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Percutaneous Transhepatic Biliary Drainage(PTBD);
Indications, Techniques, Results

4 F o=
Ao stz o) o) sk A kb Akl 3

PTBD- PTCD(Percutaneous Transhepatic Chola-
giography and Drainage) & A}-4-3171 = 19, A9 A 7t
ul] o <5 (% e ACHPRE PR ) o) 2 gtel. £8A B v
o 5t FxAe g AP - HAAF AR A=
= 71 19213 © 2 Burckhart®} Mueller7} ©d2 214
Azpste] xod 7 otk 2 F 1930 dH 2} 1940:d e o) 7
94 wE EAAA o2 ZhdE AAt AR E D e &
F Qlgh Bubed ool AL 2 Fol] o] A=
= slgith 19600 ol = Atkinsono] HEZGE ¥ FH
= 4HEE 32 B o FAFol Bl

0 % sleha washg ond, mak ool W
7 ]

z
NEAA 529 P4 FUF Aok A

&
) 2] ul) ) < (external drainage)o] A== %2t A
A3} AafA Fx o oja]2o] gt 19743 ¢l == Molnar
7} AR AA o2 AHelE e ELE W F9E A A
o] x| A7}A] Aralste] A juj} < (internal drainage)S
A3kt ¥ o]2)3k PTBDe] f&4do] =
v, endoprosthesis 52| ¥ o] 7at=] gich

1. Indications
gy} H5e] 9= ZA$olE PTC(Percutaneous
Transhepatic Cholangiography)+ 2-§-%-°] ¥ #] 2™

PTBD| A850] Drt. I o] f 2 F= A9 AAS

Arbste dlE CTY 253 A o A st whjol,
At 2L 3 FEzd S A7) ki &3
g ¢S FolAEH, old Zdd HEel BHHE
A5 HFFE =T 5 7] wEelch
PTBD9 #$ZF& #dd wte} o8] 7M1= ZdHA
ot ohg-3} o] B3 B 5 Tk
(1) For bile drainage in jaundice and/or septic chol-
angitis patients ;
palliative in malignant obstruction

pre-operative decompression

(2) For treatment of bile leakage ;
(3) For secondary diagnostic procedure ;
biopsy
(4) For secondary therapeutic procedure ;
stone extraction
internal radiation
stricture dilatation
PTBDE $F22 Algstodoste A¢x o,
o HFste AFEE AP} LA T eAEEd =
L A ¥ E FAto] e A5 A=Y, BEot A H 4
%] 3kx}o)] 4] ERCP(Endoscopic Retrograde Cholangio-
pancreatography)% 234 FAFel Zulwheld
(nasobiliary tube)& Atslsle=dl Aol ste] Al Adzhed st
g oty 1R Q3 g8 Fo] dAtE s AFlE S
22 PTBDE Al83he A-$3 22 Fe Aol &oh
PTBDE A& Fol FA e 4% 28, 57 @5
220 gjgAo] o dgt A|E Foll= w3
Y o2 Buyoksln, o] 7 gL v e 2}
22]% ghatel| 9ojsted s AE F sl7] W&ol

2 e ¢

2. Contraindications

o A48 A& Fo & 83}
oJubd o 7 FA o] 50,000/ cms3o]tel 752} pro-
thrombin time 15% o]AQl Aol &= AdlH F7|FoE

gt

a4 A S AN 5 g Aele 28
A,



3. Principles
PTBD+ @3t A7A]1 Aoy, Alextes 7H
g2 AleF shuelth 1 o] f= o] Alse] A%
5 Fsld, 1-2%29] Hlxolvt At &3 A 5ol
WA = 9lar, AlEA]Ze] oA E AlgE 23k 2 QlE}
o] A|&o] B T sl7]dEolth w3} A& F e}
e 23E AlEAE FEagAIg o]2|’l o7
A3-g FHdgte 2 duslr] st o5 2 AEel
frof 3hod okghrl.

1) Z23F kg A 9} vl

2) 2t 71 A8

3) AR I A=

4) G gtFe] oAl = &7

5) shte] wed o 2 2o 9]0 Zhol| A T vl Y

6) wld T Aq] AF (AdE) SF5S AN wilg L

Al A (irrigation) & 3}2] & 7
7) AeF g Az wjd o] Fxuje] Eor}
UNE AL HFg B o2ql A3

GEAGZ Qlate] FFe] AFEHA U= A+ B F
A A FFo] AP deB =, AEA] }% }—t— 717
= 7k ATE £ FAdE e FFS
2 IdEXNE=AS v} x] 3}od o3kt

X 7 of) A]|&E 3}7] YA = HA
T3 717 AHE S22 7HEsih

2] 3RAtel| A ] wd e g spatko] A A
A EFY X857} 7sstERE ghHe 7 ) o]Ake]

e

A7 25, @

Wl e Abslehe A& A1F3 wels ojokateh. Teivt
GEs} elH L o] Adslel glom zb Aol e

_Neurovascular
Bundle

Fig. 1. Technique of intercostal nerve block.
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%7} Klatskin tumors} ZFo] H-elxe] gl A$ol=

Ae 2 W7 291E Aduen xyshe 2 YR
G5¢ ARALF qow, dudl Age Y T 7
°é’°ﬂ oq HFo] BN A0, FFo| AAH 23U F

£ A F9E S8t Ae] A Lozl

HHQHA A Folle ARFHANE BE EFS A
Hgte 2 A A FE= Zo] Tt el Helde &5
< 73 A Fete vlE A A S22 AR
= F9+= A FAAEeI B dEEE e 2EY
4HE 9= °Pﬂ Z wj Fo] Gl 9 xgch=
A LTI A 1 22 ofe) 2FA R APk A
o] ulsh=] s}l

4. Patients preparation

ARG A& Aol B3| Algs]ofolich. 1 o]
D=7} gt ool A FEArte] 313 3 Fdz}
g 9)o) AA, AEA FEE WAL 9iste] Eosle
zA ) AelE 27] A% Aol ety Foke] Fxtel A
Grloll= A AL 75 FAR Q3 o] 2= H -l
£ 7tE A4 g2E 298] PTBDE 8338 5 9l
222 GANRE U 2PUe] Baslct DA 2A o

& 913 A s s Adste] Aapstelo} shu,
HEE A fstel BB T SHE AL
) sjokaict. Fte] Hwe} wwate] grrel gy Yxs}
A e A= o) B, o] Ams} thro] g
A =x g4 vl sk Zle] ohh.

