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MR Imaging-Evaluation of Therapeutic Effect
of Radiotherapy for Uterine Cervix Cancer

Hajime Kitagaki

The purpose of this study was to assess the diagnostic
efficacy of MR imaging in evaluating the therapeutic effect
of radiotherapy for carcinoma of the uterine cervix. Twenty
patients with advanced carcinoma of the cervix who under-
went radiotherapy were examined.

Based on the comparison between tumor size on the T2-
weighted image before and after treatment, the response rate
was as follows: CR 11, PR8 and NC 1. The response rate of
the cases with a maximum tumor size less than 5 cm on MR
images was superior to that of those with one larger than 6
cm. There was no correlation between clinical stage (FIGO)
and response rate.

To evaluate accurately whether or not there was residual
tumor at the end of treatment, we assessed the clinical find-
ings in regard to recurrent tumor during 6 months after
treatment that was used as the standard of reference. The
findings of MR imaging and biopsy at the end of treatment
were compared with the clinical findings. The accuracy of
MR imaging was 90% (18/20) and that of biopsy was 80%
(16/20). The accuracy in 14 cases that showed diagnostic
accordance between MR imaging and histological findings of
biopsy was 1009 (14/14).

Therefore, it was concluded that MR imaging is very
useful to elevate diagnostic accuracy for evaluation of the
therapeutic effect of cervical carcinoma.
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TERHEI, WARHEMEESE O b TR LEOR VA
ThHH%, ARG & 2 JRFrHEEhE <, AR
OERFEEETHE, L L, GEEIRIC O Tomgiz
& BEBIN LTI BT L T wn, STEERSE L2
MRI i3, ko X # CTic e~ F 72 F iz
n, EEOMEATEFS LB Z & b RER AR O m{%: 2
Wrid k& (2w &7z, B ABHEMERES I D v T
i, MRIDWBLC &) Wi Er#FL{(mEL2ET 2
WEFECRLN BV, L L, MRIIC & 2i¢ AFHE
PR S O B R R S O NI DWW T oS IT 5 5
A S RHEICET A RERFLLITILAER ALY
Vv, AL, FESEEOBSHESEEIC B W TRBN L
HHERHE#IT) Z L2 HME LT, MRIOARMIC
DWTHE 24TV, MR /{0 THET 5.

MR HUICHE

1.3 =

AEGERIIE, 1989 4F 7 A5 1992 4F 2 A & Tz B PR
BHIEHS B W TR SBERE D THEAT & L7 BR PR3 1Tb DL 1
THFHOFEERRES 200 TH 5, WiRIZ b 1 7 4,
[MIb W 124, IVali 1B TH -7z, Flild 31 mEd 5 82
ik (CF¥66.2m) T, FWEMTLAEZFEZETEA T
Zev, AEEESEEIC IR R 18 B, IRIE2BITH 5 72,
2., FHEZBES LUREGFE

fili /L 7z MRZi& 1%, 1.5T (Philips#: 8 Gyroscan, S15)
7203 15T B L 05T (Picker ##8! VISTA-MR) #{z
BIHETH B, 206 14B% 15T HET, 6#1% 05T
PE I &) KA L 72, Hf%ic i3 Spin Echo # (SE #:) #
w7z, B &1, T2 1% & L T 1800~2000/
80~100/2 (TR/TE/excitations), T15 1% * L T
500~600/15~20/ 4 (TR/TE/excitations) T & 2. i
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10mm, Field of View(FOV) # 35cm X 35cm & L, #i#f% 43
L OHEAER = P Y oy 7 203 256X256 & L7z, & 512 20 %E
9 Iz 2 v Tid, GA-DTPA # 0.lmMol/Kg body
weight #HEE #12&E5 MRI 2 8% L 72,

3., WEHEAESE

RS, 10MV 74+ 7 X & B 102Gy, M
5 [ TFF50Gy AL, MRATEIIeEE e LiERIc L) h
LMY # 4T - 72, Remote after loading system (RALS)
12 & B HEPIREIZ 60Co Ic & 2 Ffi RN I T, A M
B CM 1 Wl 6Gy % 4 [\, FF24Gy MG L 72,

