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INTRODUCTION
Cirrhosis of the liver may lead to many serious consequences, one of 
which is portal hypertension. Those with progressing liver cirrhosis 
often have a portal venous pressure of more than 12 mmHg. Portal 
hypertension results from increased splanchnic blood ow because of 
vasodilation as well as increased resistance to blood ow in liver 

1cirrhosis . Oesophageal varices are a direct result of portal 
2hypertension . Bleeding gastroesophageal varices are the cause of 

death for one-third of people who are diagnosed with gastroesophageal 
3varices .

In 1996, the American Association for the Study of Liver Disease 
recommended screening for oesophageal varices in all patients with 

4liver cirrhosis who had also been diagnosed with portal hypertension . 
Endoscopy screenings should be repeated every two to three years, 
even for people who don't have varices. It is advised that individuals 
with modest varices should have a follow-up endoscopy every one to 

5two years to monitor for the emergence or worsening of varices .

Endoscopy is a risky procedure, and it is questionable whether or not it 
6is worth the money . It may thus be more efcient to regularly test 

people at high risk for the development of oesophageal varices by 
using non-invasive predictors. As a result, it may reduce the pressure 
on endoscopy centres and lower the expenses associated with 
procedures. And thus, it is important to determine which patients 
should have an upper gastrointestinal endoscopy, based on non-
invasive predictors.

One non-invasive method to predict oesophageal varices in persons 
with cirrhosis is the ratio of platelet count to spleen bipolar diameter. It 
identies the subset of the population that would benet most from 
endoscopic screening for oesophageal varices. The ratio of platelet 
count to spleen bipolar diameter is non-invasive, easily reproducible, 
and of low cost.

METHODS
It is a cross-sectional study conducted among 82 patients with cirrhosis 
of the liver and no previous history of upper gastrointestinal bleeding. 

Maximum spleen bipolar diameter was calculated by means of an 
ultrasound scan and was expressed in millimetres (mm). Upper 
gastrointestinal endoscopy was done to conrm the presence of 
varices. The platelet count to spleen bipolar diameter ratio was 
calculated.

Statistical Analysis
The receiver operating characteristic curve (ROC curve) was used to 
obtain the platelet count to spleen bipolar diameter ratio cut off with the 
best sensitivity and specicity.

RESULTS
Table 1: Mean Age Distribution Among Two Groups

Figure 1: Mean Age Distribution Among Two Groups
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ABSTRACT
Background: Oesophageal varices are a direct result of portal hypertension and can lead on to serious consequences in patients with cirrhosis of 
the liver. This paper explores the usefulness of a non-invasive method (ratio of platelet count to spleen bipolar diameter) to predict oesophageal 
varices.  To assess whether the platelet count to spleen bipolar diameter ratio can predict the presence of oesophageal varices.   Objective:  Methods:
A cross-sectional study was conducted among 82 patients with cirrhosis of the liver who had no previous history of upper gastrointestinal bleeding. 
Maximum spleen bipolar diameter (in millimetres) was calculated by means of an ultrasound scan. Upper gastrointestinal endoscopy was done to 
conrm the presence of varices. The platelet count to spleen bipolar diameter ratio was calculated.  The cut off values of platelet count was  Results:
less than 97,000 per mm3 and spleen bipolar diameter was more than 120 mm to predict varices. Patients with varices had signicantly larger mean 
spleen bipolar diameters. The platelet count to spleen bipolar diameter ratio cut-off was less than 838 in predicting varices. Among the patients with 
a platelet count to spleen bipolar diameter ratio less than 838, 91.3% had oesophageal varices. In patients with a platelet count to spleen bipolar 
diameter ratio greater than 838, 77.78% of patients had no oesophageal varices, which was statistically signicant (p value 0.0001).   Conclusion:
The new diagnostic tests, like the platelet count to spleen bipolar diameter ratio, can be incorporated into clinical practice to predict the incidence of 
varices in cirrhotic patients. Apart from being non-invasive, the platelet count to spleen bipolar diameter ratio is a relatively inexpensive test, as 
platelet counts and abdominal ultrasound would be obtained on all cirrhotic patients routinely as part of their clinical workup.
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Group Mean 
age 
(years)

Standard 
deviation 
(years)

Range P 
value

No Oesophageal varices group 
(NOV)

52.65 8.81 37 – 69 0.2214

Oesophageal varices (OV) 55.34 8.46 40 – 70
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The mean age in No Oesophageal varices group was 52.65 ± 8.81 years 
and in Oesophageal varices was 55.34 ± 8.46 years (Fig. 1) which was 
statistically not signicant (p value = 0.22) as shown in Table 1.

