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ABSTRACT

Background/Aims: The aim of the present study was to evaluate the histopathological findings of cirrhosis together with clinical and
laboratory parameters, and to investigate their relationship with esophageal varices that are portal hypertension findings.
Materials and Methods: A total of 67 (42 male and 25 female) patients who were diagnosed with cirrhosis were included in the study.
The mean age of the patients was 51.6±19.0 (1-81) years. The biopsy specimens of the patients were graded in terms of fibrosis, nodularity, loss of portal area, central venous loss, inflammation, and steatosis. The spleen sizes were graded ultrasonographically, and the
esophageal varices were graded endoscopically.
Results: In the multivariate regression analysis, there was a correlation between the advanced disease stage (Child-Pugh score odds
ratio (OR): 1.47, 95% confidence interval (CI): 1.018-2.121, p=0.040), presence of micronodularity (OR: 0.318, 95% CI: 0.120-0.842,
p=0.021), grade of central venous loss (OR: 5.231, 95% CI: 1.132-24.176, p=0.034), and presence of esophageal varicose veins.
Conclusion: Although thrombocytopenia and splenomegaly may predict the presence of large esophageal varices, cirrhosis histopathology is the main factor in the presence of varices.
Keywords: Cirrhosis, histopathology, portal hypertension, esophageal varices

INTRODUCTION
Cirrhosis is histologically defined by the presence of regenerative nodules surrounded by fibrous tissue. This
structural distortion leads to increased intrahepatic resistance and portal hypertension. Esophageal varices and
ascites occur after portal pressure exceeds 10-12 mm Hg
(1-3). The severity of the functional and structural impairment of the liver determines the course of the disease.
Portal hypertension-related esophageal variceal bleeding,
ascites, and hepatic encephalopathy generally determine
the prognosis of patients with cirrhosis. In clinical practice, some patients with cirrhosis live in an asymptomatic
or compensated state, whereas others decompensate
over time. Owing to the variability of the clinical course,
it is beneficial to predict the clinical course using various
laboratory or histological signs. The histological features
of cirrhosis do not reflect the clinical severity or the stage
of cirrhosis. As certain histological parameters can predict clinical and biochemical decompensation, it is considerably important to be able to determine a relationship
between specific histological parameters, such as fibrosis
and nodule structure, on liver biopsies of patients with
cirrhosis and clinical findings of portal hypertension, such

as esophageal varices. The aim of the present study was
to evaluate the relationship between some histopathological findings of cirrhosis with clinical, endoscopic, and
laboratory parameters.
MATERIALS AND METHODS
The study was approved by the Başkent University Research and Ethics Committee. Data of 194 patients admitted to our hospital between July 1999 and June 2006
who underwent liver biopsies for the evaluation of chronic
liver diseases, liver masses, or liver function abnormalities
were reviewed retrospectively. Patients with suitable liver biopsy specimens for histopathological reassessment
were included in the study.
Histopathological assessment
All liver biopsies were fixed in 10% formalin and routinely stained with hematoxylin and eosin, reticulin, Masson
trichrome, Periodic Acid-Schiff, and iron stain. The slides
of each biopsy were reviewed by an experienced hepatopathologist blinded to the patient’s clinical status. Liver
biopsy samples >10 mm in length were accepted for histopathological examination. In fragmented biopsies, the
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total length was estimated by combining the maximum
dimensions of each individual fragment. Liver fibrosis was
staged according to the Batts and Ludwig classification, a
modification of the Scheuer classification, in which stage
0 corresponds to no fibrosis, stage 1 to portal fibrosis,
stage 2 to periportal fibrosis, stage 3 to bridging fibrosis,
and stage 4 to cirrhosis (4). Only biopsies categorized as
stage 4 were included in the study.
The biopsies were re-evaluated for two parameters: sinusoidal fibrosis and nodule size. In the definition of nodule size, the “mixed nodule” classification was used when
there was at least one small nodule in addition to macronodules. For septal thickness, the thickness of the dominant type of septae in each specimen was scored. The
histological parameters and scores assessed in the biopsy
samples were as follows:
1. Sinusoidal fibrosis: 0, 1 (mild), 2 (moderate), and 3 (severe),
2. Septal thickness: 0, 1 (thin), 2 (medium), and 3 (thick),
3. Nodularity:
a. Small nodules: nodule size is comparable to the width
of the needle biopsy specimen,
b. Mixed nodules: presence of both small and large nodules,
Table 1. Etiology, Child-Pugh status and nodule size distributions of patients
		

n (%)

Etiology (N=67)
HCV

29 (43.3)

HBV

17 (25.2)

Cryptogenic cirrhosis

10 (4.9)

Wilson Disease

3 (4.5)

