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Postoperative Radiation Therapy in Resected Stage Il and IIIA Non-Small
Cell Lung Cancer (Yonsei Cancer Center 20-Year Experience)

Chang Geol Lee, M.D.*, Gwi Eon Kim, M.D.*, Chang Ok Suh, M.D.*, Doo Yun Lee, M.D.*,
Kyung Young Chung, M.D.**, Sung Kyu Kim, M.D.*™, Se Kyu Kim, M.D.*™*,
Joo Hang Kim, M.D.*™, Byung Soo Kim, M.D.**

A total of eighty one patients with resected stage Il and IIIA non-small cell lung cancer treated
with postoperative adjuvant radiation therapy between Jan. 1971 and Dec. 1990 were retrospectively
analysed to evaluate whether postoperative radiation therapy improves survival. Patterns of failure
and prognostic factors were also analysed. The 5 year overall and disease free survival rate were 40.5
%, 43.4% and median survival 30 months. The 5 year actuarial survival rates by stage 11 and IIIA
were 53.9% and 36.2%. Loco-regional failure rate was 14.7% and distant metastasis rate was 33.3%
and both 4 %. Statistically significant prognostic factor affecting survival was presence of mediastinal
lymph node metastasis (N2). This retrospective study suggests that postoperative radiation therapy in
resected stage II and IIIA non-small cell lung cancer can reduce loco-regional recurrence and may im-
prove survival rate as compared with other studies which were treated by surgery alone.

(Korean J Thoracic Cardiovas Surg 1993 ;26:686-95)

Key words : Postoperative radiation therapy, stage 1I and II1A, Non-small cell lung cancer.
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Table 1. Patients Eligibility
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Table 2. Patients Characteristics (N =81)

Jan. 1971 ~Dec. 1990

Non-small cell lung cancer

Postop pathologic stage II, IIIA
including microscopic residual lesion*

Minimum RT dose 4000cGy/4wks

Total 81 (10%)

Follow-Up Minimum 13Mo
Maximum 120Mo
Rate 75/81(92.6 %)

RT : Radiation Therapy

SR AP e
2 d7e 2AA AT 97 1L A #1242 sighel
A FEF Rxd enos BAAAEE Aldsield &
58 T oz BAste] s AEE, A 24
a2 AEE] S vAE AFARE dolra o
IH & & TE SHETH vlaste] £
F oAt A 87 Aege] gl 71% 5 A ot

cHAF S gy
19714 1 9 2€ 1990 1247b%] 20037 A &=
o 2ol & QA FAE] wPALA FoFat ol A Bl AA £ <t
o2 £EF 7 L A2 AP A RS Al-S & 81
d2 Ak 2 stedch (Table 1). 4% T4, N3 28] &
ohd] k&Y A E P2 A5E AYsidr WA A s}

B w7bx] 473 "ol FA7F uw FAEA H“W
22 24 4000cGyol At ZApdgldd #a} z22lw 2 19
o4 A AAH AAEL AR sk £EF /T
A Agrdel A Bl EW4rh JUd B 10dAE X
Fgslgich W AAE e 2 3 Wiz el
2] A 3te] 1988 del} B}H AJCC(American Joint Com-
mittee on Cancer) ¥ 7)ol B3] A Zo] W 7] AAA-S 5}9]
r/]_]ﬂ‘

3al5e] EA-S R (Table 2) Fdu]7} 63:18(3.5:1)
ol A& 25 Aol A 74 Al 2 HF A3 5SS Feh W e
274 A A A Eoto] 533 (65.4%), A9k 208 (24.7
%), HAIZES} 34 (3.7%), AR A A £gto] 49 (4.9
%) 18] 0 #Hl Ego] 1 gt ko] BT well 74
(8.6 %). moderate 22 &l (27.2%), poor 25 #] (30.9%) 1%

Sex Male : Female = 63 : 18 (3.5: 1)

