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Abstract

Idiopathic portal hypertension is one of the interesting
causes of portal hypertension. Even in very developed
medical centers, this disorder is still one of the
most important misdiagnoses of clinical practice. To
inexperienced physicians, presenting esophageal varices
and upper gastrointestinal bleeding usually prompt
an unfortunate diagnosis of cirrhosis. A heterogenous
clinical presentation and progression of this disorder
should be recognized by physicians, and management
should be directed towards some specific problems
confined to this disorder. Although a genetic basis and
other factors are implicated in its pathogenesis, exact
underlying mechanism(s) is (are) unknown. In this
review, we discuss the heterogeneity of idiopathic portal
hypertension, its etiopathogenesis, clinical presentation
and management issues. With the expectation of an
excellent prognosis, a practicing gastroenterologist
should be aware that “not all varices mean cirrhosis”.
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INTRODUCTION

Non-cirrhotic portal hypertension is a constellation of
liver disorders in which liver cirrhosis is not present and
the main clinicopathologic findings are encountered
in the portal venous system. Portal vein thrombosis,
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portal vein cavernous transformation, parasitic diseases
(schistosomiasis), peliosis hepatis, nodular regenerative
hyperplasia of the liver, congenital hepatic fibrosis and
veno-occlusive liver disease constitute the major sub-
categories. The most confusing and complex disorder is
idiopathic portal hypertension (IPH). IPH is characterized
by non-pathognomonic pathological changes (with the
absence of cirrhosis) of the liver in addition to findings
of portal hypertension. Study groups (mostly originating
from Japan and India) have not reached a conclusion on
the nomenclature for IPH. Indian study groups prefer to
use the term non-cirrhotic portal fibrosis, while Japanese
researchers call the disorder IPH. American study groups
named the disorder as hepatoportal sclerosis'”. Regardless
of the nomenclature used, IPH is a distinct clinical entity
with characteristic features including interesting and
complicated pathogenetic mechanisms.

In this review we will discuss the pathogenesis,
clinicopathologic findings, treatment and prognosis of this
disorder under the light of current knowledge.

PATHOGENESIS

IPH has a non-sporadic character in some parts of the
world. It is one of the most important causes of portal
hypertension and esophageal variceal bleeding. The latter
case is encountered in Indian continent. In India, IPH
causes up to 25% of all esophageal variceal bleedingm.
Such a heterogeneous distribution is most probably due to
possible underlying etiological factors. The pathogenesis
of this disorder is still not understood and there is some
controversy about this subject.

Theories on the pathogenesis of IPH
Although there are some theories on the pathogenesis of
IPH, unfortunately none have proved to be a single factor
fully explaining the pathogenesis. These theories include
the trace element-chemical theory, autoimmunity theory,
infection theory, thrombosis theory and genetic theory.
IPH seems to be a multifactorial disease in which two
or more etiological factors may play a role.

Trace element-chemical theory

Chronic exposure to arsenic” or vinyl chemicals' has
been incriminated in the development of IPH. Exposure
to these chemical substances for a long time may result
in histological findings resembling hepatoportal sclerosis.
Although it is tempting to incriminate these chemicals as
primary etiological factors, most patients never report such
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exposure. Some drugs and pharmaceutical agents may
also result in clinicopathologic findings mimicking IPH.
Vitamin A toxicity, methotrexate and 6-mercaptopurine

may result in such a clinical picture.

Autoimmunity theory

Based on several reports in the literature, there is some
evidence that IPH may be related to autoimmune reactions
and immunological abnormalities. It is not known whether
this immunity connection is the primary underlying
disorder or a coincidental phenomenon. However, it is
widely accepted that autoimmune diseases (especially
connective tissue diseases) increases the prevalence of
IPH in certain patient groups. The most important IPH
associated diseases are mixed connective tissue disease (6
cases'), systemic sclerosis (20 cases'’) and systemic lupus
erythematosus (16 cases™). In addition, a Japanese survey'
found that hypergammaglobulinemia is the most common
presenting autoimmune dysfunction (26% of all included
IPH patients), along with chronic thyroiditis as the most
common autoimmune disease. Although there may be a
coincidental relationship between these disorders, some
evidence supports autoimmunity having some effect over
IPH in selected patients. For example, platelet-derived
growth factor (PDGF), connective tissue growth factor
(CTGF) and other cytokines are found to play role in
the development of such disorders. These cytokines may
result in pathological changes resembling IPH" such
as peri-biliary fibrosis in the portal tracts and increased
myofibroblastic spindle cell activity in the portal tracts.
As previously noted by Nakanuma ef al" | the increased
expression of adhesion molecules in portal venous
endothelial lining cells may also reflect the secondary
effects of these autoimmune diseases.

