SRR 2023 4 538 A 5] www.syzlzz.com « 447 -

DOI:10.13267/j.cnki.syz1zz.2023.070 . ||ﬁ3)§|§ﬁ}|1% .

7] 20 e Bt 928 <2 B B0 9T T BB 2% 9 KE ST 44K RE 18] AT B s R
ST

) b #iiﬁ'f'%% KEAELC, BALH ?, vhack?, EAHEC, MWk, ek
.éﬁ/f.k I‘mFﬁ/%”‘lZsziﬁﬂ Wiz AN 310009 5 2. WK T P E R ST A

#T WK 323000 ; 3. ME T H = EREFRAE, BRE HE 710018
BAZAEH - 3B A, E—mail : gichun_wei@zju.edu.cn

FEE . B89 PP /NI 4 BT o T S s kb S MR DO T 7l e bk Arik IR 2015 4F 1 A & 2019 4F 12 A
FARACTT O BE B 22 A IR0 7 i WP 2 IR RS kL (18 ANk ) 48T F AR S A T O A 13 91/ INA e il S8, o P i
I7 ST RN BN AT BB 4. SR 1697 3 D JRARHITAL 18 Mk, Ea%M 34 (16.7% ), FkhiKiE
<20 mm ; FGR 124 (66.7% ), HApHE AL <20 mm 34>, 21~30 mm 4 4>, >30 mm 54> 5 PFFaE 24 (11.1%),
ik IAR 21~30 mm ; PERHER 14> (5.6% ), Fikkf AR >30 mm, FFSIRE BEOTE 3 DA &M E N 833%. %
T 2 [ IR i AR P PMEZH ( Radiation Therapy Oncology Group, RTOG ) T REPEFARE ( PHXMZ R SGE ) WAl , 13 Bl E T,
026, 1~229 76,3 %% 4, 11 FIAMRER, FEEIRLE  SmAGOK ., FREBOTHE 1 AH 27 6 i,
o o 28 RGERENE VL 3 % 3 Bl (50.0%) 5 RATAITIY 7 Hilrfr, Xl 2 REEEEE SN 3 9% 1 1] (14.3%). 13 Bilhsgffss
PR MEIRBE 3 i, 518 Zad MY B/ N g AR TR G R R ST AR R O AT AT o G
WFEAE T H I R R A B AL, T R Skl B R AR LB T Al s ARG, = 3 Pl i R BEME OB A 1 S H 3
ZaH T REPELZI,
KA ¢ DM GRS s RREOT 5 ST MUY

Clinical analysis of stereotactic radiotherapy for recurrent lesions of small cell lung cancer after whole brain

radiotherapy

Tian Zhifeng"’, Du Dexi’, Zhu Mingqi’, Zhou Yizhe®, Ye Yonglai’, Wang Yonghui’, Bu Lina’, Wei Qichun’
1.Radiotherapy Department, the Second Affiliated Hospital, Zhejiang University School of Medicine, Hangzhou
310009, China, 2.Radiotherapy Department, Lishui Municipal Central Hospital, Lishui 323000, China; 3. Respiratory
Department, Xi'an No.3 Hospital, Xi’an 710018, China

Corresponding to: Wei Qichun, E-mail: qichun_wei@zju.edu.cn

Abstract: Objective To evaluate the efficacy and safety of stereotactic radiotherapy for recurrent lesions after whole—brain radiotherapy
for small cell lung cancer. Methods From January 2015 to December 2019, 13 patients with small cell lung cancer who received the sec—
ond course of stereotactic radiotherapy for recurrent brain metastases (18 lesions) after whole brain radiotherapy in Lishui Municipal Central
Hospital were collected, and the efficacy and adverse reactions of the second course of radiotherapy were retrospective analyzed. Results
After 3 months of treatment, 18 lesions were evaluated by imaging. Three lesions (16.7%) had complete response, with maximum diam—
eter < 20 mm. Twelve lesions (66.7%) had partial response, among which, three had maximum diameter < 20 mm, four had maximum
diameter from 21 mm to 30 mm, and 5 had maximum diameter >30 mm. Two lesions (11.1%) had stable disease, with maximum diameter
ranging from 21 mm to 30 mm. One (5.6%) had progressive disease, with maximum diameter >30 mm. The objective response rate (ORR)

was 83.3% at 3 months after the second course stereotactic radiotherapy. According to the Radiation Therapy Oncology Group (RTOG) ra—
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diation toxicity classification criteria (central nervous system, CNS), among the 13 patients, there were two cases of grade 0, 7 cases of grade

