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Currently, diagnosis of obstructive jaundice has become easier with CT and USEG, and
percutaneous transhepatic cholangialdrainage (PTCD) for obstructive jaundice has also become much
safer using USEG control. We have performed PTCD in 277 cases, from December 1976 to May 1989 at
Saitama Cancer Center with specially designed thin needle. And using a PTCD fistula, we have been
attempted radiotherapy for 7 cases of the bile duct cancer using Remote After Loading System (RALS),
and hyperthermia for 5 cases of bile duct cancer using antenna of microwaves. From autopsy cases, we
evaluated treated lesion pathologicaly, and we obtained the following results. Dosage of biliary RALS
need up to 50 Gy at the point of 1 cm from %Co sourse. Biliary hyperthermia using microwave seem to
be unsuccessul, and further improvement to the antenna of microwave were necessary. Furthermore,
we have attempted biliary endoprosthesis 27 cases, for better quality of life to the patients with
malignant obstructive jaundice. These method seems to be effective in prolonging patient’s lives,
comparing of cases in which PTCD of an external fistula has been performed.
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Table 1 From Dscember 1976 to April 1989,

percutaneous trans hepatic cholangial drainage

was performed in 277 cases

(SCC, 1976/12~1989/4)

Malignant disease

Bile duct cancer
Gallbladder cancer
Pancreatic cancer
Ca of the papilla
Hepatoma
Duodenal cancer
Malignant lymphoma
Lymphnodes metastases
Gastric cancer
Colonic cancer
Lung cancer
Breast cancer
Esophageal cancer
Thymoma
Myeloma
Uterine cancer

Benign disease

Pancreatitis

Gallbladder stone

Bile duct stone

Intrahepatic stone

Perforation of Gallbladder stone
Pancreatic cyst

Bile duct Tuberculosis
Choledocal cyst

Postoperative stenosis

Anomaly of papilla

78
38
40
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Total

2477

Table 2 Patient backgrounds of cases of biliary remote after loading system (RALS)

(m=7)
No. Age Sex  Disease Obggf-ic%{on Stage  RTdose/Fractions  Ext irrad %lgll;?gt
1 64 M  Bile duct Br, Bl v 10Gy (lern) /2 — 2M Died
cancer 1
2 54 M #” ” ‘}II 0Gy » /3 20Gy 3M Died
P
3 68 M ” Bm, Bi v Gy ~ /2 30Gy 8M Died
Panc,
4 3 M ” Br, Bl 111 18Gy » /3 — M Died
Vp,
5 5 M ” w v 18Gy » /3 = 9M Died
Hinf,
6 77 F ” #” 111 50Gy #» /5 = 5M Died
Hinf,
7 77T M ” # 111 225Gy » /5 = 5M Alive
Hinf,
R 2410H258 (27)
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Table 3 Patient backgrounds of cases of biliary hyperthrmia

(n=5)
No. Age Sex Disease Stage qoieof =~ Timesof - Radio  Current
1 59 M  Bile duct 11 Bs 6 Times 4Gy 5M Died
cancer vV,
2 76 F # \I}I Bs 6 36Gy 8M Died
1
3 7z F # v Bs 10 50Gy  18M Alive
Ginf;
4 58 F ” v Bs 12 48Gy 9M Died
Ginf,
5 82 F # v Br, Bl 10 50Gy 3M Died
Hinf;
Table 4 Summary of 27 cases of biliary endoprosthesis
No. Age Sex Primary Site of Catheter Clogging Dislodging Current
: cancer Obstruction S gging  Dislodging “giains
1 79 F  Gall bladder Bs, Bm 14Fr s — 14M 32M D
2 59 M  Bile duct Bs, Bm 9Fr P o 3M 5M D
3 56 M  Bile duct Bs 9Fr p 8M = 24M D
4 62 F  Bile duct Bs 9Frx2 p 12M — 17TM D
5 50 M Bile duct Bs 9Fr p = = M D
6 60 M Gall bladder Bm 9Fr p — - 6M D
7 51 M  Stomach Bs 9Fr p = Z2M 16M D
8 57 M Esophagus Br 9Fr P — = 2IM A
9 59 F  Gall bladder Br, Bl 12Fr =2 s 4M . 14dM D
10 49 M  Stomach Bm 9Fr P 2M — ™ D
11 77 F  Bile duct Bs 9Fr p — 5M 9M D
12 56 F  Stomach Bs, Bm 10Fr s SM o 6M D
13 60 F  Gall bladder Bm 10Fr s - - 6M D
14 62 M Stomach Bm, Bi 9Fr p — — 5M D
15 72 F  Bile duct Bs, Bm 12Fr s 10M = 18M A
16 53 M  Colon Bl 12Fr s = — 13M D
17 58 F  Bile duct Bs 12Fr s - - 9M D
18 32 F  Breast Bm 12Fr s — — 6M D
19 57 M  Pancreas Bi 12Fr s — — 3M D
20 75 F  Pancreas Bi 12Fr s M — ™ D
21 82 F  Bile duct Br, Bl 12Fr s - — iM D
2 72 M  Stomach Bm 12Fr s — — 5M D
23 M F  Bile duct Br, Bl 12, 14Fr s 2M - 8M D
24 73 M  Pancreas Bi 12Fr s — == ™ A
25 78 M  Bile duct Br, Bl 12, 14Fr s - — 5M A
26 a8 F  Breast Bi 12Fr s - == ZM D
27 72 M  Stomach Br, Bl 12Fr s 2M = 4M A
§ ! Silicon catheter D ! Died
P ! Polyethylene catheter A : Alive

