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Recent Advances in Abdominal Magnetic Resonance Imaging

Takeshi KAMURA, Motomasa KIMURA, Satoshi YAMAMOTO
and Kunio SAKAI
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Recent technical advances in the area of abdominal magnetic resonance (MR) imaging
include the development of fast scanning, the application of respiratory triggering method
and the invention of phased-array receiver coil. Using these techniques, spatial and time
resolution increased. Clinically, the diagnostic ability of liver tumors with MR, especially
hemangioma and hepatocellular carcinoma, became superior to X-ray computed tomography.
In biliary system and pancreas, noninvasive visualization of 3—dimensional display of biliary
and pancreatic ducts became available by MR (MR cholangiopancreatography=MRCP).
With this method, we can detect some important findings which were not obtained by
other imaging modalities.
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F C & ([

B ILBE S ZET (magnetic resonance imaging ;
UF MRD) OfEIRER, #Hch - i - Bekd &
SEDES T OWT, YBOBRREY S A BET 5.

1. il W &%

MRI K BF 2 EEOEMESD S H, FHHTEL
CEELEbh A0, ) BEREHEOEL, i) PR
RO R LU i) BEHEAER A VORRETH
5.

i) ERREE

MRI BT BIFAESHTH (signal to noise
ratio; LAF SNR) #& L, —ffic T1 8L T2 =
v b5 A2 FORIFY spin echo (SE) #EAFCHVH
ht&lk (8 1-a,1-b). LA L, BEBCEHEIL2S
(T1 iR cie, T2 WRABRTIONS) SVWHRA%E
BLTED, 1) 0oBERMBIE LM, LIE
TR PPCEEC P S artifact T X ABEEDET AKX
&<, ¥R CEEE OB E RS &5 dynamic
study BT &R, ZODEBOBERGLEHIHRAE
BRTE.

WA, T1 #WFABIZ B\ Tid, spoiled gradient echo
% (LUF spoiled GE #. MBETHUWHR TV 5 Siemens
HooEE TIL fast low angle shot (FLASH) & & M
Ens) pEREIRTVAEY (| 1-e). BLX15~25
MRIER OBEIHET, KMHE15~302 5 1 AFiED T1 =
VA NORFREENERTES. KEKLLD, @
FAEDBETCERE | TORBNTE, PRICEHHE
BoETRERCHEI N, $%, dynamic study (&
A LD scan BEHIVEM S h THD TRAMK L -
to. BEEBEA{T 5 -®IIC matrix HAERRR0PNELL
TEH, BEEES Py GRER 1E) o SE &
D T1 BB~ S L SNR - EESRENRCPE D
BAND - on, #EldAEMHARE 2 A L OINEI &
D, TombAELHEZh, BITE SE Btk -
Thbhh2bETHELALRTVLAY.

T2 WRBC BT, 1 EORE SV X THEEOM
HH encoding #%7 % fast spin echo (FSE) A%
EhY (F 1-d), BEEEAKECERSh. &S
Y=y AL ORI LM, BEMLHET SE B0
3GD1hb4aGol oETRETE S T,
FSE #it SE Bt ~"RmELAEHEOa v P TR MY
Z L& BN, RERHEFAFET2MELADRLY.

LaL, B TRBRER T A— 2B LI it LD,
SE Be:AZDay b5 A MHRBON S ET HEENS
LT on T B8,

BERHESAEV &S FSE BOFIE£24E» LT, TE
(echo time) %A% { LTHMIc T2 #3&iB L, BE
HolldrBEEEL L, e REESST LcE R
BArHERERES R, ChiE EESes W TEED
EHWEOFET LS TH S8 - BRF OB HAV S
hTHEH, MR cholangio-pancreatography (MRCP)
FERFRTWAD (] 2,3). Y4BT MRCP HiZ @\
TWADIE half foulier single shot spin echo (HASTE)
BEMEND T2 @ik, Lo BERS O A
AEEBLTELM BBERHENI X7 24 0H2
BEBMCECTEL I LNBETH D, PREIETIZ
BETELLD MRCP KW T EbHTHEATHS.

