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The Results of Definitive Radiation Therapy
and The Analysis of Prognostic Factors

for Non-Small Cell Lung Cancer
Seung Hee Chang, M.D.*, Kyung Ja Lee, M.D.* and Soon Nam Lee, M.D.T
*Departments of Radiation Oncology and 1 Internal Medicine, College of Medicine,
Ewha Womans University, Seoul, Korea
Purpose:This retrospective study was tried to evaluate the clinical characteristics of patients,
patterns of failure, survival mates, prognostic factors affecting survival, and treatment related
toxicities when non-small cell lung cancer patients was treated by definitive radiotherapy alone
or combined with chemotherapy.
Materials and Methods :We evaluated the treatment results of 70 patients who were treated by
definitive radiation therapy for non-small cell lung cancer at the Department of Radiation
Oncology, Ewha Womans University Hospital, between March 1982 and April 1996. The
number of patients of each stage was 2 in stage |, 6 in stage Il, 30 in stage Ill-A, 29 in stage III-
B, 3 in stage IV. Radiation therapy was administered by 6 MV linear accelerator and daily dose
was 1.8-2.0 Gy and total radiation dose was ranged from 50.4 Gy to 72.0 Gy with median dose
59.4 Gy. Thirty four patients was treated with combined therapy with neoadjuvant or concurrent
chemotherapy and radiotherapy, and most of them were administered with the multi-drug
combined chemotherapy including etoposide and cisplatin. The survival rate was calculated with
the Kaplan-Meier methods.
Results:The overall tyear, 2year, and 3year survival rates were 63%, 29%, and 26%,
respectively. The median survival time of all patients was 17 months. The disease-free survival
rate for 1-year and 2-year were 23% and 16%, respectively. The overall 1-year survival rates
according to the stage was 100% for stage |, 80% for stage Il, 61% for stage Ill, and 50% for
stage IV. The overall 1-year, 2-year, and 3-year survival rates for stage Il patients only were
61%, 23%, and 20%, respectively. The median survival time of stage Il patients only was 15
months. The complete response rates by radiation therapy was 16% and partial response rate
was 50%. Thirty patients (43%) among 70 patients assessed local control at initial 3 months
follow -up duration. Twenty four (80%) of these 30 patients was possible to evaluate the pattern
of failure after achievement of local control. And then, treatment failure occured in 14 patients
(58%); local relapse in 6 patients (43%), distant metastasis in 6 patients (43%) and local
relapse with distant metastasis in 2 patients (14%). Therefore, 16 patients (23%) were
controlled of disease of primary site with or without distant metastases. Twenty three patients
(46%) among 50 patients who were possible to follow -up had distant metastasis. The overall
1-year survival rate according to the treatment modalities was 59% in radiotherapy alone and
66% in chemoirradiation group. The overall 1-year survival rates for stage Ill patients only was
51% in radiotherapy alone and 68% in chemoirradiation group which was significant different.
The significant prognostic factors affecting survival rate were the stage and the achievement of
local control for all patients at univariate- analysis. Use of neoadjuvant or concurrent
chemotherapy, use of chemotherapy and the achievement of local control for stage Ill patients
only were also prognostic factors. The stage, pretreatment performance status, use of
neoadjuvant or concurrent chemotherapy, total radiation dose and the achievement of local
control were significant at multivariate analysis. The treatment-related toxicities were
esophagitis, radiation pneumonitis, hematologic toxicity and dermatitis, which were
spontaneously improved, but 2 patients were died with radiation pneumonitis.
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Conclusion : The conventional radiation therapy was not sufficient therapy for achievement of
long-term survival in locally advanced non-small cell lung cancer. Therefore, aggressive
treatment including the addition of appropriate chemotherapeutic drug to decrease distant

metastasis and preoperative radiotherapy combined with surgery,

hyperfractionation

radiotherapy or 3-D conformal radiation therapy for increase local control are needed.
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55 , 23 ,
163
1
70
AJCC
ECOG performance scale 8
6MV (Linear accelerator;
NEC, 1006X, ) ,
(entire mediastinum) ,
1.8-2.0Gy( 1.8Gy) 5
) 2 (2
parallel opposing ports) 39.6Gy ,
(planning CT scan) 2
(2 oblique ports)
60Gy . 34 (48.6%)

