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The Palliative Radiotherapy in Bone Metastases
Young Min Choi, M.D., Hyung Sik Lee, M.D. and Won Joo Hur, M.D.

Department of Radiation Oncology, Dong-A University,
College of Medicine, Pusan, Korea

To objectively compare the response of the palliative radiotherapy in bone meta-
static patients which decreases pain and prevents pathologic fractures, we intro-
duced and applied the RTOG pain and narcotic measure system.

From Oct in 1991 to July in 1993, thirty-two patients with painful bone metasta-
ses, 17 of them were solitary lesions and others were multiple lesions, were treated
with mainly 6 MV photon otherwise 15 MV photon. Radiation doses to bone meta-
static sites ranged about from 2000 to 4600cGy. Responses of radiation therapy
were compared with days of pre-RT, RT finish, 3, 6, 9 months after the start of RT
and solitary versus multiple lesions and follow up scores according to the RTOG
measure system. Survival analysis was done.

Pain and narcotic score of the entire patients were 7.3, 7.8 at the pre-RT period
and 2.6, 3.9 at the immediate or 2 weeks after RT, which was 64%, 50% decrement
compared with the pre-RT score. Pain scores of 3, 6 and 9 months after the begin-
ning of irradiation were 3.6, 3.7 and 3.3. The best response found in the breast and
prostate primaries was 84%, 78% decrement of pain score as compared with pre-RT
score(statistically insignificant). Median survival was 5.5 months and mean survival
was 5 months.

We conclude that the RTOG pain and narcotic measure system is relatively effec-
tive scale in the comparison of before and after palliative irradiation to the painful
bone metastatic sites but more detailed parameters will be required in the narcotic
scoring system. More aggressive but less or similiar toxic radiotherapy is needed in
the patients having relatively long life expected time.
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< YAl FAolo T8 A¥E oy Bty
ot Abram2 U ¥fl2= sk sigte] 7}
A Esldaslgn® Claind el Fube] o] R
A= 7P wbiEicha Easiglele.
- ZusA ZA-o)H(Osteolytic metastases) A}
ol A kAl E} %ﬁ}ﬂlﬂli(osteoclast)?— 843}4)7)
= 71 #3 BE spAde] e g humoral
factorsell 23k o2 AgAXIIIG". BE HAZ
oA A, HgHe2 Futd AT ﬂx}(osteO-
clastic stimulatory factor)2 parathyroid hor-
mone, TGF(transforming growth factor)—a, TGF
-8, GM-CSF(granulocyte macrophage colony-
stimulating factor), Eicosanoids, IL(inte-rleukin)-
1, IL-6, TNF(tumor necrosis factor)-e, TNF-8 5
o] Ru|=Ee] FAZE 7|5 Wls, 53 Iz
2435171 dofudr)®.

kol ZAold ot LAY FAR} F5H WA

Table 1. Pain measurement system by RTOG

1. Severity of pain at treatment site
0 : None
1: Mild
2 : Moderate
3 : Severe
II. Frequency of pain at treatment site
0 : No pain
1 : Occasional(less than daily)
2 : intermittent(at least once a day)
3 : Constant(most of the time)
. Type of pain medication adminstered
0 : None
1: Ahalgesic(aspirin, bufferin, anacin, darvon)
2 * Mild narcotic(one-half grain codeine, per-
codan, etc.)
3 : Strong narcotic(one grain or more of co-
deine, morphine, demerol, etc.)
V. Frequency of pain medication administration
0 : None
1 : Less than daily
2 : Once per day
3 : More frequently than once per day
V. Pain score={(pain severity) X (pain frequency)
VI. Narcotic score={medication type)x(medica-
tion frequency)

FA9] 9F o= ] ghe] AL A3 AsHc).
o]z A5l ¥ XNEE T #AY X7 F &
o] HaldAMx XA g L cia 4E3] 7
5 vl we) A s FAe)rt wAsckE
telz ko] Sl delde ddEe AE 713l
Ackes AL QAEd o)) Agd Wg T8 ¢
4 et

A Wy R $&A, GEH, A Hay
o] sledl #He AL AIA7IAY LAY T+
Z R} mleky obE EA4E AT A8
oigk gxle] WAlS 2 o WA 8o e
AFe vj5g AAEte gt 2eh) YA XE &
3} gl o] Agkste} whabAleg, WA A& 71t
o 3 Fg YAo] gl v FolEA XzHAL
Az}l A BpALd ARE b Hol] FFF A} 32
A€ o= RTOGAM AR FF35(pain
score)et eFEA|4(narcotic score)E olgsted o
Ao 2 WA A8 &3 £ ABEE A xdn
Az Table 1)2.
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1.0 &

