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Diagnostic Imaging
in Male Pelvic Disorders

Yasushi Kaji and Kazuro Sugimura

This article reviews the imaging findings of male pelvic
disorders, especially those of prostate disease. Magnetic
resonance imaging (MRI) provides excellent anatomical
detail, and is useful to stage prostate cancer and to under-
stand the process of anomaly. However, failure to detect
capsular invasion remains a significant weakness in pros-
tate cancer. It is important to understand the limits and con-
tributions of MRI to the staging of prostate cancer, and to
perform the appropriate examination.
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B BRBRALA I, RRERI L, BT, RO 3
DOFFIHF SN, T25HERE T Z ORBREEABRIC R &
Na, HHDSIME 520880 mE T %, REFREIC
AT ABITHIIEET 2R, T, EADOFBENDIR
FosEE s Il S h, ORISR EE T HEEAH
DB E 2D, TRODFHOMIZ, BEETIIBITREXEIL
& N7 periurethral glandular tissue &, BIAZBROREHENZTFAE
9 % JEAREDanterior fibromuscular stroma?id 5.

RZAREFIC DWW T, T2F(% TR 5 OO E
WERDDZENH D, AVIROEOBFIIEZ100 4 m&
W70, REIOERGEL SR E o T, HEER T
Ehi-bEZEZ NS, ZOMINCIE, BIZIREBREIR#EDTI
WA TGS, T2RHFE CRETEZETIERMEL LT
FIET 5.

AAZBROEIMEN (S BFd X OV 7 BEH ) C, B, LM%
(2 F M7z FEI8U% rectoprostatic angle & MUY, EE MBI TH
BHOENTWA, FFEMEIRIEZ OIEONERE @5 720, TI
SR (R TIEPERA I S M- RE ST OMEEY DEEE LT
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[METE %, FEMHIHIEZORHE L7220 % T, #ERsim
WAEE T E LT S, B E e TE 5,

b ivbiidphased-array coil ¥ IV 7§ 2 AR & L Tw
%. Endorectal surface coil |3JHEEA N O A3 2 35
%2, MR spectroscopy (MRS) Difll%E % 4T 9 BED AT W
A,

KE TR RS ORER 124} L Tldendorectal surface coil
BHWLENTBY, §iZHRIEOE Tk~ 5% WK b
endorectal surface coil CiFb NIz T — 7 ThHbH Z L ZFlik L
THBLLENH L.

AT LBRARL GF AR R

Wiﬁﬁxuﬁﬁﬂaﬁwuﬁm%%ﬂié tm fic
37w, AEAICRORE AT, BT R WL X > TR
BT ENBEENL V. TLAEDRIETH HH, BEOEE
G5 EEME RO LIREREL 8L ) ITEET 5.
1) IEPERICTEAE T B BAR © A T ARERER T AL 5 1 s
WAFET AEERL L LTI, RIS I 2 — 5 —5%
Wz &£ 2 65 (Fig. 1). BIVBUNEZERLIZ, BN
BN LIRER, BIIRICRZ 50T, Rl L DOZ5EDT
%5&énfw%.mm#%%AﬁTéﬁ&ﬁ#< /N
u%ﬁén%*&ﬁ%w 32—, BT A
TNDIz— LERDRELE Y/ bIN ﬁ‘:"HLfU\L ol b DT, HEkk
%ﬁ@ﬁu%féMwaéw,ELamxﬁ@&aﬂa
V., EFEEREIRTH A5, WHIIREGEAZE, RERERG, IR

