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Abstract  Original Research Article 
 

Portal hypertension commonly accompanies the presence of chronic liver disease, and the development of oesophageal 

varices is one of the major complications of portal hypertension. Aims: To study the ultrasonographic parameters, 

platelet counts and platelet count and spleen diameter ratio in prediction of severity of oesophageal varices in chronic 

liver disease. Methods: This cross-sectional observational study was done in the department of General Medicine, 

Prathima Institute of Medical Sciences Hospital, Naganoor, Karimnagar. A total of n=50 portal hypertensive patients 

were studied during the study period and n=50 normal age and sex-matched individuals were taken as controls. 

Exclusion criteria were Cases of portal hypertension who are on  blockers, Cases of portal hypertension who 

underwent EST or EVL. Cases of portal hypertension who underwent TIPS or shunt surgery. Routine biochemical 

investigations, liver function tests were done in every patient. Every recruited patient underwent Ultrasonography and 

Fiberoptic upper gastrointestinal endoscopy. Platelet count spleen diameter ratio was calculated. Results: Relationship 

of cases and controls based on Child-Turcotte-Pugh Classification for Severity of Cirrhosis score was calculated for 

all the patients with most of the patients with varices fall in group C and without varices in group B. Platelet count 

shows the highest sensitivity for the detection of oesophageal varices with 82.69% followed by platelet count/splenic 

diameter of 80.77%. Specificity is highest for splenic diameter and platelet count/splenic diameter. Platelet 

count/splenic diameter show the highest sensitivity of 88% and specificity is highest for splenic diameter with 69.23% 

for detection of large varices. Conclusion: Ultrasonography of abdomen is a simple, convenient and non-invasive 

method for assessing the severity of portal hypertension in patients and to predict the severity of esophagogastric 

varices indirectly. 
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INTRODUCTION 
Chronic Liver Disease is a process of 

progressive destruction and regeneration of the liver 

parenchyma leading to fibrosis and cirrhosis [1]. Portal 

hypertension is the significant complicating feature of 

decompensated cirrhosis. It is responsible for the 

development of ascites and esophageal varices, which 

results in the development of collaterals to bypass the 

increased resistance to flow within the portal vein to the 

systemic circulation [2]. Portal hypertension is defined 

by a pathologic increase in portal pressure, in which the 

pressure gradient between the portal vein and inferior 

vena cava (the portal pressure gradient [PPG]) is 

increased above the upper normal limit of 5 mm Hg [3]. 

Portal hypertension becomes clinically significant when 

the PPG increases above the threshold value of 10 mm 

Hg (e.g., the formation of varices) or 12 mm Hg (e.g., 

variceal bleeding, ascites). PPG values between 6 and 

10 mm Hg represent subclinical portal hypertension [4, 

5]. Bleeding from ruptured esophageal or gastric varices 

is the main complication of portal hypertension and a 

major cause of death. Most cirrhotic patients develop 

esophageal varices, with a lifetime incidence as high as 

90% [6]. As per existing guidelines in a case of 

cirrhosis of liver we are screening with upper 

gastrointestinal endoscopy to look for any 

esophagogastric varices present or not and grade the 

severity of varices. And then we start the prophylactic 

measures like propranolol to prevent the first bleed. A 

study was done by Brennan H. Spiegel et al. [7] 

concluded that empiric β blocker therapy for the 

primary prophylaxis of variceal hemorrhage is a cost-

effective measure as the use of screening endoscopy to 

guide the therapy adds significant cost with an only 
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marginal increase ineffectiveness. If the severity of 

portal hypertension is predicted by a low cost and non-

invasive method then one can use the upper 

gastrointestinal endoscopy for only high-risk patients. 

Although the occurrence of esophageal varices and the 

time of gastrointestinal bleeding in portal hypertension 

can't be exactly predicted, there are some endoscopic, 

ultrasonographic, laboratory parameters and clinical 

signs associated with a high risk of bleeding [8]. Some 

studies have shown a good correlation between 

ultrasonographic findings and platelet count and 

severity of esophagogastric varices. In the present 

study, an attempt is made to predict the oesophageal 

varices based on ultrasonographic findings, platelet 

count and platelet count spleen diameter ratio and its 

correlation with upper GI endoscopy. 

