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Clinical Application of High Dose Rate Intersitial Radiation Therapy
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High dose rate interstitial radiation (HDR-ISRT) with afterloading method is newly introduced
radiotherapeutic modality which can be performed in short time and can lower the radiation exposure
to the medical personnel. Afterloading Buchler IR was used in this study which obtains dose
distribution by continuous oscillation of small high intensity iridium-192 source in 2.2 mm diameter
applicator.

The dose calculation programme for HDR-ISRT developed by us proved to be satisfactorily reliable
except in the close proximity of less than 5 mm from the applicator.

By using the developed programme, optimal applicator insertion interval was calculated which
attain the dose homogeneity of 11% in a given plane. It was shown that this oscillating iridium source
can give satisfactory dose distribution even if the applicators are inserted with interval greater than
1.5 cm.

The clinical application of the HDR-ISRT with evaluable lesions has been performed in 23 sites in
21 patients. In 13 sites local control was obtained in spite of the advanced stage of the tumors.
Radiation injury was shown in 5 sites, of which 3 needed to be treated surgically. The analysis of 23
sites which underwent HDR-ISRT showed that external radiation less than 50 Gy, HDR-ISRT dose
between 15 to 20 Gy and total dose between 60 to 70 Gy in 40 to 100 days seemed necessary to obtain
local control without radiation injury.
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1-1. MR FE

BEHRE L LT WD, 7 F 1 Y Amer-
sham-Buchler #$lo Ir- 1926 <45 b, EImm
£ E1lmm TATFRICIH8CI D SHEE R - T
W5, R, EX0.2mmDRTFA v v A(EY
= 3 F —WINEH0.221/cm) THEEH IR T
WA GHEL.6mm), T OBENY 4 7 THTIEE
BEEREN, HENCRA S hEEE2 i
OEHRT 7Y -2 RIZE D & F hCEEBNRH
MHHEFTERD,

HBFIEEE X, 78 F4 v Buchler g After-
loading BUCHLER T&» b £ ZE B L T
R Lcb?, fiBcah~5 &, BEAREAI
BREERT O A 5 - T B B A T RE Fn A
e (F4 22) YRGB ZLCED, £
DF 4+ A7 ODEEGEBR 7 A Y -2 N LTT 7Y
r—2NTO Ir- 1924 RO FMEShc ] X 2,
T4 A2 CEIHHBEDMEBEONHDOTH
5,

o I 12 E0FEES IR OB S %
D HRIE L GER O M B S S © active length
CHYT 5 DT, Fh# fictitious active length
(fal) &35,

WFT7 7Y r - 2 A TEGES L TRE
SDHEEIHTYE, ROBREHFEHO 2 v
Ea— 2B TUIRERBILE LcREToRE
HENTHRTEY, FOETHVDZ EIXHE
7t w, #Ak, NECH # ©16¢ » b personal
computer (BLF-4Y 2v) #BAWTF4+ 22 2¢
DORIEEE D G R EESAXANTT 7Y 7 —
2 AEORESMEEHTHY 7 P RRIEL.
77V = 2 LB O ATNCIREZ =] Dsimula-
tionX #EE 7 b digitizer ¥ f LT AH KR
FoA-FXHYOEEOEEANO - ORRAL
7o, ERIRICSEBRIZAI- 3 B i35 HELRE R D il 2%
BB, AT A v AORINE OO RN A
ML, EEROFEIZ, Bl ofgicRER
hicRXE i, 779 7 — 2 BEROSRINEE
AR O FERLIZ (X BFRID 2 D 3B &E B 720D, 20em X
20cm OMHEIF (400cm?) 1Z47c D lem MR & A
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L,

¥ie, MEBBLBIERHOSHE, BH— ik
REO A & R 2 Ir- 192D IR USRI RE T B
h, MEFTEHEMO : =2 (NEC &5 Therac
2300) VAT A vV AOBRINEER L IcBE
LERLICHEOBRBESMOMEY BT L T, <
VavortBEOERI B Lz, TOBg, =
FA4VVADER = F A F—RILFAEH120.221/
cm & MV, Amersham-Buchler #5 o jif 5 5 5
DWBEAT AV ARL2Mm &7 7V 5y —20
ATA v Vv ARLIMMmE AT L CEHER2T-
fo. ¥, OB EFIET 5 o® Water Air
Ratio Iz Meisberger @& B8 % 7o,

