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Usefulness of Tumor Size on MR Imaging in
Assessing the Prognosis of Uterine Cervical
Cancer Treated with Radiation

Toshihiko Hayashi" and Tomoyasu Kato?

The purpose of this study was to assess the usefulness of
MR imaging (MRI) in evaluating the primary tumor and
predicting the prognosis after radiotherapy for uterine cer-
vical carcinoma. MRI was performed before radiotherapy
in 25 patients with squamous cell carcinoma. According to
the staging of FIGO, 3 patients were classified as stage Ib,
1 as Ila, 5 as IIb, 13 as IIIb, 2 as IVa, and 1 as IVb. Three-
dimensional diameters (transverse, anteroposterior, and
craniocaudal) of the primary tumor were evaluated on T2-
weighted images. For patients with tumors £ 4 cm in
craniocaudal diameter, i.e., the length of the tumor parallel
to the long axis of uterine body, five-year disease-free sur-
vival (DFS) was 70%. For patients with tumors > 4 cm in
craniocaudal diameter, the 5-year DFS was 37%. The dif-
ference between the two groups was statistically significant.
For patients with tumors <4 c¢m and > 4 cm in transverse or
anteroposterior diameter, 5-year DFS was 63% and 50%
respectively. There was no statistically significant difference
between the two groups. The results showed the craniocaudal
diameter of the tumor to be the most critical factor in pre-
dicting prognosis after radiation therapy in uterine cervical
cancer. Moreover, MRI was an important means of evalu-
ating the depth of uterine cervical carcinoma. In conclusion,
MRI is useful in evaluating the effect of radiotherapy and
predicting prognosis in uterine cervical cancer.
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fi ANBHEMERES O b CF IR LR R D E
BMOWRETHY, FESHIWT 2R FEIHIShT
WaHHOD, BIERRERESIZ VT AT 2 OFEUIRT
bhH., FEFRMOTFHRYRETHHET L L CHEEE, E5H
8, FEINEHE, Vo VERIRERE, ) v TR L
ERBHIToNBVY, 205 BEFEIZOVTIE demZ iz
HETFHRAREVIHRENDH YIS, EREERARES
(International Federation of Gynecology and Obsterisc, FIGO)
ZI9METEFHOBMOUET 17, B 4emPlN %
Ib1J, d4em %82 AUIXIb2H) & M1 L 729, BESSEE D
EHEZODWTIRARISATWEWED, NP, CT,
MRI, BEKMEE L4 OMENDH 51019,

MRI (magnetic resonance imaging) &, H7EDFIGO5 D
FiEL LTaRiciAvshTuings, EBICIZTFEH
FEDJRATHEITEE, BUHRGESROHEICHHE ShTwn
A0 T, MR & B8 EQREIER Lz, &
N E TMRITIEREICHIE S Wz BEBE & T % SRR ET
L7HEIZE SN TWE 20 AhbibIUIMRITE I
SNHEZEY B =K M DOIERE & FHROBEBRICOCTRE
TV, MR ZEBIOTHRET 5.

¥ &R

19924 1 A4 519934128 F Clzise &g Rk 1B
W, 61DOFEHERT LI RE 20 LAImias e LTl
SRRGRDRAT SNz 205 B, IEHRIEHRTICMRI %
fg L7z2sBl e fatad g & Uiz, MRURAE D &[G £
TOHEIE, 0 H»SEE28HFTTH o7 HROFERE
FZRKITIRT (Table 1), % BHREGITEFH 2R
T 5728199248 1 AA519934E128 £ COREM &8 &
L7z,

TG RGO F 1341 ~845% (L fE647%) Th - 7-.
FIGOD 5 ALZ 250 < RRAGEITHENI S0 3 51, 1majid 1 4,
b 5 61, MIbA136, 1val] 2 61, TV 1| HITH 7.
ERABIEMIE 2 B S71 8 B 3 TC, dvizoh AT

