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Studies on Diagnosis of Endometriosis by Magnetic Resonance
Imaging by Means of Fat Saturation Technique
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#EE Magnetic resonance imaging (MRID) 3 FENBEE DFERBEWZEIED—DTH 523, IBHHE
EDERIDBNEETH L2 READDH Y, FEABRED/NEELFET 5 Z LIZTAETH S, £ I TEHHS
IZ BT IE MR BRI IERS 2 #1413 5 fat saturation 3% BV TFERNBUE D /IMNRE O Z K H30]
RED £ 9 &2 @H O MRI & FUBIRET U 7z, BHERRIGERIKAYIC 72 NBYE S8 e MRI Oz D%
MElesE b 5 WIZBEFERIC L VEEZH OB SN 4B TH 5. MRIIZ1.5T BEEEERE 2 FHvs, spin
echo 12T T1HHE G, T27RIEGR, fat saturation TIBEEEE B 2B L, FENEERKRLEOEED
A7, K& X, o> CiliEio MRI AR & BERENET R 2 Lt U 7z,

TENBESEEZK S N-0I6FITh YD, EFHBEBAR RS 65, UNEHIMAE 24, HintEing
B 1BITH - 72, FENESEZRNIC BT 5 fat saturation ¥ D sensitivity, specificity, positive predic-
tive value, negative predictive value & Z 1 Zh87.7%, 66.7%, 95.09%, 42.9% TH -7z, 160DHE
FEMRED S B3BEFE DO MRI T100 7HH (62.5%) BFRTE 7438, fat saturation ¥E:%2EMT % £ 133K
B (83.1%) BFEEMRE L 2> 7z, 10mm M EORE CI@EE O MRI TH fat saturation 2L 7z
BETHEZEIRD Sharo o8, 10mm KHO/IMNFEIC DWW @R O MRI TIZIHE L »FERT
E ko lehd, fat saturation IFEEENT % LASREFAR TCEFREICHAREIA EL T, X7 r—x
U —BEZ DWW TIdEE O MRI Tl 3TRED AR R a2, fat saturation I 52BN % L 21KE L B8
7z, 2ok 2@ O MRI i fat saturation 2B T 2 2 & & D/INREDFERES LA L7,
® 2.1 fat saturation &% V7 MRI 3 FEWIRED/INEEZEDORZKICERTH 5.

Synopsis It is difficult to distinguish a small endometrial implant from adipose tissue by magnetic
resonance imaging (MRI). T assessed the usefulness of fat saturated MRI in detecting small en-
dometrial implants by comparing it with conventional MRI. Seventy-four patients with clinically
suspected endometriosis were referred for MRI. In every patient, laparoscopy or laparotomy was
performed. MRI was performed with a 1.5T superconducting magnet with spin echo T1, T2 and fat
saturated T1 weighted images. Surgery revealed a normal pelvis in 6 patients, endometriosis in 65,
and cystic lesions in three others. With fat saturated MRI, overall sensitivity, specificity, positive
predictive value and negative predictive value were 87.7%, 66.7%, 95.0% and 42.9%, respectively.
At surgery, 160 pigmented lesions of endometriosis were detected. Conventional MRI permitted
identification of almost all ovarian endometriomas >10mm in diameter, as with fat saturated MRIL
With conventional MRI, 18 endometrial implant lesions <10mm in diameter were detected. Includ-
ing those detected by fat saturated MRI, altogether 42 lesions were detected. Conventional MRI
demonstrated only 3 lesions among the 48 blueberry spots, but the additional fat saturated MRI
technique increased the detection rate to 21 out of 48. Fat saturated MRI can therefore be used for
detecting small endometrial implants. '
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T BE 2T INERC H 5 L Wb h T
D, TEFEE IR T 2R E T ARG
DEED D BLR20BIRD SN B LFHFEINTH
20 Fie, FENBERETEDRETHD, X
S F RS & OfE v EST LB BRI
SBIIMHAEMOBWEE O O—BER D WL
bW % frozen pelvis DIRFEL 25, ZD7z DT
i, BRE, MK EVNFERE LTHRD
N3, S5 TFENBERIANEEOHERELTH
HMontTBY, ZORMZWIIZIERED I 2 T
BHETH D, THENEE DRI 7R FE S
EZhHH5VIFEBZOIE»IZ, [MiE CA-125(E2,
&SI HRZH L U TRES X CRIEBEENE
%, Xfarea—2—WEk (CT) 2 EBH»
STV 3L, FEEZH I IXERESE 2T, R
MBAMCEMEOFERNBERBEZRIET 5 Z &
Th b, HEF, FERENLERZHEDOREEITH
HELWLOWD D RIS EIERR 2 AL
72 Magnetic resonance imaging (MRI) (3Zkg
MR BICERESE W EmE I ND, FENEE
DOZWC B 2 REEITEEEMEEL CT &9
HENTWE E|EEINTWEY, Lrl, A
DOHERGHERB E OERNIEEL <, FEBEREIZ
Wriiz vy, L7zdt-> TEE O MRI Tid/ha i
FEANBEDREDOZHINCIIRR DY, FIHE
ZOIEEMEZZMIIAAETH S, W2 TFEAK
FEDEZMICB T 2B HAERIERATEIRD I
v, L»L, FENBREEERANSY TbH 5 MK
RN & ERECER T 5 Z L3 RE: o IF
MRI TOFERNEE O IEME L RIAZ keI m L
T2EEIOND, T ThhbhZALIEE
D% W BT 5 OF5 2 H T 2 0
WHWLRTE DY, JREEE B W TIRIMK &
fefi DEMCERTH S LHEINT B
fat saturation &% % FA\v>C MRI 2 MifT L, BARTIC
WINTEABEEDOZHOBARETH 2 Z L Z2HEL
7—:11).
4E, SHPIOFER % b L1, fat saturation %
%EH%V)%’ MRI O F=E NEE, FHCBhNFERNE
DB 2EREEHREN TSI E2EHL