(28) HAEREE #50% 105
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Table 5 Cases of control to biliary

endoprosthesis (PTCD)
Gallblader cancer. 4
Bile duct cancer. 7
Pancreatic cancer. 2

Lymphnode metastases.

Gastric cancer. 7
Lung cancer. 2
Total n=22

(1983/6~1985/5 SCC)

5 PN LTIT e, Wih b jitstigst
BHEEZGFAL TT-7% (Table 3), kb 24
Stage III~IV O EIBEREEREM T H b S BIEY 1L
1T T iz,

3) Biliary endoprosthesis

Biliary endoprosthesis (319864F 6 A LL# 1227
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7220610 % 3 O PTCD A 0 Z D FER & X
HB L TAic, WRE L TI986%E 5 A LIFT 0B
EIFMIC PTCD # T EMERIC L %
HEFIESIERI D e 2+ ¢ PTCD # 2 BRILIA 04
AT CRED] & WE T 21T - - IEGI R B\ 722261
#A 7S (Table 5),

B &

4 DfToT\5 PTCD @ FHix, PTC 55
PTCD ¥ TO—#DBIEELE LTI 253 DT,
PTCEEEEFATVWES, EThbhTE:
PTCD i3\ ZRIEHz CTHRE B 2 1T - 118,
Fricie R CERIEEZRAT S HETH B2, Hx
TREER % L 21G BHRISH A TR Fefs Bk /e
HAVFT7A4 Y —%fEBL, EHMCOEH T FY
FTCETTADTELE 2T - T &, AED
FlRGHEGEEYEH LT PTCD ¥ ¢f74 5
RTH250, FHORMIARI CREET
62)~4].

LI e~ 2 s 43 b B fx = L LR
PAEMONETHBH, HERRADFT- T
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JEH4ECHER L it fobic Fig. 1 © X 5 7485
mm®ODAEY =F U BOF 2 — T RER LS,
RALS FEGNIA RN 5 5 D PTCD #EFL % E1-
1[E, 2Fr#2oh 5 — 7 L9 A X & HEE L Bkl
IZI6Fr & Lz, 7oL, fEH 1 (Table 2) 1%
T-tube FEHAZ B WT7 7Y r — 2 EE L k.
PTCD WEfTRICi37~8Fr @ » 7 — F A 2 BB
H7cH16Fr ¥ CHRT 21031 » A2 ET S
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Fig. 1 Original applicator for biliary remote after
loading system.
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Fig. 2 Original antenna for hyperthermia (micro-
wave).




1228 EHPEESE T 5 Biliary Intervention
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LCfT25 L3Ik THs, BEHREIES
X b Rich D, BE Blem OFEECHEIC 1 [E

5~15Gy, #&E10~50Gy & L7z, RALS off
Eof 2 v — g AV 2 RETEE T
BLx.
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Fig. 3 A 62 years old male of gastric cancer with lymphnodes metastasis to he-
patoduodenal ligament. (Table 4, case No. 14)
a) Cholangiogram after PTCD shows narrowing of common hepatic duct.
b) After insertion of 9Fr size catheter through the narrowing portion of common

hehatic duct.

c) After insertion of stent catheter, that was used for external drainage (b).
Proximal end of stent catheter placed in hepatic parenchyma and distal end placed

in duodenum.

