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Abstract

Aim Idiopathic non-cirrhotic portal hypertension (INCPH) is a vascular disorder of uncertain origin. Diagnosis can be chal-
lenging on liver biopsy. Despite diverse histomorphologic findings documented in literature, studies on the frequency of
these findings are lacking. This study aims to assess both the histomorphologic features and the immunoexpression patterns
of CD34 and glutamine synthetase (GS) in liver biopsies and searched for their contribution to the pathologic diagnosis of
INCPH.

Materials and methods Hematoxylin—eosin, CD34, and GS-stained liver needle biopsy sections of 16 patients clinically
diagnosed with INCPH were retrospectively analyzed. Histologic findings such as portal vein narrowing, obliteration, or
loss were grouped as major findings, while portal vein herniation, hypervascularized portal tracts, and periportal abnormal
vessels were grouped as minor findings, and their frequency were evaluated. Periportal endothelial CD34 stained areas were
measured via ocular micrometer. The distribution of GS immunoexpression was evaluated. Eighteen healthy liver donor
biopsies were evaluated as controls.

Results In INCPH cases, 58% of portal tracts showed major findings, compared to 15% in the control group (p <0.001).
Minor findings were observed in 16% of INCPH cases and 7% of controls (p =0.014). The number of portal tracts with
histologic findings is significantly higher in INCPH than in control liver biopsies. Abnormal portal tract distribution, like
being close to each other, was seen in 75% of INCPH cases but not in controls (p <0.001). Nodular regenerative hyperplasia
(NRH) was present in 31% of cases. Periportal CD34 expression was higher in INCPH, and affected areas were larger than
in controls (p <0.001). Irregular GS staining, i.e. GS staining with patchy distribution in zone 3, and/or periportal and zone
2 hepatocytes, was found in 62% of INCPH cases, while controls showed the usual pattern (p <0.001).

Conclusion In the biopsy diagnosis of INCPH, in addition to the presence of major histologic findings and the amount of
portal tracts displaying these features, the expression of endothelial CD34 in periportal areas, and irregular hepatocellular
GS expression can also be considered as supporting feature.
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This study was presented as an oral presentation at the 31st National Introduction
Pathology Congress in Izmir/Turkey.

D4 Melek Biiyiik Portal hypertension (PH) has various etiologies other than
melek.buyuk @istanbul.edu.tr cirrhosis including prehepatic, hepatic, and posthepatic con-
ditions [1, 2]. When signs and symptoms of PH develop in
the absence of liver cirrhosis, the condition is designated
as non-cirrhotic portal hypertension (NCPH) [3, 4]. Many
disorders are associated with NCPH, such as infiltrative dis-
L eases (i.e., sarcoidosis), vascular malignancies, schistosomi-
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The diagnosis of idiopathic non-cirrhotic portal hyperten-
sion (INCPH) is possible if all these disorders have been
excluded [5, 6].

The term of INCPH was used for the first time in 2011 for
the presence of PH without underlying liver disease and cir-
rhosis [7]. Various terms were used to date such as hepato-
portal sclerosis, non-cirrhotic portal hypertension, idiopathic
non-cirrhotic intrahepatic portal hypertension, idiopathic
portal hypertension, non-cirrhotic portal fibrosis, incomplete
septal cirrhosis, obliterative portal venopathy, and nodular
regenerative hyperplasia for this entity [4, 6, 8—15]. Since
similar histomorphological findings and clinical courses
were observed and varying terms were confusing, the term
of INCPH was introduced to standardize the nomenclature
as a distinct single entity with various pathological aspects,
rather than different clinicopathological entities [7].

INCPH is a vascular condition with unknown etiology
causing PH and related clinical symptoms and laboratory
findings [7, 16, 17]. Although the etiology is unknown,
various circumstances such as immune function disorders,
infectious etiologies, hematologic factors, metabolic factors,
genetic predispositions, and drug exposure are thought to
be playing role in disease development [3, 16, 18]. Cases
without a defined underlying cause leading to INCPH were
reported in 53% of a series comprising fifty-nine patients
[8].

