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Abstract: 
Introduction: Esophageal varices, a serious complication of cirrhosis, can cause life-threatening bleeding. Given 
the limitations of endoscopy, this study aims to assess non-invasive predictors like platelet count, spleen size, and 
Child-Pugh class to identify high-risk patients, improving screening accuracy and reducing unnecessary 
endoscopies in cirrhotic individuals. 
Methods: This one-year observational study at Andhra Medical College included newly diagnosed cirrhotic 
patients. After ethical approval and informed consent, clinical, biochemical, and ultrasound data were collected. 
Non-invasive parameters were assessed and correlated with variceal grading by endoscopy using modified 
Paquet’s classification to predict esophageal varices in cirrhosis. 
Results: Among 100 cirrhotic patients, 44% had large varices, more prevalent in advanced Child-Pugh classes 
and severe ascites (p < 0.001). Large varices correlated with lower platelet count, albumin, and platelet/spleen 
ratio, and higher bilirubin, prothrombin time, portal vein diameter, and spleen size, indicating significant 
association with disease severity. 
Conclusion: The study demonstrates that non-invasive parameters, including platelet count, spleen size, liver 
function tests, and Child-Pugh score, can reliably predict large esophageal varices. Incorporating these markers 
into routine evaluation may reduce dependence on endoscopy, enabling targeted surveillance and timely 
intervention in high-risk cirrhotic patients, especially in low-resource settings. 
Keywords: Esophageal Varices, Cirrhosis, Non-Invasive Predictors, Platelet count, Child-Pugh Classification. 
This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under 
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access Initiative 
(http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, provided 
original work is properly credited. 

Introduction

Esophageal varices are dilated submucosal veins in 
the lower esophagus that develop as a result of portal 
hypertension, a common complication of liver 
cirrhosis [1]. Their rupture can lead to life-
threatening hemorrhage, accounting for 
approximately 10–30% of all upper gastrointestinal 
bleeding cases [2]. Although upper gastrointestinal 
endoscopy (UGIE) remains the gold standard for 
detecting esophageal varices, it has several 
limitations. [3] These include invasiveness, patient 

discomfort, risk of complications in unstable or 
coagulopathic patients, dependency on endoscopist 
expertise, and limited availability in remote or 
resource-limited settings. Furthermore, many 
patients subjected to screening endoscopy are 
ultimately found not to have varices, increasing 
healthcare costs unnecessarily. 

Given the limitations of UGIE, there is increasing 
focus on non-invasive predictors for esophageal 
varices in cirrhotic patients. Parameters like platelet 
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count, Child-Pugh class, APRI, and spleen size have 
shown variable predictive accuracy. Giannini’s 
platelet/spleen ratio remains widely cited [4]. Recent 
evidence by Yang et al. supports using these indices 
to stratify risk and minimize unnecessary 
endoscopies in cirrhotic populations [5]. This study 
aims to evaluate the diagnostic value of such non-
invasive parameters in predicting esophageal 
varices. The findings may contribute to better 
screening protocols, reducing unnecessary 
endoscopies while ensuring timely identification 
and management of high-risk cirrhotic patients. 

Methods 

It was an observational study, conducted in 
department of General Medicine, Andhra Medical 
College, Visakhapatnam. Study was conducted from 
July 2023 to June 2024, 1 year. Study protocol was 
approved by the institutional ethics committee. An 
informed written consent was collected from the 
study members.  

Newly diagnosed chronic liver disease patients 
irrespective of the etiology were included in the 
research. Patients who have previously undergone 
endoscopy for variceal bleeding, those diagnosed 
with hepatocellular carcinoma, individuals who 
have received surgical interventions for portal 
hypertension, and patients with post-hepatic causes 
of cirrhosis were excluded from the study. These 
exclusions are intended to eliminate confounding 
factors that may influence the natural progression of 
portal hypertension and the development or 
detection of esophageal varices through non-
invasive parameters. 