FSE #:3 Jcoupling & & W BEIFDEEH SE
ERE LB VD, MR L3 artifact OXERTH
LYEREDHER 7 H @ artifact % SE HEICH LAV, K-
T, FRRELTFCEET 5, RICE SRR
FEINRBZ LS.

i) FEREEE

MREE Y o 4 — T ARRABEOERCEE AT,
B SRR L X EGESEESET I HETH
58 (F 1-d). B¥oRRTEECL URRRHIR
Lie BB, R kB artifact A7 {7 Bh. BB
X5, T2 BTk FSE Bic & v RBRM &R
BELR, MREHEZFHE LTS 3~4 5 TRENKET
TAHR®, BEORFBC LA LRENAHERSE XS
[ St

iii) IREAREIANL

EF, BEO MRI T body coil it & 5 ZEMNT
bhTwhichk®d, BEORETOEMSHEERL CT ©
LA -Tic, EXARB A VOB L
D, ZORTKERBELEOL. BEAVLRATL
% 0t phased-array coil® LIRS L DT, 4D
af AEERCEEFCRBETS (B 4. Zhk
v, BEEICEVTES MRI OZRRMIG#EITZ CT kL
HBEDI LD 2D0h 5.

AaA ADORAEAZ, 24 AHLENMEDFLESOE
BOEMMCECZETHD. T, ML, 2 EE
WEBEOE BN ), RHERTClETsLEh
»THE artifact BHEA. T, KafrxHW3
& B AIFREE F IR FEE O HLASEATH S .
Spoiled GE #ic & % T1 ¥ MRCP itha
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a :SE ¥ Tl ##EB (H-15 XHTRTEE. BEFIBEEEESHK
FLTHHEhTWS,

b : SE #k T2 ¥k (H-15) XHTRTHEE. BEEISESREL
THHEERATV 5.

¢ :spoiled-GE ¥ T1 #iR#E (H-15) FE@EIL THE. SE % T1 B
FA% (H 1-a) L2 EORENEV D, FRICL S artifact
B, aV I ALLWBIFTHAS.

d :FSE # T2 3% (Vision) FMFRESAL - B EZERE 2 1 4918, SE
T2 MBI LEBSMED L, LrbBREREINL S0
1Rl ->Tw3. BEREBIEES. a2 v 52 bABEVERELST5.

e ! spoiled GE ¥ (Vision) MREILTHRE - WEAXRE 214 AHEH.
l-e i L, ZHESHECR EAHETS 5.

feg: B 3-e OWBpLAE—KHETE - Gd-DTPA & 5% MRI

(dynamic study). 1-f BEREMET, BEEX -LED
PEESCEMLLTVS. Bl-g 3 FEHET, BEFRXBECER
BLicd (REEY).

g

1 ke (Pobdl s Wb 2 H RIS, ABIE2RIC Magnetom H-15 (L)
T H-15) wTHREEN, #1208, ABFEHRENC Magnetom Vision (LUF Vision)
THREBIhALLD., (RBERLTWEWY, MEEE CRaiifBEELRAA L RE.)



244 FRESSME F112% 55 PRIOES A

a : MRCP (HASTE # - SERBICEE) .
b : MRCP (HASTE ¥ « ZUCOLE#RE). TEHMAIEEICERN 5 mm KOBRHE AR L (&RE).
c+d:ERCP. MRI &R, FREEAD L. BARNCHRRThRL.

2 BRIEEERCHSHBEESE. BRIV L22ESET AN, XEEEEORKBIZx
HHThThT, BMEFHEIDHE, CT CLEBIEE. US TRHELED gas Oz
B, BEBI-KLIrBEETELh -,
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asb:US (HELEG). BEES (Cn) BEFEZEDLVH, AHBC U LERE (&
B) #AhEHDL. CUONOEMMIICIEIREG LR T strong echo 2T (KH), BER
A AR

c+d:MRCP (HASTE # « /RECE G (BEEBMBCIT)). US ThLh - BREAL
DOEEFER B L TR LS ZPLREBEEOSRES (KRE) #R2H 5. ZoOMBEIR
CUNEHDBbH LR, COROERANCZAbRIsHh -1, EHOEBESHMIER.
ke T, BEESOKUORBOHPBIETH L Z MR E R, (K ThoESM
DOREIEILI R TH - T0.)

