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Progress of radioactive seed implantation

brachytherapy for treatment of advanced
non-small cell lung cancer

YAO Linyan, LI Chaojie, WANG Ziyin, SHAN Qungang,
PANG Haopeng, WANG Zhongmin”
(Department of Interventional Radiology, the Af filiated Ruijin Hospital of
Shanghai Jiaotong University Medical College, Shanghai 200025, China)

[Abstract] '*1 brachytherapy can generate a high dose within target tumor volumes to continuously destroy tumor cells
due to its characters of low radioactivity. high precision, little trauma to surrounding normal tissues and high conformity.
It is a more effective treatment for patients with advanced non-small cell lung cancer (NSCLC) without chance of surgery
and with weak constitution. Research progress of radioactive '*°1 particle implantation brachytherapy for treatment of
advanced NSCLC were reviewed in this article.

[ Keywords |
DOI:10. 13929/j. issn. 1672-8475. 2020. 01. 014

ARSI 1 S F 48 N 36 Fr A% HA JE /)N 28 B A 922
Bt 53 it R

lung neoplasm; siodine radioisotopes; brachytherapy

Bk , E=RA I TR LN, B, T 880
C 190 50 5T A 2 T 25 B W R B 4 B BRI A ARE, L3 200025)

(#8 ZE] TR T EA AR R0 B X A R IE A 2B 3 /0 R g 3 T 1 2 R s, T O B R A A A 0
JE o O PE TORE R AR B TR T S TR A 5 TR R — T Rk T ORIB T L2 L MBS S8 B4 v e 3 AR /) A i i

(NSCLO) B 5 BN A BMIGRTT FBr . AR SCRH M TR F AL ARYT T 4] NSCLC MR 58 i R AT 4538 .

[RS8 bR 5 A S 1P () 3 2% 5 30T B 8 M o ik
[FESEXS] R734.2; R817.8 [X#kRiREG] A

I 98 2 AR AE AE T ) B 2 — Horh AR/ Al i
i J (non-small cell lung cancer, NSCLC) & k. #&
L R I E R IR TR R TR AR
R EAT il e i B2 P L R R T PRI L .
it g dali SR VR T O 1 32 B R A Y AL SR T H
JPROFARA N A e e 4 A BRYY L BLAM I IR T

[XEHS] 1672-8475(2020)01-0047-04

Aib ) B T 0 S L R PR 1 2 S AR A OC Y
IE AT ANTORPE I 28 B R A . A SR R S
RIS TEAL G A 7 Ak R Rk A, TR P
TS PEAR , X J) B OE R 2 20 A0 5 /0 BRI R
PE @ H T2 28 T AR L2 R BT 8 55 19 Hh e 9 NSCLC
B A SCXE R P T OB T A A VA T h g

[(E4¢mBE] FEh BAMTR AT ZASE ST H (201640015) , ¥ B2 A LR ER T H (ZK2015A22)

[E—1EE] BEMIE(1990—) , L, ZRUEIR A e L. BF5E 5 ) . R

B W 54 ANRITP2¢ . E-mail: yaolinyan213@163. com

CBAE1EE ] F LM, 130 I R 2 B2 2 [ i Jis B 6 B B U A A, 200025, E-mail: wzm0722@ hotmail. com

[#m BH#I] 2019-05-16 [f&EIBH#I] 2019-11-14



e 48 HE AN AR 516975 2020 458 17 455 1 81 Chin J Interv Imaging Ther, 2020, Vol 17,No 1

NSCLC 58 ik JE HEAT 2538 .
1 FEEHIE T AL F R

T A N LA B E AR 2 O 59. 63
R FAEW B 27, 40 ~31. 40 keV 1 X S L&A
35.50 keV [ v Bk, v S LA R ik R H 2
1.0~1.5 cm, F Al AT A9 T 50 Mok 5 K42
(4.52£0. 3) mm, H & # (0. 80£0. 03) mm, & KiK. F
TR BEAE 0. 5~0. 8 mCi,
2 WA RLF IS T NSCLC B & # 4L &