(neoadjuvant or concurrent chemotherapy)
etoposide  cisplatin

. etoposide 100

mg/m? IV, D1-5, cisplatin  20mg/m? IV, D1-5

4 3

(response rate)

(complete response), 50%
(partial response), 50%

(non-response)

(local control)

, RTOG/
EORTC grading scale
(end-point) (overall survival)
(disease-free survival) ,
SAS
program , Kaplan-Meier
(univariate  analysis) Log-rank test,

Wilcoxon test, (multivariate

analysis)  Cox-proportional harzard model
Weibull life-regression procedure
, p<0.05
50
60 67%
61 . ECOG
performance scale(ECOG PS) 0 1
(Table 1).
49 (70%), 26 (37%), 23
(33%), 12 (17%), 9 (13%),
8 (11%), 4 (5.7%), 3
(4.3%), (superior vena cava
syndrome) 3 (4.3%), (hoarseness) 3 (4.3%),
2 (2.9%), 1 (1.4%),
1 (1.4%), 1 (1.4%),
5 (7%)
(sputum cytology) 9 (13%),

(bronchoscopic biopsy) 35 (50%),

(percutaneous needle aspiration biopsy) 16
(27%), (supraclavicular lymph
node biopsy) 8 (11.4%),
(mediastinoscopic biopsy) 2 (3%)

25 ,
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74%
3 (84%)
3
1, 2 ,

4

Table 1. Characteristics of the Patients in Non-Small Cell
Lung Cancer

Characteristics Pts. No.(%)
Total 70 (100)
Age (yrs.)
median (range) 61(33-82)
30-40 3(4.3
41-50 4( 5.7
51-60 23232.9;
61-70 24(34.3
71-80 14(20.0)
§81 2(2.9)
ex
male 59(84.3
female 11(15.7
Performance status (ECOG PS)
- 49(70.0
2-3 20 28.6;
unknown 1( 1.4)
RT alone or RT postRT-CT 36(51.4
RT neo- or concomittant CT 34248.6{
F/U duration(Mo)
mean(range) 11.5(1-63)
3
.T,N T2 T3
N2 N3 (Table 2).
50.4-72.0Gy(
59.4Gy) 59-60Gy ,
40.0-70.0Gy( 50.0Gy)
50Gy 19 , 50-55Gy 26
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55 Gy 10 ,
15
40-368 ( 50 ) 50 34
, 50 36 ,
(total fraction) 28-40 ( 33 )
17 (24%),
17 (24%) ,

36 (52%) 8
(22%)

EP(cisplatin, etoposide), IEP(Ifosfamide, cisplatin,
etoposide), VAP(VP-16, adriamycin, cisplatin),
CEA(cytoxan, etoposide, adriamycin) regimen
, etoposide
17

cisplatin

34

2-3 , 2-4

Table 2. Characteristics of the Disease in Non-Small Cell
Lung Cancer

Characteristics Pts. No. (%)

