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ABSTRACT

Background: Hepatocellular carcinoma (HCC) is the sixth most common cancer worldwide and
the third most common cause of cancer mortality. Underlying liver cirrhosis is the strongest 
predisposing factor for HCC. Many patients with HCC are diagnosed at an advanced stage when
curative treatment is no longer feasible. Early detection of HCC is crucial for providing effective
initial treatments. Fibroscan, a non-invasive, reproducible tool for assessing liver stiffness, may
help identify patients with liver cirrhosis at high risk of developing HCC. Objective: To evaluate
the role of Fibroscan-measured liver stiffness in predicting hepatocellular carcinoma among liver
cirrhotic patients. 
Methods: This cross-sectional analytical study was conducted in the Department of
Hepatology, Bangladesh Medical University (BMU), Dhaka, from May 2022 to August 2023,
involving 40 liver cirrhotic patients (20 with HCC and 20 without HCC). HCC was diagnosed
by measuring serum alpha-fetoprotein (AFP) level and triphasic CT (computed tomography)
scan of HBS. The liver stiffness was measured for patients using echosens fibroscan
machine. 
Results: The mean age of participants was 48.88±12.50 years; 77.5% were male. Liver 
stiffness and Alpha-fetoprotein were significantly higher in the HCC group. A cut-off liver 
stiffness ≥46.05 kPa can significantly predict HCC with 70% Sensitivity, 80% specificity,
and 75.00% accuracy. 
Conclusion: Liver stiffness ≥ 46.05 kPa measured by Fibroscan efficiently predicts hepato-
cellular carcinoma in liver cirrhotic patients. 
Keywords: hepatocellular carcinoma (HCC), liver cirrhosis, liver stiffness, alpha-fetoprotein,
Fibroscan 

INTRODUCTIONINTRODUCTION

Liver cancer is the sixth leading cause of cancer and the third leading cause
of cancer­related deaths globally (GLOBOCAN) (1). HCC is the most common
type of primary liver cancer, accounting for 75­86 % of cases (2). Men are 
affected approximately two to three times more than women, with higher 
incidence and mortality in  most countries (3). The strongest risk factor for
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Abbreviations:
AFP: alpha-fetoprotein;
ALT: alanine aminotransferase;
AST: aspartate aminotransferase;
CBC: complete blood count;
CHC: Chronic hepatitis C; 
CLD: Chronic liver disease;
CT: computed tomography;
FNAC: Fine Needle Aspiration Cytology;
HBS: hepatobiliary system;
HCC: hepatocellular carcinoma;
IQR: interquartile range;
IRB: Institutional review board;
kPa: kilopascals;
LSM: liver stiffness measurement;
LS: liver stiffness; 
NPV: Negative predictive value; 
OR: Odds ratio; 
PPV: Positive predictive value; 
NASH: non alcoholic steatohepatitis;
SD: Standard deviation; 
TE: Transient elastography.
USG: Ultrasonography.
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developing HCC is cirrhosis of liver from any etiology,
including viral hepatitis, non alcoholic steatohepatitis
(NASH) and alcohol related hepatitis, which is present
in over 80% of patients with HCC (4). Patients with 
cirrhosis of liver from any etiology typically have a ∼2%
annual risk of developing HCC (5).

Early identification of high risk individuals amongst
the liver cirrhotic patients are crucial, as prognosis and
treatment outcomes largely depend on the stage of
HCC at diagnosis (6). Many patients who are diagnosed
cases of HCC, have advanced disease, and are not 
candidates for curative treatment. However, early
detection of HCC through surveillance methods have
increased patient survival by providing effective initial
treatments such as primary curative hepatectomy,
locoregional ablative therapy or liver transplantation.
Conventional surveillance tools, such as abdominal
ultrasonography with or without serum alpha­
fetoptotein (AFP) measurement, have limited sensitivity
for early HCC detection, particularly in obese or
advanced liver cirrhotic patients (7). Therefore, there is
an increasing need for more reliable, non­invasive
methods to stratify the risk of HCC development in this
patients. The degree of liver fibrosis is the strongest
indicator of HCC risk; therefore, liver stiffness measure­
ment is helpful in identifying patients at high risk 
for HCC (8). The liver biopsy is the gold standard for
quantitative assessment of fibrosis. However, it is 
associated with several problems such as invasiveness,
sampling errors and diagnostic differences between
pathologists (9). Noninvasive assessment of liver 
fibrosis with transient elastography using Fibroscan is
emerging as a reliable, reproducible and noninvasive
tool for evaluating liver stiffness (10). Liver stiffness
measurement (LSM) reflects the degree of hepatic
fibrosis and indirectly correlates with portal hyper­
tension, both of which are established risk factors 
for HCC development (11). Several studies have
demonstrated that higher baseline LSM values are
associated with an increased risk of HCC in patients
with liver cirrhosis, independent of other clinical factors
(12,13). Consequently, Fibroscan not only aids in 
staging fibrosis but may also serve as a valuable 
predictor of HCC risk, enabling tailored surveillance and
management strategies in high risk populations (14).
This article explores the role of Fibroscan in predicting
hepatocellular carcinoma in cirrhotic patients.