Fig. 1 Miillerian duct cyst(50-year-old man). Fat-saturated T2-
weighted sagittal image reveals midline cystic mass of the prostate
(arrow). The mass extends beyond the prostate outline and
resembles attaching vermontanum.
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SEZ: EONEIREH T A Z &S, MRIOATIIAN /NS
DI H LB EHERIENT LI LIETE f;‘lr‘vfﬁ, HIAZ
W ED S RN IEh EEIC® A 3L TIE, ARNEEE Y
DI CTE, Mootk (2, SR L) & OEREI LW
BRZid, I2—7-BHEEIEEb LY. 12— 7 —EERo
WA, AT ROERE Y B2 TS 5 2 D% nE
Sha, Lal, B LERASRE R LolmEicL s
&, prostate-specific antigen (PSA )il %prostatic acid phosphates
(PAP)EATEVEBI D B 2 720, IEHEBICIFIE T 2L L
R ED, BRI ATHI IRk O HAEEEN L E R o v
RETEDL 5 5%,
2)fFIEPER, SMAICH TR - FEE, SPHE, WESOER
PEROND. FHIEREIL, SPREI RIS LRsR
LLbDTHAH. WDEKRFEE LT, BIRREFHHEE
VZEATEERA 2§ B BRI MR & 2 B 2 £ A 5 (Fig. 2).
SRR RE L AN 7 EO T SIREF & LT3
L, REEL OV THO TN 783 PEERE ) AT R,
Bt =M L IRED— D, L) EF ISt T
oL, BELRE, BE, BE SREREEESh
b, JGA 4~8 MICIRAEFMIEF LD by AN 7ED L)
THREST DL, TOREFID LI IZRE R L 25m%E R 72
FIHDHIENDDL. [AREIEEHELE L REFOBRAAR
Fardra (HE T E vz, EEEE IR O MR (B
B WIMEIE) & 606 5. @FERREFRITERO % Stbhd
HETRICH S 7-E 21E, BORELHRTA.

RIS BRAEAAE

HI 7R FAE (benign prostatic hyperplasia; BPH) 1Z, 507
PDLEOBMETIIRREDEZ £hh, KEDAIILL ML HiE
THhHabs. FTELTRBITEHIGE LSO, Wi EHES
i, JE# L9 4. Periurethral glandular tissuelZ4: U7z % @
(2, K& SOFNSERDTE & ShB. T2, AR RE
D SWEREILIBIRIZAE LB L b H B, HERAIIINRE
DD EFRTH HIERCEL, W E RO 2 7R3 U E 3
(28, B X UWHEDRARIZHT 515 (Fig. 3).

1) IR R

BRI I TR TRATHA S IZIER L, BE5 0k
HTATIRPUIBAE, REEIO I3 SRR DS
Hithshs, £7:, FRRICHR L REY, SBEFEET

BHERE LTALNS, lFRdsh EPES h, SEEALY

5. BATHE DR OBERIZIE, EVIBEHOHIE I S h
5 Z DB (Fig. 3). T X D EMMOLFETD, T20
PG TEBETEEL ) 5. HEHEC X 2 EEDOAEIREY
BEALLEZONBD, WEDENIIEEL 25 LHDH
A.

2)EE B

TRAER 3R R oY 7 E VBB DOH A ERTH B 720

TOHAE TIHED S HEEET 2 BT 5. FONEBICITLA H:
DEEEID L A% ) & HIRIET 5. GdiEi% T, HlE
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(A)

Fig. 2 Ectopic ureteral bud continuous right ejaculatory duct associated with ipsilateral renal agenesis (45-year-old man). The content
of the ectopic ureteral bud (arrow)shows a high signal intensity on T1-weighted coronal image (A). T2-weighted axial image (B)shows
dorsal displacement of the right seminal vesicle (arrowhead)due to the ectopic ureteral bud (arrow). (Reprinted, with permission, from
reference 17).

. L it (A)

Fig. 3 Benign prostatic hyperplasia(mixed type, 54-year-old man).
T2-weighted axial image with fat-saturation (A)shows surgical capsule
(arrow)and well-defined adenoma in transition zone (arrowhead).
Photomicrograph (B)shows thickened fibrous tissue (arrow)between
transition zone (TZ)and peripheral zone (PZ), consistent with surgical
capsule. In the transition zone, photomicrograph (C)shows encapsu-
lated adenoma.
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rm&f;<ﬁ%éﬂé BATHOEKRIFILEL %
. FEREED LN D EERROIKE S FIEORET A2 L b

%h BATHUC A U7z & &5 L.

3)REeH

WRE RS & R DMAEDIRE L 72b DT, MEOEE

&Y, T2ORFRETOREFRESNG., % DIEFIHZD

BlH7-5. GAEFETURME T, B4 LMo ME,

M, MEORLREDEIZIY T T RMEHELE

THERE—BL LT, kI %\,

AT 3L AR

HhsANO ORI, EEEOZE bR 8 F L BRI
D, BRZEHEIAARIC BN TH S 2 2 hEm 2 /R L Tw
b, FRIVBEIIEARORVESEEZEZONTEY, &
W ORIIRICIE T 7~ MEATESERE (30~40%) IR Hh
Y. IO/, WHEERENTD, BHEREELTRETSIC
1%, MORENE R, Gleason score, [MIFPSAfE) & B
DRF- (35, JEIR, performance status, 4Eiff) 72 & DfEH %
RAEIHET 2L E N H 5.

