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Abstract 
Purpose: To establish a threshold value of liver elasticity for the prediction 
of esophageal varices in compensated cirrhotics. Methodology: retrospective 
and analytical study carried out in outpatient hepato-gastroenterology con-
sultations and in the digestive endoscopy unit of the Cocody University Hos-
pital during the period from July 2018 to July 2022. All patients with com-
pensated cirrhosis of etiologies were included. Various, having carried out a 
Fibroscan and an esogastroduodenal fibroscopy (FOGD). Data were ana-
lyzed using SPSS 26 statistical software. Patients were separated into two 
groups with or without esophageal varices (OV) according to FOGD results. 
Chi 2 and Fisher’s test were used to compare the two groups. The respective 
optimal predictive threshold for the diagnosis of esophageal varices was de-
termined from the ROC curve. The respective diagnostic performances of 
this threshold were evaluated by their sensitivity (Se), specificity (Sp), posi-
tive predictive value (PPV), and negative predictive value (NPV). Results: 50 
patients were retained. The mean age was 43.7 ± 9 years for group I (without 
OV) and 49 ± 12.9 years for group II (with OV). The sex ratio was 1.55 in 
group I and 2.85 for group II. Viral etiology B was predominant in both 
groups (78.3% vs 74.1%). Thrombocytopenia was present in both groups 
(69.6% vs 70.4%). In group II the grade II and III OV with red signs were 
respectively (18% vs. 14%). The median Liver Elasticity Threshold (FLS) of the 
two groups was (18.5 kPa vs 31 kPa). The elasticity threshold of the liver was 
25.15 kPa to predict the presence of esophageal varices. The area under the 
AUROC curve was 0.928 (95% CI 0.82 to 1) with a P value of less than 0.001. 
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The Fibroscan performed well with a sensitivity of 85% and a specificity of 
82.6%, a PPV of 84.6%, a VPN of 79.2%. Conclusion: Fibroscan is a powerful 
non-invasive test for predicting the presence of esophageal varices in compen-
sated cirrhotics.  
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1. Introduction 

Portal hypertension is defined by an increase in portal pressure beyond 15 mmHg 
or an increase in the portocaval pressure gradient beyond 5 mmHg secondary to 
an obstacle to portohepatic circulation. The rupture of these esophageal varices 
represents more than 80% of the causes of hemorrhages by portal hypertension in 
cirrhotic patients with a fatal evolution in more than 15% of cases [1]. Primary 
prevention of this haemorrhage requires early screening for portal hypertension 
in cirrhotics, object of many studies around the world [2]. The Baveno VI criteria 
demonstrate that there is little risk of finding VO in a cirrhotic patient whose liver 
elasticity score is less than 20 kPa and whose platelet count is greater than 150,000 
G/l [3]. Aim: to establish a threshold value of liver elasticity for the prediction of 
esophageal varices in compensated cirrhotics. Methodology: retrospective and an-
alytical study carried out in outpatient hepatogastroenterology consultations and 
in the digestive endoscopy unit of the CHU of Cocody during the period from July 
2018 to July 2022. All patients with compensated cirrhosis of various etiologies 
and having carried out a Fibroscan and an esogastroduodenal fibroscopy (FOGD). 
All patients with complicated cirrhosis who had only Fibroscan or FOGD per-
formed were excluded. The parameters studied: demographic (gender, age); clin-
ical (history, signs of PH and IHC); biological (platelets, prothrombin level, albu-
min) and paraclinical (abdominal ultrasound, ultrasonic pulse elastometry, FOGD). 
The data were analyzed by the SPSS 26 software. The patients were separated into 
two groups with or without esophageal varices according to the results of the 
FOGD. Chi 2 and Fisher’s test were used to compare the two groups. The respec-
tive optimal predictive threshold for the diagnosis of esophageal varices was de-
termined from the ROC curve. The respective diagnostic performances of this 
threshold were evaluated by their sensitivity (Se), specificity (Sp), positive predic-
tive value (PPV), and negative predictive value (NPV). 

2. Results 

578 files were examined, 50 files were selected according to the selection criteria 
and divided into two groups. Group I patients without varicose veins (n = 23) and 
group II with varicose veins (n = 27). The mean age was 43.7 ± 9 years for group 
I and 49 ± 12.9 years for group II. The sex ratio was 1.55 in group I and 2.85 for 
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group II. Viral B etiology was predominant in both groups with (78.3% vs 74.1%). 
Thrombocytopenia was present in both groups (69.6% vs 70.4%). In group II the 
grade II and III OV with red signs were respectively (18% vs. 14%). The average 
liver elasticity score was 18.5 kPa +/− 6.4 for patients without esophageal varices. 
Fibroscan at 31.4 kPa +/− 8.1 is predictive of the occurrence of esophageal varices. 
The median Liver Elasticity Threshold (FLS) of the two groups was (18.5 kPa vs 
31.4 kPa). The elasticity threshold of the liver was 25.15 kPa to predict the pres-
ence of VOs. The area under the AUROC curve (Figure 1) was 0.928 (IC 95%: 
0.82 - 1) with a P value of less than 0.001. The Fibroscan performed well with a 
sensitivity (Se) of 85% and a specificity (Sp) of 82.6%, a PPV of 84.6% and a VPN 
of 79.2%. 