3 BERIE.
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4 BEMARH A NEEBFLLEZA (RETRLELOMN A
NOERETHS.)

1 FEEMFREOMBEABENE Lic MRI 8825 £ — & (FHRKPEFHNERHRB)

Magnetom H-15

TR/TE FA slice #%/ I : w &
aa (ms) ) | B/gap (mm) | Eg | Marix B g py
T1 % | SE & 660/12 - A 4 | 256x192 | 7'42
T2 %A% | SE & 2000/90 - 1/52/1"2“.150 2 | 256x192 | 13'15"
dynamic 15/7~10 ' optk
i FLASH # 140/4 70 Y 1 | 256x160 | 0'26
Magnetom Vision
TR/TE FA slice %/ mE . # &
B & & (ms) ) | Blgap (mm) | mig | matix B g
T1 %% | SE & 555/12 - 18510 4 | 256x192 | 523"
T2 %#& | turbo-SE ¥ ?’EI%{‘Z%O) - 1/%/5“2“‘150 2 | 256x102 | #y3'**
dynamic 15/8~10 I
study (1) FLASH # 120/4.1 80 Ja—2.5 1 256x160 | 016
dynamic 30/4~5 "ot
dynamic | FLASH 120/4.1 80 Joa 1| 256x160 | 0'26

* R Tl O RRESEME (EROLORKBTERTRE.)
ETL : echo-train length FA : flip angle FLASH ! fast low-angle shot
SE : spin echo TE ! echo time TR : repetition time

# mean 1 breath period (7 3,300~6,000 ms)
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AR ELDTHERATH YT (H le~g, 2, 3).

2. BHRESORKEA (HBOBRR)

WRE-71E 1988 FEIC Siemens £ Magnetom H-15
PEHO MRI BEBZEEL L THEE IR, 1993 4
7 HX b FLASH #ic & 542 dynamic study 239
i -7 &6, 199644 Aicid Magnetom Vision
HEE 2 h, FSE i FEREEAZ, phased-array coil O
FIBRRTREIZ s - 7z,

1) FEE

13- A EOFBERMRE R I U O h OB MITE
Bl MRI @EHRTH 58, HeFnEES LOHFHE
BygE o s L UERZENICELTIE CT 2 Lo o
EEINTW5,

M CHEREEREOZEH HMN TIThh TV 5 MRI
OB AT A2 xTT (ED.

1-) FrmEE

FOEED MRI FrRiz, T2 BB cERLERES
#ETHZL (BE, B-BFohLBELICEW?D &,
CT [k, SEARSC LY filbin BEBbRh B LW
Th5H. K EIBORFER - o2, & ik
JFERIC BT A IR OB NEETH D, B
ERICEVCTHETENBE (US) ERxa—BEL®
HUks g mEEI T EHEECZETILESD
5. BAE, KEE 7~8mm OMEBHAFED I BT
fillin ¥ ¢ MRI CTHBCHHEh 2 Z &% LIE LITE
BLTkY, GEtokisfTisiEitn3 (K
5).

1-Hi) FrfiflasE

il tEC L vEfEERe S, KE<IHIT,
i~ B LR & B oL lE o h 5.

h~{E{LAIfE (MEEEI2OERTH -1
B rbmbh TRy, HTHRNFERES LT D)
EE, BiREonRcEL. bbb, EEF M
EHECEEBREYED, CT ® MRI KBV Th,
dynamic study =X b, FEIBRS LTRETE 51018,
JEER MRI <1 T2 SRR c—RCBEaRES (B
FEEE) #21L, Tl MRETclsE % EE5VT
NLELS %, Tl HHRABTORBEIE LM, T1
G TRE 5 BT A R REER L
BRI Lra b ht, gL 2 Eca i
KR TH5® (B 1.

—7, BT T1 TRES, T2 Ti%
EBERBETH I EHN%EL, dynamic study TIREEIR

REBI o ED 0, EERRSC LR, HRIE
LR E R B Z EME . T, T1 BB TD
EESMBRHCRCTEEL AT (B 6).

WpE > dynamic MRI OHEZE 2 WRLE. Ma
gnetom H-15 i & % £fF dynamic study TS
% 7% lipiodol CT (UWTMEEKELT5) THRE
B A M BERE60R B F53RE (88.3%) kKR
B X TR D, Magnetom-Vision T4 3158
TH28RA (90.3%) wHRHEEIhTWE (L, 1
EfH ) OREE,HEL2 S & MRI ETHHEIRR
A L ME SRS TR X WRE & ORI R e
B, ZOF—- 23 VEFAOREHEMNIOLLT DIEFICE -
TWw5) (K 2-a).

