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ABSTRACT

Objective: To determine the correlation between the degree of splenomegaly and the presence of esophageal
varices in pediatric patients with chronic liver disease.

Study Design: Cross-sectional study.

Place and Duration of Study: Department of Pediatric Gastroenterology, Combined Military Hospital,
Rawalpindi, Pakistan, from 10 October, 2025 to 10 April, 2026.

Methodology: The study included 23 children aged 1-12 years diagnosed with chronic liver disease and
ultrasound-documented splenomegaly. Patients were categorized into three groups based on the severity of
splenomegaly: Group 1 (1-2.9 SD), Group 2 (3-5.9 SD), and Group 3 (>6 SD). All patients underwent
esophagogastroduodenoscopy (EGD) to identify esophageal varices. Statistical analysis was performed using
chi-square and Pearson’s correlation to assess the relationship between varices and clinical markers including
spleen size, platelet count, and platelet count to splenic diameter (PC/SD) ratio (p<0.05 significant).

Results: Mean age was 6 years + 3 Standard deviation. 60.9% were male. Esophageal varices were present in
78.2% (n=18) of the total population. Varices were identified in 71.4% of Group 1, 80% of Group 2, and 83.3%
of Group 3 patients. There was no statistically significant correlation between the degree of splenomegaly and
the presence of varices (p=0.618). Furthermore, no significant associations were found for Child-Pugh class
(p=0.914), platelet count (p=0.822), or the PC/SD ratio (p=0.474).

Conclusion: Splenomegaly and associated non-invasive hematological markers are not reliable predictors for
the presence of esophageal varices in children. Routine surveillance endoscopy remains necessary for accurate
diagnosis in pediatric chronic liver disease.
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INTRODUCTION:

Chronic liver disease in children with various underlying causes has significantly increased its burden in terms
of prevalence"

Once end-stage liver disease occurs, the implications of portal hypertension hit. Bleeding from esophageal
varices is a regular sequalae of portal hypertension and should be anticipated in all the children with portal
hypertension. It remains a significant cause of mortality and morbidity in pediatrics population®*. Early
identification usually paves the path for timely intervention in the form of primary prevention, which may
include the use of beta blockers or the banding of esophageal varices.?

A baseline surveillance esophagogastroduodenoscopy (EGD) is conventionally performed to assess the risk of
variceal bleeding and remains the most reliable diagnostic tool for identifying esophageal varices?

The invasive nature of esophagogastroduodenoscopy, the limited available facilities of endoscopy especially in
resource limited countries combined with the additional anxiety of parents and patients due to invasiveness
warrants that endoscopy for esophageal varices be only performed once esophageal varices are present and
amenable to intervention and not for routine surveillance.

To identify clinical indicators of esophageal varices prior to the onset of hematemesis, it is essential to evaluate
alternative parameters of portal hypertension. Congestive splenomegaly, a well-recognized hallmark of portal
hypertension, may serve as a potential indicator. Splenomegaly is mainly caused by elevated portal venous
pressure and the resultant impaired splenic venous flow. It occurs in a substantial proportion of pediatric cirrhotic
as well as non-cirrhotic patients with portal hypertension.® The splenic index including the three dimensions of
spleen (anteroposterior, transverse and cephalocaudal) has been studied previously as well for its correlation
with the severity of cirrhosis and the esophageal varices.”

The other commonly reported parameters for assessing the severity of cirrhosis as well as for development of
esophageal varices include platelets count, the platelet to spleen diameter ratio and the heavily used Child Pugh
score system.?
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This study aims to elucidate the role of splenomegaly in the development of gastroesophageal varices by
evaluating its association with non-invasive parameters, with the goal of establishing practical guidelines for
early detection and preventive management of gastrointestinal bleeding in cirrhotic patients.

METHODOLOGY

This cross-sectional study was conducted from 10 October, 2025 to 10 April, 2026 in Pediatric ward of
Combined Military hospital Rawalpindi. Ethical approval was sought from IRB/Ethical committee of the same
hospital (Serial number: 917). Parents or guardian of the child were informed about the nature and importance
of this Research study. The methodology which was to be utilized was also explained to them. After appropriate
counselling, consent was taken.

e The study included children aged 1 to 12 years with cirrhosis. The criteria for cirrhosis was decided based
on clinical, radiological and/or histological evidence ° '°. All the patients underwent clinical evaluation,
laboratory tests (Complete blood count, Liver function tests, Prothrombin and activated prothrombin time) and
ultrasound imaging to measure spleen size.

Inclusion Criteria: Only patients who had splenomegaly were included in the study. Splenomegaly was defined
by a splenic length greater than 97 percentile for the child’s height or length as measured on ultrasound.!!

