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mid-esophagus of a dog 7
719 4. Gross and microscopic findings of 12 weeks after radioactive
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3 5. Microscopic findings of 12 weeks after radioactive metallic stent

with 5.95 mCi of Ho-166 (No.8 of the group A) 13
2@ 6. Microscopic findings of 8 weeks after radioactive metallic stent

with 1.29 mCi of Ho-166 (No.3 of the group B) 13

9 7. Microscopic findings of 8 weeks after radioactive metallic stent
with 0.48 mCi of Ho-166 (No.1 of the group C) and
with 0.52 mCi of Ho-166 (No.2 of the group C) 14




z2act

Ho-166 2 W88 A7t B34 AE2dE : B9
AP a7

B4 Azt 43 g Qo Art BFY FE2HEE 99 ol &H
I AE AsYYolY T4 =TS (overgrowth) I Al #xio H#& A
E71F T9 @47 Aok mEA & A7 EFLE Ho-166 ©] &R A7}t
B FEENEE AV A xol QA st WALMe o ZAWsE 2
1z

Az L WY 2HELE Ho-166 & polyurethane(57l; 50p) 3 4o} =9 X
A7 BFA FE2WE(18mm W7, 40mm Zo)) Ho) HfBAA A2
t FE2HE HALAZES 4.0-7.8mCi (A ), 1.0-1.8mCi (B ), 0.5-0.7mCi
(CD)e=E Z4zt g2 st AT 129tE, BTE 50, C 2 50halel A9
AgAze 47t A st 2HEE o]FE WAEI] A 3y 47
2 Axdd AR dAdEHE PAM ZARE A Tol % 200-392Gy, B
T°] 50-90Gy, C &©°] 25-35Gy Uth HAtA FAlglo] Aoz 2 F<¢ 29
E7} Yz nAHAE AT FAFGUT. AEL 83704 12 FF A
ANA AEE &3 F 23T FJALE AP

AT AT EFA A=FdRe g € AYol AAT =AY LAY
Afrge] mE A4ZA #AH7} 3 deME 2HZF(musularis propria)e]
A A QA 7oA e AR AFd UElgen 2ddME JEFH
- A ¥-ZF( periesophageal soft tissue)7k4 2l A F-3+& Bk 2 218F
A= ETan AxHe AFL 3 odE FF HA FU}. BTAME A
Z(glandular atrophy) ¥} Hu3s}5<9 AFs7F #FHJoH nH{HIFE FAL
olAth C T 3deME 2AETH Wiyt Holx gken 24 E 3
g3 A A AYstFe 45H AAE 2o

AE : o]49 ZAHAE Ho-166 2 v EHE A7t BFAY FEH2HES A X
A HoE S Qo] vlmy HAstAl AMgE & Jdon FYAAF nE



ZHE B4 A= B =Ly A2 MH Aesger ¥ F 0 &
A7t 71 E e

A He @ AES AT AHE



Ho-166 2 Y EH A7} WG AEAHE : HAAfo A9
| A¥3H 47

< AX o FF FusF>

AA st sk <fetst
4 A &8

L A&

Axe U EEA gL g0z A o 50%E oA F
AA7L Bobsdtd BEH &, WA 2L FUYGEAE, 2WE FA&
59 343 g7} durdog AlgHD Uk Muller 5, 1990; Watkinson
5, 1996).

Axq @21 90%olA Fd3TRE T2 dEH LAH e AT I
HAs FAN F £39& 1Y o FIFA E3H FAHA AEE 60-
80%°N A A3ZFE A A7IAR 2.6 F 71T EFHE J1dE F Y2
- AR B Foll oF 25%lA WA A8 o AxPIFoz A
o] ¥V 4 Atk Ogilvie 5, 1982; Caspers 5, 1988). ] 2jo] o] A (Nd-
YAG Laser)& ©] &% XA8WHE 7130 iz, /MFAHE ALHo2 {4
7] HslX e wEHA Aled Agsol dtn, F4Y AL Bue BF
o] A} (Schaer %, 1992).

