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[ Abstract] Spine is the most common organ to be affected by metastatic breast cancer. Spinal metastases of breast cancer are
mainly osteolytic and increase the risk of skeletal-related events (SRE), which dramatically decrease the quality of life. Evidently,
there is a subgroup of patients whose tumor is restricted in metastatic capacity and limited in total tumor burden, the so-called
“oligometastatic” state. For patients with spinal oligometastases, radiotherapy is more than just palliative analgesic and could be

potentially curative. This review detailed the application of stereotactic body radiation therapy (SBRT) in spinal metastases of breast

cancer.
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0S) Mot ( progression-free survival,
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K B3 EMD L8 g ik th 0 Chang
2l 0465) Sl IS T SBRTIAYF A SE R A K 1
BFNIG IR T/ AR 2 58 . AR, IR
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OB IR SEAE A g A 1494 2, Hidh 154
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Tab.1 Phase /Il clinical studies investigating SBRT for spinal metastases

Study Ptitrfélrtss Z I}i;?:;tt:zn(izr) Fractionation Re’;; e(zl/t)R T Pain relief  Local control oS Toxicity Investigator, year
Phase | 15,19 2(13.3) 30Gy/SFx  5(33.3) NR Medium F/  Medium F/U 9 No neurotoxicity Chang, 2004 fo4]
(13/15);20 Gy U 9 months months (range: and no grade 3-4
(2/15) (range: 6-16  6-16 months), toxicity
months), LC:  0S:86.7%
93.3%
Phase 63, 74 9(14.3) 30 Gy/5Fx  35(55.5) Narcotic ~ Medium F/U  Medium F/U  Acute toxicity: Chang, 2007 L3
-1 (32/63);27 usage fell  21.3 months  21.3 months  grade 3 nausea,
Gy/3 Fx from 60%  (range: 0.9- (range: 0.9-49.6 vomiting, and
(31/63) at baseline  49.6 months) months), OS: diarrhea (1
t036%at6 LC:77%; 1 41%; 1 year event); Grade
months  year LC: 84%  OS: 69.8%); 3 dysphagia
Medium OS: and trismus
24.3 months  (1); And grade
3 noncardiac
chest pain (1).
No subacute or
late grade 3 or 4
toxicity
Phase 149, 166 15 (10.1) 27-30 Gy, NR Strong 6 months , I 1 year, 2 years Non- Wang, 2012 oo
I/n typically 3Fx, opioid year, 2 years  OS: 68.5% neurological
every other use fell LC: 86.0%, 46.4%; Medium grade 3
day significantly 80.5%, 72.4% OS: 23 months toxicities:
from 28.9% nausea (1 event),
at baseline vomiting (1),
t0 20.0% at diarrhea (1),
6 months fatigue (1),
(P=0.011) dysphagia (1),
neck pain (1),
and diaphoresis
(1); Pain
associated with
severe tongue
oedema and
trismus (2); And
non-cardiac chest
pain (3). No
grade 4 toxicities
Phase 61, 63 5(7.9) Non-renal 0 NR 18 months 18 months OS: Grade 3 (1 Garg, 2012 %"
I/n spinal LC: 88% 64% event) and grade
metastases: 4 (1) neurologic
GTV:18 Gy/1 toxicity:
Fx; Renal: hemicord
GTV 24 Gy syndrome and
/1 Fx radiculopathy
Phase I 44, 52 NR 16Gy/1Fx NR NR NR NR Grade 3 possible Ryu, 2014 Los-69 ]

toxicity (neck

pain, 1 event).

No grade 4-5
toxicity

RT: Radiotherapy; NR: Not reported; F/U: Follow-up
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Tab.2 The inclusion and exclusion criteria of phase [ /Il clinical studies investigating SBRT for spinal metastases

Inclusion criteria

Exclusion criteria

(D A proven diagnosis of primary malignancy with spine metastasis

2 Written informed consent forms

(3 An MRI scan documenting spinal or paraspinal metastasis within 4
weeks of enrollment - ***> %"

(DParaspinal tumours along the cervical, thoracic, or lumbar spine were

(D Multiple myeloma
(2) Patients with mechanically unstable spine or epidural spinal cord

[ 64-66

compression were excluded L6791 however, patients with
previously documented spinal cord compression that had been
decompressed and stabilized were eligible Los-e6)

included. The tumour could involve the vertebral column, but did not (3 Patients in whom a delay in initiating treatment might have adversely

have to, nor did it need to enter the spinal canal Los

B KPS=40 "' or ECOG 0-2'%"

