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Prostate and Prostatic Carcinoma : Comparison of
Gadolinium-enhanced MR Images
and Histopathologic Findings

Takeshi Yoshizako, Kazuro Sugimura, Yasushi Kaji,
Masahiro Moriyama and Akihiko Wada

The purpose of this study was to determine the patterns of
enhancement in normal prostate, and to compare them with
the enhancement patterns and histopathologic findings in
patients with prostatic carcinoma. Seventeen patients who
had no urogenital disease and 27 who underwent radical
prostatectomy or prostatic biopsy were included in this
study. All patients were evaluated with T1-, T2-weighted
and gadolinium-enhanced TI1-weighted images. With
gadolinium enhancement the inner gland showed more
enhancement than the peripheral zone in the normal prostate.
The carcinoma tissue was enhanced more than the peripheral
zone in 13 patients, about the same as the peripheral zone in
11 patients, and less than the peripheral zone in three

demonstrated no enhancement had poorly differentiated
adenocarcinoma of the solid type. In conclusion,
gadolinium-enhanced T1-weighted imaging is not reliable
for routine use in MR imaging of the prostate, but may be
useful to evaluate histologic types in patients with prostatic
carcinoma.
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MRI DI LY, FERABARE T o 721 LI D Zonal
Anatomy?®, 3 RICAYICHHBEICHiE S WA X Hilk o/
2, ZOOEIN R, BIVIREAREZ 3O LT LR
P DOBWTIC, MRIZSRATHRENIKE {hoTWnaE3: 9,
MRIFEEFH] & L THE—ERIZHV S TV AGd-DTPAIL,
PR IR A 1 L & L TE K DHEBTEDFRAEIzN S
NTWa, WREERIC BV TOERTOA M, Bk
SE I B A ERAMOHEEH B 6, LrLEadrD, |l
HR, WEAIICO T2 BMAEE IO A H RO
I m v, BRI AEE S A% (Y, RETR L
DT ARET DITbNL T WiV, 4EO%EIE, Gd- DTPA
2 X BRI ISR, B L ORI O &Rk
¥, FEERR LB L ORETA AL EEMLET
5,

MHERbBLVHE

ERREE LT19924E7 A £ D 19934F10H £ TOMIZ, &
BEEOMRIRE %17 - 7-IREFF I O B EE £ 1FERC
$RX DB LAz, £ LRI, TR
%, T25RFAENTIEI(S, Gd- DTPATEET | 5 i (g OREWT %
TELNTWAIH A BAL. S EICT2HAE R ICB
T, inner glandP 2B & A % B VEBRIB KAE D5 H A% 5 fE
B, SVEHYEEATER & 2272 5EBI, F 7-peripheral zone | ZfHHE
FEDIRENTAT S, FHSEFEER LA, LizdioTZ
DISFEFI % B { 17H & EFMEDIRE Lz, BEOEMIT
1780 H84RE T, FHII60ETH 5,

FEEBEL LTI219924E 1 A X D 19934E 8 A ¥ TOMIC,
Gd-DTPATEE # M2 72MRIZ AT\, D OiRHSR I RILAR
fEL BT SNIRTERE R E L, 209 5 9HITIIR
TERHT BRI AT EAT S, 5% D 18flidrandom biopsyh®
fTbhiz. EFIEKE 3 AREE L RICMRIZ#HREL
7=,

MRIIZGEH #SIGNA (1.5T) # JHW 7. T198 A W%
{500/15~20/2 (TR/TE/excitations)| , T25&FHERI{E 12200/
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70~90/2 (TR/TE/excitations)}, # X U’Gd-DTPAEHT1 5iaR
il 1500/15~20/2 (TR/TE/excitations)} ##f& L7z, ¢
NY AT ABESE6mm, A4 AF vy v 7Fld2mme L
7o, TU#ERAE, T206#8(%, Gd-DTPAEETIShITREIH 2L
—MHERONS K9 ITHE L7z, Gd-DTPA &g,
Gadopentetate dimeglumine (LA FGd-DTPA )0.1mmol/kg#%5-
Ef% X D #d% % G L7z, 7 BGd-DTPAIERIIERI2 76+
2262 BT, BERGIIHIE AR L CTR(E L 72,

BB DFHli %

IEHHEIZB VT, inner gland & peripheral zoneGd-DTPA
B R RHE L7z, T28ERG 2 M0 LT, TIHRGICE
\»Tinner gland & peripheral zone # 53 L, Gd-DTPA 3
BER DT OHREHETRHE L 7. % (High) @ B8 & 1 ik &
BENTwaHE, P (Middle) | HF SN TSI FH
L) ZORENERVEGE, HLow) | TEALEESIATWY
Zwige, Lk