1-2, and 4 cases of grade 3. Eleven patients had corresponding symptoms, mainly including dizziness, headache, nausea and vomiting. Six

patients received chemotherapy within 1 month before and after re—irradiation, grade 3 CNS toxicity occurred in three patients (50.0%);

Among the seven patients without chemotherapy, grade 3 CNS toxicity occurred in one patient (14.3%). Among the 13 patients, 3 patients

showed radiation brain necrosis. Conclusions Salvage stereotactic radiotherapy is safe and feasible for patients with small cell lung cancer

after whole brain radiotherapy. As a serious complication, radiation—induced brain necrosis has a low incidence, which may be related to

the maximum diameter of the lesion and the level of radiotherapy dose. Central nervous system toxicity over grade 2 is more common in pa—

tients receiving systemic chemotherapy within 1 month.
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Table 1 Basic clinical characteristics of 13 patients with small

cell lung cancer undergoing whole brain radiotherapy

I PRASAE 1% (%)

KPS

70 4> 2(154)

=80 7 11 (84.6)
5

Fk 10 (76.9)

Eogidh 3(23.1)
Wiz 4

Jr BRI 6 (46.2)

M 7 (53.8)
ATk

04 7 (53.8)

1~3 4 5(385)

>34~ 1(7.7)
lAR o

0~20 mm kb4, %) 6 (33.3)

21~30 mm CHgkt~%, %) 6 (33.3)

>30 mm (FEEEAEL, %) 6 (33.3)
kLA H

14 9 (69.2)

>14 4(30.8)
TR

CR (kb4 %) 3(16.7)

PR (A4, %) 12 (66.7)

SD CsbA %L, %) 2 (11.1)

PD (JREAEL, %) 1(56)
Pl

15 Gy/f CRkEN%L, %) 4(222)

18 Gy/f CRkEA%L, %) 4(222)

20 Gy/f RIS, %) 3(16.7)

24 Gy/3 f (kA% %) 7 (38.9)
GPA

0~1 1(7.7)

1.5~2 8 (61.5)

2.5~3 4(30.8)

I CR:524%%# (complete response ); PR : #4328 ( partial
response ); SD: B FASE (stable disease ); PD: B HEE ( progressive
disease ) 5 GPA : 222 Wim T4t (graded prognostic assessment ) ;13
i AL 18 Akt

123 iR A B FE T IR R 2 551
T AE >5 4E (9 ) UM A€ Pinnacle 248 it 47, Jik
FERIE - 18 AR, 11 N RRSS TRk ST AR
T IRYT, FEIEE 15~20 Gy/f 5 7 A k4351
T 24 Gy/3 fHATIRYY . A4 P Rh 2 N
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TAEIEWHA IEWHSRE « W IR LU & .
HZ 10 Gy FRET R & 09 1E % I 20 2R P <10 em”
Jii T PR i . B R <15 Gy, #3210 Gy fR 4
7 4 i T AR <0.5 em® 5 MR RR A - 5 K
it <10 Gy, #2528 Gy HRIH 5 & i 00 i 28 1) 14 AR
<0.2 cmB[S]O

124 J97 ORISR E mRST I, BRI
P F B R R AR 2 59697, B Varian B2k
gy (FHEZAw, EKHED), B R EES]
FHAR, FEEBRIBITHIATHEIZHR CT (cone beam
CT, CBCT) A4, #EATHEXALE RRHE, XF T4
(LR 22 >3 mm MR, HEATEMRILICS, TEIRYT
HIFRRAT CBCT I, BRIBEARITAL 5 7 n] 2k
SRV IR

1.2.5 XEVRYT B EEE ARG A T H g
B 125 mL KB FEARIAEE 5 mg d1~5 BiJH, AR
B (RIGh4 : MEE4E) 05 o/, 1k /d, HR
1~30 1, BENSTIEETRAY) .

1.2.6 Jfr)a AP A B E S IR0T A 3
DA AL G SR MRL, Z )55 3~6 ™A Ak
fii MRL, EZIPAIRIT IS 3 AN H Gl 7 74 7%
I 109 AL 1 % WL 2% i %8 (objective response rate,
ORR ; ORR= (CR+PR) / S kLE) LA KUY 5
HORK A 28N BRI O o R T AR G B 4 56 [ i
Je i 43R J7 U /E 41 (Radiation Therapy Oncology
Group, RTOG ) 7 #1450 debrifE ( PAX M 258 )
AT ARG ', ST RO MR A 28 R 2 I VA
( Response Assessment in Neuro—Oncology, RANO )
PRESEATIER (3£ 2~3) 7,

