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ABSTRACT

Background: Non-cirrhotic portal hypertension includes primarily the cases of non-cirrhotic portal fibrosis (NCPF) and extra-hepatic portal
vein obstruction, both showing no significant parenchymal disease. NCPF is a disease of uncertain etiology characterized by periportal
fibrosis with small and medium sized portal vein branches involvement. Most study done in the past are clinical, hence we decided to analyse
its histo-pathological features with clinical correlation.

Methods: This is four and half year’s retrospective study of liver biopsies of clinically diagnosed patients of NCPF. Fifteen patients of
EHPVO served as controls. Biopsies were stained with Haematoxylin and eosin, reticulin and Masson’s trichrome.

Result: Total 978 benign specimens (excluding space-occupying lesions) received, of which 45 diagnosed as NCPF (4.6%). Most patients
(68.88%) were between 20-40 years (M:F ratio 1:1.5), commonest symptoms long-standing splenomegaly (95%), anemia (78%) and variceal
bleeds (42%) with duration varying from 3 months to 11 years. Commonest histopathological findings were portal tract fibrosis (77.78%),
phlebosclerosis (68.89%), portal tract remnants (24.44%), more frequently seen in NCPF than EHPVO, septal fibrosis was seen in five.
Follow up available in 91.11% cases showed no mortality or liver failure, but significant morbidity due to repeated episodes of variceal bleeds
and hypersplenism.

Conclusion: NCPF is still common in India. Distinctive features on histology are portal tract fibrosis, portal tract remnants, with phlebosclerosis
which is being statistically significant when comparing with EHPVO. NCPF can show advanced fibrosis, can also present with features of
decompensation mimicking cirrhosis, however its course remains stable with good long-term survival.
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Introduction

Portal hypertension (PHT) can be cirrhotic and non-
cirrhotic. The diseases leading to non cirrhotic portal
hypertension (NCPH) are primarily vascular in nature and
classified anatomically on the basis of site of resistance to
blood flow, as pre-hepatic, hepatic and post-hepatic. Hepatic
causes are further classified as pre-sinusoidal, sinusoidal
and post-sinusoidal. Two main entities presenting with
NCPH are non cirrhotic portal fibrosis (NCPF) and extra
hepatic portal venous obstruction (EHPVO), both of which
show no significant parenchymal dysfunction.[">3],

EHPVO is a childhood disorder, more commonly seen
in developing countries. It is characterized by a chronic
blockage of main portal vein leading to PHT and upper
gastrointestinal bleeding.[*>¢7# Histology can overlap with
NCPF, however, radiology shows portal cavernoma.

NCPF is a disorder of young adults and is clinically
characterized by moderate to marked splenomegaly
(disproportionate with average weight 723 gms.), with
or without hypersplenism with patent hepatic and portal
veins.>*1 The portal pressure is comparable to that of other

conditions causing PHT % and the clinical features overlap
with cirrhosis. The disease has been reported from all parts
of worlds, more from the developing countries.[!!:1213:14.15]
where it is more common in young males ( 3" to 4" decades)
of low socioeconomic groups.!%131617 Similar kind of
disease known as idiopathic portal hypertension (IPH)
in Japan and idiopathic non-cirrhotic portal hypertension
(INCPH) in west, has female preponderance and presents
later (4" and 5" decade). The etiology of NCPF is unknown
and poorly understood. A number of hypotheses are
postulated, and infections and prothrombotic states as
etiology are commonly incriminated in the eastern and
western patients, respectively. On gross examination,
the portal vein is generally dilated with thickened walls.
Autopsy series commonly show thrombosis in the medium
and small (diameter <300 um) portal vein branches.*!!

Incidence of NCPF is reduced these days, but it still
remains one of the commoner causes of NCPH in India.
Though many clinical studies have been done, but there
are only few primarily describing the detailed histological
features of NCPF.
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Ours is one of the largest public hospitals and 1800 bedded
tertiary care centre in western India, which caters to the
poor patients virtually free of cost and has a dedicated
hepatology department. Hence, we decided to do the
histopathological analysis of NCPF on liver biopsies with
its clinical correlation and to know its burden in our setup.

Materials and Methods

This is a retrospective study of liver biopsies, received over
the period of 4.5 years (January 2010 to June 2014), of
clinical cases of NCPF, either diagnosed at our institute or
referred from outside for further management.

