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The Role of Radiation Therapy in the Treatment of Small
Cell Carcinoma of the Lung
—With a Special Reference to the Optimal Combination Timing with-
in a Chemotherapy and Total Radiation Doses—

Atsushi Okazaki, Sumio Sugiyama, Masanobu Noda, Kazunori Tanohata
and Tadayuki Maehara
Department of Radiology, Kanto Teishin Hospital

Research Code NO.: 604.5

Key Words :  Small cell carcinoma of the lung, Radiation therapy, Optimal timing for
combination, Optimal tolal radiation doses

Forty consecutive patients including 15 autopsied cases with biopsy-proven small cell carcinoma of
the lung treated at Kanto Teishin Hospital during the period from April 1972 to March 1985 were studied.
Characteristics of patients were as follows: 30 males and 10 females, age from 33 to 83 with a mean of
62, 26 with limited and 14 with extensive disease. Initial treatment of the 40 patient were as follows:
Radiation therapy alone in 18, combined radiation therapy-chemotherapy in 12, chemotherapy alone in 9
and surgery alone in 1. Total radiation doses of 40 to 60Gy over 4 to 6 weeks was administrated in
limited disease and radiation fields included the primary lung tumor and the drainage areas in the hilum
and mediastinum with or without the supra- and infraclavicular fossae. On the other hand, chemother-
apeutic regimens were mainly consisted of CAV (Cyclophosphamide, Adriamycin, Vincristine) and COMP
(Cyclophosphamide, Vincristine, Methotrexate, Procarbazine). The time interval from the onset of
chemotherapy to radiation therapy was about 3 months in average.

The purpose of this paper is to define the optimal combination timing of radiation therapy within a
chemotherapy as well as the optimal doses for local control. Following results and conclusions were
obtained.

1. Studies in the autopsied cases:

1) Distant metastases were recognized in the 7 organs in average and the cause of death was
generalized tumor extensions in all cases.

2) The frequency of metastases to organs was highest in the bone (80%), followed by the lymph node
(73%), pleura (67%), lung (60%), adrenal gland (60%), brain (53%), liver (53%), heart (53%), pancreas
(40%).

3) Pathological findings of the primary site showed complete regression in 4 of 15 treated cases,
which had been irradiated 54Gy or more with the tumor size of 5 to 6cm in diameter.

2. It was thought to be anxious for local tumor control to make the total doses lower than with

AEFN624F 3 A25R (35)



480

it o0 Bl SR A TR

irradiation alone when radiation therapy was done after chemotherapy.

3. The optimal combination timing of radiation therapy within a chemotherapy for local tumor
control should be concurrent or shorten as much the duration of preceding chemotherapy as possible.

4. Total doses of 50Gy or more were needed to obtain local tumor control.

The results indicate that long-term survivors can be achieved especially in patients with limited
disease if the effective chemotherapy was given sufficiently under the condition of complete remission
resulting from radiation therapy which had been started immediately after confirmation of an effective

chemotherapeutic regimen.
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Table 1 Characteristics of Patients

Total 40
Sex
Male 30
Female 10
Median age (range) 62(33—83)
Disease extent
Limited disease 26
Extensive disease 14

Histologic subtype
Oat cell 2
Intermediate cell 38

Table 2 Distribution of Therapeutic Methods
According to Clinical Stage

Limited Extensive
Disease Disease Total
Rad. 12(1) 6 18
Rad.+ Cherno. 81 4 12
Chemo. 5 4 9
Ope. 1 0 1
Total 26 14 40

() Qat cell type

o to, ESIFICR, SRHRE 2386 T4
D% % Hd T\, —7F, Wil E £BILEE
EOBFRE LB L, LD, ED &b FOoRFFILIZIE
FAiRTH D, 406IRFIEAH L L CROBHR E
1845, WrHHE & ALFHEE & o R IXI1201, {bEFE
LM 96, FMi14ITH-7c (Table 2).
TEHEIER I Linac 10 MV X #2 A, LDz
B LT 1 E#REL5~2.0Gy, B E1240~60
Gy ¢, BHEFIIEIE, RUMM, #ELaD,
S HIERNC X - TPy, mRgE L - F
BE~OBHLTHhh T,

LFEHRE X 3 H~6 F oot AEE T, CAV
(CPA, ADM, VCR) 35 X U COMP (CPA, VCR,
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MTX, PCZ) »E: LTHWbhAh, Foftt MFC
(MMC, 5FU, Ara-C), MET (MMC, CPA,
CHS), METVFC (MMC, CPA, CHS, VCR, 5
FU, Ara-C), VMP (VCR, MMC, Prednisolone),
AVF (ACNU, VCR, FT-207) 2Bl B 5
nTuie,

D EFRBBEFETH 5 M, BIREMCoWTIE,
FER, EWER, REFHEHEOREBY FREEGFMC
BELE, b, BRENCTFES X R
HwcBIL, EERRAEE AR BRI Tk,
BAHRE B 1X19864F 2 A28 ¢, 4RI 0B H
12tk Kaplan-Meier ¥ % 7z,
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BEEL Lo RN REBEF L T, —7, 2@
BOLE IR 1IHITEIR & SR GRS
CEBARD bR, 161240 7 FeE R
T RTEEIETH - = (Table 3), EBIL230
BICB XUV, TOHERZEZNLOMNLE, ) vs
g, Mol I, 2IFF, B, BF, LolEThh, =
NHES0% L EOBEETH -7, £OMTIE,
Jig ~ D BR B 25 B BIE Bl 040BIC R D b h i
(Table 4),

