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Clinical evaluation of short-life radioactive source Au-198 grain
—The Use in Brachytherapy for Tumors of Oral Cavity—
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Au-198 grain has been used as a new source in brachytherapy instead of Rn-seed since September
1975 in Japan. A total of 60 cases with malignant tumors of the oral cavity treated with Au-198
grain during the period of September 1975 to November 1978 were analyzed. Nineteen cases were treated
with Au-198 grain alone, twenty-nine were with combined external beam therapy and the other
twelve were treated as a boost implant for Radium needles or as a recurrent disease.

Two-year local recurrence free rates were 78%, (7/9) by Au-198 grain alone and 679%, (10/15) by
Au-198 grain combined with external beam therapy. The frequency of local necrosis following the
combined therapy was innevitably higher than Au-198 grain alone. However, these results were
somewhat better than the results obtained from treatment of tongue cancer using Rn seed with or

without external beam which reported previously.
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An analysis was also made of the local condition of the treated area applying with the TDJF

values. A suitable permanent implant dose of Au-198 grain might be slightly lower than Rn seed

considering from the TDF value analysis.

The Au-198 grain technique seemed to be an excellent choice of treatment as far as the lesion

was small or superficial enough, or the lesion was locating in the sites anatomically to be not able to

apply Radium needles, The technique has also an advantage to be applicable without severe dis-

comfort to the patient and less exposure to the operator compared to the Radium needle technique.
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Table 1 Application of '**Au grain for oral tumors (Sept. 1975—Nov. 1978 60 cases)

Au alone ‘:;:hb e Egcﬁeglli . recur. ca. total
tongue 13 2 2 26
floor or mouth 5 9 14
buccal mucosa 0 7 T
lower gum 0 3 3
oropharynx 0 6* 1 7
palate 12 1° 2
lip 0 1 1

19 29 9 3 60
w4 4|
T3 7 | N | O O o |

*  erythroplasis
© malignant melanoma
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Fig. 1 Variation of radioactivity at the date of
assay for '®Au grain
TelF O : LUFRBE) %9,500~10,000rad (Rn
Y= FTE D 07 HEOBFHRE 23 $97,000
rad) & LCWB2REEHRY ML Au 1% (5mCi)
Z Rn 1R (ImCi) & &L T 3 &
5FH X3 -T Au Bl A T Rn LTS
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W2 54T Lot 0% Ra 1A BICORBRIER:
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10—30% K AMH A AT L LTw5.
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¥, Tici Paterson-Parker DFhs b IR
ChEETe 52 v A D mg.h{1,000R % 3R THA
Ml 249 % mg.h 0% Rn O4Ki# mCi.h
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AT & TREBHICHE » THITE R ML T 5.
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Table 2 Recurrence free rate (2 years) and
the complication: '**Au grain alone

recurrence free>2 y. complication

T1 | T2 | toal |Tucosal
tongue 2/2 2/4 4/6 0
Dol | 22 | a3 | 2
total 1%3% 6%;% 778)% g

Table 3 Recurrence free rate (2 years) and
the complication: '#%Au grain combined
with external beam

N I compli-

Recurrence free>2y. (:atié:l =

é:‘ ]

T1 T2 T3 |total S Ble 2

£3/58

ES|aa

tongue - - = i e s
floor of mouth| — 2/2 1/1 | 3/3 | 2 | —
buccal mucosa| —  3/3 1/2 | 4/5 |-—| 2
lower gumn - 0t 11|12 |—|—
oropharynx 2 _oh o/ | 14 |1 |—
palate - 11 _-= |11 |—|—

. 112 6/8 35 | 10/15] .