RIAZHRAELC 51T B MRI O E 21BN I RTRF A O TR

(R Th A, Lo L, RIVIRERERFIVE »G#E

T EIMEFRLEE LR T, RO
HREEE 2B, THITHL, EBEEEEICAG SNBSS
"] fgZzproton MRSDIBH b G ST Y, 4SS
BEETH B,

1) BIALAREERHRRS T IC B 1 B 15 E

@ B ARBRRFE (T2LAT) & B AR (T3a)

RIS IRE DGR D T 61 % b B0 b BELEHRIL, REHE
LHETROENTH S, L L, BEMEE L TR iERiT
HMEAT S NIAZR D27 ~60% |\ BN D D o 72 & D
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bdHh, BHNOREESH) hdibh 59,

AZIRIRIL, T2 CRES 2T 5080 E L7z
A5 5 DRES & L CTHith 8115 (Fig. 4, Fig.5). Endorectal
surface coil-MRIVZ & % #ISA N O pT R %2 5l L 72312 X
UL, rectoprostatic angleDiHE, MHEMEROIEGFMLAYE
REOHVITR(95%) & LTHIToN 5%, BEIE,-72
(50%LLTF). iz, BEOEVITRE LTIk, BB E#%iED
v AlEA 12mmbl L, BE L 72#E, Loz RS 5
PHREREICZ LW, MIcd, BIEOWZ, miiBEost
HOWgkE% EOFRISIEES RIS & vy, B LR
FEDSSEICEN A RIE 2 v, BAMERAY 2 FE R % MRITHl
B2 Z LIIHEETHY, 1mmPATOEMEZ & 6 2 5REIT
14%, 1~3mmTIE71%, 3mmBl EHNIE100% & Sbh
5, EEEREE LT, BrhegiishzE ek Ep &
PR 2 BT NR B 2 0 5 & L TEIHL IS TFHRI RS
0, BRI T H LA RSSO B EA D 2
tEZLNDY,

@ H5¥ER M (T3b)

ARSI A58k L LT, DS LEH
FAHHLD S DORE, 2)FRInE R 2 FH T 25406 D2
i, 3)MATHIERD 3 OhEZ 5N TS,

HEIIIEE CRT2HG THET* 23575, BEz4EL
5 EIREEDAEIIEE L, WEEAIRESIERICE &b 5.
7z, FEIKWTE CIREEE L AIZIROEIZ 3 2 BEIHE A3
5. GAEFTUHEFAG TIX, HBENICRE LEE & &
#3N5 (Fig. 6). MRIZ X 2 HEE B OFFMIX, JFREENS
i\ (85~100%) b DDREEEIF RV E EDbNT WA (21~63
%)),

Q) PSRRI (T4 BERE, Eh)

T25FA% TR 5 & B3 HBEMEAE SR IRAE 1 X D TR
LTWwa & Z2iE, B SmTReTH 5. B LRI

F|g 4 Prostate cancer with r|ght neurovascular bundle |nva5|on(75 year old man). T2-weighted axial image with fat- saturahon(A)
shows low signal intensity lesions in the bilateral peripheral zone. T1-weighted axial image (B)reveals obliteration of right rectoprostatic
angle (arrow). Left neurovascular bundle is seen as low signal intensity dots in the left rectoprostatic angle (arrowhead). (Reprinted,

with permission, from reference 17).
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OB, 7/ v E) LD 5 OERREIZSH T
HIZT 52 &idhwnas, HEHRIIERFICL VIR L Twh
g, EEREEZHTE 5.

