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ABSTRACT

BACKGROUND
The word cirrhosis comes from the Greek word kirrhos, which means orange yellow.! Cirrhosis is a chronic disease of the liver in
which diffuse destruction and regeneration of hepatic parenchymal cells and diffuse increase in connective tissue has resulted in
disorganisation of the lobular architecture, which leads to various complications such as portal hypertension and its sequelae
including gastro-oesophageal varices and splenomegaly, thrombocytopaenia, etc.

The aim of this study is to study the correlation of portal vein diameter, splenomegaly and thrombocytopaenia with gastro-
oesophageal varices in cirrhotic patients.

MATERIALS AND METHODS
This is an observational study including 100 patients of cirrhosis attending OPD/ admitted in various wards of Guru Nanak Dev
Hospital and allied group of hospitals attached to Government Medical College, Amritsar.

RESULTS

Most of the patients in our study had grade Il oesophageal varices (29%) and the most common age distribution in patients with
grade Il varices is 25 - 75 years. In our study, it is seen that portal vein diameter increases with development of gastro-oesophageal
varices (p-value < 0.001). Spleen size increases with formation of gastro-oesophageal varices (p-value < 0.001). Platelet count

decreases with the development of gastro-oesophageal varices (p-value < 0.001).

CONCLUSION

It is concluded from our study that there is a positive correlation between portal vein diameter and splenomegaly with gastro-
oesophageal varices and an inverse relationship between thrombocytopaenia and gastro-oesophageal varices.
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BACKGROUND

The definition of cirrhosis remains morphological, described
by World Health Organisation (WHO) in 1978 as: “a diffuse
process characterised by fibrosis and the conversion of
normal liver architecture into structurally abnormal
nodules.”?

Cirrhosis is a chronic disease of the liver, in which diffuse
destruction and regeneration of hepatic parenchymal cells
and diffuse increase in connective tissue has resulted in
disorganisation of the lobular architecture. The triad of
parenchymal necrosis, regeneration and scarring is always
present in cirrhosis regardless of individual clinical
manifestations.3

Clinical features of cirrhosis derive from morphological
alterations and usually reflect severity of hepatic damage
rather than the aetiology of the underlying liver disease.
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Fibrosis and distorted vasculature lead to portal
hypertension and its sequelae including gastro-oesophageal
varices and splenomegaly. Ascites and  hepatic
encephalopathy result from both portal hypertension and
hepatocellular insufficiency. Thrombocytopaenia occurs as a
result of hypersplenism and in alcoholic patients due to direct
bone marrow suppression by ethanol. Diminished protein
synthesis can lead to reduced production of factors I, 11, V, VII,
IX and X. The main causes of cirrhosis are alcoholic liver
disease (ALD), hepatitis B (HBV), hepatitis C (HCV), non-
alcoholic steatohepatitis (NASH), haemochromatosis, auto-
immune hepatitis (AIH), primary biliary cirrhosis (PBC) and
primary sclerosing cholangitis (PSC).45

The natural history of cirrhosis can be divided into a
preclinical and a subsequent clinical phase. The preclinical
phase is usually prolonged over several years; once clinical
events occur such as ascites, hepatic encephalopathy, variceal
bleeding or the development of hepatocellular carcinoma, the
remaining course of the disease is much shorter and usually
fatal.6

Portal hypertension is the most common and lethal
complication of chronic liver disease. Portal hypertension is
defined as an increase in portal pressure, in which the
pressure gradient between the portal vein and inferior vena
cava (the portal pressure gradient) is increased above the
upper normal limit of 5 mmHg. The clinical significance
increases when portal pressure increases above 10 mmHg
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(formation of varices) and above 12 mmHg (variceal bleeding
and ascites).”:89

Development of oesophageal varices is one of the major
complications of portal hypertension. After varices have
developed, about one-third of patients die of gastro-
oesophageal variceal bleeding. The risk of initial bleeding
from varices is 25% - 35% within two years with first
bleeding episodes mostly occur within one year after
detection of varices.10.11.12 The reported mortality from first
episode of variceal bleeding ranges from 40% - 70%.13