91 10938 939 697X SoliddlA A
ol FFPo 7 WA X8 e A 32415 Y
2 2359} 7‘4°V‘é FEke] Ake x-ray, CT,
MRI, Bone scan 5-& ol4319ict. A3 27458
724744 D}%br}%u dojule 22:100.2 YAl &
9keni(Table 2) ¥ F-9l2& ozt Ugte] 7H2
ok A FAel7h 174 \3}‘%‘8’ FAol7t 159
stk(Table 3). thd FAlole] AS 358 7R
@o] 3aste A4 BA 2ol fesEE Y4
$-Axe 2 Xgsgch A XE FHRE 59
257} 714 92skci(Table 4).

2. Xz gy

Al X2E 6MV photoni} 15MV photone.
2 slgz wha kA AR 2000cGy$-E 4600cGy
AR F&2 31 300cGyd 3000cGy =A%
I AE 7)7ke] 19 o ZiviEl: T v))
Ao} 7Ag-a WAl Mg Fah4-g dFelFa 3



Table 2. Patients characteristics
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Table 4. Distrbutions of bone metastatic sit-
es

characteristics number
age(mean) 27-72(52)
sex
male 22
female 10
number of patient 32
solitary 17
multiple 15
Radiation dose
20 Gy/5 fractions 13
30 Gy/10 fractions 22
40 Gy/20 fractions 8
others 9

site number percent

Table 3. Primary sites of the bone metastatic

N
w

T-spine 12
L-spine ‘ 1"
T-L spine
Knee

Pelvis
Shoulder
Femur
Humerus

Hip

Ankle
Rib(chest wall)
C-spine

C-T spine

(o)

- 2 NN N W W o
—_ = N
MR R DBRDREOOOD®©®O O =

lesions
primary site solitary . multiple total(%)
lung 2 3 5(15.6)
liver 3 2 5(15.6)
rectum 2 2 4(12.5)
kidney 2 1 3( 9.4)
breast 2 1 3(9.4)
unknown primary 2 0 2( 6.3)
stomach 0 2 2( 6.3)
prostate 0 2 2( 6.3)
ureter 1 0 1 3.1)
trachea 1 0 1 3.1)
colon 1 0 (3.1
biadder 1 0 1( 3.1)
cervix 0 1 1( 3.1)
ovary 0 1 1 3.1)
total 17 15 32
F 200cGy# 4000-4600cGy7tA  ZAlstadch

(Table 2). WM Xge] W9l F4o] F3lo4
A<l AAE F Ao 34z ywd
Zx 7 Aol AAE AR
3. Xz &0 &y

A= &de] ARsE st RTOGY F5A59
GEATE o]43te] AL F9pEv dUA FHole}
thA o] &t vk AE AF A4E v
ety AA FAre] AL &L i NE &%

o BAL P AR FEF 257 ol Az A7
% 304, 649, 9AU shsick

2 o}

WA A8 FEF 25 o|udl HAg A® A
A AA FHHENA X F8A vlEte] FEAF
= 64% dEATE 0% ZrAastdai(Fig. 1) g
R v e ¥E 3k} 7} 29, 3o %
A Fo4L 7 AT AgASst fus
A FBAT vt 42 84%, 78%E

2 F-9jo) vlste] FEAG] vl 78 wgkent
FER|G w4 o] H-9jE 2] WAL AEF FEA
F7t o2 B39 v)&stedoh. =g EAS vae
ulgtel hrR-gjek(unknown primary) EHxpEo) A
67% Zrastel 7R £ ubs-S RgA o 29
Z319) {93 ol Aok

ol wulel opibd wale] v FEAT
£ 47 55%, 43%, FEATE 52%, 49%9] F
&27F A F AL 2ele fdicHFig. 2 - 3).
RTOGel A+ #A vkg-(minimal response, 7|3
B} Zag A%, 8 4k3(partial response, 4
o)5tZ 7¥A), 9A kg (complete response, 0.2
£ Zt2), F-&(no response)® FE3ko] HhAAl
g @& X8 A4g nEsigod £ d7ede
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Fig. 1. RT responses were accessed by RTOG
pain and narcotic scores in the palliative-
ly irradiated bone metastatic patients.
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Fig. 2. The comparison between pre-RT and
post-RT pain scores in solitary vs muiti-
ple bone metastatic lesions.

multiple total

2 ot v BAIdelA whabded whe-o) A
EE RTOGeRel sBlaAls 2skAsl 2000-<
3000cGy, 3000-<4000cGy, 4000cGy< o2
vl vlastad S ul wWalAlske] 2 X8 wkg-o)
Zele alalet. w3t whalAdepd vl Xz F44)
Ao uk-gof wel 71 WAl A8 E F AR 9
A2 AR XNEE of A £3 A9 A7) oF
o WhabAEkel] e X8 AvE EAReR B
o= F-=gshodrh.

