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Abstract

Hepatic vena cava syndrome (HVCS) also known as
membranous obstruction of inferior vena cava reported
mainly from Asia and Africa is an important cause of hepatic
venous outflow obstruction (HVOO) that is complicated by
high incidence of liver cirrhosis (LC) and moderate to high
incidence of hepatocellular carcinoma (HCC). In the past
the disease was considered congenital and was included
under Budd-Chiari syndrome (BCS). HVCS is a chronic
disease common in developing countries, the onset of
which is related to poor hygienic living condition. The initial
lesion in the disease is a bacterial infection induced localized
thrombophlebitis in hepatic portion of inferior vena cava
at the site where hepatic veins open which on resolution
transforms into stenosis, membrane or thick obstruction,
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and is followed by development of cavo-caval collateral
anastomosis. The disease is characterized by long
asymptomatic period and recurrent acute exacerbations
(AE) precipitated by clinical or subclinical bacterial
infection. AE is managed with prolonged oral antibiotic.
Development of LC and HCC in HVCS is related to the
severity and frequency of AEs and not to the duration of
the disease or the type or severity of the caval obstruction.
HVOO that develops during severe acute stage or AE is a
pre-cirrhotic condition. Primary BCS on the other hand is
a rare disease related to prothrombotic disorders reported
mainly among Caucasians that clinically manifest as
acute, subacute disease or as fulminant hepatic failure;
and is managed with life-long anticoagulation, porto-
systemic shunt/endovascular angioplasty and stent or
liver transplantation. As epidemiology, etiology and
natural history of HVCS are different from classical BCS,
it is here, recognized as a separate disease entity, a
third primary cause of HVOO after sinusoidal obstruction
syndrome and BCS. Understanding of the natural history
has made early diagnosis of HVCS possible. This paper
describes epidemiology, natural history and diagnosis
of HVCS and discusses the pathogenesis of LC in the
disease and mentions distinctive clinical features of HVCS
related LC.

Key words: Hepatic venous outflow obstruction; Budd-
Chiari syndrome; Hepatic inferior vena cava disease;
Bacterial infection; Hepatocellular carcinoma

© The Author(s) 2015. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Previously considered congenital and diagnosed
late hepatic vena cava syndrome (HVCS) is a dynamic
life-long disease related to bacterial infection that begins
insidiously often in childhood and leads to development
of cirrhosis and hepatocellular carcinoma. Localized
stenosis, the sequel of the initial lesion persists life-long
makes it vulnerable to subsequent bacterial infection
which is followed by thrombosis in inferior vena cava
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(IVC) and intra-hepatic veins resulting in recurrent
ischemic liver damage. As it frequently occurs as a co-
morbid condition in patients with chronic hepatitis B
or C infection or alcohol use, patients with cirrhosis in
developing countries should be assessed for presence of
HVCS by ultrasonography of IVC.
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INTRODUCTION

Cirrhosis develops in liver diseases where recurrent loss
of hepatocytes is followed by fibrosis and formation
of regenerative nodules. The process distorts the
architecture of the liver, and results in porto-systemic
shunting of blood and impairment of hepatic function.
Alcoholic liver disease and chronic hepatitis B and
hepatitis C viral infections are common causes of
cirrhosis in the world. These diseases cause veno-
portal type of cirrhosis where bridging fibrosis develop
between hepatic veins (HV) and portal tract (PT).
Hepatic venous outflow obstruction (HVOO) is an
interesting condition associated with a distinctive type
of liver cirrhosis (LC) where fibrous bridges develop
between terminal hepatic veins, with minimal fibrosis
between HV and PT called reversed lobulation or non-
portal or veno-centric cirrhosis™*. Both veno-centric
and veno-portal cirrhosis occur in HVOO but veno-
centric cirrhosis is not seen in other conditions”’. Three
primary diseases of HVOO are sinusoidal obstruction
syndrome (SOS), caused by toxic damage of sinusoids
by pyrrolizidine alkaloid or myeloablative therapy™;
Budd-Chiari syndrome (BCS) caused by thrombosis of
HV related to prothrombotic disorders™; and bacterial
infection initiated primary disease of the hepatic portion
of the inferior vena cava (IVC) the hepatic vena cava
syndrome (HVCS)™..

