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Abstract: We evaluated the effectiveness of the Transient elastography using (Fibroscan) for the prediction of varices and 

portal hypertensive gastropathy in patients with chronic liver disease. We performed a cross-sectional study of patients with 

compensated chronic liver disease who had never experienced variceal bleeding and underwent both a Fibroscan assessment 

for liver fibrosis and a diagnostic UGIE no more than 3 months apart. We collected the patients’ demographic data, serum ALT 

and platelet count values, and Fibroscan and endoscopy results. We included 75 patients in the final analysis; 39 (52%) had 

males. Hepatitis C was the most common diagnosis (27, 36%). A total of 37 patients (49.3%) had either gastric or esophageal 

varices (OV), portal hypertensive gastropathy (PHG), or both. The mean stiffness score was 30.1 kPa (SD 1.2 kPa). The 

Fibroscan score was highly correlated with the presence of varices (r=.85 and P=.002). The mean stiffness score was higher in 

patients with OVs or PHG than in patients without OVs or PHG, (34.5, SD 18.3 and 25.8, SD 14.9, respectively, P=.027), but 

no difference was found in the stiffness scores between the patients with small and large varices. The ROC analysis of a 

stiffness score showed AUC of.67 for the detection of varices. In conclusion: Fibroscan can predict the presence of varices and 

PHG in patients with cirrhosis, but it cannot distinguish between small and large varices.  
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1. Introduction 

Variceal bleeding is one of the leading causes of mortality 

and morbidity in cirrhotic patients [1, 2]. The early detection 

of esophageal varices (OVs) and initiation of primary 

prophylactic measures will reduce the chance of variceal 

bleeding and morbidity in patients with cirrhosis [2-4]. Upper 

gastrointestinal endoscopy is the gold standard method for 

the detection of OVs [2-4]. However, endoscopy is an 

invasive method with potential complications, especially in 

patients with advanced cirrhosis [5, 6]. Several reports have 

evaluated the detection of OVs using noninvasive methods to 

replace the need for invasive endoscopy [7-9]. The transient 

elastography using (Fibroscan) is currently extensively 

utilized for the assessment of liver fibrosis, and several 

reports have shown its value for the prediction of OVs or 

variceal bleeding [9, 10]. However, different reports have 

suggested different cut off values [9-12]. The Baveno VI 

Consensus suggested that patients with a Fibroscan score of 

less than 20 kpa and a platelet count of more than 150,000 

have a very low risk of varices that require treatment and that 

screening endoscopy can be deferred [4]. We conducted this 

study at the King Abdulaziz University Hospital Hepatology 

Unit to evaluate the accuracy of the Fibroscan tool for the 

detection of portal hypertensive gastropathy (PHG), OVs and 

gastric varices. 
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2. Materials and Methods  

2.1. Study Design 

This was a cross-sectional study. 

The study period was from September 2012 to August 2013. 

Approval for this study was obtained from the King 

Abdulaziz University Faculty of Medicine Ethical Committee. 

2.2. Patients 

Patients who had compensated chronic liver disease of any 

etiology without a previous history of variceal bleeding and 

had agreed to undergone both a Fibroscan examination and a 

screening upper gastrointestinal endoscopy not more than 3 

months apart during the study period were identified from the 

hepatology and endoscopy unit database at King Abdulaziz 

University Hospital. 

2.3. Inclusion Criteria 

We enrolled patients who had a Fibroscan score of 10.3 

kPa or more after 10 successful readings, at least a 75% 

success rate and an IQR of 30% or less according to the 

manufacturer’s recommendations. The value of 10.3 is 

accepted as the lower cut off value for the detection of 

previously reported cirrhosis [13-15]. 

2.4. Exclusion Criteria 

Patients with incomplete Fibroscan data, lab results or 

endoscopy data were excluded from the study. 

We obtained the demographic data of all the patients (age 

and sex) from their electronic files. We also collected data on 

the cause of liver disease and the results of the serum alanine 

transferase measurement and platelet count. The Fibroscans 

were performed by two expert hepatologists. We reviewed 

the hepatology unit database for the results of the Fibroscan, 

and we obtained the stiffness scores for all patients using the 

Fibroscan 502 (2005) manufactured by Echosens (Paris, 

France). 

2.5. Endoscopy 

Endoscopies were performed by two senior expert 

gastroenterologist hepatologists. We reviewed the endoscopy 

unit database and the patients’ records to obtain the results of 

the upper GI endoscopies. We categorized the endoscopic 

findings as no varices, small grade 1 and 2 varices, large 

grade 3 and 4 varices, PHG, gastric varices and both varices 

and PHG.  

2.6. Statistical Analysis 

We used IBM SPSS 22 to perform the statistical analysis 

on the descriptive data. We used correlation analysis to 

evaluate the relationship between the Fibroscan scores and 

the presence of OVs. We used Student’s T test and one-way 

ANOVA to compare the mean stiffness scores and different 

variables. The Chai square test for the relation between the 

stiffness score and the presence of varices or PHG. We also 

used the ROC analysis for the stiffness score. 