7ok, PC-9800iz:k\~Td Therac 23001z k4
ThBEHRED S RIRE ~ O E#I1Z120.957
cGy/R & v, Ir-1920BERERER & LT
0.46R * m = /h = Ci"%{FH L7,

1-2, #%

BB IR EEEBHYRT 71 2 2 No.
4 (fal=6.5cm) &5 4 22 No. 14 (fal=10cm)
D {4 % Therac2300 & PC9800T & & L 7=
#ESR% Table 1 kRd, AL, Ir-1920f a6 > 1
Ci, BEHEMZ3,60000 L L1z, 254 v L 2D
I % & LT Therac2300% # 8 L =354 0 kI
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Table 1 Comparison of calculated absorbed dose by various methods. The
absorbed dose calculated by Therac 2300 with stainless absorption correction
was considered as 100%. FAL=fictitious active length.
Distance from the Center of FAL
Method of Calculation
0.5cm lem 1.5¢m 2cm 2.5¢cm 3em
Disk No. 4
Therac 2300 100% 100% 100% 100% 100% 100%
stainless absorption
calculated
Therac 2300 102% 101.% 101% 101% 101% 101%
stainless absorption
not calculated
PC-9800 99% 102% 104% 102% 103% 104%
Disk No. 14
Therac 2300 100% 100% 100% 100% 100% 100%
stainless absorption
calculated
Therac 2300 102% 102% 101% 101% 101% 101%
stainless absorption
not calculated
PC-9800 109% 102% 104% 103% 103% 104%
2R EHERMLES o, BEDOT Y — O—>
r— 2RI ABORERM & LTz 5> 5EEN T ‘\\ ' N\
5 v fC. .
P ' , \\L \ VV
PE-T, BHA~DB{ELIzvavHY 7 L I \
BRI+ TR L B, R \
2. WAKEORE NN D'aﬂ 1
2-1. WREHE J\\ “Jl D
Bx OWRLIREEH I <Y 2 7075 4 A ™\ L |fal
ER LU CRAEBDER L a5 —FHEICEMREC J\ AN )
77V =2 RRA LSS (—FRA) oR H\\"“m>5
REROSHLIEL, 77 7 — 2 REOHE \______Dial
CHFEEL B L TRE L e, B EEES IR Fig. 1 Definition of plares around the implanta-
EEWAEESEREO T « 27 TIX, THAERE tion plane (N). d=distance between planes N
5 o ‘ . and D. L=length of treatment volume. fal=
51z TN A= B Az
ﬁ:?ﬁ‘&'x DRBDT TV ¥ 5 RCEA RSB L fictitious active length. W=width of treatment
BFHEEINEDT, xR cREWERED volume. Thickness of treatment volume equals 2
AEEBERT T 1+ 2 7 No. 14 (fal 10cm) & # d.
LT 4+ A2 No. 4 (fal 6.5cm) @ 2 2% {#HH
LT L, +d rinh, fok, d=0.5cm OBE Dos & LT
% o & Paterson-Parker #%21c §€ - Fig. 1 ¥EETS, FEHDEON OEW IR A X

WAL 5 & FlixEZELL, FIAFN (7
7Y & — 2 ORI AR Iem) X LAREE O
YR THFEDZREL, TOFEN L LD
EBER d L35, T, BEEBOEI tI, 2

SERLICEE 7 A25H

(101)

BAUOT 7Y r— 2RDERE 725, {EEDE
BEROSARBEHE R, FElAZhic7
TV r—2%BEARKKALL7 7Y & — & OF AH
TETHE TR 7o fal OB R TRE — L 70 5,
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= OARE—IBDF X % inactive length (ial) &4
5EFEDEUPNOREELIX, L=fal—2+* ial
s,

ial DI EEFT 14 A2 No. 4Tlem &L, T4 A
27 Noz 14Tlecm % 72i31.5ecm & Lz,

FIAOFRAE LTiX, 1, BFEEEI LD
BWX e ThHLERY, 2, FEDCHESR
HH—icBEofir 5 252 & & L, Pierquin
Hix, reference dose EFL TEL D 2 5L ED
WEOEE Y BMEE L L, TOBREED
Efxlem TFTrefis o 2 BIELTW
B0 H A GG E Do s DIRIEHRE 2, 16
REBOWmAIR T 52 FED OREHRED 2 5
UFEhsrieRETAHELLI,

