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Abstract
Background: Portal hypertension with subsequent esophageal varices (EVs) devel-
opment is a common complication of HCV related cirrhosis.
Aim: To evaluate the rule of liver stiffness measurement (LSM), spleen stiffness 
measurement (SSM) and their combination (CLSM) using FibroScanTM in diagnosis 
of EVs
Methods: One hundred sixty five HCV related F3-F4 Metavir score fibrosis were 
included. Liver, renal function tests, CBC, INR and abdominal ultrasonography were 
done before the FibroScanTM. Transient elastography measurement was done using 
FibroScanTM in the supine position after 6-8 hours fasting followed by diagnostic 
esophagogastroscopy. Varices were classified into none (n =  110), small (n  = 30) 
and large (n  = 25).
Results: Patients with varices had higher serum bilirubin (1.68 ± 0.82 vs. 1.00 ± 0.55 
mg/dL) and lower platelet count (105.09 ± 31.34 vs. 161.21 ± 52.97 ×103/µL) that 
patients without varices (p = 0.001). The patients with varices had statistically signif-
icant (p = 0.001) higher platelets spleen ratio (671.14 ± 258.89 vs 1215.41 ± 445.58), 
LSM (31.93 ± 13.29 vs. 17.55 ± 6.53 kPa), SSM (62.85 ± 12.71 vs. 36.94 ± 8.83 kPa) 
and CLSS (94.78 ± 20.98 vs. 54.49 ± 12.84 kPa) than patients without varices. In 
patients with small and large varices LSM was comparable (30.84 ± 12.69 vs. 33.64 
± 13.97 kPa; p = 0.391) but a statistically significant difference was detected with 
SSM (59.92 ± 13.47 vs. 66.98 ± 8.67 kPa; p = 0.031) and CLSS (90.76 ± 21.76 vs. 
100.62 ± 19.00 kPa; p = 0.043). With a cutoff of 20.4 kPa LSM (81.0% sensitivity, 
71.8% specificity, 52.3% PPV, 90.8% NPV, 74.3% accuracy), 43.2 kPa SSM (92.9% 
sensitivity, 84% specificity, 69.6% PPV, 96.9% NPV, 86.8% accuracy) and 59.3 kPa 
CLSS (95.2% sensitivity, 70% specificity, 54.8% PPV, 97.5% NPV, 76.9% accuracy) 
esophageal varices can be detected.
Conclusion: The measurement of liver, spleen stiffness by FibroScanTM or their 
combinations are useful for esophageal varices diagnosis.
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Introduction

 Millions of people all over the world are chronically in-
fected with HCV[1] which is more prevalent in Egypt[2,3]. Chronic 
hepatitis C (CHC) infection is a leading cause of liver fibrosis 
in which the normal liver architecture is replaced with fibrous 
tissue[4]. The ultimate effect is the development of liver cirrhosis 
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and portal hypertension[5,6].
 Portal hypertension (PH) is attributed to increased in-
trahepatic resistance, vasoconstriction, endothelial dysfunction 
and splanchnic vasodilatation[7]. The hepatic venous pressure 
gradient (HVPG) measurement is accurate measurement of PH 
and assessment of the pharmacological treatment. It is invasive 
maneuver that may be complicated with local injuries, arrhyth-
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mias, intra-peritoneal bleeding, besides it is not available all 
centers[8,9].
 Esophageal varices (EVs) are common consequence of 
portal hypertension. It is detected in 30 - 40% of the compen-
sated patients, 60% of the decompensated patients with 5 - 10% 
annual incidence of the new varices[10]. Once the EVs developed, 
they varices increase in size from small to large with progression 
rate of 10 - 20% before they eventually rupture and bleed[10,11]. 
Upper gastrointestinal endoscopy is the golden standard for var-
ices detection and decision of treatment, but it is invasive and 
costly in some countries[12,13]. So, non-invasive diagnosis of por-
tal hypertension and EVs is needed[13].
 Transient elastography (TE) measurement by Fibro-
ScanTM is a non-invasive diagnostic tool of liver fibrosis. It is 
characterized by being simple, quick and examines a volume 
100 times bigger than a biopsy sample[14]. Splenomegaly is a 
common clinical complication of portal hypertension. It is as-
cribed to passive congestion, tissue hyperplasia, fibrogenesis, 
and hyperactivation of the lymphoid compartment[15,16].
 This study aimed to evaluate the role of liver stiffness 
measurement (LSM), spleen stiffness measurement (SSM) and 
their combination (CLSM) using FibroScanTM in assessment of 
esophageal varices in CHC patients.

