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Abstract

Objective: To compare FibroScan and two-dimensional shear wave elastography (2D SWE) for liver fibrosis staging and
describe the limits of the reported aggregate evidence.

Methods: This prospective single-center study enrolled 155 patients with chronic liver disease between October 2022
and November 2025. The report describes 136 patients with complete assessment. Separate operators performed
FibroScan and 2D SWE. Multiple biopsy specimens were obtained per patient and examination and staged using
METAVIR. Counts and stage-specific diagnostic measures were recalculated from the submitted contingency tables.

Results: Reported technical failure occurred in 18/155 FibroScan examinations (11.6%) and 8/155 2D SWE
examinations (5.2%); 2D SWE succeeded in 11/18 patients with FibroScan failure. Within the respective tables, exact
agreement with biopsy was 123/136 (90.4%) for FibroScan and 120/136 (88.2%) for 2D SWE. Intermethod agreement
was 118/136 (86.8%), with linear weighted kappa 0.893. Different stages in multiple biopsy specimens account for the
differing histological distributions. Specimen-to-measurement matching is undocumented, and elastography margins also
differ between comparisons. These recalculations describe the reported cells; patient-level comparative estimates remain
unvalidated.

Conclusion: The reported observations suggest potential complementary use of 2D SWE when FibroScan is
unsuccessful. They do not establish diagnostic equivalence, superiority, or substitution. Specimen-level matching,
reconciliation of elastography counts, and documented staging thresholds are needed for valid comparative conclusions.
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Introduction

Fibrosis staging helps characterize chronic liver disease and informs prognosis and management. Fibrosis is dynamic,
and studies of antiviral therapy have documented histological regression or longitudinal changes in liver stiffness [1, 2, 3].
Liver biopsy provides a histological reference but is invasive and subject to complications and sampling variability [4, 5,
6]. These limitations motivate the evaluation of non-invasive methods.

Transient elastography, including FibroScan, generates shear waves mechanically and estimates liver stiffness from their
propagation. Two-dimensional shear wave elastography (2D SWE) uses acoustic radiation force within an ultrasound
system and displays stiffness information alongside B-mode imaging [8]. Studies have evaluated SWE against biopsy,
other fibrosis indices, and magnetic resonance elastography [7, 9, 10, 11]. These reference standards and patient
populations are not interchangeable.

This study compared FibroScan and 2D SWE in patients undergoing liver fibrosis assessment. The corrected analysis
accounts for multiple biopsy specimens per patient and distinguishes table-level calculations from comparisons requiring
explicit linkage of specimens and elastography measurements.

Materials and methods

Study population

This prospective study was conducted at Government Medical College Srinagar, in collaboration with the departments of
radiodiagnosis and imaging, gastroenterology and hepatology, and pathology, between October 2022 and November
2025. The study enrolled 155 patients with chronic liver disease scheduled for fibrosis staging. Exclusion criteria were
heart failure, acute hepatitis, hepatic vascular thrombosis, focal liver lesions, prior interventions, or incomplete biopsy
data. The source reports ethical approval and informed consent; an ethics committee identifier was not supplied.

The report describes 136 patients with complete assessment: 84 men (61.8%) and 52 women (38.2%), with a mean age
of 52 ± 7 years. Disease etiologies, body mass index strata, and the full individual exclusion and examination-failure
record were not available for this correction.

Histological evaluation

Ultrasound-guided percutaneous right-lobe biopsies used 18-gauge needles, with a reported core length of 2 cm. More
than one biopsy specimen was obtained per patient at each examination. Specimens were fixed, paraffin-embedded, and
stained with hematoxylin–eosin, Azan, and Gitter stains. Two experienced pathologists, blinded to imaging data,
evaluated the samples and resolved disagreements by consensus.