3. Results 

Patient’s characteristics: 

During the study period, 75 patients fulfilled the inclusion 

criteria, and a similar number of males and females were 

enrolled (39 (52) and 36 (48), respectively). The mean age 

was 51.34 years (SD 15.2, 19-77 years), with no significant 

difference between males and females.  

The most common cause of liver disease was CHC, Table 1.  

Table 1. The distribution of causes of liver disease among the included 

patients. 

Cause of liver cirrhosis Number of patients Percent 

CHC 27 36.0 

CHB 2 2.7 

AIH 12 16.0 

NAFLD 15 20.0 

Bilharzia 1 1.3 

Alcohol 2 2.7 

Congenital liver fibrosis 2 2.7 

PBC 1 1.3 

PSC 1 1.3 

Wilson’s disease 2 2.7 

Hemochromatosis 1 1.3 

Chronic hepatitis B and C coinfection 1 1.3 

Unknown etiology 8 10.7 

Total 75 10 

CHC (chronic hepatitis C), CHB (chronic hepatitis B), AIH (autoimmune 

hepatitis), NAFLD (none alcoholic fatty liver disease), PBC (primary biliary 

cirrhosis), PSC (primary sclerosing cholangitis). 

Lab results: 

The median serum ALT level was 72 IU/L (10-350 IU/L), 

and the median platelet count was 144 K/µl (30-435 K/µl). 

Approximately half of the patients had varices, PHG or both, 

Table 2. 

Table 2. The distribution of patients according to the presence or absence of 

esophageal varices and portal hypertensive gastropathy. 

 Number of patients Percent 

No varices or PHG 38 50.7 

Grade 1 and 2 OV 14 18.7 

Grade 3 and 4 OV 8 10.7 

Gastric varix 2 2.7 

PHG 8 10.7 

OV and PHG 5 6.7 

Total 75 100.0 

PHG (portal hypertensive gastropathy, OV (esophageal varices) 

A total of 69 patients (92%) had a Fibroscan score of 12.5 

kPa or more. The mean stiffness score was 30.1 kPa (SD 1.2 

kPa). The Fibroscan score was highly correlated with the 

presence of varices (r=.85 and P=.002). 

Significant differences were observed between the 

stiffness scores in patients with and without endoscopic 

evidence of portal hypertension, with means of 34.5 (SD 

18.3) and 25.8 (SD 14.9), respectively (P=.027). No 

difference in the stiffness score was observed on the post hoc 

test among the three groups (PHG, small varices and large 
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varices), but patients who had both OV and PHG had 

stiffness scores significantly higher than those with small 

varices (P=.042). We detected OVs and/or PHG in 5 patients 

(6.6%) who had a fibrosis score of less than 13. However, 7 

(9.3%) patients with a Fibroscan score higher than the mean 

of patients with varices did not have OVs or PHG. Moreover, 

no difference was found in the stiffness scores between males 

and females, and no difference in age was observed between 

patients with PHG and/or OVs and those without PHG or 

OV. No differences were found in the serum ALT level and 

platelet count between patients with positive endoscopic 

findings of portal hypertension and those with negative 

endoscopy. On multiple regression analysis higher stiffness 

score and younger age, but not platelets count or serum ALT 

were more likely to be associated with the presence of 

varices or PHG. Table 3. 

Table 3. Multiple regression analysis of relation of presences of esophageal varices or portal hypertensive gastropathy to different to age, platelets count and 

stiffness score. 

Coefficientsa 

Model 
Unstandardized Coefficients Standardized Coefficients 

t Sig. 
B Std. Error Beta 

1 

(Constant) .901 .313  2.873 .005 

platlets 1.763E-5 .001 .003 .029 .977 

ALT -.001 .001 -.093 -.792 .431 

age -.009 .004 -.263 -2.254 .027 

sex -.116 .113 -.116 -1.028 .308 

stiffness .008 .003 .288 2.503 .015 

a. Dependent Variable: varices or not 

 

Using the Chai square cut off stiffness score of 25Kapa 

was significantly predicts the presence of OV or PHG P =.04 

table 4, however applying the Baveno criteria at cut-offs of 

20-25kPa for LS and 150000 for platelet count the would 

only have diagnose 8 of 37 patients with OV or PHG with a 

P value none significant. Another possible reason for that is 

that in our cohort high mean stiffness score.  

Table 4. Cross tabulation of stiffness score above 25 and the presence or 

absence of varices or portal hypertensive gastropathy. 

 
Stiffness 

score above  

Stiffness score 

25 or less 
total 

No varices or PHG 22 16 38 

Detected varices or PHG 13 24 37 

total 35 40 75 

PHG (portal hypertensive gastropathy) 

P=.04 

The ROC analysis of a stiffness score showed an area 

under the curve of.67 for the detection of OV figure 1. 

 

Figure 1. ROC analysis for stiffness score in the detection of varices or 

portal hypertensive gastropathy. 

