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Abstract

Objective: To observe the treatment efficacy and toxicity reaction of lung metastases by using
body gamma knife combined with radiofrequency ablation therapy. Methods: 10 cases of lung
metastases patients were treated by gamma knife combined with radiofrequency ablation. The
gamma knife treatment dose was 4 - 9 Gy, treat every other day, the number of treatment was 5 -
10 times with a total dose of 36 - 50 Gy; when tumor > 5 cm, it was treated with radiotherapy first,
then after 1 - 2 weeks, radiofrequency ablation was applied; when tumor < 5 cm, radiofrequency
ablation was applied first, after 1 - 2 weeks, radiation therapy was done, and the treatment of ra-
diofrequency ablation only needed once. Results: after the treatment of 2 - 3 months, all patients
were followed up, the complete remission rate was 20% (2/10), response rate was 70% (7/10),
the total effective rate was 90% (9/10); bone marrow suppression was the main complication, the
incidence rate was 60% (6/10). Conclusion: SBRT combined with RFA in the treatment of lung
metastases, with mild side effects that can be tolerated, is worth the clinical promotion.
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H . AR TTBR & 5 SE RV T i B R L T RN RRIR L. J5ik: 3 TIBRE ST AR
B0 B RRE, MHITERIrME&4~9 Gy/k, BB —K, BITRECONS~10K, EFIEAN
36~50 Gy; I8 > 5 conf{)SBATBUT 4501 /G 1~2 A #EAT SR RIGST, BB < 5 em B 5647 SATE AR 1~2
RBATIYT, 7 UKBITT . 252 6IT/E2~3 1 AR BEBEIEY, L E2&8#%20.0% (2/10),
A ZEERNT0.0% (7/10), BHHENI0.0% (9/10); FEEMBIAEEHKIE, KEENG60.0%
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1. 518

it o 98 e e o LS AR R 2 —, FR5E 2013 4F 10 H & 2014 4F 10 H R AR RE [ i F i 2k 44
YA YT Z i (stereotactic body radiation therapy, SBRT, S 4RI 1) kA 55 453 ik (radiofrequency ab-
lation, RFA)YAYT it #2988 10 4, ZImPRBEVI WSS, T R0 . BRkEW R .

2. ENEHE
2.1 — &Rt

Ji 5 PR SN R T A B B . WK 0T I A R S 10 49, 55 8 9, 2o 2 i, 4% 45~68
%, PR 5T %, RIRWY >70 . RIUMFERRERE: 1~12 4N H, P 6 M. Bk B
FERUIE . W ISR PP PR e S 155 6 31l CATAT A& B iR I 4 9. JRUR IR il 4 431,
5 40%, ELRE 34, 5 30%, FLARE 2 B, o5 20%, R L6, 5 10%. FRSLERREERE KL 7 4,
B2k 360, W2k 16l REATFARBITHIER: OITheeZ 16, HEEERERM 15, FiEdd
Kk AR BIHLT A 8 4. Wk <3.0cm4 1, 3.0~5.0cm5 %, >5.0cm1 .

22 &

RYINFD PE A W) A2 77 1) GMBS Y SBRT, A7 1 FH 1) J5 382 58 T -60 7E R AR R R IRy o S 2R 7E
I3 kAT = 2R T A N o TUHEAR R 25 MR — e A EEHES VR TR 360 FEAK T e, ff
25 Wy SR IR HE R AR R BLAR A0 KN HE ELAL, 51 SRR, R E A48 15 mm, 30 mm,
50 mm AN Al EE S SRR B . VEIT IR BIVE XL YL Z =TT RINIEE), IR R ESR G 3k
T LA s HE AL B G ER AR R T R AULTE SR m IR, (153575 GMBS BYUMES JITEVR YT
sy SRio) il D Ee RredE RAERAAYIOE (7 2 (<2 NN i1 5 e P S B VAR PSP SN VE 8

L E RITA SHHUIN R RS, EHLREEREEE N 150 W, S8R A% N 460 KHz, 48 I hR (1
E Y Starbust XL HLERER, JRIFJEH 3 MANFEZHHESI B, RTSERT 2 S RS 3E XCOR T, F—
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WL 5 om® mim Bt X GBE RIS At A2, AR (B FIR i S AT e R s L AT S b Fh i s
BHERIA T ISR BT U . REA MRS A7 R FH S A0 Rl 03 Hh F P R A 4 7 A 1 v AT
SR (460~500 KHz), 384 A i Rg 4 23 rb ) S A0 RS R il et IOR AR A = A Sl S 18, &
T B AR = A (90°C~120°C), ) I v A5 R AN B S R AR AR IR TR, AT BV T 1 H