A= AlE Adl S v RS HAa )70 FHE 8

a. Appropriate interspace is palpated, and anesthtics-filled syringe with attatched 26 guage needle is brought into contact with

rib.

b. Needle is “wakled”(dotted lines) to inferior aspect of rib, where 2 —3 of anesthetic solution is deposited around neurovascular

bundle.
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™, Demerol 50mg IV =+ IM, Midazolam(short-act-
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5. Guiding tools

D= HAE 239 F238te) A8 st E'Jr, =
$3te] f% ¢lo] (blind) Al s} wiaio] gk Auwt
vl o o] A5 o] gl ZA-Fol = o] mjd S 53 Zl#
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At Atele 2592 AAE A AlEshd A
AE Al =she AE 2 7 3
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6. Anesthesia

PTBD: A3 §2¢ 3480z 383 nlds ok
A Folo} 3 A&l 23 A F shtol) dutk 3:—9—
2 2% lidocaing 10ccH = A48}, lidocainel] o1&k
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7. Bile Duct Puncture
1) Puncture2| g8t ol =
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o)zl = TR #Zel A

S fs(} Ste s ZAEE Fof Axlsloioksin], 7|e}l 7HE-

Helvh FAF-] =g Axpshs Aol Azt g

A A 7] A9 A 2E Jele 7)ol o] B

7h g of ol ghe] Akglo) Asfsl elo] © % gl
@ A S ke Aol Hazgch

M-S e Hole #E4E o gr A
A2 FEZGANE AL Folt 7bE o]l w3
919 F=E A2 "Apstolopgic). gt Hejo] rr =y
Ashs Zlo] M-S wgho] ExlatwlA wayat 4 g
= Zhedoly} ZHEH 9| £418 24U 4 Qi)

@ 7k (liver capsule)-2 =t A 21%) & 231}
HE AAbE o2 el A =ste] AEsiAE, o
ZbehE Fn S okels o] o) My 2y 4

AE-E = xray &

-4 E BoFe] 334 (fan beam) ) 2 2 E A4} Hol& 7te]
o]5H Hrbes 4-5emA = 52 Fook FAR o] 7hu}
= Bz ekerh FApdo] 7hehe wlojut Abe ol 4] 3t
27} A%

1w
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“/L%(blle thorax), 7|, 54l 5o =8 9l o 7
% Sleh. ol o] froll A Sdel Al M—@W
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8. Drainage tube insertion

HE7h A el e 2GS 101 w2
(12 3AM3E A E AgF FAPslY] 92 xo] =
o] 235 A4 hair wireS A} 43 o) 2 Bo]x|
AT e gho] Folxx) REE zodi 4
A8, FEEGLS B X G BT BHOZ 5x)
dolokste], 7 g2 o) 2948 915 AP £
A2 ol 4kel wHE-& WA A AN o),
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t}. o] HAL duby o7 g% Hzlel 21 gauge FAFH 0]
AbeElm 2 F213 -8 231 0.018 inch®] hair wire 44, 0.
035 inch = 0.038 inch®] =X A} AF4lS ¢33 A = 3
A, el g Al A% A= A el AFsle] oA
2 Algo] A8=r) o] BE AA A IEFS dlwslr]
A3l 7175 53R @A AHeske Aol Fom, AR
k] ALgshe 7] o] Adde] Fasltt ol & £ hair
wire $] 2 dHH o) AFsl3l ¥] E (sheath)ZS %3} 0.038 inch
FEAALE 92, 30 FA7 & AR ol g S AL
it A X9 A9 desto|rt o3t A& wd
EAE =5 o9 717 e EEA e dEe] ¥
2y 2o dEHE AL 243} 3 4 9lrh 0. 035 inchd)
FEAARE WA FE 2E X 7A] AF]Ete ok’ =
ARel gae wB 1 7pAx Holox] Q3 Ao|m 2
G R o] A E Y S de =ttt = AZE A
e Afde AL AolA] ARF FAfFE3
Al &Y shod gl

e Fe FFo] FE3] mdE, IFFSZ AR
%S Ax2 cigdsjolgich eFst w3 A oA
A g AHE-Sl= Aol Fouk A1EA] jhH A7 E AL
43 F AlE F ole Axe] Zv|7F o dukre =
#7—-10F2] v o] A}-g-jlch.

o} #-2 =F(side hole)o] oJ2}/ = AL AH-E-51+

o] SF2 wlAF A9l Foll= FEWT A 3leols}
o, 7 A 0] 7 2ol YA’ AFoll= v AT A F
(hemobilia) =& vl #-S 53 3o Ugle] & 5 3l
t}. v} o] wix 2} E JgUA GENZE lem AE 5
o7t F o] A& Ao) ekAsith SFE 92 HEH
3 & o) = polyurethanes} 7o) A (soft) 2] A Eel| A=
WA AL o] 7}9 2 &F-& uHET, polyethylene®} 2

o] wekgk(hard) A=A e] wjod HAo) A= hole punctureS

AH4-ghch

Hair wire4tq] %ol 0.038 inch guide wireZ 27] ¢
A2 FAA| it 7]7-(long needle with yellow sh-
eath) 2 Ql3le] 7|97} 4 =& #F3= 571 AUk ¢l=]
3} 7 9o = yellow sheatht] 2 hair wireZ 231, o] 9|2
FARE Yo AE2E HUI FRI F FEE oA AR}
s Zlo] et sl Al 2 F-9lellA] AR}t A el
w2 gAsld A2 2 FHo|v &F FE H¥e] sk

w4 Fro] 3l F-9oA lemA = W] Fol =t
3 A5 AFE FA GAske Aol HAd &= 7}
¢ 1915702 AFsi gt

w3 AFQIA] A z13go] = 2] AL ZHAA F-9]el 4] 3]
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9. Decision of drainage techniques

e} X]7]= ubH o= Al 2wl < (external drainage)
7} A el < (internal drainage)o] Uow, XEl E(st-
ent, endoprosthesis) & U Z2] A u]el o]},
(A A5e 5 i FS T3l wiY A7) = W
22 AlEo] ZrHAstw il Fe] wihr|e] Helg HEo|
Wt sxl= g FHUE Zdachdolsts BH o]
Atk
(iﬂ‘*ﬂ‘iﬂ"—ﬂﬁc" e gl AlelAAe R WHZtEE wd
< H4 FH9E 7IEAY AA st e E A3 A
Ao A8 29 F ook Hd F99 B3 oF 70—