Liver biopsy is required for the diagnosis of INCPH due
to the lack of definitive diagnostic tests and to rule out cir-
rhosis [5, 19]. Various histological changes, especially in
portal/periportal areas, have been described in liver biop-
sies. However, INCPH may be underdiagnosed, because of
inconspicuous and heterogeneously distributed histologic
findings, in addition to the unawareness of the pathologists
to this entity and evaluation of the biopsies without enough
clinical information [6, 9-11, 18, 19]. The biopsy may
appear nearly normal at low magnification. However, being
aware of this diagnostic possibility and through examination
of the liver biopsy may reveal some histological findings
for the correct diagnosis [16-20]. Even though both portal
tracts and lobular areas are affected, the most common strik-
ing features of INCPH are observed within the portal tracts.
The histomorphologic findings of INCPH are summarized
below:

Portal/periportal findings

Portal tracts may be fibrotic, and the borders are rounded.
Portal vein (PV) might be narrowed, obliterated, or lost.
Obliterative portal venopathy (OPV), also known as phle-
bosclerosis, is considered to be the hallmark of INCPH [4].
OPV is characterized by mural fibrosis and thickening of
intrahepatic small and medium-sized portal vein branches
with subsequent luminal narrowing, obliteration and
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venopenia [12, 20]. Sometimes portal tract sclerosis or fibro-
sis cannot be seen, some portal tracts may be hypoplastic
and only the remnants of the portal tracts might be present.
PV branch is inconspicuous or absent in these portal tract
remnants [16]. Identification of a narrowed PV in small-
est or hypoplastic portal tracts may be difficult or they are
overlooked [19]. Portal vein herniation into the periportal
parenchyma, abnormal thin-walled periportal vessels, and
portal tract hypervascularization creating a slit-like appear-
ance are the other vascular findings of INCPH [9, 16-20].

Parenchymal architectural changes

The most common parenchymal lesion in INCPH is sinu-
soidal dilatation which is not specific to INCPH. It is usu-
ally due to increased sinusoidal pressure caused by changes
in arterial or portal blood flow [17]. Another parenchymal
finding is the close location of portal tracts to each other.
Obliteration of the portal vein leads to parenchymal hypop-
erfusion, resulting in parenchymal extinction defined as a
region with loss of contiguous hepatocytes that cause the
proximity of portal tracts to each other [9, 18, 21].

Nodular regenerative hyperplasia (NRH) is another his-
tologic finding consisting of numerous ill-defined nodules
without fibrosis throughout the liver [10, 11, 13, 18, 22].
NRH demonstrates a vaguely nodular cut surface with the
nodules having a pale appearance and the borders being
darker in color. The pale-appearing nodules represent the
areas of hypertrophy, and the borders consist of atrophic
hepatocyte plates with or without any associated conges-
tion [18].

In normal liver, sinusoidal endothelial cells do not exhibit
CD34 expression. In some conditions such as focal nodular
hyperplasia, macroregenerative nodule, CD34 expression
can be observed in sinusoidal endothelial cells [23]. There
is limited knowledge about the endothelial CD34 expres-
sion pattern in INCPH cases. Periportal sinusoidal CD34
immunoexpression has been mentioned in a few studies in
patients with NRH and OPV [24, 25].

Glutamine synthetase (GS) is a useful marker in the dif-
ferential diagnosis of liver tumors including hepatocellular
adenomas and nodules in cirrhosis [26, 27]. In addition,
abnormal hepatocellular GS expression patterns have been
well documented in focal nodular hyperplasia (FNH) and
nodular regenerative hyperplasia (NRH) [28, 29]. Normal
GS expression is defined as a rim of 2-3 layers of strongly
positive hepatocytes around the hepatic veins (perivenu-
lar pattern) [30]. In NRH, besides pericentral hepatocytes,
immunoreaction in zone 2 hepatocytes [29] and diffuse
hepatocellular immunoreaction were also reported [31].

Because of the ambiguous and heterogeneously distrib-
uted histologic findings and the lack of the entire set of
histopathologic findings in the same biopsy, diagnosis of
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INCPH may be difficult, especially in small biopsies con-
sidered as nearly adequate. Portal venous obliteration, portal
vein loss, and portal tract sclerosis were described as com-
mon findings. However, there are no well-established diag-
nostic criteria considered adequate for the histopathologic
diagnosis and the amount of portal tracts displaying these
findings have not been examined in detail in the literature.
Furthermore, there is limited information about the utility of
immunohistochemistry on the diagnosis of INCPH.

In this study, our aim was to evaluate all the histologic
features as well as the endothelial CD34 and hepatocellular
GS expression patterns in detail and reveal their impact on
the biopsy diagnosis of INCPH.

Materials and methods
Patients

Liver biopsies of the patients with the clinical diagnosis of
INCPH between the years 2015-2022 were included in this
study. After the patients without clinical data were excluded,
a total of 16 patients with NCPH of unknown etiology were
studied.

