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Radiotherapy of Esophageal Cancer:
Clinical usefulness of new grouping

Tamio Hishinuma

A total of 188 cases of nonresected esophageal cancer were

categorized into the following groups based on T category

(1987 UICC)and radiological classification (Japanese So-
ciety of Esophageal Diseases): Group 1: superficial or early
(T2 or less) tumaorous type; Group 2: advanced tumorous type,
early serrated or early spiral type: Group 3: others. The re-
sponse to radiotherapy was significantly related to the group.
According to the proportional hazard model, the important
factors predicting long-term survival were T category, ra-
diotherapy response at the end of treatment, and group. There

' was a tendency to obtain better local control in group 1 pa-

tients than in group 2 patients, but cause-specific survival
was the same for both groups (mainly the appearance of distant
metastases). Local control was poor in group 3 . If the tu-
mor response at 40Gy was excellent in group 2 patients, the
main cause of death was distant metastases, much the same
as in group | patients. However, if response at 40Gy was

| not excellent, the main cause of death was local failure even

though final tumor response was excellent. It seemed that
therapy that may improve local control is valuable for group
3 patient, and for group 2 patients whose tumor response at
40Gy was not excellent.
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Key words : Esophageal cancer, Radiation therapy,
Prognostic factor
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Table 1 Patients characteristics

Value No.of pt.
Age range 49-88 (yr)
average 702+7.3
< 70yr 77
270 111
Sex male 149
female 39
T (1987 UICC)
1 11
2 65
3 112
Length range 0-17 (cm)
average 7.0+£27
<7cm 69
27 119
Radiol.class.®
superficial (Sf) 9
tumorous (Tu) 27
serrated (Se) 42
spiral (Sp) 92
funnelled (Fu) 18
Region* Ce-lu 7
Im-Ea 181
Endoscopic class. (types) **
0 13
1 44
2 62
3 52
4 7
Histological class.
squamous cell carc. 181
adenocarcinoma 4
carcinoma unclassified 3

# according to Guide Lines for Clinical and Pathological Studies on
Carcinoma of the Esophagus by Japanese Society for Esophageal
Diseases 1989, 7th ed.

##according to Borrmann's classification.

7z, FENEOF A GREHALECe 1 B, Tu6l, Im 124f5, E
4801, Ea9 BT -7z, NS EIZ0R 13651, 15 4445,
28 62151, 3 U520, 4 T 7 BITH o7z, HMEIT LB
DHBWAONT VDA, JGFAGED 3 B, W4 HITF
DR LR TH - 72, FliIERAT ORI, T4
&, BiFE, Sl EOMMIC X ) Bl L SRR
D696, T3ITH > THRBIR, AELRELL E~DREH
BETELRVE VS FINEROME TYBRAGEL Sh:
FEBIATI 196 (Z DI IXATHTHRSS & L CTRIME Liiefiyic T
Wi L d o s fEfI G ENns) TH o7,
HGHRERIEOMV ) =7 v 7 X% H\v, Jifettm 2 /Y
T40-50Gy X THRGF L, SHAXI 2 Md B IR IS T
ﬁ"ﬁ’ éh"ﬂ'%ﬁ“ﬁ%b‘iﬂ'ﬂl"%l‘i‘*f% Zk ’?:JETHIJ«’: L7, 1989