@) ¥ R - B

MRITIICT & @Rk, FEIOmmELED) ¥ fix HE R
JEREBHT 5. TOREEITHEIHHETIE, CT, MRI
DIRFEIE36 %FEEE LA\, MRIDEFHEZ b & I1ZLT
b 1) R, RSO YEilERDEENT AL
RTELR, ) YNEEERPAET A561E, ThOATT
BRERT-& 7 5728, RIBERATIENT S kv, B
POEFEIPTTOY L SHlERDOA L, 225G HRED
{, SR TR T RE R CT TS 5. d LMRITIT ) 5
i, ) ERRR OB A% T A0, £

AT K ()
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PO DFEEROGEESUEL 5, HEHRZTTITERAND
1) DT BIETE L WOT, RIS L IR 72139 A8
X,

RS AR O MATHIER LG B E R FHE R EICE LR T,
AR BB OFFIREGE TH 720, ROV
R LD - OT RS TREST 223 5. Az EL
7ERALIE, TISRERECIRES L2 0, EMOIEIHOEES
LAy bTAMPEOE, b2\ (Fig.5). GAEFIZ X
DRGSR L, BB LBHITE .

2) AR - BEIC & BRIIIROZL

HIAT IR 35 RIS EA TV A EIEDH <, 2k
WEHEELRENTH L7280, RIS T oS
BN\, ZD7z8, HERRPEHRIC L AMRIEDZELE H>

Fig. 5 Prostate cancer with gross extracapsular extension and bone metastasis (70-year-old man). Fat-saturated T2-(A)and T1-(B)
weighted axial images demonstrate extensive low signal intensity tumor in the right peripheral zone, with obvious extension of tumor
beyond the prostatic capsule into the periprostatic fat(arrow). Left pubic bone shows low signal intensity on T1-weighted image and
high intensity) on T2-weighted image with fat-saturation, indicating bone metastasis (arrowhead). (Reprinted, with permission, from
reference 17).

__ow " . DR s () —_— ko ®
Fig. 6 Prostate cancer with seminal vesicle invasion (73-year-old man). Medial part of the bilateral seminal vesicles shows low sig-
nal intensity on T2-weighted image (A)and is enhanced after administration of Gd-DTPA (B), indicating seminal vesicle invasion (arrow)
. (Reprinted, with permission, from reference 17).
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OHEMIZ X 258 | BIVIRPNCIE, PURREERZ AT A2
IUEENFEEICHEIET A, ZDizd, Moliss B4
BtAOMIE I RPBAE L, TURREG TRES, T2iMME
TIRHEEFTEET B2 L%\ (Fig. 7). LI EE OB
BLUTHAER % 2 5 ECTHHT & 2 570, R0 63
FE LA EHEZ BVWTOMRIEZAT A, R REIdSE S h
L EDWENDH LW, EERHEETIE, HILdDg S
Wi TSR 120, BUMOBEZRET LI EH5\,

@ BNV E VBB X UBEHARIC X 2 R0ZAL & B
HEOZAL © RV R, BUHRGER S ok, #ET
H o IOV T b RO, Mo X%
HL57:0, T2HHg COBRBOEFETTA. S0k

(A)

Choline +Creatine
Citrate

/

AN
<

(@)

(@]

§ T

=
<
a
&

(c)

O, BEFOREE LARME 5L L7208 M5 5 5hE 03
WAL R Y, BB, —BEE AL L TN T
DHBEHETELWI LW B,

(3 #EBR A A AT L BR A ER AR (transurethal resection of the
prostate; TURP) 2 DZAL © FRARAY I HIZIRAEKAE & 3BT &
N, TURPIZ TR b NIZHEEPNBES R oD - 125618,
WITUZE SN A, TURPIC & 5 KABESEIF OL381E, T2
G TIRES T 2T 5720, BRI EOENHIRIHELE 2
B, KIBERDEREIZAD % WEE 5 RO 75 E1213,
TR IR Z AT S 12,

@OFZAREHRAMTADOZAL | LRBRATRIE, IR, 5
DRIA &L VBERDTHET 5. WAEOBME LTS 5 &
TR, TG E QIRES &% 5.

¥ (D)

Fig. 7 Prostate cancer in the presence of postbiopsy hemorrhage (50-year-old man). Postbiopsy hemorrhage (arrow) is dem-
onstrated as high signal intensity in the bilateral peripheral zone on T1-weighted image(A). On T2-weighted image, low signal
intensity exists bilaterally (arrow), and it is not possible to distinguish between hemorrhage and tumor (B). Proton MR spectros-
copy using an endorectal surface coil shows elevated choline peaks and decreased citrate peaks in five voxels of the left periph-
eral zone, indicating cancer(C, D). Biopsy-proved adenocarcinoma is seen in the left peripheral zone, whereas no malignant

tissues are in the right peripheral zone.
C: cancer voxel, H: healthy voxel
(Reprinted, with permission, from reference 13).