SOS was previously called veno-occlusive disease!’’.
Till 1950s before the advent of chemotherapy the only
cause of SOS was pyrrolizidine alkaloid ingestion as
herbal tea or food contaminated with seeds of plants
like Senecio, Crotalaria and Heliotropium. The disease
then occurred in developing countries as sporadic
cases and as outbreaks'®”). The disease is now rare
and is seen in persons with myeloablative therapy™.
BCS is also a rare disease, often occurs as acute or
fulminant type'™® reported mainly from the West with a
prevalence of 1:10000™ that occurs predominantly in
young Caucasian female. HVCS is an important cause
of HVOO in Asia and Africa®*' and is associated with
high incidence of LC and moderate to high incidence of
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hepatocellular carcinoma (HCC).

HVCS at present is diagnosed late after development
of complete obstruction of the IVC or after development
of LC or HCC™***, Understanding of the natural history of
the disease and use of ultrasonography and color Doppler
(USG) examination of IVC and liver in people with
bacterial infection has helped to recognize the disease
at early stage®. The disease is endemic in Nepal®?,
and may also be common in other developing countries.
The aim of this article is to draw attention to this under-
diagnosed bacterial infection induced disease that is
complicated by LC and HCC. Pathogenesis of LC and its
distinctive features in HVCS are described, and difference
between classical BCS and HVCS are mentioned.

HVCS AND BUDD-CHIARI SYNDROME
ARE TWO DIFFERENT DISEASES

HVCS is often described under BCS or under various
names as membranous obstruction of inferior vena
cava (MOVC), hepatic vena cava disease, or coarctation
of inferior vena cava or hepatocavopathy. The popularly
used term MOVC is a misnomer as the lesion in the
chronic disease reported from Asia and Africa had either
thick localized stenosis or thick obstruction™***”),

BCS reported from the West is caused by prothrombotic
disorders®®®! where thrombosis occurs predominantly in
hepatic veins. Some prothrombotic conditions like factor
V Leiden cause thrombosis at the supra-hepatic portion
of the IVC that transformed into a thin membrane on
resolution®®, The natural history of BCS is different
from HVCS. Classical BCS manifest clinically as acute
and subacute disease or as fulminant hepatic failure®®
and is managed with lifelong anticoagulation, porto-
systemic shunt/endovascular angioplasty and stent or
liver transplantation®®®*", Its indusion under BCS®%** has
caused much confusion and led to adoption of treatment of
BCS in HVCS™.

HVCS is not related to prothrombotic disorders
The disease occurs in people living in poor hygienic
condition”?*?®! and affects both sexes of all age
groups including children*?], 1t is a chronic disease
characterized by insidious onset, long asymptomatic
period, recurrent acute exacerbations (AE) and
development of cavo-caval collaterals. Thrombolytic or
anticoagulant therapy is not effective in HVCSP®*,
Acute disease and AEs are managed with prolonged
high dose oral antibiotic with diuretics where necessary.
Developments of extensive collaterals in chronic patients
results in establishment of circulatory equilibrium making
surgery or endovascular procedure to correct obstructive
lesion in the IVC superfluous. The etiology, natural
history and management of HVCS are thus different
from BCS. Okuda et ai*” in 1998 proposed to separate
it from BCS. It is here recognized as a third primary
disease causing HVOO, after SOS and BCS under the
name “HVCS”.