2 PEH Lt. wﬁ%éﬁ@ﬁ} 1 EI | IUI'C“ 1 U%’f&%ﬂil 5-
5Gy Th > 755, 1.8-2.5Gy Ti9-10GyH ks % 7.
DR  EAILOERMED & 2 FEFITIZ 1 R 7% <
LTw/e, 2Ran13.8%DERITldh 1 [lgE 228 L
T/, HAGUF I RSB 2 Ik L, X8 B b oo 385
Do LT 3em% GO CTilkE Lz, JBESH & 1 k) v 258,
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L7z, Rall & A WEANIEEHIIETS6-60Gy 2, Rl T 1
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£ 143HT, HEMKI-EIEZ10 B A 10760, 10H LL_E81)
Tholz, LR IZ0Gy A 2 e L7-2s, &
I240Gy, 60GyHERITOIHHE—RAREBH IO SNTH
D, EHEETRORMBI R RORERIT &S iREATIRET S
TWi, #E60GyE 251056, 70GyLL -A'83651CTah -
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FEONBFIERICLVELRY, LA d o BLU~
TLARA L P00 ERE %L, Tt ar sy
WRABRGL, AT TF v (BAB L OSHIGEH % &) 13
lTh-7:. FhELOBESEIT L 4~1 > T30-
300mg (*F3493.1mg), 7N A0 F )b (5-FU) I3 EFETIE
4000-10200mg (8090mg), #FELITIL 1 H4E150-200me Tht
PG | 4R, ¥ A7 7 F ¥ TR T50-100mg/m?
(*F¥82.9mg) Zx5- L /o, F 2B & LTSGR SE |
SEM 7N A T T 2V RER E ARG Uiz, (bR e
Hli% OERET- & ORRE R &, BHE70GyD ETIZ 7
LARA TR %L, TAAOI5 L LERNRRE
{, TLTUHEBITY 27T F U iEHBH S METIcH 2
B, R LTHBERATINGKERFEY IEA LD SNE
ol SN OEE TSR OBIRATE G RE 2
LoTRESTWAZ EZEEL, FHEH OB AL
WCRAZT R DWW ToOBEHI T D Ao 7.

B RN AFIE 19924 E FEATAHUR VLK AiE A
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PR L RT R E L CHlo 7. FGBBIZIIMI319934E 7
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40Gy REEL T OWEFE— RN FN L EAGE TH - 7-HER %
C L2000 (&HEMD11.6%) HCRTdH = 72, 40Gy THCRAE
BIOMNERIETL - 4 51, T2 1460, T3 :2 %, BFETIE Tem
-ﬁeiﬁﬁfmsfﬂl STV, XARE XA 3 4, B 6
, PRtEi 6 B, HLEARIBITH -7 XHHHITIZFER
(| ﬁm Bl (RAERI&160.0%), NERER 6 B1(24.0%),
PEERTY 6 171 (15.8%), S AR 3 §1(3.4%) DEFIHE0GY T
CREZ-THBY, RHFTOIEERGIE &R HE— KR
BEBHL T,
A TERRAD R ZCR 811 (43.1%), PR 7645 (40.4% ),
NC+PD31{#1(16.5%) T&H - 7z, THHRIZIZTITCRZ100
%, T27T69.8%, T3T23.2% Td -7z, FHAEH, §ERIE,

HARERSE $557% H4 5
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Table 2 Radiation response (CR%)at 40Gy and at the end of treatment IAHBIBR OB oo,

B No. of Pt. (%) XA (FE v A8 p =
Radiol. response at 40Gy at the end of treatment 0.009), #iE: (70Gy Aiii/70Gy
B CR CR PR +NC PLE p=0.005), 40GylisiTo
All cases 20 (11.6) 81 (43.1) 107 (56.9) G H (CR/PR + NC p=
T 1 4 (571 } 1 1 (1 00) 0 (0) 0 006 1= ':2_ n{ ‘J’..‘.r - :f, ik B
2 14 (23.7) 44 (69.8) 21 (33.3) 0067, WEREHIEN AN
3 2 (19) 26 (23.2) 86 (76.8) (CR/PR +NC p=0.0001), TH
Length < 7cm 15 (25.4) 44  (83.7) 25 (36.2) T-(T2/T3 p =0.0001) T -7
27 5 (44) 37 (31.1) 82 (68.9) (Table 3)

Radiol. class. St-Tu 9 (30.0) 50 (64.1) 28  (35.9) i _
Sp-Fu 9 (28) 31 (28.2) 79 (71.9) BAHIENT OFE RN LA TG
Endoscopic class. 0-2 15 (12.5) 62 (48.1) 67 (51.9) B She A WL (0 _
3-4 6 (10.7) 19 (32.2) 40 (67.8) e — K2 ’{ (ff\l?ff PR+NC p =
Region Ce-lu 1 (16.7) 6 (85.7) 1. (14.3) 0.0001), T##H(T2/T3 p =
Im-Ea 20 (11.6) 75 (41.4) 106  (58.5) 0.0122) 25H: FEWIR L 3 L -

