01 2|5 MA7|el ro| X|7| WAL AA:
Hetel 7|80 uE 52| sliiFety sl bl

S : A7 gHdBelA] oA 25 AA7)e] A sl ke dobial H7 A 3e] WSkE vl
A skt skl

CHAF S b 2k 27 g odae Alelet 3 1999 =17 A oAz 1899 =17 F o4&
ger Feksog dFegict. -+ el ddolddt At SRiFer T2 Zzddd, A
Al 29457 T1 7hzeddollA] ol A7 it 253 Q0] 4] A3 Aslsle] v
sk, H7d A5e] tigrellA odire] At |5 A7) s F2EI 259 A me
715 A Al 2457 T1 7zeddollA F4skaL vlazslict. Wilcoxon signed ranks
test®} Student t testE o]-&slod A A8t

Zat: oy o5 Ao B F2Ed e 20| dide] Aol Ak =57 T1 7=
o] T2 Z=addrr) =& AFE oI} (p € 0.05). A7 A el vlal =173 3 vl
Al AR, S8 Tela g FElF Y HEA o] fosiAl ol Helont Adt @ FollA]
e Aol & HolA& et Q5w #H7 A% o gollA] B TA RS Al FoFE 3
ZE ek, #H73 o drollA #7 A didtell vzl A e FAlel, Q= e A, AT
o] FAF Zazskict (p € 0.05).

ZE  AUAA 2S5 T1 Azd ol o4 5 A7 253 259] A4 vt
A7 Aol WshE 7 A& 3 & < gl

12

N 2 T

2 AN AR P2 AR oldlss 2 9% AA71e ARA sFo] BrAds. o
NS GOEt 9o 5 ol Qgiele]  3WYAe dRed FrEEe 4gKez 9
W Fodth S oo AAo R o) 2B deisle] aetd s)Zo] glow Wy %

o AuEel Bajol o3 @At Q) WE AR dSelE BTen 31 see] Erhe
23 AFE BFEY, ANIHIY F ol (1-4),

Fe 9 PSS 8T NS AART A o4 A% Foh WS AT 7154
NE AZHGPE A% 24 HPEh $55 FEO] Qo] Atk of ATEANE GEH A7
Bl G #40] Absal] R ol 91 A B3kl o A1 B ek WakE dohn

A7 ol 4R 9o, A4 AREH T2E & 9 obo] 0jd HeS WS T 5 AT 1

T

Mo mo rot
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cHEEx7 |13 2| nteks| x| 15:146-153(2011)
elehes Qehy sl ool etat
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120119 74 54, 4 020114 74 269, A= 20114 89 49
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BE 942 15T AW 97 l(Magnetom Vision:
Siemens, Erlangen, Germany)2 Al&% o, =ik 94

4 5ol o] &E ATt A== (anterior superior iliac
spine) A HEH 95 EF7H(shaft of femur) 74 &2

Ej 1 27 o] Z(turbo spin echo) T2 742977} d59] 27
o Z(spin echo) T1 ZxYdE don, EE oA
0.1mmol/kg®] 7F&2lF (gadopentetate dimeglumine,
Magnevist: Schering, Berlin, Germany)< A% F9ata
30% 5 5 ALAA 23 o7 T1 FxFFez 3tk T2
74297 TR 3900-500 msec®t TE 120 msec®, T1 4%
242 TR 430-500 msec9t TE 12 msecZ, #|HeiA] Z‘ﬁ%
T1 729742 TR 500-780 msece} TE 12 msec® 4

. BE 9e A9 A (interslice gap) $1°] 4 mm Zé%i
7 (section thickness)Z d9em, 944 99 (Field of
View)2 24 cm, "E2 A (matrix) 271 512X 264