Total 70 (100)
Histologic subtype
squamous cell ca.
adenocarcinoma
large cell carcinoma 52(74)
Stage (AJCC) 1351 9)
I 3(7)
Il
A 2(2.9)
B8 6( 9)
v 30(43
T-stage 29(41
; 3(4)
3 3(4)
4 37(53
N-stage 22(31
(1) 8(11)
2 8(11
3 8}11;
Location of tumor 27(37
RUL 537
i
25(36)
LLL 13(18
others 13(18
13(18
6(9)
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Table 3-A. Response Rate and Local Control Rate for Non-Small Cell Lung Cancer Patients by Treatment Modality
T " t Total Treatment modalitv Radiation therapv dose (GV)
reatmen patients RT only RT CT 50 - 58 59 - 60 61-72
No. of patients (%)
Response 70(100) 36(51) 34(49) 7(10) 46(66) 17(24)
CR 11( 16 5(14 6(18 0( 0 8(17 3(18
PR 35E 50; 18(503 17(50& 4}57)) 25&54{ 6535;
NR 205 29; 1 1531 ) 9%26; 2229; 13228) 5529;
unknown 4 6 2( 6) 2(6 1(14 0( 0) 3(18
LC 30( 43) 17(47) 13(38) 3(43) 21(46) 6(35)
S ST e e T (b= 0.7988,
p=0.0520), ™10 , T217
43 (61%) T318 ,T49 N026.5 ,N118
1-63  ( 1.5 ),
1-52 9.5 ),
100% ——stagel
D% - stagell
mA) C_CS&}%)' -------------- CEERY TR . +ga$"|A
— L >
5 Wb 2700, ~stagelIB
B &3 8%r
55) % s (5071 Gy
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Fig. 1. Overall survival(OS) and diseasefree-survival
(DFS) curve of all patients with non-small cell

(Fig. 2).

Fig. 2. Overall survival curve of all patients with non
small cell lung cancer accordin(r:) to stage
. P @ p-valuein univariate analysis
p : p-value in multivariate analysis.

lung cancer.
N2 15 , N3 19
2-63  ( 135 )
0, 0, )
0 1 63%, 2 29%,3 26%, 5 (= 0.3950),
15% 17 , 5 19
1 23%,2 16%, 3 11%, 5 4% 3 o5
(Fig. 1). 1 1 100%, 2 34 ]
0, [} _ 0, _ 0, 0,
80%, 3 61%(3-A 64%, 3-B 594,1), 4 50% 50%. 68%, 2 129%. 29%
, 1 (p‘AO'O :’)* . (p=0.0488),
¥ .3 B G S % 13,19 (Fig. 3).
19 ), 4 125 3 ]
0, 0, 0, 0,
61%, 2 23%, 3 20%, 5 12% (p=0.1943), 59-60 Gy 15
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,61-72 Gy 28 (Fig. 4).
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Fig. 3. Overall survival curve of stage lll patients with
non-small cell lung cancer according to
treatment modality.

. b 1 p-value in univeriate analysis
p : p-value in multivariate analusis
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Fig. 4. Overall survival curve of all patients with non- small
cell lung cancer according to radiation therapy
dose.

.p @ p-value in univariate analysis
p : p-value in multivarite analysis

(p=0.0707), 22 ,
15 , 17
1
(p=0.0001), 38 ,
10 . 1
ECOG PS 0-1 2-3
(p=0.3469), 18 ,
10
66
, 16%
11 ), 50%(35 ) ,
43%(30 )
50-58Gy
(Table 3-a). 3
36%, 47%
(Table 3-b).

Table 3-B. Local Control Rate for Stage Il Non-Small Cell
Lung Cancer Patients by Treatment Modality

Total
patients RT only RT CT
No. of patients
i 59(100 25(42 34(58
(%) with LC 25(( 42)) 9((36; 162473
LC : local control
30 (43%) 24 (80%)
, 24
10 (42%)
14 (58%) 6 (43%) , 6
(43%) .2 (14%)
16 (23%)
.3
9 3
(33%) , 1 (1%) , 2 (22%)
, 3 (33%) .
16 2 (12.5 %)
.5 (31%) .2 (12.5%)
, 2 (12.5%)

5 (31%)
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Table 4. Pattern of Failures by Treatment Modality in Non-Small Cell Lung Cacner

. RT only RT CT Stage RT only RT CT
Total patients all patients all patients Il Patients stage llI stage lll

No. of patients (%)

70 36 34 59 25 34

Total failure 54(77) 27(75) 27(79) 47(80) 20(80) 27(79)
LRF only 31257; 21278) 10237§ 25(53) 15(75) 10537)
DM only 6(11 1( 4) 5(19 6(13) 1( 5) 5(19)
LRF DM 17(32) 5(18) 12(44) 16(34) 4(20) 12(44)

LRF : loco-regional failure, DM : distant metastasis

25 ( 4 ) (Table 5).