AEgeos A HA=HIA PP FE2HE FAed F&, P
A7, EgAY REB F9 O 143 A9 ¥mA Fe& oWE
(morbidity)¥ Al E(mortality)S 7FA & Ale2 Algo] Uddtn FZ4FHQ
adE JIdEg F dvde HA 2 Aol F/tHI ATH(Song
=,1994; Watkinson &, 1996; Saxon -, 1997).
olglg & ek m{F9 WU WAL X E(Intraluminal brachytherapy) &
F423d Az &3AHA RoZE LA AT 3] F-ZAL AR

B ¥ booster 24 HESE Z7) =g 2a3Y A2 L AP

AgAM e 8ol 7 EWANA B3 UTH( Brian T, 1989; Ranjan
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5, 1998).

Ad A Mg e T FHA B3Y 2 ARE i 3 5
A TGl AX EZLFY PAAE T ZAIY AP FSFS AL A
71 Agyelth B 2 A A A5 P FHLAE F2 AL
3t=d oA AFREI de FHYAEE 11131, Re-186, P32 50 Qo).
H2 1 YAy HePME BEEE Ho-1660] Hg 2 HEY9 g
AFE-EH I S THLee 5,1997; o1& B 5, 1998). Brown o< 3¢ AlXEA
Ho-166 ©] DNA EA& W3t FY9 AVE #FAAZIZL F8 0.7mm 7}
A GHE FJAIE BFIUTUT st dtk(Brown F, 1991).

Ho-166 2 94%9] MelX(HZ 061 Mev, W 1.766MeV(48%),
1.855MeV(51%)) 6% ZFU}A(0.081MeV(6.24%), 1.379MeV(0.93%)S W&
34, Y-90(F & 0.93MeV, Hdl 2 mV)oll 458 U3 52 YA E XY,
Aol & ol &5l AvpgtdelE g4 UE F JoemE Ao FHE
4 AHMumper F, 1991). 3 ¥H7] 71 26.8 AlZto 2 vlwA F3 wielAd
o] JFEZol7t H7 22mm A F9 BARAOFE B ZAL € A
A7 e JEE FY & AT Mumper T, 1991).

2322 WAL FHY4A Ho-166 5 TEAIZ A7 AFHAPEE A%
A3zl A HAENE o e AdEdE FAHo=E HEAH & F AU
3 BN EERE B2 AE VL AF 2 A"HE HX A &
A F F9 U T4 FEA (overgrowth)S X FA|A 2"HIES 37
q NS AT & & AR Jidd

el B A3 EHE AN AR Ho-166 & S EAI A7t B3
HA2AYHEE Qs AT WHalE BEL HLLY §F BE F
Az oo WA WEg BEFoZA HHZ NSRFE AAHsA A
Hgo] JM5Ade] g 712F 252 FuA .

—



IL As 2 9y

ZHEY FHE WA FHEAE 44 9B 95t AAA) &
F& 2E M F(meshwork) FEIZ2 3tQo™ ASE Nitinol & ©) 83 =7t
BEE AL =S AFsag.
2HE A7l BFE FFH0] 18mm, do)7} 4m 22 YEJo 7 A Zs}
i:FdI o] 2%l Ho-165 # polyurethane & 4 ¢ sope] FA2 u}
2 F AZAAA ARSRATHIE D). 2 F JEY AUEE Y124
FAAE SAA Ho-165 8 WA T994<Q Ho-166 22 WIAZ T}
o]ZAl AZE 2HEE 7]E) AZE 14F Teflon sheath o) X3t gh},

U

N

19 1. Self-expandable metallic stent covered with Ho-166 ( 18mm in diameter,
40mm in length)

AIFEL AF 15kg WY FAL &5 7 Qo] AT miHE
ketamine HCl 15mg 2 Z/FALS o2, 7| =4 F ¥ halothane &2 A Aln}
HE Y vHH ¥ A ARE AAY F T AERE 2N E 7
A& B3 2WES B2 E Teflon sheath & 2 X 2 YT Pusher tube & A8
EE Yo} 2HET} FERA #AA sHt HF AdEE A% 9