i
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LU TAFE 2 T 72,
MEXERE L UFHE

WFFEsf I 19914 8 A2 519934E12H & Tl
WERKFERIR AR 2 AN, TSR, H
B, MR EEFRCERZL, a2, BEE
B EE, ME CA-lZS{ﬁvﬁr'@‘fm‘ SR FERN
JEE 3 EE D 41, MRI % JtifT L 72 D b fE RS 313 B
BFEMT CHEEZHBE LN TH S, RO
FRR I3 26~495% CHII3T7 AR TH D, KERESR4TH
(F933.5m%), BEREFMR276] (VF42.2m%) T,
FEBEAHEIVSIFRD S, MihoFERN
JESE D2 W 13+ 5 WEER R WRIAT D O B R B PR
RO E IR, WEDOEE, (E, & K&
BLUBEECEL CFRML, BKRETIHIZ
revised AFS 8N - 7z, & T FEEFHTER
2B W TR T OREEBEIRET CEE
ZWE L, BESEMICOWTIZARERED
punch biopsy % [&1T U 5 B AR AR 22 ) 2 HE B 22 T
LTz, FENEEORBEHBFIMEEZE L E
BE e b O & U CAERRN I FEEER IR B R
HE & R B MR O RERR R Z LI BREE I, TR
FRE O WHIMN, GRES LI VAaRERY 71
77 =Y OHBOMRTH 55, IFEEENZHD
W FEABEERR R DORER RICE &2
Wi L7z,

MRI ix1.5T #{zE#E (Signa GE, Medical
system #t) % fJv> spin echo ¥4z T T15&FE £,
T25&FE & B & O chemical fat saturation ¥ %
Az T1saFAmE & (LUF fat saturation T198F3
EfR) EHREL. SHEEO echo time (TE),
repetition time (TR) %% h ¥ T1iEFAEER X
TE : 15msec, TR : 600msec, T2i& 4 & % 13
TE : 80msec, TR : 2,000msec & L7z, fat satu-
ration XISV A DEFNCIEH OKE S
° b > IE E 0 SEIR A 75 presaturation
pulse #/Z % Z & X D BIGES % #IRAICHD
W2 HETHE, AF74 AEF6mm, X7 A X
fifEiE2mm & U, KRErE L OEE&REEE L
7z, MRI O 3~ T OERITFMTAT 2 FEREIL
WTREID AREBEBIRTNICIT > 72,

MRI i B} 5 FENEREDOZ W13 Togashi et
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al"O W ¥ B D X10mm LU E o BER T
T1smFAM G B L Of fat saturation T15RFE G2
TRfES %2R cyst T, T2HFTABEBK TIHIKES
RS, Xix—#B shading LN 2 HES4E
B L DRELED SN E5E, b5k T2HEHA
HEBROFEZIEEb S 9, TURHAEGR CEESHE
BERTERO/NERBIED 52854 (multi-
plicity) & U7z, 10mm FRi#ED/INEZETIE T15HT
Hff B & U fat saturation T1SHFE R T EE
SERITHEE Lz,

S OEFIOMENCARET L7 MRIFTR L B
HENFT R E D E LT OMRET 21T 72,

1. FENEEEI B 5 MET0 fat saturation
%% v 7z MRI O sensitivity, specificity, posi-
tive predictive value, negative predictive value
WDWTHRETL 7z,

2. BEZW SN FENBEESRREZ AV
revised AFS P OFHEOAE JicHET X, |
O MRI (T1¥ & O T258FE &) & fat satura-
tion TIFFAEEREZIMZ 1HE L DREFKREL
X EEFOTHB L.