Table 5. Site of Distant Metastasis in Non- Small Cell Lung
Cancer

patient No. (%) )

Site all Pts. RT RT CT ’ ’

70 36 34
all 23(32.6) 6(16.7) 17(50.0) ,
brain 11 2 9 ’ ’ ’ ’
bone 9 1 8 , ) , ,
lung 3 3 0
liver 3 1 2 )
others 5 1 4

“others; lymphangitic metastasis, skin nodule, skin ’ ’
metastasis, adrenal gl., kidney Wilcoxon test

.3
(Table 6).
54 (77%) , 3
31 (57%), 6 (11%), , ,
17 (32%) , , ,
3 , , .
55 11 ) .3
25 15 (75%) ,
, 34 12 ,
(44%) ‘
(Table 4). (Table 7).

50 (71%) 23 (46%)
1, 9
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Table 6. Prognostic Factors for Overall Survival by Univariate Analysis in Non-Small Cell Lung Cancer

. . overall survival rate (%) p-value
Prognostic factor No. of patients Ty yr (p-value for stage Ill)
Age(yrs.)

<60 30 59 22
> 61 40 66 33 0.3446(0.5589)
Sex
M 59 60 26
F 11 80 48 0.2376(0.3224)
Pathology
sq. cell ca. 51 68 27
adenoca. 12 46 28
large cell ca. 5 67 0.2960(0.1866)
Stage
| 9 2 100
Il 5 80 80
1] 59 61 23
A 30 64 6
/] 29 59 38
v 3 50 0.0150(0.0042)
T stage
1 3 33
2 36 69 29
3 22 67 19
4 8 45 30 0.7998(0.6894)
N stage
0 7 100 50
1 8 58 44
2 27 59 12
3 27 62 38 0.0520(0.0123)
ECOGP.S.
0-1 49 69 29
2-3 20 49 28 0.3469(0.3249)
Tx. modality (I)
RT+ postRT CT 36 59 30 *0.0405
neo-CT 34 68 29 0.3950(0.0488)
Tx. modality (II)
RTonly _ 28 50 22 "0.0217
RT combined with CT 42 69 33 0.0680(0.001)
RT dose (G
50 - 58( Y) 7 54
59 - 60 46 57 21 *0.0356
61-72 17 90 64 0.1943(0.2362)
Res|gonse after RT
Cl 11 70 42
PR 35 64 34 0.4808
NR 20 58 10 0.0707(0.1809)
Local control
LC 30 85 58
LF 40 44 5 0.0001(0.0001)
Location of tumor
RUL 25 79 31
RLL 13 49
LUL 13 69 29
LLL 6 41 20 0.1891(0.1358)

peo-CT, neoadjuvant or concomitant CT combined with RT
Wilcoxon test result, " complete response versus partial response
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Table 7. Prognostic Factors for Overall Survival by Multivariate Analysis in Non-Small Cell Lung Cancer

Overall Pts. Stage lll Pts.

Prognostic factor

RR. p-value RR. p-value
Ageﬁo yrs>vs. 60 yrs) 0.4213 0.5562
Sex(M vs. F) 0.1147 0.1529
Pathology 0.4485 0.1794
Stage(l vs. Il vs. llIA vs. llIB vs. IV) 0.0001 0.0006
T stage(1 vs. 2 vs. 3 vs. 4) 0.0714 0.0835
N stage(0 vs. 1 vs. 2 vs. 3) 0.2251 0.2510
ECOG pretreatment (0-1 vs. 2-3) 7.49 0.0010 8.16 0.0018
Tx. modality(RT vs. neo. CT RT% 0.09 0.0015 0.1 0.0015
RT dose(50-58 vs. 59-60 vs. 61-72 Gy) 0.04 0.0049 0.04 0.0078
Response (CR vs. PR vs. NR) 0.0780 0.1651
Local control(LC vs. LF) 0.004 0.0001 0.004 0.0001