4, REBERFZCEBRICE BEEDRYE

TR A BRI A2 1 0 AR O AR A 2 WAT L 72, iadEETR
DML, W L R TR OB b T 2 i
I8 F T 1~ 3 AT 72,

M & B HCH R OWBHEh R SN, 155 R R
MFAEAIZ 3517 2 viable 7 fEEFMNE AR AE B FLIE %,
MBI EERAE (BEMIC 2/ 3 BIE), BREE~ e
F (SR~ 2/3LUT), o< BT, 12T %
S & 0 B R R DR, b, Fahoy 3 B CEEE L
728
5. ®REtH*

(1) MRIIZ & 2 HUOHIEED 1 KRN E

a) TESEONEERIE T 2 5hii% CIEw Sl L v
bEafEmiciiiansg 2 &2 609, BESHBEEED
HAEMP & L, BRARESBICBIT 2MMAZMme SN Twiwn
2 ZOREHMEHEIC L D, BB & R IkWi o T2 i35

Table 1 patients characteristics

Case Age  Clinical Tumor diameter

No. stage pre therapy post therapy
1 48 b 6*6%6 0

2 72 b 4*3*5 0

3 63 Ih 5*3*4 1*1*1
4 77 IIh 2*%2*2 0

5 70 115! 3*3*3 0

6 76 Imb 4*4*4 2%1*3
7 59 nh 7*6*10 7*6*10
8 73 [1195] 5%5"5 0

9 72 Imh 6°5*5 2%4*2
10 31 Ih 5%4*9 3*4*5
11 70 b 6*2%4 0

12 58 b 6*4*5 4*4*3
13 50 b 7*4*10 4*4*2
14 13 IIb 3*2*3 0

15 77 I b 3*4*5 0

16 32 Wa 4*5%6 0

17 32 b 5%4*6 0

18 67 1185] 2*2*3 0

19 75 Ib 2*2*2 0

20 58 1I'b 4*6%6 2%2*2

IzBWCHER, Bifg, A0 35m%EFHL 2. cm HAL
TERL, NBUELUTE L% WS AL, 1GHEHI# TOM
EARR % e | 72 (Table 1), BEHE 105 8 ) H) % 3
HWINZFE, JABHICEE I EeIclR LY D2 CR

® ®)

C)

Fig. 1 Stage Il b cervical cancer in a 48-year-old
patient, (A) T2 weighted sagittal image shows a
huge mass (external 50 Gy and internal 24 Gy).
(B) Sagittal T2 weighted image shows tumor dis-
appeared. The cervix is not swelling.

(C) Microscopic observation (hematoxylin-eosin
stain; x40) shows necrotized tumor cells (on
upper side) and invading small inflammatory cells
(on downward).
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(complete response) (Fig. 1), 50 %Ll E#i/hL Tvb L d
# PR (partial response), 50 %kKiinfE/% NC (no
change) ¥ HI5E L 7z,

b) Gd-DTPA # FHv~ 7z 52 T1 s@il%ic & 2 i55h R
HIEDTHEMEIC DWTH a) & A TR ONE
PO I 5E LA L 72,

(2) MRI & MO IEHD R E D i

Lico MRIZ BT B iEH RO ER R 2 EHIC L 5
HE L oIz LY, MRI DA R & MESIZ OV TR
FL7. 2o, BEEERO MRI, o TR0
BT ENFTNEY 247 H, 1T4 HTH - 72,

(3) MU MIAFR: DREBI5E

MRI iz & 2 B SGHesh A 2 o SR 1< 13 G A 1
FAHONIC IR L, SRR R 2 78 TT ) o»E
THoy, BECEEETHL, L, BFGEOERT
3Bk D —3 %GRl 2 720 TR O BRAFIZ G T &
e EEZ, GRS OGS % 85 LR OH
L LD EECHE DR Y T A Rl L A, B YR
D RMIC 2 L IGHFERIZIRER Y < T RS
ZRZIL)BZOTHRMZ 6 7 HE L7, Wb#EE6 2 LN
12 R AT P SEATHERE T & AU HER T e T D IR ARAE L
Twizk#z, 64 HBICRIrEIRL 2T tUTHU #IGa %
HTHRE CR EFMEL 72, %3, HAFEIEO N3O
B 6 A Al 7 + v —T » 7 THEM TIEEMNE 2 325
720, MRI TRTCIER %2 B 54852 B0 L F
ZHENC A RBEEZ ATV, RFTICIER a2 Lk
o A R FRMEE L E 2,

