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Usefulness of MR Imaging in Evaluating and
Predicting Effect of Neoadjuvant
Chemotherapy on Uterine Cervical Carcinoma

Maki Amano'’ and Tomoyasu Kato*'

The purpose of this study was 1o assess the usefulness of
MR imaging (MRI)in evaluating and predicting the effect
of neoadjuvant chemotherapy on uterine cervical carcinoma.
| MRI was performed before and after neoadjuvant chemo-
| therapy (NA-C)of systemic BOMP in 32 patients with cer-
vical carcinoma. (1)In 8 patients who suffered from hyster-

within Smm of the surgical sample in all cases. In addition,
MRI accurately evaluated parametrial state. (2)In 10 patients,
the reduction rates after 2 courses of NA-C were compared
with those after 3 courses, and no significant difference was
found between them (p = 0.628). (3) Statistical analysis was
performed to assess the correlation between the response to
NA-C and MR findings before NA-C such as MR staging,
tumor volume, signal intensity and contrast enhancement of
tumor, body invasion, total cervical replacement,

regression analysis revealed that tumor volume (p = 0.012)
and body invasion (p = 0.079) were important factors in pre-
dicting the effect of NA-C on cervical carcinoma. In con-
clusion, MRI is useful in evaluating and predicting the ef-
fect of NA-C on uterine cervical carcinoma.

Research Code No. : 520.9

Key words : Uterine carcinoma, MR imaging, Chemo-
therapy

Received Sep. 12, 1995, revision accepted Dec. 20, 1996
1) Department of Radiology. Cancer Institute Hospital

ectomy after NA-C, MR estimates of tumor diameter were |
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MRI (magnetic resonance imaging) (&1~ i 0 J& i1 T
B, BURSUERROHEISEH L SR TWEY W, —),
NA-COFFliICMRI & Fl V72t U S B A%, MRIg &
THEMG ORI 2 4 P MRIG I 3B 2 iGN - F R -1z
WCEH M L HESIE R S T B 5asie 1»:ﬁJ:r'ffE.<DH rig,
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men(d, BOMP (Cisplatin; CDDP [0mg/mm?, Vincristine;
VCR 0.7mg/m’, Mitomycin C; MMC 7mg/m?, Bleomycin; BLM
Smg/body) TH V), | 2— A2 | #EEEL, ARG 3
W E LT2~43— A %7 L 722020,

3. MRIB&

NA-CHifZDF#EMRIAEHITIThbh 7. NA-CHE /-
IZEMRIE 2 I — 222260, 3 3—AHKIZ19%1, 4 o—
A% 4 BITHEFT S 7z, NA-CH E 72 I3 EMRIBEIX %
— 2T 5 1~28H CE¥I3.6H) ##IChEfT S 7z 2T
T2 (SE:500/15/90/1.5 (TR/TE/FA/excitations) ),
T25RFAHT, J<IRITE (SETE2000/80/90/1, ¥ 72121500/60/
140/1.3) % #ef% L 72. Gd-DTPA 0.1mmol/kgifE DT 1 5#iH
MK, JSIRWTZ (LR, #E52MRI) (SEH:500/15/90/1.5) IENA-
CHiD25%18 L UNA-CTAD26HITBINS Nz, AT 4 AE
Z5~8mm, A7 1 ABRIEAT A AED20% & L, W4
FEPIE35~50cm, < R 7 Al3256 x 128& L7,

4. #E1EE
i)NA-CHEMRIE & 5 AR O R BLMAR (% & Xt it

NA-CIEFMARiAT S 7z 8 Bz BT, FEHH DK
NEEE DK & & B L UNA-CHITII BN & ki
HOFLFOEIIZ 2V TMRIE AR & el L 72, T20#
PRI 350) 2 v a i m S S R BRI & L, FO%RIRM
MIZBITBAIERE L FERMFmOFELZWE L, A
D[] —HIH B B IRAFIES O fRiE D & U1 5 Ffili 5 M
DEFEIICL 7. B8 OFRATF O 47 L, MR %
L2 BT Bstromal ring D %E & T2UE RIH O 0528 0 £ 721348
BeOFMTHE L, BEHAROMEHLESE & L 7.
ii)NA-CTZADOMRINZ X 2 B/ R 05 B L UNA-CH O
JE g/ =R DR B %

Y, EHEAEELD TOIE CHILL.

