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Clinical Analysis of Stereotactic Brachytherapy with High-Activity
Iridium-192 Sources for Treatment of Malignant Astrocytomas
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Dong Won Kim, M.D, Man Bin Yim, M.D,, In Hong Kim, MD,,
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Interstitial irradiation using high-activity Iridium-192 sources was studied clinically to treat
supratentorial malignant astrocytomas(including glioblastoma multifrome). As of 1988, in atte-
mpt to define the efficacy of this technique in patients with more extensive disease, we treated

patients less rigid selection criteria.

15 eligible patients have been approached and ten have accepted randomization for follow-up
study over two years. Pathology was anaplastic astrocytoma in 5 patients, glioblastoma multifo-
mme in 5 patients. Mean survival of patients treated with this procedure was 184 months.
Continued investigation will determine which. patient may benefit from this techique.

KEY WORDS : Interstitial brachytherapy * High-activity iridium-192 - Malignant astrocy-

toma.
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Table 1. Patients treated with high-activity Ir-192 sources

Case Sex Tumor KNF Pathologic Radiadon Dose Survival
No /Age location scale diagnosis ERT/ERC(cGy) Mos.
1 F/66 P Rt 60 AA 4140/1800 7
2 M/54 BG Lt 50 AA 5100/1900 26
3 M/18 P-T Rt 90 GM 5400/3710 12
4 F/32 F Rt 80 AA 6500/3570 36
5 F/12 P Rt 90 AA 5400/1890 36
6 F/51 P-T Rt 60 GM 4500/5000 6
7 F/56 P Rt 70 GM — /5350 19
8 M/56 T Rt 70 GM 720/5350 18
9 M/43 F-P Lt 80 AA 5400/5000 9
10 M/15 F-P Rt 50 GM 5400/4300 15

(Hyperfractionated radiation)o] 7]dts| %] o.mj1)
BN, K& AFTAY WPozA FFHN
WAL FAULE AAAAEA A S A
€ Z9049) A X 854 (interstitial brachythe-
rapy)o] R JoyIP ALLE F P9
izl £4 2 FHU AY HEH 713 e
HAbd B Zof APAET WEA o] B o8
Aol Aol gtok olo] AREL RAHA] FH
491 high-activity Ir-192& o] 83t ©A|7t 52t
Ag3dtn], PA FZo AFA4E N7 AN
RALS(Remote control after-loading system)& ©]-&
FAZE FEHAY WAPD g BYPoz A8
109 o PARnE B i 1 ARs
BEN3d By stz §e.

cHe o

1.0 &

19883 8¥RE 1991 8€7R) AP F
Al N7 H| A stereotactic biopsy & £&
2M dAAARFo R Adwn FRAAY FAL
A A8E we 1589 fAFANA Follow-up?]
7Fedtl | 1089 #a-8 did oz &9 h(Table
D.

2.2 d

T4 vpHEANA HRY 9 54717 (BRW or CRW
streotactic system) & F7/HEo] nAHAIZI R BHE
GHE FUANLF AN GZHY(CT)E AAF
o Zof9 BRI AVIE A, A4YE FIH

ete] X% £AE AFAS e AYS
WA gy AHAZEY silicon AN A catheter
sheath(Fig. 1) & HA A €A AV & &
A A3 AUTFE, 94 UM AR
IPFXNE ol &3t Foo nAHYG. 2
t}A] CTE A A8t catheter sheath7} 2§ Al ¥ ¢
Aol A9 HA=A A ZANFS F
%] FANA BFEAY 1.0~2.0cm oA
AF7IEHL R Ao Adsiged, 43 =
APHEEL 300~1,000cGyE % 1,200~2,000cGy S
212 49 g A5 FH AHEE 59
YA E high-acdvity Ir-192 370GBqE AHE-3t4ch
2871 =Y Buchler A}2) Remote control after-
loading system& o] &3t} (Fig. 2).

FPUHY BHUART 2-35F 209 44
A7t AFEHE HY7ME7)E o) &3t o FHFA}

Fig. 1. The photograph shows catheter sheath with fixa-
ton divice manufactured in our institute, and
metal attached tube.
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Fig. 2. The photograph shows the scene of treatment
by RALS with Ir-192.