BARER SR $559% 6%
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1. MRIE%

B HRIE I PRAGHT | 2 B B MR AS 2261
ThiAT Sz, MREEIZLST A 7%
S (B2 BUIMRT-200RX) Z ffi ] L 7=,
T 158 4 (SE500/15/90/1.5 (TR/TE/
FA/ excitations) ), T25RFHAEHT, J<IRBT
1% (SE{%2000/80/90/1, % 721Z1500/60/
140/1.3) #Hf& L7z, A7 A AEI35~
6mm, AT 4 AMIEIZAT 4 AIE D20
% & L7z, ¥Rfg#ipiE35~50cm, < b
) w7 Ald256 x 128 & L 7=,

2. 1EER

— MV S OO JE B R X T2 56 T %
TEEFICHEEREZ E0E, T2if
WG CRE S HEEE BIEOGFIERAIE L
JEEEOWE (EA a, Bifkd, & c)
ZmmEATEHRL 7. EEEOIE
1L, 1 ZOBEHREEE & 1 ZolE AFHE
IZTHT =7z, FHlZ / FA%fMw, 24
DEA TR 0 & 58 S N5 fEE
BEFHIL, A%0) 2PvE L. B

FEIIEHFORAMETRLZ (Fig. 1), T BB AR 71

Table 1 Patients’ characteristics
Case No.| Age | Clinical stage | MRI stage Tumor size Tumor volume
axbxc (mm) (em?)
1 51 b I'b 15 %15 %10 1
2 76 I'b I'h 15x10x12 1
3 65 Ib b 20x18x15 3
4 64 Vb b 30x28x20 9
5 52 b I'b 18 x17 x 23 4
6 84 Ila b 32x43 x28 _ 20
7 52 b b 50x47 x28 34
8 72 Ilb b 40x37x29 7
9 78 IIb I 55 x40 x 30 35
10 70 b b 34 x40 x 30 21
11 65 Ib Ih 45 x 30 x 35 25
12 72 IIb b 38 x28x37 21
13 51 Il b IVa 55 x 23 x 40 26
14 42 b b 47 % 50 x 45 55
15 44 b IVa 55 x 60 x 45 78
16 55 ll'b b 72 x 62 x 47 110
17 66 b Ilbl_ 72x70x48 127
18 72 lib b 60 x 50 x 50 78
19 73 IV a IVa 42 x 33 x 55 40
20 79 l'b b 60 x 30 x60 57
21 59 ll'b b 48 x 40 x 60 60
22 41 b b 35x63 %60 69
23 45 II'b b 43 x 40 x 62 56
24 59 iVa ivVa 80x55x%x78 180
25 54 b b 90 x 85 x90 360
H5.
B RGHR & L CHOVE IR & FE RS 2 47 - 72, HLERHR

SHIIOMV 7 1 F v 7 Xz v 1 [#E2Gy, 5 [T
S0GyHEST L, B FIXeFRe LhdEiREiTto 7.

Fig. 1 Method of measuring tumor size by MR image.
(A) a: Width.
(B) b: Anteroposterior diameter, ¢: Craniocaudal length.

FrR114E5H25H

SNFEEENPSUTOZE (HEH L.
HE B (cm®)= a(em) % b(em)x ¢ (ecm)x /6
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Table 2 Comparison between MR imaging and clinical staging of tumors

6. EHBEROBAHIEE, EREiEEx

Clinical stage WG ERT 1 A Tl FESEEIC
MR stage b la b . . Vb FERBHBFANIED N L o724
(n=3) | (n=1) | (n=5) | (n=13) (\nz‘z) (n=1) ERAHIEE 2% L7 EREBIZOWT
P— 5 S 1 i, BERGICER s h - RRER s 4
= & & b 2 W, RN ORISR E R 7,
b (n=15) 0 1 3 10 0 1
IVa (n=4) 0 0 0 2 2 0 . 2
1. BEEEREI EMRIC & READFEDOREE
b= T2 FRARWIRIZ BT B EEOF = EAS T 5 Hi2i% (Table 2)

c = T2 IIRWT IS BT 5 IEH O 5 dil 5 18 D 1%
3. HEteERAnERE

A FF#(IKaplan-Meiert: # W THH L, AEEHREIT—
b Wilcoxont®ig & FHV 72, 72 BIBBRANEERER (5 51) 123885
THERAAHZ b o TREIMERIEE L Tl- 7.
4. MRID5BITE & h - REBERE & EFROMFR

