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ed expenses of disease monitoring it is one of the most 
expensive cancers to manage [2].

Bladder cancer may be diagnosed incidentally, pain-
less and usually intermittent, macroscopic haematuria 
is the commonest finding, occurring in about 75% of 
patients. Ultrasonography (US), intravenous urography 
(IVU) and computed tomography (CT) can be easily diag-
nosed with a mass in bladder. The Standard cystoscopic 
examinationis performed for detection of mucosal ab-
normalities leading to bladder biopsy or transurethral 
resection of the bladder (TURB). European Association 
of Urology (EAU) guidelines recommend that patients 
with low-risk Ta tumors should undergo cystoscopy at 3 
months, and if findings are negative, subsequent cystos-
copy is advised 9 months later, and then annually for 5 
years [3]. Although cystoscopy can directly visualize the 
urethra and the urinary bladder, its limitations are high 
cost and an invasive procedure [4]. Many investigators 
have evaluated the diagnostic accuracy of ultrasonog-
raphy, MR, CT when compared with that of cystosco-
py in the first diagnose and follow-up of patients with 
bladder tumors [5-7]. Ultrasonography is a noninvasive 
diagnostic procedure and has easy accessibility in the 
recent past.

Technical advances of ultrasound applications and 
post-processing developments have enabled the as-
sessment of new aspects in the structural and func-
tional analysis of many different tissue [8,9]. The term 
Acoustic radiation force impulse (ARFI) refers to a range 
of techniques that attempt to measure issue stiffness, 
which has long been recognized as a useful indicator of 

Abstract
This study was aimed that the evaluation of tissue elasticity 
for determination of the characterization of bladder mass-
es. The prospective study was performed between May and 
September 2014. This study included 39 patients who pre-
sented with microscopic or gross hematuria and had prima-
ry bladder mass and according to ultrasound or computed 
tomography results. ARFI elastography was performed by 
one experienced radiologist then, the shear wave velocity 
was measured. Two measurements were performed on 
each bladder mass and average values were evaluated. 
The mean age of patients was 63.9 ± 15.2 and there were 
32 male, 7 female patients. The mean diameters of benign 
and malignant lesions were 1.2 and 4.4 cm, respectively. 
The mean diameter of bladder mass lesions was 4.87 ± 2.23 
cm. Transurethral resection of the tumors and histopatho-
logic examination revealed 26 malignant lesions, whereas 
13 patients had benign lesions. The mean shear wave ve-
locity (SWV) value of the malign lesions (3.28 ± 0.74 m/
sn) was significantly different from benign lesions 1.7 ± 0.82 
(p < 0.01). Our prospective study shows that Acoustic ra-
diation force impulse (ARFI) imaging may be useful for dif-
ferentiating between benign bladder lesions and malignant 
bladder tumours. Because ARFI imaging is a non-invasive 
and low-cost imaging modality, we propose that adding it to 
conventional sonography may improve accuracy and aid in 
the differential diagnosis of bladder tumours.
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Introduction
The most common malignant tumours of the blad-

der are urothelial cell carcinoma. Urothelial cell carci-
noma is the 11th most common cancer in the World [1]. 
It is characterized by high recurrence rate, pathological 
progression and poor survival in advanced metastatic 
disease. Due to the long follow-up period and associat-
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transurethral resection of bladder tumor (TURbt). Two 
measurements were performed on each bladder mass 
and average values were evaluated.

Statistical analysis
Statistical analysis was performed using Statistical 

Package for Social Sciences (SPSS) 11.5 software (SPSS 
Inc., Chicago, IL, USA). All the data were presented as 
mean ± SD. The distribution of the data was evaluated 
by the Kolmogorov-Smirnov test. The comparisons of 
the groups were performed using independent sample 
t-tests. A p-value of less than 0.05 was considered sta-
tistically significant.

Results
The mean age of patients was 63.9 ± 15.2 and there 

were 32 male, 7 female patients. The mean diameters 
of benign and malignant lesions were 12 and 44 mm, re-
spectively. The mean diameter of bladder mass lesions 
were 4.87 ± 2.23 cm. Transurethral resection of the tu-
mors and histopathologic examination revealed 26 ma-
lignant lesions, whereas 13 patients had benign lesions. 
Of the malignant lesions, 16 were in transitional cell type 
and 10 were squamous cell bladder cancer. The benign 
lesions were chronic inflammation for 7 patients, gran-
ulomatous cystitis for 3 patients, nephrogenic adenoma 
for 3 patients. Patients data was summarized Table 1.

The mean SWV value of the malign lesions (3.28 ± 
0.74 m/sn) was significantly different from benign le-
sions 1.7 ± 0.82 (p < 0.01). There was not a significant 
difference between the SWV values of malignant lesions 
subgroups. There was a malign lesion ARFI image and 
SWV value in Figure 1 and a benign lesion ARFI image 
and SWV value in Figure 2.

Discussion
Bladder cancer is the 7th most common cancer in 

men and the 17th most common in women worldwide. 
It can often be found early because it causes haematu-
ria or other urinary symptoms. Many types of imaging 
have been used in recent years to achieve to differen-
tiate between malignant tumors and benign lesions or 
clinical staging for the optimum treatment of patients 

disease. The general principle is to image the dissuade 
formation induced by some sort of applied mechanical 
stress but ARFI use shear wave velocity. Stiff lesions de-
form less than their surroundings and are often readily 
apparent in the resulting elastograms [10]. Because ma-
lignant tissues are generally stiffer than benign tissues, 
this study was aimed that the evaluation of tissue elas-
ticity might be useful for the characterization of bladder 
masses.

