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Abstract:

Background: Esophageal varices (EV) are a common complication of liver cirrhosis, and early detection is crucial for
preventing life-threatening bleeding. Objectives: To evaluate the accuracy of non-endoscopic predictors of EV in liver
cirrhosis and identify potential predictors for risk stratification. Materials and Method: This observational analytical
cross-sectional study included 65 patients with liver cirrhosis. Non-endoscopic parameters such as platelet count, spleen
size, portal vein diameter, and Child-Pugh score were assessed and correlated with EV severity. Results: A statistically
significant decline in mean platelet count was observed with increasing EV severity (F value = 4.578, p = 0.003). The
mean platelet count to spleen diameter ratio also showed a statistically significant difference among groups (F value =
4.173, p = 0.005). However, no significant differences were found in mean spleen size, portal vein diameter, and Child-
Pugh scores among different EV grades. Conclusion: Platelet count and platelet count to spleen diameter ratio may be
useful non-endoscopic predictors of EV in liver cirrhosis. These findings can aid in risk stratification and guide clinical
decision-making.

Keywords: Esophageal varices, liver cirrhosis, non-endoscopic predictors, platelet count, spleen size, portal vein diameter,
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Introduction

Esophageal varices are enlarged and swollen blood
vessels that develop within the walls of the lower
part of the esophagus. They are a common
complication of liver cirrhosis, a condition
characterized by extensive scarring and damage to
the liver tissue.’ Esophageal varices typically occur
when the liver becomes unable to effectively
process blood flow due to cirrhosis, leading to
increased pressure in the veins that supply blood to
the liver.’Portal hypertension in liver cirrhosis
leads to the formation of esophageal varices, a
serious complication that can cause life-threatening
bleeding if ruptured.'” Risk factors for variceal
bleeding include large varices, red signs, and
severe liver dysfunction.”” Diagnosis typically
involves upper gastrointestinal endoscopy, which
allows for direct visualization and assessment of
variceal size, appearance, and red signs indicative
of recent bleeding.’ Early detection and risk
stratification of EV are crucial for implementing
preventive measures and timely interventions to
reduce the risk of variceal bleeding. Traditionally,
the gold standard for diagnosing EV involves upper

gastrointestinal endoscopy (UGIE). However,
UGIE is an invasive procedure associated with
discomfort, risks of complications, and resource
constraints. Therefore, there is a growing interest
in non endoscopic predictors of EV in liver
cirrhosis to facilitate risk stratification and optimize
patient management.*’ Non-endoscopic predictors
encompass various clinical, laboratory, and
imaging parameters that can be readily assessed in
clinical practice. These predictors include
parameters such as liver function tests, platelet
count, and spleen size, as well as imaging
modalities like transient elastography (TE) and
abdominal ultrasonography (US). Evaluating the
accuracy of these non-endoscopic predictors in
detecting and predicting the presence and severity
of EV is essential for guiding clinical decision-
making and optimizing resource utilization in the
management of patients with liver cirrhosis.” Hence,
this study seeks to elucidate the diagnostic
performance of various non-invasive tools and
identify potential predictors that can reliably stratify
the risk of EV in patients with cirrhosis. Ultimately,
the findings of this study may enhance risk
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assessment strategies, and facilitate personalized
management approaches for patients with liver
cirrhosis at risk of EV-related complications.

Materials and Method

The present observational analytical cross-
sectional study was conducted among patients
diagnosed with liver cirrhosis at the Department
of Medicine, People's Hospital, Bhopal,
associated with Peoples College Medical
Sciences & Research Centre Bhopal over a period
of 18 months. The study was commenced after
obtaining ethical permission from the institutional
ethical committee and written informed consent
from patients. The inclusion criteria were all
diagnosed cases of cirrhosis, regardless of cause,
and age above 18 years. Exclusion criteria
included cirrhosis with hepatic encephalopathy
II/1V, critically ill patients, end-stage renal
failure, hepatocellular carcinoma, and those who
failed to give consent. The study variables
included independent variables such as gender
and cause of cirrhosis, and dependent variables
like bleeding disorders, malaria, and dengue.
Patients with liver cirrhosis presenting at PCMS
& RC in the Department of General Medicine
were considered for the study. All relevant
information was collected and reconstituted into a
structured performa for data analysis. All patients
underwent laboratory investigations, including
manual platelet count, Child-Pugh score,
ultrasonography for spleen size and PV diameter,
and UGIE. A correlation was attempted to be
established to predict esophageal varices in
cirrhotic patients. The data obtained was
subjected to statistical analysis, compiled
systematically, and presented in individual tables
and graphs.

