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ABSTRACT
Background: Portal hypertension is one of the complication of chronic liver disease due to cirrhosis liver. Portal
vein diameter, Splenomegaly and Thrombocytopenia can be used as Non- Invasive markers for the presence of
Gastro-esophageal Varices in cirrhotic patients. Early detection of Gastro-Esophageal Varices can prevent the UGI
Variceal bleed in cirrhotic patients. In this article it is established that the correlation of portal vein diameter,
splenomegaly and thrombocytopenia with Gastro-Esophageal Varices helps in early detection of gastro-esophageal
Varices. Method: Our study was conducted on 100 patients of cirrhosis and investigations for platelet count,
Ultrasonography for Portal vein Diameter and Upper GI endoscopy for Esophageal varices detection. Results: Our
Study demonstrated that thrombocytopenia, presence of portal hypertension with splenomegaly and portal vein
diameter are strong predictors of developing gastro-esophageal varices in cirrhotic patients. Conclusion: In
cirrhotic patients Gastro-esophageal varices has direct correlation with Portal hypertension and inverse correlation
with platelet count.
KEYWORDS: 1. Portal Hypertension, 2. Gastro-Esophageal Varices, 3. Thrombocytopenia.
INTRODUCTION
Portal hypertension is the consequence of an increase in
the splanchnic blood flow secondary to vasodilation and
increased resistance to the passage of blood through the
cirrhotic liver. Thrombocytopenia and splenomegaly are
independent predictors of large esophageal varices in
Cirrhosis. There is evidence that with increase in portal
vein diameter, splenomegaly, and thrombocytopenia
there is increase in the chance of formation of gastroesophageal varices. Thus, these can be used as noninvasive predictors of presence of esophageal varices and
guide for selecting patients for endoscopic evaluation.
Upper gastrointestinal endoscopy in combination with
the clinical data may be utilized to identify the patients at
high risk of bleeding.[1]
MATERIAL AND METHODS
The study included 100 patients of cirrhosis .Each patient
was subjected to investigations which included platelet
count, ultrasound to detect portal vein diameter and
spleen size and Esophago-Gastro-Duodenoscopy to
grade gastric and esophageal varices.
Inclusion Criteria
(1) Individuals of age > 18 years.
(2) Patients of cirrhosis with portal hypertension.
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Exclusion Criteria
(1) Patients with advanced cirrhosis (Child-Pugh class
C).
(2) Patients with human immunodeficiency virus (HIV)
infection.
(3) Patients with Hepatocellular carcinoma.
(4) Patients with portal vein thrombosis.
(5) Patients with current alcohol abuse.
(6) Previous or current treatment with b-blockers,
diuretics and other vasoactive drugs.
(7) Patients with severe or unstable cardiovascular
disease and pulmonary disease.
(8) Patients with clinically significant renal or hepatic
disease or dysfunction.
(9) Patients with heamtological disorders.
OBSERVATIONS
A total of 100 patients were selected for the study.
Among them, 74 patients (74%) were males and 26
patients (26%) were females. It was further observed that
out of 100 patients 19% patients developed grade-I EV,
29% Grade-II, 27% Grade-III and 25% Grade IV
Esophageal Varices. Mean age of the patients with
Grade-I, II, III, IV Esophageal Varices were 47.58,
46.45, 47.56 and 48.72 years ranging from 14 to 85 years
as shown in Table 1. Statistical analysis applied on
patient under study shows a positive correlation between
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portal vein diameter and grading of the esophageal
varices and this correlation was found to be statistically
significant (p < 0.001) that mean that when portal vein
diameter increased, esophageal varices also increased in
size as shown in Table 2 & Fig-1. Correlation of spleen
size with the grading of Esophageal Varices (EV) It was
observed that the mean spleen size of the patients with
Grade-I EV was 12.05±0.67 cm, Grade-II EV was
14.33±0.93 cm, with grade-III EV 16.35±1.03 cm and
Grade-IV EV was 19.10±1.16 cm. This correlation was
found to be statistically significant (p< 0.001) that

concluded that when spleen size increased, Esophageal
Varices also increased in size as shown in Table 3 &
Fig 2.
In Our study, Statistical analysis showed an inverse
relation between the platelet count and grading of
Esophageal Varices (EV). It was a statistically
significant correlation with p-value<0.001. It also
suggested that as the platelet count decreased, grading of
Esophageal Varices increased as shown in Table- 4 &
Fig 3.