BAERSE #H50% #1005
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D=4 7 e liREEE T, BENEEEL LTHE
NEBHBOTF O 2 ARy -4 -2 —ZHFHL
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MExTof, 77V &y — 2 0NRFEEILE R
bhaics, EHEREORVGEC NGRS
THLSGTX 2BOMBREIT -7, FiBEO
BHEIXEIH% 2T 1 B 1[E2Gy 85 B TEE
£36~50Gy X BE& L1,

3) Biliary endoprosthesis 0 7%

BOE T Stent D H 5 —F A0 TR
ERTEH, LTFLEcOEMCEESE TS
DT, T TH 4, MHECERAL TG
AT—TNEZOFEE Stent & LTHWBFHEY
AL, Fig. 3ailiEHI140 PTCD &#&ETH
A0, ETNEH T - T AR LIE, H T —
7 VERIFr L B ihiE+ 5 (Fig. 3b), > 124t
BEAEALCRETH 1AM ERH S > ok
IhigWwE EFRHRLICE, »7—FrEfmy
+BEN, EinE T oHRECRL R &I
HIWT L Stent & LCEET 5 (Fig. 3c), BET3
BT —FTARIIFrlEoXA) =51 v Eiidy
VavilodoR#EH LR,

wOR

D MEEREABSE (RALS) DR © THEMD 5
LSGNIEREE L TRy, 18134 ERTHS,
B RHE IFE D TH N A AERI D R SRR E
IR L, JECTREFIO e hT 3
fl GEGIL, 3, 6) WEIBSBRT IR, H
ERAME L LTKE, TELOMBFHHRAELRE
DR B THT - o, BRI 1 P G S
EMEHOBE EEOEMITH L, EB3~4mm O
Helb o fe iR O BRAF 23585 b 1 Grade 1la
M L7z, FEH 3 ikReid b FFPIERAR I B 3T,
EEHH D, EH2mm 0% ShdiE iR
b, Grade Ila & 217 L7, fEF 6 13 & BETR
BEHREGD, BT LRI 2 L D

FRE 2 210 A 258
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Fig. 4 Histological section of irradiated part of
the lesion (case No. 6).
Wall of common hepatic duct is markedly
fibrotic (1 ). Following intraluminal irradiation,
cancer cells were disappeared in the superficial
epithelial layer, but were still alive in thd deeper
layer of the epithelium
1 : Liver parenchyma. A : Wall of common he-
patic duct.

8mm Ll EEED o, MBERBICIEAREER
bhiehoifeds, 8mm L EoERIci s ic2h
FERRIAL TR b Grade 1Ib & 2 L7, Fig. 4
XEER 6 DB EMORBYHEATH S, BE
EEOFER»GEBIC B IR, Grade IIb
~Ma~I1 L ZELL TV BDMbh 5,

AT %, FEM 1, 31xZhF R T-tube,
PTCD 4B % BASH L CTHREER IR L, FEM 2
e FHRENELS PTCDAERY F 0 F F HEHE
BHRBleh ot FEM 4 XFERID pig tail iz
oo TWAHRO Stent BB 1T BET 5 %
7 ARCBEREZHR LT UL, FEH S5
FEAHE T #, 16Fr D PTCD # 5 —F A% 3HE L
o’ 1ERMBICERH L, BEO PTCD %175 7z,
FEFI 6, Tk ai~i ke C Biliary endo-
prosthesis #fTWFREER L7, 7, &0CE,
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TS, TSR SRS L BB BHER o= o[ Nyl 2 =n=e
BB L foh o o, WIBAEF & D EFRO BT, 100 |—e—— Wilcoxon P <0.05
1 i- | Logrank P >0.10

50% 4R 2 RALS fE#lT 6 » A, PTCD jE i —L Cox-Mantel P >0.10
e 2 ATHH, Generalized Wilcoxon test ] i _—l

p<0.05CHEE &R (Fig. 5). MROEER e U B
F 2 LT, Stage toF b “FHERT- —l
P RIE VTR b p<0.05TBIEA - 7. ‘:
2) BMEREOKE AL, 2, 5CEIRIT e

boi-

¥ -

& 8 10 12 Month
(]

bh T ), MR L FEARFHICRN L, Fig. 5 Survival curves for biliary RALS and
ZhERHE O FHEE BT O IR o REmisE PTCD.

Fig. 6 a) Cholangiogram of case No. 3 (Table 3) shows narrowing of common
hepatic duct and common bile duct.
b) Treatment of biliary hyperthermia. This case was given a series of 2 times of
hyperthermotherapy because of long distance of narrowing portion.
¢) Cholangiogram after hyperthermia and radiotherapy. Narrowing portion of
bileduct was not improved.