Results

Out of total participants, majority falling within
the 51-60 age range, which accounts for 30.8% of
the total participants. This is followed by the 41-
50 age group, comprising 26.2% of the subjects.
Participants aged 31-40 years make up 20.0% of
the study population, >60 years comprised 15.4%
; <20 years make up 6.2% and 21-30 age make up
1.5%. A total of 65 patients were analyzed.
Among these, 45 were male, accounting for
69.23% of the study population, while the
remaining 20 were female, representing 30.77%
(table 1). Out of 65 patients; 10 subjects (15.4%)
were classified with Grade 1 varices, Grade 2
varices, were observed in 24 subjects (36.9%),
Grade 3 varices were found in 16 subjects
(24.6%). Only 1 subject (1.5%) was classified
with Grade 4 wvarices (table 2). Table 3
demonstrates a statistically significant decline in
mean platelet counts as the severity of varices
increases, with an F value of 4.578 and a p-value
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0f 0.003. Subjects with no varices had the highest
mean platelet count at 203.00 x10%*/cu. mm (SD =
118.39). As varices severity increased to grade 1,
the mean platelet count decreased to 152.30
x10%/cu. mm (SD = 93.72). Further reductions in
mean platelet counts were observed with grade 2
varices at 117.25 x10%cu. mm (SD = 47.19),
grade 3 at 105.25 x10%/cu. mm (SD = 37.53), and
reaching the lowest mean platelet count of 23.00
x10%/cu. mm for grade 4 varices.

Subjects without varices (grade 0) have a mean
spleen size of 11.39 cm (SD = 2.08), while those
with grade 1 varices exhibit a larger mean spleen
size of 13.79 cm (SD = 2.56). For grades 2 and 3,
the mean spleen sizes are 12.05 cm (SD = 1.84)
and 12.63 cm (SD = 1.97), respectively. Subjects
with grade 4 varices have a mean spleen size of
12.00 cm, though the standard deviation is not
provided for this group. The F value of 2.208 and
a p-value of 0.079 indicate that this difference is
not statistically significant (table 4). The mean PV
diameter for subjects without varices (Grade
None) was 9.63 mm, with a standard deviation of
1.75. As varices grades progressed, there were
slight fluctuations in the mean PV diameter, but
the differences were not statistically significant
based on the F value of 1.789 (p = 0.143). For
Grade 1 varices, the mean PV diameter was 11.50
mm with a standard deviation of 3.58. Similarly,
for Grade 2 varices, it was 10.10 mm with a
standard deviation of 2.00, and for Grade 3
varices, it was 11.51 mm with a standard deviation
of 3.13. Notably, for Grade 4 varices, the mean PV
diameter was 8mm (table 5). The mean Child-
Pugh score for subjects without varices (grade 0)
was 9.00, with a standard deviation of 1.84. For
subjects with grade 1 varices, the mean score was
8.60, with a standard deviation of 1.84; while for
grade 2 varices, it was slightly lower at 8.42 with a
standard deviation of 1.50. Subjects with grade 3
varices showed a slight increase in the mean score
to 9.25 with standard deviation of 2.18. Score was
8 for subject with grade 4 varices. The F value of
0.632 and the corresponding p-value of 0.642
indicate that there were no statistically significant
differences in mean Child-Pugh scores among the
different varices grades (table 6). The analysis
reveals a statistically significant difference among
the groups (F value = 4.173, p = 0.005%). The
mean PC/SD for subjects without varices (grade 0)
was 1937.26 lakhs/cumm, with a standard
deviation of 1441.24. For subjects with grade 1
varices, the mean was 1170.47lakhs/cu. mm, with
a standard deviation of 835.37; while for grade 2
varices, it was 1007.47 lakhs/cu. mm with a
standard deviation of 453.45. Subjects with grade
3 varices had mean of 875.17 lakhs/cu. mm with
standard deviation of 387.68. Ratio was 191.67
lakhs/cu.mm for subject with grade 4 varices
(table 7).
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Table 1: Age and Gender group wise distribution of study subjects