Age Rage 25~74
Median 55
Pathology (%) Epidermoid 53(65.4)
Adeno 20(24.7)
Large cell 3( 3.7)
Adenosquamous 4( 4.9)
Bronchiolo-alveolar 1(1.2)
Differentiation (%) Well 7( 8.6)
Moderate 22(27.2)
Poor 25(30.9)
Undiff. 3(3.7)
Unknown 24(29.6)
Tumor Location (%) Rt. Upper Lobe 21(25.9)
(Rt : Lt =39:42) Middle Lobe 8(9.9)
Lower Lobe 10(12.3)
Lt. Upper Lobe 25(30.9)
Lower Lobe 17(21.0)
Stage(%) Tl 7( 8.6) NO 14(17.3)
T2 45(55.6) NI 27(33.3)
T3 29(35.8) N2 40(49.4)
T1 N1 4( 4.9 11 20(24.7)
T1 N2 3(39 II1A 61(75.3)
T2 N1 16(19.8)
T2 N2 29(35.8)
T3 NO 14(17.3)
T3 N1 7( 8.6)
T3 N2 8( 9.9
Extent of Surgery (%) Lobectomy 26(32.1)
Bilobectomy 4( 49
Pneumonectomy  51(63.0)
RT Dose(cGy) (%) Median : 5040
4000 ~ 4500 15(18.5)
~ 5100 37(45.7)
~ 5500 18(22.2)
~ 6000 11(13.6)
RT : Radiation Therapy
32 undifferntiated 32 (3.7%)9 10 £F2] A= $-Aky

o] 218, ¢3¢ 84, $3ty 104, FHAard 259 22w
F3ldo] 1782 993 F19) vl 39:42% ) TH 7
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Table 3. Chemotherapy Regimens(N=17)
Preop (N=1) CAP* Icycle 3
Postop, PreRT (N=11)
PB * 2cycles 1
CAP* 2cycles 1
PV * lcycle 3
¥ 2cycles 02
PVF * 1cycle 4
Postop, PreRT + PostRT Maintenance (N =4)
PV* lcycle + PV *  Scycles 4

PostRT Maintenance (N=1)
PV* 6cycles 3

P : Cis-Platinum 80 mg/m2, V: VP-16 100mg/m2 dl-3,
B : Bleomycin Smg/m2, A : Adriamycin 40 mg/m?2,

C : Cyclophosphamide 500 mg/m2, F:5-FU lg/m2 dI-5,
RT : Radiation Therapy

2= Tlo] 73 (8.6%), T2 452 (55.6%), T3 29 7l (35.8
%)l N 7] HE No 143 (17.3%), N1 273 (33.3%),
N2 40 7] (49.4%)51 3L TINIe] 4] (4.9%), TIN2 38 (3.7
%), T2N1 16 #| (19.8 %), T2N2 29 &l (35.8 %), T3NO 14 #
(17.3%), T3N1 73 (8.6%), T3N2 83 (9.9%)% 2 117)
20 9 (24.7%) 28] 2 111A 7] 61 &l (75.3 %) ch
TE Ares AER iP°l7} =dl 19843 7=
FAF HE2A AAY} FEA Gl FE 3EFE A
2}, 19859 HEl= Fed A dZA4H
AR 7| RFAYZA P ub S 25 HJEA ok
5 A3 NO~N27kA] g Ald3tgal g
AF HEZA A Age] AEA}. o] HAE XA
A Ee] 262 (32.1 %), olHAA = 44 (4.9%) 1]l
A A o] 518 (63%)2 7HAF Bkt
whAbA 2] 8242 Co-60, 4MV 3;2% 10MV AE71<E7&
A3l Al A8 HYE F ZEsHA A
o] W77} T3]1 79 a4 Egstl A el
Hae] A N2 7l9] A% & FE AFAHHE
Ag zghstdow 2o wpabd WiAdE anesled
3600~4000cGy A = 7Fx]&= AF 28 o 3 (parallel op-
posing ports)ZAgF & AF AHE (oblique port) &2 37
233 port combination)5-2] W] 02 4 Fo| A 6F719]
7)1 7HE-9F 4000~6000cGy 2] WAMA-& ZAVsLA (A5
Zk 5040cGy), 4500cGye] 3} 159, 4500 4] 5100cGy °]3}
379, 510004 5500cGyelst 18™ z2]lx 5500 ol A
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Fig. 1. 5 Year Survival Rate