oA BFAIE g0l F & AESA AxHe AR
Ho-166 9 WH17](26.8 A17hE 12 o Holx= 2 FAT Ao
2 ohd FE3) dAbde dig AxxFe WslE E 5 9l
BZteo] AHEE Axo HRHoT APt PHE A3
oo 1AL A'A barb & FASAY AAF o2 HAxHEAS
= I
Ne 332 UFor 47 2P ES 983 Ho-166 o Y& 24 3%
th A (=152 2HEd 953 Ho-166 2] WA o] 4.0-7.8mci 7} E A
3t DEFHFEEF)NA B E HEE Yoy BTn=53 CT
n=5)& Z+7} 1.0-1.8mCi 2 0.5-0.7mCi 7} HA st A LFHRZLEF)N 49
A=Has #EaAn.
FAHE FFMFELS A Tl 9 200-392Gy, B T°] 50-90 Gy, C ol 25-35
Gy 9ot BAM F4M39 Al4FE Monte-Carlo EGS4 simulation & o] 83141
o &, 2% 29 Zo] do] 20 mm, diameter I8 mm ¢} AHEE Al439L
@ Ho-166 ©] HT3] 4= ¥AileS FEdctn 7HYsH 2dE Zo]
7F4em@ ALE 1 mCiF &S5l GyE AXNE £ Udth(ad 2994 83 #
A, 2HER 2 mCi Y 2HEE AL31E EAAA 2F 100Gy o A8A
ZFo] "t

2HEE HxHo] IRZANY F 2Yo] Ad thg AL FAg] AHE
o] o]FHFE THIIL(TH3) T £WEV HFojy thE FH HE o
58 AT AFddAA AAAZH

A T 159819 JHeliA 12 wielst WA Ade] % WEE BHed FEE
ez AAHE 65 oS AEIGT Uuix 3vlEle AAEE, 9
FHAZ ToE FE3 BENA XAV Ao AN A F
2E HAEFEL 8- 12F7F AYAAAN AHEE AAAUD A =FURE
FHAoZ A3t FAAERANA HE F FHLR A5y TE2LA &
Aol G F {FUF LA L FEEH HPoZ ¥AEG b Hematoxylin-
Eosin €4 ¥ dvu|3 3 ZALE AASH

£ AAA e A& AT FEAALGTE FEn dulAF FHAA A
= AZzAAAY HY, AHAZAZAY §F, A%Y 757 EFE9
5 2 HY T gEI

2
=2
s2=
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Radial Scource 118 mm dia.20 mm height
A No. of cylinder : 20
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1% 2. Schema of Monte-Carlo EGS simulation for dosimetry.

1% 3. Fluoroscopy demonstrates radioactive metallic stent in mid-esophagus of a

dog
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AT s A8 FA ZF 20-30%9 AFHALAE HYL ARNEE &
F w3 FHaon 2HEE Yd =T R o] AR AR+
BEo] AU A EHo FFoly JEAX Y FFPAHL gRen FF

TES gAY vt FFFAH oY AEdE HolX &y
gl AA 2FoA ®Ed @7 Aol FEFHJATHIE 4-1). @0 F
A A2AA veEld H3lz2E A% 2 I/TF oY xdE HF3 A
oA FaAHAUT Az #He HAF Zole  3ddA I-fFZ(musularis
propria)3-9] AWE-71A] Af8 GFNE T2 BHAIL(TY 4-2), 7404 =
A% AF9 AR3E Bon(aYs) 249 AEAF L AEFHE
A Bz 2 (periesophageal soft tissue)7FX| A-F-3, AFHs 59 ZH5H W3l
£ B3 dfs € E59S 7Y =4gd HEs 2 £ ™I
A5 A E2] ) Y(regeneration)> 9 dlojA FEHATHIY 4-3). AE=FEYR
ARZA7R AF37 AYPHAE 29 FGZEFHg A HYGol &
NEAT 2o BF A E] AP0l JeRA] FUTHE 1,2).