¥, FHAT 7Y & — 2 OREREER—&
LTl EdEFNERCEFEFID ORERES

AR R A PR

HHLT, BuERESAEE SV FER do
% Rkdic, Bz, LIETRkDLIERdDF
DB WTbEbH—MREIH LS 2 28
SR OB 4 RD Iz, OB, BIAE N O
T HT 7V -2 (LT 7 ) =%, cen
tral applicators & 3 %) ©BHIRE (weight) #
e,

2-2. #EFR

74 A2 No. 4T, ial#lem& LT7 =7V
b — 2 B ARRE1em, 1.5cm, 2cm & 43+
MRAT 7Y r— 2 O8% IEXPL6AILLT,
EREE Y TR LCEEL T ez oo, @D
OFEMd L FEDCR Y- RRES MY S 2
HH0LT 7Y r— 2 ORSEREOE SV EHEEHL
7. 74 A2 No. 14T ial #lcm K U1.5cm & L
TR 21T - 7,

Table 2 Applicator interval, weighting of the central applicators, inactive
length (ial) and distance (d cm) of plane D which prevent to produce too
Jarge high-dose-volume and satisfy the homogeneity of absorbed dose

within plane D.

Disk No. and Interval of  Number of Weight of the Distance of
Inactive Length  Applicators  Applicators Central Applicators Plane D

No. 4 lem 3 1/4 lem
fal=1em 4 1/3 lem
5 1/2 lem
6 1/2 lem
1.5¢cm 3 1/2 lcm
4 2/3 lem
5 2/3 lem
6 2/3 lem

2em 3 1/2 1.5cm

4 1/2 1.5cm

5 1/2 1.5¢cm

6 1/2 1.5¢cm
No. 14 1.5cm 3 1/2 lcm
lg1=1.6em 4 1/2 lem
5 1/2 lcm
6 1/2 lcm
2cm 3 2/3 lem
4 2/3 lem
5 2/3 lem
6 2/3 lem

2cm 3 1/2 1.5cm

4 1/2 1.5¢cm

5 1/2 1.5¢cm

6 1/2 1.5¢cm

(102)
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SR, FOBROFME D OE#EOBI R Table 2
DN wizb . No. 40F 1+ 2 7 Tl ial #lem &
LT, BEAECE X I2ecm »5H3cm £ TLED 5
5, L Liedin, Noo 1405 4+ A 7 Tl ial 1
1.5cm EREBELRVCEFEED OB RS HDOH—
MRE A, jal #1.5cm & LA THIEE
HHOE 2 132cm  B3cm BB A TH b Fhlh
EREL s L BHEEEN LS TETLE
5 Edbhnst,

¥z, Paterson-Parker # & R SEEH A
2o0—FHHPA L LTImDOEIDEE
TRECHETH S EE2bh 5, AR AE
L Ti%, 4T template # A\ CHfT L HoF
EXTETH DO TESENT—BIL Tk
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3. BB B

3-1. WHREF&E

19834F > 5 19884E 10 B 12 21 T FHe A b8
BHC I\ T Ir- 198 Fetltzk & F W TS iR B RE
AR ZZ 02234, 258FiTcHhbh, £30E
bl VEBARRIETE A, F05 5 24
HEFEREE O s 2z X b FFE o 8H B4
DETTERP-TLDTH Y FMEISRNE L
T, SEIOBEKT 2 HIXERA L1,

HIHEEERE & LT3, Afterloading BUC HLER
FHEAL, #IA B D Ir-1925868137Ci 5 52Ci ©
HcF L, R EDOEBBEROEREDOT 7V & —
ZRIAXBFTREECRAT Lcn, RLBfe7 7
V= 2 HRIAT BEE IR RREE A T,
¥, FREEFRTA~OEENF AL FHET
ZiT - 1z,

77V r— 2RI AR fal BEWT 4 A2 T
1.5cm & L, fal #310cm ©&132cm & Li-, #
7o, lal #E X CTHEH Y B2 TR R AEY
& o,

EREREGNBHIER & LTONBRHER T
BIAT -7, AHEBHIZIE, 1I0MV ) =7 » 2 X
Br A, —HoREEBEEOKRBEOBIZII,
build up ZHIET A It H— 5 2 FEH LI,