. WMESMMUTDOWbWYW S 7 )—_ ) —3F
DIREERALIC & 2 FERBOR O ERE L7z,

SIEA

1. FEWNEEDZHIC BT 5 fat saturation
#HEE Bz MRI oF B

MRI % B < O B2k TRE 1 75 WBYE
DBEEONIZTABID 5 b FENBE L EZH s h
72 DIX65HIT, revised AFS 2 & 2 ETHASME
T HALLGY, A 7 4, IO 3114, IV #3641 ¢
Holz, ZO6HID S bERERUERENED Sl
FEGNIE6261 (95.4%) T 3B (4.6%) BIEE
RUREDO LD TENBEERTH Y, fiiaio
MRI TRFERBEENTE S NWIEFTH 5. 62
PIOBRMEFELED 515 FENBAEER D 5
H57H (91.9%) 1Z MRI TFERNESE L 283
Tz, 54 (8.1%) ZFERNBRENETES N
Tz, MRI TFERESE & Z2H S 17260510 >
LINEHIMME 2 f, HImEINEEE 1 o 3 5
(5.0%) DB H - T3, Y O5HIZ T~
THREOFENBEREEE T 2EHTH-

HEERREATE 3 5

7z, 7z MRI Tl4BIEFERBENSEE SN T
Wiz, 84 (57.1%) X FENBREERITH -
72, ZDS B 5 BB EERBEIZED 5
revised AFS ZMAT I H#i3 %, UEA2HITH D,
3BNFIECTRMIFE D revised AFS 4548 1 i
ERITH-T:, BEFEMETCEETRAFR T
H o7z 6 Blid I N THTETIC MRL T T8 N BEE 28
BEINTWwiz, L ->TMRI TOFENE
TEZWTIC B 1) % sensitivity, specificity, positive
predictive value, B X (f negative predictive
value 3202, 87.7%, 66.7%, 95.0%, 42.9%
Thoiz,

2. BHE D MRI L fat saturation FEZ2EML 7>
MRI & DIFEDOK & S HEIFHREREKRD M,
B

KT U 7e FE NEE 1605853 D 5 & @H  MRI
T b b T1E X O T25% 3 E B T 1310055 %
(62.5%) BFERINIITT E k5720 fat sat-
uration FEZBENT 3 L 133KE (83.1%) WHKE
TE, WEROFERFIFE K (p<0.05) EH L 7=,
#F 112 revised AFS DHEORHEOAKE X oHD
<HEH O MRI & fat saturation T1HREHE & % B
MU 756G & OFREFKRRD LI 2R T, £1605%
HD S H30mm PAEIX32KEHE, 10~30mm TiE53
E, 10mm R IZ75KE TH > /2. fat satura-
tion ¥k Z B /I L 72 MRI T i210mm B _F o §j 2
Faav—rEREZEFAIFERTE N, BED
MRI T30mm Ll EDFEREIZI0%DHERERTH 5
2%, 10mm, 10mm, 15mm O 3 @D F 3 21— |k
BlanFERTExnoTz, Zhoid TIRBEG,
T258FE R & & 12 high intensity D58 3B &
WIZEEL TB Y@ O MRI CRIEH»FEN
PEEME BRI N XA U ASTo iz dicfalett & i - 72

#F1 revised AFS SEICESBEHOARE S ICL 3
FEED LK

RHEDKE & (mm)

~10 10~30 30~
(n=75) (n=53) (n=32)