AR &S 5561% 55 6%




3)Proton MR spectroscopy T8 5 h 2184

B OMRIS L, TBHE L {22 s T b

-, NEESIMIED ER i IR H 5, LMo
{I'-cl'u'j"lilll\'lfll * r‘:I- ':T-':{-'LEH}I‘HTHII MR spectroscopy MRS, 'lIH"-
AEER TP ERT VAL, iRz svT L
LHEE Nt TH S,

|::'r:1':|‘|'|':I 'I’.EIIIH"H;'_J.‘:I:ut|'a-|'ji..l L.I'.I:_':: |H|jfj"_|‘:l;:. ﬂl B F;' - :.i'}!'-li
Ty TR IRE R B L BB s
A iR T SRR A B 70h,
REOIFRNIZIZ L A K200, proton MRSTHE,  TE M VR
MOWE, 26ppmOfiliz o Bo Y- FAEBERE,

“Ji, TLARHET .IIIlJ;.E&aIIGE{?Iﬂc b Rkl R A )
(3.25ppm) @ E — & 4558 r O Y— 2 it
(Fig.7, 8). EBfrhuLh "'r]sz EC BT, HIEE
B CIAMRS I & 5 BIRLTIRO A £ 11 LTS,

5. Larl, T

MRSEFH] L, J”"l'f??' EEME o ahibid sk
. Rt TT RS, i, SR MRI.’rsﬁc.’?f_
L;:lyf.“’r, 1B 0 72 o Fr-,ﬂ .VI#* W HMRIOFFREZE

FLTwSA, MRSOihZE ) (ARH Ml s €52 &
AT E S (Fig. VY. #iATEET Dgold standard (T BT H S
A% L L b B f-"-'i’fl[ﬁ““"i’ﬁlll'f ETWaHLIITII%
b, RSZRRE S = VT, i RTER I RE Tt L
ST, MR ERO !:Eel& LSS IE50% £82%,

endorectal surface coil-MRI 'L'."f £67% £69%, prnl-.m MRST
[376% E5T% T2, ERTERETH-T L, MiFPSA
ity S RED Ly u‘«h i "I:MRI MRS % ﬂJJH L 7= et

THEI13%ESH25H
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FITI R, ety e ETHRS,

SR IZ v T b OSBRI M L T, pro-
ton MRS & v T4, s - o8 L f'f"i”]**'|]'[=$l;£*-|l’|'-j'5"-iﬁ?
s Z il THEL. L L, proton MRS THERLE 42
T ”-&“Hni-‘J"I'll--{‘-‘t"-‘“-"i’}”?— L, EOHER ;'\E‘-L"
W2, PR A B DY, RLE S,
HrHRiGHe, HoWITURPS: iz, iMF T~
W2 T L IRdsoZaE, Mo EL e Lok
¥, T2HEME TR ORI T T4, S-S BT
WAODMEEAEEOEH T R T E00ERNTE v, 2O
LA, MRSEHv T2 o |8 v L =
HaZeT, 13 'r}"f-""ll'liifr-'fiifL?‘rw.i&‘iF'rﬂfuT‘"ﬁi‘ T2
$7:, WOPTLMRSTHRONE (I s+ 2P LTF2 )y
T oA I S LB AR ST,
AR TS0 Liviom,

FiET T

EbHIC

I"‘ B lile o i {5 18T FRIZHT B OMRI, MRS

ARG IBE L A BT A E 2 Ry
'-i%--:'c b, SEREATHAL AR CRE & E A MRS & b
fifi LTved 2 'w’J <, ERMEOLTHMIZBIFTIZE
ITT&%v, ZhizH L, MRSIZITCHHEM SIS LA-3F I"r-‘l.nl
T AT A e D e T A 2

""__I'I_1

ETHN, BN,

HMRE S D,

Fig. 8 Chemical shift imaging of prostate
cancer (S4-year-old man). Fat-saturated T2-
weighted axial image (A)shows low signal
intensity tumor In the right peripheral zone
{arrow). Based on the data obtained with
two-dimansional chamical shift imaging using
an endorectal surface coil, T2-weighted
image overlaid on the citrate image (B)could
demonstrate healthy peripheral zone, and
choline image (Clcould damonstrate cancer
extension.
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