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Abstract

General treatment for cholangiocarcinoma is complete surgical resection. However recurrence is common in
those patients. In most of cases the purpose of the treatment for patients with recurrent is palliative.
Therefore we adopt intraluminal catheter to treat a recurrent patient with high—dose—rate intraluminal
brachytherapy. This study aims to evaluate the treatment procedure and set—up reproducibility of intraluminal
brachytherapy in the recurrent patient. Study patient was diagnosed at rcTINOMO and undergone intraluminal
brachytherapy after Arrow Sheath insertion. 3 Gy was delivered in every fraction with a total dose of 30 Gy.
We planned dose normalization at distal, proximal and central axis point of narrowed bile duct far from 1 cm.
To evaluate set—up reproducibility, we measured distance between distal, proximal treatment target volume
point and anterior surface of the thoracic vertebral body respectively for five times before every treatment
with dummy seed insertion. Mean distance between distal, proximal treatment target volume point and anterior
surface of 10th and 11th thoracic vertebral bodies is 0.5 cm, 6.1 cm and standard deviation is 0.06, 0.08
respectively. In addition, set—up reproducibility was maintained significantly. The patient has been alive with
no evidence of disease recurrence for more than a year and has not yet reported severe complications. In
conclusion, high—dose—rate intraluminal brachytherapy for unresectable recurrence of cholangiocarcinoma
maintains high set—up reproducibility without severe side effects.

Key Word: cholangiocarcinoma, high-dose-rate intralunimal brachytherapy, arrow sheath, set-up reproducibility

Q09f
DHEde] x4 A5 58 AAY, 7] WIE & stolx Ado] &by, A Foll& A4 54
o] old F= FAF g3} B X85 st Qt) o]o] & AFA = AES Al AA] =S S B o] &3t
<24 &4 9] high—dose—rate intraluminal brachytherapy ] X&H 3} X & set—up AAA Ao thdte] nz3ta

This paper was supported by Fund of Reserch Institute of Clinical Medicine, Chonbuk National University Hospital.
Corresponding Author: Sunyoung Lee E-mai | :sylee78@jbnu.ac.kr, Tel: +82-(0)63-250-2183

Addr :20, Geinji-ro, Deokjin—gu, Jeonju-si, Jeollabuk-do 561-712, Republic of Korea

Received : March 12, 2012 Revised : April 13, 2012 Accepted : April 24, 2012

151



152

"Availability and Reproducibility Evaluation of High-dose-rate Intraluminal Brachytherapy for Unresectable Recurrent Cholangiocarcinoma”

AL B AtE EEdoR £& F 6719 (HFoR 5 2]
3 599 Aol geld 474 W] rcTINOMOS! $A1E diido= 9
2 A3 Arrow Sheath® A ¥ intraluminal catheterE Aste], 93] 59 3 Gy
Al3Yatach E& ® 29 distal and proximal 18] 3l central axis pointZ4%-E] 1 cm
w530 Ax A& A dummy seed 4] &, X8 FF &3 TR} Wik &
=438t set—up AFAAES AretAh viF A5 A ZFe 4R A5 5F &3 7EHAA FF Alo]e
2 53] 243 33} simulation imageoll A &3¥ Ag]ZS v = =
FEo® FAHo] w3 XzA Adgo] FA HAH & A
Zhgh a8 ok faE A eodt) wpehA, Feo 5
Alge 2HAEE 9 AR A7) Aze Fag @A glo], v

i

Mo o fo Mo S ot mo Ao
T&mlm
o

mrjo 2w
o>
ro
ilid
NS

o
o
u
o,
~
Aa,
2
_|Q

SHE SS9l o] sl 49, SIREAF AL A
1 ME 2 urfe 23 AR Ad A 34 g Sdow
. ol e AR AN G wees A=ol o83 4 3]
- ol o
M 183 3] P ESQK(intra and extra hepatic bile W WA =9 slae] WM A zAdo] o} W 4
O HlpA TIL Foro o 13 A AAlo ’
duct cancen DA S STE AN DAL o) wmas panel 2aE ma 4 gom, A8
F Agw Py e B FEA dA7E Ths e . o - = _
) A@gel Ea, oY T Aw7t Thsdte], AL ¥
AT 20~50% Ao, e Feo] /b . N _
. (1-3] o] Brbsd Skl X7 =R ow ud6
A% WA Ak 3 Y e, 448 A o e weA )
; ) 2 4 Qi AmuFe st T, 4wy
Potol el () HEE THHW G A9