ﬂ_ﬂlo}'_,oﬂ,

o 2

T O st oAt Aol AT e RS FEHA L
2 FAsgon, dxe] o HEe G4 B4 A 93
S 7 Ao ol5dlA AFTHA Fdek A WA dAE, F=
T2 42343 8= Ao 2454 T1 4294 oA
S AT F2EN 2k s BEeta 94 A A5 6
Ak, ol o AT F2EH 2] A W
JAFES] FFE 7IToZ Ul SAR FE4t. 29 94
v W7He7Hunacceptable, 1), &% (poor, 2), & (fair
3), &

F3 (good, 4)92oH 7+ ol dste Fof A5
stato] wlwatiek. o] W zZ+ #ER Y] Hrhs AR A ¢l

Ml S

oY 2| MAT|2t 2=o| Xp7|SHAL &

R

o] YA o7 Attt F-AH AFE Hrlsly] $lstd
2%, AAAF(vestibular bulb), & (clitoris), 2%
(labium minora) 7zt -]l fH' H4E w2 Prietsitt,

A SA A= e FxEo] 7P AHEHA e 2
& QA F o oé“«]f%wr A7} 3ol et oA €5 A
A7) F2EEY FAY dHAS SAsAY 8xeF Ao
A= AZA - (pubic symphysis)7F Holi Hwo|A =3
AL A A B A5 A Fiow AAe
T9F &3 7 (clitoral crura)® F7+ FH=ZEW(ischial
tuberosity)o] ®ol& HWA FAATL. &3 AF
(clitoral glans)®] ©HAL 7HF H-& H-9]9] 9] As wet &
AR 25w A= ZYF(vaginal introitus)7F Hol
= G ZAg. 2E A= 492 PACS(picture
archiving and communicating system, PiViewSTAR,
Infinitt, Seoul, Korea)?] 715 Z(caliper tool) & A3}

o] o]Fojztt.

i,

et 4n i

CARA

E7| 24 BHY

G471H e % o9 Ao]i= Wilcoxon signed ranks
testE o]-&3sto] FAIS} skGlaL, F #EARTY] JAEE HY|
918} A% Kappa &= ¥t Kappa #k°] 0.81-1.02 o}
T $4(almost perfect agreement), 0.61-0.82 %<
0.41-0.62 =% E(moderate
agreement) 0.21-0.4v H& (fair agreement), o] 8}
= B2 (slight agreement) & & 73131t} Student t test
g3 OH A7 A ddat st A7 F odaelA oF A T
z29) e A7) Hrerd W uwan EAA 994
oRg gl SAS 9.2 (SAS Institute, Cary, NC)<
SPSS (version 10, Chicago, IL, USA) Z&13S o] &3}
o X}EE A& ahelaL, o €E(p value)o] 0.05 HWH

A SR Fofstrhal ATt

(substantial agreement),

Z o
378 F AEY S AR A, o o A7

Tablel. Comparison of Image Qualities by the Scores Using the
Both Sequences

T2WI FSCE-TIWI  pvalue
Vagina 2.82 + 0.50 3.81 +0.31 <0.001
Urethra 2.82 + 041 3.90 £ 0.23 <0.001
Vestibular bulb 1.50 £+ 0.46 3.06 + 0.55 <0.001
Clitoris 3.01 + 0.56 3.72 = 0.40 <0.001
Labium minora 1.80 + 0.50 3.20 + 0.49 <0.001

Numbers: Average values + standard deviation

T2WI: T2-weighted images

FSCE-T1WTI: Fat-suppressed contrast-enhanced T1-weighted im-
ages
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Fig. 1. Fat-suppressed contrast-enhanced axial T1 weighted (0-C) and T2-weighted (d-f) MR images of genitalia in a pre-
menopausal subject. All genital structures were delineated more clearly on fat-suppressed contrast-enhanced axial T1-

e

d

weighted image. Cc, clitoral crus. Ch, clitoral hood. Cg, clitoral glans. Lm, labia minora. U, urethra. V, Vagina. Vb,