80274 Tl A AF-sle Aoz d8jx gl ot Bzl o
2 0%l AFx Basta gler, A2k A= A
o] Ao A TS T A e dRT} A=
e} gl b s, kA E A4 -9 PRl A s
endoprosthesis®] wo] glom, AxE= dxfo] e
vl }o] Zo)r} A7] wf el vl Fo] <13 “"}7‘]*': 7
I} 2 dS AE 7 qlod, A2 AAdE = F
A5 S3t] 4A wid RS w3 5 s Ao 9\1-—‘4
A 2 5-91 2] v 3wl Fof] 5ol Aol E WS 5 Ak A
el g2 Ale Fdd & 7= o, FFol A" 4
el Baa Aez 1% S HAE /=T TS
o, 34 gert FEA HE 3“-4101] 5‘3"5‘ Ao Zﬂ
A= 2—- 399 238 o 2 4 F-H1& Fsh= Aol H
golalme ¥ ‘4’7‘“«] *]Ei o] Al st Zlo] vk
Atk & A% o £¥ 52 3l wiA R SFF
o] =¥ = gl o] 7§'r‘°ﬂ G50l Mg A2 E 531
EZ fE25 254 EdS 42 F ik Al
W) &S A|8EF A= 2—-3Y A Fo wlY F-E o}
A A grte] HE2 §x3= 7o) gk s}l Endo-
prosthesist= A& Z7]d& Ztag e AlE3hg ot
A FEET Wol AL, o AL EE
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Internal Stent: Transhepatic Approach
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Fig. 1. Commercially available metallic stents
Wallstent(Schneider, Buelach, Switzerland), modified Giantur-
co-Rosch Z stent(Cook, Bloomington, USA), Gianturco Z stent
(SooHo Medi-tech, Seoul, Korea), Hanaro spiral stent(SooHo
Medi-tech, Seoul, Korea), Memotherm biliary stent(Angiomed,
Karlsruhe, Germany), Endocoil biliary stent(InStent Inc., Eden
Prairie, MN), tantalum Strecker stent(Medi-tech/Boston Scien-
tific, Watertown, Mass) (from left).
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Fig. 2. Gianturco Z stent placement in
patient with Klatskin tumor.

a. Cholangiogram shows biliary hilar ob-
struction separating both intrahepatic duct
systems.

b. Two Gianturco Z stents(10mm X 10mm
X 7 segments, right & 10mm X 10mm X 8
segments, left) are placed in both intra-
hepatic ducts to the CBD in parallel con-
figuration. Cholangiogram obtained after
stent insertion shows patent both stents.

Fig. 3. Modified Gianturco-Rosch Z stent
placement in patient with Klatskin tumor.
a. Cholangiogram shows biliary hilar ob-
struction separating both intrahepatic duct
systems.

b. Two modified Gianturco-Rosch Z stents
are placed in both intrahepatic ducts to
the CBD. Cholangiogram obtained after
stent insertion shows patent both stents.
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Fig. 4. Wallstent placement in patient
with distal CBD cancer with lung metasta-
sis.

a. Cholangiogram shows CBD obstruction
due to CBD carcinoma.

b. A Wallstent(10mm X 12cm) is placed in
the CHD to the duodenum. Cholangiogram
obtained after stent insertion shows pa-
tent stent.

Fig. 5. Tantalum Strecker stent placement
in patient with inoperable pancreatic car-
cinoma.

a. Cholangiogram shows CBD obstruction
due to pancreatic cancer.

b. A tantalum Strecker stent is placed in
the CBD to the duodenum. Cholangiogram
obtained after stent insertion shows pa-
tent stent.
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Fig. 6. Hanaro spiral stent placement in
patient with unresectable GB cancer.

a. Cholangiogram shows biliary hilar ob-
struction due to gallbladder carcinoma.

b. Two Hanaro spiral stents are placed in
both intrahepatic ducts to the CBD. Ch-
olangiogram obtained after stent insertion
shows patent both stents.

Fig. 7. Memotherm biliary stent place-
ment in patient with pancreatic cancer.

a. Cholangiogram shows distal CBD ob-
struction due to pancreatic cancer.

b. A Memotherm biliary stent is placed in
the CBD to the duodenum. Cholangiogram
obtained after stent insertion shows pa-
tent stent.
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o w)o o) S PTBDRHS A3k 7497} Wt wheh hilar obstruction(n = 32).
B =patients received stent insertion in one of both biliary
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Fig. 8. Endocoil biliary stent placement in
patient with pancreatic cancer.

a. Cholangiogram shows distal CBD ob-
struction due to pancreatic cancer.

b. An Endocoil biliary stent is placed in
the CBD to the duodenum. Cholangiogram
obtained after stent insertion shows pa-
tent stent.
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Fig. 10. Average serum alkaline phosphatase levels in pa-
tients with hilar obstruction(n = 32).
W =patients received stent insertion in one of both biliary
systems(n =9).
[J=pateints received stent insertion in both biliary systems(n
=23), Days =days after stent insertion.
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Fig. 11. Survival of the whole group of patients derived from

life-table analysis(Kaplan-Meier method).
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Fig. 12. Survival of patients with regard to the level of ob-
struction(Kaplan-Meier method).