=3
Efjod A, straight end Fejel I 2 X5 A8

intraluminal catheter7} *A}

ol b AA 7} o8]S9, 25~40%2] FAfo A= A

ENE s~ AER RuEE o3y Bkt

2

ﬁ‘

> il
|

2

o

2

o
i,

= _ distal end portion7kA] HH3HA AHYE7|el= FEjEt
1= = [415] = = AR 2~ B 1
el shfoleli S8, 2 e g Aol w0 T el 8 el
o 2m2m0. o 2R 5 B
B, AFes oyen oiiie] dxtelA a3 = Ake el ) 2 A4 7] eTINOMD ()
=3 e lo] = 14 % 5 ’ T =
HE wjdEolu stent MY T AA A2t AR w7 1))l SRl A A e wjelie =
SaL QlaL, ol aAAel ARRte s Y A
> ] % =2 o] ) : Arolg]= B H
27)7v0] oF 25719 ALE wuwT grfe wel A A8E i sto] wjoidte]l AW AdHE F-Eol
ukgl gl slol 31X 2Lk WAL 2| & ’ straight end FEIE 7HAWA, SAlo] |5 v 7)s
= 1ol =
AT BRAPAE B B2 B X2 5 < @ 4 & Arrow Sheath (Arrow international, U.S.A)
S Al 4= 9o}, zFREole] Ao alolAld] oo =T A P
E] e ]_E _ll—_o;# ]’_]:ﬂ‘j ! ; ]_Ojo_]—rg]:n ) H]—L} 2 wAS & FHAE AL Lumencath (Cook, US.A)
el Fad = o o] %l Al 30 S 151 A A _
A El‘]ao] 7; o ,o7<4 719 70J:: EARS) _'274] A ako ) T Afdstel AlWE high-doserate  intraluminal
A= ! 711 k2 QA A A .
B . e Hoe B O_ = ° brachytherapr] X2 H 3} distal end portionO] TR E] R
sl ola Fopol Aolol vAA B Mol ZAF e pomon e
G e s N 3 25 straight end open THE ARE3F 3 X E Al A&
7% sk T AR A A AlFA o] BalE AL gle], N . ; e .
. _ setup AT A ool thste] sk} Frk
WARD A 5ol o7t FagS Eolv, Bt B A
& 2AE] Slakel A A 28 A AR
A7 Wz AR A5, SHAR ol FHT Al3E AL
AR 53, 44 F A, e A T 2




"

“Journal of the Korean Society of Radiology, Volume 6, Number 2

oA e 684 oJAFE Klatskin tumor bismuth
type Ila, cT2NOMO (973H 7] 272 Xghe] o], 2009
3

o
R

2 2k BB AAE L W AAES AW
Aoltk, & F L AR By A7) 3
2 olgstel A & 23 A, £ AW F 137
A 5% B P9l el B7) wTINOMO (A

G 7] 17191 T4 Aol G1E At dH A
AR P ER A SUE #AEEem) 7 UlE (A) Arrow sheath.
FAE Aotk A A= o]d FeE Qs
of ol = Bl o Ao|7t Fol gzl £t
Sotot A WY 24 HA A e £ 5
A HE g Autel ARk FkEo] GAEsL o,
XA FA I 23 AEE ANV F A= S
ZFol sgstdry Fabo] TEE WS X3t A
5 34 Ao He T ol 6 emo]AH
2. ¥y
Aarate] Pzl WaH Emuel g ) g
W 2] S flste], S8 0w AuA di ul

(B) Lumencath catheter.
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(C) Lumencath catheter was adapted in Arrow sheath.

