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t}. &zte| »Ml:— 27A| ol A 67A| 74 o 3, 3 404 3k
ﬂz}al Az B¥x= 20 39, 300 119, 400 29, 50tH

=, 60t 19 o]l th 138 -& AFA 75 o|ArS FA4AE, 49
—3— duF v AYSTS F223 Ao, 29 4
B v 5e1-al IASF EAFE FaE UL #AE
24 APAR Ade] 524 A ol ofte] s
ZAxe] WstE By o, Ankeal sy Fxo o)
= ##e] glddch
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MR <34} GE Signa 1.5 A %3 27|29 A= (GE
Medical Systems, Milwaukee, Wisconsin, USA)Z o] &

stglom, Ao 2N EH ZU(Medrad Inc, Pit-
tsburg, Pennsylvania, USA)S& A}-&3}e] 3AFS i)
A 5HE AAAE AR = &sich Z2d F
A oF 50—80ml o F712 AA A7k HARESE
A 3}7] $1814 TR 500—600 msec, TE+= 7|A|H o2
71s g 34 A]734] 11 —-17 msec®] XA GAHS- dgle
™, o]u]&= FOV 16cm, matrix sizex= 256 X 192, o]7] 3
4= (number of excitation ; NEX)+= 13] 2 &}¢it}h. locali-
zation imagesol| A ZL 9] 27} A B3RS A3 F,
fast spin echo(FSE) #}4] 22 71 TR/TE °3A% spin
echo(SE) w2 2] g2 TR/TE 23Ate] &3 2705 )3
g o, F9 A4S 7122 3o, FSE whie 2 fald
o AJAFE JAkS odgl o, 33 o4& TAIE oblique 3
AFS zro] oty FOVE 10—12 cm, scan thickness=
3—5 mm, gap 1—15 mm=Z 3}git}. FSE 3A4& TR
3000 —6000 msec, effective TE 87 —120 msec, echo train
length 8 =+ 16, receive bandwidth 16kHz, 7] 34

2 E 43]2 3lgl o, SE A TR 500—600 msec,
TE 11—17 msec, 17|35+ 1-2 3| 2 s}4ir}.

=

Fig. 1. Axial scans with FSE (TR 3000
msec, TE 92msec, 8 echo train length, 256
X 256 matrix, 2 acquisitions)(a, b, ¢)

a. Apex of the prostate. Periprostatic ve-
nous plexus(curved arrows) is seen as
high signal on FSE and low signal on T1
WI. Puboprostate(pp), puborectalis(pr) and
pubococcygeus(pc) component of levator
ani muscle can be differentiated (u;ure-
thra, smll arrowhead; external urethral sp-
hincter, open arrow ;urethral crest).

b. Midportion of prostate. peripheral zone
(P) shows higher signal and is occupying
most of the glandular portion. Fibromus-
cular stroma(FS) is seen anterior to the
prostatic urethra with very low signal and
is continuous with prostatic capsule(long
thin white arrows). Transition zone(white
asterisk) is occupying the central portion
at this level. (Short thick white arrows;
periprostatic venous plexus and neuro-
vasular bundle).

c. Base of the prostate. Central zone(C) is
prominent at this level with low signal.
Vas deferens and seminal duct form the
ejaculatory ducts(arrowheads).

d. SE T1 (TR 500msec, TE 17 msec, 256 X
192 matrix, 2 acquisitions) Same level
with b. Zonal differentiation of the prostate
is impossible on this T1WI. Periprostatic
venous plexus is visualized as Iow'signal
intensity.

—1116—



AP FH2E F % (capsule) &2 7= = AAls 7
A =} =9 oF2 S FAY F sl en 7 G o 2 7ol
= By & velygoh, a2y 223} Denonvillier’s

Ao A AHAL AP F9) Fx2Eo] 2HsA 4 fascia A AA¥ 7o) AA = :rL—rﬁ}ﬂ oz gt
A}3}t =|loJZH cH(Fig. 1). 21 TR/ TE Aol A= AP A9 Fudl & g *Jiﬂiﬂ BPa, g2 e 714
A} FZ(zonal architecture)E EH3HA #&F 5 9l Ao 23 22 HolEe WA HAE e A8

= dl, w5 A (dorsal vein complex)% AHA 4 TZ2E 3 S &3] 8 F 3tk

Al 2= (periprostatic venous plexus)®} 417 & Zciut FudlE S AR ohlz), Tabd, AAE 5o A
(neurovascular bundle) T1 7}& Aol A= AAz7r 4 FAFE AP 225 714 B2 29 & A= +
55 3o F¢ AutzAs & dujE o 28 229 29tk BE d3 3] F FEE, 3L FolA oS
= As7ree] o)zt YA wbE, 71 TR/ TES Abel 4] e F9 & X8, 2y Fel e ol o] TR 3l