(4) EFERIREHEET AR TIC DN T

MRI THISE L 22 i B RIS R A e R R 2 EA T 5 5
T OWTRHEN L 72, ERHSRINIC 2T L iaHsh R & 48
iR e
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Table 2 MRI-evaluation of therapeutic effect and histological

finding after radiotherapy

N MRI NC PR CR
res%\ (No Change) |  (Partial (Complete
tumor cells Response) Response)

high [ ] O
moderate 0 bee Q0
~slight ® O
no QO 200
| lole®
Q0

@ tumor diameter =6cm

O tumor diameter =5cm

Table 3(i) Local recurrence within 6months after radiotherapy

No. Rec.(+)* (=)
Biopsy (k=) 10 7 3
(=) 10 1 9
No. Rec.(+) (=)
MRI (+) 8 7 1
{—) i2 i 11

*: local recurrence within 6months affter radiotherapy

Table 3(ii) Local recurrence within 6months after radiotherapy

] *

1. MRI (S & 2HRERED 1| RHROHE

a) MRI & T2 5@z & 5 G sesh S 2 okl -
i2 20 #lsh CR 12 %, PR A5 7Hl, NC 1#ITH - 7.

b) Gd-DTPA Iz & % % MRI D& % Tl 9 #l s CR
M5BT PRAABITH - 72, F—IEBD T2 5% &
BEFEHET, CRYESHFITPR AP TH - 1285 D
95 7H (CR 4%, PR 3#l) #EFEr—HL Tz,
2. MRI & ERDEEDRFIEDLLER

ERC & BIAREh AR E o FE R, FhH10 B, AR
84, EAhE 261 TH -7, MRI &AERIC & 5 iEHHE
HEHI—E L 2012 60 % (12/20) THYH, F7=, HEHK
HEOHEMZDOWTIE, MRI TPR Th - 72 5l
134 1) & 3fiic, MRI Tid NC TH - 72 Ak k20
AT H -7 1P A —EEIE 70 % (14/20) T
# -7z (Table 2).

3. MPBAREORBBRENER

FHTE3 25 H

\ f:ollow up

\I@i Rec. (+) (-)
MR (+) B (+) 6 0
MR (+) B (=) 1 1
MR (=) B (+) 1 3
MR (=) B (—) 0 8

MR (+)=residual tumor on MRI
MR (--)=no residual tumor on MRI
B (+)=residual tumor on biopsy
B (—)=no residual tumor on biopsy

B 6 & A LINIC R 2 8, iGMEaTL IR &
FhH) EBbNnid 8HIT, IGRERDMEEIERT XL L

BNz 120TH - 72, Z OS2 FEliHNE L &2

THEEFEAF DA MBI L CIERHR 2L 2,
HiFEO & 2 ICHET % &, MRIIC & 2 BHZNRHE T
NEBEHRGFEDH - 12 8B 74 (88 %) »RFTFEIREL,

BN o2 12600% 118 (92 %) 3RS (6 %

ALIA) hidedr - 72, —F5, HMeC viable 7c i 38540 id A
o bl T 108 78 (70 %) 12 HATESE %R
#, viable e EIEHIIEAFESD & L le A - 72 10 v 9 I
(90 %) XEArfES (6 2 HLLW) L % - 72 (Table 3

3
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Table 4 Relationship between therapeutic effect, clinical stage
and tumor size

Local recurrence

Therapeutic Effect CR (within 6months after

cases radiotherapy)
IIb 7 4/7=57% 4/7=57%
Clinical Stage IlIb 12 7/12=58 % 4/12=33%
IVa 1 0/1=0% 0/1=0%
Tumor Diameter=6cm 10 4/10=40 % 6/10=60 %
Tumor Diameter=5cm 10 8/10=80 % 2/10=20 %

(i), Gi). MRI iz & a8 4 5E 13 18/20=90 %, H:#r
12 & BIRHEENRHIE L 16/20=80 B NIELETH - 72,

4, RERTEBHE L ARDROMLE

MRI THlE L 72 G HEATIR SR & iR % i+ 2 &,
REE 6 cm Ll Eo 10 v CR 4% 4 #1(40 %) T, PR #% 5
i, NC A 1HITH 0, ikE Sem ELF TiE 10 # CR A%
8BI(80 %) T, PR 2HITH -7z, = DFHE, HirtFnyic
BRI IEAR 2 EA T 5 L # 2 &, i (Fisher
DEFHEMERFTHE  p<0.10). —HERHHB & AR
DWWk IIb i TR -3 # AT 4/7=57 %, HIbWIT 4/
12=33 % L WD HELT & HREICIIH L 2 Al 23
thr o7z (Table 4).