Table 1: Age distribution with the grading of esophageal varices.
Grade of Esophageal
Varices
I
II
III
IV

Number of
Patients
19
29
27
25

Range
(years)
30-65
25-75
25-82
14-85

Mean Age (years)
(mean±SD)
47.58±11.44
46.45±11.44
47.56±13.12
48.72±15.13

Significance
(p value)
p=0.937 (NS)

Table 2: Correlation of mean portal vein diameter with grading of esophageal varices.
Grade of
Number
Range
Mean Portal Vein Diameter
Correlation
Esophageal
of Patients (in mm)
(mm) Mean±SD
Coefficient (r)
Varices
I
19
12.0-14.0
13.16±0.61
II
29
13.6-16.0
14.59±0.56
0.953
III
27
15.0-17.5
16.39±0.69
IV
25
17.0-21.0
19.02±0.99

Significance
(p value)

p<0.001 (HS)

Fig-1.
Table 3: Correlation of mean spleen size with grading of esophageal varices.
Grade of
Esophageal Varices
I
II
III
IV
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Number of
Patients
19
29
27
25

Range (in cm)
11.0-13.0
12.0-16.0
14.5-20.0
17.0-21.0

Mean Spleen Size
(cm) Mean±SD
12.05±0.67
14.33±0.93
16.35±1.03
19.10±1.16

Correlation
Coefficient (r)

Significant
(p value)

0.941

p<0.001 (S)
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Fig-2.
Table 4: Correlation of mean platelet count with grades of esophageal varices.
Grade of
Number of
Range
Mean Platelet Count Correlation Significant
Esophageal Varices Patients
(in/mm3)
(/mm3) Mean±SD
Coefficient (r) (p value)
I
19
120000-152000 142568.42±6640.37
II
29
80000-12900
109272.41±9567.16
–0.961
p<0.001(S)
III
27
70000-90000
79288.89±5506.94
IV
25
36000-58000
45156.00±7032.43

Fig-3.
DISCUSSION
Cirrhosis is the most advanced form of liver disease and
variceal haemorrhage is one of its lethal complications.
Cirrhotic patients with large esophageal varices (EV) are
at a high risk for bleeding, so efforts should be made to
identify cirrhotic patients with large varices.[2]

Abbasi et al.[3] in 102 patients to find out the Correlation
of Thrombocytopenia with Grading of EV in Chronic
Liver Disease Patients. Out of 102 patients, seven
patients had EV grade I, 24 had grade II, 35 had grade
III, and 36 had grade IV. Gastric Varices were detected
only in 2 patients.

The present study was done to find out the correlation of
portal
vein
diameter,
splenomegaly,
and
thrombocytopenia with gastro-esophageal varices in
Cirrhotic patients. 100 patients were enrolled for this
study & It was observed that 19% patients developed
grade I EV, 29% grade II EV, 27% grade III EV and
25% patients developed grade IV EV. Two patients
developed gastric varices. A similar study was done by

Our Study demonstrated that thrombocytopenia,
presence of portal hypertension with splenomegaly and
portal vein diameter are strong predictors of developing
gastro-esophageal varices in cirrhotic patients.
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Earlier, the pathophysiology of thrombocytopenia in
liver disease was linked to the presence of
hypersplenism, but now it has been discovered that
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thrombopoietin production is dependent on functioning
liver cell mass and is responsible for reduced
thrombopoiesis
and
consequently
peripheral
thrombocytopenia. In patients with liver cirrhosis the
presence of decreased platelet count can be associated
with several factors such as shortened platelets mean half
life, decreased thrombopoietin production or myelotoxic
effects of alcohol. 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.[2,4]

It is concluded from our study that:
1. Portal vein diameter increases with development of
gastro-esophageal varices.
2. Spleen size increases with formation of gastroesophageal varices.
3. Platelet count decreases with the development of
gastro-esophageal varices.
4. There is a positive correlation between portal vein
diameter and splenomegaly with gastro-esophageal
varices, and an inverse relationship between
thrombocytopenia and gastro-esophageal varices.

In our study, it was observed that mean platelet count in
grade-I EV was 142568.42±6640.369/mm3, in grade-II
EV as 109272.41±9567.16/mm3, in grade III EV was
79288.89±5506.94/mm3, and in grade-IV EV was
45156.00±7032.43/mm3. Platelet count showed a highly
statistical significant inverse correlation with the grading
of esophageal varices, which is in agreement with
Thomopulos et al.[5] Esophageal varices were graded
according to Paquet[6] Grading System and Gastric
varices were graded according to Sarin et al.[7]
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