Dynamic MRI T#H T % 7z H - 7= Hypervascular
nFEEL 2 2O v — S gdbhG. BE—ERY
FIDOEA timing FAREATH 5. =13 timing BIF
ERbADZ L LT RIERE LTI
BE&T, WIFhd hypervascular HEEE MR H 0,
FREBELEZ SR LRETHS (T 2-b).

HBEO timing RRIZ, KEOBIRL O EFH &
AT RS R L CEIIREM A ORBIRH 2 IR 5
REOHETR, BEILCEBEBMARLSE &
5LTH—MOEFATHELTLE 5. &K, BEEHOX
BIR~0OFEA £ = 2 — L TEIIREMHOBRS % Bits 3
BHEN MRI THEEEK AL 205018, ISANY
Bans.

HHREBEOHBUAARBRBERII I Cbhh s Tl
B, TRALDEENRPI LI ER, RENEL, MRI
B, MEEE OB ERTE 2 LA EFR
LTWwAmd Ly, Vision ©FWT, LIROEE
FHTRA TR L, 10EU EORERXE T 5 A
BEFUEFITIE, lipiodol CT & DOHE ARSI DIE
FETIo VARSI TO% IR LK<, 14@® lipiodol
#EHERDO S B 18 LA dynamic MRI TREERISh -
REFAGERL TS (B 7). BECHEEEOR W
NEBLSRAICEV TR, BfEhed vk ERERR
B0, FREBROFREC»»bOTIEEFEHNHE
TEhBH, MRI ETEBEO—FLTHETLE
RERIREIR v, L L, EREOBEE (BioFil
#) OFFHEBROBREATROSSIIMET, 4%
BEINLHEETHD. BE 274 AE% 4~5mm &
- < L7: dynamic study #7352 &ickhlt
BB N R E TORETE AR L TED
BHEROHENRAEN D
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a 'FSE 7k T2 %, K& XH mm OMmMEE (KM 8, BHHH
T (S) FVEBEBROREL LTHEIhTVL .

b~d : spoiled GE #% T1 #iffg. & 6-b) TREIERES. Gd-
DTPA i X %8 MRI BIREAME (5-¢) TIIRE DRSS
FEABSMREERLLTV 5. EEPEH 6-d) TEHRED
SEEABEBILL TS (fillkn).

e B CT . HEIERTETHS.

{5 CT 8. RESEHAETHS.

5 #UeFFMERE.
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a :SE ¥ Tl #EE EE
TR AEE SRS LTAH
Lhn (KHD.

b :SE ¥ T2 H#AG. EHE
BEhbFrEB/EREE LT
Abhahi, Tl 8&E-
xhH Linu.

¢ : Spoiled GE ¥ T1 ##A
Bz X % dynamic study.
IMDEERETHILN, £
3HILERE, IR
B (BREMHE), A3
Wit Bt (EfEE). &
Erid &y, REIEHEE
B hRESREEN.

B 6 mo{tiifraias. CENEZEF T, BFETKEE Jcm OER
BRI N, MFSEF CREBRRIA bRV, CT Th ¥
FEATHRVERERS LTRDONEDLTH -1, ZEITEERE
A THE.
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c d

a~c ! Spoiled GE ¥ T1 ¥, HEA (7-a) TALALEHE mm KOEEEEH (KH) »,

EREBIREMAE (7-b) CTRES, HPETEM (7o ThIFrEEBELL-T

WA, R EREETE L. BRLUTWLAVLE, O slice T HEITIEHELE.

d : EEFBIREEEMEE. B T-a~c © MRI & 1 »AEBTH L0, 2EOBESHRL

& bLhA, MEERE FUEFISEAEO lipiodol BIEATTHR, 28R & Sz lipiodol
CT T L 4EOEELEERRD LR,

B 7 s mERa.
MRI @6 » AT BREOHMEOWBRITHhh T 5.
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% 2-a Hypervascular 7¢cFFfIIaE* @ dynamic MRI 0 & A #Hi**