Table 4 Recuwrrence free raie (2 years)
and the complication: ***Au grain boost
for Radium needle

recurrence free>2 y. |

1y T3 total
2/3 1/5 3/8
tongue 4 989

RIMRZE w2\ TRz & 24N FIEH R4
V% Au BighG TI 3/3, T2 4/6, 3t 7/9 (78%) Th
D, WALPNCIRER 4/6, DREEERE3/3L T T
5. 2ELDIPNCIET Uiz 200 S b EES Y v
AEEBELIC X 5 L o CRFfc oW TIEsES
HEEh TV,

—73, SHERS (2,500~3,000rad/2.5~3Wk)
BHAT LT Au A %170 - fe b DT 248
PLEIERFAFEG] 1k £5110/15 (67%) TH 5.
ThboPEik T 1/2 ©HE o | fliz o
ILEIEEE CHBBRCRBFEM 21T BH S h
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BT hEbER L.
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Fig.3 Correlation between TDF value and local
tumor status
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¥4, 2,5000~-3,000rad/2.5~3wk ¢ TDF {f &
LTC45~55Tdh % n— o #4745 © 134,000rad/
16[E1/28 H ~5,000rad/20[6/50 H (TDF {{70~90)
DbDbH%. JBRHFAOEED Au XA
FdEid 140 (4,500rad ; TDF60) %1% 7,500 rad
B 9,000rad (TDF120~155) & inis b OIFEH: 5
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HE Y v A EiEREAO T BT L 24 (Fig.
2 DQH) #%&w T, TDF 155 180 (EE) T
EPIRFHE S ShTwvws,. TDFIS0D 2 fT
FEES 24 UTw 503, S hidkiinhol < £g
ANCI2200%#8 2 T3 L Bbh . SISO
FCi3. TDF fli%x Byl windi 4% L% Lofl ©
170BA ET200% k2 5 & 0 d 4 fpvs, FRiER
A Uz 260 & & wIERE cRB I ol 2 EZ H
LTAEEOHR R ob0THhH D TDF {HIx
215 (604155), 190 (65+125) %% Li-. kil
B AE Ll Shd —@Blo b0 tho i
»y TDF fHi%170 (50+120) 75225 (55--170)
CRATE.
% =

WAuw-7 v 4 vt R & — FRIEE I ANEFR O3]
ARTREIFHIC 7 2 7 2§15 A D PR 7R A0 5
LTWBHZ &, 84 154D OBSHEL <
THRAEF DN S B ERWEE DB Y,
B 7e NBFRIAC TS & 7R D R EA T ke
ZELRWTHA S L5 2 L AT,

4E, 24 ERMBZAIE RS X 5icic
o e R THREDHBRITS Rn v— Fiz 1 5
TEIEREOIOFER D 5 B b F L\ 1969~1973
FOREL BT D & (Table 5), FFRBFIAD
Ba, T1 3/3 (100%), T2 4/6 (67%) it Rn
— Fiz X5 T1 8/9 (89%), T2 6/11 (55%) & M
L& bivio. £ 8BRE R owT
VIRFREBAL —5E T 78\~ C EEE I L
7%, T2 6/8 (75%), T3 3/5 (60%) 13 EHF <o
Ro >— - SHTRRSOER © 5 o B2 (1969~
1973) To T2 2/5 (40%), T3 3/8 (38%) Kot
2k o HiH (1960~1973) TDT2 9/13 (69%),
T35/17 (29%) LML THE B D TixA\W &
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Table 5 Comparison of recurrence free rate
(2 years) between '**Au grain for warious
sites of oral tumor and ***Rn seed for tongue

cancer
TL1|T2 |T3

198 " 3[3 4,!" G

Au grain alone 100%| 67%
Rn seed alone 8/9 | 6/11] __
(tongue ca. 1969--'73) 80% 55%
196 . 1/2 | 6/8 | 3/5

Au with ext. beam 75% | 60%
Rn with ext. beam —. | 25| 3/8
(tongue ca. 1969-—"73) 40% | 38%
Rn with ext. beam 6/7 | 9/13| 5117

(tongue ca. 1960—"73) 86% 69% | 29%

EHBLNTHS.