[15,34]

April 28,2015 | Volume 7 | Issue6 |



Shrestha SM. Cirrhosis in developing countries

EPIDEMIOLOGY OF HVCS

The incidence of congestive cirrhosis due to HVCS in
autopsied cases of HCC in Japan in 1921 was 8.1% (9
out of 110 cases)™", which in 1986-1987 dropped to
0.1% among 2982 cases'*”. An epidemiological survey
conducted in Japan in 1989 by a national study group
detected 300 cases in the whole country, with 21 new
cases occurring annually™. These studies indicated to
occurrence of the disease in Japan, whose prevalence
had declined recently. An epidemiological survey of the
disease carried out in Dongping county of Shandong
province in China in 1980s showed the prevalence of
the disease to be 6.5 per 100000“*. And large series
of surgically operated cases in China"®'"" till recently
showed that IVC disease (94.4%) predominated in that
country compared to hepatic vein obstruction (5.5%).
In South Africa the frequency of HVCS diagnosed
indirectly from liver biopsy was 7.1% among black
patients with liver disease®*. HVCS is endemic in Nepal,
where it is a common cause of ascites’™ and LCP*"*!,
Liver biopsies performed in 430 patients in 1990 to
1997 showed evidence of HVCS in 158 (36.7%),
126 had congestive changes and 32 had congestive
cirrhosis®®!, Okuda'®® observed that the prevalence of
HVCS in different countries was inversely related to the
standard of hygiene and suggested that the causative
factor of the disease perhaps lay in opportunity for
frequent bacterial infection'?”. In India besides HVCS,
recently BCS related to prothrombotic disorders had
been described*®,

PATHOGENESIS OF HVCS

HVCS was previously considered a congenital dise-
asel'*1>192%1 Mych discussion ensued on the subject
and consensus had developed on the acquired nature of
the disease®*******"), Observation of transformation of
thrombosis in IVC into a membrane led Okuda et a*” to
propose thrombosis theory. Thrombosis was considered
idiopathic, as it was not related to prothrombotic
disorders™®>?, Later recognition of acute stage of the
disease associated with bacteremia or bacterial infection"!
and transformation of acute localized thrombosis formed
during bacterial infection into stenosis and complete
obstruction™, and high prevalence of the disease among
people living in poor hygienic conditions in China and
Nepal’* led to suggestion that the initial lesion probably
was bacterial infection induced thrombophlebitis™..
Occurrence of fever chills and bacteremia within a few
hours after cavogram, absence of thrombo-embolic
phenomenon™; and past autopsy studies that detected
bacteria in the thrombus in IVC®>* and the histology of the
lesion in IVC that showed features of thrombophlebitis™,
all supported the hypothesis.

The initial localized thrombophlebitis in IVC occurred
typically at the site where hepatic veins open®™?>".
Subsequent resolution transformed the lesion into
stenosis or complete obstruction (Figure 1). An important
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feature of the disease is the occurrence of recurrent
AE!%?*>*38] precipitated by dlinical or subclinical bacterial
infection®***, During AE fresh thrombus is deposited at
the site of the lesion in IVC (Figure 2)"**!, AE may be
subclinical or when thrombus so formed obstructs the
hepatic orifices it manifests as HYOO with hepatomegaly
and ascites (Figure 2D). Resolutions of thrombosis formed
during recurrent AEs eventually convert the segment of
the IVC into a thick obliteration of various typest*>**"),
During AE thrombus is also deposited in intra-hepatic
veins, resolution of which leads to development of intimal
thickening, segmental stenosis or membrane within the
vein and at orifices of big veins. These changes that
had been described in autopsy studies®*?! are also
observed in USG examination of the patients (Figure
3). The obliterative lesion in the IVC and HV is followed
by development of collaterals anastomosis. Deep cavo-
caval collaterals like dilated ascending lumbar, azygos
and hemiazygos veins are most constant and are better
outlined by cavogram!®”. Superficial cava-caval collaterals
are seen as dilated superficial veins in the body trunk
with upward flow. It is observed only in about 25% of
the patients. Collaterals also develop between obstructed
and patent intra-hepatic veins and veins around the liver
(Figure 4).