Vestibular bulb
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225 FHA WYl ol Wi ngo A% & oy 9% 447 PEEEW amel T aga JANT
Bl A A Eel vle) SEglE A0S HolAt & o vwAe A7 A qaEel wel A7 el mr
Skt (Table 2) aasglon, Ad, 2E 9 20479 7 FollA) FAL

Fig. 2. Fat-suppressed contrast-en-
hanced T1 weighted images at pubic
symphysis level in premenopausal
(a) and postmenopausal () subjects.
The separate three layers of vaginal
wall are well visualized in a pre-
menopausal subject but not clearly
defined in a postmenopausal sub-
ject.

Fig. 3. Fat-suppressed contrast-en-
hanced T1 weighted images at is-
chial tuberosity level in pre-
menopausal (0) and postmenopausal
(b) subjects. The clitoral crura (s-
traight arrow) are well delineated as
a wishbone-shaped structure sur-
rounding the urethra and vagina.
The vestibular bulb (curved arrow)
is paramedian in location and lying
just posterior to the clitoral crura.
The vestibular bulb and clitoral cru-
ra are more clearly visualized in a
premenopausal subject rather than
in a postmenopausal subject.

Fig. 4. Fat-suppressed contrast-en-
hanced T1 weighted images at vagi-
nal introitus level in premenopausal
(a) and postmenopausal () subjects.
The clitoral glans (arrow) and labi-
um minora are more clearly visual-
ized in a premenopausal subject
rather than in a postmenopausal
subject. The anterior borders of labi-
um minora form the clitoral hood
which covers the clitoral glans.
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Z g 2ol & Bt (Table 3). gt (7). &8 A% o%2e Lol 24 gaa, A
AATE gFo2 979 HEoR A},
o = 48 AARTYH ATS G A 3} 2520
HE, A d%o| fA|sch Fe S
A7) e B o S A7) AAelA 5S4 Al Foz o]FolA JloH, T2 7 tee Al
of Adehs &3k Al mlstel 2 A5AQ A A SAE, 2HTS A NS R, S = A F
o] gtk Hizl dh= F-4lof whet A Ee A ZYS o8] o= Holt} (1, 8). Suh T 2% oM de
AlEahs 271 e 71 E o, ol g 21U S o] 83t THTo] 29TH] @ Ha o Z vt
A1 eR G AT B A alFeE 27k d=E ¢ Basgin (2). Suh T Al = ¥ HAF
AL ke EHE ThF T A4 (blood pool agent)$l MS-3 Y7 =
Aol oF A47e &5 (vulva)ghal st 574 gAlek 2] 1Hd (interstitial) 33He A &5
(mons pubis), &< (labia majora), 25w, &3, 244 7] Wimol dyto] T ool A 237ty
T, A%, 85T (urethral opening) 522 o]Folxth & B Ao furm rhEgs 294l e e
FHE ASATE @Fd ek FAR Aoy g Ao ol Hd) F5FolA =9 w9 AL
ko 2 292 A d&ee AT deee EFYe 259 IEFAAE guF HlE = A A
E5H P ofefm We A& 9 4o v HFFon, 1 Sxe A3 AR T2 4% doz H
QHE o ® e o A9 A2 IFFE Aol AT F It} 7HE mRRS dEaFow A AsR oja #3t
- dlgwe] AgolA FAAE £ vtz FHo 3 o] 914 T HWEIFTOR A AIHER Kol 7} et
g, & HoR EEFo §tow AT gl FEE & A AUTOoR ugEY A Asdeet o AER
A2t st ole S39 dRdel gt AT dd Bt (9). f=s A, A AR Tkl S UL
A w3 AAAL F2E AHEY FAAFE A A s EdAE A6k e I, o]= H
(clitorial body) & dZA o] gewdkow wol Wejs 292 A oR o] A 7]¢ko] A a3t ahs 2
ZebA %E Fyw kA (pubic ramus) & vl S-S FA A7 (cloaca)ol Al 7]1437] W& te (8,
10, 11).
Table 2. Comparison of Image Qualities by the Scores Using FSCE- O Connell %% =S A =
T1WI in Premenopausal and Postmenopausal Subjects (proton density) x4l A SR
Premenopause Postmenopause Beigrl wase (7). At = 2T
o oty pvalie 1 zeste) vzt 9o & od3)
A QT FZRE uydle B AAL7
Vagina 3.95 +0.16 3.67 £ 0.38 0.09 /Hyﬂl?_ :]/j:]g %iﬁé}: 2 jﬁtc] 2 o7 2];_ }; Zj
Urethra 3.97 £ 0.11 3.83 = 0.30 0.74 °© B = = bl
Vestibularbulb ~ 3.45+ 040  2.83+049  <0.001 TelAM= AgelAl FAE (proton density G4E A
Clitoris 3.95+0.16 347 +044  <0.001 ot FAA R AAA =Y T1 4= SRS
Labium minora 3.47 +£0.42 291 £0.39 <0.001 o] x|d} 223 A7 Ale] <] 22X oA
Numbers: Average values + standard deviation o5 A7) o] AL FReA Lz W3l 2
FSCE-T1WI: Fat-suppressed contrast-enhanced T1-weighted im- Ve odly) 22 A g 2 A A AT
ages o Selste ¥ BAS # GE 2 ool 4