WP #HKNTTd o 7= (Table
4). cause specific survival ratel
FHBEY &= o IR A EMEAER] TIZCR3E64.1% 1201 L, S THHE AN ACRIIC 5 4E28.5% |28 LPR + NC9.2%, T4
ABL SRR & v o 2 REPERED] TIECRF28.2% TdH - FRNZIETI 53.3%, T2TIE31.1%IS2F LT3 6.6%, THho
oo Wb BTERAEN 3 SRS T A LGN H - 7z
7z(Table2). #iitar, MAGHAKILMIR, OFHAbAREERIC X FAZAAC T — S HECR F 72 IIPRAE S L7 15761

CREIZEFUIFED LN ado /e,
2. B LU ST BN

EAEFI ORISR AT 5 4£11.0%, cause specific
survival rate T 5 4£17.2% Ta - 72, Ll Fcause specific sur-
vival time & fEIE LU & > THIT 21T > 72, log-rank test|Z

£ 5 HZERMITTIE, NI E 5 %L T OfEBREETHE

Table 3 Univariate analysis of various clinical factors and cause

specific survival

No. of Pt. Chi-square P value

Age < 70yr 77

270 111 0.59 0.44
Sex male 149

female 39 0.34 0.56
Length

<7cm 69

27 119 0.98 0.32
Region Ce-lu 7

Im-Ea 181 0.52 0.47
Radiol.class. Sf, Tu, Se 78

Sp,Fu 110 6.83 0.009*
Endoscopic class. 0-2 119

3-4 59 0.02 0.90
T 2 65

3 112 23.66 0.0001*
Total Dose <70Gy 105

270 83 7.78 0.005*
Duration of treatment (days)

<56 105

256 83 0.39 0.53
Response (at 40Gy)

CR 20

PR +NC 153 7.54 0.006*
Response (at the end of treat.)

CR 81

PR+ NC 107 96.99 0.0001%

#: significant (p £ 0.05)

The factor in the upper case of each category contributed to a longer survival.

FHL 93 A 25 H

D EFITIERAR LA OTFHREF2ORE LIz, &Flos
ST PAERI335.9% Tdh o 7o, HZERLIBT CIIERR T
B & UF40Gy RE 17 C DR HE— KA (CR/PR p =0.001),
TH ¥ (T2/T3 p=0.0001), #HiE (60GyFr/70GyLLE p=
0.049) AT IEFFRA L BHR L C w7z (Table 5). T1ET20
TIRAEERIRD L h otz SERIBN CILEHR (=
0.0008), T5#H(p=0.0073), ARG HE—KAhHE (p
=0.046), 40GyWEri TOWHE—REE (p=0.01)5F
FRIEFR I A RELR W TH -7, FRTHO
5 ERFTIEIHARIE, i I60Gy56.0%, 70GyLk
115.1%, T1:80.0%, T2:58.0%, T3:21.3%,
A% B i — R R CR1154.0%, PR18.3%,
0GR KT, OGN HECR175.19%, PR + NCH124.0%
ThHhoi:.
3. EEICBIT B4&Et
|88 B 20 A A T V), FERIASIH200 % B

Table 4 Estirnated relative death rate and relative local relapse
rate (Multivariate analysis)

RR for survival ~ RR for local relapse™

T2 1 1

3 2.36(1.69-3.31) 3.89(2.30-5.49)
Response (at the end of treatment)

CR 1 1

PR + NC 2.40(1.74-3.30) 4.20(2.32-6.49)
Response (at 40Gy)

CR 1

PR 3.10(2.39-4.01)
Dose > 70Gy 1

£70 2.62(1.66-4.12)

