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[ Abstract |
pN2 non-small cell lung cancer (NSCLC) patients, and provide a reference for postoperative radiotherapy (PORT) clinical

Objective: This study aims to analyze high risk factors for local recurrence after chemotherapy in stage IlI-

target volume (CTV) for this type of lung cancer based on sites and frequency of postoperative recurrence. Methods: Clini-
cal data of 105 patients with stage III-pN2 NSCLC from January 2013 to December 2016 were analyzed retrospectively. Fac-
tors affecting local recurrence were illustrated. Sites of local recurrence after chemotherapy on the basis of primary lesions of
different lobes and different positive lymph node regions were described. Results: Multivariate analysis showed that short lo-
cal recurrence-free survival was correlated with multiple-station pN2 (P = 0. 004 ), poorly-differentiated tumors (P =
0.012), patients with a high positive lymph node ratio ( > 1/3,P =0.030) and old age (55 + ,P =0.049). In this study,
50 patients had local recurrence (first or cumulative) after operation, the most common recurrence sites were the ipsilateral
hilum (21.0% ), the bronchial stump (20.0% ), lymph node station (LNs) 4R (19.0% ), LNs4L (18.1% ) and LNs7
(15.2% ). Locoregional recurrences were different in different pulmonary lobes. Most of ipsilateral recurrences occurred in
right-sided tumors, especially LNs4R (15. 8% ), whereas lefi-sided tumors more often involved contralateral mediastinal
lymph nodes. 76.0% of local recurrence accompanied distant metastasis. Conclusion: PORT CTV for stage I1I-pN2 NSCLC
should be designed according to the lung lobe in which the tumor is located in. Besides the bronchial stump, the ipsilateral

hilum and positive lymph node regions, LNs4, LNs7, LNs5 and LNs6 should be considered in CTV for left-side lung, and

LNs4R and LNs7 for right-side lung.
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®1 BE-RIEKRTH
Table 1. Characteristics of Patients

Characteristic Total (n =105) Percentage ( % )
Gender

Male 66 62.9%

Female 39 37.1%
Age

>55 years 60 57.1%

<55 years 45 42.9%
Histology

Squamous carcinoma 30 28.6%

Adenocarcinoma 65 61.9%

Others 10 9.5%
Smoking

Yes 59 56.2%

No 46 43.8%
Laterality

Left 38 36.2%

Right 67 63.8%
Operation

Wedge resection 8 7.62%

Lobectomy 90 85.7%

Pneumonectomy 7 6.67%
Adjuvant chemotherapy

Cycle <4 31 29.5%

Cycle=4 74 70.5%
Differentiation degree

Well 10 9.5%

Moderately 61 58.1%

Poorly 34 32.4%
T stage

T1 46 43.8%

T2 47 44.8%

T3 12 11.4%
N2

Multiple station N2 57 54.3%

Single station N2 48 45.7%
Locoregional recurrence

Yes 50 47.6%

No 55 52.4%
Distant metastasis

Yes 63 60.0%

No 42 40.0%
Death

Yes 52 49.5%

No 53 50.5%
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N=105

N=50(47.6%)
LR

N—38(362%)
LR and DM

B1 B#HMERSUHEREHELERIZAFERSLE
Figure 1. Percentage of LR and Percentage of LR and DM

LR Local recurrence; DM Distant metastasis.

*2 LRFSBRRERZEESMN

Table 2. Univariate Analysis and Multivariate Analysis of LRFS

2.3 LRFSEE&ERZEZSH

S R ARG R AR AR e i DA 3L R R T L%
2, AR, T 4 (P =0.004) A (P
=0.049) JE &M R/N(P =0.029) SRR (P
=0.014) .pN2 #4530 (P <0.001) | BAME pN2
BH(P =0.001) KA pN2 FfEH (P <0.001) 55
WEERBEMC, ZREZ NI BxR 20 pN2 5
LRFS & 2 4 3¢ [ HR 2. 020, (95% CI, 1. 245 ~
3.278),P =0.004 ] ; B4k, BHAE pN2 (1 He 3R [ HR
1.705,(95%CI,1. 054 ~2.758) ,P =0.030] .43k
FEEE[HR 1. 610, (95% CI,1. 112 ~2.329),P =
0.012 ] FI4E & [ HR 1. 529, (95% CI, 1. 001 ~
2.333),P =0.049 ]t/ LRFS [ <7 7 R &