#5464 (cm?) = A(em) x B (em) x C(em)

A = T2OfFRH SRR 12 350 5 N5 O 5 il 5 [ O

B = T2 I RS 12 BT ANEE DA IZE AT 5 Fl#EE
C = T2hRERME (%12 B 4T B Wi o AT

TS A & BEHEA N2 L FoRs X D &L, 3201
DNEBENROFHEE B X U2 (/3850 % LL = OFiE B
o) R RE L.

NE#EE/ N (%) = (NA-CHIMRIZIZ BT & JEHHAFE - NA-C
{ZMRIZIZ BT B JEEARFE/NA-CAIMR§:12 BT 2 IEBRFL)
x 100

rad b1 % 177

(FIGOD 54 27 E Tl oWTb~1Va $ T, T20h
A\ BT Bl OfE 5@ (0 ¢ BEE & W IKGES, 1 C IRl
EEES, 2 BENE D EES O 3 BRI, B0k
EJJ7L< 0: WL LEEDREHORN, 11082 G')PEEJ,
“ERERIHRE & R DR RO 3 B0 %D),
:fé FREE DY —1E(0 D ¥, 1A ), ISixﬂ‘éi@fh
(o bz L, 1 REREA D), S BIA0E
B E (0 ¢ stromal ringh¥ B2 % T & 2 #4000 #
{6, 1 2 stromal ring 2%{F 0 L Az Bk (RS A3 b’c«ﬁ‘?ﬁ*"‘iﬂ I
mlﬁfﬁ‘%, FERAMEDAHE(0 - fkNEZ L, 1 HkED
), BKDOFECO  BKZEL, 1 BKED)IZ2NWT, %
11'. ZINEBEAG /N & 0l L —JCBC i 5B AT TR L 7.
Nef 35 A4l (IRl F- D28 & 4§ 5 7o log Bt 4T - 72) &
ij%aﬁf VRIZE L TIZMBI AT & b o THBEME % Ba) L
7o F o, MBS E FIRETT 5700 RO B X
OBESS AR (B T D28 L W 5 7o dlog B % 1T - 72)
AR L CERIROHTEATo 72, S O TR
LA DA IR B iz, EEGEREDstep wiseil: D
Backwardili 2 fi ] L TEBURIREZ 1T o 72, Wiheh fafisg
$%0.05 L0 F CRERTEAIC A T CAHBE, 0.1 AT CHIBY S A1
[z 5 &Il L 7.

B xR

1. NA-CHEMR{& & B HIZARORIZHEM G & DALt
i) FEERORARER O K E S

NA-CHEMRIZIZ BT 2 FEEIMOES X UFIRE L,
T EER O P 2 B A1 L D7 4BIT SmmbLT
T&H -7 (Table 1),

i) B2 R D W AT O 4 I

8 Bl 7 B2 BT 2 Bk 0 4 B INA-CZMRZ &
ARG & TR L 728, 209 SRS BRI 1
fl, B 6 BlCdh -7z (Table 1), 585 1 FlIINA-CHE
MR{%1Z 8V Tstromal ring (X A% 2 01E L 720%, £OkE4
[t 4] (2T VT2 AE FE 3 A58 & AU Rk M o A7 & 32 Mhr L
Foo L L, il ERAR o0 95 B LR 5 C (00 ) o5 bl sk L = o D
FRAFIZER T, WL Bl 5 B O U L A% 6
72(Fig.1). %3, NA-CHiECT20#(EIZ BT A E7imEES
B & A 284l 2 fReb T E L e o 7.

Table 1 Correlation between MR and pathological findings of cervical residual tumor and

B, NA-CHhOfEHE parametrial state
DBEREEBET L7120, size of cervical residual
NA-C2a—Afhkt33—2A case cars MT):ft:?emg tarmor €A% lmm) parametrial invasion

. s X ; year w ]
E:;MI; é i{ jﬁ% i; 27;; L?ff] treatment  pathology MRI pathology MRI
, W O/ RO T

paired Student t-test & T 1 57 Ib 10x5 10 x5 - -
ML, p<0.05%boTH g 22 ::E - N'Rm 5‘.ND23 N .
WThoLHELL oob 2% '
“_u_ ik i 4 55 llb 30 %10 25x15 - -~
i) NA-CHIMRIZIZ BT 516 5 44 lib Cls ND - +
HERY R WE T D 5 0 6 56 Ilb 5x5 10x10 - -
#t 7 63 llb 17 x5 13x10 - -