= FY A v)ed 343 s B o A4l 3| AR o2 1 Her) %iil% Ao 2 Byt
& 7}re] 2823 AlF oin)7} Eestac) ZAl] (central zone)= A3 2 FF=EAE ©], T4
A AR 7142 A4S =2 9 G4 A4 o9} FHEd (peripheral zone)t 2, A|Ad o #Add
A FAA A A #EAE 5 e (Fig. 1b,  FAtelA 25 & FEERoy AdH A= T 54
2a), W37 oA o] s = 2 =79 Fek2d A4,  dAE PO FE Ko, VAR ()= FA
AgAde] 2o 2 A& AL B U, AgAl 7} F2 Ro|BE, F ¥ 5 FA A= AL A
ot A2 7|AT 5U o2 A" = AS W dAe] fElEkanh FAHAAE FANSY] FAE 2
T 9l AlAE FAFee 29 S =Y AT ok £ E A B $glelon, o] A|AHe] ojSH o
o] Fuithel FAlthe] AAHAA A& FHdch(Fig. 2a).  AdA= & 2 5 lsdch(Fig. 3a, 2b). 8% (38%) A=

Fig. 2. Sagittal FSE images at midline(a)
(TR 3000/TE 92msec, 8 echo train length,
256 X 256 matrix, 2 acquisitions) and par-
centric location (b) (TR 5000/TE 100msec,
16 echo train length, 256 X 256 matrix, 4
acquisitions).

a. Ejaculatory duct(thick curved arrow) is
direct continuation and confluence of
seminal duct(thin curved arrow) and vas
deferens(arrowheads), and is seen be-
tween the central and peripheral zone.

b. Triangular shaped distribution of the
central zone(C) is surrounded by larger
area of peripheral zone(P).

Fig. 3. Coronal FSE images in different
patients.

a. (TR 3000/TE 92msec, 8 echo train len-
gth, 256 X 256 matrix, 2 acquisitions) De-
marcation of the central zone(arrowheads)
is clearly visualized. (Asterisk ;peripheral
zone)

b. Central and peripheral zone is not sh-
arply demarcated on this patients. (Large
white arrow ;verumontanum, small arrows
;ejaculatory duct).
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FAd et o] AAZE oi-g 538k 2 (Fig. 3a),
(62%) ANAx= H&3 A4} slo]l AAA A 257

4117]' Rzl =5, T"dfﬂﬁ’_ﬂ} A3
| k=] Qe 404 o] e °4?ﬂ%94 A} ol 2]
Pefe] w2 sl 7 AAS 5

o FAGE AdAos Foo B
q* T

m\: fr

o= A7 98 FR3Ekh A
gF A5 ol W F-o] AFA AAL v =77]
AL FEo A HAH R Yepte S AFE
oh(Fig. 2). AEFA Z2H 9 FA5FL v 23]

7} FoH, o] & ErAs MAlse] B e 2 Qlsle, AA
Aoz vl o] 3eglel] of]sfe] ZHA-e] ‘
AW AA’ Boks 3FE T Usith

A7 (verumontanum) (Fig. 3b)= AAH ¢ A}ol| 4] =}
F B2 £ glgloer - E Q¥ Z(urethral crest)o]
A== AL AL F 3le] 8= FYL AT 5
AAIBFATE AP 2 =(Fig. 1)=& 21 TR/TE 3ol A
2AE 2 g2 TR/TE dAatdAE 3 =& 1A%
2 33 F e dl, 2 TR/TE G4l 4] B} T3
2 4995 AA s ==5H 4
A|AFE o Aol 4] H"%Z—;l-‘?— Hol ol ubA] 8 & (membranous
urethra)i o]y EE 7} oA & FaE g,
F7t F-9l= F3lo] BolA] asgkevt 1 3 = /‘]*L
H Al A] FA o] golsldrt FH A= AF
L5 3= Z*%*d ZA B} AT E Hol= T
TEE FAEE, e =] FHAA AGe2 E£3}
= x5S Xd?ﬂﬂ]/q A e, A dAde