23. &

2.3.1. ELHE

2013 4 10 H % 2014 4 10 H 10 A7 B # T RBAEE BE MR o7 ooty CT ZAT B A H, Ml e RN
FH B2 AR (RS K 588 F i 7 AR AT 8] 38 T, Y67 A S AL A e 2 I s v ¥ 7 5 R A Bk
AtF Eib (R AL SE R R FATEML, S MR R EML), AEREX 2280 Fobn RN TEZK), ik B -FEE, Jf
5 A ] e M, G a R RN DRI, EEN 5 mm, Rk ISR R 2 em 3
B, e XY B AIEE 2 B IO R . IRIE WS o R BT CT B, HEEBRAAEN AL ik
EALEE 4 N SERRL, FOSREZARC I X Y Z ABRRE, FRATFAZRT .

2.3.2. jafritxl

W JAFH CT EHE TRkl 2L mBa T vh R R G LIRS, BHTRRICERE . BURIE & o)
A E RN T A, FE S ARR T B CT MG L 21 A4 iy S 44 FH (gross target volume, GTV),
Il PR 983 $E44 A5 (clinical target volume, CTV)7E KA i #E [X Z: it 41~ 8 mm, Xl s #8444 (planning
target volume, PTV)7EIGRHEX Bt BRI S 22440 5 mm, Sk 4 10 mm, BpefE—0 B384
(5 FEAR I PR R SR R /N A BB S . M S A S I LT A o FE X P A R
TR, SR =4ER o, s s X e, g by E .

2.33. AT

RO A 253, RE R D 7k RO B SLARE W TBURATT [1] . ELREIX IR, e
HAE <3cm, A& R, 70%~80%%% 7 & M2k et 45 78 55 B R X, 3t B Uk 4H 23 B ] 3 5]
& 7~9 Gy, M 36~42 Gy, 43 5~6 X, FEHIEIT 11K M ELE 3~5cm &, FH 60%~70%%5 5 & 2k
AEfs 78 ae BN IX, i B UK 23 B S 4R & 5~8 Gy, M flE 40 Gy, 43 5~8 X, KRHIAIT 1
s MIEEE > 5 cm, i 50%~60%%% 71 & i 2k G i G35 8 s B AN R X, ot B URR AL 28 B Ik A 7
4~6 Gy, EfIE 40~42 Gy, 4y 7~10 ik, BRHIEIT 1 k. HI7 R RIAEE 2 4.

KR - A8 E J7 B (Dose volume histogram, DVH)BEAT AL, IEHIESE. . SESHEEREZ
IR, BRI V20 <25%, 8 <40 Gy, &% <50 Gy, OFTH%E <35Cy, HiEinritklLis
J& TRV TT VRIS B S 2R VR T RGUEEATIRYT o W TR AT L b R L — M S BB X R
7, A DX I TR HE S

SE AT AR bR N o R AN RN R YT T 2, BB > 6 om BSRAT T 45 R 1~2 JA EAT Sl
RVEYT, Y97 LB R <5 om [SEATSIIVERLG 1~2 JEEATROT, RIAT 288 m & N Rl

2.3.4. FrRENIRE

WITAHRG 2~3 DN HBATIE T ZOTAY, WEGAIT AT IS CT B IPEm AL IR 4i 5 0L, AR
SEARIRETT RSN PR R UE[2] 80 R 58 42 (complete remission, CR) AJ LR A58 4 o, /0 4ERE 4
JHUA L5 55> 22 A (partial remission, PRI 5 kL3871 50% LA I, 4EFE 4 F LA e Erm it a2k (no
change, NC) 83975 k145 /N A 3] 500838 KA It 25%, To#rmkt i3 %4k (partial deterioration, PD)/fH#
Tk K 25% A LB ILFT AL B CR + PR NE AR,
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2.35. M BEIRNTERE
IEFHAL SR N RTOG FrELEN[2], FEMEEBENH SN, il &8 BB &R RSO
MK P 259 A ) N