Fibrosis was staged using METAVIR: F0, no fibrosis; F1, portal fibrosis without septa; F2, portal fibrosis with few septa;
F3, numerous septa without cirrhosis; and F4, cirrhosis. Different specimens from the same patient could receive different
METAVIR stages. This explains the differing biopsy-stage distributions in Tables 1 and 2. The tabulations do not
document the number of specimens per patient or which specimen was used for each elastography comparison.
FibroScan in Table 3 was a comparator, not a histological reference.
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Elastography techniques

FibroScan examinations used an Echosens FibroScan Expert system. Patients were supine with the right arm maximally
abducted. An M or XL probe was selected according to body habitus. Ten valid measurements were obtained through the
right midaxillary line while avoiding large vessels. The stated validity criterion was an interquartile range (IQR)/median
ratio below 30%; median liver stiffness was recorded in kilopascals (kPa).

2D SWE used an Esaote MyLab X90 system with a convex 1–6 MHz probe and B-mode guidance. Measurements were
obtained in the right liver lobe, at least 2 cm below the capsule and away from vascular structures. The source reports
9–12 valid measurements with IQR/median below 30%. The system converted stiffness measurements to kPa.

Separate experienced operators performed the two techniques and were blinded to the other elastography result and to
biopsy findings. The source does not specify the interval between examinations or the stiffness thresholds used to assign
METAVIR-equivalent stages.

Statistical analysis

The original analysis used SPSS version 24. For this correction, each contingency table was recalculated independently
without altering its 25 interior counts. Row and column totals, percentages, exact agreement, and directional stage
disagreements were obtained directly from those counts. Multiple specimens from the same patient were not assumed to
be independent patients. All three reported tables total 136, but specimen-to-measurement linkage is not given and the
elastography margins differ between tables. No common paired dataset was reconstructed.

For each stage in Tables 1 and 2, that exact stage was treated as positive and all other stages as negative. Sensitivity
was TP/(TP + FN), specificity TN/(TN + FP), positive predictive value (PPV) TP/(TP + FP), negative predictive value
(NPV) TN/(TN + FN), and accuracy (TP + TN)/N. These are one-versus-rest stage measures, not threshold measures for
significant fibrosis (≥F2) or advanced fibrosis (≥F3).

Linear weighted kappa for Table 3 used agreement weights 1 − |i − j|/4 for stages F0–F4. The point estimate is
reproducible, but the method underlying the original confidence interval was not documented; that interval is not retained.
Pearson chi-square assesses association, not agreement or equivalence. No equivalence margin, valid paired
comparison, or inferential claim of superiority is included in the corrected analysis.

Results: reported examination failures

FibroScan failed in 18 of 155 examinations (11.6%), reportedly mainly because of obesity or ascites. 2D SWE failed in 8
of 155 examinations (5.2%), reportedly mainly because of steatosis or motion artefacts. Of the 18 patients with FibroScan
failure, 11 (61.1%) were successfully assessed by 2D SWE. These are source-reported summaries; the overlapping
failure categories were not independently verified.
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Results: staging and examination duration

Table 1 contains 123 exact FibroScan–biopsy stage matches (90.4%), four lower-stage assignments (2.9%), and nine
higher-stage assignments (6.6%). Table 2 contains 120 exact 2D SWE–biopsy matches (88.2%), five lower-stage
assignments (3.7%), and 11 higher-stage assignments (8.1%). These totals correct the previous statement that 2D SWE
understaged only three patients.

Table 3 contains 118 exact intermethod matches (86.8%). Its linear weighted kappa is 0.893. Its Pearson chi-square
value is 371.22 (16 degrees of freedom), but 16 of 25 expected counts are below five. The statistic is retained only as a
reproducible table calculation; it does not confirm diagnostic equivalence.

The recalculated stage-specific measures appear in Table 4. Across stages, sensitivity ranges from 84.0% to 97.4% for
FibroScan and 80.0% to 95.0% for 2D SWE within their respective tables. Accuracy ranges from 94.9% to 97.8% and
from 93.4% to 97.1%, respectively. Differences in sampled biopsy stages and the absence of a documented matching
rule prevent these table-level values from establishing a valid paired ranking of the methods.

