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Gallbladder polyps are rarely found, but their malignant potential is 5%. Current guidelines recommend
cholecystectomy if the size of the polyp exceeds 10 mm. Unfortunately, neoplasia can be found in even
smaller lesions. This study aims at evaluating the point shear-wave elastography for the assessment of
gallbladder polyps, collecting data from this kind of diagnostics, аnd pointing out the difference in wave
propagation between the two types of lesions: benign and malignant. 25 polypoid lesions of the
gallbladder were examined with pSWE. Two of them were considered malignant according to the clinical
picture and imaging diagnostics, including computed tomography (CT) scan, B-mode ultrasonography
and pSWE showing the velocity of a propagating ultrasound wave in meters per second (m/s). Nine
patients underwent cholecystectomy, including two cases with malignant polyps. The mean size of the
benign gallbladder polyps was 6.5 mm ± 2.5 mm (range, 5–17 mm). Meanwhile, the mean size of the
malignant polyps was 11.5 mm ± 2.5 mm (range, 9–14 mm), showing that one of them was less than 10
mm. The mean velocity of pSWE was 1.45 m/s ± 0.24 m/s for benign and 2.87 m/s ± 0.52 m/s for
malignant polyps. All benign polyps showed a lower propagation velocity in comparison with the
malignant ones. This study demonstrates that pSWE of gallbladder lesions is feasible and may be
useful for the differential diagnosis of this disease.
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INTRODUCTION
Point shear-wave elastography (pSWE) is a dynamic
development method that has already been successfully
applied in density assessment and diagnosis of focal
lesions in the liver, breast, thyroid gland, prostate gland,
etc. (Itoh et al., 2006; Tan et al., 2013; Moon et al., 2012).
It is not routinely performed and there is no research
database for the diagnosis of gallbladder polyposis.
Approximately 4% of people have polyps in the
gallbladder, but they are randomly diagnosed incidentally
by ultrasonography. Most of them are inflammatory
neoplasms or cholesterol polyps (Pedersen et al., 2012;
Corwin et al., 2011). In rare cases, they may be malignant
and the ultrasound image often does not differ from that
of the benign ones (Lee et al., 2004). Current guidelines
for this disease include surgical removal of the polyp (if its
size exceeds 10 mm) and regular ultrasound
examinations (if the polyp size is up to 10 mm; Pedersen
et al., 2012; Corwin et al., 2011). The accuracy of the

criterion "polyp size" is not absolute and, sometimes, a
malignant process can also be found in smaller polyps
(Terzi et al., 2000). Therefore, a new image-diagnostic
method is necessary to determine cholestectomy.
Malignant tissues tend to be thicker and with less
elasticity than benign ones, thus the same principle can
also be used in gallbladder polyps (Itoh et al., 2006; Tan
et al., 2013; Moon et al., 2012). The aim of the study is to
assess the feasibility of this type of elastography in the
evaluation of gallbladder polyps.
MATERIALS AND METHODS
Patients
The polyps were found with ultrasound as a lesion from
the wall of the gallbladder, without an ultrasound track,

12

J. Sci. Res. Stud.

Figure 1. pSWE elastography of a benign polyp in a 42 year old man. The wave velocity is 2.49 m/s and
the scan depth is 7.9 cm.

static and hyperechoic compared to bile (Pedersen et al.,
2012; Lin et al., 2008). The entire group consisted of 25
patients, of whom 16 were women, 9 were men, with a
mean age of 45.1 ± 10.1 years, ranging from 26-72
years. All patients with a polyp size greater than 10 mm
were subjected to cholecystectomy - 9 cases. Two cases
were histologically proven to be malignant, which
coincided with the preliminary expectation.

patients and controls were examined in the supine
position with their right arm abducted to the maximum.
Ethical considerations
This potential observational study was approved by the
institutional review board, and the participants gave their
informed consent after explaining the purpose and
procedure of the study.

Devices and scanning
Ultrasound examinations were performed in the left
lateral position of the patient, as well as when lying on the
back and in fasting condition. The device used was the
Siemens Acuson S2000 with a 6C1 HD convex
transducer of 1.5 to 6 MHz. Therefore, B-mode
ultrasonography and elastography were performed, and
five elastographic results were recorded.

Statistical analysis

Point shear-wave elastography

RESULTS

Gallbladder polyps were measured under fasting
conditions by pSWE using a conventional ultrasound
system (ElastPQ, iU22, Philips Healthcare) equipped with
a convex probe (C5-1). For gallbladder measurements,

The mean size of the benign polyps is 6.5 ± 2.5 mm
(range 5-17). There were no statistically significant
differences between the elastostographic score and the
size of the polyp (Figure 1). Histologically, the cases with

Statistical analysis was performed with SPSS v.19. An
average value with an interval of a mean deviation ± SD
was used. The Kruskal Wallis test was used to compare
the elastography and the size of the gallbladder polyps.
The statistical significance was p<0.05.
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Fig. 2. pSWE elastography of a malignant polyp in 54 year old man. The wave velocity is 2.49 m/s and the
scan depth is 2.9 cm.

benign polyps were three (3) hyperplastic and four (4)
cholesterol polyps, with a pSWE velocity of 1.45 m/s ±
0.24 m/s. Two patients had malignant cases with a pSWE
velocity of 2.87 m/s ± 0.52 m/s (Figure 2). The mean size
of the malignant polyps is 11.5 mm, ± 2.5 mm (range, 914 mm), where one of the polyps is less than 10 mm. The
mean pSWE velocity is 2.87 m/s ± 0.52 m/s. All benign
polyps showed lower wave velocities compared to the
malignant ones. The distance between the transducer
and the polyps is 43.3 mm ± 6.4 mm (range, 28-58 mm).
DISCUSSION
Point
shear-wave
elastography
measures
the
propagation velocity of the wave in the tissue. Many
diseases occur with a change in the density of the
affected organ, hence this method has been successfully
used in multiple pathologies. So far, no study has been
conducted on the possible benefit of this type of
elastography in the differential diagnosis of gallbladder
polyps. The increasing use of abdominal ultrasound as a
basic patient examination method leads to an increase in
the random finding of galbladder polyps. Although most of
them are benign, an early malignant transformation is
possible without a change in the image. The prognosis for

gallbladder cancer is poor, with less than 10% survival
rate for a period of 5 years (Corwin et al., 2011; Hussain
et al., 2013). Current guidelines for this disease are
based on the polyp size. Regular ultra sound
examinations are carried out for polyps less than 10 mm
and surgical removal are carried out for polyps size more
than 10 mm (Pedersen et al., 2012). As a new diagnostic
method, elastography can help in the differential
diagnosis. Contrast-enhanced ultrasound (CEUS) shows
promising results in the same area, but there are still
limitations (Sparchez and Radu, 2012). In this study, we
collected data on the interpretation of gallbladder polyps
with different sizes and established the difference in the
elastography parameters. Some limitations exist mainly
with the number of cases with malignant polyps, as well
as the factors affecting the result – the artifacts, depth
and density of the lesion. More studies need to be
performed in order to collect a large database.
Conclusion
In this study, we were able to evaluate point shear-wave
elastography in the assessment of gallbladder polyps by
collecting this diagnostic data and indicating the
differences in the wave propagation between the two
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types of lesions: benign and malignant. Our findings
confirm that all benign polyps have lower propagation
velocities in comparison with the malignant ones. This
study shows that pSWE of gallbladder lesions is feasible
and can be useful for the differential diagnosis of this
disease.
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