Table 3. Anatomical Measurements of Premenopausal and Postmenopausal Subjects

Measurements (Mean + SD)

p value
Premenopause (n=19) Postmenopause (n=18)

Vaginal wall thickness 7.0 £ 0.9mm 5.1+ 0.7mm <0.001
Urethral wall thickness 7.7 £ 0.8 mm 59+ 0.8 mm <0.001
Vestibular bulb width 5.6 +£ 0.8 mm 4.9 £ 0.5mm 0.016
Clitoral crura width 6.3 + 0.8 mm 6.2 + 0.6 mm 0.622
Labium minora width 4.6 £ 0.2 mm 4.2 + 0.6 mm 0.065
Clitoral glans sectional dimension 26.6 + 4.6 mm* 23.1 + 4.8 mm? 0.052

Numbers: Average values + standard deviation
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Female External Genitalia and Urethra on MR Imaging:
Optimal Pulse Sequence and Comparison of Anatomy in
Premenopausal and Postmenopausal Women

Shin Young Whang, Kyung-Sik Ahn, Deuk Jae Sung, Beom Jin Park,
Min Ju Kim, Sung Bum Cho, Nam Joon Lee
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Purpose : To describe normal anatomy and compare the differences of external genital organs and urethra
on MR imaging in pre- and postmenopausal women.

Materials and Methods : A total of 19 pre- and 18 postmenopausal healthy women underwent pelvis MR
imaging at 1.5 T. Two radiologists retrospectively scored and compared the image quality of female exter-
nal genitalia and urethra on axial T2-weighted images (T2WI) and axial fat-suppressed contrast-enhanced
T1-weighted images (FSCE-T1WI) by using Wilcoxon signed ranks test. The radiologists compared the
wall thickness or size of external genital organs and urethra on FSCE-T1WI between two groups by using
Student ¢ test.

Results : Image quality was better with FSCE-T1WI than with T2WT in all subjects (p < 0.05). The
vestibular bulb, clitoris and labium minor were more clearly visualized on FSCE-T1WI in premenopausal
subjects rather than in postmenopausal subjects (p < 0.05). The urethra had a target-like appearance with
three layers in premenopausal and postmenopausal subjects. Postmenopausal subjects were observed to
have significantly smaller vaginal wall thickness, urethral wall thickness and vestibular bulb width than
premenopausal subjects (p < 0.05).

Conclusion: The anatomy and morphologic changes of female external genital organs and urethra were
well discernible on FSCE-T1WI.
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