NATURAL HISTORY OF HVCS

The acute stage of the disease is frequently unre-
cognized or misdiagnosed. The disease becomes
chronic with long asymptomatic period and recurrent
AE. Intermittent upper abdomen discomfort usually
after food or exertion or intermittent mild ankle edema
is common. The disease is usually diagnosed following
fortuitous detection of hepatomegaly or splenomegaly
or dilated superficial veins in the body trunk, or during
AEP®*%1 Features of AE include fever, mild jaundice
or mild alanine transaminase (ALT) elevation. Severe
AE is characterized by prolonged fever or jaundice
followed by ascites (due to HVOO), edema legs, or
pleural effusion” or puffy face or variceal bleeding (due
to transient portal hypertension). Ascites in HVCS is
associated with bacterial peritonitis**. In between AEs
patients remain well with normal or minimal elevation
of bilirubin or ALT.

Patients with long standing disease may develop
varicose veins or signs of poor circulation in legs
like increase pigmentation or poorly healing ulcer in
sheen. Other features of the chronic disease include
proteinurea, sterility or failure to sustain pregnancy to
full term™®*”), Clinical manifestation of the HVCS is thus
protean and its diagnosis depends on the detection of
the localized lesion in hepatic portion of the IVC.

The disease is compatible with long survival
Death in early stage is from AE related septicemia,
renal failure or bleeding from esophageal varices and in
later stage is from HCC or natural cause®®'*®. HVCS is
complicated by high incidence (70%) of liver cirrhosis
(Table 1) and moderate (about 10%) to high (> 20%)

[9,37]
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Figure 1 Inferior vena cava obstruction. A: Ultrasonography showing stenosis of inferior vena cava (IVC) at cavo-atrial junction. Note patent orifices hepatic vein
(HV)-right HV (RHV), middle HV (MHV) and left HV (LHV); B: Color Doppler ultrasonography of a patient with liver cirrhosis showing IVC stenosis, membranes in HV;
C: Ultrasonography of a patient with liver cirrhosis showing complete obstruction of [VC at cavo-atrial junction and obstruction at orifices of MHV and LHV. Note dilated
hepatic veins; D: Cavogram showing complete obstruction of the IVC. PV: Portal vein; RA: Right atrium.

Table 1 Incidence of liver cirrhosis in hepatic vena cava
syndrome
Ref. Country No. of patients LC (%)
Nakamura et al” Japan 7 7 (100)
Nakamura et al” From Japanese 64 64 (100)
literature
Takeuchi et al"” Japan 7 5(71)
Nakamura et al™ Japan 13! 13 (100)
Ono et al™ Japan 18 17 (94.0)°
Gentil-Kocher et al™ France 22 3 (13.6%)
Kage et al™" Japan 17 6(35.2)°
Shrestha*”! Nepal 56' 44 (78.5)
Shrestha et al™ Nepal* 178 49 (27.5)

"Long term follow-up cases; “Of 18 biopsied cases 17 showed LC and 1
congestion; *Autopsied cases, reminder 4 had congestion and 7 congestive
fibrosis; *Children. LC: Liver cirrhosis.

incidence of HCC®***>4¢1, HVCS thus is a lifelong disease
with a potential to develop recurrent ascites, portal
hypertension and LC or HCC. In endemic areas HVCS
occurs as co-morbid conditions with other acute and
chronic liver diseases as chronic hepatitis B, chronic
hepatitis C and alcoholic liver disease™*®*!,

DIAGNOSIS OF HVCS

Diagnosis is made by identification of the obliterative
lesion in the hepatic portion of the IVC-thrombosis,
stenosis or complete obstruction by imaging procedure.