(32) AAEMNEE #50E H105
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B o R IB S AR MR B L T 203 h B s
EdhEEE LI, EML, 2208% LR & ER
DFEMABICERL LY, HARIZX S EEbR
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bIRERROFTRTH » et R#HO = —5
DR ERICEMROHELRBD bhi, Lol
L UGHETHIXIEE EE CoBOBRERRS
 BSHRIBEEAL & DZET e, BEEEC Y 5
BERGHRZZEALRD bR e, BEEE
2T o 7o 5 BIIEIRIE T, £ Biliary endo-
prosthesis 1TV RERIF Lz, HERTE» 51X
EBEEENEDTH T L BN DEMIL D -
feRy, JEG 3 AR T #1550 AR LCBED
e REFFTH B, Fig. 6 1CIEM 3 O LIER, B
b, BREOBETEHEEYERLAM, PiE
HAEE OB b ERRD bhith oz, EE
BRik 5 AEGI D AP MR & Fig. 71078 L722350%
LFERENETM TH - 7z,

3) Biliary endoprosthesis @ B

Biliary endoprosthesis 27fE{fl> PIER 1% Table
41z/R L7, Stent DEEZGEM L2 A T,

100 ®——G-1 Hyperthermia n=5

]

50

—T

0 4 & T 12 T 16 Month
()]

Fig. 7 Survival curve for biliary hyperthermia. .

100 &— G-1 Stent n=20

i C=== G-2 PTCD n=22
14 Wilcoxen P 0.
Logrank P 0.005
i 3 Cox-Mantel P- 0.001
50 .- =1

0 | 5 10 15 20 25

Fig. 8 Survival curves for biliary endoprosthesis
and PTCD.

SR 24F10A25H

1989 7 R B BEFFTH D, BEHBRBD
ETIES, H5VMER, BB X % Stent ©
PAZEDR 9 Bl Z b hichd, WFh b BEENT
BBThot, ¥, Stent % d LB s
DILHFFEIDEL I ERA» 465 - o
Biliary eodoprosthesis 20%E {7 & % B8 fE 151 22 41
DEFHR Y Fig. 81cRT. 50% 47 H12
Endoprosthesis #T 6 » 4, PTCDE# T3 » A ¢
b, Generalized Wilcoxon test T p<0.005, Lo-
grank test T p<0.05, Cox-Mantel test T p<
0.01THEEL RO, WHOEMIE—DESR
TREWICHERETF L LCER, BECRRAL
B, CEREOHE, HHREROEE £5E
D Stage, HAKLDOE SWHEDEVI > E Fh
EhHh A ZRREXMBT L, #E2XWThd
p<0.05CBIE LM -1z, EBREFhLOEE
HF 2 L EBBN, BELNEINCCHN LAk
R, HBIHI0.328C, MEDOERRFIcELRAD
1o o e,

Table 6 iz Biliary endoprosthesis o & fifhE %
AL, +RBEL S OBEE A BHE LR
B L tuirus,

Z =

1) BB RS (RALS) zou1T

PTCD # L E L T 5HRED T, BHEEEM
R & 72 D IEFNEF SIS P A s <, FEBImAY
BRVBEENBBENE -, K THREED
PRI MER C—RICITFHRARR L E AT
WH®, Lo Lo RE, EMERO A TRET
LU BEIRTE D, MHEHRBBELFO—oT
BB FIBENILART L D F ORI RS
DR TS5 HI919~20 HAAF B K AV RIE B ¢
HBHAP 2 CFBMAEOBEELYE X 5 L+5Ic R

Table 6 Complication of biliary endoprosthesis

Complication No. of cases
Dislodging of catheter 4
Obstruction of catheter

Debris 5
Advancement of ca 4
Biloma 3
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BECHBHEZITY, SHICEEREOHENE
ZoFIFICi D &HE L Ba I BERBRE YR
HELURYBREBEEHIRETCHD LT
%, —J Conroy B2NIFFAIEE O E=E L E fE
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BAEGID bR BT OHE A TE, Sbic
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TTRRERE, Fl 2 (TEE SN T b BN E
BEAED SRS L 5 TIENE, FxDERIMGIL
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AHHERY 52 e WBE (30~40Gy) oy B8 icst
BHEHFERTRELE LD,

2) PERSFEEICOWVT

JEERE OB S X RF (Radio freqgency) &,
Microwave 12 X 5 BFT IR % 5 53, B4 137 v
FrET 7Y r— 2 R LBRBOFEC TIT»
#z. Microwave T INREIZ8~12mm O E X T
B, FEENEDERERAIEIGE D EE
2bhaH, AT 5 EMR TR
Stage 111 LI E 0 $EFTIEGITH b, Fe#EHIC Biliar-
y endoprosthesis % 1T 5 7= &0 FFT#l#H % B A9

2.0enm
1.5¢cm
1.0en e <3°
0.5cn //?;Ef?hQWEim
) } // /"’-HME“&%‘M WH“‘\
AT | {
5.5C N\
Thermocouple
3 2 1 0 1 2 3
cm cm
Fig. 9 Diagram of thermal distribution of micro-

wave antenna. This diagram was obtained by
laboratory experiment using a liquid crystal film.
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