NA-CHIMR{ZIZ> W\ T, 8 55 b NR ND - -~

MRIZIZ B 5 #4795 M

FOEI H 25 H

—: no parametrial invasion 4+ parametrial invasion is detected  CIS: carcinoma in situ
NR: no remaining  ND: not detected
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Fig.1 A 44-year-old woman with cervical carcinoma. (A.) Paraaxial T2-weighted images before NA-C show large tumor invading bilateral

parametrium (arrow). Low intense stromal ring is not found except for right side. Tumor extends beyond the stromal ring to invade bilateral
parametrium. (B) After the fourth course of NA-C, T2-weighted images show that tumor in the cervical canal disappears and stromal ring
is repaired entirely. However, both sides of parametrium exhibit low intensity in the T1-weighted images (C, arrow)and high intensity in
the T2-weighted images (B, arrow), suggestive of residual parametrial invasion. Pathological examination reveals no tumor cell. Thicken-
ing walls of capillary vessels and blood congestion are observed (D, arrow head).

2. NA-CHEDOMRINE & 3 EERH/INEDOEH
NA-C#MRIZIZ BT 2 RE B/ 12-14~100% (FHy
64.8%)Ta Y, Hi/h#50% L EDEL)EIZ65.6% TH -
7z. 72, NA-C2 a— AL 3 I— A #%ICMRIZ HifT L 72
10BICBNT, W OHNRICITEEEEIRO R P72 (p=
0.628, Fig.2). NA-CEXFIOMRIZ BT 5 iAEERE R L
7= (Fig.3).
3. NA-CRIMRI%IC & 1T 3 /aBER FRERFOFEDIRET
R 21D E, FHIE LTNA-C2 21— AEOMEEE/
REZRFEHBL, 2 02— ARICMRIZET S WA do i
REFITIE, 33— 2% 00 T34 - 2% (1 ) DJE
B R E Wz, —TCERESHOIIC L B &, RERHRE &
JEHMHAE L OMICHBEERMFBOONb DD (p =
0.0792), MDOHEF & ORI S A HBIEEED Lo -
(Table 2). AHBISMTIC & 2 BEBH AR & lEE i/ NROMRE T
&, BEEAERRIIA FIER R L RO 5
(R=-0.49448, P=0.0040). EEFHHTTIZ, BERIRE
To7zdER, EHEAEE, T2HRRAZICBT2EECESH

14

B, HEEEOGED 3 B (A7) AR Sz, EHB
FE0130.581 CHBEICHBMEATR ST, BE T L IZ R R
Boa s &, EEAEMIAEICESRHNRICES LT
(p=0.0124, Table3). T 7bb, FEEEMI D IEEH/N
FIZG L, EIEOKEVIEFIT ENA-CIEHMETH - 7.
72, RENEERE R TIINA-CHIME T d 2 A0 &
Nz B4 (ARERESE % 1 5 BK 7% SAERIESE TNA-CHER) T
b - 7-5EB) % 7% L7 (Fig.4).

z =

FERREOGREL L TRATHRE & GRS &
h, RIFLEEB#SEEBESHTEL LaL, ETEOR
BERGRITLT LD MR TES DD TId% (", CDDPLBLM
el & LSRIBFRLERENAERTH D 2 L AE S
NTLK, LSRR TFESROEREL LTER ST
WA, 4[], neoadjuvant chemotherapy % 17 - 725K iR -
AT DHEAT FEFHEDN W LT, FE SO m{E2 N &

HAEERSE $57% £45
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- BNA-CHEDIER DK X SHIER D &) 2% FEIT b L EHS
' p=0.628 Hole. KGO EEREIZOV vc:iM{Rﬁkt-tﬁifflifﬁﬁﬂﬁf[s:%

Reduction rate | f ‘ DR E S & RIFICFBEL TV 5 & DRSS 590, 4],
| NA%X&MR@TGE%E“ﬂ)kg(§%?ﬁmb VAR & o
1003 ¢ -° L7z ZOMBIERERO TESMCORE & a7 ho
Fo. MRES L LT, FMFNINA-CEIBIFA 2, kX
—e 7 B TR S 2 JEBIIC 51T D NA-CHMR S & i HR(E & 0
PO —— AR5 Cho7 Lvl, FROfRCmL, —i
[ ]
@