Inclusion criteria: Clinical evidence of PHT (ii)
Radiological examination (abdominal CT or Doppler
Ultrasound) demonstrating patent portal and hepatic
veins at initial diagnosis (iii) Negative markers including
viral, autoimmune etc with normal copper studies (iv)
No clinical/ histological evidence of known causes of
non-cirrthotic PHT (other than NCPF) including hepatic
schistosomiasis, congenital hepatic fibrosis, nodular
regenerative hyperplasia etc.

Exclusion criteria: Space occupying/ infiltrative lesions.

Control: EHPVO patients, where clinical features are
either non-classical or where biopsy done as a routine, at
the time of splenectomy to rule out cirhhosis.

Relevant clinical and laboratory data were recorded from
patient’s files. All liver biopsies were fixed with 10%
neutral buffered formalin. Serial step sections of 3 um
thicknesses were prepared and stained with haematoxyllin
and ecosin (H&E), reticulin, masson’s trichrome, Per-
iodic Schiff with diastase, orcein and Prussian blue stains.
Biopsies were then evaluated for the following histological
features-

i)  Phlebosclerosis, defined as a portal vein with a reduced
or completely sclerosed lumen, and was graded
according to percentage of portal tracts affected (0%,
<50% and >50%)

ii) Paraportal shunting vessels, defined as enlarged thin
walled vessels outside but in close contact with PT.

iii) Aberrant vessels defined as, increased number of
draining vessels inside the portal tract or lobular
parenchymal (angiomatoid lesion).

iv) Portal tract remnants, defined as PT having size smaller
than twice the diameter of bile duct, which is smaller
than the size of the periportal surrounding hepatocytes.

v) Presence of dilated portal vein branch (normal being at
least three times greater than the diameter of the bile
duct, or the hepatic artery).
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v) Thin incomplete septae, defined as those ending
blindly over the lobules

Staging of fibrosis was done as per Ishak’s modification of
hepatitis activity index (HAI) system for chronic hepatitis.
(1819201 Stage 1 and 2 were defined as lower stage and
stage > 3 as higher stage fibrosis. Follow ups were done
wherever available.

Continuous variables were compared using ANOVA,
discrete variables by Fisher’s exact test, and non-Gaussian
variables by a non-parametric test. P-values < 0.05 was
considered statistically significant when two groups are
compared. o error was taken as 0.2 (80% accuracy).

Permission: from Institutional ethics committee.

Result

Of the total 978 cases of non-neoplastic livers received for
histopathology (excluding benign space occupying lesions),
45 were of NCPF (28 transjugular, 16 percutaneous and 1
wedge biopsy).

Patients’ age ranged from 18 to 60 years (mean age 34.3 yrs)
and most patients (75.5%) presented between 20 to 40 years.
There was slight female preponderance with male: female
ratio being 1:1.5 (18 M, 27 F). The duration of symptoms
varied from 3 months, to 11 years (patient referred from
outside) and most common presenting symptoms (table 1)
were long standing splenomegaly, esophageal varices with
bleeding and anemia. Symptoms of decompensation such
as ascites (n=7,15.56%) and jaundice (n=3,6.67%) were
present in few. None had hepatic encephalopathy.

Amongst liver function tests, the aspartate amino-
transferase (AST) levels were raised in 16 (42.10%, range
40 to 90 U/L) while alanine amino-transferase (ALT) levels
were raised in 6 (15.79%, range 42 to 69U/L). The direct
bilirubin was raised in 9 (20%) cases, hypoalbuminemia in
16 (33.33%) and raised PT-INR in 14 patients (31.1%, range
1.1 to 1.8). The endoscopy was available in 35 (77.8%) and
all these showed esophageal varices, with gastric varices in
2 (4.44%) and features of portal gastropathy in 1 (2.22%).

Among the histological findings (Table 1), the specific
features like portal tract fibrosis, phlebosclerosis were
more common (Figure 1) with other features (Figure 2)
like portal tract remnants, portal tract approximation and
short/ bridging septae (Figure 1). Nonspecific features
of portal hypertension such as sinusoidal and portal vein
dilatation, paraportal shunt vessels and increased vascular
channels in portal tract and lobular parenchyma were seen
in few and normal liver histology was found in 6 (13.3%)
cases. Of the cases with septal fibrosis (n=5, table 2), one
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showed short septae (stage 1), three showed bridging
septae (stage 3) and one showed bridging septac with
occasional nodule formation (stage 5). We also attempted
a clinical correlation of these cases with septal fibrosis. All
patients were female with age ranged from 22 to 46 yrs and
duration of symptoms varied from 3 months to 4 years. The
aminotransferase levels were minimally raised in 2 cases.
They all presented with splenomegaly and anemia and two
had esophageal varices. None had jaundice or ascites.