Material and Methods
A prospective study was performed between May 

and September 2014. This study was approved by the 
Institutional Review Board of the University Medical 
Faculty. This study included 39 patients who presented 
with microscopic or gross hematuria and had primary 
bladder mass and according to ultrasound or comput-
ed tomography results. The patients who had a bladder 
mass less than 10 × 6 mm, operation before for blad-
der mass were exclude the study. ARFI elastography 
was performed with the same transducer by one expe-
rienced radiologist with 10 years of clinical experience 
in abdominal US imaging and 2 years of experience in 
elastography using an Acuson S2000TM scanner with a 
curvilinear transducer array operating at 4 MHz (4C1, 
Siemens Medical Solutions, Mountain View, CA, USA) 
ARFI quantification was performed after B-mode images 
of the bladder lesions were obtained in the convention-
al manner. In each patient, 4 valid SWV measurements 
were performed on the bladder mass, and the mean 
values were calculated with the results being expressed 
in meters/second (m/s). Then, the shear wave velocity 
(SWV), expressed in meters per second) was measured 
in a central window of 3 mm axial by 2 mm width with 
in the ROI that was graphically displayed at 1 cm axial by 
6 mm width. The patients underwent both B-mode and 
ARFI elastographic examinations in the supine position. 
The median ARFI value was used as a representative val-
ue of the three ARFI values of the bladder mass.

The size of each mass was measured with B-mode 
US. Masses were evaluated quantitatively by ARFI im-
aging. Imaging findings were obtained by monitoring 
the patients and by histopathological evaluations after 

Table 1: Patients data was summarized.

Age 63.9 ± 15.2
Gender
Male 32
Female 7
Diameter of bladder mass (cm) 4.87 ± 2.23
Histopathologic examination 39 Size mean (cm) SWV mean ± SD (m/s)
Malignant lesions subgroups 26
Transitional cell type 16 4.14 ± 1.15 3.31 ± 0.79
Squamous cell 10 3.74 ± 0.5 3.04 ± 0.82
Benign lesions subgroups 13
Chronic inflammation 7 5.74 ± 2.39 1.52 ± 0.21
Granulomatous cystitis 3 4.75 ± 1.67 1.91 ± 0.9
Nephrogenic adenoma 3 5.74 ± 3.15 1.83 ± 1.2
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cedure that requires minimal preparation [11]. Previous 
studies reported that approximately 80% of bladder 
cancer were accurately diagnosed by ultrasonography 
[5].

Recently, stiffness imaging techniques that measure 
the shear wave velocity in liver tissues and US-based 
applied in clinical studies to investigate intra-abdomi-
nal tissues [14]. In recent years, this technique has been 
successfully applied to lesions of the breast, prostate, 
pancreas, lymph nodes, thyroid gland, testes, renal tu-
mours and liver [8,9]. However, to our knowledge, few 
studies in which ARFI imaging has been used to evaluate 
have been previously reported in the medical literature. 
Our study shows that the measurement of SWV elas-
ticity offers a useful method for the differentiation be-
tween benign bladder lesions and malignant bladder le-

with urothelial carcinoma as intravenous urography 
(IVU), CT, MR and US. IVU can be give some information 
especially upper urinary tract and tumour muscle inva-
sion, but particularly in muscle-invasive tumours of the 
bladder, CT urography gives more information than IVU 
[11,12]. US permits characterization of renal masses, 
detection of hydronephrosis, and visualization of intra-
luminal masses in the bladder. It is as accurate as IVU 
for diagnosis of upper tract urothelial carcinomas [11]. 
Ultrasound is a useful tool for detection of mass in pa-
tients with haematuria. However, it cannot exclude the 
presence of upper tract urothelial carcinoma and can-
not replace CT urography. The diagnosis of carcinoma in 
situ cannot be made with imaging methods [13].

In comparison to other imaging methods, US is a 
painless, noninvasive, practical, and radiation-free pro-

         

Figure 1: Shear wave velocity (SWV) measurements of the  renal tumours were revealed by placing the region of interest 
(ROI) in the ventral margin of the tumour. a SWV measurement of a histopathologically confirmed clear cell carcinoma in the 
right kidney of a 45-year-old male patient. b SWV measurement of a histopathologically confirmed chromophobe cell renal 
carcinoma in the left  kidney of a 32-year-old female patient.

         

Figure 2: Benign lesion ARFI image and SWV value.
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sions. In this study was achieved significant higher SWV 
values for malignant tumours than benign lesions. It is 
very use full for discriminate benign malign lesions for 
bladder with noninvasive technique.

In conclusion, although not yet established for rou-
tine clinical use, US elastography is a promising adjunc-
tive modality for evaluating bladder lesions. Our pro-
spective study shows that ARFI imaging may be useful 
for differentiating between benign bladder lesions and 
malignant bladder tumours. Because ARFI imaging is a 
non-invasive and low-cost imaging modality, we pro-
pose that adding it to conventional sonography may im-
prove accuracy and aid in the differential diagnosis of 
bladder tumours.
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