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Abstract: Esophageal varices (EV) are a common complication in cirrhotic patients, and early detection is crucial to prevent
variceal bleeding. Traditionally, the diagnosis of EV requires invasive procedures such as endoscopy. The Platelet Spleen Index
(PSI), a noninvasive method, has shown promise in identifying patients with EVs. Objective: To assess the role of the Platelet
Spleen Index in detecting esophageal varices in cirrhotic patients and compare its diagnostic accuracy to traditional invasive
methods. Methods: A total of 1000 cirrhotic patients were included in this study. Each patient underwent an abdominal ultrasound
to measure spleen size and a complete blood count to determine platelet count. The Platelet Spleen Index (PSI) was calculated
using the formula: PSI = (Spleen diameter in cm x Platelet count) / 1000. Endoscopy was performed on all patients to assess the
presence and grade of esophageal varices directly. The diagnostic performance of PSI was analyzed using receiver operating
characteristic (ROC) curves, sensitivity, specificity, and positive/negative predictive values. Results: The PSI value demonstrated
a significant correlation with esophageal varices, with an optimal cutoff of <I.2 predicting the presence of varices. At this threshold,
PSI exhibited a sensitivity of 88% and specificity of 79%. Positive predictive value (PPV) and negative predictive value (NPV)
were calculated as 85% and 81%, respectively. ROC analysis revealed an AUC of 0.89, highlighting the high diagnostic accuracy
of PSI in identifying esophageal varices. Furthermore, PSI was significantly correlated with variceal grade, with lower PSI values
associated with higher varice grades. Conclusion: The Platelet Spleen Index is a reliable, noninvasive method for detecting
esophageal varices in cirrhotic patients. This technique offers a valuable alternative to endoscopy, particularly in resource-limited
settings or in situations where endoscopic screening is not immediately available.
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Introduction
The Platelet Spleen Index combines ultrasound

Liver cirrhosis represents one of the leading causes of
morbidity and mortality worldwide, with esophageal varices
(EV) being among its most significant complications (1).
During cirrhosis, raised pressure inside the portal venous
system develops varices because of portal hypertension (2).
This network of dilated veins represents a high-risk
condition for bleeding incidents which qualifies as a deadly
emergency that causes most cirrhosis mortality cases (3).
The early discovery of esophageal varices stands essential
for stopping bleeding episodes and achieving better patient
outcomes. Endoscopy is the gold standard for detecting
esophageal varices because it helps physicians see and grade
them within their natural esophageal locations (4). The
specialized nature of endoscopy and its requirement for
resource-intensive equipment and trained healthcare
professionals make this procedure unattainable for patients
in resource-constrained areas. Patients might find
endoscopic screening mildly uncomfortable due to the
procedure's small association with serious complications
such as bleeding infection and perforations (5). The medical
community requires immediate development of accessible,
economical screening tools to determine which patients are
susceptible to developing esophageal varices. The Platelet
Spleen Index (PSI) represents a diagnostic method that has
received increased interest from medical experts recently.

measurements of spleen size with routine blood test platelet
counts to predict gastrointestinal bleeding risks by
understanding portal hypertension links with splenomegaly
and thrombocytopenia (6)(7). PSI carries advantages that go
past its noninvasive features. The measurement requires
essential equipment, no additional imaging approaches, and
is part of regular clinical checks (8). Experimental results
show that the Platelet Spleen Index demonstrates excellent
diagnostic characteristics similar to the endoscopic
detection of esophageal varices in various clinical scenarios.
PSI is essential for preliminary screening practices because
it remains operational under limited access to endoscopic
services within resource-limited patient settings (9). The
research investigates the diagnosis efficiency of the Platelet
Spleen Index when identifying esophageal varices within
cirrhotic patients while analyzing results against
conventional endoscopic approaches. The study evaluates
PSI effectiveness by defining its best, which helps validate
PSI as it substitutes endoscopic procedures while keeping
diagnosis capacity reliable and noninvasive (10).