Parameters Frequency Percent
Age <20 4 6.2
21-30 1 1.5
31-40 13 20.0
41-50 17 26.2
51-60 20 30.8
>61 10 154
Gender Female 20 30.77
Male 45 69.23
Table 2: Varices Grade wise distribution of study subjects
Varices grade Frequency Percent
None 14 21.5
1 10 154
2 24 36.9
3 16 24.6
4 1 1.5

Table 3: Comparison of mean platelet count (x103/cu. mm)of study subjects according to varices grades

Varices grades Mean Std. Deviation F value p value
None 203 118.39
1 152.3 93.72 4578 0.003*
2 117.25 47.19
3 105.25 37.53
4 23

Table 4: Comparison of mean spleen size (in cm) of study subjects according to varices grades

Varices grades Mean Std. Deviation F value p value
None 11.39 2.08
1 13.79 2.56
2 12.05 1.84
3 12.63 1.97
2.208 0.079
4 12
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Table 5: Comparison of mean PV diameter (in mm) of study subjects according to varices grades

Varices grades Mean Std. Deviation F value p value
None 9.63 1.75
1 11.5 3.58
2 10.1 2
3 11.51 3.13
4 ] 1.789 0.143

Table 6: Comparison of mean child Pugh score of study subjects according to varices grades

Varices grades Mean Std. Deviation F value p value
None 9 1.84
1 8.6 1.84
2 8.42 L5
3 9.25 2.18
4 8 0.632 0.642

Table 7: Comparison of mean platelet count (lakhs/cu mm)/spleen diameter (in mm) of study subjects

according to varices grades

Varices grades
Mean Std. Deviation F value p value
None 1937.26 1441.24
1 1170.47 835.37
2 1007.47 453.45
3 875.17 387.68
4 191.67 4.173 0.005%*

Discussion

Esophageal varices are a significant complication
of liver cirrhosis, leading to life-threatening
bleeding.® Early detection and management are
crucial to reducing morbidity and mortality.”®
Traditionally, endoscopy has been the gold
standard for diagnosis, but its invasiveness and cost
limit its availability.

Therefore, non-endoscopic predictors have been
explored as simpler, more accessible alternatives.
This study evaluates the accuracy of non-
endoscopic predictors in diagnosing esophageal
varices in patients with liver cirrhosis. The study's
age distribution shows a majority of middle-aged to
older adults, reflecting the typical age range for
liver cirrhosis and associated complications. The
gender distribution reveals a predominance of male
subjects, suggesting a potential gender disparity in
the prevalence of esophageal varices. The
distribution of esophageal varices among the study
subjects indicates a high prevalence, highlighting
the importance of accurate non-endoscopic
prediction methods. A significant decline in mean
platelet counts as esophageal varices severity
increases in liver cirrhosis patients (F value: 4.578,
p-value: 0.003). Mean platelet counts decrease