Figure 1. Arrow sheath and Lumencath catheter.
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Applicator 2A

(A) Coronal image.

Applicator 2 B

(B) Sagittal image.

Applicator 2C

(C) 3D image.

Figure 2. The geometrically optimized dose generated using
Plato planning system. 300 cGy was given to the
normalization point.
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Table 1. Distance between dummy source position and
vertebral body anterior surface in simulation film

Point Area Distance (cm)

Distal Point to Thoracic
vertebrae 10

0.5

Proximal Point to Thoracic

vertebrae 11 6.0

(A) Anterior-Posterior image.
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Table 2. Mean distance between dummy source and anterior vertebral
body surface

Distance (cm) 1 2 3 4 5 Mean D p-value
Distal Point o ) 05 05 06 05 05 006 <0.0f
Distance

Proximal

Point 6.0 6.2 6.2 6.0 6.1 6.1 0.08 <0.01
Distance

SD: standard deviation

53], A5 A coronal image’d (Fig. 2.) =15
A A3} DH,:_.J AR 9= vlE 3 Gy WA AL

A vtk 75 Gy olshm A% EF:e i Aol %il
(B) Right-Left lateral image. 3 AL ‘11 Z 30 Gy A Al AA A=) 25%<1
Figure 3. Orthogonal image by conventional simulation Gy7k ZAb = AL At o= AR i]g_
with dummy source in Intraluminal brachytherapy & w2 32} 5904 51 d ojd] vhAg —‘?’—Z—]'%—% do7
catheter. G 9= Hit Fo] g AFQ (1D5/5) 4 A=
P.P: treatment target volume proximal end point. AA WA o] FAE © A bR e Nl ./,: g} on,
D.P; treatment target volume distal end point. = A AR 2 AR = AR A
A ogle] aeh 4= QSlaL, A8 § F4 HAF AdelA
3xlo] A EE  1r-192  HDR  micro  selectron T Soldnke nhd FAgS dEEA ookt AR
after-loading system (Neucletron, Netherlands)S ©]-8-3}] TE T T A g 27 Ax A TG AEE H
0 HT 3Gy M AFY ol ABE Aoz g BEA gtow WA Am ¥ AE J10 dF
% 103] A&E 30 GyE FAMSISITH A AL oA FEAEE 1 o] AEskAL 9l
t}.
I, Z2zt
v, & 8 HE
Simulation A8 A X & ¥& £4 Doyl 29
9] 71EHANA 5 109, 119 anterior body surface AF e w2 AV dAARD 224 A=
o8] A= 77 05 em, 6 em Olow], WjF Am  Welvh A A 3 AW 9 vy SEskA @iel
A THAEE o dummy seed A F 58] HHES} 28 E A7) wol ebd AAZL A, TF A
o] 249 78] FFFS 27 05 em, 61 om, E2A Aol A a2 AAANA AR AAVE Fob ¢hd A
= 24z 0067 0.080]Q Tk 22k kR ol 19 Ho Aes APt stelgts 4 Ado] wWol A
A AE A Z2A AR 7 A A4 sz S A GFlPl mE Apte] B A ol 9l
A2l 05 em, 6 em¥} BRI AFE QAL 5% o L gro of dolrt BEZsle] A5Ee Ado] o
2 ol o wja] B} seup AHAG0] 2 AEfolol A, Al HiREe] A A9H "R
FAEE Aoz F7he 4 AATKTable 2). A olut stent A SO AL H A7E A8t
Aek ek olefdk ad A Aurt AR 4, o
A B AL 713k 578 wvkolan, iRt e] Skt
52 " A o3 3t 7 o Abdatar 9l
1—4_[4] [6]

155



High—-dose-rate Intraluminal Brachytherapy for Unresectable Recurrent Cholangiocarcinoma”