W = hilar obstruction(n =43), []=CBD obstruction (n =57).
The difference in survival between two groups was not stat-
istically significant(p>0.1).
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Fig. 13. Survival of patients with regard to the cause of ob-

struction(Kaplan-Meier method).

M =bile duct carcinoma(n=50), []=other diseases(n =50).

The difference in survival between two groups was statisti-

cally significant(p<.05).
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Fig. 14. Stent patency in the whole patients(Kaplan-Meier
method).
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Fig. 15. Stent patency in patients with regard to the level of
obstruction(Kaplan-Meier method).
M = hilar obstruction(n =43), []=CBD obstruction(n =57).
The difference in stent patency between two groups was stat-
istically significant(p<0.05).
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Fig. 16. Stent patency in patients with regard to the cause of
obstruction(Kaplan-Meier method).
(J=bile duct carcinoma(n =50), [l = other disease(n =50).
The difference in survival between two groups was not stat-
istically significant(p>0.1).

Table 1. Clinical Efficacy of Stent in Malinant Biliary Obstruc-
tion :Plastic vs Metallic

Plastic Metallic
Patient No. 56 49
Pt. survival(days) 147 175
Stent patency(days) 126 273
Cholangitis 41% 24%
Reintervention 54% 33%

Davids PHP. 1992
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mia, biliary pleuritis, biloma, subphrenic abscess 5]
BEaEy glev 7 dlEs vg vk 7] g Fo2s
ZelE2] FAHZ g Fde] Ad Z FAFE E 5 3l
o} 2Rl E7} 2HE) = ]l T4 TR 2 A" E YR}

3= 759} ' EL] of o] B3| = Aot A"HE
W57} =8l = 79 incrusted bileo|} debrisel] 23}
%71 A Fatkoln, Fe] ZHE Alo]2 A} Foloe
(ingrowth) 7%= 53] &t} A"l EQ] 9|& o] 3]
e Tkl G EZE o 2 2ehA] (overgrowth) T

ZA-97F o), o o) T3l A= A9 glovt
2o Alo) x| A6l ¢ A7 ASel &
H

5.4 (s}
spisated debrisel] 23} 7 -$-¢| = intravenous hydration
oju} FAA|Fotew o] A  glem, PTBDE 4]



Table 2. Clinical Efficacy of Stent in Malignant CBD Obstruc-
tion :Plastic vs Metallic

Table 3. Clinical Efficacy of Stent in Malignant Hilar Obstruc-
tion :Plastic vs Metallic

Plastic(n =28) Metallic(n =;27) Plastic(n = 6) Metallic(n =11)
F/U period(m) 5 5 F/U period(m) 5.6 5.9
Stent failure 12(43%) 6(22%) Stent failure 3(50%) 2(18%)
Cholangitis 10(36 %) 4(15%) Cholangitis 2(33%) 1( 9%)
No. of reintervention 1.5 0.8 No. of reintervention 2.4 0.4
Hosp. days for Tx. 11.8 4.0 Hosp. days for Tx. 9.4 1:1
Costs of Complication 5900 2070 Total costs(DM) 6867.52 4992.40
Total costs(DM) 6000 4000 Wagner HJ. 1993

Knyrim K. 1993

& 3}o] 2kl ~ul EWjol| 4] saline irrigatione]+} balloon
catheter& ©]4-3}o] debris& A|#A3}H o} £ ov-
ergrowtht} ingrowth 2 <18t #H ol &= 3kx}e] Abelin) 2H
of 4E717r& 233t PTBDY WA LS $7 plastic
stent S 4}9) 3}t metallic stentE 7] &9 A= E]
AbalsbH o}, & o= stone basketo]t} hot-tip laser
£ 0|43t AletEe] & FU4E A A= HHE 2=
I

Plastic Stent vs Metallic Stent

ot a3t zke] W E7] o] FY) wlEell X8
H o] A e o) &= cost effectivenessZ} 322 = oo} I}, o]
g =3}+=d| = plastic stent2} metallic stent2] AF=
E5 vt Qlojof ghoh ofd HEd i 3ixte) HF A=
17ke] 80 A =2 7] wjFoll 2AA XJ\A 713
28 712 A X|=2] patencyo|t}. @A A4 o]
metallic stent®] ¥4 patency period- 6~Nde ®
=3 o)== ¥bH plastic stent®E 3~571Y 2 plastic
stentE AFUEE Aol = A7 AbdA Hojx g ¥ o)
A9 reinterventions =8 2 3}A ok =3 gaked 9
HA S5 metallic stent7} 3~15% A xQl Ze w3}
plastic stent®] 7= 20~40%= 2ufo]Al =c}(Table
1). mWebA cost-effectiveness™ ol 4] Al B metallic
stent®] long patency rate, 239 52| late compli-
cationdl =¢8] Z+A 2 reintervention2 $]% Al U
40} 8 A47} alo] Bah ARG AW AA w4
< metallic stentE AFs}l= A 97} 7719 A0 E v|&
= kitEte 238 A A Evk= 37} 9lcH(Table
2, 3). =3 Algl=l ~"glE7} H 5] reintervention®]
LFEE= A$ 7122 A=l EZ} metallic stentql 759
Lo 5o WAAE R A el A5 u
H plastic stent2] 7 %ol slofA= 2RI E2] 1957} A
AR 2 EEE o] iz Aol = NAAS o] E5}e] 7]
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e ofn
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&2 2 ES AR F 2L 2HES AHEH =Hu
2HlEe AgH7F Fodddel fAE e Atele
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o] & F§u A EQ] 2 EFo] = Ao A-fol=
o2] 7}#] H ol 4] metallic stent”} plastic tube stent 2.t}
anpsol et & 4 ek

A”IE delo] MUY

2" EZ} /5 ¥ %x7|o| & transhepatic route22]
Abadwbe] AlgElgl ot 1980t e A sy A Ak
therapeutic endoscopy”} |44 Bl x]Fe) glojA]
2"H EE YA AH-S o] L3} transpapillary approach®
Al o2 A4 WAt s FAA Alee] d9-S A
3l7] AAbstd e A A A Alse] AP o2 AlEA] 3
Zbe] a5 How, 7ke] £Alglo] b B3 XS
B A1E 5 9le] 171 S5 S eleH A
o] & stentXx papillotomy ¥ 4tgle] 7}5-3lc}.