Follow up was available in 41(91.1%) patients with
duration varying from 6 months to 11 years. All patients
were alive with near normal liver function tests, including

Table 1: Comparison of features of NCPF and EHPVO.

cases with high stage fibrosis, as well as those presenting
with decompensation.

Of the 15 controls, (EHPVO cases), their age ranged
from 9 years to 36 years (mean age 20) with slight
female preponderance (M: F - 1:1.5). All presented with
splenomegaly with esophageal varices in most cases.
On histology (table 1), most common findings were
phlebosclerosis and portal tract fibrosis. Other nonspecific
features were sinusoidal and portal vein dilatation and
increased portal vascular channels seen in few cases.
Occasional case also showed recanalised thrombus in
portal vein (Figure 2F).

Clinical features
Splenomegaly 43 (95.56) 15 (100) 1.00
Esophageal varices 36 (80) 13 (86.67) 0.71
Variceal bleeding 18 (40) 10 (60.67) 0.13
Histological features Specific Features
PT fibrosis 35 (77.78) 5(33.33) 0.0034
Phlebosclerosis 31 (68.89) 1(6.62) <0.0001
PT remnants 11 (24.44) 0 0.05
PT approximation 8 (17.78) 0 0.18
Septal fibrosis 5(11.11) 2(13.33) 0.49
Nonspecific features
Sinusoidal dilatation 16 (35.56) 7 (46.67) 0.54
Para-portal shunt vessels 9 (20) 0 0.095
Increased vascular channels in PT 5(11.11) 2 (13.33) 1
PV dilatation 4 (8.89) 4 (26.67) 0.09
Increased parenchymal draining vessels 1(2.22) 0 1
Perivenular fibrosis 1(2.22) 0 1

(PT: Portal tract, PV: Portal vein, PHT: Portal hypertension)

Table 2: Cases with septal fibrosis (n=>5):

Age/Sex 22/F 29/F 23/F 49/F 46/F
Duration of symptoms 1 year 1 year 4 years 7 months 3 months
PTINR 1.14 1.32 1.1 0.9 1.1
Fibrosis stage 5/6 (HSF) 3/6 (HSF) 3/6 (HSF) 1/6 (LSF) 3/6 (HSF)
Follow up 2 years 11 years 2 years 3 years 6 months

(C/F- Clinical features, HSF: High stage fibrosis, LSF: Low stage fibrosis)
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Fig. 2: Portal tract remnant, approximation and increased in number of thin-walled vessels (A, B, C: H&E x400). Para-portal
shunt vessels and Portal vein dilatation (D,E: H&E, MT x100). Recanalised thrombus in portal vein in EHPVO (F: H & E, x400)
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Discussion

Non-cirrhotic portal hypertension presents in a significant
group of patients and accounts for 15-30% of all patients
of portal hypertension. In our study of 45 cases of NCPF
(average 4.5 cases per year), there was slight female
preponderance with mean age being 34.3 years and
duration varying from 3 months to 11 years. The study
by Dhiman et al from north India (n=151)I'" and Okuda
et al from Japan (n=122) 2! also noted slight female
preponderance. However, other studies from India such
as Pandey et al (n=336) from South India ['%, Sarin et al
(n=326) from North India found equal M: F ratio. This
could be due to difference in sample size and/ or regional
variation; however, age of presentation was similar in all
these studies. In contrast, study by Verheji et al (n=70)
from west (Netherland and Belgium)!"®! reported male
preponderance with mean age of presentation being 10
years higher.

In our study, splenomegaly, esophageal variceal bleeding
and anemia were the common presenting symptoms.
Similar symptoms were also reported in other studies too.
[10.13.17.211 Jaundice and ascites were seen in few in our study,

similar to those reported by Dhiman et al and Madhu et
2] .[10.17]

The parenchymal damage is minimal in NCPF which is
manifests as near normal/ minimal rise in aminotransferase
levels.P! Various other studies from India, Japan as well
as from western countries have also reported the same.
[10.13.1617.211 Ty gur study too, most patients showed normal
aminotransferases, while only few showed minimal to
moderate rise of levels (range 43-90 U/L).