(B K EEETH BRE)
A (em) & 5 (RHE)
~0.9 11.0~1.9|2.0~2.9| 3.0~
(1) Magnetom H-15 3/9 16/17 15/15 19/19 53/60 (88.3 %)
(2) Magnetom Vision 4/6 10/11 6/6 8/8 28/31 (90.3 %)
&3 (D+@) 7/15 26/28 21/21 27/27 81/91 (89.0 %)

* MEER (RERS ABYERSEETELE, lipiodol CT #&1s) #BELT S
O FEFRS L 0 ORER A I0OBE LT OERIE S

% 2-b dynamic MRI TRHAEL D\~ hypervascular 7 FFH

MRI #BEHEE slice & (mm) |HAR# (cm) | BHME timing | IM?* | T2 EHE
Magnetom H-15 7 1.0~1.4 BIF ves Hyper**
Magnetom H-15 7 0.5~0.9 RIEF yes Iso***
Magnetom H-15 7 0.5~0.9 BIF ves Iso
Magnetom H-15 8 0.5~0.9 NS yes Iso
Magnetom H-15 8 0.5~0.9 TR ves Iso
Magnetom H-15 8 0.5~0.9 TR ves Iso
Magnetom H-15 7 ~0.4 Bif ves Iso
Magnetom Vision 10 1.5~1.9 TR no Hyper
Magnetom Vision 4 1.0~1.4 N no Hyper
Magnetom Vision 8 0.5~0.9 BIF ves Iso

251

# Al & LT lipiodol CT kD 7272L, DSA ETHELLLOLEFNS.
* intrahepatic metastasis &&Ex bR B0EN ?

** hyperintense
*** jsointense

Dynamic MRI & dynamic CT & OB HAY
B2z dynamic CT O standard & 7T\ % EEIEHE
CT (\»$H@ % helical CT) EEH7x\ 7o dd LECHREE
2, s d CT LOBRERIIVWI2THY, i
Mk comE L REEOERTH .

T1 MRS, TR~ SAREOENBEI A
RARMATHABEOBRESS, +oClEshshr®
PHEESLEbNS. Magnetom H-15, Vision & %,
SE #kizH-~, spoiled gradient echo ZEDE BN R
B2 @RZHLN (F I, FKREL hbr->Tw
. BHEBEATIR, BAECKBO~»5 SE $k T1
FGA BT ERNEELTLE, T2 WG T, &
HAFFIRRE X EE B, BRAREY» LB LIFaE
BEEBr, ABESEHIEER T3 L ERTVW A,
FSE &icls - Thbid, EEE BT 5 AN
WEETLEEEATRTLONE - (F ). =

nit, o< FSE #4 SE BIWAS&E 2255
ETLHEYS WRTHHRTHA. ZOLOSRERD
725, FrHMBREOSLEOHENTE S LT dynamic MRI
EB L5y, T2 MABRO®ENL dynamic study
BHAITTE -7 h, timing TR S TRIFE S
BELhh S LBEOBEE, MEES ORI L HESE
AT LI ERRRES 225 5. L CHIFEOR
EIREFAT, timing REOLPEELIEZ LR 5
BIRME AR 2 Fli T hd T2 BABRIC L - T
HHA RS OBE S RTRETH ~ T2 (R 27b). L
L, timing ®BF/ dynamic study THH X/
FFHEBEA, JEEEO T1, T2 @AEG LS
ZEBERTH A,

1-iii)  F DO

EBEFEE Wit CT & RISEZ02ZMED
THAHS. SHIIFHFREEREFOFIBC LY, 28
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£ 3 FF#f@o MRI E5ME (1

)

#F112% H5B FEHI0ES A

T1 ¥ ; SE B & FLASH ok

[SE #] | Bfgs | BEE | E~EE5 | $~EES
[GE &] | ®iE% | ¥~KES | BEE |¥-EES
(1) Magnetom H-15 13 % 8IRE 1RE 285K E
(2) Magnetom Vision 10 4 0 20
& ((O+ ) 23 12% 1* 48

* Odd’ s ratio=12
p<0.01 (McNemar s x-square test)

# 4 F#faEo MRI E8WmE (2)

Dynamic study & T2 GEiRE D LK

dynamic study THRMEH (+) | dynamic study THREELE (—)
T2 iA%< T2 AR T T2 iR C T2 WlRET
& E~EKES &5 E~ERES
(1) Magnetom H-15 55 LR%E LIRE 10/ %
(2) Magnetom Vision 20 15 - 2 k% 3

* p<0.01 (y-square test)

*OOWRE L L MESECEYE (+) T, » dynamic MRI @ timing ASEB.