WE S NfEFE@, b, )iZ2nT, UTFokdc2 8
W, EROEFET L.
A FRIEFORAE () FI3HHREDG) D) bRKEVWED
FEA4emll T &, dem %8 A B BEIZ 4.
B ! B &A1) (c) DEAAemPAT &, demZ #8254,
C : JEFARA35Sem® LT £35em* B2 AT L7,

a=b=c=dem& ¥4 &, BEAEIH35ecm* e b 2 b
o, FEEAREISemP 2R L L.
5. MRIIC & 3TEAFOFHl & £1FEDOBR

MRILE & 1) THF % 5#if LiwE 5 2 TV A FROBIR %
MEf L7z, MRIUC & 29657381213 Togashi & 12 & 5 3Rk
WA L7,

R O
stage Ib(3)

o .9&———69.1‘
=) £]

stagé_lll(e) L
4
R 1Y

stage lllb (13)

stage IV (3) ( ):No. of pts

0 10 20 30 40 50 60 70
months

FIGOIZ 37T BRI A E T I B S iz di32s
Bl B13BITH - 7275, MRIZ X Db & HE LD B4E
BUIFFAE Lo 72, MRIC X A998 Cl3 bl 6 i,
ObiA1SH, 1Vall 4 FITH Y, MRITIZIbH 7= (131108 &
TS, NZ TN E B S N5 X ) REFIDEZ 13
demZ @R HPIThH o 7. BRIRFHAIC & D A lHr T,
Nall] 1 #1135 & O 5 BIDFE 6 61 & 161 360A5Fig. 20
WEPTEAL, 5ERTERIID LY L ) %R E
LA B E o7

—AMRIIC & 23558 Tiai 6 41 & 1ol sHl o 44
A ZERX A LI R, FHRERTLMHEEZRLE
(Fig. 3).

2. BER L ETFROBRE

JERHEIESEE 4omT 2 BICHB LEFRT kO, £G
Bd D\ EFIERED 4em VT HEL 8 BT 5 SEMIRAELERIT
63%, demF B2 ABEDITHITIZS0% T, dem% 2 B HD
AP EINC & o 72572 BER IS A 2% (p=0.20) 137
o7z (Fig. 4). — HHEBEOE SHT 4em L FEHIZ 134T 5
FEISFEAFRILT0%, demEBZHHEO1261TIE37% T, 2

Fig. 2 Disease-free survival according to clinical stage.
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Fig. 3 Disease-free survival according to MRI stage.
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N1

: L
d=<4cm(8)

6 ®
SRsiip=asiz =l

A d>4cm(17) Leo

N p=0.20

d: width or anteroposterior diameter
0] ( ):No. of pts

0 10 20 30 40 50 60 70
months

h=4cm(13)

3_1 ] ©—€B-€
.

4 £——8—F

h>4cm(12)

2 1 p= 0.015

h: craniocaudal iength
0 ( ): No. of pts

0 10 20 30 40 50 60 70
months

Fig. 4 Disease-free survival correlated with tumor diameter.

TEMNICA 2 (p = 0.015) & 586 72 (Fig. 5).

HEBAAZ35em® T 2 BRI, MRFOERMAEFRICIEE
FESROOLNIZ(p=0.015). EHAEMROMK L IITTE
BAEREZ ST 35em® 2B Z 12010260 TR X HHmH
demEHZ Tz,

3. BAiB®ES LV ERESR

JEBED ) bR S HM%E 2 BICAF LRI, S
4em L FRED 136D B RAT A 2, JRATfssid %
Moz, Lo LEksizfgid 4 H1(31%) A 6N, 1) v/ s
B2pl, Wik 16l Bk flch o7, ifms L g
B OSEGNIEFRIE L72AS, 1) o2 SHisks 2 6 G i
EALERGEIC X D BT 2 ShTwa.,

—F demZ 8 2 H B2 5 51(42%) (2 IE IR AT A5
FIEL, Bt S 5 2 PICRAEE RO, ER
RS Pl(42%)d b, Finf 2 fl, WUEEREE 3 FIT
H oz, FERATHIEHEG & EBEERG O 7601, SEIERHE
L7z,

zZ =B

HAEOFIGOSMEIZIIMRIIZHA AN N T Wb DD
REARWTICAE B & ) BEDTH 10172 L LIESEEIE
MEEAT AL R EEA 2 SEHIN L 726 @454 {, MRIZHW»
FHEILITE AT, Tt THEESEOMIEME I (e
TOMENTFHENS., MRITHIE & LA HEHEICITIES
DEMLLVEEZ OGN, BENFHEICELS L BN
5.