EMRIZFEEMOKE S 2 RIFICEM LTS 2 &
59140 MRIZ & 5 FETFlif & & & 7-NA-C A D NEIS /N
| 3 OEMNTELTH B L CHIF L7

AR O 4 DA IEINA-CEDOBEREIREIC B VT
§0% BERMEEL R DAY KR CIIAEG E OR—3
B 8 e fA o 1 1§u0)37m:, MR[ ETFEEOPEIC
AHTHZ Z EATRIE SNz, SERIEBIINA-CERO R
DEMAT2ERE %R L, MR].\I_, 9&{9{-%4&5&m:?%ﬁ'bﬂﬁ‘|4~[¢i=ﬂa
! e ® BAEBI D AT D E AR L 7o,

‘ 2. MRIIC & % NA-CHh o) B/ R IR e

23— AWML 3 O — ABONEEHE RO L% 1T - 724
~ —3 . R, WIS R A BRI, BEOTHIREE B
B LEOEHNSIE 2 T — 2 (CDDPAI200mg/body) THIKIC
2 8 B EER LN AEOBEGETIE | 29— 212 48
Course of chemotherapy HTHY, POEHRIESEHEOEER TIINA-CH IR % 5
TEELWENELEL, EHEOIA IV Iyl Lok
W9, 2 a-—- AROEEH/INEE S LI, BEEESAR

0%

Fig.2 Comparison of reduction rate between 2 and 3 courses after
neoadjuvant chematherapy. No significant change of reduction rate

between the second and the third courses after NA-C are cbserved OGN EF LT LY ) BUTEEIc O Y B s &

using paired Student's t-test. DTEALIEE 22 5N, AEIENACI T — ZEOMRIE

HATLTES T, F/NA-CHSMRIETE TORISET

L THHZMRIZ VT2 ORBBIE %17, FO 35 DIXHD & FHD1-. uwmunA—xmm—mWMWk

Eﬂﬁovﬁﬁﬁﬁtt- SMRIZ MiAT L CHESS R A B L, & ) BRI ERT 5
. NA-CHEMRUE & FHIRAIC &\ 2 751B(% & O3t DHEETEBHEME Lw & EZTWD.

MRI1% FlW TSN 2 54 5 12H7- ), MRIIZ X

e
| i

'uiii!

o
o : :&:E_

) Ei' I h AR
(A) (®)