Alcoholic Cirrhosis

2 (3.0)

NASH

2 (3.0)

HBV+HCV

2 (3.0)

PBC

1 (1.5)

AIH

1 (1.5)

Child-Pugh (N=67)

c. Large nodules: nodule size is larger than the needle
biopsy specimen.
Endoscopic assessment
All patients underwent upper gastrointestinal endoscopy
for the assessment of esophageal varices as an endoscopic
finding of portal hypertension. The Pentax EPM-3500 and
Olympus CV-70 endoscopy systems were used to determine the presence of esophageal varices, and two experienced endoscopists performed the procedures. The esophageal varices were graded as I-III according to the Japanese
Classification of Esophageal Varices. Patients were classified
dichotomously either as Group 1 (large, grade II-III esophageal varices) or Group 2 (none or small, grade I varices).
Statistical analysis
All statistical analyses were performed using the SPSS
software (version 14 for Windows; SPSS, Chicago, IL,
USA). As most variables were not normally distributed, data were presented as median and range (minimum-maximum) values. Owing to the heterogeneity
of the distribution, the non-parametric Mann-Whitney
U-test, the Kruskal-Wallis test, and the chi-square test
were used. Logistic regression analysis was performed for
multivariate analysis. A p value of <0.05 was considered
statistically significant. A non-parametric statistical analysis was applied to the data, such as esophageal varices
and platelet count, which were the clinical and laboratory findings of portal hypertension, the histopathological
findings, and the demographic data.
RESULTS
The study included 67 (25 (37.3%) female and 42 (62.7%)
male) patients with histologically proven cirrhosis. The
mean ages of the patients were 52.3±18.6 years for female
and 51.2±19.5 years for male. Table 1 shows the etiology,
Child-Pugh status, and nodule size of the patients. Most
of the patients were hepatitis C virus or hepatitis B virus
positive and Child-Pugh A, with large or mixed nodules.

A

50 (74.6)

B

8 (11.9)

C

9 (13.4)

The relationship between the demographic parameters
and the presence and group of esophageal varices with
liver histopathology of the patients was examined for
univariate analysis.

Small

12 (17.9)

The results are as follows (Table 2):

Mixed

27 (40.3)

Large

28 (41.8)

Nodule size (N=67)

1. A statistically significant relationship was detected
between the nodule size and age (p<0.001), platelet
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Table 2. Relationships between the demographic parameters and clinical findings of portal hypertension and the liver histopathology of the patients
					
Presence of
		
Platelet		
Presence of
large
		
number
Child-Pugh
oesophageal
oesophageal
AST/ALT
X103/ml
Score
varices
varices
ratio >1 (n/N) Med (Min-Max) Med (Min-Max)
(n/N)
(n/N)

Age
Med (Min-Max)

Gender
(M/F)

27.5 (1-55)

9/3

NODULE SIZE
Micronodules (n=12)

9/12

95.5 (27-443)

9.5 (5-12)

9/11

4/11

Mixed nodules (n=27)

15/27

139 (55-408)

6 (5-13)

11/27

4/27

54 (16-79)

16/11

Macro nodules (n=28)

14/28

150 (52-364)

5.5 (5-11)

5/28

1/28

57.5 (42-81)

17/11

0.34

0.04*

0.001*

0.001*

0.03*

<0.001*

0.61

p
SEPTAL THICKNESS
Thin (n=9)

5/9

146 (83-298)

5 (5-8)

2/9

0/9

66 (51-81)

7/2

Medium (n=31)

20/31

139 (27-408)

6 (5-13)

12/31

6/31

52 (1-79)

15/16

Thick (n=27)

13/27

138 (53-433)

6 (5-12)

11/26

3/26

53 (1-73)

20/7

p

0.45

0.92

0.047*

0.56

0.30

0.09

0.08

Med: Median, Min: Minimum, Max: Maximum

Table 3. Relationships between the presence of large oesophageal varices (FII or FIII) and other clinical and laboratory parameters of portal hypertension and the demographic data
Large oesophageal varices
+
(n=57)
(n=9)
n (%)
n (%)
Male

34 (59.6)

7 (77.8)

Female

23 (40.4)

2 (22.2)

Median
(Min-Max)

Median
(Min-Max)

54 (1-81)

42.3 (3-72)

146 (52-433)

80 (27-140)

0.004*

6 (5-13)

9.2 (7-12)

<0.001*

Platelet number X103/ml
Child-Pugh Score

Large oesophageal varices
+
(n=41)
(n=25)
n (%)
n (%)

p

Gender

Age

Table 4. Relationships between the presence of oesophageal varices and the other clinical and laboratory parameters
of the portal hypertension and the demographic data