BRI D 5 \ILER RS O FRERE LokET
1%, MEBEOH KRS 5 VISFEE MO KL & bICTFRIE
Bl 22 & LIGHEDZ N1 AL Aem T L

ERIIESA25H

Fig. 5 Disease-free survival correlated with tumor height.

7oEIZ & B EChung &1L, TEBHEDT dem Kl DRES O RiFT
FEEERIT 5%, 2 SEAEFFEN02% THLDIZH L, 4embl b
OIEBITIZRFTFEISENM0%, 2 FEAEFFEII47% T, b2i
L OWEFOFHSED TARRLE LTw5BY, FizAlvarez
Lz A e, EHEED 1emEL T OFEFITI0EATFHIL92%,
Llem# & 4emPL T OEFI O 10FAELFFIZT0%, dem%
M2 DMEHEETY 28 @ids 2 LT OER D 1045 £ 75
1356%, 4cm#%#z HHEHELETY ¥ 2A 3 ML L O RE
BID10EETFERIZIZU EBODTFHRARTH L LML
760,

Mayr &5 i, BUHRIGHE AT S W7 T SRR RED D IE#5
ARG 2 G RER R ICMRITHIE L, PR L RITHEERLIR
T LAER, MESARMoem %82 5 L BFTHIERIET
L, FPRIIARE 4D EHE LA, £7-Burghardt s (2 X
% & T E G T M S WARERIN028F1 12 OV TRREGET L 7z
B, FEREAAREDS0em® L 2 2 &, 5 FREAERITE EICE
TL, Uy EiEfEd71% L RIEN L Tz, FIGOT
B IEBEAREIFEE RIFICHBET A Z L 2R LA210,

W & B E S DOstaging VA IEHE 7 DIITNMATHH &
pTNM& I X 5GBS LA THL P TH LY. 256
12, FRlCREZIESTIIbE LT <, @AFHBOMEmHS
BB T EDAGAE A S B2, BEREbIE L
OIEHAE 3 HMOD ) HATRE F IXEGEROBRKIEDF
13:56.7mm (57N 8mm ~ 52 /90mm) TH - 7z, —F, HHRIH
W B L T O RT#%E T 723 EARORKEOFY X
34.8mm (F/M0ram ~ 1 /55mm) Th -7z, —HMRIZ L 2
TERTFOFHETLE, ERRFBIANLE & 2 & h TOERIIX
WIS Ib F Az IdIb L BT S Az, 2 & ITbulky &
JESFIEMNZ T & B SN T W I LFEZI LN
(Fig. 6). MRITIZ2 ¥ } 5 X MMREEDNRWVWI L &, £
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(A)
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Fig. 6 MR imaging IIb and clinical stage Illb carcinoma of the cervix in a 41-year-old woman.
A: Sagitial T2-weighted image before radiotherapy shows deep myometrial invasion (arrows).
B: The tumor extends to the bilateral parametrium, but no direct invasion to the pelvic wall is seen (arrowheads).

DTz #f§ ¥ 5 Z LDk Z L2 6 EREREREZE
W2 EPMMOMEBELILBLES TH D, &bIHEH
MR R BERE, TR 2\ T Y TEFE 1) 52 ASTT B
THHEV)FFMEATSH. A ROKRE TIERFRFHIC X
B PR AR CI & LA L 720123 L, MRIDIF
AR X 2 AR T BIF 2 A S h, MR
FHREHET Z2HRPPBEOHESEL LTOEHTHL L
Zz 6.