#: exclude radiographic response NC cases
():95% confidence intervals RR: relative risk
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Table 5 Univariate analysis of various clinical factors and local control

of CR and PR cases

T3HER TLEF TR ELAR6 711 (75.3%), IHFE % B ¢
E81.7%), IR+ 558 9 H1(10.1%, MIHmIEA 5 <

E11.0%), nfBEM6 #(6.7%, IR £7.3

No. of Pt. Chisquare P value

Age < 70yr 63

270 94 2.66 0.10
Sex male 122

female 35 0.75 0.39
Length <7cm 63

27 94 0.04 0.85
Region Ce-lu 7

Im-Ea 150 0.93 0.33
Radiol.class. Sf, Tu, Se 75

Sp,Fu 82 0.27 0.60
Endoscopic class. 0-2 104

3-4 45 0.29 0.59
T 2 64

3 82 18.52 0.0001*
Dose <70Gy 90

270 67 3.89 0.049*
Duration of treatment (days)

<56 90

256 67 0.08 0.77
Response (at 40Gy)

CR 20

PR+ NC 122 10.85 0.001*
Respanse (at the end of treat.)

CR 81

PR 76 18.74 0.001%

%) TIRIFT A 4R 085.4%, MIHIEE IR < L 92,7
% & (L OTER & 0 FATHIE % 1512 v 2 & % g
L7z Th o7, Bt XA, Moty
IRBATER B Z ERAT RO & O B EIE R - 1.
A BRI 1E, CRIEFICRAT BAT4
k>45.9%, WRHIERE FR < £62.2% % i A%, PRIE
BITI375.4%, MWIRIEE < £91.5% % T/,
BRI & L ClLE Tl R A 6 1, Wil
REVS & B @ O ASEE 5 B, Hdbk i ds 3
BASEE B 7z, MMFICIEFIZ 1T 6 0 B EHE 5 i)
PEHEINTEY, ZOMNFRIEIEHEEHEEZ L 22
KEGHREIZL 2D D, TLFd~A 2 12k Bl
HEREIZ L B b ODK 3BT 2oTH o7
BEACHIIZCR & 7 o FoHERN D & B BRI -5 1258
A#xfatd 5L, BE Tem&AMOMEGIZH L 7Tembl
LOFEG, THETIITHEGNZ N LT3ES T, v
WO R RHRASE 2 B M 2 iR 7z, kI IE4SE
PECZa) LS PEOHER], Borrmann0-2%112 % 13-4

#: significant (p £ 0.05)

The factor in the upper case of each category contributed to a better local control

W72 14865 H 122150 (32.4% ) ATHESE L Ty 72, 90%51(60.8%,

TRBTEPAD 5 B E G058 < 4 B0 & R 7
(Table 7).
4. FFLUOLESHEICEAL T

cause specific survival time# & USRI AT IE 2R & G
BEBIZE o L ZERREMITORERA 5%, WTFRIZBWT

MBHHFEZ Bz < £73.8%) ASIRPT FRPRELAR, 1160(7.4%, 1B
FEEFR L9.0%) MRAT+ 588, 2161 (14.2%, fBINIEE K
C&17.2%) DR HMTILLE L TB Y, 22h068.2% (1l
Bz b < £82.8%) DFEF]TRBTFFEAFEIAIZBES- L T
7z. (Table6). B TFHEFHNIEHNZMET 5 ETHFHIC
(XT2HER TR AT PR HLAR2201 (40.7 %, BImRIEHE IR C &

b B TR DGR — KD RONY — FIEAROE L,

ROEELTFRIATEZZ SN FEUBRESHS 5K
BRI BV TRIIA FEA R T & 5 DIICRYE SN
FEBIZR SN 5D & 5 EEEG ORI R L 3L TB
D, BUSEERHER O FHRE TR 5 9 AT, iHERETH
HTOBFE—INROF IR ICEEEEZ OND, K

57.9%), JEPT+ R 2 61(3.7%, MEEE< 25.3%),
IR HLM1 4190 (25.9%, MRIER 1< L 36.8%) ClRFTF#IL
ERD44.4%, WMIHIEZ R L632% 12T E vl L,

