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ABSTRACT

Background

Chronic liver disease is often complicated by portal hypertension, leading to the development of
EV (Esophageal Varices), which carry a high risk of bleeding and mortality. Upper Gl endoscopy
remains the gold standard for detecting EVs, but it is invasive and costly. Non-invasive
alternatives such as LSM (Liver Stiffness Measurement) using elastography and various clinical
and laboratory parameters have been explored for risk stratification. This study aims to evaluate
the correlation of liver elastography with esophageal varices and compare its diagnostic utility
with platelet count, liver function tests, ultrasound findings, and Child-Pugh score.

Methods

This cross-sectional observational study was conducted over six months at KR Hospital, Mysore.
Thirty-one patients with clinically and radiologically diagnosed chronic liver disease were
included after informed consent and ethical clearance. Patients with a history of variceal bleed,
portal vein thrombosis, or beta-blockers were excluded. All participants underwent liver
elastography, abdominal ultrasound, upper GI endoscopy, complete blood count, liver function
tests, and Child-Pugh classification. Statistical analysis was done using SPSS version 27 with
significance set at p< 0.05.

Results

In this study, the mean age of participants was 52.3 + 8.2 years, with a predominance of males
(80.6%). Ethanol-related liver disease emerged as the most common etiology, accounting for
71% of cases. Liver elastography revealed abnormal liver stiffness values (>7.5 kPa) in 90.3%
of patients, with a mean stiffness of 12.47 £ 2.79 kPa. Endoscopic evaluation showed that 74.2%
of individuals had oesophageal varices. Significant correlations were observed between liver
stiffness and age (p < 0.001), platelet count (p = 0.008), presence of oesophageal varices (p =
0.023), and Child-Pugh score (p < 0.0001), while no significant associations were found with
sex (p = 0.519) or ultrasound echo texture (p = 0.148). Additional findings included prevalent
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thrombocytopenia and low serum albumin levels, with a mean albumin concentration of 2.43
g/dL.

Conclusion

Liver elastography demonstrates a strong correlation with the presence and severity of
oesophageal varices and shows significant association with platelet count and Child-Pugh score
in CLD patients. It is a promising non-invasive tool that can guide the need for endoscopy,
potentially reducing unnecessary procedures in low-risk individuals. Combining elastography
with other parameters enhances early risk stratification and clinical decision-making.
Keywords: Chronic Liver Disease, Liver Elastography, Oesophageal Varices, Platelet Count,
Child-Pugh Score, Portal Hypertension, Non-Invasive Screening.

INTRODUCTION

Chronic liver disease often progresses to cirrhosis and nodular regenerative changes, resulting
in portal hypertension and the subsequent development of EV (Esophageal Varices), a
potentially fatal complication with variceal haemorrhage occurring in up to 40% of cirrhotic
patients and associated with approximately 20% mortality per episode.l While
esophagogastroduodenoscopy remains the gold standard for detection and grading of EV, its
invasive nature and cost limit its routine applicability, especially in resource-limited settings.[*?!
Thus, there is a pressing need for reliable non-invasive predictors that can stratify patients for
endoscopy.

Liver  stiffness  measurement  using  elastography-particularly  2D-SWE
(Two-Dimensional Shear Wave Elastography)-has emerged as a robust modality, correlating
significantly with presence and severity of EV.[Y In a South Indian tertiary-care cohort, LSM
demonstrated diagnostic accuracy of ~81.7% for EV prediction, outperforming conventional
ultrasound and laboratory parameters.[! Ultrasound features such as splenomegaly, coarse echo
texture, and portal vein dilatation, along with lab markers like platelet count <150,000/cu.mm
and hypoalbuminemia, also correlated with varices but to a lesser degree.[ Elastography-based
spleen stiffness measurements have further enhanced predictive performance, with combined
hepatic and splenic stiffness offering higher sensitivity and specificity for EV detection.[®4
Clinical scoring systems such as Child-Pugh classification and MELD, when combined with
elastography, may improve risk stratification by reflecting liver synthetic function and portal
hypertension indirectly.™ This study aims to evaluate the correlation between liver
elastography and the presence of EV and to compare its predictive accuracy against platelet
count, liver function tests, abdominal ultrasound and Child-Pugh score in CLD patients.

AIMS AND OBJECTIVES

This study aims to evaluate the correlation between liver elastography findings and the presence
of esophageal varices in patients with chronic liver disease. Additionally, the study seeks to
compare liver elastography results with other non-invasive markers, including platelet count,
liver function tests, and ultrasound parameters such as spleen diameter and liver echotexture.
The objective is to assess the potential of liver elastography as a reliable, non-invasive tool for
predicting esophageal varices and monitoring liver disease progression.
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MATERIALS AND METHODS

Study Design

This study is a cross-sectional observational study conducted over a period of six months at KR
Hospital, which is attached to Mysore Medical College and Research Institute (MMC & RI),
Mysore. The study population includes patients with chronic liver disease who are attending the
OPD (Outpatient Department) or are admitted under the Department of Medicine at KR Hospital.
Data were collected from these patients as the primary source of information for the research.