 

MATERIAL AND METHODS 
This cross-sectional observational study was 

done in the department of General Medicine, Prathima 

Institute of Medical Sciences Hospital, Naganoor, 

Karimnagar. Institutional Ethical committee permission 

was obtained for the study. Inclusion Criteria was Cases 

of portal hypertension admitted in the Department of 

General Medicine. A total of n=50 portal hypertensive 

patients were studied during the study period and n=50 

normal age and sex-matched individuals were taken as 

controls. Exclusion criteria were Cases of portal 

hypertension who are on  blockers, Cases of portal 

hypertension who underwent EST or EVL. Cases of 

portal hypertension who underwent TIPS or shunt 

surgery. Hepatocellular carcinoma, Primary 

hematological disorders, active gastrointestinal bleeding 

on admission. A detailed clinical history was recorded 

regarding age, sex, duration of symptoms like jaundice, 

distension of abdomen, hematemesis, and Malena. All 

patients underwent complete clinical examination 

including a detailed examination of the gastrointestinal 

system. Routine biochemical investigations, liver 

function tests were done in every patient. Every 

recruited patient underwent Ultrasonography and 

Fiberoptic upper gastrointestinal endoscopy. Platelet 

count spleen diameter ratio was calculated. All 

variables which were found to be significant on 

univariate analyses were included as candidate variables 

for logistic regression analysis to identify independent 

predictors for the presence of esophageal varices and 

their size. Sensitivity, Specificity, Positive predictive 

value and negative predictive values were calculated for 

these parameters. 

 

RESULTS 
The age distribution (shown in table 1) median 

age among 50 cases was 43.18 years (range 24-86), and 

among 50 controls was 42.16 years (range 22-68), for 

large varices it is 44.46 years (range 29-86) and for 

small varices is 41.79 years (range 24-65). Out of 100 

patients, 81 were males and 19 were females. Among 

cases 39 were males and 11 were females (no. of 

males/females in large varices is 20/6 and Small 

Varices is 19/5) and in controls 42 were males and 8 

were females. 

 
Table-1: Age distribution among cases and control 

 

Age 

 

Cases 

Large 

Varices 

Small 

Varices 

 

Controls 

20-30 6 3 3 10 

31-40 24     12 12 15 

41-50 12 6 6 14 

51-60 4 3 1        07 

61-70 3 1 2        04 

>70 1 1 0        00 

Total 50    26 24  50 

 

Distribution of patients based on etiology: 

Alcoholic liver disease is the most common etiology in 

this study corresponding to 62 % of cases followed by 

hepatitis B with 10%. 

 

 
Fig-1: Pie diagram showing various etiologies among cases and controls 
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Relationship of cases and controls based on 

Child-Turcotte-Pugh Classification for Severity of 

Cirrhosis score was calculated for all the patients with 

most of the patients with varices fall in group C and 

without varices in group B. 

 

Table-2: Distribution of cases and controls according to Child-Pugh score 

Column1 Class A Class B Class C total 

Cases 4 18 28 50 

Controls 7 23 20 50 

Total  11 41 48 100 

Large 3 10 13 26 

Small 1 8 15 24 

Total          4 18 28 50 

 

On univariate analysis portal vein diameter, 

spleen diameter, platelet count and platelet count and 

spleen diameter ratio were found to be significantly 

associated with the presence of varices. On multivariate 

analysis the presence of esophageal varices was 

significantly associated with platelet count < 102,000/ 

μl (OR 6.65; 95% CI, 2.51- 17.6), spleen diameter > 

154 mm (OR 5.78; 95% CI, 2.4-13.94), portal vein 

diameter > 13 mm (OR 2.49; 95% CI, 1.1-5.62) and 

platelet count /spleen diameter <815 (OR 10.92 ;95% 

CI 4.07-29.26). 

 
Table-3: Relationship of various parameters with the presence or absence of esophageal varices on univariate analysis 

VARIABLES CASES CONTROLS P-VALUE 

sex (M/F) 39/11 42/8 0.4444 

Ascites 47(51.6%) 44(48.4%) 0.7532 

Hepatic Encephaolpathy 6(66.7%) 3(33.3%) 0.3173 

Total Bilirubin(Mg/Dl) 2.9(0.4-25.1) 2.3(0.3-26.9) 0.6027 

Serum Albumin(Gm/Dl) 2.7(1.4-4.5) 2.8(1.6-4.2) 0.0692 

Prothrombin Time(Sec) 17.7(11.6-38.5) 15.2(10.6-30) 0.0187* 

Child Pugh Score 

Class A 4(36.4%) 7(63.6%) 0.2541 

Class B 18(43.9%) 23(56.10%)  

Class C 28(58.33%) 20(41.67%)  

Platelet Count(/µl) 98000(45000-380000) 169000(78000-266000) <0.0001* 

Liver Size(Cm) 12.3(6.8-18) 12.5(8.9-18) 0.6391 

Portal Vein 

Diameter(Mm) 

13.9(8.0-18.0) 12.1(7.8-16) 0.0322 

Spleen Diameter(Cm) 16.0(8.0-26) 13.8(9.0-19.6) <0.0001* 

Platelet Count /Spleen 

Diameter 

608(264-2750) 1277(632-2611) <0.0001* 

* Significant 

 

On univariate analysis portal vein diameter, 

spleen diameter, platelet count and platelet count and 

spleen diameter were found to be significantly 

associated with the presence of large varices. On 

multivariate analysis the presence of large esophageal 

varices was significantly associated with platelet count 

< 93500/ μl (OR 4.8; 95% CI, 1.42-16.18), spleen 

diameter > 162 mm (OR 1.94; 95% CI 0.62-6.02), 

portal vein diameter > 14.4mm (OR 3.5;95% CI 1.05-

11.66) and platelet count /spleen diameter <548 (OR 

9.4;95% CI 2.46-36.19). 

