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Uterine Cervical Carcinoma after
Radiotherapy: Comparison between
MR Imaging and histopathological findings

Susumu Okada'’, Keiichi Cho", Maki Amano?,
Tatsuo Kumazaki®’, Tomoyasu Kato®,
Katsuhiko Hasumi?', Seishi Sawano?,

Keiko Yamada® and Takashi Yamashita?

The findings of MRI and pathologic investigation were
correlated in curatively irradiated uterine cervical carcinoma.
Four patients having residual carcinoma diagnosed by bi-
opsy underwent hysterectomy. MRI demonstrated the mass
lesion in one patient with pathologic confirmation of mas-
sive viable cancer cells (case 1). Of the other three patients,
MRI demonstrated normal configuration of the uterine cer-
vix. Cervical signal intensity, however, varied. Hyperintensity
was noted in an area of the posterior wall on T2WTI in case
2. The anterior wall of the case 2 and the other two cases
showed hypointensity. Cervical specimens with normal in-
tensity showed only a small number of degenerated cancer
cells. On the other hand, pathologic examination of the pos-
terior wall of the case 2 revealed both cancer cells with varying
degrees of degeneration and necrotic tissues. Degeneration
of cancer cells was stronger in the superficial layer than the
deeper layer. Fibrosis, hemorrahge, granulation and
hyalinization were hypointense on T2WI. T2 elongation
reflected not only the residual tumor but the post-irradiation
changes. Post-irradiated cervix with normal intensity indi-
cated that only a small number of degenerated cancer cells
may persist even if the biopsy was positive. We conclude
that MRI is useful in evaluating tumor response to radio-
therapy.
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FE SR OBSRHER ORI B T, FEEHOKR
E30EILE LTLASHITE 2 WCTIZA LT, MRITIZ
B & U B OSSR TEEHTH H VY,
L2 L, MRITIZHISGERIROBEIE - 31 - J8iER &%
N5 L FRRDIS BB % BT 5720, RAFF 713 HRIES
&GRS X A2 L O\BEREETH 5 Z L AR
STV AHY . MRIOFFE A WHREZ T 512X (% & Ak s
DIFILHNE L BB H3, RGN & GG R I Fil
ENDBZERHTN ol ARBSHRIGEROKRINE
B LR EAT o B ZAEER L 720D T, MRI X i L
DX fro7s.

MR EFE

X 121991 4E D 5 19944F T TIZRERFZE SR b AR
THGHRIEE 2TV, ZORICERTROBEL RO/
HIZFHTOTb 7z 4 FEF (b 161, b 3 51) T, T
13 1 Bl AR THIIIEALRIR T L% T % (Table
1). HRERR P IB S HTRALS TA MARIIAER] 3 DA
20Gy TZDAZ40Gy, HHBEHILinac THER] 4 DA40Gy T
Z DABiE50Gy T, HULERREEVTRITS TS, S
WA S T E ToOMBI 1 A AUAT, #AiiIES 1,
2, 3DHGETE 2B L UM RERWRTH D, EF 413
B (I L TV 7o 7o B BN 7 POl AT S AT S
7

R L 7-MRER1X1.57 A 5 E{ZER (3% BMRT-
200RX) T, RIE4&EIITIHMMEASSE 600/20/2 (TR/TE/
excitations), T23 X U'PDS#H{%4 SE2000/20, 80/2°T, HiifiL
WiB & O RIRWF #2272, AT 4 AEIE Smm, gapld
Imm, FOVIEI32emTdH 2, ~ 1) v 7 A13256 x 224,
FEB] 2 O BEAFEM ORI D 5256 x 192 THfg L7z, FER
2 D#GA-DTPA 0.1mmol/kg FHERR DT 1 SRFHEI LT % % Hf%
L7z. MRUIHSHREGEED S 10 H DA HRE L7,

HEHREERT R OMRID? S, T20EFH(E TOEESHEED
K& SO L BRI EOFEE R Lz, K& 3138
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Table 1 List of the cases
NO. age CSs path. | MR stage | radiation dose (Gy) HSlarea (mm) on T2WI | PM invasion
RALS Linac before RT | after RT before RT | after RT
MRI MRI path.
1 66 Ilib SCC llb 40 50 72x48 %70 [37x13x 26 + - -
2 52 llib SCC Ilb 40 50 40x28x45 [12x10x20 + + +
3 48 llb | MEDC IIb 20 50 T2x52%x90| 0x0x0 + - -
4 51 Ilb SCC Ilb 40 40 50x22x50| 0x0x0 + - -

abbreviations; CS: clinical stage, path.: pathology, SCC: squamous cell carcinoma, MEDC: mucoepidermoid carcinoma, RT: radiotherapy, HSI: high signal intensity,

T2WI: T2 weighted image, PM: parametrium.
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HECBNT L7287, MRIZ 1 ZOBUHGEHEDS, HUHEiGHE
I CIERRRRE L R M- 729 2T, BREBETIIR
FHI B R R IS TICBI L.