PEREIC BT AN, T25838(% Cperipheral zone P12 1E
HEPOPEEZE L, BZIREIEE DN 7 HI%AGd-
DTPA TR SN AL LT OHET 3 BBy IC o8 L 72,
# (High) © F&AF9 % IE% Dperipheral zone |2 < THi A%
CEHZENTW R4, W (Middle) : 54§ % IE% Ope-
ripheral zone & IS DIEEHME TR T & 4,
(Low) © FREAFAF T % IEH Dperipheral zone & V) #EH X h
T, BHEICRZA5E, Lk LRBREOEEED
fiitx, peripheral zone N &4V F~HER L 22 9RO A IZBRE
L7-.

(A)

EERFICBWTHES WREMERL, BAWIRSER
F, HARMEZLSE, AR ol aE It ko
WTHHELY., ZoMESEIC LH > T, Gd-DTPAIC
£ B BRI DORERE L AARE & OB ERET L7z,
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1. IERBCH T 3485 (Fig.1)

inner gland \ IEH 178 BT (5 S 17z, periph-
eral zonelL16FI CHEEICHEE SN, 1 BFlIIEEICER
N, EEEINLEWEREho7. hBEEICEE I
Bld, @52 S Nzperipheral zoneldinner gland & ) (MR %
EL. T4bbERBIZEMICBVT, inner glandidpe-
ripheral zone & V) F##/% (27 V), inner gland & peripheral zone
XBHER IR BT & 7.
2. FEHICH T 54854 (Table)

2TEFIEPI TT25 MR TREITERRTE 72, B35 NI
PR I 1m0 e A% 3 B, o LBRAEAT 1361, {45
LD 1IBITH o7z, BHLIRMED ) b 2 Bl EEIC %
a3 (Fig2), 1 BlIEPREICEE SN DL
APIDSHEELS, 9 BT HAREICER SNz, Thbh, dhp
LR L1662, 2HIGd-DTPAERRIZ THH b Eit
FEDER %%V, BEEER 7 peripheral zone & 1) & FEEEAYE:
WS o7z, IR LEIE 7 BE A, 1 Bl
REILERE ST, L2 ADMESLIRIECI3bo 7 v —
TERERD, 361125\ TGA-DTPAIR G-I & A H5%)F %
2§, FEBEERT dperipheral zone & ) EHERE 12 S 7
(Fig.3).

Fig.1 (A)Unenhanced T2-weighted (2,200/80)and (B) enhanced T1-weighted (500/20)images of the prostate gland using a pelvic-coil in a 53-

year-old man.

T2-weighted image clearly demonstrated zonal anatomy of the prostate as high signal intensity peripheral zone (arrow) and low signal intensity
inner gland. After Gad-DTPA administration, marked enhancement throughout the inner gland appeared. The peripheral zone (arrow) demonstrates

less intense contrast enhancement.

Because of zonal differences in the intensity of contrast enhancement, depiction of prostatic zonal anatomy on the enhanced image is identical to

T2-weighted image.
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WHOZSE T, KMUIRIEE S HICFEFEMERE & FIRMIC % =

SHELTWS, ThiZEDIWT, EOUIRHRE % FoE MR i

3l & FARIEHER 8 BT 728, BRI ) 145 RISLBRAE OGN 611E, BRARBEEROLEHEN & L T
WEEROTEME L %572 31X, WTh b IREZMNIC TR D W CHE T 29, FRASHTLBRBEREA I ZBRE L CTw
A ERRHE DFESEMIGRE R C, Ml DB EDEH LB TH BGEIIHI IR 210, BEE B TLA S TWAIGE
oz, INEIIHIIGA-DTPAREE THID b @ 134 5H%h RV E VI, LRI, HEHRIARERIRT S, o
RaZz 8, T XRTES IR ORI TH - ToOREOMERHPA A EREICEHES 2 Z &1, BEE
e EYAHLTHEE RS, ETHZWIE, RTORERE, Y

Y oNEiER B & ORI OIS . BT
Table Enhancement Pattern at the Sites of Cancer in Each Histopathological Type DEERE % FHET 5 Hik s LT, ERAES 2z Hl
&3 HERRAIT & BHEBWA S 5. FRRIIZRTIC

S IR C, HBRE R L LRI LSE

Enhencement | Wel Moderately Poorly differentiated __ e T b
Patterr Differentiated Differentiated Adenocardénorna BIDIESERIT40%FEEE I T X 21, T D= HE
Adenocarcinoma | Adenocarcinoma DEEEBEICIL, CT, BEWE, MRIEV - 7-H
Trabecular |  Solid (EE 2N ARy (W
BT ST IZ BV AMRIOA AEIICT % &
High 2 4 - .