Eighteen living-related liver transplant donor biopsies
were included as control group. The liver biopsies of both
study and control cases were obtained percutaneously under
ultrasound guidance.

Histologic evaluation

All archived Hematoxylin—Eosin, Masson trichrome (MT),
and reticulin stained liver biopsy slides were re-examined,
and histologic findings were documented. Portal tracts were
counted. Portal/periportal vascular changes were examined.
Because OPV findings have been accepted as the hallmark
of INCPH [4], portal vein narrowing, obliteration, and/or
loss (complete or incomplete) were grouped as major find-
ings, while portal vein herniation, hypervascularized portal
tracts, and/or periportal abnormal vessels were grouped as
minor findings, and the percentages of histologic findings
were documented for each biopsy. The presence of any of
the major or minor histologic finding was considered. The
findings such as sinusoidal dilatation, the proximity of portal
tracts to each other, and nodular regenerative hyperplasia
were also evaluated. Two experienced liver pathologists
(MG, MB) evaluated the biopsy sections by reaching a con-
sensus on histologic findings.

Immunohistochemistry

Four-um thick tissue sections of INCPH and control
cases were incubated with the primary antibodies CD34

(gbend/10, Novocastra, 1 h incubation) and Glutamine
synthetase (6/GS, Biocare, 1 h incubation), by using an
automated staining module (Ventana Medical System-
Benchmark XT/ISH Staining Module, Roche, Switzerland).
Results were evaluated by two experienced liver pathologists
(MG, MB).

Immunohistochemical evaluation

CD34 immunoreaction was detected in hepatic and portal
venules as well as periportal and periseptal sinusoids in
some cases. Presence of sinusoidal endothelial immuno-
reaction was considered sinusoidal capillarization and the
extension of the stained area (from the portal tract edges to
the parenchyma) was measured via an ocular micrometer
under light microscope.

Normal GS expression was defined as a rim of 2-3 layers
of strongly positive hepatocytes around the hepatic veins
(perivenular pattern) [30]. GS staining with patchy distribu-
tion in zone 3, and/or periportal and zone 2 hepatocytes was
considered as irregular staining. Multizonal staining (stain-
ing in both zone 2 and zone 3) was considered as diffuse
irregular staining.

Statistical analysis

All statistical analyses were performed using the Statistical
Package for Social Sciences (SPSS) software for Windows
version 22.0 (IBM Corp, Armonk, NY, USA). For nor-
malization of data Kolmogorov—Smirnov test was applied.
Descriptive statistics were displayed as mean + SD and cat-
egorical variables as frequency and percentage values (%).
The importance of the difference between the case and con-
trol groups in terms of mean values was evaluated with inde-
pendent sample T test. Categorical variables were evaluated
using Pearson’s chi-square test. p value of less than 0.05 was
considered statistically significant.

Results
Patient characteristics

The study cohort included 6 males (37.5%) and 10 females
(62.5%). The mean age was 34 (+2 SD; range 4-60) years.
All cases included in the study cohort had a clinical diag-
nosis of portal hypertension. Six cases had only esophageal
varices at upper endoscopy, and nine cases had esophageal
varices and splenomegaly, and one case had bleeding esoph-
ageal varices and ascites. The portal vein thrombosis was
ruled out by Doppler-ultrasound in all patients. None of the
patients had definite clinical history or histologic evidence
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of underlying liver diseases such as viral hepatitis, autoim-
mune hepatitis, fatty liver disease, cholestatic liver disease.
In the control group, the mean age was 38 (+ 11 SD;
range 23-62) years and included 8 males (44.5%) and 10
females (55.5%).
Clinical characteristics of INCPH and control cases are
shown in Table 1.

Histologic findings

The mean size of the liver biopsies was 1.9 cm (range
0.6-3 cm) in the study group, and 2.1 cm (range 1-3 cm) in
the control group cases. The mean number of portal tracts
was 18 (range 7—40) in the study group, and 16 (range 7-25)
in the control group. Major findings were observed in all 16
INCPH cases (100%) while 15 (83%) of the control group
cases displayed these findings. The number of portal tracts
with major findings showed variation among the INCPH
cases. The major findings were observed in all of the INCPH
cases in at least two (12%) portal tracts. The mean percent-
age of portal tracts with major findings was 58% (12—-100%)
in the INCPH group and was 15% (0-54%) in the control
group (p <0.001).

