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ABSTRACT 

BACKGROUND: Upper gastrointestinal endoscopy (UGIE) screening for 

esophageal varices (EV) is expensive for the health system and invasive for the 

patients. 

Aim: To identify the reliability of liver stiffness (LS) and spleen stiffness (SS) as 

noninvasive predictors of EV, and to compare them with other noninvasive 

parameters. 

METHODS:  Two hundred patients with HCV-related advanced fibrosis 

including liver cirrhosis were subjected  to: Demographic, clinical, laboratory 

tests, abdominal ultrasound and Doppler, FIB-4 score, LOK index, platelets to 

spleen diameter ratio (PSR), LS measured by FibroScan®, LS and SS measured 

by acoustic radiation force impulse (ARFI) and finally UGIE.  

RESULTS:  Of the 200 patients (Mean age 54.9±8 years; Male 55.5%; CTP class 

A 72%; Fibrosis stage[F3] 4.5%), 90 patients had EV. For prediction of EV, 

spleen longitudinal diameter (SD) and splenic vein diameter (SVD) were the best 

parameters among all the ultrasonographic parameters. PSR, LOK index and FIB-

4 score showed good diagnostic performance. Also, SS and LS showed good 

diagnostic performance, However, SS had diagnostic performance better than LS 

(AUROC:  0.760 and 0.70, 95% CI 0.69-0.83 and 0.63-0.77, respectively). The 

AUROC increased when LS and/or SS was combined with SD, SVD, PSR or FIB-

4 score in a simple prediction model. The prediction model (SD×SVD×SS) 

showed the best diagnostic performance (AUROC: 0.85, 95% CI: 0.79-0.90). 

Followed by prediction model  (LS×SS/PSR) (AUROC: 0.83, 95% CI: 0.77-0.88). 

CONCLUSION: LS and SS are reliable predictive tools to presence of EV. 

Combination of LS and/ or SS with other parameters showed better diagnostic 

performance than LS or SS alone. These results could be used to reduce the need 

for routine upper gastrointestinal endoscopy screening. 

Keywords: Noninvasive, ARFI, Liver Stiffness, Spleen Stiffness, Varices. 
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INTRODUCTION 

Chronic hepatitis C virus (HCV) infection represents a worldwide health 

concern, with 130–170 million chronically infected subjects, whose risk of 

developing cirrhosis within 20 years is estimated to be around 10% to 20% 

(Lavanchy, 2009; Shepard et al., 2005).  

The Egyptian Demographic Health Survey (EDHS), a cross sectional survey 

including hepatitis C virus (HCV) biomarkers, was conducted in 2008 on a 

large nationally representative sample, It estimated HCV prevalence among 

the 15–59 years age group to be 14.7% (El-Zanaty and Way, 2009). 

Accordingly, Egypt has the highest HCV prevalence in the world 

(Lavanchy, 2011). 

Today, HCV infection and its complications are among the leading public 

health challenges in Egypt (Miller and Abu-Raddad, 2010). 

Portal hypertension (PH) is associated with the most severe complications of 

cirrhosis, such as ascites, hepatic encephalopathy, and bleeding from 

esophageal varices (EV). Gastroesophageal varices are present in 

approximately 50% of patients with liver cirrhosis (Sanyal et al., 2006). The 

most accurate method to evaluate PH is the measurement of the hepatic vein 

pressure gradient (HVPG). It has been demonstrated that a HVPG value 

higher than 10 mmHg predicts the presence of EV, while a value higher than 

12 mmHg is predictive for variceal bleeding and a high HVPG > 20 mm Hg 

is associated with continued bleeding and medical therapy failure in acute 

variceal hemorrhage. However, the evaluation of HVPG is an invasive 

procedure, which is limited to highly specialized centers and experienced 

operators (Bosch et al., 2006; Moitinho et al., 1999). 