RR. : relative risk

Table 8. Pulmonary Toxicity According to RTOG/EORTC Grading Scale of All Patients

Scale grade 1 grade 2 grade 3 grade 4 grade 5
Pts. No.(%) 12(17.1) 8(11.4) 4(5.7) 5(7.1) 2(2.9)

grade 1; asymptom or mild symptom/only radiographic appearances

grade 2; moderate symptomatic fibrosis or pneumonitis/patch radiographic appearance
grade 3; severe symptomatic fibrosis or pneumonitis/dense radiographic changes
grade 4; severe respiratory insufficiency/required O assisted ventilation

grade 5; death directly related to radiation effect

RTOG/EORTC grading

scale 2 9 ,
5 , 1 , scale 4 9-16 , 2 10-20%, 3
(esophageal 5-10% 201921 RTOG
stricture) 1 . 5 3-5% ,
. 90 % 24 ,
RTOG/EORTC grading scale 2 65-80%, 72-79% 8
19 , 2
1 1
(Table 8).
.10, 22)
65Gy
, 50%
.4)
1 63%, 2 29%, 3
26%, 5 15% , 17
, 1 23%,2 16%, 3 11%, 5
, 4% . 3

59 1 61%, 2
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23%,3 20%,5 12% 15
. Wurschmidt 2" 1 2 1 100%, 2 80%, 3 61%
60Gy 23%, 3A 64% 7%, 3B
14 , Dillman '© 3 59% 38%, 4 50% 0%
11 3
70 . 3 3B
16 (21.5%), 3A
31 (44.3%), 6
(8.6%),
17 (24.3%) , Taylor 23  64%
. Curran
B ) 3A 3B
2
i 27
3
9 , 16 1 2
25
15 , 4 1 2
1 , , 3
34 10 5
, 12
3
, .2, 4,9, 10, 14, 15, 28-30) Finnish Group
55Gy  split course
CAP(cyclophosphamide, doxorubicin, cisplatin)
8
, 311, 312 M Trovo
19) (45Gy/15 )
CAMP (cyclophosphamide, doxorubicin,
methotrexate, procarbazine) 4 12
11.7 , 9.7
Hazuka 2%
North Central Cancer Treatment Group(NCCTG)
MACC(methotrexate,
, Wurschmidt 2" , doxorubicin, cyclophosphamide, lomustine)
2)
. Kupelian %) French group

67% 45% A cox®"
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NTD(normalized total dose)

Cancer and Leukemia Group B(CALGB)

3 3
cisplatin  vinblastine 2 39
50 30 60Gy
9.7 13.8 o1, 2,
3 40%, 13%, 11% 55%, 26%, 23%
10) 3
ECOG 0-1, 5% ,
. 60Gy 40-50Gy
) ) , 3
80%, /) 865Gy
90% 65Gy
40% 63% 2
66Gy 70Gy
3 5 2%
25 7% , 11.1 14.9 66Gy
34 1
51%, 68%, 2 12%, 29%
15 19 CALGB 20 RTOG
40Gy, 50Gy, 60Gy
58%, 49%, 35%
840 60Gy
60Gy
1 - 2
4
'32-35)
Schaake-Koning % EORTC 60 Gy
5 10%
, Trovo 35) .2, 4, 5)
. Bonomi*® 60 Gy
EORTC 30% .
45Gy  54Gy 60-70Gy 3cm
Komaki®’”  Trovo 3%
'41)
80
10%

38)

) Kupelian®
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(three-dimensional conformal radiation therapy)

)

. 1997; 16-34.