JRaishideng®
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Early diagnosis before development of complete IVC
obstruction is possible. Ultrasonography and color
Doppler is specific and sensitive in the diagnosis of
the lesion and is the investigation of first choice. The
procedure is not only non-invasive and cost-effective
but is easily available in developing countries where the
disease is common. It yields better result when used
by the clinician himself as a part of initial and follow-
up clinical examination. Detection of intra-hepatic veins
thrombosis and its sequel intimal thickening, stenosis or
membrane (Figure 3) and collaterals in and around the
liver (Figure 4), and detection of cava-caval collaterals
supports the diagnosis.

Inferior vena cavogram (cavogram) and other
imaging procedures as MRI; or liver biopsy are used to
confirm the diagnosis. Cavogram may miss the diagnosis
in patients with minimal stenosis or in advanced stage
when contrast medium rapidly runs off into large
collaterals and fails to outline the caval obstruction®".,
Liver biopsy during AE may show acute centrilobular
congestion. Biopsy findings vary greatly depending
on the phase of the disease. It varies from normal or
minimal changes like sinusoidal dilatation, central vein
dilatation or fibrosis or obstruction; to thrombosis or
endophlebitis of sublobular vein; or congestive fibrosis or
cirrhosis™*>15*81,

Recognition of AE is important. USG is sensitive in
the diagnosis of AE. Detection of “recent” thrombus
in the IVC at the site of old lesion indicates AE (Figure

April 28,2015 | Volume 7 | Issue6 |
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Figure 2 Ultrasonography showing thrombi of different ages in inferior vena cava due to recurrent acute exacerbations. A: Ultrasonography showing mild
stenosis of inferior vena cava (IVC) with thick echoic posterior wall at cavo-atrial junction. It shows recent thrombus (T) and old organized thrombus (OT) deposited
during recurrent acute exacerbation (AE); B: Ultrasonography showing stenosis of IVC at cavo-atrial junction, with OT along posterior wall just distal to it. Middle
hepatic vein (MHV) and left hepatic vein (LHV) hepatic veins are patent; C: Ultrasonography showing mild stenosis of IVC at cavo-atrial junction and thrombus of
different ages along the posterior wall of the IVC; D: Ultrasonography showing features of HV outflow obstruction-hepatomegaly and ascites (ASC) in a patient with
IVC stenosis near cavo-atrial junction and IVC filled with recent and old organized T, E: Ultrasonographic evidence of recurrent AE; Color Doppler ultrasonography
showing layers of linear old OT along posterior wall of the hepatic portion of the IVC narrowing its lumen. Arrow indicates to the site of initial lesion in IVC. USG also
shows segmental stenosis of HV. PV: Portal vein; HV: Hepatic vein; RA: Right atrium; GB: Gall bladder.

2A). Presence of old organized thrombi of different ages
along posterior wall of the IVC just distal to the initial
lesion indicates to occurrence of recurrent AE (Figure 2).
Severe AE is recognized in USG by presence of ascites,
hepatomegaly and recent thrombus in IVC obstructing
hepatic vein orifices (Figure 2D). Ascitic fluid has high
protein content, high serum ascitic albumin gradient
and evidence of bacterial peritonitis™*. Neutrophil
leukocytosis, increased level of C-reactive protein and
bacteremia occur during severe AE. Severe AE is a pre-
cirrhotic condition. Severe AE is followed by development
of LC within 6 mo™. Recognition and early treatment of
severe AE is thus important.

Baishidenge  WJH | www.wjgnet.com

CIRRHOSIS IN HVCS

Clinical features of cirrhosis are determined by three
vectors: (1) portal hypertension (PH); (2) extent of
parenchymal failure; and (3) features of the original
disease that had caused cirrhosis. Relative importance
of these three vectors differs in different diseases
causing cirrhosis and in the stage of the cirrhosis. In
alcoholic cirrhosis, symptoms of parenchymal failure
or PH dominate the clinical picture. Vascular spiders,
gynaecomastia and coagulopathy are common. In
LC due to chronic viral infection ascites, jaundice and
bacterial infection develop late and their presence often