Table 2: Gender Distribution Among Two Groups

Figure 2: Gender Distribution Among Two Groups

The percentage distribution of male and female patients (Fig. 2) in No 
Oesophageal varices group were 75% and 25% respectively and in 
Oesophageal varices group were 74% and 26% respectively (Table 2).

Table 3: Platelet Count Correlation Among Study Groups

Figure 3: Platelet Count Correlation Among Study Groups

The mean platelet count (Fig. 3) in No Oesophageal varices group was 
2127781.25 ± 30207n/mm  and in Oesophageal varices group was 

269666 ± 24245n/mm  (Table 3) which was statistically signicant (p = 
0.0001).

Figure 4: ROCCurve For Platelet Count (auroc: 0.935) 

ROC curves (Fig. 4) to assess the platelet count cut off with the best 
sensitivity and specicity for diagnosis of Oesophageal varices (cut off 
= 97000, sensitivity = 84% (95% CI 71.1%–91.8%); specicity = 
87.5% (95% CI 71.2–95.5).

The prevalence adjusted positive predictive values (PPV) and negative 
predictive values (NPV) for a platelet count less than 97000 were 
91.3% and 77.8%, respectively. The Area under ROC curve (AUROC) 
for this platelet count cut off was 0.935 (95% CI 0.886–0.984).

Table 4: Spleen Bipolar Diameter Correlation Among Study 
Groups

Figure 5: Spleen Bipolar Diameter Correlation Among Study 
Groups

The mean Spleen bipolar diameter (Fig. 5) in No Oesophageal varices 
group was 92.5 ± 18.18mm and in Oesophageal varices group was 
127.94 ± 16.41mm (Table 4) which was statistically signicant. (p 
value: 0.0001).

Figure 6: ROC Curve For Spleen Bipolar Diameter In Mm (auroc: 
0.914) 

ROC curve (Fig. 6) to assess the spleen diameter cut off with the best 
sensitivity and specicity for a diagnosis of OV (cut off = 120, 
sensitivity=80% (95% CI 66.7 – 88.9); specicity = 90.6% (95% CI 
74.8 –97.4)). 

The prevalence adjusted positive and negative predictive values for a 
spleen diameter more than 120 were 93% and 74.4%, respectively. The 
AUROC for spleen diameter cut off was 0.914 (95% CI 0.853–0.975).
Correlation of Platelet count to spleen bipolar diameter ratio among the 
study groups
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Group Female Male Total
Number % Number %

No Oesophageal 
varices group (NOV)

8 25% 24 75% 32

Oesophageal varices 
(OV)

13 26% 37 74% 50

Total 21 25.61% 61 74.39% 82

Group Mean (n/mm2) Standard 
deviation

P value

No Oesophageal varices 
group (NOV)

127781.25 30207.59 0.0001

Oesophageal varices (OV) 69666 24245.92

Group Mean (mm) Standard deviation P value
No Oesophageal varices 
group (NOV)

92.5 18.18 0.0001

Oesophageal varices (OV) 127.94 16.41
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Table 5: Platelet Count To Spleen Bipolar Diameter Ratio Among 
Study Groups

Figure 7: Platelet Count To Spleen Bipolar Diameter Ratio Among 
Study Groups

The mean Platelet count to spleen bipolar diameter ratio (Fig. 7) in No 
Oesophageal varices group was 1472.26 ± 535 and in Oesophageal 
varices group was 577.52 ± 277 (Table 5) which was statistically 
signicant (p value 0.0001).

Figure 8: ROC Curve For Platelet Count To Spleen Bipolar 
Diameter In MM (auroc: 0.928)

ROC curve (Fig. 8) to assess the platelet count to spleen diameter ratio 
cut off with the best sensitivity and specicity for a diagnosis of 
oesophageal varices (cut off = 838, sensitivity = 84% (95% CI 71.1 – 
91.8); specicity = 87.5% (95% CI 71.2–95.5)).