WRHBIZOWTIE, BAEEEOILAY, FRAMEE D2
D, SEHEEB L UHESIHRE O REHRIGEIC X 521t
122 &, 1| ZOBEHIEHE & 2 £0iF ARED Ha L T#
DEFEIZLYMRI & BHE L TR L7,

w R

FERI 1

BUFHRAHE AT TIXREMIZZE T 572 x 48 x TOmm D EE
% i (Fig.1A), 1GHRE TIIES DM/ IEALNIZ L DD,
EEPC RN T 2 T2 TRES £ 27 537 x 13 x 26mm
DIEFEAFATF LT 72 (Fig.1B). ZOBESHEICHE: L T
fEEHEATED bz, TR TIEEROKE s D%k
ELTROEN, EFEEE LR Er o7k, BFE
D b o 7.

Fig. 1 A 66-years-old woman with
stage Illb squamous cell carcinoma
(Case 1). Sagittal T2 weighted im-
ages before (A)and after (B)radio-
therapy The tumor was decreased
in size after radiation but a hyper
intense residual mass remained.
The operative specimen(C)shows
massive viable cells with slight de-
generation (arrow heads), and area
of fibrosis with inflammatory cells
(arrows). Vagina(small arrows).
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TREREA T (Fig.1C), THIEHIZIZEEDD % iEia
DEI AT L CRBISHAE L Tiz, Z OREHELIXHE
IZZ LKL, REHMRREE - Tz, T OMARKIE
L 7RI iliA A e £, IEAMNE % & & St iR
R REARICE A SHME LR T, MR Sk
otz E T E B OMHE LS S, FEIED
iro ., HTEMMREIREO N oz,

T258F1% T D5 IS L viable 2 JEBFE 5121312 —3K
L, #OTFTOHMACHEIREFHEBICIZIZ—-FHLTw
e
fEHI 2

T AIRAT ISR BE & L 55 ML 2 25340 x
28 x 45mm DS % 272 (Fig.2A). IBEETIIFEORE
SUHTITIEF L o 727, B ABEICT2IRANE T12 x 10 X
20mm D E{E FHEEATD H 7z (Fig.2B). FElHD S 4ERIC

FHOHE 1 A25H

b & # 25

Fig.2 A 52-years-old woman with stage Illb
squarnous cell carcinoma(Case 2). Sagit-
tal T2 weighted images before (A)and after
. (B)radiotherapy. After radiation, configura-
. tion of the uterus is almost normal but a hyper
. intense area is noted at the posterior wall
" of the cervix. Operative specimen of the
posterior wall (C)shows the area with degen-
~ erated cancer cells, edema and necrotic tis-
©-%+ sues(arrows), and cancer cells invading to
=" the parametrium at the deep layer(arrow
* head). Degeneration of the cancer cells is
* weaker in this deep area than the superfi-
* cial and middle layer. Vagina (small arrows),
* portio(large arrow head).High power mag-
nification of the middle layer (D)shows can-
cer cells (arrows)with degeneration are sur-
rounded by colesterine crystals (thin arrows)
.. and histiocytes infiliration (arrow heads). This
" finding indicates the presence of necrosis
after radiotherapy.

W EEDE B HIRATED S, TIERGE TS O KX
XOEALHFED B IO I~ fz. JEFET MRS TIET25
WEOmET I —H L TREORMMmEN R L B2, EOB
kM0 S,

WE{% T3 (Fig.2C, D), fEGI 1 @ & 5 LB
¥, FIORAEMHTERRR O I A ISR B
72, T2URENE TEASH O & 5 L - Rl BE Tl D
L%, BEFTOALNIEZBETRELHFEELTY
7o, BEETIITEEB X OTIEISEWES L ) b4l
WO HFEANLOZMEA D % £, ko & D SMIE S
DFHE o1z, thEED S EMBETTENDRE b RO
Sz, BAETAHMABEOBMIILFEL I L AT U
& OFFH % P S HUERERRE AR S e, SERE S 55
R T TR MR BN Z L <, AL IE
O T A58 & iz,
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Fig.3 A 48-years-old woman with stage Ilb mucoepidérmoid carcinoma(Case 3). Slagittall

O T SAEMNEEE & £ 5 A3
AR SN, FEEEE (i3
ERMRICHMELIRO 5Nz, T2
MR OBEEFEBRII I Sl
- W7 - I3 L, bT
PR MR EES F R L
TWwWihdoi,
fEFI 4
COBFNIBICIER O EEK E B <
SHIRIER T, BURSREHRZ 2 IE
BEIZ50 % 22 x 50mm D ffE HSEL
bh, TEHEMICIIREES LR
Hhholz, BURHBRGE#EZ TILEE
B3 Lo, WEgE T, B
RICHREE D2t % ) R 2 3
B, FEIZIE T AR oA A
BOLNDLDOART, GEHHHEIZIL
D HEB & [FRE I HIRD IR & A
g8 b,