2 9ol = 32 4 3khyalinization), ¥ 50| & -FAIE-E (atypical mitosis), -
Z(lamina propria)o]l B&F4] A UM E(giant cell) A To| 7zt g oA
A
BT#H CTAME HA 9A A2dEE A28y wa oy AF:d
A Ren Az oy AFU|EAY FIFFPAY TS #EHA
o %ot
AEFYRE oz A/ F &Aooz FEAF A7 2dEV 9 7}
ARY 299 Aol o FANA AR R AL YN
B (=542 dAu|AA W3lgs RE doji HuFe W3l glo] A
&} (submucosal gland)2] 9] Z(atrophy) ¥ A&tFel F¥¢dE AR JE
won IFIF otz WM AR 6). 7IEHe] AvEH ¥z
= BT 2994 AH{EA E(fibroblast)e] F2 0], 1 doA FustFol {al
A3 2 FHAAXY Fgo] AU
CZm=5) % 3doAe dAnALA 4 A HgE BolA K4ged
(@ 7-1),2 AN E FdaFel Fed 5N g4 A9 27 Yy



gout FuEe olio] fATHIH 7-2)(E 2).
g2 dAAZe] F7hgel wet AxHe IF Aoyt AoAE A=
HATHE 1.



N

¥ 1.Ho-166 & WAls & 2 FFAAF g A5y AFHIY

No. Ho-166 FTA% Axy JEHY
FAbs % (mCi) (Gy)
C-1 0.48 24 no change
C-2 0.52 26 submucosal layer
C-3 0.60 30 no change
C-4 0.64 32 no change
C-5 0.66 33 submucosal layer
B-1 0.99 50 submucosal layer
B-2 1.27 64 submucosal layer
B-3 1.29 65 submucosal layer
B-4 1.42 71 submucosal layer
B-5 1.84 92 submucosal layer
A-1 3.97 199 muscle layer, outer 1/2
A-2 4.08 204 muscle layer, outer 1/2
A3 4.14 207 whole layer
A-4 4.63 232 whole layer
A-5 4.86 243 whole layer
A-6 5.62 281 whole layer
A-7 5.80 290 muscle layer, outer 1/2
A-8 5.95 298 whole layer
A-9 6.24 312 whole layer
A-10 6.43 322 whole layer
A-11 7.24 362 periesophageal soft tissue
A-12 7.84 392 periesophageal soft tissue

10



¥ 2.Ho-166 WAl & 2 F5A3 g 27

JS(J
Y
(B
o

No Ho-166 Feag Zz2%3 ¥
AV FHmCi)  (Gy)
C-1 0.48 24 no change
C-2 0.52 26 glandular atrophy, submucosal inflammation
C-3 0.60 30 no change
4 0.64 32 no change
C-5 0.66 33 glandular atrophy, submucosal inflammation
B-1 0.99 50 glandular atrophy, hyalinization and fibrosis submucosal layer
plasma cell infiltration
B-2 127 64 glandular atrophy, fibrosis on submucosal layer
B-3 1.29 65 glandular atrophy, fibrosis on submucosal layer

increased fibroblast in submucosal layer
B-4 1.42 71 glandular atrophy, submucosal thickening and fibrosis
B-5 1.84 92 glandular atrophy, fibrosis on submucosal layer
increased fibroblast in submucosal layer
A-1 397 199 submucosal and muscular fibosis, increased vascularity
on lamina propria, epithelial regeneration
A-2 4.08 204 submucosal and muscular fibosis,
submucosal inflammmation, epithelial regeneration
A-3 4.14 207 fibrosis with some inflammation on whole layer

atypical mitosis, epithelial regeneration

A4 4.63 232 fibrosis on whole layer, epithelial regeneration

A-5 4,86 243 fibrosis on whole layer, epithelial regeneration
acute inflammation: on submucosal layer

A-6 5.62 281 fibrosis on whole layer, epithelial regeneration

A7 5.80 290 submucosal and muscular fibosis, giant cell

submucosal inflammmation, epithelial regeneration

A-8 5.95 298 fibrosis on whole layer, epithelial regeneration

A-9 6.24 312 fibrosis on whole layer, hyalinization

A-10  6.43 322 fibrosis on whole layer, epithelial regeneration

A-11 724 362 fibrosis on whole layer and periesophageal soft tissue,

severe ulcer, submucosal inflammation
A-12 784 392 fibrosis on whole layer and periesophageal soft tissue,

severe ulcer, submucosal inflammation

11



1% 4 No. 2 of the Group A , 12 weeks after radiocactive metallic stent with 4.08 mCi

of Ho-166
4-1. Grossly, stricture and ulceration are seen in mid-esophagus.

