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ABSTRACT
Introduction. Multiple imaging methods have been used to stage prostate carcinoma. Some of them are easily accessible, oth-
ers very accurate. The advancements over many years have been taken under consideration and now every imaging method 
has a specific role in the diagnosis of this malignancy.
Aim. There are over 1,100,000 cases of prostate carcinoma diagnosed every year around the world. Imaging examinations have 
to be introduced to accurately stage, and therefore properly treat this disease. This review concentrates on advantages and dis-
advantages of different imaging methods.
Material and methods. The literature search was performed.
Results. Imaging methods serve specific goals. TRUS is recommended for acquiring biopsy specimen due to high accessibility 
and low cost of the examination. 
Conclusion. The best tool for staging prostate carcinoma and finding suspicious lesions when attempting second biopsy is 
mpMRI or bpMRI.
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Imaging
Prostate carcinoma is the second most frequent malig-
nant tumor diagnosed in the male population world-
wide.1-3 North America and Europe are the regions with 
the highest number of newly diagnosed cases.4 Studies 
prove that this neoplasm will affect 1 in every 6 men 
during their lifetime.5,6 Pathologists in the United States 

diagnose prostate carcinoma in over 80% of patients 
in their 70’s upon post mortem tissue examiantion.7,8 
Therefore, diagnosing a clinically relevant disease that 
requires treatment is a priority.9 Physical examination 
and Prostate Specific Antigen (PSA) serum levels are 
usually the first tests when diagnosing prostate carci-
noma.10 PSA serum levels can be increased not only by 
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cancer, but also by other diseases or factors, for exam-
ple an inflammation of the prostatic gland.11 Other tools 
have to be introduced to properly identify and stage 
prostate carcinoma.10,12

The first imaging method used to evaluate the 
prostatic gland lesions was the transrectal ultrasound 
(TRUS). It provided good-quality images of the organ 
because a high-frequency probe was placed in the rec-
tum close to the prostate.13-15 Initially TRUS of prostate 
was performed to evaluate for prostatic disease includ-
ing prostate cancer, benign prostatic hyperplasia (BPH), 
prostatitis, prostatic abscess, and prostatic calculi.16-19 
Currently, it is mainly used for TRUS guided core bi-
opsies. 10,20,21 Most cases of prostate carcinoma are hy-
poechoic or hyperechoic on ultrasound imaging but 
even up to 40% are isoechoic. This fact significantly lim-
its the role of TRUS in detection of this malignancy.23,24 
Furthermore hypoechoic areas within the peripheral 
zone can also be seen in benign processes.25 A signifi-
cant part of TRUS called volume assessment of the pros-
tate is useful in planning treatment with brachytherapy 
or cryotherapy.16 Most recent advances in ultrasound im-
aging include micro-ultrasound systems that introduce 
29 MHz probe to assess the risk of prostatic carcinoma 
and enable real-time targeted biopsies. New methods 
allow for decreasing clinically-insignificant cancer di-
agnoses and detecting high risk disease early.26-28 Com-
puted tomography scans are used to identify metastases 
but not for staging the disease.9,10 MRI is the most ac-
curate and reliable non-invasive method when diag-
nosing prostate carcinoma.29 It has been suggested that 
magnetic resonance spectroscopic imaging (MRS) is 
even capable of determining the grade of prostate carci-
noma.30 The currently used 3-Tesla MRI offers high res-
olution view that is capable of identifying small foci of 
cancer that are not visible on TRUS.31-34 The combination 
of basic T1-weighted and T2-weighted images and more 
advanced dynamic contrast-enhanced (DCE) or diffu-
sion-weighted (DWI) imaging is called multiparamet-
ric MRI (mpMRI). This method has the highest negative 
predictive value of all imaging techniques.12,33 The mp-
MRI is currently being used mostly to diagnose patients 
with high risk of prostate carcinoma and a negative result 
in first biopsy. It helps to identify the most suspicious ar-
eas in order to guide the second biopsy. This helps in ob-
taining the most representative tissue sample.35,36 In spite 
of all of the advantages of mpMRI, it is not the primary 
imaging method for biopsy guidance.10 This is the case 
for several reasons. The mpMRI’s availability is limit-
ed, it’s expensive and has low inter-reader reproducibili-
ty.37,38 Some authors suggest that these problems could be 
at least partially solved by biparametric MRI (bpMRI). 
Reducing cost, time, and contrast exposure is achieved 
by eliminating the DCE phase of the imaging without 
forfeiting valuable diagnostic information. Both bpMRI 

and mpMRI offer similar cancer detection rates for clin-
ically significant  prostate carcinoma.39,40

When evaluating the stage of prostate carcinoma 
hybrid imaging devices in the form of single-photon 
emission CT/CT gamma cameras (SPECT) or posi-
tron emission tomography/CT cameras (PET) are very 
useful. These methods are designed to diagnose me-
tastases.41 With SPECT imaging bone metastases can 
be detected with very high sensitivity and specifici-
ty (over 79% and 82% respectively).42 PET imaging us-
ing 11C-choline or 18F-choline as contrast agents can be 
used to diagnose lymph node and bone metastases. For 
the latter, sensitivity is at 100% and specificity is around 
86%.18 Due to relatively low glucose absorption by pros-
tate carcinoma, the use of FDG-PET imaging method is 
very limited. 22 

Conclusion
The advancements in imaging methods have allowed for 
accurate staging of prostate carcinoma when evaluating 
the clinically significant disease. This leads to more ef-
fective treatment and surveillance of patients with this 
malignancy. The mortality of patients with prostate car-
cinoma, second most frequent malignant tumor in men, 
is only at around 10%  and diagnostic imaging is a big 
part of that success.43
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