PR T R ¥ 3 S5 o B v S AL DNA
3B T S5 R AN N 1 B R 1 e R s y S EIE AT L S
96 200 JEL PN B K G G AR 4R A R R S A A TR
Kt A SF A AR T R 2V M4 . O M TR
FIRYT R 0 32 B AL R A A T RS R
T, TSP 0 TR BRSO i A 4 i 23 5 2 DNA $ii
i, fF 5 EABmRAAEND 2A XKLL X
(phosphorylated H2A histone family member X, v-
H2AXD AR 8 08 . H2 AX iR Al J2: i 3R
i DNA XU W 24485 05 19 bR i 2 — » B H2AX B R 1k
KV 5 DNA #5159 ™ & 5 2P E A G,
CHENG %561 55 #1201 R 748 A I S VX2
B B R H R B4R I K LR/ I -2 (Bcell
lymphoma/leukemia-2, Bel-2) &35 T & . B 41 g bk 2
/L R-2 A 26 45 H (Bel-2 associated X protein,
Bax) 7t » Bel-2/Bax B Ak, Bax 2 1 358 i 2 2F T
2P KA H B 3 (caspase-3) G, A S AT,

i 96 200 P 7 A A e R T 0 A A B AR KA T
(vascular endothelial growth factor, VEGF) %, BEn
IR B A A B, PRI R VEGE 35 P 5g W 3%
A A B R B T R IR T 4
T b RS Al = 48015 R I F-1a Chypoxia-inducible
factor la, HIF-1a) Fl VEGF 33k, 5% i 45 A i, A

S I A

96 ) A R R s TR S TSR PR TORE 1 0T S
SHRYTROR By R B R U T R
S SR TR K e D [T SO e P S
CHEN 4511 % Lt 43 7 Ml 988 40 i A549 I NCI-H446
X 8 S ) SRR L K B NCI-H446 41 Jifg A 4% 38 ik ] 24
34 hy AS49 AN A% Y I ]2 18 h, A B U
T M — 2 SRR R T R T B T IR R R 18
B 5E A e Rg HAT SRR AR

B S-2 T GT f
transition, EMT)J&#E b1 I {2 40 ff 5% £k A 1] 8 ot 240

( epithelial-mesenchymal

My . EMT EMRIG R & 2 8 5 i IR i DA
Ko EM A AR KM E LT hRE EEEN.
EMT 5 & Fp Al i & B oM . HE 28058 i
#ar N H23 NSCLC 48 il 5 Fl B 4l A5 AL, T B0 70 St
PE TR TR AL N-55 26 26 08 R (R E-ES A R
P 2 08 B 3 Bl 7 L 6 W EMUT 4 4900 1 42 % il 5
PR TR 3 BE S 3 T 3 A 40 /N BUBE RS EMT i &
Z M NSCLC A K .
3 MEMFIRFENGE
3.1 RESISAEA CT 23 [a) H 85 BE 43 BE R 50 55
A 4y Rk R AR T 45 KL BT TR T 45
TR A A 5 3D B A R HE— A R TR A A
SE AT 18 o P AEUXE S s B e K M 8 e 8 (i A
BRET AR R R o R 2 H 25 % B 5 AL O N I R 7
K BN T RGP N K i, s 5] &
PR T RS o O n] 4R 2 A b L R e 345 R
Pl o 2 445 4 K o A2 A, A R R A e R
3.2 HTAALAREHR @l TFagE g B
U 20 TR 32 2 TR 9T R0 A ok B il e A T
230 33 TR B A AR VA 7 A T A R
3.3 ARHHEA ARHMABSHEST R EEHTF
AN BEIE 1 AR VAT BR ARG ST AL T T Kl A s
U 6 3 %) i e
4 P IR FENEBTAEEMR

JECS PR TR TR AR T 3 AR 0 400 A P g A X
BRI 5104 . —4EiR Y7 1R R 4L (treatment plan
system, TPS) ML T 118 7] i (B A0, T R A 250
FIFTTFFAL TPS TH 5 85 2 rp O s A [ 35457 14 4 A 57
i, 0T HE I R N S PR R T A T R v R L
B S, B S R AN 2 PR 4 AR 83 SRR
8t A T ) R AR i O I B 2 sl IR 5 3RS B A
R R0 DA R 3 o i E AR AR R, BR T A
Ji e 9e o T A AR v TG B Y ) R A Y. 3B
FE ST B S RO YR T 2 e T O M TR A AR T
81 388 B0 4 32 4h O 700 4l 140~160 Gy 5 [H R Ag
S0 R 58 o o AR R P A7 SRR i R ) H Al e TR o 4 AL
FlH o 110~160 Gy,
5 MEHHE" 1R FiE9T NSCLC &R iIE 5% ZiE