(® Acceptable tumor configurations were those that did not about the
spinal cord and were at least 5 mm away. If the tumor was closer
than 5 mm, the neurosurgical investigators would resect it prior to
SBRT "/ or the total prescription dose was lowered to limit that
which the spinal cord received to 9 to 10 Gy Lotes)

(D Failure of previous conventional external beam radiotherapy or
surgery, residual tumor after surgery, medical inoperability, and
refusal to undergo surgery Lote6)

A maximum of two " or three " distinct noncontiguous spinal
metastases per patient was allowed, and each of the separate sites
may have involvement of 2 contiguous vertebral bodies (o]

(O)Patients receiving bisphosphonates or hormonal therapy were not
excluded '

(0 One prior course of spinal radiotherapy was the maximum permitted Lot

(D Patients who had received systemic radiotherapy (Strontium-89) -

affected neurological outcome tos!

(@) Patients with a pacemaker, unable to undergo MR imaging and unable

to lie flat for at least 30 minutes ' **’

(B Patients who had a history of previous radiotherapy to the spine at the

current level of interest *’"

(® Patients who had received prior external-beam irradiation to the spine

within 3 months of registration Lote6)

64-66 |

[64-67]

or chemotherapy within 30 days of starting protocol treatment

A —I5 JERTOG 0631 Hui sy L% | %
WFFE IR 16 Gy/ 10, SRV A3 AN ELE
BB R, BT B AL
(EHE . I R TT IR BAIESE T SBRTAEVARYY
BRI TR M. RTOG 063144 T
Il RS IEAEHE T, XA 43 HISBRT (16 Gy/l
WEL18 Gy/1IK) 58 Gy/1 UK A1 IR 5 16 95 2%
fife . AR TS By TR T A

IEAk, SBRTIAYT B HE S5 H M UESE 3 £k
T e ot iy B s A5, A5 F 5 A A
MR NT0% ~ 100% 7> 7 5 3CikR E
FITESHI R (80% ~ 100% ) " > #ifl.,
Gerszten§ \7* 200 54F 4238 19 Hi BEPEBA I BF5E
BRI T, R A
50051 7L 9 A AT FE B8 BB B 132 S T A T
S L6 8 AN A o IR 1 e RS R B 15,0~
22.5 Gy (F¥IH19 Gy ) o 504 i 4841 LA
RIHEZ 30T o 72 ST PR 252 Ji0T T B b o
15561 (96% ) ¥ K IS . 7ER0T b E
BRI FBREE (861 | AR EE
(1)) FARJSHIBIECT R BE (1E]) F, i
PAF KIS

SBRTAE T4 BB 19 77 2 B 7 {74 PR
JYHY A REVESR w5 150 IR, TS

AN, MG ERO TR T B B R (4 A
HeEE . RREAE ), i FHSBRTANSA ol AGRAT K47
MILC, 25 1& -5 e 70 B M A0 A i R AT 1R 2 A

5 R RS Y LCAZ B 2 R K B
W, RO O R RS AL 1 KL

B BRIk LT TS ) R — e
/ﬁi””%?l‘ﬁaé BEAh, SBRTIATFEHERL RS R
R bR Y PR R A B
R R AR B,

AT B SBRTIA YT A FE L5545 B O AG IE 125 27
WEHE 2k BT T/ 10 A AR 3 50 % [ Jasi 4wt iy s
PR EIMES . [, PLBYBESBRTIAY TG HE S
FERATIORAL F G R IR R I B o (758K 77 2L HiT S
PE B R U — 25 BT SBRTIAYTY B S 56 5
AP . I8 B M EIRER
5 SBRTHIAR KA

SBRT Y 2 S W AL 46 B2 RR L1 8, TS ik
I E QIOR=0 7B N A ¥ 051 i 0K 8|
DRIME, FFHIR , 7 W DR PR R i B I e . ik
NE N2 A BRI, 8 3E SR E TS fE
R . WA 32 R o I SBRT[RIHAL T 1 /&

# U BRI 2 B TR 12 SR 4y
%%mnwﬁﬁ“”ﬁmﬁ&%%%%ﬁiﬁLo
IBITHLIX N AOMEIR 25422 2 IR G, (HaE W AR
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e AR A A Y 3 D RE . T S A R
B, ZNARMER, A SERNE
o317 T A