Univariate analysis

Multivariate analysis

Characteristic Total (n =105)
X P HR 95% CI P#
Gender 0.564 0.452 ND
Male 66(62.9% )
Female 39(37.1%)
Age 3.879 0.049 1.529 1.001 -2.333 0.049
<55years 45(42.9% )
>55years 60(57.1% )
Histology 0.670 0.715 ND
Squamous carcinoma 30(28.6% )
Adenocarcinoma 65(61.9% )
Others 10(9.5%)
Smoking 0.204 0.651 ND
Yes 59(56.2% )
No 46(43.8% )
Operation 1.645 0.200 ND
Open operation 65(61.9% )
Endoscopic surgery 40(38.1%)
Adjuvant chemotherapy 1.361 0.234 ND
Cycle <4 31(29.5% )
Cycle=4 74(70.5% )
Differentiation degree 8.477 0.014 1.610 1.112 -2.329 0.012
Well 10(9.5% )
Moderately 61(58.1%)
Poorly 34(32.4% )
T stage 10.927 0.004 1.188 0.692 -2.083 0.461
Tl 46(43.8% )
™ 47(44.8%)
T3 12(11.4% )

(Table 2 continues on next page)
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( Continued from previous page)

Univariate analysis

Multivariate analysis

Characteristic Total (n =105)
X P HR 95% CI Pt
T size 4.764 0.029 0.945 0.495 -1.804 0.653
T<3cm 46(43.8% )
T>3cm 59(56.2% )
N2 19.311 <0.001 2.020 1.245 -3.278 0.004
Multiple station N2 57(54.3% )
Single station N2 48(45.7% )
Positive LNR 19.949 <0.001 1.705 1.054 -2.758 0.030
<1/3 52(49.5% )
>1/3 53(50.5% )
Number of positive LN 10.263 0.001 1.056 0.558 -1.999 0.966
Number<3 36(34.3% )
Number >3 69(65.7% )
LN7 0.560 0.454 ND
Yes 45(42.9% )
No 60(57.1% )
Vascular infiltration 0.501 0.479 ND
Yes 6(5.7% )
No 99(94.3% )

@ Kaplan-Meier; P Cox regression analysis;

LRFS: Local recurrence-free survival; HR; Hazard ratio; CI: Confidence interval; LNR: Lymph node ratio, defined as the ratio of positive lymph nodes

to the total number of lymph nodes removed; LN: Lymph nodes; ND: Not determined.

2.4 AEREZMBUNBMBERER

ABFEH 50 B FE ARG H IR E L (HE
o BE) BT 147 AR AL (2,94 4~/61) o
SRRy WA A AR YA TR A ] (21. 0% ) | 5% i
(20. 0% ) . LNs4R (19. 0% ) . LNs4L (18. 1% ) J%
LNs7 (15.2% ), %3 AR T R E KR A
JRE AN R B A3 A O, 45 R R 22 B (no =
21) < JRd 2 & VARV i ] B LNs4L fe % Wl (n =6,
28.6% ), Hvk Jg 3 S 45 5% 3 LNsS . LNs6 ., LNs7 .
INs4R % INsl (& 2A), Z2 F W (n=17): i &
JeJry F 2 % AL Ry LNsAL B[R Ali 1] (n =5,
29.4% ), H:¥k i LNs5, LNsdR, % 545 5% 3 ) LNs7
J LNs6 ([# 2B), 47 B (n =33): JmifE &L
*3 TRBERMBLEHBHERER

LNsAR 5 W (n =7,21.2% ), 7638 5 v [l
JiliT ] B LNs2R A5 4 52 &% (B 2C) s A rfit (n
=13): XA ERE K (n=3,23.1%) N
W, Hoy S R T T A LNs4R, LNs7 ([ 2D) ;45 F
M (n=21) : e B R & B0 A LNsAR (n =
5,23.8% ), FoyR by [N A 1T L LNST | 523048 5% i
LNs5 J LNs4L( [ 2E) ; Z2Jifi (n =38) - 85 W )Ry 3K
R ARAL MR Ay e IR Bl TT (28, 9% ) . LNs4L
(28.9% ) A5k N (21. 1% ) (LNs5 (21. 1% ) .
LNs6(15.8% ) LNs7(15.8% ) J% LNs4R (15.8% ),
Ll (no=67) B W)= 2 FRALAK U A : LNs4R
(20. 9% ) . 3 <& B& i (19. 4% ) | [A] O fii 1]
(16.4% ) J4LNs7(14.9% ) .

