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70 256 0.1881x10 " 8.2
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3. "Ho-chitosan 24 73w
7b. 223y A asFddAaz 1 e AF dFe arE
A9, Als A T2 FFo By AN S o] g’

volume = (1l xwxd)/6

[1: length, w: width, d: depth of the cystl]
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Y. Al&s A 50mge] meperidine hydrochlorideE % @ FA}slo] $ka}
A A (sedation) A7) T Ay H=A37] 9 Fuz AAEge HR=
betadine &0 2 A %533 2 % lidocainel. & =4 vlHE Al 35HY

9. 2539 fFEstdd 2lgauge 15cm  Aole] HAF oz HAFEHY

B YFAS @ HFe dFo] ADHE AL WARL FFYS
DA AA GEY AWAIEN FAAFAALN nEA P 5

F397F 100mld A% 89mCi, 200ml¥ 7% 17.7mCi, 300ml¥d 74
263mCi 93 A%e AAE Aol PEF¥I  100mlF  10mCiel
WAE S /b2l Ho-chitosan %@ A §4& AAHE Fakol FE ol

FQote] Ane FRedl
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v, Al F olElo} B2 TTSARE ol gt AU EAacE Y
BALEE 7155 ATHE D).
5 FTIAR
MODERATE
‘This pain assessment tool is intended to help patient care providers assess pain according to individual patient needs.
Explain and use 0-10 Scale for patient self-assessment. Use the faces or behavioral observations to interpret
expressed pain when patient cannot communicate his/her pain intensity.
0 1 2 3 4 5 6 7 ,.,,8( 9 10
1T 1T 1 I
Verbal MILD MODERATE MODERATE SEVERE WORST
gl PAIN POSSIBLE
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Mo e 1
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JAPANESE WBHE PLAN W< SHmL DRYUKN DESHL HOT <M
2 = . o] o [e] = =
AL ARAF PuAueE ol gstel AN FUALIAE BYHo
= 0] = 166 = A =] 1 = O = =]
FUTT THoo WFUH WASHA ofF B GF ugore] fF& o
st o
= I~ =z o) = -
o). BE A% @ PA FR ¥ BAE dwgan Ao



oh o %

=
=

W 15EThT A A

stol

_(')4

= O
;Sl'il_'é‘

aE

FE o

29}

G
oF
Ho

Y
BR

o

e
"

_ZT

AR F

Al

S F A AAA-370E) ek Z7F 4 1 AH6-30714) =

I
~
)

fop-
]

—_—

X

bt om)

}\] t‘igfs

W 5ol upef

63}

5T
3t

eI EE

79

ge FAAA A,

X

)

o}
=
;OL
iz

B

—_
o

i
H

NIl

nF
i

o}

fvsel

e

=
.gon_
A
S

o)

| X | %o
TR
ﬂﬂNEO_ o
aTiWromV
_._.__Hﬂﬁll_b
* | S| | o | o
CHECEECY
MMZMMHTHTBT
,urouroﬂ‘_ﬂLﬂﬁ
| A | A
KR |
3
Bl=| | =
.MO‘:_,_AIL;OO
|| |
EM#%M.
— oY | XN |1
il

2 3

ITI.

T 120.5+42.1ml) S T},

3

Ry

16-267ml(

v

%)

o

BR

o
4
;O._
oy
Njo

!

7).

27|

B

—_
o

X
;O.ﬁ
el
Njo
1o
o)
M
Plo
Nfo

)
—_

B

o
Fo

- 22 -



k
J
>
(e
ol
)
ox
=
offt
ol\
1o
=
i
M
r 0
_>‘:L
¥

16
14
12
10
8 CE P
&
a
2‘
O.
o 1 2 3 4 5 68 ¥ 8 9 10
Pain score
Ale A% Ajdgst dalgtd g BAs 2 GEde HAE AdS B
o YFEYFE FEHE TAE AT AlE 19 F 1HAdA vES
FHkgk WY G4 F=UhvE oy 5EE A 5gle] thed &AM E AT
AEFE Ales T g7l A ALY BUN, creatinined] 71 2742 §llomy
9E AE F sGOT, sGPT, Bilirubin 59 77152 el = +£3x9
Hele AT FAHAZIZE F Alsd #-dsto] A o= gl
SG71 F A G Ao A (1-3719) &7t 74(175%), F+4 &) 7t

156 (37.5%), F-=4 &3 13¢1(32.5%), FH¥H-8 5ol (12.
AArbell A =(12-30719) - #s 7k 2090(50.0%), F&4 @ 7F 15¢]
(37.5%), F24 &l 4901(10.0%), FREE 1a1(25%)AHGEE 8)(Ld 11, 1
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Response R A7) &3
(1-3 7€) (12-30 71 4)
A 3 3 7 (17.5%) 20 (50.0%)
5t A 7 3 15 (37.5%) 15 (37.5%)
HE 735 13 (32.5%) 4 (10.0%)
Tk 5 (12.5%) 1 (2.5%)
Total 40 (100%) 40 (100%)

g 11 424 oA dxE Astedy 55 55 2 dwngow st
9tk CT Aol A 7be] o] 10x10x10cm 7] (167cc)®] o] 2t
(A). FFS AAste] WEES AT F 20mCi “Ho-chitosan &
FYdetAar Adutrivet GFelA Gl FALALY JHes 9T
T ATB). 22708 FAHGANA EFe A7]= 25x2x2.3cm(11.5cc) &
Haske] 6.9%9 Hu7F Folglo] FA dda] ¥ ATHC).