2™ wARA A FA# A)%E (transhepatic appro-
ach)3} W X]7 2] A|< (transpapillary approach)2 o™
73-5-oll Adsleiof sl=rk A A] 71 283 AL A&
Z}2] 733} &8 xolr). 4215 therapeutic endoscopist
7} d= YA FE UWAAA A8E 3 = AR
# 9l interventional radiologist7} ¢l ® e A& 4
A B3izte] A5 E WAt o AL Al ok

a2y AEQl AR A A5 95l
Aol WA AA o] 2k wblolH, 1HEH-F £
3 2932 FHH 2 oJesfe] AuHE Atele] R TEE A
Soll= WAIAA HZoZ2E ofzgo] 222 trans-
hepatic approach”} ©] &3} ¢l & Zu}o]z} 314t}

2 £

Fo] Brl53r oA drddsixle] X 82 metallic

stentAtl &S 3xle] HF PE7) 7o) Hlsle] =& NE



£S5 B initial procedure® 1A= I gl o} 3kxle] A
A 7F v S, oA AF A EZ|ZFe] BT, Aol = 4
N o) Ael FEFEA L EE g, A THA Eg)
AW 3l 7 -$oll = external drainageqt-g A| 33}
2" E A2 g A E0] 87H = A+
2o} Alel o} Aol AE7)ZH-E 32d3}e] external
A173& %3 tube 2®IEZ2] AFgl, metallic
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Internal Stent : Transpapillary Approach

A &t o bl & Aok Y3}

M B

T¥ A7} BrFs s A HA A A Eess A
& 4 oS o, oFAd FoFell o3t A 3 AL palli-
ative treatment 2A] @5 uljed &o] A= 4 gt} o]z
g FF gl 7t 7159 24, 39 D 2G5 A4
£ 7 A FEgol v TS Tl Fo 2 AAl
A E 2A ZAHAA 5 et o]F FAFEN A Ald ==
v o7 drujd o] AT AR 2= A A S o] £33 A
T2 %] Z(peroral endoscopic transpapillary approach)
I FAA At A 7w o] 43 A H 7P A (pe-
rcutaneous transhepatic approach) 22 Z A Y& 5 9l
tH(l). B8 <8 ZA7} =Y 3t eSS
st 4= glopd eheul )-8 9] &) palliative bypass sur-
geryE A& = ok ey dubd e 2= A A
742 9 x vld % (endoscopic retrograde biliary drain-
age ;: ERBD & 2}3})o] palliative bypass surgery2} B o2
Al Azl & o]FHgo|ut XALgo] B HF AEV|7E
o]t} 4ke] A (quality of life)H ol A= §-2] g+ =}o]7} gl
= o] AdoltH(2-5). w3t Ay AZE T3 H5 9l
o) & (percutaneous
PTBDZE ¢Fgh) & v f gho] o F-2 xZ=o] glo] A
ol A3 &S 3177 HEE ¢ deB2(6), HolA A
3 Holx] ¢t qF v IS dxd Ast] TG
F A EAE A8 5 Qo 2 ube] 71 o] AP o)}
A& Q) AEHT).
=& AHA7F Brss oA e & 2SRt A gl
%18l ERBD, PTBD =+ bypass surgerys =712
A3t 2o Yl A= A SE = AE 717 2l 9§
FHAE, =29 AFE, AFETY, AV AEE, iy
o] #H| W& ol]z} cost effectiveness®} 4] A (qual-
ity of life)7kA = F§=A o2 nej=] oo} & Zo|t}. o4&
0] AA3] Aghs oA Foke 23 9] dSEHE AE

transhepatic biliary drainage ;

M ooE 2 o

717ko] ZAr}a ArE w)i= bypass surgeryS A3 o g
# ERBDv} PTBDe H]sff Az oz 72 wj=
£ A3 F 9, FLE Fol HAE A BE A A
A-g o ualy] 218k 9143 E3HE (gastroenterostomy)
S+ A& 5 U= AeleH7).

1. E2lAE AHEES 0|28 WHAIZH A Hx bl
o= (endoscopic retrograde biliary drainage:
ERBD)

ERBD+= WA S o] &3t Alo|AA fF4& &3l
S ol wH TS AF)R-AFHE W o2 197960 A5
° 2 754 (transpapillary approach) 22 3]
Fe}AE 2" BV AR E A TH(8).

ERBD= &®IES ARlsh7] Aol {75 2ok 27
% (endoscopic sphincterotomy)e]| I 3} A 9] Alel
A= ERBDA] 10Fre] Zetie AdES AFsIshes Zlo]
7HE Bgio|th(1). 2 o] f& 7= 8Fre] 2EHlE Hr)
= 10Fr7} patency duratione] 2J3}A] 2w, tj4le] 10
7} 12Fr Alo]eoll & patency durationd] glo] & xo]7} ¢l
ohar deix 9l7] wlEolvh(9~11). = WA A S o] &3
A 12F7F Q& ZekaE 20 ES Aglske A WA
AR Z=7)7F Alghe] Aol 71EA o2 g}

ZelrE] AdHES 7 & FAHS AuE HAo|th
10Fr Z2}2~¥ ~"lEQ 79 I patency interval
4~5o|t}(12). 2l EZ} 23] - o= AR}
ofgtc}. & A, @A, 959 X (viscosity) 18] 3L
2HE A o] BEAGo] EgHod ~HE 4 Fo
3= Zolth(13~18). ~RIE XA o] B ~HE 7
o] =7], A 23 YRRl 55 AEE 5 ok 541 A
9] A& AHsAid, A7 Al g xdle Aol
Ak = glth o] 712 0ddi Fefto] Alo| x| Ao 2 Hogf o