FRTEE 7 A25H

(103)

il 933

Table 3 Patients who underwent high dose rate
interstitial radiation therapy. SCC=squamous
cell carcinoma. (No. of SCC)

Frevious Therapy

No Yes
Cancer of Tongue 3(3) (LD
Skin Cancer (SCC) 202 2(1)
Neck Lymph Node ;
Metastasis 1 22
Local Recurrence of .
Rectal Cancer 0 40
Breast Tancer* 2000 1(0)
Cervical Cancer 11 1)
Mesopharyngeal Recurrence
of Cancer %f Oral Floor 0 1D
Skin Metastais of
Bronchial Cancer 0 10
Inguinal Lyrph Node
etastasis 0 D
Total 97 14(6)

Cne patient with breast cancer and another one with
cancer of tongue were excluded from the analysis
because the planned radiation therapy was not perfor-
med.

*In one patient with breast cancer, two sites were
treated initially and another site underwent treatment
after recurrence.

Table 3 1z E#f & REMP BRI RET2E G123
fEOWERE 7T, 23315560 13 R MES5 i
L THBN B BT E R b 0T, #EES
XU CHERP BA DT S hi O FAL b EHE & B
RFE 2 BR 7 3 61 4 BRA013 4 CFMREE I B P
BAEBIICS L CHBABHEET LD TH
B, Eic, 9BIIRETH -, BEROREME
Pho st U TSP IR SR 1T L 7 b 0 231041011355
fiTHB, g, 4BIFR, 5HAREEMN
BRTHOMEE T, &5 CHRE R O
FZa2 1GIT27 70 & — 2R AR KT L CHELERA
B2 AT - T, 223860 BREREKN B O
5 B20TRAL D MBEHT 1 B E MBS O % 61T
Lichd, 28frest Lcik 3@, 1802 Eic
i o THBHNRBH A T L.

HEARE, FEP A K TR AR 2+
& LTE&2~3cm OEFE, AR AR\ T
BRAMNMD T 7V & — 2 O4flllem OFE CH %
hiciifkE L, &4z OBBEPORERE Y HE
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Fig. 2 CT of local recurrence in presacral rectal
region (arrow) in patient YE. The posterior wall
of the urinay bladder is thickened, but without
histological evidence of cancer invasion. The left
internal obturatory muscle (arrow head) is swol-
len because of left obturatory lymph node metas-
tasis.

NEHOBRE L L, REHKEDL, §TOEHT
LEABRYIRECE LCET S &2, HELR
Shic,

3-2, FEA

YE, 73 B #, 181411 E BB o2 T
Miles FiiafT, ‘£ OEBR BRI TH - 7o b3, 1986
£ AR TETHEOBRERVERER., £B
BEREYEAL ) v HER L EETHOBFRN
BRI h Yk RERCEN I hie (Fig
2). £BH*TLHSTLERBHECIOMV © X
AR 2 P A HMBHA0Gy O BEHE, &2
&z template # {(F/ L T B &R A& B H
6Gy 1T L7z, DB simulation X & CT
WCE R R ERABARF ORES % Fig.
JIRT., BEOHBABHYFEL CWnE
EOHEIC X W T TE ah o fo, BKBIIHEEL,
CT EMass "EHFTH b0z iEHE T
Hotz, 1988F 1 AHFFER CRT Lic i OFF
BTERTHOREXTHES hT ik,

3-3, #8
FIARELEFACRHRCEERSBITIETH-
To. B, BEBERMeT7 SV r—22HA L6
Fler 4 FIREERE~ o B LT ERENZ 7 7V
r— 2 BRERAA~FIA Lo, fig— @ ok
REBhIDOZTH-T. Fi, SEEREHA
BEMITHE 3 » ARE TR AT O O BR
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A R L R A

PR EAEDFIZR BRI, FhLsto B
EREDLRNIh T, Fh, 77 r—2HA
7 IEFE % #1472 8 1 template @ {E F % 3 % 7=
2, BEIRE Lic X 5 1EH Y v A~ A0
B fubz RN cElehof2?, LL, 104K
BEOT7 7Y ¥ — 2 k@il AT 5 R08
Bl A4 5 BErc ik template (X JIEE wFH FH C
Hoi?,