April 28,2015 | Volume 7 | Issue6 |
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Figure 3 Ultrasonography showing thrombosed intra-hepatic veins. A: Ultrasonography showing diffuse thrombosed and echoic walls of large and medium-sized
intra-hepatic veins (one of which is indicated by an arrow) that occurred during acute exacerbation. Right hepatic vein (RHV) orifice is narrowed; B: Color Doppler
Ultrasonography of patient with cirrhosis. It shows long segment stenosis of inferior vena cava (IVC) with recent thrombus (T) and old organized thrombi (OT) on thick
posterior wall. Arrow shows thrombosed large and medium-sized intra-hepatic veins. HV: Hepatic vein; PV: Portal vein; PVR: Portal vein radical.
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Figure 4 Ultrasonography showing collaterals. A: Ultrasonography of a patient with liver cirrhosis due to complete inferior vena cava (IVC) obstruction at cavo-
atrial junction showing obstruction of middle hepatic vein (MHV) and a intra-hepatic collateral (c); B: Ultrasonography of a young girl with liver cirrhosis: IVC is filled
with old organized thrombi of different ages, right hepatic vein (RHV) is thrombosed and a large intra-hepatic collateral is seen; C: Ultrasonography showing dilated
collaterals on the surface of liver (LIV) close to right kidney (R. KID) in a patient with liver cirrhosis. PV: Portal vein.

indicates presence of severe hepatocellular damage
and an indication for liver transplantation®*®¥, In
HVCS related LC vascular spiders, palmer erythema,
coagulopathy are uncommon. Hepatomegaly is seen in
75% and splenomegaly in 25% of the cases. Symptoms
of AE dominate the clinical picture. Recurrent jaundice,
ascites with bacterial peritonitis and pleural effusion is
common and occur early. These are related to AE and
not to severity of hepatocellular damage, and responds
to medical treatment. Even patient with advanced
cirrhosis develop ascites due to bacterial infection
induced AE (Figure 5A) that responds to medical
treatment. LC due to HVCS in general has better
prognosis with long survival® if infection is prevented
or AE treated with prolonged high dose oral antibiotic.
HVCS related LC is characterized by a few distinctive
USG features that help in its diagnosis. Hepatic veins
are frequently dilated (Figures 1C and 5B), whereas in
LC due to other causes these appear attenuated. Other
distinctive features include presence of echoic intra-
hepatic vein wall (Figure 4A and B), intra-hepatic and
extra-hepatic collaterals (Figure 4), membrane in HVs
(Figure 1B), obstruction at the ostia of hepatic veins
(Figure 1B and C), calcified foci in liver (Figure 5C)
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and presence of thick or thick edematous gall bladder
wall and thick visceral and parietal peritoneum (Figure
5D). These signs are related to infection and infection
induced vascular obstruction. Thick or thick edematous
gall bladder wall had been reported earlier and was
labeled as acalculous cholecystitis'™®. Color Doppler
study showed that calcified focus occurred at the wall of
the hepatic vein.