6000cGy 714 11 ol r},

WAk AP E A|PEE 1983 7HR) = U 1,
AE 2F A 13 FAMFE 150~200cGy 2 2
4000~5500cGy/4~6 5 ZATE|H AL, 1984 FEE dY
A% 2724 9 13 ZAFEF 180~200cGy E 4500~
6000cGy/5~6 5 ZAF= ).

st awl > & 1744 A= A=, FEH F 23
stamie g CAP(Cyclophosphamide, Adrlamycm, Cis-
platinum) regimen 1 cycle A3l % 145 A 2] &} %4
A FaF Exejer A HEcH(Table 3). PB(Cis-
platinum, Bleomycin) regimen 2cycles A&t |7} 14,
CAP 2cycles 1#], PV(Cis-platinum, VP-16) lcycle 3,
2cycles 2 8|, PVF(Cis-platinum. VP-16, 5-FU) lcycle 4 #
Aot FEF PV leycle & WA A 88 vbA] 12 thA] x4
A 3t a ] o 2 PV Scycles & Al3Hb-2 o7} 49 9l
a3 A A 85 254 3k H Rk 6eycles Al )2
A7F 1 Adt

Eal 7] 7re #HA
Z 8197547} 3
1:}.

NEEE & A8 E2 FE A4ste] Kaplan-
Meier method ol &8l At&3ld i EAA 24 wins

AHg-sheict.

1301l A I 120042 18]35
ZA e g5e] 926% 2] XL B4

Log-rank test 2} Fisher’s exact test &

4 =

A ZAbe] 533 BEES 40.5% (R FF BEL 3070
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Fig. 2. 5 Year Survival Rate by Stage

100 I“f_z{ 4, -
| NO(14)
80 m‘:l]);l" \

I N1(27)
by I I X N2(40)
. Nl -
g o0 [ | 544%,
3 %m 54.3%
@ 40 L, (P<0.05)
e 263%
K
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] 6 12 18 24 30 36 42 48 54 60
Months

Fig. 3. 5 Year Survival Rate by N-Stage

4), FHAESL 434% A 117) 53.9% IIA 7] 36.2%
Aok (Fig. 1, 2). TH 7)ol m& HE&L Tl 85.7%. T2 31
% 12| T3 43% ¢33, N# 7)o o & P 282 NO 54.4
%, NI 543% 12131 N2 263% & N2®7|¢] &5
NO &2 NI 2713 BAA 2 {23 2o 5 el
Aok (Fig. 3). TH 719} N¥7]o] 232 ¥gks o 59
X &8-S TINI 100%, TIN2 66.7%, T2N1 42.1 %, T2N2
25.4%, T3NO 54.4%, T3NI 57.1% 18]31 T3N2 12.5%
aiD}(Table 4)(Fig. 4).

f7-7F g1l 75 ol A A bkl At
o] 1182 14.7%, A7} 258 2 33.3% 28] 12 4]

MECERG
11, A H|AMZ HetolM =5 UAMX( 2L A
Table 4. 5 Year Survival Rates
5 Year Overall Survival Rate 40.5%
S Year Disease-free Survival Rate 43.4%
(Median Survival : 30 Mo)
Stage Il (20) 53.9%
IIIA (61) 36.2%
TI(7) 85.7% T1 N1 ( 4) 100.0%
T2 (45) 31.0% T1 N2 ( 3) 66.7%
T3 (29) 43.0% T2 N1 (16) 42.1%
T2 N2 (29) 25.6%
NO (14) 54.4% T3 NO (14) 54.4%
N1 (27) 54.3% T3INI(7) 57.1%
N2 (40) 26.3% T3IN2( 8) 12.5%
100“]
L TIN1{4)=100%
80 1;
o
o = TIN2{3)=66.7%
—_ U Y '
2 eo- y 7 TaN1(7)=57.1%
< * i %
e A ittt
U); 401 1”. TINI(161242.1%
-,
»ol- T2N2(29£25.6%
N A
T3N2(B}=12.5%
O _
0 6 12 18 24 30 36 42 48 54 60
Months