Table 6 Cause of death

AR — TR L BT O S F S REKR T L OB
EHA2FRETALYE, SHUTTHHEOHBEOA LN
L0, THH, EHRE, XM, mgEsE, S
W s HFT, hA2 Fllinrd
M O@GOIXTHHE, X85

No. of Pt. M, MHEREONETH 72 —

LR LR + DM DM others 77 % W IR - O M B & L %

All cases 90 (50.8) 11 (7.4) 21 (142) 25 (17.6) &, AR HE &G S
T 2 22 (40.7) 2 (37) 14 (259) 16 (29.6) RS R & XM M A A B
3 67 (753) 9 (101) 6 (67) 7 (7.9 FIRE 2 20 - HERE ot s B
Length < 7cm 24 (45.3) 3 (57 9 (17.0) 17 (32.1) ws?%mbl_f' iﬂ'rﬁmfm E‘ﬁ'ﬁf
27 66 (69.5) 8 (84) 12 (126) 9 (95) WYFLE#AGHDETY, &
Radiol. class. Sf-Se 23 (39.7) 5 (86) 15 (259) 15 (25.9) WK E OMBIZH F Y 1)
Endoscopic class. o Coe e
0-2 60 (50.00) 6 (6.0) 18 (18.0) 15 (16.0) SR & OB D 5E AT 55
34 30 (78.9) 5 (13.2) 3 (79) 10 (26.3) B XMAED 2 T % dlAE

Region (at the end of treatment) L ) o,

CR 23 37.7) 5 (82) 17 (27.9) 16 (26.2) DRy cleahEcEd
PR 39 (684) 4 (700 4 (7.0) 10 (17.5) 40GyHE LT, TG TR DB

LR: local recurrence  DM: distantmetastasis

34

—RKENH (CR%) % A 5 &,

HARER ik 4557 % H45
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Table 7 Cause of death of CR cases

Rk

No. of Pt.
LR LR + DM DM others
T 2 11 (30.6) 2 (55) 11 (306) 12 (33.3)
3 11 (52.4) 4 (19.0) 5 (23.8) 1 (4.8)
Length < 7cm 13 (39.4) 1 (3.0 7 (21.2) 12 (36.4)
27 10 (34.5) 5 (17.2) 10 (34.5) 4 (13.8)
Radiol. class. Sf-Se 9 (24.3) 3 (8.1) 13 (35.1) 12 (32.4)
Sp-Fu 14 (56.0) 3 (12.0) 4 (16.0) 4 (16.0)
Endoscopic class. 0-2 14 (31.1) 5 (11.1) 15 (33.3) 11 (24.4)
3-4 9 (52.9) 1 (5.9) 2 (11.8) 5 (29.4)
Group 1 40GyCR 1 (14.3) 0 2 (28.6) 4 (57.1)
40GyPR + NC 1 (16.7) 4 (66.7) 1 (16.7)
Group 2 40GyCR 1 (11.1) 0 3 (33.3) 5 (55.6)
40GyPR + NC 6 (35.3) 2 (11.8) 4 (23.5) 5 (29.4)
Group 3 40GyCR - - - -
40GyPR + NC 10 (66.7) 3 (20.0) 2 (13.3) 0
Group 1: superficial or early (T < 3) tumorous
Group 2: early serrated. early spiral. or advanced (T =3) tumorous
Group 3: others
Table 81277 & 9 (2, RIER, BLUT2E TORRKMIL chsg 3%,

40Gy L DCREFATILD £950-60%, HIEE T OCR
FAHI0% T, 40GyB L UHHEE THEOCREDNZIZFE LT
Hotz. INEHEIWET LD, FEECTIOEER, T2
T TOHER, BLUT2F TOLEARTIX40Gy T

CR?%:éyﬁflo 20% n-.MAJ H?HCDCR-T‘?-ﬁ 50-60% T, 1EIZ[H J
. ENLSLOER T iGE
-"-'fﬁuﬂbﬁ':fi/I‘ﬂ’f ol (43 ?*’F Table 9). ZO#H L
ST EHIEE TS OCRE E OMMIZ A A 2 Ffili T50.1
, WTNOBRRET-L D %*Fi[ﬂ?ﬁ‘n:ﬂ‘of_ 72, T