"Availability and Reproducibility Evaluation of

LRI FRBES G Bk o g g ) } 2
.z — J % o NN PR o £ & = o 5 &
OSSR  Lw D W e o Z 2 . 5 3
ﬂmgwwmbw%g? g RN L g e g Ttz £7 =
"= ~ - 151 . = —_ .
WS e L B R B % EMEE R T gy 5 = F=E88g E=2o 278
iR el qMe® PEIRTwm g Ea 2% SE<gzs <EE JEF
7 w — 51 £ — g0 T s -
miﬂm_.ﬂ\_au:m%%@ﬁaa mowdul,%ﬂwqmnﬂ SR MKKde. mw%. mmm.
G mE o . A S U -y g B2 28287 §58 §23
= ooy A X T I NG B S 5 = £ EE ° g B =g "L g
gau_lEEt duﬂxﬂue - Do T Y g g g o .S . g & B = s = B
PaK e TR w e X g RNl £ 2§ 8 “dBsS£23 FEg L25
n v o) of o ~ R = = 2 = s 8
o s o Dwaed wTmENTBomwy ¢ o0 P FEsEsE  Eig ZEg
S ST - G S . WX W oge of W o P = = & 27 % Ez E s> T gF
TR E TR HE R KW ST opgamd B 322 OE £Z55285  EFEg 59,
TN I mESE LSy 8 §E % 2.7 EEe gL Zzs
T o = o T o7 N = =1 N F Mo = g 2 . 2 ] S 2z T Ea
y ~ = om o) W oy 2o i ~o = < = o = & 5 = 3 =« ¢ g = L 20O N 8 &
Mo iuﬁ.xmﬁoﬂﬁﬂ wOEe =5 o TR o 5 z 5 5 2 EE 2. n &£ % 8
—~ f —_— 173 ~ —_ - 1 L =
ﬂ%%m@%m%ﬁ - W BT LB < o Wy . & ‘FEREER: 228 =, &
BT EZE e d BT EPTag oo =2 SELEEE . CEE 2%
mEI D ST o TRAK =T = e T g = TETEC3E B 3G 58
03 g of & 3 o - T o a. w E . 8 ES E <2 8 . 8 =
“H e g w Mo R W o R Mg 8 = sgZ2£28¢ EZP 88°%
g — —_— A = S o = = < o S h oo 2
wHE L ERBe IR G SRR g . g E2EfEsd 522 =&
E@.WLtﬂﬂoﬂanuﬂeﬂr m,_,uE,:LmMoNromﬂm_ =K pjo N mm EM>= 23 & ¥&£5 9 8=
5 ;
N B B RN H &Moo m R TR T e PR ORT M W B = g B
i~ —_ A — — a—— L » —_— ~ —_— j— i
_w_w WM How H M ® Pﬁm = = ® o o E &R BN X T ™ AR o % M 9o o W o o R E Mm MH mi
™ Ko H S o X o R S N Mo m ey YR T N g i M) B X X R g 0
TR e o malT R BN am e bin Moy S2®E R .o W
o T H o oo g T R S T e RIS TR om ° o
B 5 X e B o8N T R oEm O % M T ot Hy o N A oo AR R RO WW of o] R T =
Jo of 9o @y o B E3 — " 2o M om 00T o B = oz of W wy B Mo X Mook 8§ o E
s S B X n_ﬂi ~ Mo = F o X I o| B — g g
L EWH T Mgy T KRRl PET w0y 3 ¥
T ™ T = R A R~ M- B B~ T = = e WO oo el — g ®m
H oo s K = o _ o X omn_rm Q0 < = X Ny = = - = R g5 ok X k=
1 - = e ! e} XoTL.L © s e o %o 2 2 —
T BT S X e BS O M e Ney w d R P s o R e K gm0
Wy 82 N R s AN Sy B T o S X
it B AT ~ H > - N X Do oo P o w o N xE
FRX TR S g™ xS oo i e R O S~ B B i B - <G
IS w0 ) o= o] N ~ NNE"T mo o) = o x — r — T o] T
T o) ® ol Fo m A MO U o woE ~ oo o8 S %m o) = ooy X R — o+
iﬁa«ﬂeglﬂoﬂ T we E B e A I TRCI- S S (.= I N BB C Sa R
T K P W ElmaﬂﬁAo%%ﬂ%%%ﬂo%nm@hﬁ:bc#o_]uaﬂrﬂ,]bf :LLamMmuuq_mﬂ
I 0 ) — — o o = 7 ol e =
Fepwd@E® Laeph P Ho e oy PSSy T wd g o~ D
T AT R o B P o= ST - B S A S S A
! S ) s K = T ~
R i B -0 U B A - el I I
Mo o = W o R & ciﬂeﬁdﬂﬁr} , Jo do 20T Hrgﬁ% B o B Mgy S
Al NI I ﬂﬂu].ﬁujﬁiﬂl} ° T M g o) ™ o ,ﬂﬂ1]]
) MPe Ao W 0 TR S D W N BN g e M o 57 XN FR®
- = e — 2o = AR B == NGRS = H = —_= — n H
T oz X o ol oX ho ﬂ oW R o i mR o T T Wo 2 W sl7} 7 o N T = %m w = o X m i
) T ~ )
Cll S TR I RO I TN I TG - i ST R B I i TR R A BT B
W oo - sr W B o A T WK o0 R R W OKAE W ERIE F NPT W ode o mp mp