Z =

FEYEIIAREBMEEEOh TR BEOS ERT
b 5w, WEEEELGWOBULEEZ EHTEY, WETH
SFEMWIEL D LB BEFEMRII L, L, TEH
JEEROIEHBHRUE 5 FAFRTTEMRR L ) Lk, #
OEHE LT, FEARETERRNO 1 WTRRS 56
D% <, WIS TFEYEIET L ERS S W2 LTS
Nna2, LizhTs THBAED FESMHOEHNAI HE TR o
MR IC A S A, HARDHELT T & S 0 G % 5 6
(3, BRERMEATH Ila 38 F Cld FHli#iEH 5 2 57, Illa i
LIT Tl A0HE % 49 2 B8 13 U G & 1T

L, HIb#LLECRIBERBER AT 5. Lizdt- Tk
HBIERONGIBFTTIRIADEIT L TV BEEHIH %\
é%ﬁﬁuﬁ%ﬁ&&#r%ﬁﬁﬁwa&h&ﬁ%%
b, ZOL 5 ICHEHEIEROMG & 7 ZERNCIZH LW B
WHADREB D FIEL 5 5.

INE TFERBROIUSREOMBHEIX, el
LU ER THEBOBRIEDBE LN AR 2 ERT 2 L vk
HEThotz, LarL, SiHNRRBEOEBMTRLY,
Eiailﬁli - BEERR M IR T R o — B TR T 7

, BEICIFAEME AT L 2 WiiRkd v, 72, BT
E.ﬂi:ﬁaﬁ%’é’ SR OO E R NIEEE R, ) o <EiEER I3 R

4

fliT& v, £ LT HHMisknMsHE Gt % 85 L <3
fii§ % 7zsH i X FAFRD M EI A F B, TS TED W2
W EETH H5%, BUAE, 15 SO B SiGEh 5 4)
SERMEL L THEE L2 i3 {, MM ooz 7
(T 2D KB RIC D CHERMESLETH 5, [
ARG P e e (2 e 1 TRl S 2 DI —Dnf
B hdTha tBb s, 2ok ) 2oWaEikikc 3o
fﬁﬁ?%thtu,@ﬁ%ﬁ%?%f*kﬁﬁ\%&#
VETHY, X# CT, MRI, #FH, mME&EEH»HITFL
b, Zo) bREH, NEEZICIEMTTFEEEN’R
%Wmﬁ%ﬁm&ﬁﬁia T 2T 7 < RIS B RS
HEBIEE 5. Kic X8 CT I3 IG5 X H 8P afkon 55 R
13 X BIBUIE D 2K E W T, WHERICHH T X Feith
RIEHN D & 5 e REZEEOEBHHIEZFHITE: 20
7, FEETCRIG L A2/ & 7 I T ld IE 5 SHERRL RS, &
e X AR O 2D /8 70 v 7z i I i L 229 L
72hio T, BB L X8 CT TalMiid 2 = & ik
HEEE B b,

izt L MRILIZ, FE %R0 IEW M & 55 e o 2
P 7 A MHXACT 4 L b Wik & bl L iz
LT RE , AT Smm ONFES £ THE T RE & #ig
SNTENY, FIAETOWIH A S I3 728 R i P
DHEIRIC L RS o ER Al & L Tk b 3¢
TEY, BUHBGBIREEOmG2EE L TLFT
&5, £ THMFHIT 20 HoTEYFAESIZ, MRIiC
& 2B BARERI N E 21T - 20T, UTIC 2 D&M
EHHIzOWTEET 2,

1. MRIZ& 2 HSHBEAD-- X3 RO¥TE
a) T2 5digIc & iBHE A E I DT

FEHORRT L 72 20 EH TR OE 5 Ak & < 21k
L7z & v fERT 7o dr o 227280, NEES OS5 i3k
RIS LT, RO A% T2 Miifgic L 35
ShAHsE HE & L7,
b) Gd-DTPA i T1 #F&IC & A BB EIC oW
<