2. Morton RF, Jett JR, McGinnis WL, et al. Thoracic
radiation therapy alone compared with combined
chemoradiotherapy ~ for  locally unresectable
non-small cell lung cancer. Ann Intern Med 1991;
115:681-686

3. Enami B, Perez CA. Lung. In: Perez CA, Brady LW.
eds. Priniciples and Practice of Radiation Oncology.
3rd ed. Philadelphia, PA: Lippincott Co. 1998:
1181-1221

4. Le Chevalier T, Arriagada R, Quoix E, et al
Radiotherapy alone versus combined chemotherapy
and radiotherapy in unresectable non-small cell lung
cancer. J Natl Cancer Inst 1991; 83:417-423

5. Petrovich Z, Stanley K, Cox JD and Paig C.
Radiotherapy in the management of locally advanced
lung cancer of all cell types: Final report of
randomized trial. Cancer 1981; 48:1335-1340

6. Sealy R, Lagakos S, Barkley T, et al. Radiotherapy
of regional epidermoid carcinoma of the lung. Cancer
1982; 49:1338-1345

7. Perez CA, Stanley K, Rubin P, et al. A prospective,
randomized study of various irradiation doses and
fractionation schedules in the treatment of inoperable
non-oat cell carcinoma of the lung: Preliminary report
by the Radiation Therapy Oncology Group. Cancer
1980; 45:2744-2753

8. Perez CA, Pajak TF, Rubin P, et al. Long-term
observations of the patterns of failure in patients with
unresectable non-oat cell carcinoma of the lung
treated with definitive radiotherapy: Report by the
Radiation Therapy Oncology Group. Cancer 1987;
59:1874-1881

9. Johnson DH, Einhorn LH, Bartolucci A, et al.
Thoracic radiation dose not prolong survival in
patients with locally advanced unresectable non-
small cell lung cancer. Ann Intern Med 1990;
113:33-38



10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

— J. Korean Soc Ther Radiol Oncol : Vol.

Dillman RO, Seagren SL, Propert KJ, et al. A
randomized trial of induction chemotherapy plus high
dose radiation versus radiation alone in stage llI
NSCLC. N Engl J Med 1990; 323:940-945

Komaki R, Scott CB, Sause WT, et al. Induction
cisplatin/vinblastine and irradiation versus irradiation
in unresectable squamous cell lung cancer: Failure
patterns by cell type in RTOG 88-08/ECOG 4588. Int
J Radiat Oncol Biol Phys 1997; 39:537-544

Perez CA, Stanly K, Rubin P, Kramer S, Brady LW,
Marks JE. Patterns of tumor recurrence after
definitive irradiation for inoperable non-oat cell
carcinoma of the lung. Int J Radiat Oncol Biol Phys
1980; 6:987-994

Jeremic B, Jevremovic S, Mijatovic L and
Milisavljevic S. Hyperfractionated radiation therapy
with and without concurrent chemotherapy for
advanced non-small cell lung cancer. Cancer 1993;
71:3732-3736

Mattson K, Holsti LR, Holsti P, et al. Inoperable
non-small cell lung cancer: Radiation with or without
chemotherapy. Eur J Cancer Clin Oncol 1988;
24:477-482

Trovo MG, Minatel E, Veronesi A, et al. Combined
radiotherapy and chemotherapy versus radiotherapy
alone in locally advanced epidermoid bronchogenic
carcinoma: A randomized study. Cancer 1990;
65:400-404

Tourani JM, Timsit JF, Delaisement C, et al. Two
cycles of cisplatin-vindesine and radiotherapy for
localized non-small cell carcinoma of the lung (stage
Il): results of a prospective trial with 149 patients.
Cancer 1990; 65:1472-1477

Saunders MI and Dische S. Continuous,
Hyperfractionated, Accelerated
Radiotherapy(CHART) in non-small cell carcinoma of
the bronchus. Int J Radiat Oncol Biol Phys 1990;
19:1211-1215