CIRRHOSIS IN CHILDREN DUE TO HVCS

Cirrhosis in children is interesting, as alcohol, chronic
hepatitis B and C the common causes of the disease
in adult are often not the important issue in children.
There is a distinct geographical pattern in the etiology
of cirrhosis in children. Common cause of cirrhosis in
children in 1950s in West Indies was SOS caused by
pyrrolizidine alkaloid®®¥, and in India in 1950-1990s it
was Indian childhood cirrhosis®®®, Chronic hepatitis and
metabolic disorders such as Wilsons’s disease are rare
causes of cirrhosis in children the world over®®’, HVCS
occurs in children and LC (Figure 6) had been reported
among them'**®, In Nepal it was a common cause of
cirrhosis in children and affected predominantly children
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Figure 5 Ultrasonography showing ascites and evidence of chronic peritonitis in a patient with cirrhosis. A: Acute exacerbation in a patient with liver cirrhosis
showing hepatic portion of the inferior vena cava (IVC) filled with organizing thrombus and ascites with thick visceral peritoneum-indicating presence of bacterial peritonitis; B:
Ultrasonography of a patient with liver cirrhosis due to HVCS: showing long segment stenosis of IVC with thick old organized thrombus (OT) along the posterior wall of the
hepatic portion of the IVC. Note the presence of ascites (ASC) and irregular margin of the liver indicated by an arrow. Middle hepatic vein (MHV) is obstructed at its orifice
and shows distal segmental stenosis; C: Ultrasonography of a patient with liver cirrhosis due to HVCS showing inferior vena cava stenosis, a calcified focus (c) in the liver
and ascites; D: Ultrasonography of patient with liver cirrhosis due to HVCS showing IVC stenosis with organized thrombus on posterior wall and ASC and thick visceral
peritoneum, suggestive of chronic bacterial peritonitis. PV: Portal vein; HVCS: Hepatic vena cava syndrome; RA: Right atrium; HV: Hepatic vein.

Table 2 Comparison of frequency of acute exacerbations in

hepatic vena cava syndrome: Among patients who did and did
not develop liver cirrhosis and hepatocellular carcinoma’

Incidence of AE P value

Who did not develop LC/HCC 32+32

Patient who developed LC 6.5+45 0.017
Patients who developed HCC 11.5+3.0" <0.001
56 patients of HVCS seen in the period 1990-1997

Followed up for 14.8 + 9 yr

LC developed in 44 (78.5%). HCC developed in 6 (10.7%)

Figure 6 Liver cirrhosis in a young girl due to hepatic vena cava syndrome. 'Quarter of the AE in HCC group was severe. Severe AE: Development of
Note long segment obstruction of the inferior vena cava (IVC) at cavo-atrial ascites due to HVOO. Modified from Shrestha et al*”. HVCS: Hepatic vena
junction and irregular narrowing of its hepatic portion. Middle hepatic vena (MHV) cava syndrome; HCC: Hepatocellular carcinoma; AE: Acute exacerbation;
and left hepatic vena (LHV) are dilated with irregular caliber. PV: Portal vein; HV: LC: Liver cirrhosis; HVOO: Hepatic venous outflow obstruction.

Hepatic vein; RA: Right atrium.

_ _ o prolonged congestion with loss of hepatocyte followed
of poor socio-economic background or those with history by failure to regeneration because of continued high
of chronic diarrhea or prolonged intermittent fever™”". intra-hepatic venous pressurel?’), Liver damage in

HVCS occurs periodically during AE and there is no

PATHOGENESIS OF LIVER CIRRHOSIS IN prolonged continued damage because of development
efficient collateral circulation. Development of cirrhosis

is not related to the duration of the disease or the type
HVCS is not related to the duration of the di the ty

Occurrence of LC in HVCS was recognized since  Of caval lesion but to the severity and frequency of
1878""\. But its pathogenesis was not clearly under-  the AEs (Table 2)™*. Further, surgical or endovascular

stood. Okuda assumed that cirrhosis in HVCS is a late procedures to treat caval obstruction did not prevent
event in the course of the disease, and it resulted from development of LC or HCC™*>*,
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Figure 7 Mechanism of development of cirrhosis in hepatic vena cava syndrome. |VC: Inferior vena cava; HVOO: Hepatic venous outflow obstruction; PH:
Portal hypertension; AE: Acute exacerbation; RE: Recurrent AE; HVCS: Hepatic vena cava syndrome.