S#H D MRI 18(24.0%)® 50(94.3%) 32(100%)
fat saturation MRI  48(64.0%)2 53(100%)  32(100%)
a2 1 p<0.05
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BEHE1 WHFzav— ER
4 RERESE, A D MRIS{EER | TUEF SR, S @ T25aHMm g, TR fat satura-
tion T15RFHHE £R)
TIB LU T2EFAERD A CREFEDOF = 2L — b BIUIE ORI & &8 L
D37z v>d5 fat saturation TUHERAEREMZ 32 LRI VL LR -7 (KH)),

bDTH5H, L L, fat saturation iz & D fgHL
DIESEZHHEIT 5 Lt FENKEMEERD A2
high intensity Z7R9 7- DB ATRE L &2 - 12 (B
1), JEHEOK X E210mm K TILEE O MRI
TRTYRERIYRE (24.0%) ULLERTE o
7243, fat saturation JExBIMT 5 I &2 & D48
R (64.0%) BFERAGEL 2V FEREFIHRE
(p<0.05) LR L (BEE2, 3). L»Ll, 2T/R/
# (36.0%) I fat saturation EE&EINZ T b KA
ELTERTERLo T, RICHEERDKE D10

mm KEO/INEEW DWW THERST 5 L (£2), &
D MRI Tiddmm DAL EDFEED 5 & #HE
ZWATERETH Y, 3mm U TOREDFKERITIF
EAERTRETH o 7 h8, R TE 72 3 HD5mm
AT OB T R TINERAOBEEEFRETH -
7. U#» L, fat saturation % %ZEHI$ % £5mm
P EDmBEIZ2FITHRETE, 3mm U TO/INE
ZLITHRE (39.5%) IFERTREEL 2oz,

3. TN =Y —BORFHEIBALBI D FREK

FBROBEZESMmM U TD Wb 3 7 )L—_Y —

#2  10mm RFEO/NREDOFKRE

WEDKE X (mm)

2~3 4~5 6~7 8~9
(n=43) (n=5) (n=14) (n=13)
EHE O MRI 1(2.3%)® 2(40.0%) 8(57.1%)° 7(53.8%)°¢
fat saturation MRI 17(39.5%)2 4(80.0%) 14(100%)" 13(100%)¢

a—-a,b—-b,c—C : p < 0 . 05
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EH2 FWEINV—Y DO MR &
(BER : TIsR#HE SR, B T2HRE &, TE . fat
saturation T13FHHER)
BEDOMRITY 77 AEDOF a3 — EEEZAS
THBH (KHIc) fat saturation 2 M 5 2 LI
SVEFEDTN—_Y) —HEBNHLNE R (KH
B.B.).

BEIZ48REFE R T & /28, fiTHETIC fat saturation
EERWCTRRETEL HDIX2URHE (43.8%) 1«2
TERDPoN, LL, MW EEEZRZRED S
N2V b DOIIRRE OREIIMOIAL L D b F
RLe9 <, #FFERKORHE, V77 A8,

EEREORREIIFER Lo, %A
BETH - 729REIZIT & A EBEEMEDRE T

HEmREATE 35

RI  TN—) —BOFHEENIRIFEREK

e TEERE fat saturation MRI
GRS (r1:484)l

n=21)
DRSAFTH 19 12(63.2%)
FERME 15 5(33.3%)
liE 7 B8 5 2(40.0%)
FTITRE 6 1(16.7%)
Z D1t 3 1(33.3%)

RYDBFRATURETH o7z (F3).
£ =E

Bryan et al."ic & 2B BIENIC B 5 F HHR
HL% MRI i3 AR RIS S Lo 1k
D, BETTEFTEMBELESLUCT Lixe R
HOBHReRE T 2 HiRZEE L U TR ARISEE
BT AMBHELE L CEELRMNELXHD DO H
%10 Z OEH & LT MRI ZRETIR R4 <
<, ERHEN TV 2EBHEME A VF—DT2
OIERICBEEE 2 BREREMEL, BicdE
RN DR RTE & 75 2 FERARERIC B W T D
BeEhOWMBBITZ 2 Chb, £z, £k
NOMBEZEEAE2EHATFICary PSR M KL
AN SR D B ENE O &% 5 TRk,
Ris EOEROBWE IS TIRETDH 5 b B
D—D2TH2', FENEFEDOZH b 2\ IZEH
BT BIRENFE L LT MRI idfho @iz
BEDBENTLR EHREINTHL I, 20D
B & U T 75 NBE S 2 13 S48 M o e e
Lo TR SN IFHERTRENFT R EELT
BITETH 5 DT MRI Tld® CEWESHE
EHETAEVIREMEROETHY, %K
D KRERS DR & 3B H CERTTRETH 5.
EEEWEES CT TREREN NSV DIRE
Wi SR & 72 B5ENE L, L TUNEE L OEF)
DRELRGETH MRIZHITEICZKHAIRE T H
5, BEDMRI 2w FENBEESEZEROZ
Wiz B8 1) % sensitivity 1Z71~90%5~" & DL L
H5, K5 TIREREIOMmM DL EOFENEE
MHERIDZEIC B 1) 3 sensitivity 138 @ MRI
TI396.5% TH D, fat saturation % EMT 2
Z & & Y sensitivity 13100% & s o72, 2D &
D ZHEHE O MRI THEROHEY L FRICE
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BEHE3 TEDEAMHENEI N —~NY —H
A HEEER, &£ D MRI & (EER - TIEFEG, B @ T24FE LR, T fat satura-

tion T15HFTHME &)

fat saturation L% M2 5 Z L2 & D ESNE O FAEHOIRRE»IH & hERH I 2 BORK

ROFH oMz (RH).