TR PE IR IRSEPEAL « BT A S35 24T Sk i 1 5
MRI+ FEEIAUSAEF (B0 MRIJEE G, 454
I PRI, Jo ek 3 Ar Bl AF B0l & DL BRAR Y
WAGRH BRI HEAT PP AL . AR =P AR - (1) ik
7 5 AR R R) A Ry kbR Al (B2 i — P
BEREIR ) 5 (2) TEBUTIRESEY N, 1R 35500 &
(biological effective dose, BED ) >74.1 Gy FY) X3,
IR k7 B — S B B Ry SR kb aR Ak 5 (3) RN
I T2 Y B i L 43 T 2 5 S AR T A 4 P B4
A 5 (4) Bsrsz b 2 N5 AL (B R vRig 1
FUBH A ) 5 (5) FBUR 2SI FELR T K B 28 i F
(6 ) 5 g ik Jo LU, WA s Il B e I 52 17 51 (fluid
attenuated inversion recovery, FLAIR ) Fsm Ak AR
TR A2 B AR 5 (7)) T2 JnA &5 A A =5 )
FELAY 1 B e AR e 7% o
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Table 2 RTOG acute radiation injury grade standard (central nervous system)

9 5 B X
0 T
1 IIREsEIER (WRETAE), ARMmMARGRE, TCHHIZY
2 HBMZ RGRME, TRERB, T8 & A B2 sHEPURIR 25
3 NG RGMAE, TEREIRYT
4 FEERARIE , ALREREE . BRI A, BV 2SR >3 kel BE AT

HORTOG : EE R HSHAIFPMELL (Radiation Therapy Oncology Group )

R 3 DB RGIRT RO RANO frifi 7

Table 3 RANO criteria for evaluating the efficacy of central nervous system tumors

A CR PR SD PD
skt MRI : T1 1458 & > =50% W <50% HAEM <25% W= 25%
Jkk MR : T2 8¢ FLAIR J¥51 Fe e B> o s> e 5> B hn
BRI & G J A
B iR v & T i e A Sy brife
Il PR30 T s o sl T e B L P
FNWbRAE T 251 DR DL 4 PL 4 DL AT RS 135

TE RANO : 022 i 2 2 i 3F Al ( Response Assessment in Neuro—Oncology ) ; FLAIR : WA T 9 K 22 H)) (fluid attenuated
inversion recovery ) ; CR : SE2Z&f# ( complete response ) ;5 PR : #857Z&ff# ( partial response ) ; SD : BfFasE (stable disease ) 5 PD : $fH &

( progressive disease )

2 & B
2.1 RITER

ST 2 R ST AR R 1) T 6 [ B e A e
R 8 A H o 13 Bl It 18 k. T 7
SEARE )BT BT REAT IR, R A I
. 13FBHET, w2 BRI 6§ (46.2% ),
YT PCLIRYT 5 #1i2) 281 7 i (53.8% ), FHor 1
B3z PCLIRYY, HiAh 6 B4 fNFERE (Hf s
B f N EERS R 1~3 A4S, 1 Bl NSRS AR 4 A, 38947
WY Do 13 B PR RE BT B S AR ST 18 A4, R
SRR - Y R K AR 24.88 mm. i 1 1 Wt
Ml R gkt 4 4> 0T 6 4 H e R AE 3 MRkt
Horp 2 AR AT B R R
22 BEMFIE

18 A kv, 4 AN kb 43 FI R il 15 Gyt
(22.2%), 4 9 kkor R &0 18 Gy/f (22.2% ),
3 ANk EI IR 20 Gy/f (16.7% ), 7 A¥kksy
|58 24 Gy/3 £ (38.9% ). Horr4) 4 ik 5% %% 9
4R, 3 Ak R, AT
43 EIF 24 Gy/3 £,
2.3 BT

FREROT A 3 AN H, ARk i s8R MRI A%

XF 18 AT I, AR F B2 (complete
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e i fa E (stable disease, SD) Ml % 5 of &
( progressive disease, PD ) 195 k%% 53 7l - 3 4
(16.7% ). 121~ (66.7% ), 24~ (11.1%) F1 14
(5.6% ), 3 H K ORR N 83.3%. 3 /s K ik 5
CR, #4330 20 Gy/f (2 9kt ) F1 24 Gy/
3F C1ANRE ) 5 12 kbR E] PR, 43505 &4 5
15 Gy/f (3 4Nk ). 18 Gy/f (3 M4t ). 20 Gy/f
(LA AR ) F124 Gy/3 £ (5 Akl )5 2 4 bk
SD, 434351k 18 Gy/f (1 Nkt ) #1124 Gy/
36 (1A ) 5 1AMk PD, 20 EI5IHE N 15 Gy/f
(#£4). & KZE<20 mm 36 Mgk, CR3
A~, PR 345 AL RAE 21~30 mm 3L 6 AL,
PR 44>, SD 24 ; M kb de K A% >30 mm 3t 6 N5
JE,PRS AN, PD 1A (R5), AL (218 4)
HOPTSPSR oy el i i e P N R
2.4 FEiHHAE
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Table 4 Relationship between the fraction dose and the efficacy and BED of 18 lesions with brain metastasis undergoing the second