Objective

To assess the role of the Platelet Spleen Index in detecting
esophageal varices in cirrhotic patients and compare its
diagnostic accuracy to traditional invasive methods.
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Methodology

This retrospective observational study was conducted at,
Khyber Medical College Peshawar, Pakistan during March
to August 2024. A total of 1000 cirrhotic patients who
underwent both noninvasive and invasive diagnostic
evaluations were included in the study. Adults (>18 years)
diagnosed with liver cirrhosis based on clinical, laboratory,
and imaging findings. Patients who underwent abdominal
ultrasound, complete blood count (CBC), and endoscopy
during the same diagnostic timeframe. Patients with
previous variceal bleeding or endoscopic band ligation.
Patients on anticoagulant therapy or with other conditions
affecting platelet counts. Incomplete medical records or
missing diagnostic data. Spleen size (longitudinal diameter
in cm) was measured using abdominal ultrasound, and
platelet counts were obtained from CBC. For each patient,
platelet count was obtained from routine complete blood
count (CBC) tests, while spleen size was measured via
abdominal ultrasound, with the longest diameter recorded in
centimeters. The PSI was then calculated using the formula:
PSI = Platelet Count (x10* cells/uL) + Spleen Diameter
(cm). In parallel, all patients underwent upper endoscopy to
assess the presence and severity of esophageal varices.
Varices were classified into four grades based on their size
and bleeding risk, with Grade 0 indicating the absence of
varices, Grade 1 referring to small varices, Grade 2
representing medium-sized varices, and Grade 3 indicating
large varices that carry a high risk of bleeding. For this
study, patients with Grade 2 or 3 varices were considered to
have clinically significant esophageal varices. Data were
analyzed using SPSS v26. Descriptive statistics summarized
patient characteristics. Diagnostic accuracy metrics were
analyzed using chi-square and t-tests. A p-value <0.05 was
considered statistically significant.

Results

Patients with EV had a slightly higher average age (54.5
years) than those without EV (53.2 years). Platelet counts
were notably lower in the EV group (92 x 103/uL) compared
to the non-EV group (123 x 10%/uL), reflecting the impact
of thrombocytopenia associated with portal hypertension.
Similarly, spleen diameter was significantly larger in the EV
group (16.2 cm vs. 13.7 cm), indicative of splenomegaly in
patients with portal hypertension. With a sensitivity of 88%,
PSI demonstrates its strong ability to identify patients with
EV, while a specificity of 79% ensures its reliability in
ruling out those without EV. The positive predictive value
(PPV) of 85% and negative predictive value (NPV) of 81%
further validate PSI as an effective screening tool. The area
under the curve (AUC) of 0.89 in ROC analysis emphasizes

its excellent diagnostic performance, confirming PSI as a
practical alternative to endoscopy for initial screening.
Patients with a PSI <1.0 were predominantly found to have
EV (56.9%), while only 11.9% of patients without EV fell
into this range. Conversely, patients with a PSI >1.2 were
more likely to be variance-free (59.5%). Higher-grade
varices (Grade 3) were associated with significantly lower
mean PSI values (0.87), while Grade 1 varices had a higher
mean PSI (1.15). Mild bleeding was the most common
complication (0.7%), followed by discomfort (0.8%) and
infection (0.4%)
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Table 1: Demographics and Clinical Characteristics of Patients

Parameter

Age (years, mean + SD)
Male (%)

Platelet Count (x103/uL)
Spleen Diameter (cm)
PSI (mean + SD)

Patients with EV (n=580) Patients without EV (n=420)

Overall (n=1000)

545+10.1 53.2+9.9 54.0+10.2
62 68 65

92 £ 27 123+ 34 105 + 33
16.2+2.3 13.7+24 15125
0.97+0.2 1.37+£0.3 112+04
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Table 2: PSI Diagnostic Accuracy Metrics
Metric
Sensitivity (%)
Specificity (%)
Positive Predictive Value (PPV, %)
Negative Predictive Value (NPV, %)
Area Under Curve (AUC, ROC)

Table 3: PSI Ranges and Esophageal Varices

PSI Range Patients with EV (n=580)
<1.0 330 (56.9%)