4-2. Microscopic findings demonstrates that fibrosis inflitrates muscle layer,

outer one half (H & E, x20).
. 4-3. Epithelial regeneration and extensive fibrosis in submucosal and muscular

layer can be seen (H & E, x100).

12



1% 5. Microscopic findings of 12 weeks after radioactive metallic stent with
5.95 mCi of Ho-166 (No.8 ot the group A). Complete fibrosis is seen in

entire esophageal wall with mucosal ulceration (H & E, x20).

% 6. Microscopic findings of 8 weeks after radioactive metallic stent with 1.29 mCi
of Ho-166 (No.3 of the group B). Submucosal fibrosis and destruction of
submucosal gland are demonstrated (H & E, x100).



219 7-1. Microscopic findings of 8 weeks after radioactive metallic stent with 0.48
mCi of Ho-166 (No.1 of the groupC). There is abundant gland without histologic

change in submucosal layer
1% 7-2. Microscopic findings of 8 weeks after radioactive metallic stent with 0.52

mCi of Ho-166 (No.2 of the groupC). Gladular atrophy and aggregation of

inflammatory cells are seen in submucosal layer (H & E, x100).

14



v, &

AEQre #Fx iR o] I FAol Fgd W E Holn &3 X8
E Edol wel Aolrt AT 5 AEEC] s%HT B3y dE
g9 BEEE M5 $2 olHE(morbidity)2 7HAE TAF X&) Ut}
o & 4 2™HHancock 5, 1984).

e AA7 Erbsd =g A5 sy 354 A7 B34
2HEE d3Y 43 2 HHoez g PolsdgX1n tKSong
%, 1994; Watkinson 3, 1996) .

LY APEV HAR F£50] HA Fol YHo| & Wid F&HA A
7t BZAE 2HdEE FH FHE Yol stedtd tAdstn o & WA Y
2HE AlQle] gold 8 vk oflg T4 ARG AA 2HEE AAFXR
Y1 e 2HES FAAHA FAE 5 UKSong F, 1994; Saxon %, 1997).
B AE2HEL Aa AFELS 96-100%0 Eatx B2 °F 90-100%
oA AsZFe FAdo] TAHAHE AL 2 BAHT At Watkinson F, 1996).
FEA AV AFAY AHEE HEE A9 9EEHA e A2 UHe
g J5d B34 2dEE d5E Az |FA T3] FAH Ae B3
of A oE A4 F UL ¥ old FYo] 2HE e g A} o
L. ingrowth & Z& F e FHo] doy o] BEFda AHE of
ol HEIA ¥ 2WE vFH Foe ol dFoE AHHI U
(Schaer %, 1992; Han 5, 1996: Song 5,1997). H&3}A] &L AHEE %
1A FFY A5 ALY 7 A& ¥ ol FL ingrowth 2 U3
2dE7ZL H3 @ & dvs Dl oy AfEP A-HE ul3 o]Fo
HojA ®HwWo] BEF¥(cardia) FHY AFolE HESHA ¥ 2WEE A
33871 = FcKKnyrim 5, 1993; Watkinson 3, 1996). £%o] A EQ 9 o}
Pz A JrhdS(overgrowth) 22 Q3 AHES] HAgE F F/HY 2
HE 25X & 4 U3 27} PG FE2WEA 21 HEE 5-10%
2 4alA ok Watkinson 5, 1996). 2HES AHE HA APLTEL 0-6%E

2 F#A(delayed) FFHZHF FHolv FUAY #@F #Hol e A
o2 HIuEI:

£JES 82 silicone , polyethylene, polyurethane 59 B3E AME3HA

).