Fig. 4. 5 Year Survival Rate by T and N Stage

Table 5. Patterns of Failure(I) (N =75%

Local Failure 11 (14.7%)
Local + Distant Failure 3( 4%)

Distant Failure 25(33.3%)

* Evaluable Patients

A uto] 38| 2 4% g} (Table 5). 4L 3=} 1135
S#l= ohA] "I A o7 T o2 Ay H ). A
o] -9 5 WA ZAloh o & vire] Hoks o ZAbof
W ae 7] #x] Ao ko] 28 2E]l3 2AZ Y
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Table 6. Patterns of Failure(II)
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Table 9. Prognostic Factors Affecting Survival (1)

Evaluable Pts. .~ LF (%) DM (%) Factors No. 5YS (%) P Valug*
Stage Tl 7 1(14.3)  0C 0) N-Stage
T2 41 8(19.5) 18(43.9) NO (14) 54.4
T3 27 5(18.5) 10(37.0) NI 27N 54.3
NO 14 4(286)  1(7.) N2 (40) 263 <005
Nl 26 4(15.4) 11(42.3)
N2 35 6(7.1)  16(57) T-Stage
Ti (7N 85.7 < 0.1
11 21 3(14.3) 7(33.3) T2 (45) 31.0
111A 54 11(20.4)  21(38.9) K] (29) 430
Pathology Epidermoid 48 10(20.8) 17(35.4)
Adeno 19 4(21.5) 8(42. l) Differentiation
Chemotherapy No 59 13(22.0) 21(35.6) Well €7 100.0 <ol
Yes 16 1063)  7(438) Moderate (22) 44.6
Poor (25) 44.5
RT Dose < 5400 47 11(23.4)  20(42.6)
(CGy) > =5400 28 3(107) 8 (286) Treatment Perlod
Total 75 14(18.7) 28(37.3) 1984 (20) 27.0
) 1985 - 61) 45.6 < 0.1

LF : Local Failure, DM : Distant Metastasis, RT : Radiation Therapy

Table 7. Patterns of Failure in Pts. with Positive Bronchial
Margin (N = 10)

351

Local Failure
Local + Distant
Distant Failure

S b —

* Bronchial Stump Failure

Table 8. Recur Duration

Months No. (%) )
6 12 (30.8)
12 27 (69.2)
24 35 (89.4)
36 37 (94.9)
40 39 (100)

(Range : 3~40 M, Median:8M)

A o] Al L, FAtole] AU HFAFNHEIA] 3
# el 2AE HxAdo] 13l A AAAe] He=
E FAAN 242 7P WA ohgol # 104 e
¥ 63 woladct FEF xR A FaAdldE
65 o 4] o] FoA 81.3% o] FAAl &S Hrh H7)
W2 A ekit-g wlawale] M FAAdel gloiA] TH
719} Nl 7]7ke] zbo)= gledwl ubd LA Aol A&= T2

* Log-rank Test

o)A} 18] 3L NlolAkal 29 2F 40% o] ¥-& Hol &5
A} (Table 6). 117] B 7)ol FAALES 14.3%,
Aol-g 33.3% A A W7o A= FAE 204

o\oﬂ\gﬂl
Mo

o3 QA7) 8.9% 2 W7k ¥L5E FoR 4AH
ol go] Eoblt A aS narh Welsha FFol et A

HA u) A Zotsh Agho g viiro] wlawsle] ®Bokgd), =
2 oA A A" g xhe) = gludct sHehanle] A
f3of whe} wlas) Hokguw A& Aol
o b 3hak e g W gekd s Lol A S Ee] 6.3%
2 Al A okt i 22% ol vl s W oS Hloh v
ApAdekel whE Apdefatel vl A= 5400cGyv| vt F AL
o) FAaAME 19.1%, YHAMe] 42.6% Udl )
5400cGye) At ZARE-S FAaAqE 7.1%, U7 o] 28.6%

2 ol e waleh ¥ FEF ¥ 2T 270

A 712 BAl ez e 109 AT $4
3 2 Ao)7h UT S8 o B 7)WA A

Ao 2] 2] ke glolA EF WA XA 73R A
A e Z EA7E g3 S o4 4 o) (Table
7).