The prevalence adjusted positive and negative predictive values for a 
platelet count to spleen diameter ratio less than 838 were 91.3% and 
77.8%, respectively. The AUROC was 0.928 (95% CI 0.875–0.981)

In our study, both spleen diameter and platelet count cut offs with the 
best sensitivity and specicity for the diagnosis of oesophageal varices 
were identied by means of ROC curves, which had prevalence 
adjusted positive and negative predictive values and accuracies that 
were slightly lower than those of the platelet count to spleen diameter 
ratio.

DISCUSSION
About forty percent of individuals diagnosed with the early illness and 
about sixty percent of those diagnosed with portal hypertension have 

7,8oesophageal varices . The annual incidence of bleeding in the 
digestive tract ranges from 1 to 2 percent in patients without 
oesophageal varices, 5 percent in those who have small varices, and 15 

7to 20 percent in patients with large varices . Endoscopy is now 
suggested at least once every two to three years in patients who do not 
have varices, and at least once every one to two years in patients who 

9have small varices .

The most common mortality cause in patients with cirrhosis is still 
bleeding from ruptured varices. The identication of individuals who 
are at risk of bleeding from varices is essential in prevention. 
Endoscopy can be avoided if varices could be diagnosed 
noninvasively, since this will identify people with high likelihood of 
developing varices.

9, 10, 11Many investigators  have shown a strong relationship between 
presence of oesophageal varices and values of platelet count as well as 
spleen size. Even though portal hypertension is a major contributor to 
low platelets in individuals with chronic liver disease, other variables, 
like a shorter mean platelet lifespan, reduced thrombopoietin 
synthesis, and the myelotoxic effects of alcohol or hepatitis viruses 
may also play a role. Splenomegaly is most often seen in cirrhotic 

12,13,14individuals due to associated portal hypertension. Several studies  
have been conducted to test the viability of platelet count to spleen 
diameter ratio as a noninvasive screening tool for oesophageal varices. 
Intriguing ndings emerged when the platelet count to spleen bipolar 

15diameter ratio was used in Giannini et al  (100 % sensitivity and 77 % 
specicity)

There had been 82 patients in our study, 61 men and 21 women (Table 
2). The average age of those who had oesophageal varices is 
52.65±8.8. The average age of those without oesophageal varices was 
55.34±8.44. (Table 1).
 
There were more men than women across all age ranges. Oesophageal 
varices were seen in 13 of the 21 female and 37 of the 61 male cirrhotic 
patients and in 60.9% of all patients. 

From our data, we found that, the average platelet count without 
varices was 127781.25 ± 30207.59 and with varices was 69666.97 ± 
24245.384. Statistically signicant difference has been found (p 
<0.05) in platelet count between the two patient groups.

ROC curve used for evaluating the platelet count cut off was 97,000 
3per mm , which had 84 percent sensitivity and 87.5 percent specicity. 

Positive predictions were accurate in 91.3% of the time, while negative 
predictions were accurate in 77.8% of the time.

16 17Other researchers, including Sharma et al. , Tafarel et al. , Abu El 
18 13 19 14Makeram  Baig et al. , Schwarzenberger , Barrera, et al. , Cherian et 

20 21 12,15al. , Sarangapani et al. , Giannini et al. , all came to similar 
conclusions in their respective investigations. Platelet cut offs ranging 
from 68000 to 160000 have been demonstrated to have sensitivities as 
well as specicities that range from 71 to 90 percent and 36 to 73 
percent, respectively, according to cross sectional studies.

22Qamar et al.  came to a conclusion that cross-sectional or longitudinal 
evaluation of platelet count is not an adequate noninvasive marker for 
gastroesophageal varices, after conducting a prospective, randomized, 
and double-blind trial on 213 patients. Therefore, guidelines that are 
currently in place for endoscopic screening for varices should be 
maintained.

According to the ndings of our research, the average spleen diameter 
has been substantially different between the two groups (p <0.01), 
having mean value of 127.94 ± 16.41 in patients with varices and 
92.5±18.18 in patients without varices. The receiver operating 
characteristic (ROC curve) showed that the splenic diameter cut off 
value of 120, which had an 80% sensitivity and a 90.6 % specicity. 
Predictive accuracy was calculated to be 74.4 percent positive and 93.1 
percent negative.

23,24,25Many researchers  showed that platelet count to spleen diameter 
ratio is signicantly correlated with the existence of varices. This novel 

12,14,18,19parameter was tested by many other investigators .