Reported examination duration was 5.3 ± 2.2 minutes for FibroScan and 5.4 ± 2.5 minutes for 2D SWE. A reproducible
comparison test was not supplied, so no claim of a statistically non-significant difference is retained. Figures 1–3 illustrate
the three source-reported cases; they do not establish subgroup performance.

Discussion

The submitted tables show frequent exact stage agreement within each comparison. More than one biopsy specimen was
taken per patient and examination, and differences in the stages assigned to these specimens explain the differing
histological distributions. Thus, the biopsy margins should not be interpreted as one identical stage assignment per
patient in both comparisons. The specimen-selection rule and linkage to elastography measurements remain
undocumented; the elastography margins also differ. Agreement percentages and weighted kappa alone cannot establish
that 2D SWE can replace FibroScan.

2D SWE permits B-mode visualization and selection of a measurement region. This may be useful when an examination
with another technique is unsuccessful, as suggested by the reported 11 successful SWE examinations after FibroScan
failure. The present data do not justify stating that SWE is unaffected by obesity or ascites, or that it is superior in either
subgroup. No stratified denominators or validated subgroup comparisons were supplied.

Earlier elastography literature includes etiology-specific guidance and ultrasound consensus recommendations [12, 13].
Comparative work by Osman et al. [14] provides relevant context, but populations and definitions of failure differ. Castéra
et al. [15] reported technical failure in 3.1% of 13,369 examinations and unreliable measurements in 15.8%; these are
distinct outcomes and should not be described as a 20% technical failure rate.

Evidence from alcohol-related disease, intermethod concordance studies, and hepatitis B cohorts further illustrates the
need to preserve disease context and reference-standard definitions [16, 17, 18, 19]. Measurements also require
attention to reproducibility and system differences [20]. The illustrative cases and short examination times in this report do
not demonstrate cost-effectiveness or clinical interchangeability.

Conclusion

The reported aggregate observations support further evaluation of 2D SWE as a complementary technique for liver
stiffness assessment, including after unsuccessful FibroScan examinations. The present tables do not establish
equivalence, superiority, or diagnostic substitution. Documented specimen matching, reconciled elastography counts, and
staging thresholds are necessary before stronger conclusions are warranted.
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Table 1. FibroScan versus biopsy

Biopsy stage F0 F1 F2 F3 F4 Total

F0 23 1 0 0 0 24

F1 1 21 2 1 0 25

F2 1 0 21 1 1 24

F3 0 0 1 21 3 25

F4 0 0 1 0 37 38

Total 25 22 25 23 41 136

Columns: FibroScan. Interior counts are unchanged from the submitted table; margins were recalculated.

Table 2. 2D SWE versus biopsy

Biopsy stage F0 F1 F2 F3 F4 Total

F0 20 3 0 0 0 23

F1 1 19 3 0 0 23

F2 0 2 20 3 0 25

F3 0 0 0 23 2 25

F4 0 0 0 2 38 40

Total 21 24 23 28 40 136

Columns: 2D SWE. Interior counts are unchanged from the submitted table; margins were recalculated.

Table 3. 2D SWE versus FibroScan

2D SWE stage F0 F1 F2 F3 F4 Total

F0 20 2 1 0 0 23

F1 2 18 2 1 0 23

F2 1 1 20 1 1 24

F3 0 1 1 22 2 26

F4 0 0 1 1 38 40

Total 23 22 25 25 41 136

Columns: FibroScan. Interior counts are unchanged from the submitted table; margins were recalculated.