Patients and Methods

 After institutional review board approval, this study 
was conducted in National Liver Institute hospitals, Menoufia 
University, Egypt. An informed consent was obtained from all 
enrolled patients and the control persons.
 Firstly 420 treatment naïve Chronic hepatitis C patients 
were assessed. All underwent through history taking, complete 
physical examination, body weight, height, liver function tests, 
renal function tests, CBC, INR, IHA of Schistosomiasis and se-
rum HCV RNA count by PCR. Abdominal ultrasonography was 
done before the FibroScanTM and the liver biopsy. Stress was on 
portal vein diameter (PVD) and splenic vein diameter (SVD).
 Patients with dual or other related liver diseases e.g. 
HBV or alcohol were excluded. Furthermore patients with de-
compensated liver cirrhosis e.g. ascites, encephalopathy, clinical 
jaundice or hepatocellular carcinoma were excluded.
 All the patients underwent liver biopsy unless contra-
indicated[1]. Fibrosis stage was assessed by Metavir score[3]. Two 
blinded pathologists read the slides (N and D) to avoid inter-ob-
server variation. Diagnosis of cirrhosis was based on clinical, 
laboratory, and ultrasonographic findings[17].
 Transient elastography (TE) measurement was done us-
ing FibroScanTM (Echosens, Paris, France)[2,4]. The liver stiffness 
measurement (LSM) and spleen stiffness measurement (SSM) 
were recorded in the supine position after 6 - 8 hours fasting. It 
was done on the same day before the liver biopsy.
 Success rate was calculated as the number of valid 
measurements divided by the total number of measurements. 
Results were expressed as kilopascals (kPa). The interquartile 
range (IQR) was defined as an index of intrinsic variability of 
LSM or SSM corresponding to the interval of LSM or SSM re-
sults containing 50% of the valid measurements between the 25th 
and 75th percentiles. The median value was considered represen-
tative of the elastic modulus of the liver or the spleen. Only pro-
cedures with at least 10 valid measurements, a success rate of at 

least 60%, and an IQR-to-median ratio < 30% were considered 
reliable[2,4]. 
 Upper esophagogastroscopy by the same endoscopist 
(A) was done for patients with significant fibrosis (F3-F4 Meta-
vir score) or clinical cirrhosis to screen for esophageal varices. 
Esophageal varices were classified into small and large vari-
ces[18].
 About 165 patients with significant fibrosis underwent 
endoscopy; 110 patients had no varices and 55 had varices (30 
small esophageal, 25 large esophageal and 3 isolated gastric var-
ices). Patients with gastric varices were excluded from further 
analysis.

Statistical analysis
 Data was statistically analyzed using IBM® SPSS® Sta-
tistics® version 21 for Windows. Data are expressed as mean ± 
standard deviation. All p-values are 2 tailed, with values < 0.05 
considered statistically significant. Comparisons between two 
groups were performed using the Student’s t-test for paramet-
ric data, and Mann-Whitney test for non-parametric data. Com-
parisons between multiple groups were performed by usage of 
ANOVA test for parametric variables and Kruskal Wallis Test 
for non-parametric variables. The receiver operating character-
istic (ROC) curve analysis was used for detection of the cut-off 
value of the LSM, SSM and CLSS. Sensitivity, specificity, posi-
tive predictive value, negative predictive value, likelihood ratio 
positive and likelihood ratio negative were used to express the 
cut-off. Univariate and multivariate logistic regression analysis 
was used to detect predictors of EVs presence.