0.300

0.130

Gender
Male
Female

Age
Platelet number X103/ml
Child-Pugh Score

p

23 (56.1)
18 (72.0)
0.196
18 (43.9)
7 (28.0)
Median
Median
(Min-Max)
(Min-Max)
55 (36-81)
50 (1-78)
0.231
154 (59-364) 120 (27-433) 0.038*
5 (5-13)
7 (5-12)
<0.001*

2. A statistically significant relationship was detected between a high Child-Pugh score (p=0.047) and the thickness of septal fibrosis.

between the presence of esophageal varices and the
similar parameters and data. A positive and statistically significant relationship was detected between a high
Child-Pugh score (p<0.001) and the presence of both
large esophageal varices and esophageal varices. Multivariate logistic regression analysis revealed a statistically
significant relationship between the Child-Pugh score (p
0.040), micronodularity (p 0.021), and presence of varices
(Table 5).

Table 3 presents the relationship between the presence
of large esophageal varices (FII or FIII) and the other clinical and laboratory parameters of portal hypertension
and demographic data. Table 4 presents the relationship

Discussion
The consequences of portal hypertension, such as variceal bleeding, are important factors in the morbidity and mortality of patients with cirrhosis (5,6). At the

count (p=0.04), Child-Pugh score (p=0.001), esophageal varices (p=0.001), and large esophageal varices
(p=0.03).
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Table 5. The multivariate logistic regression analysis of the parameters related to the presence of oesophageal varices and
large oesophageal varices in the univariate analysis
		Presence of large oesophageal varices		
p
OR
(C.I 95%)

Presence of oesophageal varices
p
OR
(C.I 95%)

Thrombocytopenia

0.232

0.984

0.959-1.010

0.900

0.999

0.991-1.008

Child-Pugh Score

0.094

1.526

0.931-2.500

0.040

1.47

1.018-2.121

Nodularity

0.998

0.998

0.210-4.73

0.021

0.318

0.120-0.842

Table 6. Relationships between viral etiology and nodularity
Nodule size
mix
macro

micro

total

Viral etiology
HCV

2

10

17

29

HBV

1

8

8

17

0

1

1

2

HBV+HCV
Total. n(%)

3 (6.3) 19 (39.6) 26 (54.2) 48 (100)

In the entire study group ~ %

18

40

42

100

Table 7. Relationships between nodule size and Child-Pugh
Score
micro

Nodule size
mix
macro

total

Child-Pugh score
A

3

22

25

50 (74.6)

B

3

3

2

8 (11.9)

C

6

2

1

9 (13.4)

12 (17.9)

27 (40.3)

28 (41.8)

67 (100)

9.5 (5-12)

6 (5-13)

5.5 (5-11) p=0.001

Total. n(%)
Child-Pugh score.
Median (Min-Max)

Third Baveno Conference on portal hypertension and its
treatment, all patients with cirrhosis are suggested to
be screened for the presence of esophageal varices regardless of predictor factors. Endoscopic scanning every
2 to 3 years for patients who do not show any presence
of varices endoscopically and every 1 to 2 years for those
who have ambiguous varices has been recommended
(7,8). However, an endoscopy is an invasive and relatively
expensive procedure that is not tolerated by some patients. Moreover, the definition of variceal sizes depends
on the endoscopist. Therefore, researchers have turned
to alternative non-invasive methods for variceal screening. Several clinical and laboratory parameters have been
examined in terms of their ability to predict the presence
of varices. In the literature, >10 studies have specifically
investigated this issue (9-20). Chalasani et al. argued that
the presence of thrombocytopenia and splenomegaly is