% B

G % BUHRIGR A DO EH
i L CEBRAREMSTHIT SN S
CEDHBNY, BEHAEERBD
RAENESS (T A FHIE — AR T
v, FlFoS L 2 B IERNIL
EbHTARL, MRIEFEHEED
WBIZOWTOHMEIZITE A EA
L, S EIRE L7 ER L
FRLVA, BELEMNE LT
MRI & BT B 22 X ket %

T2 weighted image after radiotherapy (A). The post radiation uterus is almost normal. The
operative specimen (B)and low power magnification (C)show the thick layer of hyalinization
(arrow heads)with hemorrhage (small arrow heads), cancer cells with severe degeneration
(thin arrows), inflammatory cell infiltration (thick arrows), the vagina (small arrows).

T2IEEFE2THDE LT, |
WD Te b FIRAE LMLk ]
FRE ) BIEAEE & o oA

REBEVAFE L2 T2 CORBSHEBIE, oLk
TR MR L, WAL OIER L 728 1o 45 B i
JE R HARER D IR L 7230z — 8 LTz, —%, Fhic
Bt MG 5 D4 TIEARMEL & 1S PR O LA
Y (WA
fEMI 3

HSHIEH AT CIET72 % 52 x 90mmDFEEEAELE L 72 A5h
BETIIEEOTERETZEL, SEET2HMAG CIRES
= £ L72(Fig.3A).

WG Tl (Fig.3B, C), FEIEEEH & SEEE PR 1
BOBERIHES L Bbh s L% RS B TFAL AL
L, EONEIZEROMGEMILAED Sz, WFLE

26

FPE D ZEHBS LT BT L
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CZe L7-RE85 T, —HHER 2 (XSEERR L < HATRE
L CWIEBITH B A5, B CIIFRAFMEE & T2HE BT
FZ—F L TN 2DIZH L, #E CTIRERRR & Bt
RS BALATRTE L Tz, FEEESICIRE L7 ER & 8§
FIEL BT AEFI CTRTAIEEERDE L TV 23 DI
ARV NS (A
T2 BT 5D O & LT, KAEMIIREZE M A
i, WAL, W, BT AR SNz, fER 2 ORTEES
K UYER 3 & 4 TIIEMEZME D BHEILREEREL T
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FEB 2 128V T, HWHEE & ) S IEWE Tl o
DA o7z, TUTERTIIEES AR T A0 L
BbhaH, BEMOZEM %) BTGB TR L
THIEIIIIERF L D 2B AR 5 W HEMEATRIE &
N5, ZOWE, WEOERTIIESL S 25
{WZ ENFEZ LN, MRIOEFEFTHE RS - TIERD
BEREFTH) L OLBEELELIE, 20k RIEROWHHR
RSN D Z EAMRIC & A b EREZ OO S#
—o b Bhbhzpo

BURSRBHER | FELANICHEFRT 2 EMED % {2 12,
RMOTFMERZIIEECH S, L LIGHEEEOM
Na IR T, F-MEkZICBVYTh, ARiPBSHER]
DT OBRHRNFHE & FATHE OIERE T OB
FHEDF—FLIzDIZ54% & OFiEDBH D, ERALTL
LBERDHHRE KL T nE ShTwaW, L
Ao THBARFIFE BV TIZ, MRIE EREREY &Y
ToE LI ASLE L EZ 6 NL, SEIOHER DS,
MRITHEREET # O 2 T EER TR S 2 h T

# s 4 27

O REBBEEDTTRETH 5 Z DR S, MRIBREYE A
PhHNETLH|EIN5TH, F7, EH1 DL ICH
& A T ARAE T B 01 CIRFRT % Ui 2 b LS
EEZONEG, —F, FEORIZEFIZL Eolzh TRIEE
FIRAEET & REMICOWTIE, BB LY RIzR
HALT 5 L OWEDBASNE YL DD, LS AHEMIEAS
YRS T RN H 5 Z L s X S,
ASRIOMENC LY, BUHBEBRZOTIEEFERICIE, 7%
9 BHEARE D A 7% & THSGHRIGR B DO ZLD S35 2
EATFHBEE ORI L WD THL L E o7, 20t
DEFE D721 Zdynamic MRISFD & 6 [ZFEM A 2 F v
PARFIDMLEE & Bb N B A%, A EITEEE OM:RER 7 Fll% 5
ST25RFAE % LR L7, S ER T ERL TS %
BET 2T A EANLELBbh.
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