Khan SA, Davidson BR, Goldin R, Pereira SP, Rosenberge

[4]

| 877}

%
i

hya
ar

(k=

R

L
L

17004

[ex
R

42890, g 2

156



“Journal of the Korean Society of Radiology, Volume 6, Number 2”

[5]

[6]

[71

[8]

[9]

[10]

[11]

[12]

WMC, Taylor-Robinson SD, Thillaianayagam AV, Thomas HC,
Thursz MR, Wasan H. Guidelines for the diagnosis and

treatment of cholangiocarcinoma: consensus document. Gut. Vol.

51(Suppl. 6), VII-9, 2002.

Shirabe K, Shimada M, Harimoto N, Sugimachi K, Yamashita
Y, Tsujita E, Aishima S. Intrahepatic cholangiocarcinoma: its
mode of spreading and therapeutic modalities. Surgery. Vol.
131(Suppl 1), S159-164, 2002.

Sagawa N, Kondo S, Morikawa T, Okushiba S, Katoh H.
Effectiveness of radiation therapy after surgery for hilar
cholangiocarcinoma. Surg Today. Vol. 35, pp.548-552, 2005.

Ove R, Kennedy A, Darwin P, Haluszka O. Postoperative
endoscopic retrograde high dose rate brachytherapy for
cholangiocarcinoma. Am J Clin Oncol. Vol 23, pp.559-561,
2000.

Lu JJ, Bains YS, Abdel-Wahab M, Brandon AH, Wolfson AH,
Raub WA, Wilkinson CM, Markoe AM. High dose rate remote
afterloading intracavitary brachytherapy for the treatment of
extrahepatic biliary duct carcinoma. Cancer J. Vol. 8, pp.74-48,
2002.

Sauz-Altamira PM, Ferante K, Jenkins RL, Lewis WD,
Huberman MS, Stuart KE. A phase II trial of 5-fluorouracil,
leucovorin, and carboplatin in patients with unresectable biliary
tree carcinoma. Cancer. Vol. 82, pp.2321-2325, 1998.

Todoroki T. Chemotherapy for bile duct carcinoma in the light
of adjuvant chemotherapy to surgery. Hepatogastroenterology.
Vol. 47, pp.644-649, 2000.

Bruha R, Petrtyl J, Kubecova M, Marecek Z, Dufek V,
Urganek P, Kodadova J, Chodounsky Z. Intraluminal
brachytherapy and selfexpendable stents in nonresectable biliary
malignancies - The question of long term palliation.
Hepatogastroenterology. Vol. 48, pp.631-637, 2001.

Yoon WS, Kim TH, Yang DS, Choi MS, Kim CY.
High-dose-rate intraluminal brachytherapy for biliary obstruction
by secondary malignant biliary tumors. J The Korean Soc Ther
Radiol Oncol, Vol. 21, No. 1, pp.35-43, 2003.

157