 

Platelet count shows the highest sensitivity for 

the detection of oesophageal varices with 82.69% 

followed by platelet count/splenic diameter of 80.77%. 

Specificity is highest for splenic diameter and platelet 

count/splenic diameter. Platelet count/splenic diameter 

show the highest sensitivity of 88% and specificity is 

highest for splenic diameter with 69.23% for detection 

of large varices.  
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Table-4: Relationship of various parameters with the presence or absence of esophageal varices on univariate analysis 

Variables 

 

Large Varices Small Varices P-VALUE 

Sex (M/F) 20/6 19/5 0.8728 

Ascites 25(53.2%) 22(46.8%) 0.6617 

Hepatic Encephalopathy 3(50%) 3(50%) 1 

Total Bilirubin(Mg/Dl) 2.5(0.4-25.1) 5.3(0.5-21.1) 0.1932 

Serum Albumin(Gm/Dl) 2.6(1.4-3.6) 2.9(1.8-4.5) 0.1111 

Prothrombin Time(Sec) 16.1(11.6-32) 19.2(12-38.5) 0.1065 

Child Pugh Score 

Class A 3(75%) 1(25%) 0.6348 

Class B 10(55.5%) 8(44.5%)  

Class C 13(46.5%) 15(53.5%)  

Platelet Count(/µl) 80500(45000-380000) 130500(46000-253000) 0.0021 

Liver Size(Cm) 12.7(6.8-18) 11.4(7.5-16.2) 0.1132 

Portal Vein 

Diameter(Mm) 

14.7(8.5-16.8) 12.4(8-18) 0.0201 

Spleen Diameter(Cm) 17.2(8-26) 14.3(8-22) 0.0021 

Platelet Count /Spleen 

Diameter 

445(279-1727) 910(264-2750) 0.0003 

 
Table-5: Sensitivity, Specificity, Positive and Negative predictive values for significant parameters for presence of varices 

Parameters for Presence of Varices  

Parameters Sensitivity Specificity Positive Predictive Value Negative Predictive Value 

Portal Vein Diameter 

(>13.05mm) 

 

      65% 
 

54% 
 

55.58% 
 

45.26% 

  Spleen Diameter(>15.4cm) 78.80% 64% 56.06% 44.63% 

Platelet Count(<102000) 82.69% 58% 59.68% 41.03% 

Platelet Count /Splenic Diameter 

(<815) 

 

80.77% 
 

64% 
 

56.67% 
 

44.01% 

Parameters for the presence of Large Varices 

Portal Vein Diameter(>14.4mm)  

79.17% 

 

53.85% 

 

60.43% 

 

40.32% 

Spleen Diameter(>16.25cm)  

75% 

 

69.23% 

 

52.84% 

 

47.85% 

 

Platelet Count (<93500) 

 

75% 

 

65.38% 

 

54.29% 

 

46.42% 

Platelet Count 

/Spleen Diameter 

(<548) 

 

 

88% 

 

 

65% 

 

 

58.36% 

 

 

42.28% 

 

DISCUSSION 
Cirrhosis is the most advanced form of liver 

disease and variceal hemorrhage is one of its lethal 

complications. Because cirrhotic patients with large 

esophageal varices are at high risk for bleeding, 

preventive efforts have concentrated on identifying 

cirrhotic patients with large varices [9]. Bleeding occurs 

in an insignificant proportion of patients with severe 

PHG which accounts for most non-variceal bleeding 

episodes in patients with cirrhosis and portal 

hypertension. PHG bleeding is a serious complication, 

which is usually chronic and insidious but occasionally 

massive and life-threatening [10]. Overt hemorrhage 

from the gastric mucosa occurred in 60% of patients 

with severe PHG with a cumulative risk of bleeding of 

75% over a 5 year follow up period [11]. Several 

studies in the past have shown independent parameters 

like splenomegaly
 
[12-14], ascites [12, 15], spider naevi 

[16], Child-Turcotte-Pugh grade [17], platelet count, 

prothrombin time/activity, portal vein diameter, platelet 

count/spleen diameter ratio [18], serum albumin [19], 

and serum bilirubin [20] as significant predictors for the 

presence of esophageal varices. Our study found that 

50% of the cirrhotic patients had EV diagnosed by 

endoscopy. This result is similar to the range of 24% to 

80% showed in literature [21] and reminds us that a 

significant part of cirrhotic patients is unnecessarily 

submitted to this procedure [22]. Fook-Hong NG et al; 