BEA ) L3 2 ATREME A B 5190200,

Fr#Ef & MRI TR, B2 L S BIFCTHEY
B, OEGBEETLRMBSTH Y, MRI OF|
i, Fhic, CT THEXSBERLCERT
H5hH.

2) BEEER

MR FERESE sy, RESE BrEEEETtH
BRGNS T HEILEREEER (ERCP) R BRI
HER (PTC)) gk s LTROAVWLhTE .
US ® CT &, ThhXvfiETcsy, LFEND
BHRb 205729, BED screening %, [HHEEE
b sEGRHO—RELTHOORTWS.,

MRI dt=—2lav b3R5 EFTEH, CT
US izt L2 MR E V10, BUNREDS VR
HETRAHERMER -7, Lnl, Lk 5iE,
MRI OZS#EEoR Fic kv, CT wEikd 4 Ef
Brbho0H%, MRI X CT &R Wi HFEIE
BTHHHENDY, ThEeFET5 L, HEEOFK
BECHPIRERS D » OB 5.

B> MRCP =%, tEBFE R L 0 IBEER &
FREOEBREEL Z LT E LN, DR B
TIEEREEEFCE D, BELN L L CEEILEER
PATh R S &9 kiR TR A AR S L.
L L, MRCP 3EEHOEIA L STl

G HEmCEE SR E L THEICRETE L L W O
BERTLH -7, BEELESETERBANRET
(BDHGEBRELIZL L), »owERS (Flhittok
m omHEAZE FRETHLIEE I MRCP OF
AEEeT. B, BrBREXFIOIERIKRIE
BREAORH (B 2) CIRERBBECBHTHE Ro
kitansky-Aschoff {AOHH (B 3), XRMILEIRRIE
OHEOBECEHTH > I ERA BB LTV 5.
3) BER

JESHT & RIEEERSR TH 0, MBER TORECH
LTWaBH, d-+LbEECRECELTE T, T2 74
TR LESHERE LI LT, #illdhnuvwosbd
7o tev BEEIL CT ELFEER, MRI iV T% dynamic
study ORHIHTO defect 1 dh » & ABHETIHNE W &
h, 1 CT CEFT 50, 2% CT #»BETH &
ThTW3a2, Lal, YRTERAREAET Y
RTVHERTHELIELH Y, MRI 28 CT HEL#ASL
MBI - IR Ao,

BEo B LT HIE & ER, MRCP BICHEh T35
7, BEoZEick L TR RFICEE S his ERCP O
BECRE v, BE SR Fekecd, Eah
LGB REER G OBRBEREELLRS, US
TEER D FTERMERE S FIRTICK 5 £ o O/ NEE I
L MRCP %f7- T cyst OZ2¥ & #E L L HERALE
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¥ » Y [T
BOEOMEE MRI OREMALL, SEl, Bo8
LB S h D, BRE, FF#ES L OFEED
ZWTIE CT 22 52HEXFT2LESTW 5.
¥/, BB - BEE TS CT LEEORMENES N
BEOE-THED, MRCP V5 &< DhDEK
BCMOBERTEELNECVERNIEBONEENDD.
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Carcinoma of the Uterus : Assessment with Dynamic MR Imaging

Hiroshi SEKI

Department of Radiology,
Niigata University School of Medicine
(Director: Prof. Kunio SAKAI)

Recently, dynamic MR imaging has been utilized for evaluating the extent of uterine
carcinoma owing to development of the fast MR imaging technique.

In assessing myometrial invasion of endometrial carcinoma, the subendometrial
enhancement (SEE) can be employed for the diagnostic landmark with dynamic MR imaging.
In addition, myometrial invasion is clearly revealed with dynamic MR imaging because
the tumor-myometrial contrast is significant. In assessing stromal invasion of cervical
carcinoma, invasive lesions with more than 3 mm of stromal invasion are observed as focal
enhanced areas with dynamic MR imaging, compared with slight enhancement of the cervical
epithelium and the stroma. In particular, the detectability of 3~5mm of stromal invasion
with dynamic MR imaging is significantly higher than that with T2-weighted images.

We consider that dynamic MR imaging is useful for assessment of carcinoma of the

uterus.
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