 

 

Figure 1. AUROC Curve. 

3. Discussion 

The average age of our patients in group I was 44 years old and that of group II 
was 49 years old. Saad et al. [4] had found a superimposable average age of 49.4 
years. Ashish et al. [5] found a slightly higher average age of 52 years. We found a 
male predominance in both groups with a sex ratio of (1.55 vs 2.85). This result 
was consistent with that of De Lisi et al. [6] who found a sex ratio of (1.3 vs 2). 
Viral B etiology was predominant in both groups of our cirrhotic patients with 
78.3% for group I and 74.1% for group II. On the other hand, in Egypt, Al-
Hamoudi et al. [7] in their series found a predominance of hepatitis C (74.5%) 
and 10.6% for hepatitis B. 70.4% of our patients had a thrombocytopenia with a 
slight predominance in group II. This result was similar to that of Anum et al. [8] 
who found thrombocytopenia in 71.2%. In the literature, thrombocytopenia and 
splenomegaly are considered indirect signs of portal hypertension [9]. The 
median SEF was significantly different between group I and II (18.5 kPa and 31.4 
kPa). This difference also existed in Asian studies carried out by Li et al. [10] and 
Hua et al. [11] which found a median FES in patients without and with large 
varices respectively of (13.6 kPa and 31.2 kPa) and (16.5 kPa and 36.75 kPa). The 
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best threshold value of Fibroscan for the prediction of VO in our series was 25.15 
kPa. This rate was superimposed on that of the Baveno VII conference which 
stipulates that a liver elasticity greater than or equal to 25 kPa is sufficient to confirm 
a diagnosis of clinically significant portal hypertension in patients with chronic 
hepatitis of origin. viral and/or alcoholic and in non-obese patients with NASH. 
Similarly, Hu et al. [12] in Asia in a cirrhotic population found a liver elasticity 
threshold value of 25.55 kPa. Other authors such as Loan et al. [13] as well as 
Foucher et al. [14] have found slightly higher SEF values of 26.29 kPa and 27.5 
kPa respectively for the detection of large varicose veins and the risk of rupture. 
in cirrhotic patients. The prevention of all complications of cirrhosis, not just 
hemorrhage, aims to be avoided by prescribing a non-cardio-selective beta-blocker 
as soon as clinically significant HTP is detected, assessed by elastography greater 
than 25 kPa. It is therefore not advisable to perform a gastroscopy to screen for PH 
for this group of patients since global PH prophylaxis is in place. In accordance with 
the recommendations of the Baveno VI conference, the combination of a liver 
elasticity score of less than 20 kPa and a blood platelet level greater than 150,000 
elements/mm3 made it possible to exclude the presence of large esophageal varices. 
Other authors such as Maurice et al. [15] observed similar results in a compensated 
cirrhotic population with a liver elasticity threshold of 20 kPa and thrombocytopenia 
greater than 100,000 elements/mm3. The sensitivity of Fibroscan in predicting OV 
was 81.5% (95% CI) in our study. Pu et al. [16] in their meta-analysis reported a 
comparable rate of 84% (81% - 86% 95% CI). Similarly, Hong et al. [17] found in 
their series a sensitivity of 83% - 87% in cirrhotics of etiology B or C. The specificity 
of Fibroscan in the prediction of esophageal varices was 82.6% (95% CI ) in our 
study. On the other hand, Pu et al. [16] and Fan Cheng et al. [18] found in their 
study a lower specificity of (58% - 66% 95% CI) and (62% - 74% 95% CI) respectively. 
The PPV of Fibroscan in the prediction of OV was 84.6% in our study. This rate was 
close to that of Jung et al. [19] who reported a PPV of 89%. On the other hand, 
Shibata et al. [20] found a very low PPV of 30.8%. In our series, the NPV of 
Fibroscan in the prediction of OV was 79.2%. Our value was slightly higher than 
that of Fan Cheng et al. who found a VPN of 75%. Conversely, Jung et al. [19] found 
a lower value of 66%. The limitations of this work were the small size of our sample 
which was explained by the existence of missing data and the retrospective and 
monocentric nature of the study. 

4. Conclusion 

A liver elasticity score of 25.15 kPa measured by Fibroscan is highly sufficient to 
confirm a diagnosis of clinically significant portal hypertension in patients with 
chronic hepatitis of viral and/or alcoholic origin and in non-obese patients with 
NASH.  