Exclusion Criteria: Patients who did not undergo endoscopy, those with previous history of esophageal bleed
or ligation/sclerotherapy were excluded from the study. Children with underlying storage disorders were also
excluded due to the correlation of splenomegaly with infiltration apart from hypersplenism in these patients.
Data were collected using a proforma including demographic information (age, gender), clinical features
(history of ascites, encephalopathy, etc.), splenic size, and endoscopic findings of gastroesophageal varices.
Endoscopic findings were classified into no varices, small varices, and large varices based on the modified
Paquet classification. The Child-Pugh classification was used to assess the severity of cirrhosis, and patients
were categorized as Child-Pugh class A, B, or C.

The relationship between splenomegaly and the presence of gastroesophageal varices was assessed using chi-
square tests for categorical variables and t-tests for continuous variables. The correlation between spleen size
and the presence of varices was evaluated using Pearson’s correlation coefficient. Multivariate logistic
regression was used to identify independent predictors of GEVs in cirrhotic patients. A p-value < 0.05 was
considered statistically significant. All statistical analyses were performed using SPSS version 27.

RESULTS

A total number of 23 pediatric patients with cirrhosis were included in the study. Out of them males were 61%
and 9% were females. Children with ages 1 year to 12 years were included in the study. Mean age was 6 years
+ 3 Standard deviation. (Table I)

Table I: Baseline Demographics and Clinical Characteristics. (n=23)

Gender | Total n (%) | Varices present n (%) | Varices absent n (%)
Males 14 (61%) 10 (71%) 4 (29%)
Females | 9 (39%) 8 (89%) 1 (11%)

Average spleen size for each age was taken and for each patient standard deviation (SD) of their spleen size was
calculated.'? Spleen sizes were divided into 3 groups based on Standard deviations. Children with spleen size 1
to 2.9 SD were categorized into Group 1, those with spleen size 3 to 5.9 SD into Group 2 and those with above
6 SD were placed into Group 3. Varices were found in 72%,80%,83% of Group 1, Group 2 and Group 3 patients
respectively. P value for the correlation between esophageal varices and spleen size was found to be 0.618 which
is not significant. (Table II).

Table II: Frequency of Esophageal Varices by Splenic size (n=23)

Spleen size Varices present n (%) | Varices absent n (%)
Group 1 (1t02.9 SD) | 5(72%) 2 (28%)
Group 2 (3t0 5.9 SD) | 8 (80%) 2 (20%)
Group 3 (>6 SD) 5 (83%) 1 (17%)

p-value: 0.618

Child-Pugh class categorization was done for all patients to determine the severity of their cirrhosis. The
presence or absence of esophageal varices was considered for each. A total of 78% of patients with Child-Pugh
class A had esophageal varices while 75% in Child-Pugh class C had them which again shows poor correlation
between these two parameters in our study. p-value for this correlation was 0.914 (Table III).

Table III: Distribution of Gastroesophageal Varices by Child-Pugh Class (n=23)
Cirrhosis severity Varices present n(%) Varices absent n (%)
Child-Pugh Class A 11 (78%) 3 (22%)




Child-Pugh Class B
Child-Pugh Class C
p-value: 0.914

4 (30%)
3 (75%)

1 (20%)
1 (25%)

Platelets count of each patient were placed into 3 groups according to platelets count. 1% group had patients with
>150,000 count, 2" group included a count of 100,000 to 150,000 and 3™ group had a platelet count of less than
100,000. Finally, a correlation between Platelets count and esophageal varices was determined. 80% of the
patients with platelet count >150,000 had esophageal varices while 75% of those with platelet count <100,000
had esophageal varices showing inconsistent relationship between the two factors.

Platelet count to Splenic diameter was calculated by dividing number of platelets per mm3 to splenic diameter
in the maximum axis in millimeter. The presence of varices was considered for each. A p value of 0.882 was
found showing poor correlation between the two. (Table IV)

Table I'V: Association of Platelet count and Esophageal varices.

Platelet count(103/uL)

Varices present n (%)

Varices absent n(%)

>150 4 (80%) 1 (20%)
100-150 8 (80%) 2 (20%)
<100 6 (75%) 2 (25%)

p-value: 0.882

DISCUSSION

Multiple studies have been carried out in adult population determining different parameters which could possibly
highlight non-invasive methods to detect esophageal varices in their early stages. Pediatrics studies are also
available but they are scarce in number.