Infection theory

Chronic or recurrent infections are incriminated as an
ctiological factor for the development of IPH. The
insidious clinical nature of IPH supports this theory.
Chronic exposure to antigenemia of intestinal origin
may result in mild portal inflammation. When repetitive
antigenemia occurs for a long time, these successive
inflammatory reactions in portal tracts may trigger the
pathological changes to eventually result in IPH. The
cornerstone studies that first showed the importance
of portal antigenemia in the development of IPH-like
pathological changes were animal studies performed in
rabbits and dogs'"""”. The profound high prevalence
of IPH in India is attributed to increased prevalence of
abdominal and intestinal infections'!

Thrombosis theory

The most controversial issue in IPH is the contribution
of portal tract thrombosis in the pathogenesis of IPH.
As stated previously by Okuda™, the Japanese Research
Committee on IPH argues against the thrombosis theory
based on the following: (1) the insidious onset of IPH,
(2) increased splenic blood flow in IPH (splenic blood
flow is expected to decrease in portal vein thrombosis),
(3) no evidence of increased thrombophilia in IPH cases,
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and (4) biopsy examinations of IPH cases
very low percentage of portal vein thrombosis (2, 3%).
However, some of these points conflict. In our opinion,
the thrombosis theory must be expanded as “repetitive
micro-thrombosis theory”. We believe that in the very
early stages, clinically undetectable micro-thrombosis
in the small intrahepatic branches of the portal vein
eventually result in periportal fibrosis-like reconstruction.
The disease then becomes clinically evident when portal
hypertension develops, either as splenomegaly (related to
anemia or found incidentally) or variceal bleeding. In the
very late stages, overt portal vein thrombosis in the major
branches is observed. These suggestions are supported
by other studies (discussed later). In our own unpublished
data, the prevalence of thrombophilic factors (either
genetic or acquired) is found to be increased. In our IPH
patient population, protein C-S deficiencies were found
in 13%, the factor-II mutation was found in 4.3%, the
factor-V Leiden mutation in 13%, paroxysmal nocturnal
hemoglobinuria in 4.3% and systemic lupus erythematosus
in 4.3% of all IPH patients. We believe that the increased
prevalence of thrombophilic factors in this patient
population is beyond the point of coincidence.

Therefore, extrahepatic portal vein obstruction
secondary to thrombosis is a distinct clinical entity and
should not be confused with the thrombosis theory.
Secondly, there are studies that suggest thrombosis of
the portal vein occurs during the course of IPH. In 2005,
Matsutani ¢ a/'” showed that 2 of 22 TPH patients had
partial portal vein thrombosis at the time of IPH diagnosis,
and another 7 patients (who were free of thrombosis
at the time of IPH diagnosis) developed portal vein
thrombosis in a mean period of 10.5 years. The authors
believe that frequent follow up ultrasonography screening
may be helpful in identifying thrombosis attacks. The IPH
patients with portal vein thrombosis in this study were
found to have a significantly higher degree of decreased
liver functions, refractory ascites, hypersplenism and poor
general status. In 2002, Hillaire ¢z al™ investigated a group
of IPH patients for prothrombotic conditions. They
initially included 42 patients with predominant pathological
findings of IPH but excluded 11 patients with concurrent
portal vein thrombosis. Additionally, during follow up of
the final 28 patients studied, 13 of the patients developed
portal vein thrombosis and 9 of them were also positive
for an overt prothrombotic condition. The authors
concluded that in 50% of the IPH cases, a prothrombotic
disorder was found (which is similar to our patient
population) and patients with portal vein thrombosis were
given a poor prognosis, indicating advanced disease and
poor liver capacity.