Transient elastography using Fibroscan is a non­
invasive method for measuring liver stiffness. An ultra­
sound transducer probe is mounted on the axis of a
vibrator. Low­frequency, mild­amplitude vibrations
from the vibrator are transmitted to the tissues via the

transducer, thereby inducing an elastic shear wave that
propagates through the tissue. In the meantime, pulse­
echo ultrasound acquisitions allow the propagation of
the shear wave to be followed and its velocity to be
measured, as these are directly related to tissue 
stiffness: the stiffer the tissue, the faster the shear
wave propagates (15). The results are expressed in kilo­
pascals (kPa). It is painless, rapid (less than 5 minutes),
and easy to perform at the bedside or in the outpatient
clinic (16). The validity of the liver stiffness results also
depends on three important parameters: the
interquartile range (IQR), which reflects the variability
of the validated measures, should not exceed 20 – 30%
of the median value; a minimum of 10 valid individual
measurements; and the success rate (the number of
successful measurements divided by the total number
of acquisitions) should be at least 60% (17). The result
is presented as median stiffness, ranging from 1 to 75
kPa. Normal values are generally less than 5 kPa.

MATERIAL AND METHODMATERIAL AND METHOD

This cross­sectional analytical study was conducted
in the Department of Hepatology at Bangladesh
Medical University (BMU), Dhaka, from August 2022 to
August 2023. Ethical approval for the study was
obtained from the Institutional Review Board (IRB) of
BMU. A total 40 patients of liver cirrhosis with or 
without hepatocellular carcinoma were included in the
study according to inclusion and exclusion criteria.  

Inclusion Criteria

Patients with cirrhosis of liver with or without hepa­
tocellular carcinoma (HCC) who are above 18 years old.  

Exclusion Criteria

Hepatic encephalopathy, ascites, hepatorenal 
syndrome or hepatopulmonary syndrome, right­sided
heart failure (liver congestion), extrahepatic tumour,
history of liver transplantation, cholestasis and 
pregnancy.

Patients were selected using purposive sampling
and grouped into the hepatocellular carcinoma group
(n1=20) and the non­hepatocellular carcinoma group
(n2=20). Diagnosis of liver cirrhosis was based on 
following criteria: Clinically stigmata of cirrhosis 
(vascular spider, palmer erythema, gynecomastia,
leukonychia, clubbing, testicular atrophy) and laboratory
features (reduced platelet count, prolonged 
prothrombin time, reduced serum albumin, alter
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AST/ALT ratio), inhomogenous or coarse liver 
parenchyma with or without enlarged spleen on
abdominal ultrasound, any grade of varix or portal
hypertensive gastropathy on upper GIT endoscopy or
liver histology support cirrhosis of liver.