=3 w4 800~1,000cce] HFeo] 7oA Eulg o zm
=5 HAW F=(flushing) 32 7] wEeoloh(19,



20). =3 gx FetelA] FusEe HAe AlFe A4
(colonization)S A 8}= 248 st} 28y} ot e
ol o] &4 (foreign body)o] Soi7}A] Hw, o] Ede
Alte] -2 FAlol f-2idt B8 Algste] AlFe] &=
A& 5 glrh o)A o] FEAF A E FHE o
(21), Ale] 3] A 2E B9 E3) AuAldo] g=d

2 Eo17FAY(22), OddiZelo] £AE 7 $ol = Ale]
AgAA A FEHZ Alqto] E17 5 gITth(23~25).

Fxuje] A2 B-glucuronidase$} phospholipase®
B]3}e] bilirubin diglucuronide®} lecithinS -3 (de-
conjugation) A4 Z =t calcium bilirubinate2} =] uFAke]

24599 (calcium salts of fatty acid)o] H A7 == 7o)
th(26). Alqto] =}stel whe} biofilme] & A o Z45ed o)
A o] F7lsHA = A= 2= E7} whs]A] "o}

a b
Fig. 1. a. plastic stent with side holes.
b. plastic stent without side holes.

2RlE o) AFo] Felala, Aol ola) ~u e}
el i A Fgo] AHE 3 Fald] Aol ¥
A5k 7o el AwA o] wolur] 91 G, of

23" (FAl Eule] dAE Asl) 55 BEA171 A (27
~29) e E YHl| gt

o

[

E4-% 413]+=(coating) A &
7F kel 4oh(30). EelaE 2mlES YA ZE poly-
urethane, polyethylene%-o] &3}A] 23lt}. o]u] ~=HE
Wi 9-E wj2sA AV vk Aot AR doba
4213l teflons 2®lE AAZFo 2 o] g3to 2 A F2
Fzhs A s Rl A =7} 9Jglth (3], 32). 3 ~wlE
9] =-&(side holes)o] Ao A& FAAAth= AP
A7} 9le1(33, 34) F3F5 gl 2w ES} =g o
(35), Aol A= OddigeFol] 442 & F7] 9)aiA] =

HE A E Sukd W 2§17 AN ER e olr)
(36). 22} Slol 4] Q1 FE, Eehae sdEs] AL
AnelE ofel A4A) AlEE obdAa BUR AAS A
33k gleow, Ao At g Fepx %]1 £HlE2] Ach-
illes7A 2 2 wFolol = Al A o]t}(12). 2} Setr el ~u

Ex= FHollA 53 A3 Z<= ~=l E (expandable met-
allic stent)ol] nv]3j <F 1/109/] 718 AEE A7 s, v
£ H o] At E A8 E WA E 93 AL 10 ~
20 A== 7hdsic). aely ZelaE A EE olzlzt
A& dAdell A 71 d ] ol wlel Folata & 5= gl}.

7374 (transpapillary route) 2.2 Zg} g A" E
5 FEWE ARIAl W ¢ Aol ule} vl E3fe) x}o)
7} & 4= g1t} = hilar lesion®] 73-$- ERBDel| 93t o4&
v o] E-ZFHa 4= ¢l ©]7-& hilar obstruction®] 7
T 2]k vl o] H 93t H$r) =8R] o o]
D3k 3ol 747 20 EE 4]l 7} 7|8 o2 o3&
T 7] ool th(36, 37). Hilar lesion®] A% A== 7
22 3 A FS o] &3te] FrHl 9] segmentd FA]o

Fig. 2. a. Occluded plastic stent(Duode-
noscopic finding)
b. Reinsertion of new plastic stent.



a b

Fig. 4. An example of occluded Strecker stent due to ingrowth
of tumor through metal mesh

Wl hi= A, Aol whabal el abe] AS o} F o7

2k} oht}. o]2{ g Ao 4 ERBD9} PTBD+= H¥
d FA e 2 Ao o}t A& HehHql A 8ol a
& SlTh(38). & Aoz FE A4 27} 2
g el N F "ol A, £ o dx W &
o] o] 9l A -$-oll= PTBD~} ERBDel| v]3 f4-
dfepar 'P“l‘:]'(l) PTBDX: wjo} Zho] uhg] x| Zujot 4=
Ae Aol da, = wid AAHGER) S & 5 o] fH
atef. et Hﬂmu e 7} WAkshar wj o gho] o] -2
EZx5) o] ¢t} o] PTBDY ek ole}x 3 4= qlch

2. WEAM Z= vz (Expandable metallic stent;
EMS)2 0|28t LHA|AA AdM = =
A= H AT d=e|r) 13ld &

e
)
b
il
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Alm
o
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c . d

S 7= A TS e HE W E ARE
173 9] 77 o] iz}
S WSl A ghabslE A 2S5l A7
ZetiE 2"l E vlsle] dete] 7}
gk Al 7bo] A A A" EF) o Alu] 2
off Wi EE 2R At o] A7} HH =]
HAdL A9 §A =oh(39).

EMS& =3t Zet28 2wl B w8 EH 0] A &
= et A Eo) o] &l Ay 3} (epithelialization)® <7 9l 2
v 2 A2 223} biofilm?3 A2 o|u}at = o) At}H(40).
aRd EMS7} 71E9 FebaE AulEl) vwale] U=
9] 93 A& 72 s 43s}e] # 1k patency duratione] 1%}
off glelAe 7Idak 13F AA |t A= EMS7}H
Zg}2 ¥ ~H Eo] H]3) patency duratione] f2]3HA 2
o], EMS7} &gl A AAZ 5 ko 4% o vk
3 (41, 42), Davids (43) 5-& EMSE gHxufjo] AH3) 3-8
27307 ol = 33%) 4] & HuslH A, EMS7} 23l =
71 E3F o]l R %] FAlol=ta B uslgict A2k
A E oA FoFol 3t A4 FIRA THF HE
ot 29, FF5 19eA] 1~ (S 20 Y)qtkel E-
MSe] #H o2 o} grsde] A3t Tt o] 2}3ko]
EMSe] #A|H o2 F< wH(metal mesh)Alo] & FoF
o] ztg} o7t 4= 9l 2™ (ingrowth), =3+ A8l E ] At
o 7 ool F2](overgrowth)d = ¢l7] oo wl=
Fatel = EMSe] #H o] Zefd 4 ki go(45).
=3k EMSe| e 2= gho] vistis A o] o &
H AbdEtH WA AA AAZE A ke AS E 5 9l

o

3

EMS@]‘—C— k2] 9o)a) #Atx = 8 (Strecker stent)