Inclusion and Exclusion Criteria

The inclusion criteria for this study consisted of patients diagnosed with chronic liver disease
based on clinical evaluation, biochemical investigations, and ultrasonographic findings.
Exclusion criteria included patients presenting with variceal bleeding, those with a past history
of variceal bleeding who had undergone sclerotherapy or band ligation of esophageal varices,
patients with portal vein thrombosis and those who were currently receiving or had previously
received treatment with beta-adrenergic blockers.

Data Collection Procedure

After obtaining institutional ethical clearance, the purpose of the study was explained to the
patients and their bystanders, and written informed consent was obtained. A detailed and
structured proforma was completed for each patient based on their medical history, clinical
examination, and laboratory investigations. Patients diagnosed with chronic liver disease
underwent relevant investigations, including ultrasound of the abdomen and pelvis, liver
elastography, upper Gl endoscopy, LFT (Liver Function Tests), CBC (Complete Blood Count),
and ascitic fluid analysis where applicable. The results from liver elastography, ultrasound
findings, platelet count, and LFT were then compared with upper Gl endoscopy findings to
assess the correlation with esophageal varices.

Statistical Analysis

Data were expressed as percentages (%) and mean + standard deviation (SD). The Kolmogorov-
Smirnov test was performed to assess the normality of the data distribution. The chi-square test
was used to analyze the significance of differences in frequency distributions. A p-value of less
than 0.05 was considered statistically significant. Statistical analysis was performed using
SPSS® for Windows™, version 27 (IBM® Corp., NY) and Microsoft Excel™ 2021
Professional (Microsoft® Inc., USA).

RESULTS
Variables Frequency Percentage
<40 years 5 16.1
41-50 years 7 22.6
Age Group 51-60 zears 14 452
Above 60 years 5 16.1
Sex Female 6 19.4
Male 25 80.6
ethanol related 22 71.0
Heapatitis B 1 3.2
Etiology Hepatis C 1 3.2
hepato cellular carcinoma 2 6.5
NASH 2 6.5
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Unknown 3 9.7

Ultra Sound Coarse 12 38.7

Parameter Increased 19 61.3

Gradel 9 29.0

. Grade 2 8 25.8

Esophageal Varices Grade 3 5 194

No Varices 8 25.8

. Normal 3 9.7

Liver Elastographhy Abnormal 3 903

Abnormal 21 67.7

Platelet Count Normal 10 323
Table 1: Distribution of Patients According to Study Variables (N=31)

The majority of patients were middle-aged males (51-60 years, 45.2%; 80.6% male),
with ethanol-related liver disease as the leading cause (71%). Most showed abnormal findings
on ultrasound (increased echogenicity/coarse texture), liver elastography (90.3%), and platelet
count (67.7%). Esophageal varices were present in 74.2% of patients, indicating advanced liver
disease and portal hypertension.

Descriptive Statistics
Variables Minimum Maximum Mean Std. Deviation
Age 38 67 52.32 8.167
Liver Elastography (Kpa) 7.5 15 12.47 2.793
Platelet Count (cells/cc) 13456 675873 138926.71 120615.525
S.Albumin 1.6 3.1 2.429 0.4149
Table 2: Descriptive Statistics of Study Variables (N=31)

The average patient age was 52 years, with elevated liver stiffness (mean 12.47 kPa), low
platelet counts, and reduced serum albumin (mean 2.43 g/dL), all indicating advanced liver
disease and portal hypertension.

Liver Age Grou
Elastography | <40 Years | 41-50 Yearf 51-60pYears Above 60 Years Total |P-Value
Normal Count 0 0 0 3 3
Percent| 0.0% 0.0% 0.0% 9.7% 9.7%
Count 5 7 14 2 28
Abnormal 5 cent| 16.1% 22.6% 45.2% 6.5% 90.3%] 0001
Total Count 5 7 14 5 31
Percent| 16.1% 22.6% 45.2% 16.1% 100.0%
Table 3: Association between Liver Elastography and Age Group

All patients under 60 showed abnormal liver elastography, with normal findings seen
only in those over 60; the highest burden was in the 51-60 age group (45.2%), and the association
between age and liver stiffness was statistically significant (p < 0.001).

Liver Elastography Female Sex Male Total P-Value
Count 1 2 3
Normal Percent 3% 6.5% 9.7% 0.519
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Abnormal Count 5 23 28
Percent 16.1% 74.2% 90.3%

Total Count 6 25 31
Percent 19.4% 80.6% 100.0%

Table 4: Association between Liver Elastography and Sex

Abnormal liver elastography was observed in 90.3% of patients, predominantly in males (82%),
though the association between sex and elastography findings was not statistically significant (p

=0.519).
. Ultra Sound Parameter
Liver Elastography Coarse Increased Total P-Value
Normal Count 0 3 3
Percent 0.0% 9.7% 9.7%
Count 12 16 28
Abnormal Percent 38.7% 51.6% 90.3% 0.148
Total Count 12 19 31
Percent 38.7% 61.3% 100.0%
Table 5: Association between Liver Elastography and Ultra Sound Parameters

All patients with coarse ultrasound texture had abnormal liver elastography, and 84.2%
with increased echogenicity showed abnormal results; however, the association was not
statistically significant (p = 0.148).