These two studies were performed after the
comprehensive review by Nakanuma e/ al" who suggested
a staging system for IPH cases. They proposed that 4
stages are observed and identifiable in IPH. Stage-1
indicates the earliest stage of IPH where the liver is free
of apparent atrophy, and stage-4 consistes of advanced
liver atrophy together with portal vein thrombosis, which
is clinically detectable and indicates a poor prognosis. This
classification system also defines the stages of the natural

www.wjgnet.com



1908  ISSN 1007-9327  CN 14-1219/R

World J Gastroenterol

April 7, 2007 Volume 13 Number 13

Increased risk of thrombophilia
® Genetic backgroud
@ Genetic risks of thrombophilia
@ Other unknown predisposing factors?
@ Acquired thrombophilic factors

Internal triggering factors External triggering factors

of thrombosis? of thrombosis?
@ Autoimmune diseases @ Chemical toxicity
@ Subclinical infections @ Drugs

@ Repeated portal \ / @ Pica
antigenemia @ Specific infectious

@ Repeated portal pathology? (Unknown
microthrombi viral hepatitis)

\/

Repetetive microthrombosis in the

portal venous system resulting in
periportal fibrosis

\4
Increased hepatic fibrosis mainly
around portal tracts, increased
portal hypertension and finally
overt iph

Figure 1 Our proposed theory about etiopathogenesis of idiopathic portal
hypertension.

history of IPH. We believe that undetectable micro-portal
venule thrombosis is one of the major contributors to
the development of IPH and detectable macro-portal
vein thrombosis is an indicator of advanced IPH with
poor prognosis. This topic is very controversial and is
open for prospective follow-up studies to investigate the
contribution of thrombosis in the pathogenesis of IPH.
Additionally, there is no prospective study in the literature
that shows clinicopathologic and histologic progression of
a total thrombosis in the main portal vein or intrahepatic
portal vein branches to IPH.

Genetic theory

In the literature, there is a lack of genetic studies in IPH.
In 1987, Sarin ez a/'” found the association of a high
degree of HLA-DR3 aggregation in family members
with IPH. Interestingly, in 2005 and 2006, two case
reports™* associated IPH with a genetic syndrome called
“Adams-Oliver” syndrome. It is characterized by skeleton
abnormalities (i.e. limp and extremity malformations,
brachydactyly, poly and oligodactyly, hypoplastic nails,
scalp and skull defects) and congenital heart defects.
Extrahepatic portal vein thrombosis is not accepted as a
component of the syndrome. This syndrome is mostly
inherited in an autosomal dominant fashion and is related
to undefined genes that regulate vascular development.
Among these 4 cases, two of them were found to have
portal vein thrombosis along with a diagnosis of IPH.
The authors believe that this vascular genetic disorder
predisposes to thrombosis and IPH. Interestingly, the only
genetic link to IPH also seems to be dependent on the
thrombosis theory.

Single factor or multifactorial disease?

The literature includes conflicting studies about
the ctiopathogenesis of IPH, which has resulted in
controversy. We believe that this is a multifactorial disease
that includes a possible genetic background and onset may
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Figure 2 The histological examination of the portal vein shows periportal
thickening (marked by asterisks) found in an IPH patient.

occur at any time in life. Thrombosis throughout the portal
system probably plays a key role in both the initiation
and progression of the disease. Our proposal about the
etiopathogenesis of 1PH is shown in Figure 1.

PATHOLOGICAL FINDINGS IN IPH
The pathological findings in IPH are very heterogeneous

and have been studied in detail by various groups'****,
This heterogeneity is most probably due to changes
occurring with the progression of the disease and changes
in hepatic blood flow dynamics.

Grossly, the liver may be atrophic and/or nodular.
Liver atrophy is a later finding in the course of the discase
due to collapse of the peripheral liver architecture, along
with ischemia related hepatocyte drop-out via apoptosis. In
histological examination (Figure 2), the classical findings of
IPH can be divided into two aspects. The primary finding
directly related to IPH is intimal fibroelastic thickening
of medium and small branches of the intrahepatic
portal vein. The second aspect, resulting secondarily to
obliterated portal branches, ate aberrant neo-vascular
formations, sinusoidal dilatation and hepatocellular
nodular hyperplasia. (NOTE: Neo-vascular formations are
sometimes termed “herniation of portal vein” and these
neo-vessels are thought to arise from vasa septalis or inlet
venules. These vessels play an important role in shunting
blood flow from the obliterated portal segment towards
unaffected sites).