Cirrhosis is associated with both quantitative and
qualitative abnormalities of platelets.14 Approximately, 40%
of cirrhotic patients have abnormal prolongation of the
bleeding time to values of more than 10 minutes and platelet
counts less than 100,000/mma3. Causes of thrombocytopaenia
in cirrhosis may be: - 1) Portal hypertension-induced splenic
sequestration; 2) Alterations in thrombopoietin; 3) Bone
marrow suppression mediated by toxins (e.g. alcohol,
hepatitis B and C); 4) Consumptive coagulopathy; 5)
Increased blood loss (e.g. haemorrhage).

Recently, the Baveno III consensus conference on portal
hypertension recommended that all cirrhotic patients should
be screened for the presence of oesophageal varices when
liver cirrhosis is diagnosed.15

Upper gastrointestinal endoscopy is the most commonly
used method to detect varices. Endoscopic grading of
oesophageal varices is subjective. Various criteria have been
used to standardise the reporting of oesophageal varices as
those compiled by the Japanese Research Society for Portal
Hypertension, which include red colour signs, colour of the
varix, form (size) of the varix and location of the varix.16.17

Although, varices may form in any location along the
tubular gastrointestinal tract, they most often appear in the
distal few centimetres of the oesophagus.®18

Gastric varices were graded according to classification
proposed by Sarin et al'® for gastro-oesophageal varices
(GOV) and isolated gastric varices (IGV).

The current consensus is that all patients with cirrhosis of
the liver should be screened for oesophageal varices by
endoscopy. In patients in whom no varices are detected on
initial endoscopy, endoscopy should be repeated in 2 to 3
years to look for varices. If small varices are detected on the
initial endoscopy, endoscopy should be repeated in 1 to 2
years.

Thrombocytopaenia and splenomegaly are independent
predictors of large oesophageal varices in Cirrhosis. There is
evidence that with increase in portal vein diameter,
splenomegaly and thrombocytopaenia there is increase in the
chance of formation of gastro-oesophageal varices. Thus,
these can be used as non-invasive predictors of presence of
oesophageal varices and guide for selecting patients for
endoscopic evaluation.

Sarwar et al?0 reported that patients with portal vein
diameter more than 11 mm are more likely to have
oesophageal varices. Another study by Dib et al?! showed that
oesophageal varices developed when the portal vein
diameter exceeded 13 mm.

Sarangapani A et al?2 in a study analysed 106 patients
with chronic liver disease for prediction of large oesophageal
varices. Results showed that incidence of large varices was
seen in 41% cases. Sotoudehmanesh R et al23 in a case control
study discussed the role of Endoscopic Ultrasonography in
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patients with Chronic Liver disease (CLD). The study
concluded that splenic and portal vein dilation and
thrombocytopaenia significantly correlated with variceal
bleeding (p < 0.05).

Elliot Schwarzenberger et al?4 conducted a retrospective
analysis of 137 patients with cirrhosis over the age of 18 that
underwent screening endoscopy for varices. They concluded
that the platelet count/ spleen diameter ratio with a cut-off
value of 909 may not be sufficiently accurate in predicting the
presence of oesophageal varices. Upper GI endoscopy
remains the method of choice to screen for the presence of
varices.

Aims and Objectives

To find out correlation of portal vein diameter, splenomegaly
and thrombocytopaenia with gastro-oesophageal varices in
cirrhotic patients.

MATERIALS AND METHODS

This is an observational study including 100 patients of
cirrhosis attending OPD/ admitted in various wards of Guru
Nanak Dev Hospital and allied group of hospitals attached to
Government Medical College, Amritsar. After obtaining
informed consent, the patients were subjected to detailed
history and clinical examination.

Each patient was subjected to investigations which
included platelet count, ultrasound to detect portal vein
diameter and spleen size and oesophago-gastro-
duodenoscopy to grade gastric and oesophageal varices. The
results of this study were systematically collected and
statistically analysed.

According to Paquet!8 Grading System Varices were
graded as-

Grade 0- No varices.