FaE10mm L EDF 3 2 v — M EOF R IL fat
saturation IEZEMT 2 ETH R EFEHTH 3
S, ZNEDPNEVREDORRICIIRA»DH 5 &
WEINTELYD, Zhicid MRI BIEOEAMTHY
BRETDAT A ABEDRE & EHE_EDOZKETD
FERNBERZ & AAORER & ORI KEE X 5
fIEE 2N TWwaY7, B Tis L O T2iE
BEREDEEGREEEL, BIHOZ WINEEHEE
JafE & ORI /ANKE Tl BB O BE O R/ HR
EDOERDBEETH 5. Arrive et al YOIFFE Tl
A Z 4 AE10mm O MRI % Fv> T 3 O T/AINK
EOFEBAAEThHoTz e dbF 2 65, Ni-
shimura et al.?Z X7 A4 AE5mm ZH\»Tw»3
DS, FNTHHEEO implant ZRRTEX v
WELTHWE, L2rLESEAW A Z A XE6mm
@ fat saturation & TIXHERG D> & D5 MK X
TUREDILS Y L 2D, S THRAEL T
72/INBZEDRE D AIREL 2 D, 10mm K D/NE

ZOFERFITEE DO MRI Tl324.0% ThH-72 b
D3, fat saturation EZBHINT % L64.0% & H
Bkl g7V —XY) —HOFKRKY @
WD MRI Ti36.3% T E ool d D3, fat
saturation ¥EZEINT % Z L1 & D 43.8% 1280
E¥BZENAREER T, L L E22~3mm
DOUNE TN —_) —BDE L IFRFESN TS
DTS MRI DG OES 2 AR % 215
2\, Arrive et al. 3@ E O MRI %2 FHw /a5
THIERE O F 5 NEE O implant 1333% 12 F
Re&in, WEFEWE, 577 A8, IER,
EBB I VEEEXEORE TS RRTER»-
TeEREL TS, EHIFET b RIRLMERIED
S, IREREDIRE1X63. 2% TRETRETH D,
TEEE, ¥/ 728, KBHEEL WCEET 3
FHZRZIERSKREE TH o7, TOEBREL
THEERZTONEMC LD ST LESEEL
RO THBEEH 2 WIZBEE L RER LB o b
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LABRBENEIEEZOLSNT WS,

ZD X D@ E O MRI 2 fat saturation %
MZ %2 WX DARARETH o 7e/INEEDFER DS
AL 227 DT, FENEREEOZHICE T 3
fat saturation MRI OB HMSRE I 7z, L
UFGREITHI  MRI & ORIz £ CHHBE TR
<, MRI THHTIRER b DI b < £ TRFRMERE
THY, FFOFEMHRE L L TD bleb ® vesicle D
ERZE RS ik, BEGE 2Tl
S0, FRTFENBEO KR Th 2EED
OIINFRIEDZW IO & ZA2R#TH 5, &
51z, HIMMEERLE OERNVSHREZRZ b H 2,
ZOLSECTFEARNEBIED MRI TOZKEIX R B
M EEL, SBOFELZELTHWIDT, HHE
MTRFENEEOHEEZIB L CERRETHO
HEZEER T OLER DS, LrLENSHE
PG IR TH L o TREOERE M, M
EIZAT O REREE TR, © 2 IZHEBENT
SR OB T HER MRI 3 TEEZW % O IBER)
RYEEPLHEORPXRCERTH S, £z, fro-
zen pelvis T, BEIEGE TR FERERMNBRLE
BETELRVWEECEEESE O & & 0 EEDR
REAEIR T 2 2 L THRETH 5.

WERDICHE A, ARBY2HEEE, FRMEE2B- -
AR 284, PEHREMS RIS R CE RS T
S o EERAKABIER B ELER L L 9, K
FOBEEO—EBILEI6E HAERHR AR ESFIEES
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