222 33w = (Wallstent & Gianturco Stent) 53 o]
SITH(46). kol A} AFEF u)e} 7o) EMSe] Al g o 2
T gAate| 2 Foo] Alel Boirke Aol B2 (47) Al
ol2e] Fk AFE W] Y8 HT =524 (covered)
EMS7} 7Wib=] ¢l i (48). 1819 ]2 8t utiald EMSE
=% 2] side branch7} 93lth= Ho] A 2 1Fo} i) =
g EMSe| #A1H-& At A8k A A7} o] gk Ao)
t} o] A WA A 22 A A7} 7Vssta 7)1 &2 EMS
Hr} o] 2331 Fo AFE JAE 5 & YUY
2RI EZE A= leh(49). Nitinol A®lEE nickel-ti-
tanium 2 9HE FU3 EMSEA] 7Y Alo]e] Eo] A
o] glol Fkel AFE AT 5 UL WA A S o] &5l
Tl AekS Aol g7l e2x 2 A7} 7Fs-3}c}. Nitinol
2R EE s FA] & 71 E ZHA flou 2t Ak A
Aol A= 71l Zw| x5 ek & A A3 AF Nitinol
2HEE 7|EH 22 4F]]e] A ga AHE 7% o)A
o] 46%¢°l =3l 7]&2] EMSe| v]3) patency duration™
Al Z Ae] 7}t it gH(50). F AW ES Y2 289
5 5ol 7)ol 2R E H o] WA on o]F 49
o 4 t}A] ERCPE- & 2y 392 sludgeol] 95t 28l E 9]
Aaol, 19¢ Fpel AF QA A4e] stk
g} =3 Nitinol 261 E % o)z} gol w55 A
$17F el FahE A9 AFlslz 9l 2w Klatskin
FF A=y E—-"]"E‘ 71 3h7] olgich.

ot Fokoll ¥-& EMSE Foko] F71} $14]o) ulet
w e} E3bol] 2po]7} 9lS 5 A AT F FAA Fofo|t
o) Ak ool EASE ATt T4 PAol =
o 471 WFeled EMS7} ol o 42 9 4 3l
om, g4l e o §Aoltiehs g gt of
A2 a5 Aol A<t Shxlell A, dx Hutel] A
o] A3 =gl shale)] wls) EMSe & z
s 4 gleelel ARATHAL, 46). G o] Zh £
o (intraluminal mass)©] &2 8l= 7 $-oll = Foko)| 23+
el 7] AN S dAslr] fla) Zh Akl gelut
=42 29 8¥ & AYF F EMSE @+ Aol pa-
tency duration-S 2]+ Zolata A5 = tH(44, 46).

Streckert} Wall stentt Z-stent(Gianturco-Rosch
stent)el]l M]3 fAAdo] Hol o] Rty FFo
= MAEA #2212 312w, Zstentol] vls] =23}
TE2E 7R F5% 722 Qe oA gx F e ujod o

frelsteh(5l). vk Felay xEES) wpEvixia
EMSE 7H#&% wd3el(hilar cholangiocarcinoma)g 1)
F3 7 whate] WHell = B A AL 2 gl Ao

AHdolth(44, 46). 7hl gt Wl 49 EMS2] A Ae]

o] WA I} vlsle] v F- E A 9ol xele] Bxdt
4ol o3 x Bo) wig A ¥F wE H43E 29

gtod &= W7ke] A g 5 qlokw g weba
Coons(40)= EMSe] A A3t A Ao 24 71 Pdri ]
cm, ZH 2x9] 79 SmmE v F YA 2] gtz
FA st}

3. &Y S gEof 28t m2fN e stxjol|M o W
= [
b4 = Gl Yol BFY F5 vl R(EMS)
23 oby ThE ato] we) fielriT & 5
Pele g Fopel A% E AT W) S
ua} %ﬁ:— o] 43 AEZ Pelm el FFsA
A F2A AN AFE & 5 97
zjv_g_i 1:]-5 3}z _7}(4?‘%}_- 7].—-Ho] A=A
015}(52 53). WetA 2 71 Etell EMS7) A ©= g3t
gatol A AEs gl o 2 Ave 28 BEag A ot
tH53). F FAH 2F= FFNA] EMSE, oY =8 %
A AAE = FEY WEY FJ AF2 ¥ 20ES
Z7] FA L =E Xt 23] 7] = 23l o) of 7)ol = Aby] A

E2°] 2] (epithelial hyperplasia)e] #odgtcly oad=]
SleH(54). Deriere(55)—':~—°— 207 o] o}x %% qu} 27}
of EMSE €3S, 192 344, ol & 192 671 <A
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Table 1. PTBD2| &%= (Reprinted from Ref 1)

<7} internal-external drainage® A] %3+ 7#-$-H} o
™ ©]712 small boweloll 4] bacteria®] ascending infec-
tione] dejuix] ¢4 wjE o2 A7}t fe}. 2 g o)
of| & o] W7 == bacterobilia= PTBDE 7[X 32 9=
7ol BE FA e A #AE ¢ glon] I A A 2E YA
o= A3, 5).