At autopsy, there is a high degree of thrombosis in
medium to large portal branches. Indian and Japanese
authors are in agreement on this topic. In advanced cases,
liver examination at autopsy revealed this common finding
in the previously mentioned studies. Additionally, at various
anatomic segments of the portal tract, depending on the
biopsy site (e.g. wedge biopsy, needle biopsy and autopsy
findings), thrombosis in the portal venous system was also
found"""™*, These findings support the staging system
suggested by Nakanuma ez 2/ in which grossly evident
portal thrombosis is accepted as an advanced stage finding;
In Figure 3, splenoportography of a patient with IPH (who
was diagnosed and followed in our hospital) is shown. The
patient developed a portal vein thrombosis during follow
up. Although there are 2 major sites of thrombosis in the
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Figure 3 Splenopo-
rtography shows two
major sites of thrombosis
in portal venous system
(shown by asterisks).
Note the dilated portal
vein at hepatic hilum
despite portal vein
thrombosis.

Figure 5 Splenoportography shows patent portal vein with severe dilation and
collateral circulation. Note the small caliber of intrahepatic portal vein branches
compared to extrahepatic portal vein.

major portal veins, the portal vein at the hepatic hilum is
found to be dilated despite a severely occluded portal vein.
This finding is very suggestive of concomitant IPH (Figures
3 and 4).

CLINICAL FINDINGS IN IPH

A clinical definition of IPH is “a state of portal
hypertension in which no liver disease is found”. Thus
IPH is usually the final diagnosis of an exclusion process.
Usually IPH patients are in good condition, have near
normal or normal liver functions (including normal
albumin levels and prothrombin time) but present with
variceal bleeding that is detected in investigations of
hypersplenism. Ascites is almost always a finding of
advanced cases in which the liver atrophies and residual
capacity is limited.

There is no known male or female preponderance of
IPH; both sexes are believed to be equally affected. There
is a slight female preponderance in some studies™* and
this may be related to autoimmune disease, which is a
condition mostly observed in the female population.

Clinical presentation has been studied in two large
Indian studies. Sarin ef a/'" reported that 13.5% of patients
had splenomegaly, 84.5% of patients had a history of
upper gastrointestinal bleeding, 92% of patients had
esophageal varices, and 22.3% of patients had gastric
varices. When they compared these patients with portal
vein thrombosis patients, the IPH group was found to

Figure 4 The computed tomography of the same patient in figure-3. Note the
thrombosis in the portal vein (Marked by arrow).

have larger spleens but lower prevalence of ascites, gastric
varices, history of upper gastrointestinal bleeding and
almost no jaundice. In another Indian study, Dhiman
et al”™ reported that 96.7% of patients had splenomegaly
and 64.9% of patients had a history of upper
gastrointestinal bleeding. Interestingly, the durations
of patient presentation to a medical unit after onset of
symptoms were within 12 mo (36.4%), 13-60 mo (27.2%),
61-120 mo (20.5%) and more than 120 mo (15.9%).
This is possibly a reflection of medical care problems
in a developing country. Another study by Okuda e# al™
reported different results. In 1984, they reported 86 cases
of IPH. The main presenting symptom of these patients
were anemia related symptoms (26.2%), hematemesis
(23.7%) and splenomegaly (18.4% of all patients, mostly
detected and referred by a physician). They detected varices
in 84% of all cases. The clear difference in presentation
patterns suggests that there are two, non homogenous
IPH groups in these countries. But we believe that this
important clue has a very important and basic message:
the Indian IPH population is formed of more chronic and
advanced IPH cases than the Japanese and Western cases.
We believe this is one of the main causes of conflict in the
IPH literature.