1988410 H o R & T FATHEIE R R 5 & FHfi ]
BE2IAEBI23E A7 Fp 133 AL CRFTHIE 28 S i,
¥io, RFTEIES 2 bhicflo 5 b5 PR
BRIk T AEENED bR, 5B 2 FITEHE
FRBENEG LS00, BD 3FITIIAEN
MEBEPLETH -0, BENERLSFIH 36
FCRERAITHDY, DL 2HAIISBAIAE
ENEE LSO TH T, FREFITLE
BB RERA B OBRIGH ORI KT
Shich, BEREOBENE CUAEBITEIRT
(RS

LIF, Rk oEERECBERT 5 #EE T
BRE LI,

BIAE & RSl CEERLEOBR% Table
4 iR, —FEE AT S h i EAIL R b &
{166% 53, FEtZEENCERER VA —FE
FIAGID FF AALER A G L CRATHIE 2 B
EHERH B, ¥ EERLT—PERAEF R
ZoaTWhh,

AR O & L BFTHI#EOBtR%E R 5 & (Table
RTEFRLR S BRI TIE, 6/15, 40% &Rivs
FEO VI WEE (7/8=287.5%) bz L T RPTHl#E R
REBOETELLK-TW5 (p<0.05). Fhic
XU CREERIE R L OB TH B 5
Hh b,

REAMT L BT MBI R b e o
o, BEREMIE TR LEEETH T,

EEENA CT E B EDORAr » FbEE
TEETH - b OD2EALD 5%, * OESEHHE
& RPTHIE O E S A DB R RI/R Lic D23,
Fig. 4 TH%, 100cc 2z bk ERBHETLRH
Fidl@nBd e nsMnd s Eibnk, Thic
LT, BEERETEFCERO S VESRICE
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YE

1; 10Gy, 2; 5Gy, 3; 2Gy

Fig. 3 3-a: Simulation X-ray of high dose rate isterstitial rediation therapy.
Nine applicators were implanted to surround the rectal tumor. Balloon of the
balloon catheter inserted to the urinary bladder was filled with contrast
material. 3-b: CT at the implantation. The applicators were confirmed to be
surrounding the tumor. Two applicators were implanted into the urinary
bladder. The dose distribution of the high dose rate interstitial radiation is
superimposed on the CT. The dose of this interstitial radiation was § Gy.

FLTWADHLMNE, Zhbly, & CEEEG
THhYEFEEEEC L 2HEL Y IRADED
THHRE L DD F - €D <y F v 7 BRR+HT
TEHHREOBBRIA K En s feied t Bbh b,
SRR E - BREREGHABHREROR
Pl & EEREOHAMAR %Y Fig. 5 1oR7. Hilk
HRSRE R % { LICEMFTIAHTBHEE R E

FRTE T A25R
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(RELTWAZ Lblbhah, HBNBEGE
220Gy U Eic@uw e A MBS EEYEC AN LT
LbEENSSBELTWA, BB ENTGY
PSS hicEFICRFMHIMAER S hich -
Teb OB IBFIFETHE, 1FNTEE2 - o R
FE, 161 E BRVERFCAF L & BARG R A 23 H
KihehotebBbhsbo, 1HELBEIHER
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Table 4 Rate of local control and radiation
injury by foregoing therapy and implantation
method. Tx=Therapy.

Local Radiation
Control Injury
Initial Tx 7/8 3/7
Tx for Recurrence 6/15 1/6
Single Plane Implant 10/16 5/10
Two Plane Implant 1/2 0/1
Volume Implant 2/5 0/2
CcC
200
L ]
o
150
)
£ .
o ]
=
o
E
3
= o
°
50 [
3 °
=) b © Local Control
o & Radiation Injury
A # Local Failure
: o
! [ ]

Controlled  Local Faiure

Fig. 4 Local control, radiation injury and tumor
volume. Measurement of tumor volume was pos-
sible in 21 implantation sites.