Minor findings such as portal vein herniation, hyper-
vascularized portal tracts, and periportal abnormal vessels
were seen in 13 INCPH cases (81%) and in 13 (72%) con-
trol group cases. The mean percentages of portal tracts with
minor findings in INCPH and control groups were of 16%
(0-38%) and 7% (0-18%), respectively (p =0.014). Among
INCPH cases, the mean percentage of portal tracts with
minor findings was lower than the mean percentage of por-
tal tracts with major findings (16% versus 58%, respectively,
p<0.005).

When major and minor findings were taken into consid-
eration together, it was found that the percentage of portal

tracts displaying major and/or minor diagnostic features was
increased up to an average of 69% (19-100%) in INCPH
cases and of 22% (8-54%) in control cases (p <0.001).

Abnormal distribution of portal tracts, such as uneven
proximity to each other was detected in 12 (75%) INCPH
cases while none of the control group cases displayed this
feature (p <0.001). Sinusoidal dilatation observed in 6 cases
(37.5%), in two of which were focal. Among the 16 INCPH
cases, NRH was seen in 5 (31%) and none of the control
cases showed NRH findings (p =0.016).

In the evaluation of Masson trichrome stained slides, nine
of the INCPH cases (56.2%) showed no fibrosis and seven
cases (43.7%) displayed portal, pericellular, or pericentral
fibrosis. Hypoplastic-rudimentary small portal tracts, which
could be better visualized with MT staining, were observed
in four (25%) cases.

Major and minor histomorphologic findings are summa-
rized in Table 2 and shown in Fig. 1.

Immunohistochemical analysis

CD34 Periportal-periseptal sinusoidal CD34 expression
was observed in 12 (75%) INCPH cases and only in one
(5.6%) control case. The diameter of the periportal area
with endothelial CD34 immunoexpression ranged between
100 and 600 pm (mean 362 pm, median 400 pm) and 50
to 300 um (mean 133 pm, median 100 pm) in INCPH and
control cases, respectively (p <0.001).

Glutamine synthetase Irregular staining patterns such
as periportal, enlarged pericentral, or multizonal staining
were observed in 10 INCPH cases (62%), while the usual
perivenular pattern was detected in all of the control cases
(»<0.001). Four of the 10 cases showed diffuse irregular
staining covering zone 2 and zone 3 hepatocytes and these
four cases were the ones exhibiting NRH features. Among

Table 1 Clinical and
histopathological characteristics

INCPH (n: 16) Control cases (n: 18)

of INCPH and control cases Age, year (mean)

Female/male
Biopsy indication
PH, splenomegaly
PH, elevation of liver enzymes

PH, suspicious of chronic liver disease

PH, suspicious of cirrhosis
Histopathologic diagnosis

Portal venopathy

Suggestive of portal venopathy

Mild sinusoidal dilation

Normal histological findings

Inadequate biopsy

34 (4-60) 38 (23-62)

10/6 10/8

9 Healthy living liver donors
5

1

1

11 Normal histologic findings
2

1

1

1

PH portal hypertension
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Table 2 Histomorphologic findings, CD34 and glutamine synthetase immunohistochemical results in INCPH and control liver biopsies