Data collection was performed using a structured 
proforma specifically designed for the study. 
Clinical assessments and laboratory investigations 
were used to identify eligible patients. A thorough 
history was taken for each participant, focusing on 
the duration and quantity of alcohol consumption 
and symptoms suggestive of liver decompensation, 
including jaundice, ascites, oliguria, pedal edema, 
and gastrointestinal bleeding. Physical examination 
included assessment for signs of chronic liver 
disease such as jaundice, ascites, splenomegaly, and 
hepatic encephalopathy. 

Biochemical parameters in blood were analysed as 
per the institutional protocol. The Modified Child-
Turcotte-Pugh (CTP) score was calculated for each 
patient based on clinical and biochemical 
parameters. Abdominal ultrasonography with 
Doppler was performed to evaluate liver 
echotexture, spleen size, ascites, and blood flow in 
the portal vein. Measurements of portal vein and 
spleen diameters were recorded, and the platelet 
count-to-spleen diameter ratio was calculated as a 
potential non-invasive marker of portal 
hypertension. All patients subsequently underwent 

upper gastrointestinal (UGI) endoscopy to screen for 
and grade esophageal varices. Varices were 
classified using the modified Paquet’s grading 
system: grades I and II were considered small 
varices, while grades III and IV were categorized as 
large varices.  

Statistical Analysis: Data was analysed by using 
SPSS software, version 22. Multivariate analysis, 
Pearson correlation analysis, and chi-square test 
were used. P value less than 0.05 was considered to 
be significant. 

Results 

Total 100 members were included, 56% were 
diagnosed to be small or no varices and rest with 
large varices. Gender wise, it was 40, 16 in small 
varices and 34, 10 in large varices; statistically no 
significant difference (P<0.05). Large varices were 
more common in advanced liver disease: 85.7% in 
Class C (24/28) and 58.3% in Class B (14/24), 
compared to only 12.5% in Class A (6/48), 
indicating disease severity correlates with variceal 
size; distribution of varices across Child-Pugh 
classes showed significant association (P < 0.001). 
Patients with moderate or massive ascites had a 
higher prevalence of large varices, indicating a 
strong correlation between ascites severity and 
variceal size.  

In this study, patients with large varices 
demonstrated significantly altered clinical 
parameters compared to those with small or no 
varices. The median platelet count was markedly 
lower in the large varices group (90,000) than in the 
small/no varices group (2,40,000). Similarly, 
median total bilirubin was higher (2.9 mg/dL vs. 1.3 
mg/dL), and serum albumin was lower (1.3 vs. 2.9 
g/dL). Median prothrombin time was elevated (3.5 
vs. 2.2), and portal vein diameter (15.8 mm vs. 13.2 
mm) and spleen size (180 mm vs. 148 mm) were 
larger. The platelet/spleen diameter ratio was 
significantly lower (460 vs. 1488) in large varices. 

Discussion 

In this observational study involving 100 patients 
with liver cirrhosis, 56% were found to have small 
or no esophageal varices, while the remaining 44% 
had large varices. Gender-wise distribution showed 
no statistically significant difference between the 
groups (P > 0.05), which aligns with findings from 
Singh et al. (2023), who reported that gender does 
not significantly influence variceal development, 
suggesting that physiological differences between 
sexes may play a minimal role in variceal 
pathogenesis in cirrhotic patients [6]. However, the 
progression to large varices appeared closely linked 
to the severity of liver disease rather than 
demographic factors. 
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A strong correlation was observed between the 
Child-Pugh classification and the size of esophageal 
varices. In our cohort, large varices were most 
prevalent in Class C patients (85.7%), followed by 
Class B (58.3%), and least common in Class A 
(12.5%). This statistically significant association 
(p < 0.001) reinforces previous findings by Zaman et 
al. concluded that worsening liver function, as 
graded by Child-Pugh score, increases the likelihood 
of significant portal hypertension and large varices 
[7]. It was reported that varices tend to develop and 
enlarge as hepatic synthetic function deteriorates 
and portal pressures rise, further emphasizing the 
clinical utility of the Child-Pugh score in risk 
stratification [8]. 