Gd-DTPA i T 1 MG CidmiLfrgEsEsn
JiE 355 NEBHEE DIRIB AR 5 T B & T HHiEHH 1) 20
GEROEIERENT T ¢, BENEE o 9 b viable cells
HEDRREL LD T 3 DFHMili WIS 1172, FBEDHG
L 725E B TlE, IEHERTIC 12 SRR DR Ho-o v i e % 5%
U, B PRALRE A0S M & sz, Hricak & & 5 Mg IS
ML TGAdDTPA i & 25 MRI #5617 L ClREIBED#H
#HTHY, ZoOlKEE L TFEHEEITRENE o 72 oHE AT
4 C Hypervascular l2 % > T b 2 2 HE 2 L &
WDl TwaM, CR &2 bzl T MR % it
7L 72508 TR R I i ik S R M, ERCI O
BRI & ARG E Th - 122 b b, BIRBNTF
B SR I R D AR L & IR A - TB Y, TRV
rRTLoEFEZ LN, F2iE% MR #/HifT L~
PR 7T, 6% P& D% T HHA ) —

HABEI A 5555 % 55 4%
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Fig. 2 Stage Il b cervical cancer in a 68-year-old patient post radiation therapy (external 50 Gy and internal 24 Gy).
(A) T1 weighted axial image (B) Gd-DTPA enhanced T1 weighted image (C) T2 weighted image (D) Histological specimen

(hematoxylin-eosin stain; *40)

The cerivix is large and homogeneous on the T1 weighted image. After injection of Gd-DTPA, the cervix is inhomogeneous
high signal intensity. Lower signal area of the cervix at (B) seems to be higher signal area of the cervix on the T2 weighted
image (C). The center of the cervix, low on Gd-DTPA enhanced T1 weighted image and very high on the T2 weighted image,

seems to be mucus of the cervical canal.

The microscopic observation shows the viable cells are still to be seen at epithelium but most of the cancer cells to be

degenerated.

Th-72#Tix (Fig. 2), FEEHEL ) o0 EiRYE
R EG DGR RO EM T, EREMNIC viable ZcJE 5
FHRBH LN &b, Ky % R $ 34 5 viable
TREFEEEEZ bz, L L, IEEHEERFEED
R DPAWHBE LIS H Y, GRIOEEIC B W TILiER
T1 5% TIREEEE O A L% M Bl T & Z0vWiE
A d - 7z, Hricak 53R T 1 M@i& T3 T2 dmHg
SN RS OBREFIAEERIC ), TEEHBICBYTIZAR
PEA D2 L T 229, FRx DFEB Tl U G
& BEE T AT S 1, BT OIRER £REMEZ{ LA 2E
L, MERESCHEEBEDTCHE? D), EHER L HME
L, IEWHEE L BRSO RS A -2 L Bbi
B, Lizdi-oTlREDER T 1 MR ToIEME LG
HBHEIBFTE 4w, LA L, Yamashita & i3 Dyna-
mic study Ti3 &S & IEHEE & O RIZHEBETH 5
ELTWwWa®, %7 Wessbecher & |3 il 45 o 3% 2 MRI

FHTHEIA2BH

I235wvT, delayed enhancementic L 1) JEEH s H S 15
TEHERLTBEND, EEMRIICEBWT HEAHKRSHE
DIIEN Z A L > ZICHRETOSHNH B,
2. MRI & E2D AR E DLLE

MRI & =M DGR E TREBERF DA EH—EL
72013 14/20=70 % T - 72. —F L% - 5Bl O PR
iZ, MRI Tix PR Th - 7255, ERTEROHEH 2 B,
MRI T CR T » 7295, HERTEH 16, 5% 3B
4flH -7z, Vb 6 SEPI MR E 6 7 ALINOBES
DAL D—BEIF 2/6=333% (Table 3) T, MRI
L6 ALURNOBERENHEL D—BE (4/6 =66.7%)
ong EREY, MRIC X 268 RHNEFrHFRTH -
7. MRI TPR, M TEHOEHEIC DWW TIIENRH
TR OGERE; %, TR TIHEEII®RFI XL
L, BEMES D T Wz RENCIEE R L 122 &Y
B :Bbnd, $72MRITCR, ERTEMNE A