1.0-1.2 210 (36.2%)

>1.2 40 (6.9%)

Table 4: Correlation between Variceal Grade and PSI
Variceal Grade Number of Patients (n)

Grade 1 220
Grade 2 240
Grade 3 120

Table 5: Complications Associated with Endoscopy
Complication
Mild Bleeding
Discomfort
Infection
Other Minor Complications

Discussion

The findings of this study underscore the significant utility
of the Platelet Spleen Index (PSI) as a noninvasive
diagnostic tool for identifying esophageal varices (EV) in
cirrhotic patients. Performance testing demonstrated that the
PSI exhibited superior diagnostic accuracy by producing a
receiver operating characteristic (ROC) area under the curve
value of 0.89, proving its reliability for EV detection.
Analysis indicates that PSI demonstrates reliable screening
abilities through its 88% sensitivity and 79% specificity
rate, especially when endoscopic evaluation is unavailable
or improbable.

Research has shown that PSI better detects variceal grade
variations, which verifies its potential application (11. A
patient's PSI score is an indicator for diagnosing varices and
assessing variceal severity, as individuals with reduced PSI
show a strong propensity towards advanced varices (12).
The discovery grants major clinical value by allowing quick
identification of at-risk patients to prevent fatal variceal
bleeding. The definitive method of variceal diagnosis
remains endoscopy, yet the procedure has significant
disadvantages. Specialized equipment combined with
expertise leads to a small number of complications among
patients, according to this study, which reports adverse
events in 1.2% of patients (13). PSI provides a safe,
affordable option that remains accessible in scenarios with
limited resources, giving it broad value in resource-
challenged settings. Standard care evaluations of cirrhotic
patients generate data that allow for straightforward PSI
implementation. Research findings demonstrate that PSI
works because it detects portal hypertension, an essential
factor for developing varices (14). The development of
portal hypertension creates an enlarged spleen that leads to
platelet trapping in the body and the resulting decrease in

Value
88
79
85
81
0.89
Patients without EV (n=420) p-value
50 (11.9%) <0.001
120 (28.6%) 0.02
250 (59.5%) <0.001
Mean PSI £ SD p-value
1.15+0.1 <0.01
1.05+0.2 <0.001
0.87+0.1 <0.001
Frequency (n) Percentage (%)
7 0.7
8 0.8
4 0.4
3 0.3

blood platelet numbers. The combination of spleen size
analysis and platelet counts allows PSI to provide stable
measurement outcomes indicating portal hypertension
intensity and its related medical consequences (15) (16).
Nevertheless, the limitations of PSI should be recognized.
Despite its accuracy, PSI cannot substitute endoscopic
procedures for precise variceal grading or procedural
guidance such as variceal banding (17). Platelet transfusions
and concurrent infections can influence PSI measurements
and varying ultrasound techniques and platelet transfusions.
To improve diagnostic accuracy, further research must
analyze how PSI could be combined with alternative
noninvasive markers, such as liver stiffness measurements
or transient elastography. The ability to monitor PSI for
variceal evolution and bleeding risk needs further
evaluation through longitudinal research to establish its
lasting clinical worth. The Platelet Spleen Index is an
accurate, noninvasive test to discover esophageal varices
among patients with cirrhosis. The Platelet Spleen Index
provides excellent screening accuracy while offering
convenient operation and overall safety characteristics,
making it a preferred diagnostic tool even when endoscopy
services are not conveniently available (18). Routine
clinical practice adoption of the Platelet Spleen Index allows
healthcare providers to enhance early detection and
management of esophageal varices, benefiting cirrhotic
patients by reducing bleeding incidence (19).

Conclusion

The Platelet Spleen Index is a reliable, noninvasive
diagnostic tool for detecting esophageal varices in
cirrhotic patients. Its high sensitivity specificity, and
ease of use make it a valuable alternative to endoscopy,
particularly in resource-limited settings. Adopting PSl in
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routine clinical practice could improve early detection
rates and reduce the burden on endoscopic services,
ultimately enhancing patient outcomes.
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