Ol ot N 4N & £ SL R o

&oarjdrir&o:

b4
b4

-

e x

HE £35) % 5 ANHFig. la). 29 LEE W] F
of o] AT A ehghor), Arie) wbat Ao} A9 &

=& 3AFe 2N O FPL T4 ]'% A& Lolstddth
A 3o ¥-(ampulla of vas)®} A3 (seminal duct)
AAx5 o] A}AH F(ejaculatory duct)S HAst= AL
324 ]’HE 44 F4 FFFE 59l ‘4 heh of] A
DA A B 2 AAAE dAA freElsta e

(Fig. 3), 0|5 Aol A Abg sho] AghAde] FAE
3 Wel et e 2 5 AT, A Gl FAl
sk Fuithe] AAHeA FAH k. B P 3
Wt AR WEelA, AL Aol T
ATk WA AL G2 ARG ] AT Pl FAF
& BT 5 glo] 7H st
—:z— & TR/TE G4elxE A4z 3=,
1 A 73R A% 7hse) BEoke] 7
2 21 TR/TE 3 4ol A= %74l ]
g4 xw;a; AEE B3ioh, & TR/TE A4k
4ol vl £ e s 4eE e, 7
& TR/TE %44, o) #mof 7
TEAA 5} 4 ¥ 4 e

EL A3 AEE A
T 9121, scan thickness
4= qlt}. fast spin echo H}A]
o W oo i}iiﬂ% 192 x 256 X 256 X 256
o7 o7|34E 2—4 3 E 3HA TR 2 4000msec =
&t9l-S ull, scan timeS 2:30—4:16& A& 5 gl
FOV 10 cm, scan thickness 3 mm, matrix size 256 X
256 o 7-$, voxel 2712 3 X 04 X 04 mm & 44 = 5
gl m, o]= dubA gl body coil A}l 4] FOV 30, scan
thickness 5 mm, matrix sizeZ 256 X 256 ° 2 3}
2] voxel Z7]2) 5% 1.8 X 1.8mmell B]3] Z &4 -5 8.6
mm?3 o] 4] 0.48mm3 2 & 714 A1 4= 9l= 7 014(6)-
APAL U F F25 T3t b dsiA e o= &
A 279 dXE EolA X3la slevt (11-15), Me
Neal & AP F+2F 855 FAL 2 At AF2
714 (anterior fibromuscular stroma), 7] #] 5-$]2] £Al
o, 2 Fo S0 Fuijel 29 LS FH oY)
oAl _u.E_—r-H Al (periurethral gland) 522 %-7F3l9om
(13-15), A3 Ao AL HelE A8l Al 3]
A Bk A ez FJrisa ot (16-17). AF-2d
G A= FANLG ol P 2= FATLE BT A

Fig. 4. Axial FSE(a) (TR 4000/TE 95 msec,
16 echo train length, 256 X 192 matrix, 4
acquisitions) and SE T1 image(b) (TR
600/TE 15 msec, 256 X 192 matrix, 2 ac-
quisitions) of seminal vesicles. The lu-
minal fluid is seen as high signal on FSE
and low signal on T1WI. The seminal fluid
is seen as less signal than the tubular
wall in this case, but it can be slightly
! higher than surrounding wall.
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AAZ e Bo] AR AAE Falo] TR ¢

o v g o]E5S 33| FAlA (central gland)o]2tal H-=27]
E 3l (2-4). FAAF SAdE 57 BAFE dsln
AGAY] 7AE, & AFE 3] 24 AP e =29 F
uhol 9] x| 3k}, o] o= AT Tl A3, 9] &=
2 19 e =0 AA A FSutel| FE HRE o
Fe ox AuREs Fx3b, oF HAHA v Fo] 5
i Aol e TR FAE »}EMEMO 11). mepA] o]
o} 72 s -3t 2| A& wiele 919 AAF # =
gt 4= glom, oF 40t) o)Ak —‘?"Ei“ °]5§‘414 £3e] &7}
sl U F-of] AFA AA-e] FdP ez o] fol3}
o] A = UthB). A 7= A= ol th= FAA
2 9= kP HT =2 A5 E Belon FHARE
e 2 7 e A5 5 B o] McNeals 2]
B9} zro] ol o] FAeH Fx7} Zr‘“*“ﬁg} r
Absl7] dj o 2 gzt ei(13). 22}, Hricaks-2 0.35T