5
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HTH 72 3P 2 Bilix, MRI K474 0 B o 4 #e
A% RO T, BRI RIS SRR TH Y,
MRI THith T & e - 72 D5 GE R RIC £ ) Lt
BAFIESAIATER L B L k-2 b Bbih b,
3. MERABREORBHRENESR

MRI 2 & 2 i6H50RH5E & R & 2 B3 & o
Bkt % 6 7 AMORGABEIC X ) BET L 245, MRl o
EZEF % (18/20) T, HMHIELHEIL 0% (16/
20) THY, HErFENICEEER L -k, BB ENH
EICOWTMZEDORERY—F L 2854, MRI, £#E 3
IHRAIEEH ) & L7z 6 BB RS (6 2 ALIM)

25, & OICERFIEE L L & L 2gaid 8 Bleblhmir

B (6 A ALW) »7% <, IEEZEIE 14/14=100 % T
BEORRD—B L AN EHEEEEs 1o, =
D& UBCIEZEHI MBS N2BBR & LTk, MRI i85
L BB H UL, KR T Ty otk T
&, ERIIMEERICRSN 205 ANELHELRHBTE 2
EV I BMRICH B 2 AT LN B,

L7zh*> T, MRI $¥h TR S8R0 E I ER2
RIZBWTRRD G L FREDRERTH - 1255, #ERNY
FEPZ MRI % FH L 728541203 & 0 IERE Ze ia 9 ) 2
R TE B,

4. EBBMWREWETIEFICOVT

FER AR L& BRI & iAo St i AR I 7 2 -
7z, L LiGHERTIE 2R 6em LL_E & Sem BT T3 ig e
RICEN D - 72, BRI TR EAHEET2 L5 08D S
NTWHA, ABITRICLVHRESh, REICLDEL S
WEetED H B, Sl 2 OMES L 72 5EF T 1Ib #1 & 11Ib
s Zdp o 72, WG ORI NESE O B % B E R M A
# T, MRI Ty BB ERRMII R E R SA05H 5
%, NSO EIZZB T, MRI THlE L 72 B854 &
FEA THIE L 2 IEEE IS TlWHEE 2R L Tw
B0, F7z, BURBGAERHC & B 1 K5 395 A 5 i P
PHICIRBG L CB USSR EELER L 4 5, EELT
BRFTH 5 EEED T EEEROMAB I BIc TN
WZ L RERT 5L b B0, SRz NE
12 & B HAMBEOZE L D L, MRI THlE L 72 1Ei5
BRI REEATARFTH B Z L 2R, BRI
INIBMELEZ BRETHDILETRBL TR EE
Zbih,

& A

1. MRI B3k T 75 690 o) J 5 R it esh S ) 8 13 1
KROFELREDERTH -7, Lo L, MRt EEHR
Rofiith, V) > <fi% SUEBEMGEOERICEN, 5
BEWET 52 &0 & )V FBICHHET 2 = & HTHETH
5, ZHITERBHBEDORR .0 E LERDORN, ML
HERRIC & 2l E ML BERICH D, REREDXR L 2
S2TWwah,

6

2. MRIIC & 2828368 R 2T 2R & L
TEETHY, HKECm L DL D, EEHI» T
LR WD T, ISR OME 2 EE L 72 0 Mais
9 MRI & ORI L 5008 72 @ g b 38 3 % 7
[S¥ (WA 4

3. 5 MRI (3850 viability i DWW T ol % 3 72
b, ERAFNEES & IR YE & OB AR 7 B &
VI REATH D, B TORPHE I TSR S R 08
BDZ A 22 72 EDIEBOREPLEYL BN,

FEizZpizhin, BE5 b TN 2B H - 7280 E ear i
B S R I R e AR R L F T, £
P2 AL 2 E D AL TH o BERE NI ST A R ASE B & oopE
Ik AR S HAAAE,  #0h 28 % TH 72 2R TH RSB O i)
BHIEEER, 3 & U SRR MR S # 5 o HRR 1 B
LET.

AFRICONEL 1992 45 4 H, 4551 [\ HAESHH e e s
& (BiR) lobBwWTHELE.
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