Severe AE is a pre-cirrhotic condition. Severe AE
associated with HYOO and/or thrombosis or endo-
phlebitis of medium-sized intra-hepatic veins are followed
by development of cirrhosis within a few months. Two
mechanisms (Figure 7) of development cirrhosis in
HVCS are described™': (1) HVOO: Large thrombosis
formed in IVC close to hepatic veins orifices during acute
stage or AE results in HVOO (Figure 2D). Severe HVOO
causes sudden increases in the sinusoidal pressure
that result in sinusoidal congestion and hemorrhage in
the space of Disse (Figure 8A). Increase in sinusoidal
pressure is followed by reflex reduction of hepatic
arterial blood flow. The combined effect of sinusoidal
congestion and decrease arterial flow results in ischemic
necrosis of hepatocytes around central vein. Apoptosis
of the hepatocytes in the congested region is followed
by fibrosis (Figure 8B) and regenerative activity in
periportal areas which eventually leads to development
of venocentric or reversed lobulation cirrhosis within a
few months®*!; (2) Thrombosis or thrombophlebitis
of sublobular or medium-sized hepatic vein (Figure
8C) that occurs in AE is associated ischemic necrosis
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of hepatocytes drained by the vein'***®, Extinction of

large areas of hepatocytes is followed by development
of fibrous septa within a few weeks™®®, Obstruction of
hepatic vein branch is more injurious. Combined portal
vein and HV obstruction leads to veno-portal cirrhosis.
Obstruction of portal vein radicals alone lead to atrophy
and secondary nodular hyperplasia but no extinction
of hepatocytes as ischemic insult is compensated by
arterial flow. This however may lead to development
of large regenerative nodules™. Development of LC
in steatohepatitis and chronic viral infection was also
considered to be due to obstruction of small hepatic veins
adjacent to hepatic necroinflammation®”. Mechanism of
development of cirrhosis in HVCS thus is more explicit-
ischemic necrosis and extinction of hepatic parenchyma
secondary to obstruction of hepatic vein and sinusoids by
thrombosis or phlebitis during AE.

CONCLUSION

Geo-cultural factors determine the etiology of cirrhosis
in @ community. In Japan and recently in the West
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A

“Pronounced congestion in centrizonal atea”" *

Figure 8 Histology showing fibrosis in centri-lobular areas. A: Histology of liver of a patient with hepatic vena cava syndrome during acute exacerbation showing
acute congestive changes around central vein (c) and sparing of liver around portal tract (P) due to hepatic venous outflow obstruction; B: Histology of liver of patient
with hepatic vena cava syndrome a few months after development of hepatic venous outflow obstruction during acute exacerbation showing fibrosis around central
vein. Histology of liver of a patient with hepatic vena cava syndrome showing the wall of a thrombosed medium sized intra-hepatic vein that occurred during acute

exacerbation. HE: Hematoxylin eosin stain.

beside alcohol, chronic hepatitis C related to drug abuse
that followed social upheaval following 2™ World War
or Vietnam War is an important cause of cirrhosis and
HCCY". In Asia and Africa besides chronic hepatitis
B infection, bacterial infection initiated HVCS is an
important cause of cirrhosis both in children and adults.
Patients with LC and HCC in developing countries may
have two or more co-morbid condition like alcohol,
hepatitis B or C and HVCS co-existing together*®",
Therefore careful assessment of the cause of cirrhosis
is mandatory before planning treatment. This is done
based on the understanding of the natural history of the
etiologic factors. History of recurrent AE with jaundice
and ascites and presence of USG features of IVC lesion
and the distinctive features of HVCS related cirrhosis
mentioned above helps in the diagnosis of LC due to
HVCS. Ascites due to HVOO that occur during AE is a
pre-cirrhotic condition. Prognosis of LC due to HVCS
is improved by prevention or adequate treatment of
AE. AE is precipitated by clinical or subclinical bacterial
infection and is treated with high dose prolonged
antibiotic.

HVCS still remains an underdiagnosed entity in
developing countries”’"! or is often diagnosed late
after development of cirrhosis or HCC™***, Routine
examination of IVC and liver by color Doppler ultra-
sonography in patients with bacterial infection and liver
disease in developing countries is expected to provide a
better assessment of its prevalence in the community.
Recognition of the early stage of the disease provides
opportunity for prevention of cirrhosis and HCC in this
disease.
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