2.3.6. Git¥5E
NiF SPSS 10.0 GuitiifF, ITHIT A, Sk RN R AR R BT Bk, AR AT R R ) 2R
Kaplan-Meier %1+ %[3].

2. 4R
2.1 EEITH

10 Bl &+ CR 2 4, 5 20.0%; PR 7 i, [770.0%; NC 1%, [i10.0%. ¥ J1iEsT G 30%N
90.0% (& R W4 1)

2.2, ST

F B SRR SN A B BRI SO (RN A0 B 4 i R AN B O A g8 RO R R
BN ITFHURF BT 1 AERMZ 1. BN ESE, ATRRARE, I8N RHEii. 2k
TR PRI 45475 R A2 % 10.0% (1/10), A 1~2 FF5 VR UR M B B & 4E R 20.0% (2/10), N 1~2 [,
ZEXPIEAL PR SRR IR G M B BE SOV E O E AR R %, SRS 60.0% (6/10), M 1~3 JE, M 3 N
20.0% (2/10), JC 4 FE#|, £ G-CSF ¢ FiESE IR FHaIT R IKEIER , ARNGST 3T, B IpiE kM
WG EE, KA#H 50.0% (5/10), HZ b FEES SOMER S AL BRI TGRS IR T, ToTBOH VMl 98 i
SRR L. 2 LA IR RE (A R WAL 2).

3. g

il B SR RE IR BE e B 3B AN R T AN [4], A SRR AR AR IR R, SAAISE 45T, eI ARE
s R AEALT S B, B3 T IR IE IR . SRR AR UM . 32 S AR 25 e I
AT IS R M S I AR R (IR, v, R s I 22 . IR . IR AR IR B L
PRI R R SCRE . MR RN R A AR, BEATRINEN., KA AE. TRRRE & friE
B R EIR[5] .

Table 1. The list of short-term efficacy of tumor
= 1. PEITERIT R (%)

n CR PR NC

10 20 70 10

Table 2. Acute radiation reaction conditions

w2 RMMSRNZERR

i H 0% I 1l 1] vV SR A (%)
4 T 3 1 2 60
TR 52 1 10
UM R 1 1 20
WK it 5 50
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RV S 0 Bl T i B el T 5/ )3 O g = R i V7 PO = RV P2 N . (= AN
JIEA5 A% B BRI 32 A R, $EIXF 70— BUNAE 60 Gy Zefy, FiEiAF|HIER ARG &, i
G RR AR AN R BB e, X RO R RERCHEBUT BOR, RGN A Ram &/ E R /NG T
FBARSJEIBOT EBTT 7],

SBRT 2L HARAERA MR . BE SRR B — P RSO T 5[], & — PRI AASE 14
ARFEGBHEAR T4k, DLGYT AR50 N 3 LK€ AU V6T 8% EIRR L REAAIFIT. AR
O R BE SRR A, R BANAYT I FRFA VA . SBRT B =@ K(EHE . &AE. @vhiTiy
i LEANBEJ 1 H AU RAR) MO0 %S, Hops rU2 Il HE A R AR BOR, LA 60 fF9BUNIR, Jlad 3244

G R AL BB R, FLANHIRSIRBEN, VD, 20%~80%F B AL HE 5~10 2K, BA
HRFFAR VIR BRI, 33X — 75 2 e AE 3 i 0 DX (4 [ IS, A KR 5 il Jo I 2L 4R )5 | 9]

RFA SURALEI IR, AR — Mo R eI B RAERAR T 51T R AR AN 51 e 6 1A
W RBE  RIE A FE P RT 20 . AR ] ] ) i 2 B ] o — W [ 7, AR T By L g 2 R e R T ik E
BT IREK K, BRG] e, ATEEBTEUR, BORE) T2 N T 2R ST [10]. ik
WATET R R A G ) 8 A A AR 5 A 2, (B R o X Z S B OR300 Fe e 240 L 7
Gy WO U REARSE, RUEm#E B EAMERI[1L], TR 2% B A S UG SRS T 2 ATV TARTAR
(I A2 TR, 0T i BBk 15 A R B A8 I ARE R 2B A R BRI 8 S 4 1), X6 BUAR A — b B iy 4 K
WREVRTT RECIREA7 5 IRAE A RIAL R/ (BRI R VAT SN <5 8 B T8O R B K 45 B iR T T 4
BRI A R 90.0%, R RCREGE, HERRE] SR .

B, AAERAMIS T S R I R AR IR L T R, BRI TTIR 52, T R RAE A AL
7e MEIMERTER, RESEMRIGTTRCR, S B R, SeEAEERE, [EAWK 2
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