15



H =4 silicone YE2HE= silicone ©He] a7} ZAEo] Fgo Qto g =}
T 2A-EY A & FEL 343 FA7F AdtHBinmoeller 5, 1992;
Song 5, 1994). ©]ol ¥}3j] polyethylene & & 3&}7)7F Q1 QA st obA 2
TR JBHETE BAIY ARl ZEHAHQ] AT A Yo
(Saxon &, 1997). Miyayami 5 17 B9 ot A =@ 2g}o)| A polyurethane
o2 JEYH FHE2HEE AFEEA Y. polyurethane B2 0.035mm FHE
2HE g R HESUL FH7F T ‘—H/‘Vg” o] o= A
g3 2138ta dtHMiyayami 5, 1995). Song 5 polyurethane & B34 &
E2HE Qb3 vpg B BB A A5 Sretrivable) HEANEE G4
2 A A=At ALGEIGoH BE @AM F4e AL B
ot B st dtkSong F, 1997).
#H, F49 FHWZE  (luminal aspect) 22 TEFO ITHYAIMIE
(brachytherapy)E F48d 22U F& 34d X822 Riudyn Yo
(Yoshiho 5,1987;Brewster &, 1995). Yoshio &< 50-60Gy & 9| EHALAX 5
(external irradiation) Fol Co-60 & ©]83}c] Al 6-12Gy o B ZFHLA
AAg7E 271 =g A5 aFfFoJvrn Busty o ofof w
ﬂ":ﬂzoib AZ gl A=Y A AE5HAGL Budtn 3o
AA8Y &% 20 Gy’ H& A 739 FAY L A4S g¥F
] 2% 2 ¥ A& A2 dF5 3 th(Yoshiho emd, 1985). Sur T 3§
H A=Y @A BUlSe T4 AFTAHLE 1192 & o8 BUE
B8 X AK(fractionated irradiation)§ A3 HFAYE7I0] 62 /¥ = $3= &
’J & (bypass surgery), &8 ¥, A FE(intubation), YHEHFAIARANE F TE
A5G S W M FL AAE tAged ¥F A5 Lo
ZE 16Gy2 3 2T 138Gy} &) Alolgtm Rastm UckSur F,
1998). WAL 5O 23] FYo BUHS FHLE AdE™ol H
HE HEE Holu §¥Foz oF 19%0lA ZB/AEF3 ¥ A (Hishikawa
5, 1986), 30%N A= ®AL \_}—*Pﬂ e Axgzo] HAstH E3| §Fo
¥EFS 1 NEE TUI8HE A2 @A TH(Ranjan 5,1998). dWrHo=
Q- HALA X 5] &0l 50-80Gy HHol ZHAELFHFo] 20Gy °l&tol=
2 B d7olA A T(200-392Gy)e 143, B(50-90Gy)E C ¥(25-35Gy)<
A58Fo2 B F oy AR 2ol TE FHYAGE 2
Ho-166 & AT o7l Zo} FFAFVoZE AHT vlwrt o & A=

-

I

-

.E,rlm

16



AZrg o,
FAP Aol @ 2AHHQ WHEE 6T AEHFAN FA},
F9 Ate 94, FFAZR) ARAE Bgo] Yol Aoz aiA
STH Sur 5, 1996). & ATANAE FAHENA ] e Mo} HALA
of g ZAMI Yojut FEG AROTA o) A7} Yol 6F2
dRsgon F2 g 2A%54 A5E Aase J3us, A9,
A% Folgirh

g dTIAE BN AAHCE NEQS WEA Y] BB F
FA SN WHHe ngemz A4 AEPlN) A WHE
A% 9= SAH) A

I8 Ho-166 € HEAIZ] ATNN ZHEEFY 99 2 /%
o] A EZFo) HFIE BHALdE ArHdo] Holx go}l 7|&2 ZAHX
SERT A AR dEVF AHES FAHGEE vjaE gAY

o2 Alg¥EH. I olff£ Hol66°] HWEMIE WaEstn F34Ho] 2mm
Axol7] wiFolth. Y Ho-166 °] HF Hol7b Fol AA ¢ A&
2 FAHA AxgolYd FAE P/T A9 XY N5 EFEY A
S E AAHY olue AF ol & UE FAYLLY o8&k mo &
Ao 2 AlsEn

AFAEL 2HEE A xo) A= e oA A9FoE A=y
& FLEAY barb & FFEA] ¥ Az AUEE FYAE A=
PPod nAHANZEAY. B dApelxs 2HEV 4 297X AHE AH
2 Aoy IdFUAA 3FAtolo BF d¥T A sjdEHJT. weEry
2HEo] o3t A xwe ¥ F F(pressure effec) B LTAASI=E 73 5o =
28 Wste vuE er B

2HETZE LRFE ARYAA HEYH YA XHW A9 #AHLZE
polyurethane ¥ Ho-166 & 410} HEAIZ] 2HES] o] iy YFAHE ¢
T A t= Aolth. Polyurethane S 2 & A|7] AE AWHEA e Yt
38 Song 5 Miyayami 5o 93] AFE vl A2Y Polyurethane 3 Ho-
166 & &7 59 AZRsUE WY W7ol AFHA ¥y Wil ‘:}c
Uy e BE Az nA Fri FHE Fo Ho TS e d
77 ¢ 9839 A HMiyayami 5, 1995; Song 5, 1997).