Fig.3 A 63-year-old woman with cervical carcinoma. (A) Sagittal T2-weighted images before NA-C show hypenntense tumor in the uter-
ine cervix (arrow). (B) After the second course of NA-C, tumor is markedly decreased with 97% reduction rate and residual tumor is seen
in the posterior wall of cervix (arrow). (C) After the third course of NA-C, hyperintense tumor remains in the posterior wall of cervix (arrow),
which has been confirmed by the surgical specimen.
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Table 2 Results of Analysis of variance between prognostic Table 3 Results of multi-regression analysis between prog-
factors and tumor reduction rate nostic factors and tumor reduction rate
prognastic factor p value prognostic factor p value
body invasion ? Ez - ]gg 0.0792# tumor volume 0.0124 **
Sl of tumor on T2WI 0.1355
total replacement ? gg:}g; 0.1031 body invasion 0.2089
Three factors were selected using step wise methods (r=0.581).
0 (n=1) ##: Tumor volume correlates with tumor reduction rate significantly.
tumor enhancement 1 (n=19) 0.2935
2 (n=5) IZE &, NA-CORBERNARIZBE L 7zfER AR, AR
0 (n=2) AEAL, FABRERPHSERTOTHRE D EITER S
Siictitmononiievil s 0.3497 ZFIGODSEICIE G ERTH T, NA-CEIITT B0
W20, ETTRIC R, MEEAAE, REREOF L fERR
ascites En 2)7) 0.4807 TAHLENS B ER b, Ld > TMRIUIFIGOD44H
IV SN TRV, NA-COEFRIROTFENERKD
, b (n=19) OB R A T EZMRIZ VA RE LR
MR staging b (n=7) 0.6724 .
IVa (n=86)
T, IEEHARAH B R E B L 72A8, K&
Ll 1 =i 0.7861 2 W5 C VS AR 72 ) O BUARA AT 70 > 7280 LA R
AR A EB DN, Panici 5P, = SE7SHEM 25
homogeneity 0 (n=8) 0.8314 UNA-CHIZUS THEB 2 FH L 2 HANA-CHEHAD R % 5Ff
R _ 1 (=20 L, W5 Sombl T CARIRWEAH L & i LT
fl Tﬁﬁ::‘rll:::’r::;':};o utl;z;xel cIrz[)-l::(i::%lZietd()?:;iZ;ve for tumor reduction rates, b, ARG Tldcut ofifﬁ(Du ,T.E,L\. Intsihai 7:}“, S5
VAER] % T A TIESARE Dcut of I % MRITREE L, B
3. NA-CHIMRIRIC &) 2 AEHR FHEF OB EOWEE FHEEZBDIWEEZ TWD, SEIOKRETIZUS EMRI
FilofERIcEo X B LTNA-C2 I— AROIEE DA AT HBHIAT » T wds, MRUIHLER D GE R F
MR ELRTEILBL, ir’iﬁ?iﬂ]T?i‘ﬂlllﬂ?-@'ﬁﬂﬂﬁﬁ ROBBEIER TV ZEFMENT WD, X 7oA
L7z, KBTI, MBI X v 5 I BENE TIE, EENE & MRITREFICH S, &5 0B E1E N
AL, ARERIRE % RR0 7o RN A f.iw{fﬂr‘i FRET A0 EBbI
i2hD T LhRans. AWFFETIE, TEIHEICHT 2NA-COEFME OIS
BE, FEEROETRIITSE I3 I FIGON 5z 3k ZOTFMIZBIT HMRIOFHEATRENZ. & IZIESH
WM, RERELTHROT B L a4 O)rJ%"F_ R, ARzl & o 2T, WmERT TS e L
ZHHWHERTWEY, 46, MR bh‘éﬁﬁﬁ;ﬁﬁﬁﬁu LR She, —HTING 24 L7ERIINA-CIZIRHTHE
MEEE NI L e o /2%, TOERE LTRSS THLIZTTRL, FHERHIHGEIIBVWTL T

K RAUBIDIES MR > Tz Z LAz b, l«WHL AREFIE 255, ISR RTETESIX, FHT

-.‘*-1

A B

| }.!
& i

16 HAER S 557% Fa45

Fig.4 A 57-year-old woman
with cervical carcinoma. (A)
Sagittal T2-weighted images
before NA-C show that uterine
cervix is entirely replaced by
huge hyperintense tumor with
ryometrial invasion. (B) After
the second course of NA-C,
the size of tumor is in-
creased. Reduction rate is -
14%. This patient has been
treated by radiotherapy after
the second course of NA-C.
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1. Neoadjuvant chemotherapy A¥fifT & AL/ T -5 932
FER % % R IHEIRATR OMRI % fifT L 7.

2. FAipl 8 FliZ BT, NA-CTEMRIZITFHIAMZIC BT
% SERRATRE S DK & & LR EORFOA L BRIT
WZREHLL THEY, MRUINA-CEIZHEAT & LA FiGHEOTE
WHEHR B REEZ S

3. NA-C2a— Ak 3 a— ABOH/INROKETIE, #it
FHAEEZIROON LI o7, BB L FOHIERIKREE
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DFIFEIX, NA-C2 I— A% (CDDP#200mgf%5-#) MRI
X DIEETH B &bz,

4. NA-CRIMR{ZIZ BT A IHENRTHIRE-FOFEDE T
&, BEEAR, AR EAEENRAROTFRIRFE LT
ZIF 57z, NA-CHIMRIZD & &5 O/ M B ATl & h
ZIEBITIL, MRINZ & 2 BeE 20 LB 815 & IHHRAE ORI
MRt hsng & Bbhi:.
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A THW A Y =) » FHEBSEEE R v fTRE | E L
F7.