204 B EBRIZRCDTH Y, T hHHATH
B B<EFERF-> TV,
HAEANRHIES 3B E L THTT LAz,
ZOEHRE L HEIRY, REHEROCEERE
L OBR%E Bic (Fig. 6), 2 EBIRO 3 ESEIBH
DOREFTHEUE 3 EL & D isv- DT 1 ESEIDFER D
ZIZHE BT 5 &L B E RN RSHEE20Gy
I BWBEEERENERLTWB, LaL,
20Gy LI o & T RTFEREFA AL b,
10Gy L FTiig & A ERRFTHEIE S ER T h T
Wik, RPTHIECET 2 RE L REREORE
PIEHICHEELTWA E W25,

NERE L ERERERARBRORE ¥ Bilic

‘ SR
Gy @ Local Control
304 o & Radiation Injury
o Local Falwe _
[
o
& 20 .
o
[a]
- A \ ©
.
(<]
T
o o .
\ . \
hY
20 30 A0 50 60 70
Gy

Dose of External Beam Radiation Therapy

Fig. 5 Scattergram showing the relation between
doses of the external beam radiation and the high
dose rate interstitial radiation. The patients who
received high dose rate interstitial radiation in
one fraction were included in this analysis. The
area enclosed by the oblique lines represents the
range of total dose between 60 to 70 Gy. The
hatched area indicates the suggested optimal
dose combination of the external and high dose
rate interstitial radiation. HDR-ISRT =high dose

~ rate interstitial radiation.

Gy

a
30 20 °
&
® ® .
1
o
% 204 ° o
)
f,," ooree
[=]
m] o
E 104 g © Local Control
IE aleee 4 Radiation Injury
° ® Local Failure
.
1 2 3

Fraction Number of HDR-ISRT

Fig. 6 Local control, radiation injury and dose of
the high dose rate interstitial radiation. HDR-
ISRT =high dose rate interstitial radiation.

EitLicb o L 2WBERNME oBmRE TR T &
Fig. To X 5 wics, £ERARKA1108REL E
ZEBEL-BERMHEAIESh Tty Ei,

BAREREE 5498 BT75
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Gy
90 .
a0 . M
o . ]
é 704 o .
= 2 *
o 60 4 A o900
®
50| ° °
= 2 a . o © Local Control
0 n L & Radiation Injury|
) ® Local Failure
50 100 150 200
Days

Total Duration of RT

Fig. 7 Local control, radiation injury and time
dose relationship. RT =radiation therapy.

BEE LS TEREE 2408 LR OBl F4E LT
W3,
4 £ &

HMEARHCBECRVCEEX B O DD L0
JGDIK D BHE LB THA T DIR1IT0ERDE
FLUETHY, THEH L CHERE G %
FIREDOH A L B b DTH 51,

R T COMBAIBS, FHLTT HEIT0
GyBEYBHITHERERBHETH), 0
HOBEOEROBRENFEOWR B TEED
HAZL > THBIBRMr o, LhLichis,
RARFR LI W ERR T U AR B RSN R
HEOBA L ) FECEHNETEOWHRIIEE
LY, ZICEBOEROAELHEIIS, F
I, FFRENCARIC 351 5 $H 8P B & o T RE M
P0bFTWS,

ERERBHOFIL L LTIRKRD 2 SNZTFS
hTw3, 1, EBARMIZEOYEREDAis
EhTxY, EWEKOBRYRBECH 2>
BEES KBELRHL > 5%, 2, EFEXE
BARH I TR OB ERIZ1cGy/min LI F
THY, TOEFRELHRICL b EREMI L
DEHAM & EBREMEY B W EEEBOK
SREEMCENET D, Fuo, BB B
B e = 0B 2 24 B 05 \ AR oD OB R
ZHOEGD X VEEEICL, BRELCHRETIE
ErEE s,

BREFEBARHICE T L EROESER
AR RS & A EScEh LB E 2 s

FRITTE 7 A258
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3 %7z, Paterson-Parker iz 8Ll L T #l A
HofEEr R BE L 72®, Paterson-Parker ¥:ic %5
W, ¥ BEEE I SEAT 75mm o EIRE O & T
DFEDOH—MEE LTH1I0%YE LT W58, &
ElOBREXEBHBHED 7 7 ) r — 2 HF| &
JEHREEIRL 7 DB TR+ 10% D —M 2 b 5
ETTV r = 2RAENKEL BB INB b+
L% DRES D — M TR X 22 B i h o
o, LosL, @7 70 r—2Ek@e, fal oo
H YR EORE--BHRH O X, ial 2S5
Z &2 X b Paterson-Parker ¥ 12 JEH 12 I\
ESMOB—WNE S hic, fal DB E  BE
TEHZEeDY, 77V & — 2[EiciXPaterson-
Parker ¥£ X  JAu 1. 5cm & 7=132cm %8R+ 3
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