FRAEBIFFE 200 WO T R TR 9T NSCLC 1Yl
B UE 4R - o0 il B BE AR R i i TE ik TR QAR JE 51
SR J5 IR 2 %, o 3 4R 4 T R RS S A
I7 s OF AR JHUFHIG T 8 Ak 236 7 5 0858 51 g 5% B3 5k
i s @ FTH il s T AR YT ICHE X o I i Bt s O s 3



FE A AR S5IRIT 2 2020 4E55 17 855 1 8 Chin ] Interv Imaging Ther, 2020, Vol 17,No 1 e 49 -

By R — A B Al (KPS™>60 43) , Wi 4 77 1 E] > 6 4
H M EAE<ST em, 2ES0FE0 T2 ORI O
7 i) PRI v M TR e S S M R 5 () 2 R 67 A R Bz
JHR SR e Bl 35 95 5 (D 7™ B E 1 D) AE 2L BT 0l s @ K [R)
P B Js R 5 © A8 3 B (AR 5 22 (KPS<T60 43) &
WA AR <6 41~ H .
6 FLHTIE" 1 #Fi&Fr NSCLC L3
ARSI 7 R R AR OGO R RE A0 S
PERT 9 6 4 B BEI0 6 % . TIMMERMAN %02
RIFKH 80~100 Gy o 5 i ¥ &2 il 36 97 B AT B4
e R YT 2850 AR 45 5 6 7™ B 05 1 il 4% 5 25 1 8 0E % il 241
AU 52 0 5, LA 70 Gy NIRYT NSCLC Y 35 K4 5 7
. FH EE AR BRSPS B CE A T B 1) ik R A 2 it
100~160 Gyfa it 7 2 . 76 A 5 45 & [l IE #4122 1 [H)
B A 2054 o o R 2B A . O TR IR T A AT AR
ST B S OO T R A A
3D IRYT R T S D AR A BN T B bR X SR
SR S T OE B SV S 0N L BE TN T AL AN B
J R s @] X i AN [R] 43 %4 JE 51 0 i Jge 4 B it A7 AN [
BT AT 551 ek SRS R v AR RO s 1 TR 2 R
AR BB AR L 5 B 47 @ 5 iR T B8 IR i 2 2 K A4 or
YR B R A R R B AR 2E . BN S T R
TR A R e A R A — S B 2 A A BRI R BERE L
ORI A AR S
7 FLEHME" 1 KL F 87 NSCLC B Rz B 3R K 97 3%
YT NSCLC Z 8k A W B 1 1R+ 5 HAth
FBL. HUO U [k 4 8 182 491 1 FH Jc 5 1 1
B EE A AR IT IR 9T Tk TR B AE I 5 B 1
NSCLC M, & B 1 4E .3 45 F0 5 48 1Y Jay
P24y R 92.01% .86. 51 % Fl 76. 45 % , i fF %
A3k 83.35% .25. 57 % Fl 11.34% . A #I
JICHHPET kL 4 2 [R) R A B A K AR 2 R T i Y
NSCLC WJ¥7 8%, & 1% 5 36 T B 8 48 =5 38 97 i 10
NSCLC W) BARE B E 1 E K 2 EAFER, ik
AT SR BACE(4: 3B sh ik GP 7 % Jmy Ak 2
TRYT TR 28 BE A B R TR TR AR YT R
et NSCLC, & B HIAYT BA SR MEH 1 FAEFR
Bim TR H# Ik GP iy R AR T BEA = 4 15 8 il 5
RIS, BN R R KRR EAL, SONG %1 40 #r 32
BlZe 3k 1A A — Ak 22897 S5 5 b T ik e
NSCLC &, H A 3 32 JiUR R0 T R 4 AR T Fl S
FeVRIT A 16 ), 10 & MR 2 il R (75, 0O W i & T
HCO) S TRFE T R TR A S AR R B R W I Y

) bR AR ol S P M A8 A T A T R AR .
Z R TR T A AR AL SR T O BRRR T
EVIBR M NSCLC B9 22 447 309 J7 1%, ) #5211 )=
T Ff R A A R M S R AR 0 SRR R AR AL
8 TRERE