Beahrs OH, Henson DE, Hutter RV and Kennedy
BJ. Manual for staging of cancer. 4th ed.
Philadelphia, PA: Lippincott Co. 1992; 115-122
Strauss GM, Herdon JE, Shermon DD, et al
Neoadjuvant chemotherapy followed by surgery in
stage WA non-small cell carcinoma of the lung:
Report of a Cancer and Leukemia Group B phaselll
study. J Clin Oncol 1992; 10:1237-1244

Rosenthal SA, Curran WJ, Herbert SH, et al.
Clinical stage Il non-small cell lung cancer treated
with radiation therapy alone. Cancer 1992; 70:2410-
2417

. Wurschmidt F, Bunemann H, Bunemann C,

Beck-Bornholdt HP and Heilmann HP. Inoperable
non-small cell lung cancer: A retrospective analysis
of 427 patients treated with high-dose radiotherapy.
Int J Radiat Oncol Biol Phys 1994; 28:583-588

Schaake-Koning C, S-Uitterhoeve L, Hart G and
Gonzalez DG. Prognostic factors of inoperable
localized lung cancer treated by high dose

23

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

16, No. 4, December, 1998 —

radiotherapy. Int J Radiat Oncol Biol Phys 1983;

9:1023-1028
. Taylor MA, Reddy S, Lee MS, et al. Combined
modality treatment using BID radiation for locally
advanced non-small cell lung carcinoma. Cancer
1994; 73:2599-2606
HazukaMB, Turrisi lll AT, Lutz ST, et al. Results of
high-dose thoracic irradiation incorporating beam's
eye view display in non-small cell lung cancer: A
retrospective multivariate analysis. Int J Radiat Oncol
Biol Phys 1993; 27:273-284
Kupelian PA, Komaki R and Allen P. Prognostic
factors in the treatment of node-negative non-small
cell lung carcinoma with radiotherapy alone. Int J
Radiat Oncol Biol Phys 1996; 36:607-613
Curran WJ Jr and Stafford PM. Lack of apparent
difference in outcome between clinically staged llIA
and llIB non-small cell lung cancer treated radiation
therapy. J Clin Oncol 1990; 8:409-415
Choi SG, Oh DH and Bae HS. The results of
radiation therapy in stage Il non-small cell lung
cancer. J Korean Soc Ther Radiol 1995; 13:311- 319
Umsawadi T, Valdivieso M, Barkley HT Jr, et al.
Combined chemoradiotherapy in limited-disease,
inoperable non-small cell lung cancer. Int J Radiat
Oncol Biol Phys 1988; 14:43-48
Robinow JS, Shaw EG, Eagan RT, et al. Results of
combination chemotherapy and thoracic radiation
therapy for unresectable non-small cell carcinoma of
the lung. Int J Radiat Oncol Biol Phys 1989;
17:1203-1210
MiraJG, Miller TP and CrowleyJJ. Chest irradiation
versus  chest irradiation + chemotherapy  &lor
prophylactic brain radiation in localized non-small cell
lung cancer: A Southwest Oncology Group
randomized study. Int J Radiat Oncol Biol Phys 1990;
18(Suppl.1):145
Cox JD. Induction chemotherapy for non-small cell
carcinoma of the lung: Limitations and lessons. Int J
Radiat Oncol Biol Phys 1991; 20:1375-1376
Ansari K, Tokara R, Fisher W, et al. A phase il
study of thoracic irradiation with and without
concomitant  cisplatin  in  locally  advanced
unresectable nonsmall cell lung cancer; A Hoosier
Oncology Group Study. Proc Soc Clin Oncol 1991;
10: 241-243
Schaake-Koning C, Van den Bogaert W, Dalesio O,
et al. Effect of concomitant cisplatin and radiotherapy
on inoperable non-small cell lung cancer. N Engl J
Med 1992; 326:524-530
Soresi E, Clerici M, Grilli R, et al. A randomized
clinical trial comparing radiation therapy versus
radiation therapy plus cis-diamminedichloroplatinum
in the treatment of locally advanced non-small cell
lung cancer. Sem Oncol 1988; 15(suppl.7):20-25
Trovo MG, Minotel E, Franchin G, et al.
Radiotherapy versus radiotherapy enhanced by
cisplatin in stage Ill non-small cell lung cancer. Int J



36.