&, FREWEE P W (trans-rectal ultrasonography
Middle 1 9 1 0 t TRUS) EARRETH L & ESNTWAE2, L Lk
BRI O IEZHRIIMRIA%S5 ~78%, TRUSZA59~89

Low 0 0 0 3

Fig.2 A 56-year-old man with well-differenciated adenocarcinoma of the
prostate. (A) T2-weighted (2,200/90), (B) enhanced T1-weighted (500/20)images
and (C) histologic section of the prostate carcinoma obtained by surgery.

A T2-weighted image demonstrates low signal intensity lesion (arrow) within the
right peripheral zone, corresponding to sites of cancer. The enhanced image
demonstrates marked enhancement in the region of cancer within the peripheral
zone (arrow) . Peripheral zone, which demonstrated high signal intensity on T2-
weighted image and mildly enhanced by Gd-DTPA (curved arrow), is not invaded.
Moderately differentiated adenocarcinoma with moderate interstitial tissue is seen
on the histopathologic section (HE stained, X20).

ER7HETH25H 3



548 FISERR B & ORI B O 15 8 MRI

%TELICHMBTREBETIIZV. INELESLHE T LTwWA?. HricakiZ & U, Gd-DTPAHLH-FEHH L‘E[E%L;t
ELT, BEBIAVERGEMRIY, BXUSEEH %AW JEB Dperipheral zone & Y ifi { I N5 & LTV 59,
TeBW SR A LN TWAETY, FER I A VI X AMREZ Bl OMETCI, GAd-DTPATS-FHICAT T IRMMI X F X
X, FEMZITRSHRONS ZOBREEOYHFIZBVWTKRE T eRECER SN, 276 TR EE & B2 1340
LIRS HFEEONTVD, L LBIRES T, SRicss (48%) 12T E Y, SHEEIX1101(41%), §9<EBEESR-H
FLBEETHID, —HAETOBWREOYF GOSN T E3BldH o7 TLbH116(41%) THRESAHE & 2o
WERWONBIRTH B9, THY, Mirowitzb D69% CTiEHEREIFAHBETH - 72
RIVZAREE RIS BT 2 & FH OF BT 28544 EF B L FROBIRE %> Twa,
WIS FISZIRIE BT A RET b Ak (, IEEOEREC L'C Z D&\ TERAIE S, REREILIE R peripheral zone |2
bEFENDL ETHEMEDNG, B LAVwET oHET WART, $FSFRBEENI-VEBETLHD, ERES
Y, FHwIFLSL TRV, S0E LR T, E JTIRET OB TERWI LIk b, F7:41% THijE
# Dperipheral zoneld & flinner gland |~ R THERBEDYE D WAL e o T 5 B 210, IR s AT
oz, TNREROHE L FEKOKERTH -7, Thid HBoNT, T2MAEICHZ THINT AMEIZ 2V b D& w
peripheral zone (Z T, MEB L UEHHA7E E 72 central 25,
zone B & Utransition zone?®, Gd-DTPATL D@ i sh DEIHREY S T ST LBEIEE S NERIZOW
felbbEZONG, TEET L. #5 8 N72Gd-DTPA IEHIME 5> & BVEHE~
Mirowitz & O TILAEMME D& FEE BT AR 2 BAT L FEIRBIET 5. 400K Tl3Gd-DTPAR S E
{, HHEECHLToARHE IR TS, FRi X EGd- HOBRESRE Lizhs, B50OM|ERT I TILs 9HRE
DTPAREFARIC & % FEEHI i EIZ69% T, T25@FE & b 1K ZELTHD, GI-DTPAITTFHRAEIEL TWAELEEZT

Fig.3 A 62-year-old man with poorly-differenciated adenocarcinoma (solid type)
of the prostate. (A) T2-weighted (2,200/80), (B) enhanced T1-weighted (500/20)
images and (C) histologic section of the prostate carcinoma obtained by radical
prostatectomy.

A T2-weighted image demonstrates mild low signal intensity lesion (arrow) within
the right peripheral zone. This lesion correlates with surgically proved prostate
carcinoma. The enhanced image demonstrates less enhancement in the regions
of cancer within the peripheral zone (arrow) . Poorly differentiated adenocarcinoma
which has scarce tubule and interstilial tissue is seen on the hisiopathologic section
(HE stained, X10).
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