Grade I- Varices, disappearing with insufflation.

Grade II- Larger, clearly visible, usually straight varices, not
disappearing with insufflation.

Grade III- More prominent varices, locally coil-shaped and
partly occupying the lumen.

Grade IV- Tortuous, sometimes grape-like varices occupying
the oesophageal lumen.

Gastric varices were graded according to classification
proposed by Sarin et all® for gastro-oesophageal varices
(GOV) and isolated gastric varices (IGV).

Inclusion Criteria
e Individuals of age > 18 years.
e  Patients of cirrhosis with portal hypertension.

Exclusion Criteria

e  Patients with advanced cirrhosis (Child-Pugh Class C).

Patients with human immunodeficiency virus (HIV)

infection.

Patients with hepatocellular carcinoma.

Patients with portal vein thrombosis.

Patients with current alcohol abuse.

Previous or current treatment with B-blockers, diuretics

and other vasoactive drugs.

e  Patients with severe or unstable cardiovascular disease
and pulmonary disease.

e Patients with clinically significant renal or hepatic
disease or dysfunction,

e  Patients with haematological disorders.
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Upper gastrointestinal endoscopy was done with fibre-
optic video endoscope manufactured by Pentax. The results
were systematically recorded and analysed. The ANOVA with
post-hoc test has been used for statistical analysis. The SPSS
software has been used in performance of statistical analysis.
After evaluating patients for above parameters, treatment for
cirrhosis was initiated according to the need of the patient.

RESULTS

A total of 100 patients were selected for the study. Among
them, 74 patients (74%) were males and 26 patients (26%)
were females. Most of the patients (29%) had grade II
oesophageal varices, 27% had grade III varices, 25% had
grade IV varices and 19% had grade I varices. The
distribution of patients according to grades of oesophageal
varices is shown in Table L.

Grade of Oesophageal | Number of
Varicef s Patients Percentage (%)

I 19 19

II 29 29

111 27 27

I\Y% 25 25
Total 100 100

Table I. Distribution of Grades of Oesophageal Varices

Mean age of the patients with grade I oesophageal varices
was 47.58 £ 11.442 years, mean age of the patients with
grade II varices was 46.45 + 11.44 years, mean age of the
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patients with grade III varices was 47.56 + 13.12 years and
mean age of the patients with grade IV varices was 48.72 +
15.13 years ranging from 14 to 85 years as shown in Table II.

Grade of Number Mean Age .
Oeso- Range Significance
hageal of (Years) (Years) (p value)

phag Patients (mean * SD) p

Varices

I 19 30-65 | 47.58+11.44
11 29 25-75 | 4645+11.44 | p=0.937
111 27 25-82 | 47.56 £13.12 (NS)
IV 25 14-85 | 48.72 +15.13
Table II. Age Distribution with the Grading of
Oesophageal Varices

Correlation of Portal Vein Diameter with the Grading of
Oesophageal Varices
It was observed from the study that the mean portal vein
diameter of the patients with grade I oesophageal varices was
13.16 + 0.61 mm with grade Il oesophageal varices was 14.59
+ 0.56 mm with grade IIl oesophageal varices was 16.39 +
0.69 mm and with grade IV oesophageal varices was 19.02 +
0.99 mm.

From statistical analysis, it was also found that there was
a positive correlation between portal vein diameter and
grading of the oesophageal varices and this correlation was
found to be statistically significant (p < 0.001) that meant that
when portal vein diameter increased oesophageal varices
also increased in size as shown in Table III.

Grade of Number of Range Mean Portal Vein Correlation Significance
Oesophageal Varices Patients (In mm) Diameter (mm) Mean * SD Coefficient (r) (p value)
I 19 12.0-14.0 13.16+0.61
11 29 13.6-16.0 14.59+0.56
Il 27 15.0-17.5 16.3920.69 0953 P < 0.001(HS)
Y% 25 17.0-21.0 19.02+0.99
Table I1I. Correlation of Mean Portal Vein Diameter with Grading of Oesophageal Varices

Correlation of Spleen Size with the Grading of
Oesophageal Varices
It was observed from the study that the mean spleen size of
the patients with grade I oesophageal varices was 12.05 *
0.67 cm with grade Il oesophageal varices was 14.33 + 0.93
cm with grade III oesophageal varices was 16.35 + 1.03 cm
and with grade IV oesophageal varices was 19.10 + 1.16 cm.
From statistical analysis, it was also found that there was
a positive correlation between spleen size and grading of the
oesophageal varices and this correlation was found to be
statistically significant (p < 0.001) that concluded that when
spleen size increased, oesophageal varices also increased in
size as shown in Table IV.

