
carcinoma. Regenerative nodules are bright on T, -
weighted MR images and strongly hyper vascular
after Intravenous bolus administration of gadolinium
contrast material. The nodules are predominantly iso-
intense or hypo-intense relative to the liver on T,-
weighted images distinguishing them from Hepato-
cellular carcinoma which is hypo-intense in relation
to the liver on T,-weighted images and hyper-intense
on T,-weighted images.

The study had few limitations. MRI is an expensive
and time consuming investigation and the need for
sedation in children adds additional cost and risk. Its
interpretation requires expertise. We have not corre-
lated MRI findings with hepatic venography/ inferior
veno cavography which are considered gold standard
for evaluation of hepatic veins and MRI.

Hepatic Venography and Inferior Venocavography
using Digital Subtraction Angiography (DSA) is
considered the gold standard for evaluation of the
hepatic veins and IVC and as it allows assessment of
the level of obstruction, the presence of an occlusive
membrane and differentiation between a thrombus
and a tumor.” Intrahepatic and extrahepatic collateral
veins can be visualised by DSA. A study by Lu X et al
compared the results of compared DSA with MRV
showed that MRV picked the morphology of an
obstruction of the IVC, especially at the distal end of
the obstruction with 100% sensitivity, 57.1% specifi-
city, 92.5% positive predictive value and 100% nega-
tive predictive value.”

Our present study proved excellent diagnostic yield
of Multiphasic MRI in detecting hepatic venous or
Inferior Vena cava occlusion in comparison to
Doppler Ultrasound.

In our next study we aim to correlate the MRI findings
with that of venography as early and accurate
detection of hepatic vein thrombosis is essential in
planning treatment. Treatment is aimed at prevention
of thrombus propagation, restoration of flow in
thrombosed veins, hepatic decongestion and preven-
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tion of complications.

To the best of our knowledge, Contrast enhanced
Multiphasic MRI findings in paediatric Budd Chiari
syndrome are being reported for the first time in
Pakistan. Our current study serves as a baseline for
future research.

Conclusion

From the results of present study it is concluded that
Multiphasic Gadolinium enhanced dynamic MRI is a
useful imaging tool in evaluation of patients with
Budd Chiari syndrome and hepatic veno occlusive
disease. It is an excellent non-invasive problem
solving modality in cases where Ultrasound findings
were equivocal.
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