course of stereotactic radiotherapy

Wanbl RN BEDI0 ( Gy) BED2 (Gy) kg (4, % CR (/) PR (1) SD (4+) PD (/%)
15 Gy/f 37.5 127.5 4(22.2) 0 3 0 1

18 Gy/f 50.4 180.0 4(222) 0 3 1 0

20 Gy/f 60.0 220.0 3(16.7) 2 1 0 0

24 Gy/3 f 432 120.0 7(38.9) 1 5 1 0
&t 18 3 12 2 1

H BED:A=MEE545 Ui(bm]ngmal effective dose ); BED10:a/B=10;BED2:0/B=2;CR: m%%ﬁ?((‘nmp]ele response ); PR : i{%}%%’:(parlld]

response ) ; SD : PIRFE

RS I8 AHRELASE T (N RS i kR AR SR
(1)

Table 5 Relationship between the efficacy and the maximum
diameters of 18 lesions with brain metastasis undergoing the

second course of stereotactic radiotherapy

UpAR o CR PR SD PD it
<20 mm 3 3 0 0 6
21~30 mm 0 4 2 0 6
>30 mm 0 5 0 1 6
aitr 3 12 2 1 18

W CR: 5228 ( complete response ); PR : BB fit ( partial
response ); SD: I FaE (stable disease ); PD: BGIERE ( progressive

disease )
50 46
45
| | | |
—~ 4 37 -
s 0 34 33 CR PR SD PD
35 - 2 4
& “ 29 98
Z 30 27 56 a6
X 25 2
-|§ 20 18 17
il 13
_‘Lj 15 11 g
=< 10 8
B
0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Joatail ¥
- - - - RO
090 oy g ow oy 990 Y wy oWy w990y
HERRNE & & & & & EFEF T FTEEFTEEFTEEE
ol ol — — — —_— ol o — —_— —_— — (S} o ol (o] (o] N
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18
e
¥ CR: %2 ( complete response ); PR ¥R ( partial

response ); SD: BMEAE (stable disease ); PD: B HEE ( progressive
disease )
B 1 18 SFEAR LR [ HOST B0 R A Bk
. HEIRE SR
Fig.1 Relationship between the efficacy and the maximum
diameters and fraction doses of 18 lesions with brain metastasis

undergoing the second course of stereotactic radiotherapy

(stable disease ) ; PD : ZJ#EE ( progressive disease )
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HRBOTRE 1 NHA RTS8 7 6ild,
WX A2 RGN 0 9 2 1] (28.6% ), 1~2 4%
415 (57.1% ), 39 1 4] (14.3% ). 13 il & ¥,
SR SF AR U PSRBT 3 491

1 ) 57 % B v/ N M il ges JR . IO R
PPN PRk, 2 AR ST MARE BT, 4 B
20 Gy/f, 7 1A H AT S B + IR 7 24097 .
WOTT R 2 A AWK AN, BT S 4 4 H
RURCIT S5 7 A~ ) MRI 5245 v H BRI i 5 1 R 5
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3 it it
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i~ AR ST, PCT RS T Bk A A7
A B8R, A IRT R B R R R
RN RE R 5 PRI, XoF 3 b 0 e 5
WS R kL, iy BCER KRR E L e %
BT A 1T A T AR o Bt /)N s %) 4
BRI RO AR W T 0 DRk 5 MRT K 25 I
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Table 6 Relationship between the clinical characteristics of
13 patients with small cell lung cancer with 18 brain metastatic
lesions receiving the second course of stereotactic radiotherapy

and the occurrence of central nervous system radiation injury

I RAFAE 0% 1% 2% 3% 4% Hil

FUN e R o k- K

14 2 4 3 0 0 9

24 0 0 0 3 0 3

34 0 0 0 1 0 1
Whh T

JRIBR I 2 2 1 1 0 6

iz 0 2 2 3 0 7
B U IO )