COMPLICATIONS AND TREATMENT

The major complications of IPH can be summarized as
esophageal varices and hypersplenism. Although portal
hypertension is very evident (Figure 5), the absence of liver
dysfunction (except for very chronic and late stages of the
disease) is a protective factor against these aforementioned
complications. Ascites, hepatic encephalopathy, abnormal
liver function tests and jaundice are rarely observed and
all of these findings are transient if occurring at all.
Interestingly, in contrast to this judgment, the studies from
India state that 70% of IPH patients present with a history
of major variceal bleedingm. This might not be confusing
because, as previously stated, the Indian patient population
harbors chronologically older IPH disease and patients
present in later stages.

Esophageal varices
The esophageal varices (EV) that form during the course
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of IPH have some distinctive features. The walls of
these variceal veins are relatively thicker than the varices
observed in cirrhosis. They rarely harbor “red-spots”
that herald a variceal bleeding. They are simply dilated
veins that rarely complicate, and are relatively easy to treat
compared to cirrhosis. Varices with varying degrees are
found in almost all of the patients with IPH. In some
surveys, the EV is reported to be found in 90% of the
IPH patientsm.

One of the important issues in management of EV in
IPH is the mode of treatment. The portal hypertension
that occurs in IPH is not accompanied by liver synthetic
dysfunction. The mechanisms that play a major role in
cirrhotic patients are not observed in IPH due to a liver
that remains functioning. The hyper-dynamic mesenteric
circulation and imbalance in vasoactive mediators are
not observed in IPH. Therefore, conventional medical
treatment regimens, such as beta-blockers and nitrates,
can be accepted as ineffective due to the lack of these
mentioned changes. This is supported by a recent study by
Sarin ¢ ai”” in which medical treatment was found to be
inferior to endoscopic variceal ligation (EVL) in patients
with IPH in reducing the rebleeding rate. One of the major
disadvantages of this report is the low number of patients
studied. Another uncontrolled study from India found that
variceal sclerotherapy reduces the monthly rebleeding rate
14-fold"™".

Another management problem is the development
of portal hypertensive gastropathy and gastric varices.
Although these two conditions are rarely observed in
IPH cases, EVL may have serious adverse effects in that
EVL may induce their formation. Once formed, gastric
varices should be treated by intravariceal glue-injection
therapy, which is an effective modality of eradication.
Portal gastropathy in IPH cases are usually transient. The
formation of new spontaneous shunts after a successful
eradication program is an expected finding and is
protective against varices formation.

Hypersplenism

Levels of all blood elements begin to decrease as the
condition worsens and severe hypersplenism is now
considered as one of the most important indications
for splenectomy in this group of patients. In our
personal experience, it may be good practice to select
patients according to their co-morbid conditions, degree
of hypersplenism and the condition of varices. Also
splenectomy has been found to be more complicated in
patients with massive splenomegaly, and these patients
must be followed carefully after this surgery.

PROGNOSS

The overall prognosis for IPH is almost always excellent.
This is mostly related to and dependent on preserved
liver synthetic functions. The most important factor is
the follow up of EV and management of EV by EVL or
sclerotherapy. One important follow-up study from Japan
reported very important findings about the prognosis of
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these patients™. Thirty per cent of all deaths were due
to esophageal bleeding while 25% were due to hepatic
insufficiency. The major adverse prognostic factor were sex
and age of onset. Male patients showed a shorter life-span
than females, and the patients who had onset of discase
before 40 years of age showed poorer prognoses. These
data (despite the small size of the study) suggest that eatly
onset of disease results in earlier completion of the natural
course. The disease resembles a cascade in which liver
atrophy is the main rate-limiting step in the course of IPH.
The overall prognosis can be placed between the normal
population and cirrhotic patients.

concruson

IPH is a heterogenous disorder with varying clinical
pictures, including asymptomatic splenomegaly and
recurrent variceal bleeding. Its etiology is still unknown,
but some evidence and epidemiological studies suggest
that it 1s a multifactorial disease with a genetic basis.
Current knowledge indicates that some triggers are intra-
abdominal infections, autoimmune processes, and chemical
toxicity. Although the prognosis is excellent, careful follow
up and management of patients, with extra attention to
treatment esophageal varices, is required. Further studies
are needed in order to clarify the issues of ctiology and
possible genetic background.
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