37.

38.

39.

40.

41.

— Seung Hee Chang et al. : Radiation Therapy of Non-small Cell Lung Cancer —

Radiat Oncol Biol Phys 1992; 24:11-16

Bonomi P. Radiation and simultaneous cisplatin in
non-small cell lung cancer. Int J Radiat Oncol Biol
Phys 1993; 27:739-746

Komaki R. Is concomitant cisplatin and radiotherapy
more efficacious treatment than radiotherapy alone in
stage Il non-small cell lung cancer? Int J Radiat
Oncol Biol Phys 1992; 24:185-186

Kim IA, Choi IB, Kang KM, et al. Concurrent
chemoradiation therapy in stage Ill non-small cell
lung cancer. J. Korean Soc Ther Radiol Oncol 1997;
15:27-36

Koukourakis M, Hlouverakis G, Kosma L, et al.
The impact of overall treatment time on the results of
radiotherapy for nonsmall cell lung carcinoma. Int J
Radiat Oncol Biol Phys 1996; 34:315-322

Perez CA, Stanley K, Grundy G, et al. Impact of
irradiation technique and tumor extent in tumor
control and survival of patients with unresectable
non-oat cell carcinoma of the lung: Report by the
Radiation Therapy Oncology Group. Cancer 1982;
50:1091-1099

Dosoretz DE, Galmarini D, Rubenstein JH, et al.
Local control in medically inoperable lung cancer: An
analysis of its importance in outcome and factors
determining the probability of tumor eradication. Int J

42.

43.

44.

45.

46.

Radiat Oncol Biol Phys 1993; 27:507- 516

Stanley KE. Prognostic factors for survival in patients
with inoperable lung cancer. J Natl Cancer Inst 1980;
65:25-32

Bleehen NH and Cox JD. Radiotherapy for lung
cancer. Int J Radiat Oncol Biol Phys 1985; 11:
1001-1007

Madej PJ, Bitran JD, Golomb HM, et al. Combined
modality therapy for stage IIMO non-small cell lung
cancer: A five-year experience. Cancer 1984;
54:5-12

Lee JS, Scott C, Komaki R, et al. Concurrent
chemoradiation therapy with oral etoposide and
cisplatin for locally advanced inoperable non-small
cell lung cancer: RTOG protocol 91-06. J Clin Oncol
1996; 14:1055-1064

Blanke C, DeVore R, Shyr Y, et al. A pilot study of
protracted low dose cisplatin and etoposide with
concurrent thoracic radiotherapy in unresectable
stage lll non-small cell lung cancer. Int J Radiat
Oncol Biol Phys 1997; 37:111-116



— J. Korean Soc Ther Radiol Oncol : Vol. 16, No. 4, December, 1998 —

11982 3 1996 4
70
. 1 2,2 6 ,3A 30 ,3B 29 ,4 3
MV X- 1.8y-2.0Gy 5 ,
72.0Gy( 59.4Gy) . 34 (47%)
etoposide cisplatin
43 (61%) Kaplan-Meier .
1 63%,2 29%,3 26% , 17
, 1 23%,2 16% . 1 1 100%, 2
3 61%,4 50% , 3 1 61%,2 23%,3 20% ,
15 . 11 (16%), 35 (50%)
30 (43%) , 24 (80%)
, 24 14 (58%) 6 (43%) , 6 (43%)
, 2 (14%) 16 (23%)
50 23 (46%)
1 59%,
68%
(p=0.0049), 3 1 51%,
68% (p=0.0015).
(p=0.015) (p=0.0001) , 3
(p=0.0488), (p=0.001)
(p=0.0001) , 3
(p=0.0001), (p=0.001),

(p=0.0015), (p=0.0049), (p=0.0001)

) ) )

50.4-

80%,