INCPH cases Number of PT Number of PT  Number of PT  Number of PT NRH Fibrosis Periportal GS
with major with minor with major and CD34 stained
findings® findings® minor findings area (um)
n (%) n (%) n (%)
Case 1 9 4 (44) 1(11) 5(56) Absent  Absent 500 Normal
Small PTs
12 4 (33) 4 (33) 5(43) Absent  Absent 400 Normal
13 10 (77) 5 (38) 12 (92) Absent  Absent 400 Periportal, weak
Small PTs
4 12 11 (92) 1(8) 11(92) Present Dense portal 500 Irregular
fibrosis,
round shaped
PTs
5 18 10 (56) 1(6) 11 (61) Absent  Absent 400 Normal
Small PTs
6 40 18 (45) 6 (15) 24 (60) Absent  Absent 400 Normal
Small PTs
7 30 14 (47) 7 (23) 18 (60) Present Portal and 600 Irregular, diffuse
pericellular
fibrosis
8 17 17 (100) 0(0) 17 (100) Absent  Portal and 500 Periportal, weak
pericentral
fibrosis
9 12 12 (100) 0(0) 12 (100) Absent Portal and 400 Normal
pericellular
fibrosis
10 7 5(71) 1(14) 6 (86) Absent Dense portal 100 Periportal, weak
fibrosis,
round shaped
PTs
11 17 2 (12) 5(29) 7(41) Absent Rare portal 200 Irregular
fibrosis
12 24 14 (58) 3 (16) 16 (67) Present Absent 300 Irregular, diffuse
13 15 9 (60) 4.(27) 12 (80) Absent  Absent 400 Irregular
14 21 13 (62) 54) 18 (86) Present Portal fibrosis 500 Irregular, diffuse
15 26 17 (65) 0(0) 17 (65) Present Absent 100 Irregular
16 16 2 (13) 1(6) 3(19) Absent  Absent 100 normal
Mean 18 (7-40) 58% (12— 16% (0-38%)  69% (19— 362
100%) 100%)
Control cases
Control 1 12 1(8) 1(8) 2 (17) Absent  Absent 200 Normal
2 23 29 209 4(17) Absent Absent 100 Normal
3 21 1(5) 1(5) 2 (10) Absent  Absent 100 Normal
4 17 2(12) 2 (12) 4 (24) Absent  Absent 200 Normal
5 7 0 (0) 1(14) 1(14) Absent  Absent 100 Normal
6 10 00 1(10) 1(10) Absent  Absent 50 Normal
7 17 2 (12) 1(6) 3(18) Absent  Absent 200 Normal
8 15 3 (20) 0(0) 3 (20) Absent  Absent 200 Normal
9 21 1(5) 1(5) 2 (10) Absent  Absent 100 Normal
10 22 209 4 (18) 6 (27) Absent  Absent 200 Normal
11 11 109 109 2 (18) Absent  Absent 50 Normal
12 11 2 (18) 2 (18) 4 (36) Absent  Absent 300 Normal
13 20 5(25) 0 (0) 5(25) Absent  Absent 50 Normal
14 13 7 (54) 0 (0) 7 (54) Absent  Absent 200 Normal
15 22 4 (18) 1(5) 5(23) Absent  Absent 100 Normal
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Table 2 (continued)

INCPH cases Number of PT Number of PT  Number of PT  Number of PT NRH Fibrosis Periportal GS
with major with minor with major and CD34 stained
findings® findings® minor findings area (um)
n (%) n (%) n (%)
16 25 8 (32) 0(0) 8 (32) Absent  Absent 100 Normal
17 13 0 (0) 1(8) 1(8) Absent  Absent 50 Normal
18 13 4 (31 0(0) 4 (31) Absent  Absent 100 Normal
Mean 16 (7-25) 15% (0-54%) 7% (0-18%) 22% (8-54%) 133

NRH nodular regenerative hyperplasia
*Major findings =PV narrowing/obliteration/or loss

"Minor findings = Herniation/hypervascularized portal tracts/periportal abnormal vessels

32D ENCY FINE
e ) il fo s
Sk 2 e,

7S
[ o AV vl ey )

(]

Fig. 1 Histologic findings of INCPH. Portal vein obliteration, fibrotic
portal tract (a, b), round shaped portal tract with portal vein loss (c),
inconspicuous portal vein and close location of the portal tracts (d),

cases representing NRH features, diffuse irregular staining
was found in 80% (4 of 5 cases).

CD34 and glutamine synthetase immunohistochemistry
findings are shown in Table 2 and Fig. 2.

The comparison of the histologic and immunohistochemi-
cal findings between INCPH and control groups is given in
Table 3.

Discussion
Accurate histomorphologic diagnosis of INCPH is dif-

ficult because the histological findings are often ambigu-
ous or heterogeneously distributed [32, 33]. We evaluated
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portal vein herniation (e), hypoplastic small portal tracts marked with
arrow (f), portal tract hypervascularization (g), and periportal abnor-
mal vessels (h)

the histomorphologic findings in detail in liver biopsies of
the patients clinically diagnosed as INCPH. Major findings
(portal vein narrowing, obliteration, or loss) were observed
in all cases in at least two portal tracts, while there were
some cases in which minor findings (portal vein herniation,
hypervascularized portal tracts, and periportal abnormal ves-
sels) were absent. Furthermore, the number of portal tracts
displaying major findings was higher than the number of
those with minor findings. Portal venular changes which
were formerly named as obliterative portal venopathy were
the most common findings similar to the results of previous
studies [3, 16, 18].