B TR A AR YT NSCLC BA = i JE
AR TRE T RAE D 7 RO S5 A H L AR PR R T AT
FEAE LA 1)L« QO3 i A8 A BEL 2 i 5 o i = b e fii
R BRI S AE 3 @32 Wi B AP iz 3 52 0
R KL 3 7 v 2 0 5 o) 2 A 2R R e A2 o i
o i #8458 453 XU 5 ) ik 788 L 78 DK L A R o 28 38 i A A
HEJE s @ g e 5 T RE 2 SRR TR M i 2F .
RO TR 148 AR 7 B4 NSCLC 1 JC L L
b HBEE A AZTT HOR TS LE 5167 1 R
DA TS 500 et A AR BRCRE 5 TH AR S Bt — P TR T
SHE TR T A AR AR IR T B NSCLC & 45 B 5
ZHIEA

[ 5% 3k ]

[1] MILLER K D, SIEGEL R L, LIN C C, et al. Cancer treatment
and survivorship statistics, 2016[J]. CA Cancer J Clin, 2016, 66
(4):271-289.

[2] TORREL A, BRAY F, SIEGEL R L, et al. Global cancer
statistics, 2012[J]. CA Cancer J Clin, 2015,65(2):87-108.

[3] MUDAD R, PATEL M B, MARGUNATO-DEBAY S, et al.
Comparative effectiveness and safety of nab-paclitaxel plus
carboplatin vs gemcitabine plus carboplatin in first-line treatment
of advanced squamous cell non-small cell lung cancer in a US
community oncology setting[J]. Lung Cancer (Auckl), 2017(8):
179-190.

[4] LUO Y J, LIU Z L, YE P C, et al. Safety and efficacy of
intraoperative iodine-125 seed implantation brachytherapy for
rectal cancer patients: A retrospective clinical research [J]. ]
Gastroenterol Hepatol, 2016,31(6):1076-1084.

[5] QU A, WANG H, LI J, et al. Biological effects of 2°1 seeds
radiation on A549 lung cancer cells: G2/M arrest and enhanced
cell death[J]. Cancer Investigation, 2014,32(6):209-217.

[6] CHENG J, MA S, YANG G, et al. The mechanism of computed
tomography-guided '2°1 particle in treating lung cancer[J]. Med
Sci Monit, 2017(23):292-299.

[7] NAKADE J, TAKEUCHI S, NAKAGAWA T, et al. Triple
inhibition of EGFR, Met, and VEGF suppresses regrowth of
HGF-triggered, erlotinib-resistant lung cancer harboring an
EGFR mutation[J]. J Thorac Oncol, 2014,9(6):775-783.

[8] XIANG G L, ZHU X H, LIN C Z, et al. %1 seed irradiation

induces apoptosis and inhibits angiogenesis by decreasing HIF-



(9]

(10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[~ S m U WU W e W U W e W U Wi U W U M e W e e M e

FEAN AR 5 IRIT % 2020 4E58 17 %5 1 8] Chin ] Interv Imaging Ther, 2020, Vol 17,No 1

lalpha and VEGF expression in lung carcinoma xenografts[]].
Oncol Rep, 2017,37(5):3075-3083.
DICKER A P, LIN C C, LEEPER D B, et al. Isotope selection
for permanent prostate implants? An evaluation of 103Pd versus
1251 based on radiobiological effectiveness and dosimetry []J].
Semin Urol Oncol, 2000,18(2):152-159.
CHEN H, BAOY, YU L, et al. Comparison of cellular damage
response to low-dose-rate '*°1 seed irradiation and high-dose-rate
gamma irradiation in human lung cells [J].
Brachytherapy, 2012,11(2):149-156.

LEGRAS A, PECUCHET N, IMBEAUD S, et al. Epithelial-

cancer

to-Mesenchymal transition and microRNAs in lung cancer[]].
Cancers (Basel), 2017,9(8) :Pii: E101.

HE Y, LI L, LIU J, et al. Iodine-125 seed brachytherapy
inhibits non-small cell lung cancer by suppressing epithelial-
mesenchymal transition [ J]. Brachytherapy, 2018, 17 (4):
696-701.