Results

 As shown in Table-1, there was statistically significant 
difference (p = 0.001) between patients without varices and those 
with varices regarding, age (41.06 ± 7.62 vs. 47.91 ± 6.30 years), 
serum bilirubin (1.00 ± 0.55 vs. 1.68 ± 0.82 mg/dL), serum al-
bumin (4.05 ± 0.39 vs. 3.51 ± 0.49g/dL), hemoglobin (13.51 ± 
1.53 vs. 11.57 ± 1.68 g/L), platelets (161.21 ± 52.97 vs. 105.09 ± 
31.34 × 103/µL), PVD (11.53 ± 1.28 vs. 12.92 ± 1.54 mm), longi-
tudinal spleen diameter (13.53 ± 1.53 vs. 16.48 ± 2.78 cm) SVD 
(9.74 ± 0.95 vs. 10.36 ± 1.14 cm), platelet count/spleen diameter 
ratio (1215.41 ± 445.58 vs. 671.14 ± 258.89), unlike BMI, serum 
AST, ALT, WBCs, and HCV RNA level. Really patients without 
varices had better statistically significant variable values.
 There was statistically significant difference (p = 0.001) 
between patients without varices and those with varices regard-
ing the transient elastography measurement values (Table-1). 
The patients with varices had higher stiffness values than those 
without varices as seen with LSM (31.93 ± 13.29 vs. 17.55 ± 
6.53 kPa), LSM IQR (3.10 ± 2.48 vs. 1.51 ± 0.76), SSM (62.85 
± 12.71 vs. 36.94 ± 8.83 kPa), SSM IQR (4.22 ± 2.68 vs. 2.68 ± 
1.16) and CLSS (94.78 ± 20.98 vs. 54.49 ± 12.84 kPa).

Table-1: Comparison of patients with and without varices.
None Varices

N = 110 N = 55
M ± SD M ± SD P

Age (years) 41.06 ± 7.62 47.91 ± 6.30 0.001
BMI§ (kg/m2) 27.16 ± 2.59 27.74 ± 1.64 0.124
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Bilirubin§ (mg/dL) 1.00 ± 0.55 1.68 ± 0.82 0.001
Albumin§ (mg/dL) 4.05 ± 0.39 3.51 ± 0.49 0.001
AST (U/L) 63.96 ± 40.26 62.42 ± 24.15 0.794
ALT§ (U/L) 67.18 ± 43.90 61.05 ± 24.64 0.673
Hemoglobin§ (g/L) 13.51 ± 1.53 11.57 ± 1.68 0.001
WBCs (×103/µL) 6.58 ± 11.04 4.80 ± 1.60 0.235
Platelets§ (×103/µL) 161.21±52.97 105.09±31.34 0.001
Portal vein Diameter (cm) 11.53 ± 1.28 12.92 ± 1.54 0.001
Spleen Diameter§ (cm) 13.53 ± 1.53 16.48 ± 2.78 0.001
Splenic vein Diameter§ 
(cm)

9.74 ± 0.95 10.36 ± 1.14 0.001

HCV PCR§ (U) 846238.94 ± 
1546406.23

363344.05 ± 
354589.18

0.765

Liver Stiffness§ (kPa) 17.55 ± 6.53 31.93 ± 13.29 0.001
Liver IQR§ 1.51 ± 0.76 3.10 ± 2.48 0.001
Spleen Stiffness§ (kPa) 36.94 ± 8.83 62.85 ± 12.71 0.001
Spleen IQR§ 2.68 ± 1.16 4.22 ±2 .68 0.001
Combined Stiffness§ 
(kPa)

54.49 ± 12.84 94.78 ± 20.98 0.001

Platelet count/spleen 
diameter ratio§

1215.41 ± 
445.58

671.14 ± 
258.89

0.001

§Mann-Whitney test
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 When patients without varices were compared with pa-
tients with either small or large varices (Table-2), there was sta-
tistically significant difference concerning age, serum bilirubin, 
albumin, hemoglobin, platelet count, PVD, longitudinal spleen 
diameter, platelet count/spleen diameter ratio, SVD, LSM, SSM 
and CLSS.
 On comparison of patients with small varices with 
those with large varices (Table-2), only there was statistically 
significant difference with age (46.45 ± 6.91 vs. 49.79 ± 4.94 
years; p = 0.001), serum bilirubin (1.43 ± 0.91 vs. 2.00 ± 0.57 
mg/dL; p = 0.001), serum albumin (3.77 ± 0.45 vs. 3.18 ± 0.29 
g/dL; p = 0.001), hemoglobin (12.26 ± 1.51 vs. 10.68 ± 1.47 
g/L; p = 0.001), WBCs (5.24 ± 1.76 vs. 4.23 ± 1.17 ×103/µL; 
p = 0.018), platelet count (113.65 ± 33.16 vs. 94.04 ± 25.43 × 
103/µL; p = 0.02), SVD (9.81 ± 0.87 vs. 11.08 ± 1.06 cm; p = 
0.001) and platelet count/spleen diameter ratio (738.65 ± 278.69 
vs. 583.95 ± 204.88; p  =  0.027). All of above values were worse 
in patients with large varices. The rest of the variables like BMI, 
AST, ALT, PVD, longitudinal spleen diameter and HCV RNA 
level, were statistically non-significant. 
 In fact, LSM could not differentiate small from large 
varices (30.84 ± 12.69 vs. 33.33 ± 14.19 kPa; p = 0.496) mean-
while SSM and CLSM were beneficial; (59.92 ± 13.47 vs. 66.65 
± 10.77kPa; p = 0.03) and (90.76 ± 21.76 vs. 99.98 ± 19.14 kPa; 
p = 0.04) respectively.