HCC was diagnosed by measuring the serum alpha­
fetoprotein (AFP) level, imaging such as ultrasono­
graphy (USG) and triphasic CT (computed tomography)
of the HBS (hepatobiliary system), and/or Fine Needle
Aspiration Cytology (FNAC). A thorough clinical history
was taken and a physical examination was performed.
At baseline, for each patient, demographic and clinical
data including age, sex, stigmata of cirrhosis and 
complications of cirrhosis like ascites, variceal bleeding,
hepatorenal syndrome or hepatic encephalopathy was
evaluated and obtained. Then other investigations like
complete blood count (CBC); liver function tests like ­
serum bilirubin, alanine aminotransferase (ALT), 
aspartate aminotransferase (AST); serum albumin, pro­
thrombin time; viral markers like ­ HBsAg, Anti HBc(T),
Anti HCV; serum creatinine, serum electrolytes, blood
sugar, alpha­fetoprotein; ultrasonography (USG) of
whole abdomen, and endoscopy of upper GIT were
done. The potential benefits and risks of use of
Fibroscan were explained to the patients. Then, liver
stiffness was measured using the Echosens Fibroscan
machine. Fibroscan was done using M probe with
maintaining following criteria­ (a) At least 10 valid 
individual measurements were taken (b) Success rate
was greater than 60%(c) An interquartile range to
median ratio was less than 20%.  

Statistical Analysis

Following data collection, data were entered. 
The collected data was assessed for completeness,
accuracy and consistency before analysis. Statistical
analysis was carried out using the Statistical Package
for the Social Sciences (SPSS) version 27. Normality of
the data was checked by Shapiro­Wilk test. Data were
presented as mean ± standard deviation (SD), median
(range), or number (%) unless specified. The 
difference in quantitative data between the two
groups (HCC or non­HCC) was assessed using 
the Student's t­test or the Mann­Whitney U test,
depending on the data distribution. Association
between categorical variables was assessed by 
Chi­square test/fisher’s exact test. The cut­off 
values of FibroScan and alpha­fetoprotein (AFP) for
predicting HCC were assessed using the Youden
index. Based on the cutoff value, the predictive 
usefulness of FibroScan was determined. A p­value of
< 0.05 was considered to constitute a statistically 
significant difference.

RESULTSRESULTS

The majority (55%) of the participants were in the
41­60 age group. The median (range) age of the 
participants was 49.5 (25­79) years. About 78% of the
patients were male (table 1). 

Fig. 1 showing the aetiology of liver cirrhosis in
the participants with or without hepatocellular 

Table 1 - Distribution of the 
participants according 

to demographic characteristics
(n=40)

Demographic characteristics HCC Non-HCC Total p value
n1 = 20 n2 = 20

Age (years)
≤ 40 5 (25.0) 7 (35.0) 12 (30.0) a0.098NS

41-60 14 (70.0) 8 (40.0) 22 (55.0)
61-80 1 (5.0) 5 (25.0) 6 (15.0)
Median (range) 49.5 (30.0-63.0) 49.5 (25-79) 49.5 (25-79) b0.478NS

Gender
Male 16 (80.0) 15 (75.0) 31 (77.5) c >0.99NS

Female 4 (20.0) 5 (25.0) 9 (22.5)
Education

Illiterate 5 (25.0) 1 (5.0) 6 (15.0) a0.252NS

Primary 7 (35.0) 12 (60.0) 19 (47.5)
SSC 5 (25.0) 4 (20.0) 9 (22.5)
Bachelor and above 3 (15.0) 3 (15.0) 6 (15.0)

Occupation
Housewife 4 (20.0) 5 (25.0) 9 (22.5) a0.379NS

Service 7 (35.0) 4 (20.0) 11 (27.5)
Farmer 2 (10.0) 1 (5.0) 3 (7.5)
Businessman 4 (20.0) 2 (10.0) 6 (15.0)
Others 3 (15.0) 8 (40.0) 11 (27.5)

Smoking 10 (50.0) 7 (35.0) 17 (42.5) a0.337NS

Body mass index (kg/m2)
Mean ± SD 21.51±4.71 23.75±3.69 22.63±4.33 a0.103NS

a Chi square test, b independent sample T test, c Fisher’s exact test was done 
Data were presented as frequency (percentage), Mean ± SD, Median (range); NS = non-significant, S = significant



Surgery, Gastroenterology and Oncology, 30, 4 Suppl, 2025 S45

Role of Transient Elastography using Fibroscan in Predicting Hepatocellular Carcinoma in Liver Cirrhotic Patients

carcinoma. The etiologies were Hepatitis B, Hepatitis
C, NASH, and cryptogenic cause. In the HCC group,
75% of patients were suffering from Hepatitis B virus
infection, whereas in the non­HCC group it was 50%.