N

o83 Tl A, of
MEESREE
magnetic strength™ A}-8-3+
o] zpo] 2 et AFoldt IR B oiZITh(2). o] oy
7} vldistedzl A9, Fe AFA A4S F dES 5
sloee, FAg = shibs]e] FH e *’4‘#% H A3k ZA
2] Xo]m (surgical capsule ; pseudocapsule), SH o £}-2]
Z3A 7} FEiste] Ao A xo] v FakE kgl A o]
g W5 ASA Z2AL vy =27)7) AL S
AN A E el 7 % “1’1’ 23 = 9l th(18). 404
n|uke] A7 Fof A= A A FAIH o] hede] FElgh
ez deA sled, z{z}—g,] 73, A} FHd o
ZAA = 404 o] Afell ARt FElEhA] ok AL A #
A7} 471 7ke] AP Al APAE S Fsta R A4
7] woll AAkle| Ao} o e AAE Bolx] skt Azt
=, o] o] A< AkHolzt & 5 ATt wdeha] A
Zlel| o] AAz LA ] s APL S AT
ojxokat FA| 2 A Z}3}= ulolrh.
FHA W YA FAS s
e A4z AR} F2RE TS
Bﬂ"’H I3} FH o] 7] A Fel o8 BolA| = Ziv« "37—}3
o, A Al St F oA FaAE = 27 fAFseR(13).
By oJ3d, A 2=+ AT 7]Z1-'?‘§ gl
A o H]sﬂ ok =2 FAFET} (13-15). T (19
T9le] 57 FE g AT AP =9 =4
Asle] HHF 249 + 12.002 Ruslgd o, A o
HAL ApHA] oF 134-14302] ZH & Holw, &
Zol= 697609 Zt=E o] F= A #F
R °3afol| A o]e} 22 F4S& #aEAE
) Absl gl Zedol] of gk qfutel] ofgF ojgko 2 A7t

% L5Te| 4 ste) Ande
it
A et stge |, ol e

[F o?,li W]

ko, o
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AL

FH3aYs o

ofo
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AL | 2H ALl M F Y
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tH(11). W2+ Huoh 7o) £ A3 E Hole H], ©]
o gk ol g Aate] 4 glont, Widelel EAFE
7171212} A|u}4k4l prostaglandind} 7+ A H-o] F5=
oi 1,}-]:4—1,]—_‘-:_ —33A]—o]7-]1/} o -sg Al /\].;:4 o]l,} Z] \4—1,].] %g ot
£ Ead A9 e Addson A
ol 7121518 & 7sge] Sovt olal AR BAIE B
Nk

YA 7 9] P29 WY T2 B3
A7he) A5 R Aol F 2] y_o%T T2 %
o] A &slrt. A A5 fast spin echo WMol 2]3gh
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Normal Appearance of the Prostate and Seminal Tract: MR
Imaging using an Endorectal Surface Coil

Myeong-Jin Kim, M.D., Jong Tae Lee, M.D., Moo Sang Lee, M.D.,
Pil Sik Choi, M.D., Sung Joon Hong, M.D., Yeon Hee Lee, M.D.,
Hak Yong Choi, M.D.1

Department of Diagnostic Radiology, Yonsei University College of Medicine
" Department of Urology, Yonsei University College of Medicine

Purpose: To assess the ability of MR imaging with an endorectal surface coil for the depiction of noraml
anatomical structure of prostate and its adjacent organs.

Materials and Method: MR imaging using an endorectal surface coil was performed in 23 male patients
(age;20-75) to evaluate various prostatic and vasovesicular disorders, i. e., 14 cases of ejaculatory problems, 3
cases of hypogonadism, and 4 cases of prostatic cancers and 2 cases of benign prostatic hyperplasia. MR
images were obtained with axial, sagittal and coronal fast spin echo long TR/TE images and axial spin echo
short TR/TE images. Field of views was 10 —12 cm and scan thickness was 3 —5 mm.

Results: Depiction of normal anatomcial structures was excellent in all cases. On T2WI, zonal anatomy of
the prostate and prostatic urethra, urethral crest, and ejaculatory duct were cleary visualized. On T1WI,
periprostatic fat plane is more cleary visualized.

On transverse images, periprostatic structures were well visualized on T1WI, and on T2WI, anterior
fibromuscular stroma, transition zone and peripheral zone could be readily differentiated. Coronal images were
more helpful in visualization of both central and peripheral zones. Vas deferens, ejaculatory duct and
vermontanum were also more easily defined on these images. Sagittal images was helpful in the depiction of
anterior fibromuscular stroma, central zone and peripheral zone with prostatic urethra and ejacultory duct in a
single plane. "

Conclusion: High resolution MR imaging with an endorectal surface coil can readily visualize the normal
anatomy of the prostate and its related structures and may be useful in the evaluation of various diseases of

prostate and vasovesicular system.

Index Words : MR, special coil
Prostate, MR
Seminal vesicles, MR
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