DEHE - BEHETFC oW T 25 &, B
Koenishi 5953k ~ 7z & 51 Ra g} & A= 4pisthie
F-—%h3R % B85 %50 Ra 16880 (138D ©
MECHT 5 Rn £ Au OFAMBRED LT orton
DThEFE—FHRL TS, Ll Raglof)
AWM THS 7 AMZHALE LTH LB & Au %
Rn o X 5 7o AR MEIR CI3 B e ok A gk
WLIERR W E WS odibhibh O FERD
LELRAERY T, ©0¥4 Ro ok 28 EI
Ra gtoofyl. 4528 % L <, ¥ Konishi 590
HERAUE LD B D0 7 AR OLERBG o 2%
FREE ULCHlE T 5 7 HUB off e 4 < 468l

& Ro D AR Ra ¢t 01.36f5 L 7.
7gd>% Ra §t7,000rad/ 7 B et UC|-— 0 %55
%135 7o®iciE Rn9,500~-10,000rad % i\~ 2 4
#llt 5T % (Table 6). —7, Au i@o\T
VL CEERRAYEZZ® 2> 5 13 Table 6 iR+ X 5
WCAKARRE E LTLI4f% T X\ &iT 7n 525,

Table 6 Doses required to achieve the same
biological effect at seven days

/dose in E permanent
initial 7 days "M% | dose*

Ra 7,000 rad  1.00 | (7,000 rad) 1.00

ratio

Rn | 6,860 rad (.98 9,520 rad  1.36

Au 6,580 rad (.94 7,980 rad  1.14

* permanent dose to obtain same effect at
initial 7 days
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Rn o — FfEME L4 < A Bl - 13
AR O X 5 Wk AR E%9,500~10,000rad &
T iuE, TDF i 13 #5E170—180 & 7o b [ Uk A
#E o Ro o TDF {H150—160%27s b EjE% =
tizic?. TDF {fi% Rn v— F L S < 5ic
I Au o A8 E & 1L78,500~9,000rad TR\~
CEIRE DO TR OREOHEYH VS X
S LT\ B0 MEE F RER S A < A5
FEICEST Wi v, —J, bhbhbis
E#E 5 Twh Ra §7,00rad/ 7 gl TDF {#i
123, Rn @k AHEE9,520rad 1X150THHM D,

Au o4, Konishi o #5d 3% Ra ©1.14f%
(7,980rad) % Orton® ®Fp:p TDF %K%

Table 7 TDF value from Orton’s table

- gk
permanent dose® TDF ?.g;n 1323 ratio

(7,000 (7,000
Ra > ad/168hs.) | 123 | " rad/i68hes.) 1-00

Rn  9,520rad/co 150 8,260radfoc  1.18

Au  7,980rad/co 135 7,490radfco  1.07

* permanent dose to obtain same effect at inital
7 days

#% permanent dose to obtain same TDF value(123)
by Rn seed or "fAu-grain

L135& 7c% (Table 7). iz Orton 3 -C¢TDF
#1234 A—1 T B 1D Rn RO Au kAR
fi3Table 70> X 51z %+ R Fh8,260rad, 7,490rad
Eveh Ra $to1.18f%, 1.07f% & 7ch . bhubh
DEFRAES D i3 Au Bigh o B4, TDF 155-
1B0TLEBIR[ATHIE % f Tk b, nfEEED 246l
(Y7 TDF 200p) ) # B\ ~T £ ghREdE2 iR
BT\ Z ek, ELICHEXERE ST
MBMEE D B EF 2 oML S OB TH S .
SRR OF o TDF 13, 170~2001C b 2.5
A ELY, Ra grjiffog TDF 23133ic
B LCHMBREOEA T 12186 Th b HHBIRE Bt
BRBROB 2T EMXTET, L
HEEELEET BN E VL LTS, b
N ORER b IHTRSE O T HISR S e
WwhHH TDF HEEe S #y s FiERRIVEL,
S BEEESH LT3 . TDF {f il {aieas
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