The median of Alpha fetoprotein 409 ng/dl in HCC
group of patients and 5 ng/dl in non­HCC group of
patients. The median (range) LSM among HCC group
was 69.45 (15.10­75.00), whereas the median (range)
of LSM among non­HCC group was 25.85 (16.80­
73.50). Liver stiffness was significantly higher in HCC
group than the non­HCC group (table 2).

A cut­off value of liver stiffness ≥46.05 yielded the
highest Youden index (0.50), with 70% sensitivity,
80% specificity, and an accuracy of 75%. The cut­off
value of liver stiffness ≥46.05 also showed PPV and
NPV of 77.78% and 72.73% respectively (table 3).

A cut­off value of AFP ≥45.9 yielded the highest
Youden index (0.65), with 65% sensitivity, 100%
specificity, and an accuracy of 82.5%. Moreover, the
cut­off value of AFP ≥45.9 showed PPV and NPV of
100% and 74.70% respectively (table 4). An AFP
value≥45.9 ng/mL can predict HCC with 65% 
sensitivity and 100% specificity. 

No significant association or difference in Child
Turcotte Pugh score and MELD score was observed
between HCC and non­HCC group (p­value: >0.05)
(table 5).

The Forest plot illustrates the adjusted odds ratios
(ORs) with 95% confidence intervals (CIs) for variables
included in the multivariate logistic regression model for
hepatocellular carcinoma (HCC) (fig. 2). Among the 
variables analyzed, liver stiffness measurement 

Table 2 - Distribution of laboratory
parameters between study groups

(n=40)

Laboratory parameters HCC Non-HCC Total p value
n1=20 n2=20

Platelet count (×109/L) 
Median (range) 170.0 (100.0-430) 150.0 (45-270) 160.0 (45-430) b 0.059

AST (U/L)
Median (range) 80 (39-585) 52 (27.0320) 67.5 (27-585) a 0.146 NS

ALT (U/L)
Median (range) 57.0 (20-132) 42.0 (16.0-221) 52.0 (16.0-221) a 0.973 NS

ALP
Median (range) 241 (65-545) 122.5(39-350) 152.50 (39-545) b 0.001 S

Alfa fetoprotein (ng/ml)
Median (range) 409 (2-100001) 5 (3-38) 13 (2-100001) b 0.001 S

Liver Stiffness (kPa)
Median (range) 69.45 (15.10-75) 25.85 (16.80-73.50) 41.45(15.10-75) b 0.005 S

IQR of Fibroscan
Median (range) 1.10 (0-12.90) 2.75 (0-6) 2.35 (0.0-12.90) b 0.099 NS

a Student T-test and b Mann Whitney U test were done 
Data were presented as Median (Range), frequency (percentage); S = significant, NS = non-significant

Figure 1 - Etiology of Liver cirrhosis of the
participants with or without hepatocellular

carcinoma (n=40)
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(LSM) showed a statistically significant association with
HCC (adjusted OR 1.08, 95% CI: 1.01­1.16, p value
0.032). In contrast, age, sex, AFP and platelet count
were not significantly associated with HCC (table 6).

DISCUSSIONDISCUSSION

This cross­sectional analytical study was 
conducted in the Department of Hepatology at
Bangladesh Medical University, Dhaka, from May
2022 to August 2023. Total 40 patients with cirrhosis
of liver were included, among them 20 patients were
with HCC and 20 were without HCC. In our study, the
median (range) age of patients with HCC was 49.5 (25­
79) years, which is similar to that reported by Mahtab
et al. (18), who reported a mean age of 41.92 years.
Another study reported by Khan et al. (19) found the
average age of HCC patients was 57.9 years, and a
study by Badran et al. (8) found that, the mean age
was 53.5 years in patients with HCC. In our study, the
median AFP value was 409 ng/mL in the HCC group
and 5 ng/mL in the non­HCC group. The median AFP
value was significantly higher in the HCC group than in
the non­HCC group. Ebrahim et al. (9) reported that
the average AFP level in HCC patients was 317.5
ng/ml, which was statistically higher than in patients
with cirrhosis (10.8 ng/ml). These results also 
consistent with Jiang et al. (20) who reported that AFP

in cases of liver cancer had an average value of 384.6
ng/ml which was statistically higher than patients
with cirrhosis (6.04 ng/ml). In this study, we found
that an AFP value≥45.9 ng/mL can predict HCC with
65% sensitivity and 100% specificity. Ebrahim et al. (9)
reported that the sensitivity of AFP was 79% and the
specificity was 89.5% at a cut­off of 26.15 ng/mL for
HCC. Jiang et al. (20) reported that the sensitivity of
AFP was around 60% and the specificity was about
79.9% at a cut­off of 10 ng/mL in cases of liver cancer.