A8F 34 BAAN A7 AlRHRE 370, 67
4, 97146 F5X57F 3.6, 3.7, 3.3 olgdw
GEAFE b, 6.2, 4 B2 EEATE AEF vlmA
A&l 24aE BYort o‘FEZ]T‘\__‘ 3, 67044
oha Frkskdeizl 97lellA sk gch(Fig. 4).
olZgt AL A E Algo slolA FE A
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solitary multiple total
Fig. 3. The comparison between pre-RT and

post-RT narcotic scores in solitary vs
multiple bone metastatic lesions.
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Months after RT

Fig. 4. Changing patterns of pain and narcotic
scores according to months after pallia-
tive radiotherapy
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Months after RT
Fig. 5. Survival according to the number of meta-
static sites(solitary vs multiple).
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HolA) Takel| 23l F%o| o3 wyoer =A
I7HAE & 4 gl AA FE v A
sitive fiber)¢)
ol ukabAl

(pain sen-
AADH nerve ending)oll FAaA
2 B3le] 558 g8l W, &
A A Ad(nerve block)o® H 32 M4
o= AAZ(nerve tract)vt 2z Al (peripher-
al nerve)d dAl4Y, 7o stz uhy, AA
obE AREZ F5 JARE AFAIIAYG 5F WS
Z7M91= whge] <t sxRl Zxle)e) ol BF
o] —_‘;ILﬁLAg o2 &A= o A el flalg x]]/—]fﬂ-o
24 55¢ Adshe g4 A Ao o @
24 7403 A7rgket. =3k Johnson 5& 809
9] ZAol Fuisl FAES e E FEE AE,
adrenocorticosteroid, @& A S(5-FU), WA |
BE Alssle] At 43 5% A7 9 A e
7v AR Aol o3k 73%, adrenocort-
icosteroidell 46%, <& X&) 37%, 322 28
°ﬂ 30% ol B Tslglomiv wyl okF xjuel A

+ BE5S d3bvlen ik ® i 8501t &
L83 B PDelun g HolA FEoF Fxte] X5
o gloix EFE 7)o vehta nlmA zAlE <l
g WA A ke WA A8 AFe] Fatst
2},

Aol FEoF FAE ] uhalal HZofl glef whabal
2, X8 w, v 28 g9 Soll dishe] we o
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FEol glgit. Vargha 58 11979 Sat54] A
2 H¢(radiation field)el et 500-1400cGy &
138 WA 2 gate] 5% 7%te]l 76-94%-°k o1=3)
tbw Baustegem™, wil Jensen §& 8499 3
A& go® 300-750cGy U3 WAl XagF 2
Mol 85%<) FAEANA 55 Azte]l Ak ®
walglown, o3 Wb XH57) 23 WAk AR
vjslte] oAk AE 7|7ke]l 4704 ol AAR FF
7l Aol FEF FAEANA AHEA, AAA,
*‘EW Q Ql™e & 4 glpa FAsdchY. 43 W
A % 2(400-1500cGy)e}t B3t uiatad =z e ]
TAME A 2hg, w9 A, Hhg A4 Az
ol fodh atol= gidlohy EiE ARt Aw F
A F zre B9lol vbE whabAd A8E W A
7} 23wk X2 E uke Xl wjste] o3| W
A A B E e AT A BT B ATl
A Ag Yol digk et 28 “o“}*d%*% z
Apsbr]geted g WA s Hohs &
5% AAsksch
g el glol AsAdte] FdoldAMY B
9 FAlol7} A AS, WA X= e Wt 3
4= bl §lar Fad whabAl A RS ofu] F-efel AH
slojolal B-F-S ¢loll7l$lsted, 197149 Fitzpat-
rick3} Rider7} HEAl WARA i]i(hemiskeletal irra-
diation)& #3448t 0|37, Salazar §2 WHAl WhARA
2)2 (hemibody irradiation)& 600—800cGy Al A)
stol 77%9 FAENA 59 ¥R i2A(partial
relief)e] AR 21%AN4= 559 b4 L4 (com-
plete relief)ol 2¢lew lower body*} midbody
ol w)3ko} upper bodyel A WA Aol W3k
280 gotela B ustgdch®. Kuban 5-& ¥4l w
A 2@ B9 FA-e) dE At #AE
A &4 st ARE 33t glvka Baushgloh?.
a8y Az &3 AAl(upper half of the
body) ¥ Az % % P—fﬂlH 82%7} AbdE
w7hA) A&etg shukAl WA A8 FAbEell
e 67%A P’J*WW Xlﬁfrﬂ‘}i.‘l‘ﬂ, uhAl whA}
A Azl gk FAE2] gL kil X zel] 600-
800cGy, skl #:e] A9lE= 800cGy A=A
t}. Memorial Sloan Kettering Cancer Center®l
A= B (fractionated) ¥HAl HRARAL X5 (2500~
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3000cGy in. 9 to 10 fractions)ellA uhE wkalad
g wlgol. 13%E 943 W4 AE(600-