Liver Elastography Gradel | Grade ZEsoplgrg:;; Zarlc;so Varices Total |P-Value
Normal Count 0 0 0 3 3

Percent 0.0% 0.0% 0.0% 9.7% 9.7%

Count 9 8 6 5 28
Abnormal 5 ont | 29.0% | 25.8% 19.4% 16.1% [903% | »0%°

Total Count 9 8 6 8 31
Percent | 29.0% 25.8% 19.4% 25.8% [100.0%
Table 6: Association between Liver Elastography Esophagelvarices

All patients with esophageal varices had abnormal liver elastography, with a significant
association between liver stiffness and variceal presence/severity (p = 0.023); only those without
varices had normal elastography.

Liver Elastography Abnol::z;ellet Coull:;;)rmal Total P-Value
Normal Count 0 3 3
Percent 0.0% 9.7% 9.7%
Count 21 7 28
Abnormal Percent 67.7% 22.6% 90.3% 0.008*
Total Count 21 10 31
Percent 67.7% 32.3% 100.0%
Table 7: Association between Liver Elastography and Platelet Count

A significant majority (67.7%) had both abnormal liver elastography and platelet counts,
with only 3 patients showing normal values; this strong association was statistically significant

(p = 0.008).
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. Esophageal Varices
Child Pugh Grade1 | Grade2 | Grade 3 |no varices Total P-Value
A Count 2 0 1 4 7
Percent 6.4% 0.0% 3.2% 12.9% 22.6%
B Count 7 2 0 4 13
Percent 22.6% 6.4% 0.0% 12.9% 41.9% <0.0001*
C Count 0 6 5 0 11 '
Percent 0.0% 19.4% 16.1% 0.0% 35.5%
Total Count 9 8 6 8 31
Percent 29.0% 25.8% 19.4% 25.8% 100.0%
Table 8: Association between Child Pugh and Esophagel Varices

Child-Pugh Class C patients had the highest frequency of Grade 2 and 3 esophageal
varices, while Class A mostly had no or Grade 1 varices; this association was highly significant
(p <0.0001).

DISCUSSION

This study evaluated the correlation of liver elastography with esophageal varices and compared
its performance against platelet count, liver function tests, ultrasound abdomen, and Child-Pugh
score in patients with chronic liver disease. Our findings align with the growing body of literature
advocating for non-invasive assessment methods for portal hypertension and risk stratification.

Liver Elastography and Esophageal Varices
Several studies support the effectiveness of liver elastography in predicting esophageal varices.
Naveen et al. emphasized the high predictive value of LSM, particularly when values exceeded
the F4 fibrosis stage. In their multivariate analysis, LSM emerged as an independent predictor-
mirroring our results.®! Paternostro et al. similarly validated elastography-based screening
(including liver and spleen stiffness) as non-invasive tools comparable to upper GI endoscopy
for assessing varices.?!

Recent literature further recommends elastography as a robust and reproducible
screening method that facilitates early detection and guides decisions about endoscopy. %7l

Platelet Count
Our findings revealed a strong inverse relationship between platelet count and the
presence/severity of esophageal varices. A study involving 110 cirrhotic patients showed that
lower platelet counts significantly correlated with higher grades of varices (p < 0.001).°
Additional Indian studies have shown that the platelet count/spleen diameter ratio has a high
negative predictive value-up to 96%-for ruling out varices.!*%1!

This aligns with Baveno VI guidelines, which support the use of platelet count in
combination with elastography for risk stratification.[

Liver Function Tests and Ultrasound Abdomen

The low serum albumin observed in our cohort suggests advanced liver dysfunction, which
correlates with higher liver stiffness scores. Gobel et al. demonstrated a significant relationship
between increased liver stiffness and lower albumin levels, concluding that elastography
outperforms ultrasound and platelet count in diagnosing cirrhosis, especially in early stages.*
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Although ultrasound is useful in detecting features of advanced disease (e.g.,
splenomegaly, coarse echotexture), its specificity in detecting early fibrosis is limited. This was
confirmed by the moderate associations observed in our study and corroborated by other
literature.[*>15] Elastography thus adds a layer of diagnostic precision, especially in early or
compensated cirrhosis.

Child-Pugh Score

Child-Pugh classification significantly correlated with the grade of esophageal varices in our
study. Advanced classes (B and C) exhibited the highest prevalence of severe varices. Gomes et
al. reported that a Child-Pugh score >8 was highly sensitive and specific for predicting varices.[®]
Studies from Nepal and Pakistan found that patients in Child-Pugh class B or C had nearly
ninefold increased odds of having esophageal varices compared to those in class A.[7

CONCLUSION

Our results affirm that liver elastography, when combined with platelet count and Child-Pugh
classification, provides a reliable, accessible, and reproducible means of identifying patients at
risk for esophageal varices. Incorporating these non-invasive tools into routine practice could
reduce the need for unnecessary endoscopies and streamline the management of chronic liver
disease.
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