A7p=) 2] 71748 Bohe w) 137kA] 69.2% 23717
89.4% 7} AR & oF = algl L # a1 40 f L 7hA] A ka}
1t} (Table 8).

A Egol AL A= A FAAEE B3] BaE
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wf N2 71l 39 538 E80] 26.3% 14| vl NO-1 9]
A 4% Z FAANORE 2% 20l (P<0.05)E H
t} BE BAA FoAAd-E QA ZAAE B (P<L

) QA= TIH 7], Foke ¥3lert £& 4% a8
A gA7IME 2 19854 o] F 2 7E F Folgdrh(Table 9).
o] AW, S04 & &3t o‘:_]eg A o Absa) A Eobat Ao,
3em & AFE Foke] a7, FEF 7IRA AAA FA,
7] 119} 1A, 5400cGy & ﬂff& L e o R R
Al F5 el e W9l (GEAET AATeE) 59
A2EE FAA F2lAde] gl (Table 10).

0 Et

| B33k A5 ofEhH P 2
EFS AES Bol= qfeg d
2 3 a7k 80 d] Ttk o] F F el
roleh®. gl Al 3t of o 3} el ubo st el 4 B
&k 73t b5 E Akl A3t Baalef o5k Hlgke] 1Ay
Edatel gle] slst oo 2 AL F2 o R
of oleh”. A FAgte] oF 80% & AH| sk WA £
o] 8w XA AAlEe] oz WY A 7)7}
Fgo] 7hgstet. 2eiv peF Wex At g
A o]z} slAv e Aldel v A7) dot e A
S5 HEES 0~20% 2 Axshd, Fore] XA A
AEF 1ol APt JAEe] F-3 m7del A% 52
%ol A AEHAL e AN HAE UHY MY 55
o] Fo] & uwf g A F o} gl vl AE W Al o
g Rxgadle] Hagt -2 Fdgt AAelet s
0ok 50~60Gy o) WA EF
o] WA A7} e AlAtEel AA A" el
WA A gedel AARZ /JFE vk 2 weka 4
A 5A g3t Hdg WA (50~55Gy) e 2
T4 3 4 HEde g EFEE s FE
2 AEAA F 9l Aol
Zejuh vl A E H gl A FaF AR A S S
£ dFe 718} ARt Y E8 FFAtel| 7]
AETtell s A iz ol A = /o] of 2|7} o} 9l
dubd e shd AAl" 27147 (TI-2N0)S) 7+
25 AR EE=
| %8t 212 R g} Van Houtte 5-& %1 3F2 of
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Table 10. Prognostic Factors Affecting Survival (1)

Factors No. 5YS. (%) P Value*
Sex

Male (63) 38.5

Female (18) 4.4 > 0.1
Age

<=50 (27) 52.0

> 50 (54) 35.0 > 0.1
Pathology

Epidermoid (33) 39.9

Adeno (20) 40.0 > 0.1
Tumor Size

<=3cm 21) 55.9

> 3cm (60) 34.2 > 0.1
Stage

I (23) 53.9

1A (58) 36.2 > 0.1

Positive Microscopic Bronchial Margin

No (71) 38.0

Yes (10) 58.3 > 0.1
RT Dose(cGy)