Table 3. Relationship between Primary Sites and Local Recurrence Patterns

Lobe N 1 2L 2R 3 4L 4R 5 6 7 8 Hilum  Stump
LUL 21 3 11 0 6 3 5 3 3 0 6 5
(14.3%) (28.6%) (14.3%) (23.8%) (14.3%) (14.3%) (28.6%) (23.8%)
LLL 17 1 2 2 15 3 3 3 3 1 5 3
(29.4%) (17.6%) (17.6%) (17.6%) (17.6%) (29.4%) (17.6%)

(Table 3 continues on next page)
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( Continued from previous page)

Lobe N 1 2L 2R 3 4L 4R 5 6 7 8 Hilum Stump

RUL 33 1 1 6 1 4 7 2 2 4 0 5 6
(18.2%) (21.2%) (15.2% ) (18.2%)

RML 13 1 0 1 0 1 2 0 0 2 0 2 3
(15.4% ) (15.4% ) (15.4% ) (23.1%)

RLL 21 2 0 2 1 3 5 3 0 4 0 4 4
(14.3% ) (23.8%) (14.3%) (19.0% ) (19.0% ) (19.0% )

LL 38 4 3 3 1 11 6 8 6 6 1 11 8
(28.9%) (15.8%) (21.1%) (15.8%) (15.8%) (28.9% ) (21.1%)

RL 67 4 1 9 2 8 14 5 2 10 0 11 13
(20.9% ) (14.9% ) (16.4% ) (19.4% )

Total 105 8 4 12 3 19 20 13 8 16 1 22 21
(18.1% ) (19.0%) (15.2%) (21.0% ) (20.0% )

LUL: Left upper lobe; LLL; Left lower lobe; RUL: Right upper lobe; RML: Right middle lobe; RLL: Right lower lobe; LL: Left lung; RL: Right

lung.

)
RML(n-13)

B2 54T EMMERERBELE;

RUL(n=33)

®
RLL(n=21)

Figure 2. Locoregional Recurrence Patterns of 5 Lung Lobes after Operation for Lung Cancer

A: Locoregional recurrence pattern of left upper lobe after operation for lung cancer; B: Locoregional recurrence pattern of left lower

lobe after operation for lung cancer; C: Locoregional recurrence pattern of right upper lobe after operation for lung cancer; D: Locore-

gional recurrence pattern of right middle lobe after operation for lung cancer; E: Locoregional recurrence pattern of right lower lobe af-

ter operation for lung cancer.

LUL: Left upper lobe; LLL: Left lower lobe; RUL: Right upper lobe; RML: Right middle lobe; RLL: Right lower lobe.

2.5 AREFFEMAEHRBEIEMPOEHBELER

FATAAR Je g B S5 A [ BH A B2 245 D8 S it
B — A IR R PR A A DX SR AN ] BRI L 2 ) 56 2R
(F4) o BARATRIE ARG iR B 52 FHAE LNs4 5
H R (54. 3% ), JLR KU LNs7 (42.9% )
LNs2 (30. 5% ) . LNs8 (29. 5% ) .LNs6 (14. 3% )
LNs5(11.4% ) \LNs9 (10. 5% ) J LNs3(7.62% ).
I MG S AR AL A B, TG e B bk B 285 BT A ] X

W, CAE AR TR A 1] L LNs4L  LNs4R % LNs7
JRHR R RIEAR . TR G FHPE LNs4 8
% ,LNs2(14.0% ) J% LNs7(15.8% ) & % % ; LAFA
Pk LNs2 SR 3ERl, LNs4(28.1% ) J% LNs1(15.6% )&
R, LNST B R FBAR( <10% ) 51 I J5 BH
P LNs8/9 Jy L7, LNs7 & & %4y 5k 16. 1% %
18.2% ;45 LNs5/6 4 BELIE S by FH - bk £ &5, 0 i 2
MBS 5 R E R (B RFE>15%)
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Table 4. Relationship between Positive Lymph Nodes and Local Recurrence Patterns after Operation

pLNs N(%) 1 2L 2R 3 4L 4R 5 6 7 8 Stump  Hilum

2 32 5 0 1 1 5 4 2 2 2 0 7 1
(30.5%) (15.6%) (15.6%) (12.5%) (21.9%)