In our study, we found that liver stiffness was 

Scores HCC Non-HCC Total p value
n=20 n=20

Child Turcotte Pugh
A 17 (85.0) 18 (90.0) 35 (87.5) a0.490NS

B 3 (15.0) 2 (10.0) 5 (12.5)
Median (Range) 6 (5-7) 6 (5-7) 6 (5-7)

MELD score
≤ 9 13 (65.0) 12 (60.0) 25 (62.5) a0.744NS

10-19 7 (35.0) 8 (40.0) 15 (37.5)
Median (Range) 8 (6-12) 9 (6-18) 8.5 (6-18)

aChi square test and b Mann Whitney U test were done 
Data were presented as Median (Range), frequency (percentage); S = significant, NS = non-significant

Table 5 - Child Turcotte Pugh, MELD
score in different categories of study

participants

Figure 2 - The Forest plot of adjusted odds ratios

Table 3 - Determination of cut-off value of liver stiffness with Youden
index

Cutoff Sensitivity Specificity PPV NPV Accuracy Youden
value index

(j=sen+spe-1)

≥43.75 0.70 0.75 0.736 0.714 0.725 0.45

≥46.05 0.70 0.80 0.777 0.727 0.750 0.50

≥49.90 0.60 0.85 0.80 0.68 0.725 0.45

≥56.90 0.60 0.85 0.80 0.68 0.725 0.45

Table 4 -  Determination of cut-off value of AFP with Youden index

Cutoff Sensitivity Specificity PPV NPV Accuracy Youden
value index

(j=sen+spe-1)

≥35.8 0.65 0.95 0.928 0.730 0.80 0.60

≥45.9 0.65 0.100 0.100 0.747 0.825 0.65

≥138.86 0.60 0.100 0.100 0.714 0.800 0.60
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significantly higher in the HCC group than in the non­
HCC group. A study conducted by Badran et al. (8)
reported that liver stiffness measured by Fibroscan
were significantly higher in HCC group.In their study,
Badran et al. (8) found the cutoff value of LSM to 
predict HCC was 30.4 kPa, with a sensitivity of 72%,
specificity of 84%, positive predictive value of
81.82%, and negative predictive value of 75%. In our
study, we found that the cutoff value for liver 
stiffness in predicting HCC was ≥46.05 kPa, with 
sensitivity of 70.00% and specificity of 80.0%. The
cutoff value for predicting HCC in our study was 
higher than that reported by Badran et al. (8) but
slightly lower than that reported by Foucher et al.
(21), who stated that the cutoff value for HCC was
53.7 kPa. Very much lower liver stiffness value (24
kPa)for HCC was reported by Ebrahim et al. (9).
Tatsumi et al. (22) reported liver stiffness measure­
ment for risk assessment of hepatocellular carcinoma
and found that, in HCV related CLD, liver stiffness of
more than 12.0 kPa was an independent risk factor
for new HCC development. In this study, the multi­
variate logistic regression model also showed the
liver stiffness measurement (LSM) significantly 
associated with hepatocellular carcinoma. 

CONCLUSIONCONCLUSION

Transient Elastography using Fibroscan­measured
liver stiffness is a reliable, noninvasive marker for
predicting HCC risk in cirrhotic patients.In this study,
a liver stiffness measurement (LSM) cut­off value of
≥46.05 kPa demonstrated a 70% sensitivity and 80%
specificity for predicting HCC development. These
findings suggest that higher LSM values are 
significantly associated with increased risk of HCC,
highlighting the potential use of Fibroscan as an
effective tool for risk stratification and guiding 
surveillance strategies in cirrhotic patients.  

Limitation of Study

It was a single­center study with a small sample size.

We recommend that a multicenter study with a large
number of cases and long­term follow­up is required to
evaluate the use of Fibroscan to predict HCC more
accurately.
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