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Medical imaging of prostate cancer

Hak Jong Lee, MD

Department of Radiology, Seoul National University Bundang Hospital, Seoul National University College of Medicine, Seongnam, Korea

The dlinical significance of prostate cancer is increasing markedly with an increased population of aged persons and
Westernized behavior patterns. Accordingly, the role of prostate imaging is also becoming important in the early
diagnosis of prostate cancer. Transrectal prostate ultrasound (TRUS) is used for the estimation of prostate volume as well
as the detection of prostate cancer, seen as focal hypoechoic lesions. Almost all prostate tissue biopsies are performed
under the guidance of TRUS. One of the important issues in prostate imaging is the visualization of suspected prostate
cancer lesions. In order to obtain detailed information regarding a suspected prostate lesion, contrast-enhanced imaging
is utilized, using microbubbles and elastography. In addition, magnetic resonance imaging-ultra sonography (MRI-US)
fusion imaging, in which the ultrasound machine archives magnetic resonance (MR) images and facilitates MRI-US
fusion imaging-guided biopsy, has been revealed to be superior to conventional ultrasound-guided biopsy. Prostate
MR is usually performed in patients with confirmed prostate cancer, after prostate biopsy for the evaluation of tumor
staging or follow-up changes after chemotherapy, hormone therapy, or radiation therapy. In particular, the evaluation
of seminal vesicles is crucial for accurate identification of tumor staging. Advanced functional MR techniques, including
diffusion-weighted imaging, dynamic contrast-enhanced imaging, and MR spectroscopy, also have potential in the
localization of prostate cancer. In summary, the role of prostate imaging in the diagnosis and localization of prostate
cancer is increasing. Advanced technologies in ultrasound and MR imaging may have important roles in localization of

prostate cancer and image-guided biopsy.

Key Words: Prostate; Ultrasonography; Magnetic resonance imaging; Biopsy; Image fusion

Received: October 4, 2014 Accepted: October 18, 2014

Corresponding author: Hak Jong Lee
E-mail: hakjlee@snu.ac.kr

© Korean Medical Association

This is an Open Access article distributed under the terms of the Creative
Commons Attribution Non-Commercial License (http://creativecommons.
org/licenses/by-nc/3.0) which permits unrestricted non-commercial use,
distribution, and reproduction in any medium, provided the original work
is properly cited.

Kaglo] S %% 4 NAT 5 gl Aol Y
K| R3] 9 AYAGIA B 4 Gl Aolze] FaH
Q1 EIe] ofit -2 Wk 4= Qick, R AYA 28w
A G SO EAZIALE AT 4= Sk, A 718
Yo ARAIe] SHIE BelA 7] A%, 449 A,
TF ol Sol A 4 glon] AL AL G4 5
o Fope] 917 Aol WO mo- T gk, AFHHSH

olu} ThE A7 w20] Ho] o8 WK Ho W =
go] T}, 1 BHol A Aore] Aol AHgE T



J Korean Med Assoc 2015 January; 58(1): 7-14

Figure 1. Transrectal ultrasound of benign prostate hyperplasia. Transrectal
ultrasound of 69-year-old man shows relatively well defined low echoic area
suggesting benign prostate hyperplasia (arrows).
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Figure 2. Transrectal ultrasound (TRUS) of prostate cancer involving left pe-
ripheral zone of prostate. TRUS of 71-year-old man shows well defined low
echoic area involving left peripheral zone of prostate. Pathologic report after TRUS
guided biopsy revealed that prostate cancer with Gleason score of 7 (4+3).

Diagram of algorithm for evaluation of suspicious lesion on TRUS

¢ Nodular or clusters shape
o Irregular outline
¢ Increased vascularity
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Figure 3. Schematic drawing of focal lesion seen on transrectal ultrasound (TRUS). The figure shows algorithm Io'l (= = i)
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shape, irregular outline, increased vascularity, and peripheral location for the suspicion of prostate cancer.
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Figure 6. Magnetic resonance imaging finding of seminal vesicle invasion in
prostate cancer. T2 weighted axial scan reveals definite low signal intensity mass
involving whole seminal vesicle (arrows).

Figure 7. Diffusion weighted image of prostate cancer. (A) T2 weighed axial scan shows suspicious ill- defined low
signal intensity area in anterior transitional zone (arrows). (B) Apparent diffusion coefficient map of same patient reveals
that definite low signal in same area. Pathologic report after prostatectomy reveals prostate cancer was in same area.
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Figure 8. Elastography of prostate cancer. Elastography of 75-year-old man
shows the difference of elasticity between area 1 and area 2. Targeted biopsy on
area 2 revealed prostate cancer with Gleason score of 7 (4+3). E1_b, elasticity
on 1 area; E2_b, elasticity on 2 area; E2/E1, elasticity ratio.
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Figure 9. Magnetic resonance imaging-ultrasonography fusion image of prostate cancer. (A) apparent diffusion coefficient map of 68-year-old man with history of negative
transrectal ultrasound guided biopsy results showed definite signal drop on anterior area of prostate, which suggest prostate cancer on this area. (B) Magnetic resonance imag-
ing-ultrasonography fusion image guided biopsy was performed on this area and the pathologic report revealed that prostate cancer with Gleason score of 8 (4+4).
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