800cGy)9l 71%°l vlgte Py A5 azhe] A&

717 =% G 8.571492 U3 wAlA X5 2.87)
o)) wiste) AR A A3I WA XEHo £
ubAl WAl X got gepdeleia S, 84
B Qroide g4, s 5o a4 a9
shod wh4l WhabAl X&E AAEA) st

RTOGe A& b Helstellz 15 1500cGy,
2000cGy. 2500cGy, 25 3000cGy <] 47}A vk
o 2 vl X8E sl 9 Aolitelle 154
2000cGy, 2%l 4050cGy <) 2714 o 2 X5
e AL vlasty B Ag3d A Azl
w2 55 Az L 843}y Aolrl IS W wa)
A Mg 4% Fol A FAENA Ha 24 (mini-
mal relief)o] 96%, ¢+A 2Al(Complete relief)e]
50%cix <A aAle] S 717ke] 125 B3}
Houn, WAl §5 Aztate] AAAA g
2 A2 whabdgke R g8 717 XEsle] A
A7E H28E AL FHAND. 22 T B9
7} fulsls) Agdadskel Aot 27) FEASTL B
BolA dFrt ok, § AE 7I7te] nvlaA A
x Bustgdch. g AREL Holx HEE AE
717ko]l 19 o]idal Frlell M= vt WAL Habg-8
a2zke 18 walAdSe 200cGyE ol 20-25
3ol ZA 40-50Gy Ass3te wie AR
w3 ¥)E 4 WadAzte AHolF AAE Aast
=5 AHsch. BUeiME el AP #
AEL olelzte uhy e 2 X R3Egc).

F248 A Mg E dojele A28 ] LA
ol o¥ F71 wAlA Ay}l EriajsteR, A&Aq
FAole] Ao 23t 71 WAl AR 7EE &
o}719% AR A1E2 HAR T84 Algol =
gEglct. Ackery 5 A4 TR FHeo] TAE)
F57) 50 Zlek g ubabAl 4195 (radionuclide)
al strontium=-89& Aol FFF FAl2] FF X5l
olg-sle] WAl A9l wiFd¥Y] FF A
61.0%2} 65.9%% 4 lol7} gt MEL 55
2ol i gge s A4 73.3%004 Az
5F 349 dAE Ysida ¥aEgde®, Porter
Sx WA A9 Strontium-89& o] wWeslgl

& A% WA A7 9E o2 A9ur) EXST
A, 2L T 599 HAs Aoz
o] Ae ATk Buslgdel, old dTEL
vz BE 7Izke] 7] fukst APAYG EAEA
o] R sz ¢Je}®®. ey Strontium-887} Pho-
sphorus-32Xche= HAgk WA g @52 A
238e guc Az Rapgo] @o] WAZ e}
Adeog, Agel o] AAG F4E g5 =g A
$Zo) Aol U& F doH, AR Ay &
A, A7) S obzl Big wiyde] glene Hoh ¥
2 A7} ojFojeld Aoz Azt Hrl,

<

E=| =

EES kg Aol T FAelA A F
Ao 2] WA ABE T4 AEBEA BAbe| 4
A FAANA F 9o ojR Qiste] 2FA B vl
A oFE] AFES ZARAIA T oleid o E v}
2 Q7 3282 29 5 dE Ao s B
Lol wAd A8 2 fate) FEATE} FEAT
7} 242t B 63%, 50% AL #AY 5 AN
B} AFAQ AEF A L FH AFHL A
F7b /@ Ao AgEc =¥ X8 A3} A
21elx] RTOGSIA AAG FEA5et FEAlF] A}
Lo] 2AFY ole] B} AR FE HAo] g
g Aoz AR, zEa o Wk Z2Aps}
strontium-89<te] ¥3F g digk Be} gL A7
Ay} g7t
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