showed that Low platelet count and presence of ascites 

were the significant independent predictors for high-

grade EGV [19]. In the present study ascites and 

hepatic encephalopathy were not significantly 

associated with the presence of varices. Similar results 

were obtained by Jijo V Cherian et al; in predicting 

oesophageal varices. Gennaro D’Amico et al. a l s o  

showed that a serum albumin concentration of < 3.3 

g/dL were predictors of oesophageal varices [21]. In a 

cross-sectional study done by Schepis F et al. has 

shown that prothrombin activity of 70% was used as an 
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independent predictor of oesophageal varices with odds 

of 9.85 [23]. In our study, we did not get significance 

for serum albumin and prothrombin activity in the 

prediction of oesophageal varices. Similar results were 

obtained by Jijo V Cherian et al. where no significance 

was obtained for the above parameters. No studies in 

the past have shown that total bilirubin as a predictor of 

oesophageal varices. The present study also did not 

show any statistical significance for the prediction of 

oesophageal varices based on total bilirubin levels. In 

our study child-pugh score was not significantly 

associated with the presence of oesophageal varices but 

most of the cases belong to class C and controls (no 

oesophageal varices) belong to class B. The study done 

by Jijo et al. shows significance and has a highest 

sensitivity of 95% for child-pugh class B and C in 

predicting oesophageal varices and postulated an 

algorithm where patients with child-pugh class B and C 

were given primary prophylaxis and for class A they 

have seen platelet count and spleen diameter and then 

initiated prophylaxis accordingly [24]. Pathogenesis of 

thrombocytopenia includes productive, consumptive or 

distributional mechanisms [25]. It is commonly 

believed to be due to pooling and destruction of 

platelets in the spleen which may be mediated by 

platelet-associated IgG. Reduced levels of 

thrombopoietin either due to impaired production or 

rapid degradation may also add to thrombocytopenia. 

Thomopoulos et al. [26] (184 patients) reported a low 

platelet count to be an independent risk factor for the 

presence of varices. Mohammad Khuram et al. [27] 

(200 patients) found OV in 146 with 121 having 

thrombocytopenia (94.5%). Present study shows that 

platelet count of <10200/mm
3 

is 82.69 % sensitive and 

58% specific predictor of OV with positive predictive 

value of 59.63 % and negative predictive value of 41.03 

% in predicting presence of varices and a platelet count 

of 93500/mm
3
 is 75% sensitive, 65.38% specific with 

54.29 and 46.42 positive and negative predictive values 

respectively in predicting large varices. Similar results 

were obtained in a study done by Jijo.V.Cherian et al. 

with a platelet count of 90000/mm
3
 with 59.3% 

sensitivity, 64.2 % specificity, and 47.5 PPV and 74.2 

is NPV. Chalasani et al. [28] (346 patients) found that a 

platelet count < 88,000 was an independent risk factor 

for the presence of large varices. In our study, as the 

portal vein diameter and spleen size increased, gastro-

oesophageal varices also transformed into higher 

grades. Median portal vein diameter and spleen size 

with the range in higher grade varices were 14.7 mm 

(8.5-16.8mm) and cm (8-26cm) respectively. In the 

present study, on univariate analysis, a platelet count-

spleen diameter ratio of 608 was significantly 

associated with the presence of esophageal varices and 

it was found significant even in multivariate analysis 

with odds of 10.92 (CI-4.07-29.26). 

 

CONCLUSION 
Ultrasonography of the abdomen is a simple, 

convenient and non-invasive method for assessing the 

severity of portal hypertension in patients and to predict 

the severity of esophagogastric varices indirectly. 

 

Patients having 

 portal vein diameter >13.9mm,  

 spleen size >16cm and 

 platelet count of<98000/microL 

 platelet count and spleen diameter ratio < 608 

 

were found to have varices which were indirect 

evidence of the severity of portal hypertension. The 

above-said parameters tend to predict varices when they 

occur in combination than they occur individually. 

These predictors may be of help 

 To the physicians practicing in rural areas where 

endoscopy facilities are not readily available, in 

helping them to initiate appropriate primary 

pharmacological prophylaxis in these patients. 

 In an urban setting where the endoscopy 

workload is high, a noninvasive predictor, as in 

this study, can help one to initiate drug therapy 

while waiting for the endoscopy procedure. 
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