Correlation of Thrombocytopaenia with the Grading of
Oesophageal Varices

From the above study, it was observed that mean platelet
count in grade I oesophageal varices was 142568.42 *
6640.369/mm3, in grade II oesophageal varices was
109272.41 + 9567.16/mm3, in grade III oesophageal varices
was 79288.89 + 5506.94/mm3 and in grade IV oesophageal
varices was 45156.00 = 7032.43 /mm3.

Statistical analysis showed an inverse relation between
the platelet count and grading of oesophageal varices. It was a
statistically significant correlation with p-value < 0.001. It
also suggested that as the platelet count decreased, grading of
oesophageal varices increased as shown in Table V.

Grade of Mean .
Number Correlation|_. ..
Oeso- Range | Spleen i Significance
of R - Coefficient
phageal Patients (in cm) | Size (cm) ) (p value)
Varices Mean *SD
11.0- 12.05+
I 19 13.0 0.67
12.0- 14.33+
! * 160 0.93 0.941 <0.001(S)
- o, | 145- | 16352 ' p=®
20.0 1.03
17.0- 19.10+
v 25 21.0 1.16

Grade Mean Correlation
Number Platelet L
of Oeso- Range Co- Significance
of . Count .
]‘)/l;:xigceéxsl Patients (in/mm3) (/mm3) efﬁ(crl)ent (p value)
Mean * SD
I 19 120000-| 142568.42+
152000 6640.37
I 29 80000- | 109272.41+
129000 9567.16 -0.961 P
1 27 70000- | 79288.89x ' <0.001(S)
90000 5506.94
36000- | 45156.00%
v 25 58000 7032.43

Table IV. Correlation of Mean Spleen
Size with Grading of Oesophageal Varices

Table V. Correlation of Mean Platelet
Count with Grades of Oesophageal Varices
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It was observed that concomitant gastric varices along with oesophageal varices were present only in 2 (2%) patients in our study.

Number Age Gender Platelet Count | Spleen size | Portal Vein Diameter | Oesophageal Varices | Gastric Varices
(Years) (/mm3) (cm) (mm) (grade) (grade)
1 14 Female 41,000 19 19 IV GOV II
1 45 Male 43,000 21 20 IV GOV II

Table VI. Table showing Distribution of Concomitant Gastric Varices and Oesophageal Varices

There was no patient of isolated gastric varices in our study.

DISCUSSION

Cirrhosis is the most advanced form of liver disease and
variceal haemorrhage is one of its lethal complications. Over
half of the patients with cirrhosis will develop varices. The
risk of recurrent bleeding is approximately 66% and usually
occurs within 6 months of the initial bleeding episode.25

Cirrhotic patients with large oesophageal varices are at a
high risk for bleeding, so efforts should be made to identify
cirrhotic patients with large varices.25 In 1997, the American
College of Gastroenterology (ACG) recommended screening
endoscopy for cases with established cirrhosis who were
candidates for medical therapy.26

One hundred patients were enrolled for this study and
out of these 74 patients (74%) were males and 26 patients
(26%) were females. Mean age of the patients was 47.5 years
ranging from 14 to 85 years. It was observed that out of 100
patients in 19 patients (19%) grade I oesophageal varices
were seen, in 29 patients (29%) grade II oesophageal varices
were seen, in 27 patients (27%) grade III oesophageal varices
were seen, and in 25 patients (25%) grade IV oesophageal
varices were seen. Also, out of 100 patients, in 2 patients
concomitant gastric varices were seen. A similar study was
done by Abbasi et al?’ in 102 patients to find out the
correlation of thrombocytopaenia with grading of
oesophageal varices in chronic liver disease patients. Out of
102 patients 7 patients had oesophageal varices grade I; 24
had grade II; 35 had grade Il and 36 had grade IV. Gastric
varices were detected only in 2 patients.