Ethical Considerations 

A research authorization was obtained from the Scientific Medical Department. 

https://doi.org/10.4236/ojgas.2025.153008


D. Soro et al. 
 

 

DOI: 10.4236/ojgas.2025.153008 82 Open Journal of Gastroenterology 
 

Each patient was informed of the purpose of our study, and their consent sought, 
recorded in writing and validated by their signature. The data was collected in 
strict compliance with medical secrecy. The information contained in our survey 
sheet was confidential. 

Conflicts of Interest 

The authors declare no conflicts of interest regarding the publication of this paper. 

References 
[1] Bouglouga, O., Bagny, A., Lawson-Ananissoh, L. and Djibril, M. (2014) Hospital 

Mortality Associated with Upper Gastrointestinal Hemorrhage Due to Ruptured 
Esophageal Varices at the Lomé Campus Hospital in Togo. Médecine et Santé Trop-
icales, 24, 388-391. https://doi.org/10.1684/mst.2014.0372 

[2] Desalegn, H., Aberra, H., Berhe, N., Gundersen, S.G. and Johannessen, A. (2017) Are 
Non-Invasive Fibrosis Markers for Chronic Hepatitis B Reliable in Sub-Saharan Af-
rica? Liver International, 37, 1461-1467. https://doi.org/10.1111/liv.13393 

[3] De Franchis, R. (2015) Expanding Consensus in Portal Hypertension Report of the 
Baveno III Consensus Workshop Stratifying Risk and Individualizing Care for Portal 
Hypertension. Journal of Hepatology, 63, 743-752. 

[4] Saad, Y. (2013) Liver Stiffness Measurement by Fibroscan Predicts the Presence and 
Size of Esophageal Varices in Egyptian Patients with HCV Related Liver Cirrhosis. 
Journal of Clinical and Diagnostic Research, 7, 2253-2257.  
https://doi.org/10.7860/jcdr/2013/6026.3484 

[5] Kumar, A., Khan, N.M., Anikhindi, S.A., Sharma, P., Bansal, N., Singla, V., et al. 
(2017) Correlation of Transient Elastography with Hepatic Venous Pressure Gradi-
ent in Patients with Cirrhotic Portal Hypertension: A Study of 326 Patients from In-
dia. World Journal of Gastroenterology, 23, 687-696.  
https://doi.org/10.3748/wjg.v23.i4.687 

[6] De Lisi, S., Peralta, S., Arini, A., Simone, F. and Craxì, A. (2011) Oesophagogastro-
duodenoscopy in Patients with Cirrhosis: Extending the Range of Detection Beyond 
Portal Hypertension. Digestive and Liver Disease, 43, 48-53.  
https://doi.org/10.1016/j.dld.2010.04.004 

[7] Al-Hamoudi, W.K., Abdelrahman, A.A., Helmy, A., Anil, S., Khamis, N., Arafah, M., 
et al. (2015) The Role of Fibroscan in Predicting the Presence of Varices in Patients 
with Cirrhosis. European Journal of Gastroenterology & Hepatology, 27, 1307-1312.  
https://doi.org/10.1097/meg.0000000000000432 

[8] Afsar, A., Nadeem, M., Shah, S.A.A., Hussain, H., Rani, A. and Ghaffar, S. (2021) 
Platelet Count Can Predict the Grade of Esophageal Varices in Cirrhotic Patients: A 
Cross-Sectional Study. F1000Research, 10, Article 101.  
https://doi.org/10.12688/f1000research.28005.1 

[9] Lebrec, D., Vinel, J. and Dupas, J. (2005) Complications of Portal Hypertension in 
Adults: A French Consensus. European Journal of Gastroenterology & Hepatology, 
17, 403-410. https://doi.org/10.1097/00042737-200504000-00003 

[10] Li, F., Yan, T., Zhang, J., Shao, Q., Li, B., Li, Z.B. and Chen, G.F. (2012) Fibroscan 
Can Be Used to Diagnose the Size of Oesophageal Varices in Patients with HVB-
Related Cirrhosis. Chinese Journal of Experimental and Clinical Virology, 26, 470-
473. 

https://doi.org/10.4236/ojgas.2025.153008
https://doi.org/10.1684/mst.2014.0372
https://doi.org/10.1111/liv.13393
https://doi.org/10.7860/jcdr/2013/6026.3484
https://doi.org/10.3748/wjg.v23.i4.687
https://doi.org/10.1016/j.dld.2010.04.004
https://doi.org/10.1097/meg.0000000000000432
https://doi.org/10.12688/f1000research.28005.1
https://doi.org/10.1097/00042737-200504000-00003


D. Soro et al. 
 

 