We carried out this study with the same intent to detect correlation between the Spleen size with esophageal
varices. Our study found no significant correlation between the two parameters. While comparing the result with
previous studies we found that while preponderance of adult studies do find a statistically significant association
between spleen measures and esophageal varices, '!41° the results of Pediatric cohorts was heterogenous with
some studies showing a positive correlation with Esophageal varices and others showing no independent relation
between the two.

The result of our study regarding no significant correlation between splenic size and esophageal varices is
consistent with the study by Suttorp M. et al. who highlighted that splenomegaly is not predictive for varices in
pediatric populations.'®

Sezer OB et al. carried out a study in Turkey in 2016 and found the similar results that spleen diameter did not
correlate significantly with the presence of varices. His study also showed that even Platelet count to Splenic
diameter ratio (PC/SD ) is unreliable in pediatric case.!’

Rahmani P. et al. in his study regarding “Noninvasive markers for esophageal varices in children with cirrhosis”
found that Splenomegaly and spleen size were more common in children with varices on univariate testing, but
spleen size was not an independent predictor on logistic regression (i.e., no independent positive correlation
when accounting for other factors); platelet count, PC/spleen ratio performed better. '8

Regarding PC/Spleen diameter ratio, many single-center validations, and pooled meta-analysis do find a
statistically significant association between a low PC/SD ratio and the presence (or high risk) of esophageal
varices in adults. The PC/SD ratio is widely validated as a useful noninvasive screening tool in adults.!>!%20 [n
Pediatric population the data is somewhat scarce but Sezer OB et al. negated any significant correlation. !’

We also analyzed the relationship between Platelet count to Splenic diameter ratio and with a p value of 0.474
it was also negated. Hence as per our study no significant correlation was found between the two. The
preponderance of adult literature—including Giannini’s original 2003 study, many single-center validations,
and pooled meta-analysis—finds a statistically significant association between a low PC/SD ratio and the
presence (or high risk) of esophageal varices. The PC/SD ratio is widely validated as a useful noninvasive
screening tool in adults.!®!

In children, some pediatric cohorts and prediction rules report significant associations (PC/SD or related
platelet/spleen metrics)'®, but multiple pediatric studies (notably Sezer et al., 2016) report poor performance of
PC/SD — i.e., no reliable or significant correlation in their samples'”. Overall, pediatric data are inconsistent
and less robust than adult data.

There have been few previous studies regarding the Child-Pugh score relation with Esophageal varices as well
in children. In 2020, Rehmani et al. reviewed multiple pediatric studies and found that Child—Pugh score was
listed among variables associated with Esophageal varices in several studies but results across pediatric cohorts
were mainly heterogeneous and some studies found no correlation between the two. '8

Most adult studies report a significant positive correlation between Child—Pugh class and both the presence and
grade of esophageal varices — patients in Child Pugh class B and C have higher prevalence and larger varices
compared with Child Pugh class A.2!?? Pediatric literature is heterogeneous: several cohorts and reviews report
Child Pugh class (or its components) correlates with varices, but smaller samples, differing etiologies and
variable multivariate results make the association less consistent than in adults.



Additionally Platelet count (or thrombocytopenia) in our study did not appear to be a promising non-invasive
predictor of esophageal varices in children with portal hypertension /chronic liver disease. This result is similar
to those determined by Sansotta N. who found a weak correlation between the platelets and esophageal varices
in both native livers and transplanted livers studied. >’Rehmani et. Al was of the same view that the platelet
count alone may not reliably predict Esophageal varices when adjusting for other factors (age, spleen size,
etiology, etc).!®

The possible explanation behind this difference between adult and pediatric populations could be due to the
children’s body size and proportions as they change significantly during growth as well as the different set of
etiologies of cirrhosis in the two populations. But this remains to be accurately established. Further research and
more studies are needed and would be beneficial to clarify this distinction.

CONCLUSION

These results suggest that, in the pediatric population, spleen size alone may not be a reliable non-invasive
predictor for the presence of esophageal varices.

This contrasts with findings in adult literature and highlights a potential difference in the pathophysiology or
presentation of portal hypertension in children.

LIMITATIONS OF STUDY

The study was conducted at a single center. The sample size, while adequate for other parameters, might have
been underpowered to detect a subtle association. Future research should focus on larger multi-center studies to
validate these findings across diverse pediatric populations and various etiologies of cirrhosis.

RECOMMENDATIONS

The findings of this study underscore the complexity of portal hypertension in pediatric cirrhosis and indicate
that spleen alone is insufficient for risk stratification of esophageal varices. This study emphasizes the ongoing
need for robust, non-invasive screening tools specifically tailored for the pediatric population to guide timely
and appropriate clinical management.
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