The mean platelet count to spleen bipolar diameter ratio was 
signicantly different for patients with and without oesophageal 
varices (p < 0.01). Using ROC curve, we determined that a platelet 
count to spleen bipolar diameter ratio cut off value of 838 for  
oesophageal varices would provide 84% sensitivity and 87.5 % 
specicity.
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Group Mean Standard deviation P value
No Oesophageal varices 
group (NOV)

1472.26 535.9 0.0001

Oesophageal varices (OV) 577.52 277.52
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15We followed the work of Giannini et al.  and used a cut off value of 
909, which they found to be highly sensitive (100%) and specic 
(93%).

Table 6: Studies With Platelet Count To Splenic Diameter Ratio As 
909

The platelet count to spleen bipolar diameter ratio of 909 was rst  
studied in a thorough review as well as a meta-analysis by Chawla S et 

27al , who found it to be a reliable noninvasive predictor of oesophageal 
varices. They could extrapolate 89% sensitivity and 74% specicity 
from all of the meta-analyses. In general, the quality of the evidence 
has been poor, indicating that these ndings would not generalize to 
other clinical contexts. 

Acceptable test features for the platelet count to spleen bipolar 
diameter ratio of 909 were obtained from a pooled analysis by Chawla 

27S et al , but the quality of the available data was not sufcient to 
support its use as a viable noninvasive screening tool for oesophageal 
varices. According to him, the platelet count to spleen bipolar diameter 
ratio is an elegant, straightforward, and low-cost alternative to 
conventional noninvasive prediction methods. 

On evaluation of other studies in comparison to ours, we concluded 
that a platelet count to spleen bipolar diameter ratio of 838 was 
showing the highest levels of sensitivity and specicity. The sensitivity 
was 87.5% and the specicity was 84% when using cut off value of 
838. The positive predictive value was found to be 91.3%, and the 
negative predictive value to be 77.8% when compared to prior studies. 
Using a cut off value of 909 resulted in an 86% sensitivity, 81% 
specicity, and 87% positive predictive value, along with a 78% 
negative predictive value. Our results have been mostly consistent 
with this. So far, no randomized controlled studies have been 
published that evaluate the impact of the platelet count to spleen 
bipolar diameter ratio on important patient results. The lack of 
randomized, controlled research does not preclude the use of research 
ndings of test accuracy in clinical practice for a new diagnostic test 
like platelet count to spleen bipolar diameter ratio. This ratio is not only 
non-invasive but also extremely cost-effective method, since platelet 
counts and abdominal ultrasounds are routinely gathered on all 
cirrhotic patients.

CONCLUSION
This study was conducted to check whether platelet count to spleen 
bipolar diameter ratio can be used as a non-invasive predictor of 
oesophageal varices in patients with liver cirrhosis. A total of 82 
patients with cirrhosis were included in this study after obtaining 
written informed consent. 

In this study there was an increased incidence of oesophageal varices 
in male population. The cut off values of platelet count was less than 

397,000 per mm  and spleen bipolar diameter was more than 120 mm to 
predict varices.  Mean splenic bipolar diameter was signicantly more 
in patients with varices. Platelet count to spleen bipolar diameter ratio 
cut off was less than 838 to predict varices. Among the patients with 
platelet count to spleen bipolar diameter ratio less than 838, 91.3% had 
oesophageal varices.  In patients with platelet count to spleen bipolar 
diameter ratio more than 838, 77.78% patients had no oesophageal 
varices, which was statistically signicant (p value 0.0001).

The new diagnostic tests like platelet count to spleen bipolar diameter 
ratio can be incorporated into clinical practice to predict the incidence of 
varices in cirrhotic patients. Apart from being noninvasive, the platelet 
count to spleen bipolar diameter ratio is a relatively inexpensive test, as 
platelet counts and abdominal ultrasound would be obtained on all 
cirrhotic patients routinely as part of their clinical workup.
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Study Platelet count/ 
Spleen diameter 
ratio

Sensiti
vity

Specific
ity

PPV NPV

Baig et al13 909 80% 89%
Giannini et al15 909 100% 93%
Sarangapani et 
al21

909 88.5% 83%

Schwarzenberger 
et al 19

909 80% 40% 74%

Mattos et al26 909 77% 45.5% 79.5% 42.6%
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