The presence and severity of ascites were also 
significantly associated with variceal size. Patients 
with moderate or massive ascites exhibited a much 
higher frequency of large varices compared to those 
with mild or no ascites. Ascites is a surrogate marker 
for portal hypertension and reduced hepatic reserve, 
conditions conducive to variceal development. Our 
findings are consistent with those of Berzigotti et al. 
noted that moderate to severe ascites was 
significantly associated with high-risk varices 
requiring endoscopic surveillance [8]. Furthermore, 
Runyon et al. (2022) emphasized that progressive 
ascites reflects increased portal pressure, which 
correlates directly with the formation and dilation of 
collateral vessels such as esophageal varices [10]. 

These results highlight the importance of using non-
invasive clinical markers to predict the presence and 
severity of varices, especially in resource-limited 
settings where routine endoscopy may not be 
feasible. Our data support the integration of ascites 
grade and Child-Pugh classification into clinical 
decision-making protocols. Additionally, combining 
these findings with simple laboratory parameters 
such as platelet count, albumin levels, and spleen 
size as recommended by Giannini et al. may 
improve predictive accuracy and help identify high-
risk patients for targeted screening [4]. This 
approach can minimize unnecessary endoscopic 
procedures while ensuring timely intervention for 
those at greatest risk of variceal bleeding. 

In this study, a significant difference was observed 
in various clinical and biochemical parameters 
between patients with large esophageal varices and 
those with small or no varices. Notably, the median 
platelet count in the large varices group was 
markedly lower (90,000/mm³) compared to 
2,40,000/mm³ in the small/no varices group. 
Thrombocytopenia in cirrhotic patients is a well-
established surrogate marker for portal 
hypertension, which is closely associated with the 
development of esophageal varices. Giannini et al. 
(2003) introduced the platelet count/spleen diameter 
ratio as a reliable non-invasive predictor of varices, 
with a proposed cutoff of 909 showing high 

sensitivity and specificity [4]. Our study supports 
this finding, showing a median ratio of 460 in the 
large varices group and 1488 in the small/no varices 
group, highlighting its predictive utility. 

Liver dysfunction was also more profound in the 
large varices group, as reflected by significantly 
higher total bilirubin (2.9 vs. 1.3 mg/dL), lower 
serum albumin (1.3 vs. 2.9 g/dL), and prolonged 
prothrombin time (3.5 vs. 2.2). These derangements 
correlate with declining hepatic synthetic function 
and worsening portal hypertension. Studies 
confirmed that lower albumin and prolonged INR 
are independently associated with increased risk of 
high-grade varices, reinforcing the role of these 
parameters in non-invasive risk assessment [9, 11]. 
As liver decompensation advances, impaired 
coagulation and hypoalbuminemia not only reflect 
disease severity but also contribute to increased 
variceal bleeding risk. 

Additionally, radiological parameters such as portal 
vein diameter and spleen size were significantly 
higher in patients with large varices (15.8 mm and 
180 mm, respectively) compared to those with small 
or no varices (13.2 mm and 148 mm). These findings 
align with the observations in the literature; the 
investigators emphasized that both spleen 
enlargement and increased portal vein diameter are 
strong indicators of underlying portal hypertension 
and correlate positively with variceal size [12]. 
Further, it was reported that spleen size combined 
with Doppler measurements of portal flow enhances 
the predictive power for esophageal varices in 
cirrhotic patients [13]. Taken together, the present 
study reinforces the clinical relevance of combining 
biochemical, hematologic, and radiologic 
parameters to predict the presence and severity of 
esophageal varices in cirrhosis, offering a valuable 
approach in resource-constrained settings. 

Conclusion 

This study highlights the significant correlation 
between clinical, biochemical, and radiological 
parameters with the presence and severity of 
esophageal varices in cirrhotic patients. Lower 
platelet counts, elevated bilirubin and prothrombin 
time, hypoalbuminemia, increased portal vein 
diameter, and spleen size were all associated with 
large varices. The platelet count/spleen diameter 
ratio was notably lower in patients with large 
varices, reaffirming its utility as a non-invasive 
predictive tool. These findings support the use of 
readily available, cost-effective markers to stratify 
patients for endoscopy, particularly in resource-
limited settings, reducing unnecessary procedures 
while ensuring early detection of high-risk 
individuals. 
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