DOI: 10.4236/ojgas.2025.153008 83 Open Journal of Gastroenterology 
 

[11] Hua, J., Liu, G.Q., Bao, H., Sheng, L., Guo, C.J., Li, H., et al. (2015) The Role of Liver 
Stiffness Measurement in the Evaluation of Liver Function and Esophageal Varices 
in Cirrhotic Patients. Journal of Digestive Diseases, 16, 98-103.  
https://doi.org/10.1111/1751-2980.12210 

[12] Hu, Z., Li, Y., Li, C., Huang, C., Ou, Z., Guo, J., et al. (2015) Using Ultrasonic Tran-
sient Elastometry (Fibroscan) to Predict Esophageal Varices in Patients with Viral 
Liver Cirrhosis. Ultrasound in Medicine & Biology, 41, 1530-1537.  
https://doi.org/10.1016/j.ultrasmedbio.2015.02.005 

[13] Sporea, I. (2011) Value of Transient Elastography for the Prediction of Variceal 
Bleeding. World Journal of Gastroenterology, 17, 2206-2210.  
https://doi.org/10.3748/wjg.v17.i17.2206 

[14] Foucher, J. (2006) Diagnosis of Cirrhosis by Transient Elastography (Fibroscan): A 
Prospective Study. Gut, 55, 403-408. https://doi.org/10.1136/gut.2005.069153 

[15] Maurice, J.B., Brodkin, E., Arnold, F., Navaratnam, A., Paine, H., Khawar, S., et al. 
(2016) Validation of the Baveno VI Criteria to Identify Low Risk Cirrhotic Patients 
Not Requiring Endoscopic Surveillance for Varices. Journal of Hepatology, 65, 899-
905. https://doi.org/10.1016/j.jhep.2016.06.021 

[16] Pu, K., Shi, J., Wang, X., Tang, Q., Wang, X., Tang, K., et al. (2017) Diagnostic Accu-
racy of Transient Elastography (Fibroscan) in Detection of Esophageal Varices in Pa-
tients with Cirrhosis: A Meta-Analysis. World Journal of Gastroenterology, 23, 345-
356. https://doi.org/10.3748/wjg.v23.i2.345 

[17] Hong, W.K., Kim, M.Y., Baik, S.K., Shin, S.Y., Kim, J.M., Kang, Y.S., et al. (2013) The 
Usefulness of Non-Invasive Liver Stiffness Measurements in Predicting Clinically 
Significant Portal Hypertension in Cirrhotic Patients: Korean Data. Clinical and Mo-
lecular Hepatology, 19, 370-375. https://doi.org/10.3350/cmh.2013.19.4.370 

[18] Cheng, F., Cao, H., Liu, J., Jiang, L., Han, H., Zhang, Y., et al. (2018) Meta-Analysis 
of the Accuracy of Transient Elastography in Measuring Liver Stiffness to Diagnose 
Esophageal Varices in Cirrhosis. Medicine, 97, e11368.  
https://doi.org/10.1097/md.0000000000011368 

[19] Jung, H.S., Kim, Y.S., Kwon, O.S., Ku, Y.S., Kim, Y.K., Choi, D.J., et al. (2008) Use-
fulness of Liver Stiffness Measurement for Predicting the Presence of Esophageal 
Varices in Patients with Liver Cirrhosis. The Korean Journal of Hepatology, 14, 342-
350. https://doi.org/10.3350/kjhep.2008.14.3.342 

[20] Shibata, S., Joshita, S., Umemura, T., Yamazaki, T., Fujimori, N., Ichikawa, Y., et al. 
(2016) Liver Stiffness-Spleen Size-to-Platelet Ratio Risk Score Detects Esophageal 
Varices in Chronic Liver Disease. SpringerPlus, 5, 998-1004.  
https://doi.org/10.1186/s40064-016-2708-1 

 
 
 
 
 
 
 

https://doi.org/10.4236/ojgas.2025.153008
https://doi.org/10.1111/1751-2980.12210
https://doi.org/10.1016/j.ultrasmedbio.2015.02.005
https://doi.org/10.3748/wjg.v17.i17.2206
https://doi.org/10.1136/gut.2005.069153
https://doi.org/10.1016/j.jhep.2016.06.021
https://doi.org/10.3748/wjg.v23.i2.345
https://doi.org/10.3350/cmh.2013.19.4.370
https://doi.org/10.1097/md.0000000000011368
https://doi.org/10.3350/kjhep.2008.14.3.342
https://doi.org/10.1186/s40064-016-2708-1

	Contribution of Ultrasonic Impulse Elastometry (Fibroscan®) in the Evaluation of the Severity of Portal Hypertension (PH) in Cirrhotic Patients
	Abstract
	Keywords
	1. Introduction
	2. Results
	3. Discussion
	4. Conclusion
	Ethical Considerations
	Conflicts of Interest
	References