Table-2: Comparison of small for large varices.
Nonea Small varicesb Large varicesc

N = 110 N = 30 N =2 5
M ± SD M ± SD M ± SD Pall Pb×c

Age¥ (years) 41.06 ± 7.62 46.45 ± 6.91 49.79 ± 4.94 0.001 0.001
BMI§ (kg/m2) 27.16 ± 2.59 27.90 ± 1.47 27.54 ± 1.84 0.096 0.425
Bilirubin §¥  (mg/dL) 1.00 ± 0.55 1.43 ± 0.91 2.00 ± 0.57 0.048 0.001
Albumin§¥ (mg/dL) 4.05 ± 0.39 3.77 ± 0.45 3.18 ± 0.29 0.005 0.001
AST (U/L) 63.96 ± 40.26 57.61 ± 27.26 68.63 ± 18.14 0.509 0.094
ALT§ (U/L) 67.18 ± 43.90 58.03 ± 26.04 64.96 ± 22.65 0.705 0.306
Hemoglobin (g/L) 13.51 ± 1.53 12.26 ± 1.51 10.68 ± 1.47 0.001 0.001
WBCs (×103/µL) 6.58 ± 11.04 5.24 ± 1.76 4.23 ± 1.17 0.456 0.018
Platelets§ (×103/µL) 161.21 ± 52.97 113.65 ± 33.16 94.04 ± 25.43 0.001 0.02
Portal vein Diameter (cm) 11.53 ± 1.28 12.67 ± 1.52 13.25 ± 1.54 0.001 0.169
Spleen Diameter§ (cm) 13.53 ± 1.53 16.15 ± 2.79 16.90 ± 2.77 0.001 0.330
Splenic vein Diameter (cm) 9.74 ± 0.95 9.81 ± 0.87 11.08 ± 1.06 0.001 0.001
HCV PCR§ (U) 846238.94±1546406.23 342162.26±418273.82 390703.88±256154.19 0.333 0.619
Liver Stiffness§ (kPa) 17.55 ± 6.53 30.84 ± 12.69 33.33 ± 14.19 0.001 0.496
Liver IQR§¥ 1.51 ± 0.76 2.31 ± 1.07 4.12 ± 3.31 0.001 0.001
Spleen Stiffness§ (kPa) 36.94 ± 8.83 59.92 ± 13.47 66.65 ±1 0.77 0.001 0.03
Spleen IQR§¥ 2.68 ± 1.16 3.79 ± 1.39 4.78 ± 3.70 0.001 0.001
Combined Stiffness§ (kPa) 54.49 ± 12.84 90.76 ± 21.76 99.98 ± 19.14 0.001 0.04
Platelet count/spleen diameter ratio§ 1,215.41 ± 445.58 738.65  ± 278.69 583.95 ± 204.88 0.001 0.027
§Kruskal Wallis Test, ¥ Mann-Whitney test, P all comparison of the 3 groups, P b×c comparison of small and large varices.

 
 For discrimination of the presence of esophageal varices by TE measurement the ROC analysis revealed that the follow-
ing(Table-3, Figure-1 and Figure-2); with a cutoff of 20.4 kPa LSM (81.0% sensitivity, 71.8% specificity, 52.3% PPV, 90.8% NPV, 
74.3% accuracy), 43.2 kPa SSM (92.9% sensitivity, 84% specificity, 69.6% PPV, 96.9% NPV, 86.8% accuracy) and 59.3 kPa CLSS 
(95.2% sensitivity, 70% specificity, 54.8% PPV, 97.5% NPV, 76.9% accuracy) esophageal varices can be detected.



Table-3: Transient elastography cutoff values for detection of esopha-
geal varices.