an independent predictor for the presence of esophageal varices (15). Madhotra showed that the presence of
thrombocytopenia and splenomegaly is an independent
predictor for the presence of large esophageal varices.
However, in the present study, the presence of splenomegaly could not be found in 32% of the cases where
platelet counts were below the cut-off value (68,000/
mm3). The sensitivity and specificity of splenomegaly
and thrombocytopenia (<68,000/mm3) were 75% and
58% and 71% and 73%, respectively (16). Therefore, the
presence of splenomegaly per se does not explain the
thrombocytopenia seen in patients with cirrhosis. Other
possible reasons may include “decreased thrombopoietin synthesis” and “altered immune mechanisms” (21).
Other than the clinical and laboratory findings of portal
hypertension, other remaining studies have focused on
the histopathological characteristics of the liver and the
development of esophageal varices.
For example, the Fibro Test is an alternative non-invasive
method for analyzing liver fibrosis instead of histopathology. Its relationship with varices prediction was examined
by Thabut et al. (14), who investigated the relationship
of platelet count, prothrombin time, presence of ascites, Child-Pugh score, and Fibro Test results with large
esophageal varices.
In their study, Fibro Test was found to be the parameter
with the highest differentiation power. Nagula et al. (22)
investigated portal vein pressure in patients with liver cirrhosis and its relationship with histopathological parameters. A statistically significant relationship was found between cirrhotic nodule size and septal thickness and the
presence of portal hypertension. In the univariate analysis
of data, Nagula et al. (22) found a statistically significant
relationship between the presence of micronodules and
platelet count, Child-Pugh score, presence of esophageal
varices, presence of large varices, and age.
Common causes of micronodular cirrhosis include chronic alcohol usage, hemochromatosis, biliary tract obstruction, chronic venous flow obstruction, and childhood
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metabolic diseases, and one of the rare causes is cirrhosis secondary to chronic active hepatitis. In the current
study group, the micronodular cirrhosis rate was almost
18%, whereas alcoholic cirrhosis was relatively infrequent
at 3% (Table 1). The etiology of cirrhosis was hepatitis B
or C infections or hepatitis B and C co-infection in 72%
of the patients. The mixed nodularity rate in this group
at almost 40% was classed as relatively high, in contrast
with the conventional explanation that “the illnesses that
cause macronodular cirrhosis from the beginning are
chronically viral and autoimmune hepatitis” (23). In the
present study, although the rate of alcoholic etiology in
the patient population was very low, and most of the patients showed viral etiology, micronodule formation in the
pathology specimens was a very frequent finding when
mixed nodularity was added (Tables 1 and 6). This can
be attributed to the transformation of the cirrhosis morphology, which was initially micronodular and became
macronodular during the course of the disease. Other
possible explanations could include other etiological reasons that accompany the viral etiology but are not seen
as dominant or sufficient enough to determine this morphological classification in most biopsy materials (23). In
the current study, a statistically significant relationship
was determined between micronodularity and the average high level of the Child-Pugh score (Table 7). Accordingly, it may be advisable that patients with micronodular
cirrhosis are closely monitored. The relationship between
the presence of large varices and micronodularity was not
statistically significant in the multivariate analysis, possibly due to the low number of patients with micronodular
cirrhosis. The majority of patients with micronodular cirrhosis in the current study group were viral hepatitis B,
C, or D positive. The results of the study showed a statistically significant relationship between the Child-Pugh
score and the presence of varices in multivariate analysis.
With respect to liver structure, compared with macronodules, micronodules can cause greater structural damage, leading to the development of portal hypertension
and thereby contributing to the development of esophageal varices. Previous studies have shown the relationship
between thrombocytopenia and liver fibrosis (14,24).
However, as in alcoholic hepatitis without manifest fibrosis, varices and other portal hypertension findings can
occur in the early stage of chronic liver disease. In the current study, a statistically significant relationship was also
found between the thickness of the fibrous septae and
the Child-Pugh score (p=0.047). This relationship supports a possible structural reason that negatively affects
liver synthesis functions (Table 2). Micronodule formation
was frequent in younger patients in the current study
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group (p<0.001), as seen in the alcoholic cirrhosis and hemochromatosis cases. This situation can be explained by
an increase in the age of onset of cirrhosis or of discontinuing alcohol usage and by the transformative ability of
cirrhosis, which was initially micronodular to macronodular cirrhosis following treatments, such as phlebotomy.
A liver biopsy is still the gold standard in the diagnosis
of liver diseases. When the cirrhosis diagnosis is proven by biopsy, reporting additional findings, such as nodule size and septal thickness, can serve as a guide for
clinicians in predicting the development and course of
portal hypertension. In the present study, which aimed
to analyze the relationship between the findings of histopathological cirrhosis and various parameters related
to portal hypertension, some results that can be transferred to clinical practice were obtained, although the
study was retrospective, and the volume of data was
relatively low. It can be recommended that all patients
with cirrhosis are scanned in daily practice, in terms of
the presence of esophageal varices, independently of
the predicting factors. The most reliable method of variceal screening, which allows for possible intervention if
needed, is endoscopic assessment. Endoscopic variceal
screening is indicated and is cost-effective particularly
in cases of compensated cirrhosis. Several alternative
non-invasive methods have been defined. However, in
case of negative results, it is important to keep in mind
that the possibility of small varices cannot be excluded,
in which case, the use of combined multiple parameters
is recommended.
In conclusion, the presence of micronodularity can be accepted as a predictor of varices. This is useful for patients
who do not have clear clinical cirrhosis and who are diagnosed after biopsy. It is possible to say that patients with
micronodular cirrhosis have (1) a lower platelet count, (2)
a higher Child-Pugh score, (3) a high probability of the
presence of esophageal varices, (4) a high probability of
the presence of large esophageal varices, and (5) lower
age.
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