= AABA. A7 A ZARE F 53] 3% 180
Gy# 5~75F F<F 4,140cGyol A] 6,500cGy7HA] =
AFSHgon, 4,500cGy o FHEE ZAIEAE 9
Wyt F3YH(Table 1).
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108f¢] FANFRFEA] Y3 5JE& Y
W xRy L84 994 AARF] 58, o}
3 Lol EFo| 5HAT. ARE X 1244
66742 BH3YT Kamofsky performance
scale 507 4] 90H AR H 703 o] FFY
AXe 254, 359 349 2 VA8 oS
A EX styon 25 Hu el 243
(Table 2).
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1527] @ ol eh(Table 3). B ZHAHY JPA

Fig. 3. Schematic drawing shows the Ir-192 becoming
osscillation through the internal catheter along
the longitudinal axis of the tumor, connected
with the after-loading systern.

Fig. 4. Isodose distribution with single longitudinal ca-
theter loaded.
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Fig. 5. CT scans for a patient with anaplastic astrocytoma before(left) and 6 months after brachytherapy(right).
The left CT scan shows a severe midline shift due to mass effect and irregular enhancement inside
the tumor. The follow-up scan reveals disappearance of edema and mass effect.

Table 2. Characteristics of 10 patients

Table 3. Age and mean survial

Factor No

Pathology
Anaplastic astrocytoma
Glioblastoma multforme

Sites
Frontal 1
Frontoparietal 2
Parietal 3
Parietotemporal 2
Temporal 1
Basal ganglia 1
Age
Mean 40.3
Range 12-66
Kamnofsky performance Scale
Mean 70
Range 50-90
Brachytherapy dose(ERD) 1800-5350

AWSE 5 EL NPT IF AHFAFE
Hordsel 27 $¥FE gaok

z &

R E

FL THAEN F9 Y HAxHL

Mean survival

e No. of patent
A8 ol panien (month)
Less than 50 5 21.6
More than 50 5 15.2

Table 4. Pathologic grade and mean survial

. Mean survival
Pathology No. of patient
(month)
Anaplastic
5 22.8

astrocytoma

Glioblastoma

) 5 14

multforme
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g WA= 8 Fol Utk

BA93 32 (coricosteroids) o] A7 o
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7] 59 4Gl LT B3 F Ao YALNE
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B7sta AR Y seRoges FPYUZAF L &
23 AFNLSF Qe A e XSGV,

FH G AFRF ) ¥t 743 2 Brke
2318 299 BE%2 §4(biological behavior)
of g8 2A Fs-doke Bt Arle HFAHD
A} 29 HZARH Y o3 P
AuFPA 4F7t A HEHE e By
ﬁqu)ss)_

ol @ HPANAwLFY g olH 2HF
&M e $%9 2APGE AT TEIAXE
48 @AY Az ZAANE & e MR
A FLF BYeoly, F&F APHe bE
Bzayd U@ AN 237 FHE AIe
o] ot MM AN FEaye HNR
2E9 A2 E Y% toal program F, multidiscipli-
nary therapy’!33304) o] @ otz 1 FoAo|
AFEGI.

HZ%9 A2l YolN Y AEE FF
Hzawozx &3 o]_g_;]\e_ﬂ]10)15)24)25)28)86)42)
WA Leibel o] o5 AAAFAN FEF
A AEE B A% A gL Ao 59

Z8o YoM 22 19%, 46% = AH 3ol &
Boldy B 3k, 19693 BTSG(United States
Brain Tumor Study Group)olAy AR AEE
Wgo 2M AARIHEFS EHT FPNA
AF A9 HF AE/RE F7ZAGL Ha
AROTMO HE GHUARFRAY AT
BEAYAE AN FEE FEHOZ AARE
LS 2AL e Aol YEVIEE ARAIIE
M Fe o gaA AT, SAd g
MzHL A7 oS5t WAHIF dEHA ¢
23 2 Ade] Arkn RFHo] Frpo. gt
WAL A8Fo] FVEFE F9 FAHZ2AHY
£4og A8 AT, AFHETRA, AZ
o} Fol vehd ®xt okt A necrosis) 7HA|
98 & e Aoz HI Hi glon oY
nzgo ALY Mg A AEVI] Lo
oz ;A dL Z7}5HA 5131415)25)27)52)35)36)‘4)
45)

aA oleje AAHER £4L F28 3§
HA AN X 2 A0 Hdl 3 3] 98 oA
o] AAE L YA, 7]E YA ]