3 8 1 0 0 0 1 1 0 1 1 0 2 2
(7.62%) (12.5%) (12.5%) (12.5%) (12.5%) (12.5%) (25.0%) (25.0%)

4 57 6 17 1 12 12 5 3 9 0 12 12
(54.3%) (12.3%) (21.1%) (21.1%) (15.7%) (21.1%) (21.1%)

5 12 1 0 1 1 3 3 2 2 2 0 2 4
(11.4%) (25.0%) (25.0%) (16.7%) (16.7%) (16.7%) (16.7%) (33.3%)

6 15 1 0 1 0 4 3 3 3 4 0 5 5
(14.3%) (26.7%) (20.0%) (20.0%) (20.0%) (26.7%) (33.3%) (33.3%)

7 45 3 0 4 0 7 7 1 2 7 17 7
(42.9%) (15.6%) (15.6%) (15.6% ) (15.6%) (15.6%)

8 31 3 0 1 0 6 4 0 2 5 1 6 6
(29.5%) (19.4%) (12.9%) (16.1%) (19.4%) (19.4%)

9 11 1 0 0 0 4 2 2 0 2 0 0 0
(10.5%) (36.4%) (18.2%) (18.2%) (18.2%)

pLNs: Positive lymph node station.
3%

XFF PR YIER /9 T-pN2 ] NSCLC & 4,
PORT W2 AF7E G+ . BL T SEER 4l %2 73 A
Je ANITA BF58 122 o | W = 4d T 0T S
T A ST R BT, T-pN2 8] NSCLC 4% A= 77
K250 . Herskovic 2575l 51 WF9¥ NCDB #UE1%
&I PORT w] ik g # 4E 72 1, 3X 1 £ Robinson
SEP BT rh i — A5 BIESE . 45 PORT 4545, W
ARG B R S S i s NRERESR %5 PORT YEAfy
PERET X SOAS B 5 35 T Ry 7 O MO X e B ke
FER R MREIT 5347 o

SEbr b, -pN2 ] NSCLC 5% & H AT AN [A] s
PRI BRARFAE 19 S B PR AR, PRt 0 B HG 52 v i P
2 NI PP b i 16 35 B A8 R 90l PORT & B
B A )L, TASLC AFFE 434 1 AN [A] pN2 JE4H
BTG A I, BRER B N2 (N2al ) Y 835 B A
pN2 WAHBUS EhF ™ o ABFFENE— A UE] N2al
TR BB A2 5 AR AH X AR, PORT Bl i/F JC ik (i 1 28
Ak — k25, Wang % 1 Yoo 45 NI N
pN2 ik B £5 % H & T-pN2 1] NSCLC f8 3 1h 7 fis
PRI % ; Urban 2" BiF 55 2 180 FH P 9 B0 485 L oA
pN2 ] NSCLC B8 A AF TR AR , AU R 4l
FHAMM T o Besh, A 5T T T AR VI BRI
Bl JR AN AUIBEAME AR A T B2 NSCLC A&
e VA =15 A (1N 2 €| e e S
5 5 S R R AR S B S IR ST ARG
S5, Z ki pN2 NSCLC 535 Jay fR 42 & KUK s , 7T fiE

B3 T PORT ZE RS Ab B, DA RARR = 358 52 & IXUBS: DA
A A AE . AN, BRTE L R > 1/3 (k4
R E 5 TR E K, @i 2 8 & B 7 U
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Figure 3. Locoregional Recurrence Patterns and Proposed PORT Fields for Lungs after Operation for Lung Cancer

A; Locoregional recurrence pattern and proposed PORT fields for the left lung after operation for lung cancer; B: Locoregional recur-

rence pattern and proposed PORT fields for the right lung after operation for lung cancer.

PORT Postoperative radiotherapy; LL: Left lung; RL: Right lung.
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