ROC =.67 

4. Discussion 

Our data showed that the Fibroscan stiffness score 

correlated with the presence of OVs and PHG, we were able to 

predict 67% of OV or PHG cases. However, Fibroscan was not 

efficient for the differentiation of patients with small varices or 

PHG from patients with large varices or gastric varices. 

Although all of our patients had F4 fibrosis, more than half of 

our patients did not have endoscopic evidence of PGH or OVs. 

Several investigators in similar previous reports have 

suggested different cut off Fibroscan scores for the detection of 

OVs in cirrhotic patients [11, 12, and 15]. Castera et al [15] 

suggested a cut off value of 21.5 kPa for the prediction of 

grade 2-3 varices. In a similar report, Saad et al [12] suggested 

a cut off of 29.7 kPa for the prediction of varices and a cut off 

of 38.2 kPa for the prediction of large varices. Kazemi et al 

[11] reported a lower cut off value of 19 for the detection of 

grade or more 2 varices with a negative predictive value 

(NPV) of 93% and a cut off of 13.9 kPa for the detection of all 

varices. Moreover, Foucher et al [10] reported a cut off score 

of 27.5 kPa for the detection of varices and an NPV of 90%, 

but with low sensitivity. Taken together with our findings, 

these reports show no definite cut off Fibroscan score that can 

be used to predict OVs and PHG with a great level of 

confidence. The difference in the cut off Fibroscan scores from 

different reports can be explained by the variations in the 

studied cohorts of patients and the presence of different 

etiologies of liver cirrhosis. Castera et al [13] reviewed 

different cut off scores for the detection of liver cirrhosis of 

various etiologies ranging from 10.3 for CHB to 17.3 for 

chronic cholestatic liver disease. In addition, in our cohort, 

6.6% of the patients with relatively low Fibroscan scores had 

OVs, PHG or both. Failing to identify such patients and initiate 

early prophylaxis would place those patient at risk for 

morbidity and mortality if they develop variceal bleeding. 

Hence, the benefit of diagnostic endoscopy outweighs the risk 

of morbidity and mortality in those patients [2, 3, 4, and 16]. 
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Detection of large varices and the initiation of medical 

prophylaxis are the main reasons that endoscopic screening for 

OVs is performed [2-4, 16]. Screening endoscopy to rule out 

varices in our patients is additionally supported by the 

relatively high mean Fibroscan score of 25.3 kPa in more than 

half of our patients who did not have varices or PHG. Taken 

together with previous work, our findings can be used to defer 

the need for diagnostic endoscopy in patients with Fibroscan 

scores lower than the cirrhotic range [4]. However, in the 

absence of a clearly defined value for varices, it is worthwhile 

to endoscopically screen all cirrhotic patients to initiate 

prophylaxis in appropriate patients. Currently the need for 

medical prophylaxis cannot yet be determined based on 

Fibroscan findings. Moreover, an additional benefit of 

endoscopy is the possibility of applying prophylactic band 

ligation for large varices during the procedure. In addition, 

endoscopy is essential for the diagnosis of severe forms of 

PGH or gastric antral ectasia that can cause chronic blood loss 

and anemia without massive upper gastrointestinal bleeding 

[17]. In our cohort five patients who had both varices and PHG 

had higher Fibroscan scores compared to the rest of our 

patients. This finding might be related to the presence of more 

severe portal hypertension, but it will require further study 

with a large number of similar patients to explore this finding. 

The use of the Fibroscan examination along with other non-

invasive tests or with less invasive abdominal ultrasound 

examinations for the assessment of liver fibrosis has been 

shown to be effective in the detection of large varices, but this 

approach requires more exploration to determine clear cut off 

Fibroscan and other test values[15, 18, 19]. In our report, the 

platelet count was not different between the two groups. 

Castera et al [15] showed that the Fibroscan score and platelet 

count can be used together to predict the presence of varices. 

The differences in our results can be explained by our 

inclusion of only patients with high Fibroscan scores. 

Calvaruso et al [20] demonstrated that additional splenic 

stiffness measurements by Fibroscan and the use of 

noninvasive markers, in particular the platelet count, can 

predict different sizes of OVs. When we applied the Baveno  

Criteria [4] in our cohort most of the patients with varices or 

PHG were not identified. The reason for that might be that we 

looked for both varices and PGH in our study while Baveno 

criteria was aimed to identify patients with varices only. [4] 

The cause of liver disease was not identified in 10.7% of our 

patients; all these patients had negative viral markers and 

autoimmune profiles. Most of these patients may have had 

underlying, long-standing NAFLD that was not diagnosed 

before cirrhosis developed. This supposition can be supported 

by the increasing burden of NAFLD in Saudi Arabia [21, 22]. 

5. Conclusion 

Our data showed that the Fibroscan score can predict the 

presence of varices and PHG in cirrhotic patients; however, it 

was not effective for differentiating small from large varices. 

In addition, the current suggested cut off values for the 

Fibroscan score can misdiagnose some patients with OVs. 
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