YAN H, MO Z, XIANG Z, et al. CT-guided '?°1 brachytherapy
for locally recurrent nasopharyngeal carcinoma[]]. ] Cancer,
2017,8(11):2104-2113.

RV, B, B G 3D ATEDBR G115 T UH PRk T4 A TR
TR E SR B S AW 1] B R 2R, 2018, 98
(39):3129-3133.

ABDULLAHB J, YEONG C H, GOH K L, et al.
assisted thermal ablation of liver tumours[J]. Eur Radiol, 2015,
25(1):246-257.

FERA, HERT, &, 55 U2 1R T 1 7K A 36 A8 A I8
A 5 L] . E AR SR 2K 2005, 5(12) 1 1061-1062.
HODAPPN. The ICRU report 83: Prescribing, recording and

Robotic-

reporting photon-beam intensity-modulated radiation therapy
(IMRT)[J]. Strahlenther Onkol, 2012,188(1):97-99.

DAVIS B J, HORWITZ E M, LEE W R, et al. American
guidelines for transrectal

brachytherapy [ ] ].

Brachytherapy Society consensus

ultrasound-guided permanent prostate

[19]

[20]

(21]

(22]

(23]

[24]

[25]

[26]

[27]

Brachytherapy, 2012,11(1):6-19.

SONG J, FAN X, ZHAO Z, et al. '*°I brachytherapy of locally
advanced non-small-cell lung cancer after one cycle of first-line
chemotherapy: A comparison with best supportive care []].
Onco Targets Ther, 2017, (10):1345-1352.

YAN WL, LV ]S, GUAN Z Y, et al. Impact of target area
selection in '?lodine seed brachytherapy on locoregional
recurrence in patients with non-small cell lung cancer []J].
Thorac Cancer, 2017,8(3):147-152.

ZHANG F, WANG J, GUO J, et al. Chinese expert consensus
workshop report: Guideline for permanent iodine-125 seed
implantation of primary and metastatic lung tumors[J]. Thorac
Cancer, 2019,10(2):388-394.

TIMMERMAN R, MCGARRY R, YIANNOUTSOS C, et al.
Excessive toxicity when treating central tumors in a phase [l
study of stereotactic body radiation therapy for medically
inoperable early-stage lung cancer [J]. ] Clin Oncol, 2006, 24
(30):4833-4839.

XU, X BEBA X R, S 12D TAR A A S0 R T P g
EUE AN Ol TR B U Py O & o i I ML A= 197 N VR o ool
2018,46(8):945-947.

W5 3, A R DF 4. CT 515 N & a0 2 1 it ok 738
SRR H R PE B i E R WL (1], E SR 25, 2018, 25
(20):54-56.

HUO X, HUO B, WANG H, et al. Implantation of computed
tomography-guided Iodine-125 seeds in combination with
chemotherapy for the treatment of stage [l non-small cell lung
cancer[J]. J Contemp Brachytherapy, 2017,9(6):527-534.
BEARAR, B4, ARV, & B DR TR A BS # kAT IR Y7 D
1 IV /) 20 il g T 8 L)L T E A AR SR T 4,
2017,14(10):592-596.

SR MR SE, oy, AF L SR S K AT R IR S 1T
BT A ATE YT R AR e IR/ An i it LD . R AR AR 5697
,2016,13(1):11-15.

R TR N N Y N N N N N N N N N RN N O

— A BT X

A KRR R MR BT 5 — IR SO I FAT 1A 3R 3R 7 2y 38 1, R A% 19 44 Bk, N 7
B AR I RE B D10 Sz e e M 9 5 1 TN 4 L TT 0 2
AT IR 8 AR TR 54 H 2 Z [ 3800 A% H R I B 24 Ak B 1 38 B AR iz A {5 B B e ik sl s 1
AL S RRNIRA DL B R H LT B 58 7 AR B, 2 M Y 23R B A B0 05— B A Al BT, B
WA 5 WAIFAERE B A 2 5 A AN A 25 300, A 2R JC 80T AR, R DO X o 7 3R R R S BER L A
REHE 5 5 07 st * — "R SR A, S — AR B R Bz, <07 ARSI ZE R

A B RDR R AT S AR AU LA RE T 0 I, DA e A SR 00 SO B HE TR AR O R
WATBE TR T .