Limitations

Multiple biopsy specimens per patient explain the different histological distributions. However, specimen counts, the rule
for selecting a reference specimen, and patient–specimen–measurement linkage are not documented. The differing
elastography margins also require reconciliation. Additional limitations include the single-center design, incomplete
participant-flow documentation, unavailable etiologic and body-habitus strata, absent device-specific staging thresholds,
an unspecified interval between imaging and biopsy, and no interobserver reproducibility analysis. Biopsy sampling
variability also remains relevant. Reanalysis of the underlying paired records is required to validate comparative
diagnostic estimates.
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Table 4. Recalculated one-versus-rest stage measures

Method / stage Sensitivity % Specificity % PPV % NPV % Accuracy %

FibroScan / F0 95.8 98.2 92.0 99.1 97.8

FibroScan / F1 84.0 99.1 95.5 96.5 96.3

FibroScan / F2 87.5 96.4 84.0 97.3 94.9

FibroScan / F3 84.0 98.2 91.3 96.5 95.6

FibroScan / F4 97.4 95.9 90.2 98.9 96.3

2D SWE / F0 87.0 99.1 95.2 97.4 97.1

2D SWE / F1 82.6 95.6 79.2 96.4 93.4

2D SWE / F2 80.0 97.3 87.0 95.6 94.1

2D SWE / F3 92.0 95.5 82.1 98.1 94.9

2D SWE / F4 95.0 97.9 95.0 97.9 97.1

Each exact stage is positive; all other stages are negative. PPV: positive predictive value; NPV: negative predictive value. Values describe
Tables 1 and 2 independently. They are not validated paired comparisons and do not represent ≥F2 or ≥F3 threshold performance.

Distributions across the reported comparisons

Distribution (F0 / F1 / F2 / F3 / F4) Table A Table B

Biopsy: Table 1 vs Table 2 24 / 25 / 24 / 25 / 38 23 / 23 / 25 / 25 / 40

FibroScan: Table 1 vs Table 3 25 / 22 / 25 / 23 / 41 23 / 22 / 25 / 25 / 41

2D SWE: Table 2 vs Table 3 21 / 24 / 23 / 28 / 40 23 / 23 / 24 / 26 / 40

Multiple biopsy specimens per patient and examination explain the different histological distributions. The specimen-selection rule is not
documented. The differing FibroScan and 2D SWE margins remain to be reconciled; multiple biopsy specimens alone do not explain those
margins. Interior counts are unchanged.
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Figure 1
a c

b

Figure 1. A 52-year-old man with chronic liver disease, normal subcutaneous tissue thickness, and no ascites. (a) The 2D SWE display gives a
median stiffness of 34.75 kPa, correcting the 34.57 kPa transcription in the source narrative; the source assigned F4. (b) FibroScan report
excerpt showing 28.5 kPa, assigned F4 in the source. (c) Histology (hematoxylin–eosin, low power) was described as cirrhosis, METAVIR F4,
with fibrous septa, regenerative nodules, and macrovesicular steatosis.

Stage labels are retained as reported for these cases; device-specific cutoffs were not supplied and the displayed values should not be used as
universal staging thresholds. FibroScan panels reproduce the measurement region only, excluding patient identifiers, QR codes, and
administrative details.
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Figure 2
a c

b

Figure 2. A 48-year-old woman with increased subcutaneous tissue thickness. (a) The 2D SWE display gives a median stiffness of 22.68 kPa,
assigned F4 in the source. (b) FibroScan report excerpt showing 8.5 kPa, assigned F2 in the source. (c) Histology was described as bridging
fibrosis, METAVIR F3. This discordant case is illustrative and does not establish comparative accuracy in obesity.

Stage labels are retained as reported for these cases; device-specific cutoffs were not supplied and the displayed values should not be used as
universal staging thresholds. FibroScan panels reproduce the measurement region only, excluding patient identifiers, QR codes, and
administrative details.
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Figure 3
a c

b

Figure 3. A 65-year-old man with chronic liver disease and ascites. (a) The 2D SWE display gives a median stiffness of 11.6 kPa, assigned F3 in
the source. (b) FibroScan report excerpt showing 7.5 kPa, assigned F2 in the source. (c) Histology (hematoxylin–eosin, low power) was
described as cirrhosis, METAVIR F4. Both elastography stage assignments were below the reported histological stage.

Stage labels are retained as reported for these cases; device-specific cutoffs were not supplied and the displayed values should not be used as
universal staging thresholds. FibroScan panels reproduce the measurement region only, excluding patient identifiers, QR codes, and
administrative details.
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