AL ZATo] ok AEPAo] AT EFoA FEIFHAJLY HAZ A4

17



oA ALEHAUE Aole Axo nAdE e Ul FAZAT Y2
08 AYWEQ] o]FL Yol WAMMRA] mWE AxEAE oudd £ e
gat Yzt

A TN FFAFEo] 312Gy AW 1419} 360Gy 7 EE 2 dolM= A
AGH Az APgol YA FATHE2). °]& € W Ho-166 &
AHERE o 300Gy 7t EoW AYol] WE FHFol A o& dAXAE
ool & Aoz HQL
A7 gFo 2 AZEHE B T(50-90Gy) e #AFolu =g 3to] Qlo] H
gElF 4R 2283 #EE BAon C F(25-35Gy)dAe 2 W3y} ek
Foroz AA Axgore As88FL A F(200-392Gy) I B T(50-90Gy)
Atol7t A3 Aoz Azsn Az IAFFE F HAFE FA wet
gaixgetn £}

18



V. 48

N E4B T)NA Ho-166 22 HES WAL FEHEHEES F28 glol
Ao WAl 93k 2 ¥|EE BYon JHAFTAT) dME
Aevda Ze 44 dHEFL AN

melA HAlY S E FE& AHEE @At AR TS SZAF R HEdd
Mz AR EE B3 8A9 AE7TY dFE 71 & & Jdoer 2d
Eo] WEH Ho-166 o] 93 SHAE Fol & F Ut olAHYA =4
T duts] E ¢ o] AEGY 1A A8 &3 WP AAdH.

19



FnEQ
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Abstract

Self-Expandable Esophageal Stent Covered with Ho-166 :
An Experimental Study in Canine Model

Je Hwan Won

Department of Medicine
The Graduate School, Yonsei University
( Directed by Associate Professor Jong Doo Lee)

PURPOSE:

Self-expandable metallic stents are widely used for palliative treatment of esophageal
cancer, however, tumor overgrowth and short survival limit its long-term effect. The
purpose of this study is to evaluate tissue response of self-expandable metallic stent
covered H0-166 in normal canine esophagus
MATERIALS/ METHOD:

Ho-166 was incorporated within polyurethan ( 50p thickeness) and covered over the
outer surface of self-expandable metallic stents(diameter; 18mm, length;40mm).
Metallic stents with radioactivity of 4.0-7.8mCi (Group A), 1.0-1.8mCi (Group B) and
0.5-0.7mCi (Group C) were placed in normal mid-esophagus in twelve dogs (Group A),
five ( Group B) and another five dogs(Group C) respectively, and the stents were
tightly anchored by surgery to prevent migration.Estimated radiation dose was 200-
392Gy in Group A, 50-90Gy in Group B, and 25-35 Gy in Group C. Fluoroscopy
confirmed stents in esophagus without migration for at least two days. The dogs were
sacrified at two or three months later and histopathologic examinations were performed.
RESULTS:

In group A, mid-esophagus stricture, mucosal ulceration were found in all specimens.
Severe fibrosis and degeneration of muscular propria ,outer one half were found in
three and complete fibrosis of esophageal wall in seven and fibrosis of esophageal wall
and periesophageal soft tissue in two. However, esophageal perforation was not found

despite extremely high radiation dose. In group B, glandular atrophy and submucosal
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fibrosis were found but muscular layer was intact. In group C, no histological change
was demonstrated in three but submucosal inflammation and glandular atrophy with
intact mucosa in two.
CONCLUSIONS:

Self-expandable metallic stent covered with Ho-166 may be used safely in
esophagus without complication. It is expected to prevent the stent from being
obstructed by the tumor overgrowth and may be a new brachytherapy method in the

future.

Key Words: esophageal cancer, esophageal stent
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