Histologic changes of INCPH can be subtle, patchy, and
nonspecific, as they can be seen in a variety of other liver
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Fig.2 Staining of CD34 (a—d) and GS (e-h). CD34 immunoreaction
in portal venule seen in control liver biopsy (a), periportal sinusoi-
dal capillarization with CD34 in INCPH (b-d), normal GS staining

in control liver biopsy (e), irregular (f~h), and multizonal (zone 2 and
zone 3) GS staining in INCPH (f, g)

Table 3 The comparison of the histologic and immunohistochemical findings in INCPH and control group cases

INCHP cases (mean + STD) Control group cases )4
(mean+ STD)

Age (years) 34.69 +20.16 37.78 +£10.84 0.576
Percentage of portal tracts with major findings (%) 58.43+£26.55 14.79+13.82 <0.001
Percentage of portal tracts with minor findings (%) 15.50+12.33 7.01+5097 0.014
Mean percentage of portal tracts with major and minor findings (%) 69.11+23.28 21.80+11.49 <0.001
Widht of the periportal/periseptal area with CD34 expession (um) 362.50+158.64 133.33+72.76 <0.001

INCHP cases Control group cases )4

n: 16 n: 18
Proximity of portal tracts (%) 75.0 0 <0.001
NRH (%) 31.3 0 0.016
Perisinusoidal capillarization (%) 75.0 5.6 <0.001
Irregular GS staining (%) 62.5 0 <0.001

Statistically significant p-values are designated in bold italics

diseases [32, 34]. Certain and specific histologic criteria for
diagnosis does not exist. Therefore, the definitive histopatho-
logic diagnosis of INCPH were challenging and need to be
focused on. In the study of Liang et al., a cut-off point of
8.3% for portal tracts exhibiting portal vein sclerosis was
shown as optimal for the diagnosis of INCPH [33]. Even
though the mean percentage of portal tracts displaying major
findings was 58%, it was as low as 12%, in our study cohort.
Another study investigating the prevalence of histological
features of INCPH in general population revealed that at
least one feature of INCPH was noted in 90% of the study
cases [34]. Similarly, in our study, all of the control biopsies
showed at least one histologic feature. However, when major
and minor findings were taken into consideration together,

the amount of portal tracts displaying these findings was
lower than the INCPH cases (22% vs. 69%, respectively).
These results may indicate that the frequency of findings
might be more important than their presence in only a few
portal tracts and a certain cut-off point of the percentage of
portal tracts with major and minor findings might be useful
for decision making in pathologic diagnosis. We might con-
sider a cut of point of 12% for major findings, depending on
our results. However, further studies including larger series
need to be performed for such a conclusion.

Portal tract remnants and NRH were found to be sig-
nificant positive predictors for the diagnosis, such as por-
tal venopathy [35]. We detected portal tract remnants and
NRH features in some of our cases. NRH was regarded as a
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subtle finding and diagnosis of NRH may be challenging on
needle biopsies [33]. Guilbert et al. showed abnormal zone
2 immunoreaction with GS in majority of their NRH cases
[29]. We observed irregular GS staining in most cases and
four of them exhibiting NRH features had diffuse irregular
staining. Irregular GS staining seemed to be a helpful diag-
nostic finding, especially in cases with NRH.

Considering the possibility of using an immunohisto-
chemical marker to provide more reliable and less variable
findings for pathologic diagnosis of INCPH in biopsy sam-
ples, we examined the CD34 immunohistochemistry and
observed increased periportal-periseptal endothelial expres-
sion and found that the periportal-periseptal area showing
endothelial CD34 immunoexpression was wider in the
INCPH cases than in the control cases. As a similar finding,
Bakshi et al. showed CD34 positivity in periportal sinusoidal
endothelial cells extending to midzonal areas in 22 histo-
logically diagnosed NRH cases [25]. Increased immunore-
activity for CD34 was found in sinusoidal endothelial cells
radiating from portal tract-like structures in focal nodular
hyperplasia and macroregenerative nodules because of the
altered circulation [23]. Our results suggest that periportal
sinusoidal capillarization shown by CD34 immunohisto-
chemistry may be a helpful diagnostic feature for INCPH.

Conclusion

Portal vein narrowing, obliteration, or loss, herniated portal
veins, hypervascularized portal tracts, and periportal abnor-
mal vessels are commonly observed histologic findings in
INCPH although they can be seen in the liver biopsies of
healthy individuals. It is also remarkable that the increased
number of portal tracts displaying histologic findings may
be useful and reliable for diagnosis. We conclude that the
detection of periportal sinusoidal capillarization by CD34
immunohistochemistry, along with the histologic findings
may increase diagnostic accuracy. Irregular GS staining
especially in the presence of NRH, might also be a sup-
portive finding.
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