AWFFEOEEI, F230 ARG IGEES S (19954, K
) B & UEESSIl HAR R U E S & (19964, f1HE) TiEHR
Liz:

X M

1) Kim DS, Moon H, Kim KT, et al: Two-year survival: Preoperative
adjuvant chemotherapy in the treatment of cervical cancer Stages
Ib and IIb with bulky tumor. Gynecol Oncol 33: 225-230, 1989

2) Panici PB, Greggi S, Scambia G, et al: High dose Cisplatin and
Bleomycin neoadjuvant chemotherapy plus radical surgery in
locally advanced cervical carcinoma: A preliminary report.
Gynecol Oncol 41: 212-216, 1991

3) Dottino P, Plaxe SC, Beddoe AM, et al: Induction chemotherapy
followed radical surgery in cervical cancer. Gynecol Oncol 40:
7-11, 1991

4) Deppe G, Malviya VK, Han 1, et al: A preliminary report of
combination chemotherapy with Cisplatin and Mitomycin-C
followed by radical hysterectomy or radiation therapy in patients
with advanced cervical cancer. Gynecol Oncol 42: 178-181,
1991

5) /NDGHRAE, BELCHESC, MEEBERE, M EEAEHE O L -
& 1T, TESERE 20 S Neoadjuvant chemotherapy [ 220
T—. EROMES 44 1395-405, 1992

6) Jones WB: New approaches to high-risk cervical cancer Advanced
cervical cancer.Cancer S 71: 1451-1459, 1993

7) KINER, EAATE, pEEE, b FETET T E S
§ % BB LA AL ORI, ERAREGHR 39 1 691-698,
1994

8) FHOIEHE] | AT FEURI S AL, R AR
61 530-534, 1994

9) Hricak H, Lacey CG, Sandles LG, et al: Invasive cervical
carcinoma: Comparison of MR imaging and surgical findings.
Radiology 166: 623-631, 1988

10) Togashi K, Nishimura K, Sagoh T, et al: Carcinoma of the cervix:
Staging with MR imaging. Radiology 171: 245-251, 1989

11) Subak L, Hricak H, Powell CB, et al: Cervical carcinoma: Com-
puted tomography and magnetic resonance imaging for
preoperative staging. Obstet Gynecol 86: 43-50, 1995

12) Hricak H, Quivey JM, Campos Z, et al: Carcinoma of the cervix:
predictive value of clinical and magnetic resonance (MR }imaging

ERE9FE3IH25H

assessment of prognostic factors. Int J Rdiat Oncol Biol Phys
27:791-801, 1993

13) Mayr N, Tali ET, Yuh WTC, et al: cervical cancer: Application
of MR imaging in radiation therapy. Radiology 189: 601-608,
1993

14) dEiE — © FEHIWEOHGSRIGHRN R OMR imaging 1= & 57F
filii 2P 2 F%E. HARMAEE 55 0215-221, 1995

15) Itoh N, Hanabayashi T, Mori H, et al: Neoadjuvant intraarterial
infusion chemotherapy with a combination of Mitomycin-C,
Vincristine, and Cisplatin for locally advanced cervical cancer:
A preliminary report. Gynecol Oncol 47: 391-394, 1992

16) Nagata Y, Ishigaki T, Okajima K, et al: Transcatheter arterial
infusion therapy combined with radical hysterectomy in the treat-
ment of advanced cervical cancer. Cardiovasc Intervent Radiol
16: 14-20, 1993

17) Kim KH, Lee BH, Do YS, et al: Stage 1Ib cervical carcinoma :
MR evaluation of effect of intraarterial chemotherapy. Radi-
ology 192: 61-65, 1994

18) Vives A, Castelo-Branco C, Iglesias X, et al: Is MRI helpful in
evaluating the response of cervical cancer to neoadjuvant
chemotherapy? Acta Obstet Gynecol Scand 74: 467 - 471, 1995

19) Sironi S, Belloni C, Taccagni G, et al: Invasive cervical carcinoma:
MR imaging after preoperative chemotherapy. Radiology 180:
719-722, 1991

20) iEAKECE BT TE SRS T A AR i L AL
22 1 1152-1162, 1995

21) ik, HIl--K, WEHET | CDODPOVELE H 5 %
FIH L 7zBOMP (low-dose consecutive BOMP) #1512 & 515
FHROGHHGE. HERRE 43 [ 549-556, 1991

22) HAESRR A2 2y, HAGRERSES:, HOREEERO S
FEEENR VY, 1987

23) Panici PB, Scanbia G, Baiocchi G, et al: Neoadjuvant chemo-
therapy and radical surgery in locally advanced cervical cancer.

Cancer 67: 372-379, 1991