25 Gy 2 2 1 2 0 7

30 Gy 0 2 2 2 0 6
SERE YT 14

H Nz A7
2 0 2 1 3 0 6

H
S}
S}
[\S}
—_
(=}
~

ﬁﬁi% T 7 75

15 Gy/f (FaktA%0) 1 2 1 0 0 4
18 Gy/f (FaktA%0) 1 2 0 1 0 4
20 Gy/f (kb4 %) 0 1 1 1 0 3
24 Gy/3 f (A% 0 1 2 4 0 7
GPA
1.0 0 0 0 1 0 1
1.5 1 0 1 1 0 3
2.0 0 2 1 2 0 5
25 1 1 1 0 0 3
3.0 0 1 0 0 0 1
PEHI
Fk 2 4 3 1 0 10
4 0 0 0 3 0 3

H GPA : BT ( graded prognostic assessment)

ZRER TR, IR k20 O IS
5N OE T LU, SR A kT S
PERRIR A4 & A2 R E AR 1YL X T2 e iy
J5 B R B R I RS okt ST AARE I T AT R
— TP BAR YR O 2 ARG [ B S A T
PCI 55 % £ 95 b 2825k 2 W 07 19 13 4510 /0 44t i it
T, PR RS Kk R s A T AR ST AR e
Y o RIS 3 A, ad Sk S MR R AT
B2, 3 MR BIRZ AR CR, 12 Mgkbis
F#1%2% PR, 1K ORR 4 83.3%. Hik#] CR
1 3 AL, B i K42 <20 mm. Minniti 55 s
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i exdili

WOTIE 4 A WTE 74 H

TE LB/ INAR R 4 T IS PN PR AR kL, AT ST AAE 1)
T 20 Gy/f, 1 AHMNAT BT, MU HEIRIESE 42
52 1 SR P IR BE 4 /N 2 il 988 A e 7% S P
FENLAAE [0 T RIS MRISEAR AL L
Fig.2 MRI imaging changes in a case of brain metastasis of
small cell lung cancer with brain radiation necrosis before and

after the second course of stereotactic radiotherapy

Gy ML 43 (54 57 AR ST AR E ) O I 2 M et

JRE R M B R FR B R R, 1 AR RN 2 4F JR 4 o 3R
439K 70% F1 60% 5 F R A 412 (P=0.02),
3x7 Gy BT 3% (P=0.03 ) Fidp k&8 K AR FR
(P=0.04) 51122 Jay i il 2 AHOC . AW SR AL &
P, hHeR RAR >30 mm 1 6 ANk, 28T R E )
WP IR, A5 ARAEN PR, S 1 G IR
(KT 4 A, fZ5%FRHneHEBR B EE R ). i
KAE <30 mm AP AER R RAR >30 mm S kAT B4
) ORR (53514 55.6% i1 27.8% ). it iji B F-
BT, BARG TSR E M T, X R
P, ORR WAL 25, J34h, AR MWMES], CR 3
), Herbr 2 1430500k 20 Gy/f, 1 ok 24 Gy/3 f;
PR 12 5, Hovp 3 4] 53 %158 & 4 15 Gy/t, 3 1k
18 Gy/f, 14k 20 Gy/f, 54>k 24 Gy/3 £;SD 2 4,
1 5153 B0 50 20 Gy/f, 1 628 24 Gy/3 £;PD 1 4,
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S EIIE N 15 Gy, RIEFFIFI AR, P&
F - RE M R EAF I R et . Ao R B, RS
F 3 >16 Gy & a4 ) A iy — A~ J 20 PN =
(P=0.01) " X GABICEAE LY 4, (A2
P2 ¢ E N

Iz W/ NI I T RO ANE, 5 AR
<5%, T /NIRRT S8 10 2 e R SVARTR YT IR AN
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WE NS RO . REAHE W, 26N
KECT 5 BUTAT 23 e A TR R I SR A, (E S
ki S 50— B B A Ay 2 7 S0 B8P P kT 3~12 A
G R B — i (4 R A g U i Y

TS P M I B A7 22 R D ER R S, A 4
JrRoR L T A A EIR S A R AR L)
Ko Fie At B9 AS R 524502 W 7 . 501 09 iF 53 0
A7 75 BT 12T S PR W IR Y & A R
14%~15%"" . iAW WML LE 18 gkt
BRI IRSE AL 3 A4S, KRR 16.7%, 5
IR BAR RO . X T A T e R R
RO ROY, SRR A RO R, 2 U ST
B —mIEEE 2 (BRS KkRH— 2 NEEAR I
PRI R, 6500 B 22 32 4 0T 1) i s s R 3
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