LSM SSM CLSM
Cutoff 20.4 kPa 43.2 kPa 59.3 kPa
AUROC 0.954 0.970 0.921
P 0.001 0.001 0.001

Sensitivity % 81.0 92.9 95.2
Specificity % 71.8 84.5 70.0
PPV% 52.3 69.6 54.8
NPV% 90.8 96.9 97.5
Accuracy % 74.3 86.8 76.97
LR+ -0.9 -1.0 -1.4
LR- -0.9 -1.0 -1.4
PPV; positive predictive value, NPV; negative predictive value, LR+; 
Likelihood ratio Positive, LR-; Likelihood ratio Negative.

     
Figure 1: ROC curve for detection of esophageal varices.                           Figure-2: Cutoff values of liver, spleen and combined stiffness for de                                          
              tection of esophageal varices.

 As shown in Table-4 by univariate analysis the age, serum bilirubin, albumin, INR, platelets, portal vein diameter, longitu-
dinal spleen diameter, splenic vein diameter, LSM and SSM were predictors of EVs presence, meanwhile by multivariate analysis 
only SSM was a predictor of EVs presence. 

Table-4: Predictors of esophageal varices presence.
Univariate analysis Multivariate analysis

P Odds CI P Odds CI
Age 0.001 1.15 1.08 - 1.21 0.056 1.11 1.00 - 1.23
Bilirubin 0.001 4.32 2.41 - 7.73 0.704 1.18 0.51 - 2.73
Albumin 0.001 0.06 0.02 - 0.16 0.787 1.26 0.24 - 6.66
INR 0.001 5599.7 230.0 - 136306.255 0.915 0.75 0.01 - 134.31
Platelets 0.001 0.97 0.96 - 0.98 0.235 0.99 0.97 - 1.01
Portal vein Diameter 0.001 2.12 1.57 - 2.88 0.270 1.35 0.79 - 2.31
Spleen Diameter 0.001 2.07 1.62 - 2.65 0.389 1.18 0.81 - 1.70
Splenic vein Diameter 0.001 1.79 1.29 - 2.49 0.655 0.84 0.40 - 1.79
Liver Stiffness 0.001 1.20 1.13 - 1.27 0.090 1.08 0.99 - 1.18
Spleen Stiffness 0.001 1.18 1.12 - 1.23 0.001 1.12 1.05 - 1.18

   
Discussion

 HCV infection is a global burden[1] which is more prevalent in Egypt[2,3]. CHC is a leading cause of liver fibrosis[4]. It is 
furthermore complicated with liver cirrhosis and portal hypertension[5,6]. The HVPG measurement is accurate measurement of 
www.ommegaonline.org
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PH, development of varices, assessment of the pharmacological 
treatment and decision making. However it is invasive maneuver 
with potential complications and is not available all centers[8,9].
 Esophageal varices (EVs) are common consequence of 
portal hypertension. Once developed, it progresses from small 
to large then theyeventually rupture and bleed[10,11]. Upper gas-
trointestinal endoscopy is the golden standard for varices detec-
tion[12,13] but non-invasive diagnosis of portal hypertension and 
EVs is warranted[13].
 Transient elastography measurement by FibroScanTM is 
a non-invasive diagnostic tool of liver fibrosis. It is characterized 
by being simple, quick and examines a volume 100 times bigger 
than a biopsy sample[14]. It is a promising non-invasive tool for 
PH and EVs detection especially when LSM and SSM are done. 
May be they will be representative of the static and dynamic 
status of the liver.
 Notably, most of the studies used the conventional Fi-
broScanTM program of 1.5 – 70 kPa[19-23] and others modified Fi-
broScanTM software of 1.5 – 150 kPa[24,25] to measure modified 
SSM (mSSM).
 Stefanescu et. al.,[19] found that the LSM was higher 
in patients with EVs compared to none (38.4 vs. 26.3 kPa; p = 
0.003) and so SSM (72 vs. 46.05 kPa; p = 0.001). Both LSM and 
SSM did not differ with EVs grade (V1 vs. V2 vs. V3; p > 0.05). 
Colecchia et al.,[20] evaluated LSM and SSM in 100 patients with 
HCV related cirrhosis who underwent HVPG measurement and 
gastroscopy. There was difference of LSM and SSM value be-
tween patients with or without varices (26.4 vs. 15 and 58.6 vs. 
39 kPa) and patients with CSPHTN and Preclinical PHTN (24.2 
vs. 15.6 and 56 vs. 37 kPa) respectively. Both LSM and SSM 
correlated with HVPG (r = 0.8, p = 0.001). A cut off of LSM 
and SSM was 25 and 55 kPa for EVs presence, 24.2 and 52.8 
kPa with HVPG ≥10 mmHg and 25 and 55 kPa with HVPG ≥12 
mmHg.
 Calvaruso et. al.,[24] used a modified FibroScanTM soft-
ware of 1.5 – 150 kPa to detect the presence and the size of 
esophageal varices (EVs) in compensated HCV related compen-
sated cirrhosis.  The SSM was higher in patients with varices 
versus without (55.6 ± 19.5 vs. 44.7 ± 17.9 kPa; p = 0.006) and 
those with large varices than those with small varices (64.7 ± 
13.6 vs. 45.3 ± 18.7 kPa; p = 0.001). Since some patients (n =  
21) had SSM of 75 kPa, so modified SSM (mSSM) was mea-
sured. It was more correlated with the EV. EVs were predicted 
with a cut off value of 17 kPa with LSM and 50 kPa with mSSM.
Saad et al.,[12] assessed the role of LSM in 32 Egyptian patients 
for EVs detection. LSM was higher in patients with EVs than 
without (49.4 vs. 27 kPa; p  = 0.01). Large varices had higher 
LSM than small varices (60.4 vs. 38.4 kPa; p  = 0.002). A cutoff 
of 29.7 kPa predicted EVs presence while 38.2 kPa predicted 
large varices presence. Sharma et. al.,[21] evaluated the role of 
SSM and LSM in predicting EVs and correlation with HVPG. 
The LSM was higher in patients with EVs versus none (51.4 vs. 
23.9 kPa; p < 0.001) with a cutoff of 27.3 kPa. The LSM could 
not differentiated small from large varices (53 vs. 45.3 kPa; p = 
0.57). However in subgroups analysis; LSM was also higher in 
large varices vs. small one (56 vs. 49 kPa; p = 0.001). The SSM 
was higher in patients with EVs versus none (54 vs. 32 kPa; p < 
0.001) with a cutoff of 40.8 kPa.
 Fraquelli et. al.,[22] assessed the role of LSM and SSM 
in evaluating the severity of the liver disease. The cutoff val-