SBRT Y I S5z 07 B i S E A, 5 e e
(S5, 5 S RS BRI AL, G | SR O] &
PR 5% HL A EI R EL, SBRT A 88 & Bl ) ik
P HBE, I HAEVIMABI A B2 55 m B
JUE A BE RV RO A 727> % 00 gL
T2 SBRTHYE A RYBE VT R8T, 8 E R
b, e R R 2 2 e e A B
A R TE 5 8 T A AR Y — AR e K A AR
WO R T, 124 W JC RO A B R A 3
W, Kirkpatricks ™ #23#, M4 shH R LR BF
I, WRIEZ2 Gy M FIUT R, B B i
iz PRESIKIZ25% .

HHOT G Al M A . BT R
RAENBIIRZ IR, R ERea4A
AR, A LB AIR R, 535,
SBRTHYF @A ZL XS —, HHh o TR
Pr g ER AL A2 1 BARTR) AN B
6 BHHEBHNTIEMG

ST B R T RO b A SR AT T B B
BEHS (Union for International Cancer Control,
uIce) " Rt T A 4441 (World Health
Organization, WHO) """ | HE 565 1957 50T
WHREAAAE RIBRYE, A AR X LR B 1%
FERRMARLE A CT, MRDEIFAS 0 i 8
T8 A 3 At T ) DY 97 R S AR 9 T 800
FrifE (response evaluation criteria in solid tumors,
RECIST) , WITA 4 5% ¥ 9 )k D A A0 4 1)
Kb, BT AT AT BER A B AT B USRI T A
A E-IUEIR G L, AN SR A nT I
PR CRT1 em) , A BTG USSR INCTay
MRIFEATIPAE ™ S FRECISTHRIEAEPPAL 5
Rkt ERBRIS, ok A 56 FIMD Z AR AR T OB
Hamaoka"'** F-20044F 76 S Hr LA PPAG 1 5 7%
BT RORRAR I ARG b, S A 557
AL, 32 T 35 EIMD 22 7 2R i vhu bR vt
AR FHCT, MRI, XA RS R R A
BIK G, B RIRTT RS T PEA . 2010

4F, Hamaoka '™ [ B i /E41 1] i 2 EAIESE 1
FERMCA B R M FLIR R, 58 EIMD 275 20
EFFOARIELE X X HRTT (BT FIN M6 T7 ) A
BTG N 3 7 T TWHORRHE, 338 A FRFHT
WEVER ST E— DA

XF T SBRTIAYT J5 W 7 B s kb 1 P4
H1 SPINO A1 BA il 7 ) — 7 B PP Ak 4l 4 4 1 B
T i JC A TR S 1097 AP S bR v . ik
H AR AMRUFAS H AE R R i, SBRTYRYT
JE12~180 AW, #2~310 HFTMRIFAL 4k,
PLUJG 133~6 H ATMRIVEAG 7 2L, I7 800 F 4 43
Ry A AR R, %R R B R
B ¥ # e kL SBRTIAYT Ja 1y R | FIIR AL
e B D7 52 A8 27 DL B b B AT % AR IR 58
XF T SBRTJ5 (A S AN, I SBRT4%
WG 3 H BEAT AL, A 0 7 B T DA
i (brief pain inventory, BPI) , XM EPx
RPN S 2 5, (international consensus pain
response endpoints, ICPRE ) 1F A& Im vFAL
i
7 IHBREEHFESSBRTHIGIT B4

g5 LRTIR, BRI BCH T R U B i RIS K
B IR A EE R R BT T RS . S A
Ji R kIR AR R B N A AT I TEAR R
AT RErE. BIRTEL, FLAWRE MRS A Y
FRIGIT (ARIAPEF ARESBRT ) BYME M ih B R
HWERR D AL, FUIRIR AR R U0
SEAATEIRYT L0 BAR I SR IR T RN
SBRT [34-35, 70-94 ] %DTES [39, 43-53 ] ﬁﬂ—‘_\‘th*a{uﬂg N
P BT MRELC, TESHAHEMEE & . JFk
S PR R R A T (EURT LT A B
g A . MISBRTHA TLRIMMEM LR, (A%
RS, BRERY T st a2 R i FFE SBRTHY
FIE S EAHEMLC, TR EED
BHAFGENE . MR SERER R Y —
RRBL CRERRI 2 A ) |« BREBO s (IR A
LR ) SR E IR R IB YT B a4 T
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