from 203.00 x10%/cumm (no varices) to 23.00
x103/cu.mm (grade 4 varices), indicating an inverse
relationship between platelet count and varices
severity. This suggests platelet count as a potential
non-endoscopic predictor for assessing variceal
severity. Our results were consistent with those of
Afsar, A. et al.''. The mean platelet count was
213,884.62/mm? in patients with grade I varices,
while it was 119,518.52/mm?, 58,386.49/mm?, and
21,600.00/mm? in patients with grade II, III, and IV
varices, respectively (p=<0.0001). There was a
significant negative correlation between platelet
count and the grades of esophageal varices
(p<0.001). Patients with lower platelet counts
tended to have higher grades of varices. Afsar and
colleagues suggested that platelet count can be used
as a predictor of the grades of esophageal varices,
potentially reducing the need for frequent upper GI
endoscopy. Haile Tesfaye Gebregziabiher et al.,'
reported a mean platelet count of 89,350/mm? with
a standard deviation of £59,780.37. Endoscopy and
ultrasound parameters revealed that esophageal
varices were present in 176 patients, accounting for
85.4% of the sample, while 30 patients, or 14.6%,
did not have esophageal varices. Among those with
esophageal varices, 89 patients, representing
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50.6%, had small varices, and 87 patients, or
49.45%, had large varices. This data highlights
that a significant majority of the patients had
esophageal varices, with an almost equal
distribution between those with small and large
varices. The mean platelet count, which is notably
low, along with the high prevalence of esophageal
varices. The present study reveals varying mean
spleen sizes across grades, ranging from 11.39 cm
(grade 0) to 13.79 cm (grade 1). However, the
difference in spleen size among grades is not
statistically significant (F value: 2.208, p-value:
0.079). This suggests that spleen size alone may not
be a reliable non-endoscopic predictor of
esophageal varices severity in liver cirrhosis
patients. Amoako Duah et al."” conducted a study
comparing the laboratory parameters of cirrhotic
patients with and without oesophageal varices,
involving a total of 149 patients. Among these, 135
had oesophageal varices, while 14 did not. One of
the examined parameters was spleen size, measured
in millimeters. The average spleen size for all
patients was 138.28 + 32.70 mm. Specifically,
patients with oesophageal varices had an average
spleen size of 138.80 + 33.13 mm, whereas those
without oesophageal varices had a slightly smaller
average spleen size of 133.27 + 28.80 mm. The p-
value for this comparison was 0.5489, indicating no
statistically significant difference in spleen size
between the two groups. The present study
compared mean portal vein (PV) diameter among
subjects with different varices grades. The mean
PV diameter ranged from 8.00mm (Grade 4) to
11.5lmm (Grade 3), with a non-significant
difference (F value: 1.789, p = 0.143). Although
there were slight fluctuations in mean PV
diameteracross grades, the variations were not
statistically significant. This suggests that PV
diameter alone may not be a reliable predictor of
esophageal varices severity in liver cirrhosis
patients, and further analysis is needed to explore
other influencing factors. According to Suraj
Uppalapati., Lokesh S."a portal vein diameter of
more than 13 mm can be a non-invasive predictor
of esophageal wvarices in patients with liver
cirrhosis. Ahmed Salman et al.,15 have found that a
cut-off value of 12.5 mm or more can also be a
good predictor. K.V.L. Sudha Rani et al,'
reported portal vein diameter > 13 mm can be
considered as a non-invasive predictor of
esophageal varices. Out of 65 patients with varices
12 patients have portal vein diameter < 13 mm. The
present study examined mean Child-Pugh scores
among subjects with different esophageal varices
grades. The scores slightly fluctuated across grades,
ranging from 8.00 (Grade 4) to 9.25 (Grade 3), but
the differences were not statistically significant (F
value: 0.632, p = 0.642). This suggests that the
severity of esophageal varices may not significantly
correlate with the Child-Pugh score, a marker of
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liver dysfunction in cirrhosis. Further investigation
is needed to explore additional factors contributing
to variations in Child-Pugh scores among cirrhotic
patients with different grades of esophageal
varices. Ahmed Salman et al."” compared Child
scores and varices grades between two groups of
patients. Group I, consisting of 200 patients with
oesophageal varices, had 36% classified as Child
score A, 37% as Child score B, and 27% as Child
score C. In Group II, comprising 100 patients, 75%
were classified as Child score A, 17% as Child
score B, and 8% as Child score C, with a p-value of
<.001, indicating significant differences between
the groups. The varices grades in Group I were
distributed as follows: 22.5% for Grade I, 28% for
Grade 11, 25.5% for Grade III, and 24% for Grade
IV. Data for varices grades in Group II were not
provided. The study compared mean platelet count
to spleen diameter among subjects with different
varices grades, revealing a statistically significant
difference (F value = 4.173, p = 0.005). The mean
platelet count decreases as varices grade increases,
from 1937.26 lakhs/cu mm (no varices) to 191.67
lakhs/cu mm (grade 4 varices). This inverse
relationship suggests that platelet count can serve
as a non-endoscopic predictor of esophageal
varices in liver cirrhosis, aligning with existing
literature. In 2016, K.O. Akande et al. found a
statistically significant difference in the mean
platelet count and the platelet count/splenic size
ratio between patients with large esophageal varices
and those with small or no varices.'’

Conclusion

In conclusion, platelet count and platelet count to
spleen diameter ratio may be useful non-
endoscopic predictors of esophageal varices in
liver cirrhosis, while other parameters may not be
reliable predictors. A statistically significant
decline in mean platelet count as varices severity
increases, with a significant difference among
groups (F value = 4.578, p = 0.003). However, no
significant differences were found in mean spleen
size, portal vein diameter, and Child-Pugh scores
among different varices grades. Notably, the
mean platelet count to spleen diameter ratio
showed a statistically significant difference
among groups (F value = 4.173, p = 0.005),
indicating its potential as a non-endoscopic
predictor of esophageal varices. Further studies
are needed to confirm these findings and explore
additional non-endoscopic predictors.
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