,.-;

ENEBE AR, NWHBIE, SIS oFhZhoiladhd
e, ‘Efi?%ﬁ’-'%]"-‘-"J-L'.T.U)CR"P- <‘:®HIFﬂIi FhFENH A 2
HT38.8, 29.7, 48.2T, THH L XHIHEOHAGHEIZ L
L8 LB AR D HE AT Ao 72,

5. # LW B FEOERAYE B0t
cause specific survival time & fE B2 2 &
VI

I

ST IR A TFER | 2 4
1|;'¢'1‘iI‘I-J ICRE
BB L A AGDETARDL L,

e % F: { £96.2% % 55,
180 B HIEHNE <
i T hER S

199

MLTHEIHTIT2THh o7,
HREL 2 TEOM TIXA %
B LN LMoo, 1
A5 2 BE &V R R
I o fEIn % 28 72 (log-rank p =
0.28). 5 FERPTIEFEMRERI T4 |
F68.4%, 552 147.8%, 453 B
152% CTH o7z, HHFEID
cause specific survival curveds &
Ol AT I PR =S A 7 Fig.1, 2
(2R,

FER ZdRaT 5 eI
%1 BT R AT AT ko

31.3%, fEsExR< L45.5%
e, 52 BECIXRT AT

ERD44.7%, WIHIEE I &
63.6%, 53 HETIXRITS#DE
BB SR

7 B % R 7,
ZO X, A0GYIEE TG EE—RE)
5 1 #ECT40GyHE L TCR

E o720, R4, 2%(1&%?%[&% £333%) %5
HBHDITH L, 40GyHFriTCRE 7 %&ﬁ*-a?ﬁ:f%{}, ISy AT

#:1216.7% (BAFIE % 4 < £20.0%) # 5 &
40Gy W CTCRIZHE L 2 & Mﬂiknu CRE%
SILEb Lol

FHADIER A e B84
TI340Gy TCR &

 £25.0%) %
[T PR 35,3 %,
FRAE % Bz < £66.7%) | ZJRFTRIRATE S 1L T

, L TEOSE
L AUL R AT
-, F2hE

7o 723 B R AT A1 1.1 % (IR 5E % [
87255, 40GyTCR & %

Loz HE,

JST + 5H@11.8% T, 2&D47.1% (fil

"B, 400Gyl

TCRIZHGE L TV BN & o TRAMICCRIGEL TH

Table 8 Radiation response (at 40 Gy / at the end of treatment) by T

classification and radiologocal classification

B X USLERMNEIT) &,
L2 MELE I TOMT, 5 BT Ok
THEAEDLD 57z (log-rank test : p =

T,

CR% at 40Gy./CR% at the end of treatment

T classification

Radiol. class.

0.0001, Coxltflln¥— FEFL [ p =
0.0001). NH— FIHzF 2 B L THE IR
TLI9TH o7, 1ML 2 HEOMTIEE
BEIHED SN Do oS, AT p il
T BET3IA A, B2BET2AH, B3

St

Tu
Se
Sp
Fu

T1-2 T3

600 ./ 100 -
467 /867 100 /500
227 /545 63 / 313
150  /  60.0 0/ 145
o/ 0 0o/ 0

TI0A AT, 1 FEE 2 8L 0 AEFHH o Table 9 Relationship between new grouping and the radilogical response
H AL R A 2 B, 5 ETO (at 40Gy and at the end of treatment)
. [v]

cause specific survival rate (255 1 35.3%, 45 No. of Pt. (%6) -

BE31.4%. 53 Bi4S%Ch o7 B Response at the end of freat. CR PR+ NC
2}\' NS bt il . Response at40Gy  CR PR+ NC total
S e AR Rl = — T e N 42, oy Bl
M T RERERICL > THE L US TR Group 1 10(500)  8(40.0)0  2(100) 20 (100)
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