i
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lgauge A AHS ol &3l HA F

10mCi "Ho-chitosan =345 dF el Fdat ok 349 4 23
AN (B) FI & 27ccE A9 3(32.4%) 3072 F4 &30 A (C)
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Abstract

Sclerotherapy with Holmium-166 nitrate pentahydrate-Chitosan
Complex in Experimental Cyst Model of Rabbit Bladder and

Human Simple Cyst

Jong Yun Won

Department of Medicine
The Graduate School, Yonsei University

(Directed by Professor Do Yun Lee)

Simple cyst is very common benign disease, particularly in kidney
and liver of aging adult population. The etiology of simple cyst is not
well documented. With increasing the size, some cysts may cause pain,
infection, hemorrhage and some compression symptoms. Surgical
resection or simple drainage have been attempted to treat those
symptoms. Because of the surgery related morbidity and mortality and
frequent recurrence after simple drainage, sclerotherapy has been tried
to substitute conventional treatment. Various sclerosing agents have
been used for the ablation of simple cyst. However, high recurrence
rate and adverse effects such as pain and adjacent organ injury are
still vexing problem and development of new safe and effective
sclerosing agent is mandatory.

"%Ho-chitosan complex has a short half-life of 26.83 hours, shallow

soft tissue penetration depth(mean 1.23mm) and 95% of high
beta—-energy(1.85 MeV). It is gelatinized in the environment of high pH
more than 4.0 and can confine radioactive isotope in the cyst. We
performed experimental and clinical study using "%Ho-chitosan complex
to determine the safety and effectiveness of this agent for the

sclerotherapy of simple cysts.
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The urinary bladders of a 20 male rabbits were used as the animal
model of simple cyst. After laparotomy, ureter and urethra of each
rabbit were ligated. We punctured bladder with 21 G needle and

"%Ho-chitosan complex with different radioactivity. After

injected
finishing the irradiation of bladder, we untied the ligation and closed
the laparotomy wound. Experimental animals were grouped into normal
control group(n=2), 10Gy(n=6), 20Gy(n=6) and &80Gy(n=6) radiation
group. Two rabbits from each radiation group were sacrificed 1,4,8
weeks after the radiation respectively. The pathologic specimens of
urinary bladders were obtained. The change of adjacent organ and the
degree of necrosis of bladder lining epithelium and other layers were
evaluated.

All animals showed normal activity and no mortality during the
experimental period. On gross specimen of urinary bladder, there was
no perforation or gross injury of adjacent organ. 10Gy radiation group
showed partial necrosis of epithelial cell. 20Gy group showed complete
necrosis of epithelial cell and less than 50 % of muscular layer. 80Gy
group showed complete necrosis of entire layer of bladder. Those
findings demonstrated 20Gy was adequate radiation dose for the
eradication of epithelial lining and sclerotherapy using "%Ho-chitosan
complex could be a safe and effective for the clinical trial of human
simple cyst.

On the base of the results of the animal experiment, clinical study
was performed. Forty cysts in 35 patients were treated by
sclerotherapy using "Ho-chitosan complex. The location of cysts are
kidney(n=35) and liver(n=5). The indications for treatment were:
pain(n=21), increasing size during follow—-up(n=11), failure of previous
ethanol sclerotherapy(n=4), hematuria(n=3), impending rupture(n=1).
Under ultrasound guidance, 21G puncture needle was inserted in the
cyst and whole cystic fluid was gently aspirated. Depending on the
volume of the cyst, 10-30 mCi of "%Ho-chitosan complex was

administrated through the puncture needle. After the procedure, gamma
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camera 1maging was performed. Serial follow—-up was performed with
CT or ultranound. The volume changes of the cysts before and after
the sclerotherapy were evaluated. According to the residual volume,
the treatment effects were classified as complete regression (invisible),
nearly complete regression (<15 volume% of initial volume), partial
regression (15-50 volume%), and no response (>50 volume%).

The calculated volume of the cysts before sclerotherapy ranged from
16-257 ml. On gamma camera examinations, radioactivity was confined
in the cyst without evidence of leakage. On the follow up images of
12-30months, 20 cysts(50%) showed complete regression, 15
cysts(37.5%) near complete regression, 4 cysts(10%) partial regression
and 1 cyst (25%) showed no response. There was no procedure
related mortality. No patients complained of significant pain during the
procedure and no major or minor complications were encountered,
except mild fever in one patient.

In conclusion, animal experiments proved sclerotherapy using
"%Ho-chitosan complex could induce complete necrosis of epithelial
layer of animal cyst model without any local or systemic complication.
Clinical trial resulted in 50 % of complete and 375 9% of near
complete regression of renal and hepatic cyst without any significant

1

complication. We concluded %Ho-chitosan complex could be a new

safe and effective sclerosing agent for the treatment of simple cyst.

Key Words : simple cyst, sclerotherapy, Holmium-166 chitosan

complex, internal radiation therapy
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