2) RRKEORRE

FFEEI GMEMARE & 72 b, EEMay RHL
ziehrotc 4 BT, EFES~6cm, BRI
54~60Gy TH -~ 7z, —75, EHMROEF, BF
RIFICRSD bhiz, =05 BEERSX4dem T
EFAI0H BOEFITIE, KEZBHIRA
ADM 30mg EAELH#IZ COMP 3 = — X 17
bhiBNFEIGBENT, o3 »AxEL, -
D#50Gy DB THEMXBEE FEE¥ILH
KLichom 3 »RIIZEL L RFERNAD
bhic, 2hickw L, EEBRN8X6ecm & L bk
TefERITE, HURHR B T60Gy BH S hicks &,
9 » ARFIRIC CEHBE ER IO ZDfE
FERECIRFTERE L3 2 EAFTRERD S
nighote, EEREI4X4em & LB/ E
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Table 3 Number of Metastatic Organs
in Autopsy Cases

No. of organs No. of cases

=]

B R L R R

8
10
12

0O WO O e e O e D

Mean : 7.3 organs per case

Table 4 Incidence of Metastatic Sites

Bone 80(%)
Lymph node 73
Pleura 67
Lung 60
Adrenal 60
Brain 53
Liver 53
Heart 53
Pancreas 40
Bowel 33
Bone marrow 20
Kidney 20
Spleen 20
Peritoneum 13
Thyroid 13
Spinal cord 13
Skin 13
Pituitary 13
Meninx 7
Breast 7
Ovary 7
Gallbladder 7
Testis 7

<, 21# AEAETRE LI fERITR44Gy IREH11 2
BHEERETHITRAFD Bhic (Table 5),

2, BEEAFELFRB S URFAFIECEYT S
Et

D RS
LREFIORMEFRIT, 14922.5%, 247.5%,
34E7.5%, 44ET7.5%T, 5FICE LI

F 7271 < median survival time (MST) (%6 #» A
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Table 5 Autopsy Findings of Primary Tumor According to Therapeutic Methods
Tumor cell(+) Tumor cell(—)*
11 Cases Cases
Tumor size ___ Therapy __ Prognosis Tumor size ___ TheEy___ Prognosis
(em) Chemo.  Rad. (Months) (em) Chemo. Rad. (Months)
2%2 + - 1 66 — 60Gy 5
3x3 + S 1 6x5 = 54Gy 6
6x6 + = 1 5x5 + 56Gy 6
9x9 + - 1 5x5 + 60Gy 15
5x4 + = 2
5%5 + - 2
5X5 — 27Gy 2
4x4 + = 8
8x6 - G60Gy 9
5x4 + 50Gy 10
4% 4 = 44Gy 21
*Complete regression
Gy
%
100 i
+— Limited disease (n=:26) MST=9M 60 SRR CRC AR
o—a Extensive disease (n=:14) MST=2M =
o
@ 50 o o oo
2 o o
< : 40 nc' o L []
T 50f £
e g o,
@ 3 a0 . .
-
LLL 20 .
_L—!.._ -
I 10 o
0 6 12 18 24 30 36 42 48 o I ) )
Menths from onset of therapy 0 1 2 3 4 5 6 7 8 9cm
s . . . Size of primary tumor
Fig. 1 1 of P i i
8 Surviva e Companng Limited 2 ¥m§;§ > Radiotherapy alone 2 ;::::E;; > Radiotherapy plus chemotherapy

versus Extensive Disease

Thote, AR HB &, LD T 5 £ 28 EHE
K12.0%, MST 9» AthBoicxnL, ED Tk
107 AR LMFETE LT, MST25 A
EARRTH -7 (Fig. 1.

2) WEEER X 5 RETEHE

BB R OFEC b BT, 40Gy Kif
D BEHTHIENEFRE T RIEEHEY O JH & LI IE
fe<, —7H, 40Gy DL EFRE U % 7236224 fE
B ONENTD b i, i2R40Gy T TESE
ML LI -7 LA, BERTem CRHINIT
L& HBIRPII ADM 20mg, MMC 10mg A
LEEDIZEHFMIZCAV 3 =2—2, COMP 1
2 — AREAT ERTCIZ b i BT IEE O/ R

(38)

Fig. 2 Local Control Correlated with Tumor Size
and Radiation Dose

CZLL, LbBSiRaRERE I3 » A
EL T\ (Fig. 2),

3) WENEFREOER

bR B T 1 complete response 1 1 4o
AT, RFIEEEEL TWBH, FEMHiThh
o 1 Bl% &ts T DD TIL & 2> TR
T LTB (Fig. 3). i LB s
71T 144Gy, 46Gy PR S Wi fEB TR BE1L»
A, 9% BECRABHEIZBDLNIcbDD, 50
Gy U ETIE3I A Ab24s SofiE L bR D
FFBRE 1AL, 40Gy LI EBE EhifE
BlOFEHEFERARE T 2 ATh -7 (Fig. 4), —
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Fig. 5 Local Control Correlated with Radiother-
apy Plus Chemotherapy
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ST MST 104 B, RFFEFE 4461 (50%)
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7o, To BRI E AR B R T 44 ~60Gy, 156
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