8YL FE Cobalt source5& o]§3td 3%
180~200cGy¥ AFUol| 58 FASI 5~653
% 5500~6000cGyE EAFsHA Sedl W =y
AQ BAA Az9 Aee 15y 19259
sourceg o] g3t FIFZAY Y YA F
Yo A FAAE PAHAE ZAIF 2 A ALY
771 A @FAUF UL FFHEZFH
Wg £32 HAHHAM FIF2F dEd A
SHo|n| FEY 4o WAAE A F U
SR ol @ =W A9 A A8 i
0)3& A CTY MRIF neuroimaing 7]&9] %
23 A9 F£&7179) wedd ol B AXn
de dAolg.

AA Bol ol&HIANE FAVLEY IM2BE
30~50mc®] high-activity® Algded oL
27~35keVe] A A WAL W& o)
N2 FHAN FE3) PG FaHE
Ao Uch(sharp dorsimetric gradient) LEjA]
F4599 Az g &3 2YF AE
ojFol Aow A, AVFEHE T UISHLE B
2% X T ol9} AFT FH FUol IAY
gapo] o)zt o]d Ao AMgde Aol Foh
=gk wkztA 7} gob Hol AFFel e
7}7o] vl & @He] AP, High-activity Ir-192%&
YA AN S W& S 1-1250] WA ¥l
A AAHY v oz WAMel7] v
HxA FHA WA Go] uw A fwdA i
3l 2 (low tissue attenuation) E%F 919 A4
zZo] £4 g HAe] gt welAd He F
Ary JsHoz FaF Ed AL de
F98 astewrd 249 AV BEEE 44
NARE] ALoe 237 Ir-1929] Algo] H
AFAY 5 A

U948 FHH 7 E AYde Y
(Permanent implant technique) ¢ 2% & ZA#7}
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(removable implant technique) & 3121} X5 7[7H
e 2L H¥Ael o THe 37t ¥

ARz 2 TV 34,2999 fqAF Aty 34,
HH Sy f& 23 € PAR AL sE G
AL Fon, Leibel52e BL, FYEH F
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Fd §E5L AU

Leibel52Vol 23} 9599 AwA g A7
2 ZE3A}e) 49% o} A Brachytherapy ¥ 350 A} 105
FAlolo) mass effead B F43 AAEE Al
Yato] FE3tA] ¥ ALE 94 F2 AR E
Boty 3 kg SziklaSol o&W Ir-1928 ¢
AFo g Zo AYsie WHoes AFLFTEA
of diated AW Ay WA A8E HAEHY
22% 0| A HAM AL AP o5 BE
BT BEFHaY o X HAL 3P

AAgel A dojME BT 63 olA mass
effec7t JEbSTE o]E& =AW A}l WA A
BF 2FA 32F Alold] BE dojton] 23
dMe BEHgYPo 2 FHASY YW 47
AME AP H T2 &3 AAES A

AN ARF AL YEEo] AL LT
BolA 2amolufel] BAHETY O E F 2
Holg We=Edm A9, ¥4 wolA
FZoME AFH It 2EA gA i HIE
AQTHO. AREe] AAME 13004 1074LA
A Holzh & Ak

Hz2 9 3§ WA F(threshold dose) & 15
Yol 59 X8 F¢ 4500cGy/10 fractions, 6000

cGy/35 fractions, 7000cGy/40 fractons o]g}1 K1
o] 10112040 4500cGy(180F-& 200cGy/day ; 5
fractions/week : one field/day) & 242 W% 5%
o] A Hz2 o A7t Aol F e BIE
ATHO). TF WalkerF 9] B iaiof] ot o4
F% BAA A AR 2AVE S FUHAHSE YE
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ZAFRS Z7MA717) 918 18000 A} 5350ERD
(cGY)7HA] F4H A HAHY 8 E FF 4140
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