Our study demonstrated that thrombocytopaenia,
presence of portal hypertension with splenomegaly and
portal vein diameter are strong predictors of developing
gastro-oesophageal varices in cirrhotic patients.

Earlier, the pathophysiology of thrombocytopaenia in
liver disease was linked to the presence of hypersplenism,
but now it has been discovered that thrombopoietin
production is dependent on functioning liver cell mass and is
responsible for reduced thrombopoiesis and consequently
peripheral thrombocytopaenia. On the other hand, the
presence of splenomegaly in cirrhotic patients is likely the
result of vascular disturbance that are mainly linked to portal
hypertension.2?

In our study, it was observed that mean platelet count in
grade [ oesophageal varices was 142568.42 + 6640.369/mm3,
in grade II oesophageal varices was 10927241 +
9567.16/mm3, in grade IIl oesophageal varices was 79288.89
+ 5506.94/mm3 and in grade IV oesophageal varices was
45156.00 + 7032.43/ mm3. Platelet count showed a highly
statistical significant inverse correlation with the grading of
oesophageal varices, which is in agreement with Thomopulos
et al2¢ who reported that platelet count was the only common
factor found to be significant predictor of both small and
large varices.
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Splenomegaly and portal vein diameter are also reliable
predictors of the presence of oesophageal varices. In our
study, the mean spleen size of the patients with grade I
oesophageal varices was 12.05 * 0.67 cm with grade II
oesophageal varices was 14.33 * 0.93 cm with grade III
oesophageal varices was 16.35 + 1.03 cm and with grade IV
oesophageal varices was 19.10 + 1.16 cm, which showed a
statistical significant direct correlation with the presence of
oesophageal varices which is in agreement with Chalasani et
alz8 who reported that splenomegaly is recognised as one of
the diagnostic signs of cirrhosis and portal hypertension. In a
study carried out by Mandal et al,2? it has been shown that
grading of oesophageal varices also correlates with spleen
size and portal vein diameter. Sharma and Agarwal30 in their
study had noted that clinically palpable spleen was associated
with high-grade varices; however, they did not measure the
splenic size radiologically. Farooqi et al3! also found out that
platelet count of < 65 x 103/uL, serum albumin < 2.2 g/dL and
portal vein diameter of > 13 mm are independent and
significant predictors of oesophageal varices on endoscopy.

It was observed in our study that the mean portal vein
diameter of the patients with grade I oesophageal varices was
13.16 + 0.61 mm, with grade Il oesophageal varices was
14.59 + 0.56 mm, with grade III oesophageal varices was
16.39 £ 0.69 mm and with grade IV oesophageal varices was
19.02 = 0.99 mm, which shows a statistical significant direct
correlation between Portal vein diameter and the presence of
oesophageal varices which is in accordance with the study
done by Sarwar et al20 who postulated that portal vein
diameter more than 11 mm on ultrasonography is
independently associated with the presence of oesophageal
varices.

Hence, it is concluded from our study that gastro-
oesophageal varices in cirrhotic patients has a direct
correlation with portal vein diameter and splenomegaly and
an inverse correlation with thrombocytopaenia.

Hence, the inference is drawn that with increase in size of
gastro-oesophageal varices, the size of portal vein and spleen
also increases and the patient is likely to develop
thrombocytopaenia.

CONCLUSION

It is concluded from our study that,

1. Portal vein diameter increases with development of
gastro-oesophageal varices.

2. Spleen size increases with formation of gastro-
oesophageal varices.

3. Platelet count decreases with the development of gastro-
oesophageal varices.

4. There is a positive correlation between portal vein
diameter and splenomegaly with gastro-oesophageal
varices and an inverse relationship between
thrombocytopaenia and gastro-oesophageal varices.
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