Consensus definition according to Asian Pacific Association
of Study of Liver is ‘It is a disease of uncertain etiology
characterized by periportal fibrosis with involvement of
small and medium sized portal vein branches, resulting in
the development of portal hypertension’.’¥ The histological
changes in NCPF were aptly summarized by Nayak et al.
as ‘obliterative porto-venopathy of liver’.l"""In our study,
commonest histological features were portal tract fibrosis,
phlebosclerosis and portal tract remnants similar to that
described by others. It is possible that some authors might
have described portal tract remnants as streaky portal tract/
pinched off portal tract, while others have interpreted
phlebosclerosis as portal tract fibrosis.'%!317 In our study,
normal histology was also seen in few cases, which is
similar to the findings of Madhu et al,l'”? but not described
by others.

The septal fibrosis in NCPF are not as common as seen in
cirrhosis, but thin incomplete septae (low stage fibrosis)
have been described in various studies.['?#252¢ In our

study too, septal fibrosis were seen in 5. However, septae
were complete (high stage fibrosis, > stage 3) in most
(n=4). Okuda et al (n=122) Y and Madhu et al (n=30) ' in
their study have described septal fibrosis in approximately
52% and 6.66% cases respectively, but on wedge biopsies.
Dhiman et al (n=100) have also reported septal fibrosis in
10% cases (n=10) of which only 7 were needle biopsies,
however they did not describe the extent of fibrosis in detail
in these needle biopsies.!'™ Thus most studies have reported
the description of fibrosis on wedge biopsies, which is
not ideal as it is known to show subcapsular scarring and
nodularity, regularly in routine samples.?’?*] Hence, the
needle biopsies are recommended, as were done in our
study. We also did staging of these cases as per Ishak’s
modification of hepatitis activity index (HAI) system for
chronic hepatitis,* which is not done by other authors to
the best of our knowledge. However, it still remains the
matter of discussion, whether the same system should be
applied to stage NCPF/IPH/INCPH as well. Also all the
patients with septal fibrosis in our study were female, thus
we need to study further, whether females are more prone
to develop fibrosis or it simply just followed the trend of
overall female dominance as was present in our study (M:
F-1:1.5).

The course of NCPF is usually benign. It rarely presents
with the features of decompensation and liver failure.
(293031321 Same is reported by Dhiman et al ['” and Madhu et
all' too in 10% cases. In a French follow-up study, PVT,
ascites and liver failure have been shown to develop in
46%, 50%, and 21%, respectively, over a mean period of
7.6 years.**!In our study also, decompensation was seen in
few, but their course remained stable on further follow up,
including those showing higher stage fibrosis. However,
this kind of follow up was not available in other studies.

EHPVO and NCPF share etiological factors, clinical
presentation and histological features. Early age acute
or recurrent infections in an individual with thrombotic
predisposition constitute the likely pathogenesis and both
disorders present with clinically significant PHT with
preserved liver functions. ** Most of the time, diagnosis
of the former does not required liver biopsy, however there
could be overlap of the features in some cases.’*'®) We
analyzed and tried to compare clinical and histological
features of EHPVO and NCPF cases (Table 1). In our study,
EHPVO presented at younger age but showed M: F ratio
similar to NCPF. Both presented with splenomegaly and
esophageal varices. However on histology, among specific
features, phlebosclerosis, portal tract fibrosis and portal
tract remnants were significantly more frequent with NCPF
of which of phlebosclerosis was found to be statistically
significant (p=0.0001).
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Conclusion

Thus to summarize, NCPF still remains one of the
important causes of portal hypertension in India in spite of
improvement in hygiene and living standards. It can present
with features of decompensation mimicking cirrhosis,
but have relatively stable course. Phlebosclerosis, portal
tract fibrosis and portal tract remnants still remain most
common histological findings with phlebosclerosis being
statistically significant when comparing with the features
of EHPVO. A high stage fibrosis (> stage 3) can also be
present in NCPF, however exclusive study of a larger
series of only those cases showing septal fibrosis should
be done along with long term follow up, to differentiate it
from cryptogenic cirrhosis. A multicentric collaboration is
necessary for any further conclusion.
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