ues of LSM and SSM for esophageal varices were 19 and 65 
kPa respectively. Hua et al.,[8] found that there was no significant 
difference in LSM value between patients with severe EV and 
those having no or non-severe EVs determined by endoscopy 
(31 ± 18.44 vs. 28.18 ± 17.44 kPa). Hassan et al.,[9] found that 
LSM was higher in patients with EVs than without (30.830 ± 
13.969 vs. 18.9 ± 2.877 kPa; p  = 0.001). Large varices has high-
er LSM than small one (35.59 ± 14.72 vs. 22.37 ± 6.97 kPa; p  = 
0.001). He found that a LSM cut off of 18.2kPa was predictive 
of EVs and 22.4 kPa was for large varices.
 Colecchia et al.,[26] developed a model of both SSM and 
MELD for prediction of the 1st decompensation of  the patient 
(ascites or bleeding). Interestingly Chin et. al.,[27] studied LSM 
and SSM changes post-liver transplantation [n = 14]. The SSM 
was a predictor for the presence of EVs. Moreover both the LSM 
and SSM decreased markedly after liver transplantation. SSM 
decreased from 75 kPa pre-transplant to post-transplant values 
of 41.9kPa [2w] and 32.9kPa [4-8w]. On the other hand a recent 
meta-analysis was disappointing for the usefulness of SSM in 
the prediction of EVs presence[28].
 For detection of EVs, studies revealed different LSM 
cutoff values 18.2 - 29.7 kPa[9,12,20-22], and SSM 50 - 56 kPa[9,20,22]. 
But the debate on their ability to differentiate small from large 
varices since few studies reported this[9,12].
 In our study we did both LSM and SSM. We analyzed 
also their combinations. All the patients underwent measure-
ment fasting in the supine position to avoid food and position 
effect[29,30]. The LSM, SSM and CLSS values were higher in pa-
tients with varices that those without. The cutoff for esophageal 
varices detection was 20.4, 43.2 and 59.3 kPa respectively. The 
LSM could not differentiate small from large varices in contrast 
to SSM and CLSS. In fact the role of LSM and SSM is evolving 
progressively and can be considered for noninvasive diagnosis 
of EVs. 

Conclusion

 The measurement of liver, spleen stiffness by FibroS-
canTM or their combinations are useful for esophageal varices 
diagnosis and classification.
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