< 5400 (52) 37.0

> =5400 (29) 48.3 > 0.1
Chemotherapy

No (64) 353

Yes (17) 483 > 0.1

Extent of Surgery

Lobectomy (26) 473
Bilobectomy (4) 25.0
Pneumonec[omy (51) 38.4 > 0.1

* Log -rank Test, RT: Radldllon Therapy

-

A A A BRS) AEFo] 239 tha: Woldl 74%&&
A Ere] 60Gy 2 Wotm 3 EAbbel alo] B 2%

(anterior two oblique port)e] Hijo] whalAd e f-tol
71odatd & e B mglop

1962 Patterson 7} Russel 52 A A EF vbapA]
2 g d3g s} -rl “ d' ] AT-E A3 vt 3
d AES Aol7} 9lS 3 st et o] AT
A= HAgke] 71 7.3-'5& “ﬂ—r—‘ﬂx}ﬂ W) 7} 2= A
R AR 5o MUt FHEHEA S BT L§s)
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Table 11. Literature Review (5 Year Survival Rate)
; Surgery Alone  Surgery +
Author Stage
. (%) Postop RT(%)
Kirsh(13) N2 0(N=20) 26(N=110)
Green (6) Ni-2 3 (N=30) 35(N=66)
Choi(5) N1-2, T3
Squamous 33(N=29) 33(N=46)
Adeno 8(N=21) 43(N=40)
EORTC(13) NI-2(Squamous) 45 60
Chung (16) NI-2 10(N=29)* 40(N=38)*
Lewin(25) LI 11 36(N=58)
Emami (34) 11 17(N=18)
11 19(N=41)
LCSG(17) Stage 11, 111 36(N=108) 36(N=102)
11:11=65%:35%
Epidermoid
Slater (19) 11 55(N=29)
111 38 (N=65)
YCC I1 54(N=23)
1A 36{N=58)
I:IMTA=25%:75%
Non-Small Cell

* 3 Year Survival Rate, RT :Radiation Therapy
YCC : Yonsei Cancer Center

ZellE YT F& MR N8P T =3 v) 835} A E
°‘E 235l A So] EAH 2 A= glep
&% g2 A o7t AV (NL-2), T3 7| 45 &

= i ¥ e AFEL T A S AEE
ALS ZhA ghel . B uEtgdn). Green 5 NI-29] 7%
WAL X 579 51 A& g0l 35% el »ls) RT3
% 2 R 335+ 3, Kirsh S5 4% XA ol 75,1
’“’“%%? 0% =3 AAAET 3% 2 o ¥

g AEES }3’_.1_.?5}?&,1_. Chung 5% Z}7+ 10% 40% &
BIAbA 2 B 7o) &g S Buslgdoh ' Choi ¥
& Aol A 8% 2} 43 %i wl A} Al %) | 7o) o
S B3 vy H G AL A Egbol A= 33%, 34% = 2
2o 7} 9l

=2 AE
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R
19793 Israel Eol] 2} EORTC Lung Cancer Group £
sln ) QdFAT Bwe] o, ojakel A4 4 Eod
oA Fam A7} A A SEF WAL A LT
60 T A Z7)7ko] 66 % 2 th 2T 45% B} 5> A
2 By BWysle] HekH AF2AE 45 uiatal
X859 TAHQ Il B A Rz 712
a3} 19863 Lung Cancer Study Group (LCSG)9] #
}A A7AIE e AR I H17] B4 4a] 4 £
o} BAEE hako 2 S0Gy S| FEFUAAARE of
2@l ARAH WLl H LT AP A B T
&% R AN A E2 gl BAA LR {25t Aol E
2ol x| ehobeh shAth. sl wt o] Aol B
o] 257t AR AAE I qled A HH A A
EF2 AR shlche A, SA QA M) ) o
g A2 F4A4 Y ko) g QA7 wA ok A
WA 543 WA A RAAA S 71 7v0) 877 cherilR
A, A AR R Aol ol x| EFHRF] 74 % wbo]
AL Ao 5% el A2 =AM A, oA 1117
W7l Fhakel 7k | Aol (T3:17, N2:20) BAA =
Hol@ ARE o] To] 7)ol rZolRd Y 1e) 7 o}
Ao g 44T LA Bel ) A 7157 A} 4
of thZ2= 5ol vl WA A 57 115 9) Al A (car-
dio-pulmonary failure)e] =FAJ3}edar, whabxd =] 5ol A
A 85 FE ol F 62 X 5E] WA x| 52 tf Aol
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