S BRGNS £ MRITTHISE L 7= JE55% TRl L
TG LB, BREN 6embl LOBE, FHRARE R
BELIAERDPBONTVAO, k) ICHROWME
WX ITHESFIIERIEL LTBY, FoRAMEF%IC
DVTEHERIN TR, RFFEERTIE, BEEOD
LEAES IIFHBREORKMED 4om THHE L 7284012,
MEEOBIRAEFRICAEAEL RO R P20 L, B
FEDEHEEZ 4em THHE L2541, MEBEOERAfFE
CHEEZRO. EHEEIB5m’ L ) KEVEEE, &
SHMIZVTND demZBZTHBY, FE~OBEE@ERHS
AoNT:, FEREBHEOWEEIZOWT, HFIGOSHETIE
BE AemDPIEF B oWTOHEII L {, BEEORE
I3HERRH B B VI LERE TETOMENSH L LD &
Bbhzhs, 4HBIE SN 3EEEDS b, EAREH
BREIEZLABICL ZHENTEELEZ NS, —,
S HMOEREOHEIZOWTIINS TIRETH 5.
bbb OKE TIZEREROF IO WT b EEM A
MR TAER, ¥ S HH T & BEICHBET 56 R25
BRIz, HHICE S HAIZ DWW TIEEO#EERIMIIMRIO &
HEMREE Z 2 6, Hakk% & 2B EEE O ER L
FHE IS I EMRIZ IS EE 2 &# 2 -T2 A EZ SN
5.

B 4mEBLIGFAEDTFHEIARE 2 BFERE LT,
FRHI#EOR S L EBEROZ SHFERE LTHETS R
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%. bulkyZBEB D RBAHHESENE W) T EARESH
TWaH, FEEORERREICL > TEbTHZ EhsE 2
LN, PIEMEEEObulky S C 3455 H D REANE <
BB, FEBICHFAET AT 2 gHERO8 &
BB T TR EDHNEE. Z0-0RiFHIEED
BT REREROREEEN AL 22 TielH D L. 45
OIRESTYH, Kf, FIEEIKEVER L b EBIEZEEO
EHBNZ EREROBEBENIC OV TER B L THERE
vy, FESEEDneoadjuvant chemotherapy O RN R ¥ 5 %
MRIZ & ) & L72#HET, SloFghm, o% &k
R % A & O T FEB) T IR/ N EAR AR 25 5 T
EHREN, FRICEMTA2ET-L LT, HifEEoFRE
DULFEWDTRIB SN TWBEY, 4704, AERIZEE < M4 55
Bz & A B0 RS HIEE LR T 58, +oiEEL
ERTHLENHHLEEZD.

= &

1. 19924F 1 A 51993412 H I &M B mIEic T,
G HRIOMRIAYEST & NHEHRIG IR OSIEAT & N7z 5 SEER
R ER 25 B 238, EREEFRIFZICRIZTEE
DWW THRE L.

2. EHEMEGAEIIMRIT 3 FIHEL, 4emZzBREL T2
IS UIRET L7, IEEED ) BEARE IZHBED
4emLL T DRETIL 5 SEFRAFFEN63%, demZ Bz HHET
1350% T2 HEICHBE RO 5Nk h 572 (p=0.20). F
FHTI0 (8 £ H0) % 4emT 2 BEICAHH L 78412, 4em
DTOMHETI0%, 4em% iz 2BE337% T2 BEICEFEE
2RIz (p=0.015).

3. BEHEESEOE S MM dem% B2 5 & FHRIARE
BHEEE LT, BETHI#EEOKT & EZBRiEE oMins % 2
Y (AN

AAERSEE 559% $65
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4. NEEAEFEDBSem L T OBED 5 FEIRAEFEEIL69%,
3[Sem*E R AHTIIIT% CTFRIZFEBICARRTH o2 (p=
0.015). 35em’ %8R 5 HEDE S HMDMESHEIL 12613 T
4emF 2 TWIz,

5. EBEED ) T EMHRIIMRICIERZIENESHTH
D, FRETFHTL2RFOMEREE LTERATHLZ L
WEZ LN,

WEMLHIIHY, TEEZE IRV BARER RS RYTES:
BE BURERIEBEICR(BRHOBERLIT. 4, BE
T AER] % ZHRAETH 72 AR R FE S R BEai AR o R EZ i &
fib, WARIOIET, HEL D THETE R 74 R s
SREOINT  FEREE X Lo &3 5 B O %t ) 1 2R
LET.

AWFEOEFIE, 570 HARELBAHRESHE (19984,
F)TRRL.
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