281 review(71804|)

Retrospective
Review(25704|)

Prospective
study(5104)

SZU HE 75 1.8% 1.6% 2.6%
Fever 13.0 6.6 11.8
Sepsis, Septicemia 2.9 3.1 =
Bleeding, Hemobilia, 3.0 - -
Aneurysm, AV shunt 1.6 = =
Hematoma (subcapsular) 1.5 1.2 -
Hemothorax 0.2 — —
Pneumothorax 0.5 — —
Bile Pleuritis 0.2 - -
Dermatitis 0.4 = —
Pancreatitis 0.1 = =
Anemia with BP drop 0.1 = -
Abscess 0.1 0.4 —
Pain 1.6 55
during procedure
(19.6% upto 1 wk)
Drop in BP 0.9 - -
Catheter dislocation 4.5 8.9 7.8
Bile leak besides catheter 0.4 3.1 2.6
Catheter Occlusion 3.3 8.2 27.4
Electrolyte imbalance 0.5 = —
Total Cx. Rate 36.6 33.5 71.8
Mortality 0.6 0.7 0.0

a ' b

however, the hair wire can go into the portal vein.

N Fig. 1. Accidental catheterization of
portal venous branch.

a. During left PTBD for the patient with
Klatskin tumor, left portal vein branch
was inadvertently catheterized with 5
Fr. catheter(open arrow). Note that the
course of the portal catheter is in par-
allel position to the accompanying bile
duct catheter(arrow). In liver, bile duct
is located in close proximity to the
portal vein. Thus, if the bile duct is not
securely punctured, in other words, if
the bevel of the needle is only partly
in the bile duct, injected contrast th-
rough the needle shows bile duct,

b. Contrast injection into 5 Fr. catheter resulted in direct portal venography, showing no evidence of portal venous encasement.
After the direct portography, the catheter was removed uneventfully after the embolization of the tract with gelfoam pellets.
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Fig. 2. Delayed arterial bleeding after internal drainage.

a. Initial PTBD tubogram after the external drainage shows hilar obstruction.

b. Three weeks after the tube reposition, patient complained bleeding from the tube. Tubogram shows 8.5 Fr BSL type tube
(Cook, Bloomington, USA) located across the obstruction. Multiple amorphous filling defects are seen in the left duct, suggesting

blood clots.
c. Initial arteriography with tube left in position shows normal arterial tree. We could not find any bleeding focus.

d. Arteriography was done after the removal of the catheter. Safety guidewire was left in the bile duct (open arrow) to maintain
the tract. There is a small pseudoaneurysm (arrow) in the right hepatic artery, where it cross the bile duct. Right hepatic artery
is encased by the tumor and shows diffuse narrowing.

e. Multiple coils were used to embolize the right hepatic artery (arrows). Coils were positioned distal as well as proximal to the
pseudoaneurysm to prevent retrograde filling through the collaterals. Arteriography after the embolization shows successful iso-
lation of the the aneurysm from the circulation and preserved right intrahepatic arterial flow.
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Fig. 3. Delayed arterial bleeding with large pseudoaneurysm.
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a. The patient had pancreatic carcinoma and PTBD was done as a mean of preoperative decompression. Postoperative PTBD

tubogram shows patent cholecystojejunostomy.

b. Two months after PTBD, patient suffered tube bleeding. PTBD tubogram shows large filling defect at the entry site (arrow)
suggesting large pseudoaneurysm. There are multiple filling defects in the common duct suggesting blood clot.
c. Hepatic arteriography shows filling of large pseudoaneurysm (arrow). This aneurysm was also successfully embolized with

multiple coils.
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Fig. 4. Punture into Too central ducts.

b

a. The patinent had Klatskin tumor and PTBD was inserted in the other hospital. However, the patient soon developed continuous
bile leak and fever. Thus, he was transferred to our hospital for further evaluation. Initial tubogram shows that the puncture was
tried from the right side. However, the catheter tip is in the left hepatic ductal system. Right ducts were not visualized at all. Bile
ducts in the right side of the loop of the pigtail catheter (arrows) are ducts of left medial hepatic segment (B4).

b. Contrast media injected into the catheter tract shows perihepatic biloma and right segmental ducts. New catheters were
inserted into the perihepatic biloma (arrow) and into the right hepatic duct (B5, open arrow). Also, the pigtail catheter was
exchanged into a new straight catheter with multiple side holes both in right (B6) as well as left hepatic ducts(black arrows).
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Fig. 5. Pleural effusion due to transgression of pleura.

a. The patient had Klatskin tumor and PTBD was inserted to
B8 in other hospital. The patient did well for 4 months and
visited this hospital because of pericatheter fluid leak. PTBD
tubogram shows large amount of pleural effusion. Also, the
puncture site looks unusually high (arrow).

b. Contrast media was injected into the tract. The injected
contrast media leaked into the pleural cavity (arrows), su-
ggesting the transgression of the pleural cavity with the cath-
eter.

c. Because of continuous leakage of pleural fluid, another
catheter was inserted into the pleural cavity. Since the level of
obstruction in the right hepatic ductal system was high, dila-
tation was not severe and the general condition of the patient
was poor, new catheter insertion into lower position was not
attempted.
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Histologic Diagnosis Through PTBD Tube;
Cytology, Brush, Forcep Biopsy
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Fig. 1. Diagram of procedure for forcep biopsy through PTBD.
a. An 8.3F Desilet-Hoffman catheter set is placed into the tu-
mor mass.

b. After removal of introducer, only the sheath is left.

c. Long biopsy forcep is advanced as far as it will pack into
the mass under fluoroscopic control.

d. Biopsy specimen is taken from the mass.
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3) Forcep biopsy
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Fig. 2. A 47-year-old woman, who had recurrent jaudice, fever, and right -upper- qudrant pain.

a. Transhepatic biliary drainage was perfomred. Cholangiogram shows a long stricture of the common bile duct, from which
subsequently mutiple tissue specimens were taken at the stricture site. Histological examination of first attempt was consistent
with fibroblast proliferation and chronic inflammation.
b. Tissue specimens from second trial were also consistent with normal columnar edipthelium and heavily inflammatory cell in-
filtration, without neoplastic cells. It was proved as chronic pancreatitis with cholangitis by operation.
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mgkel APl AE T 2NN

a
Fig. 3. 60-year-old-female with jaundice.

a. Cholangiogram shows smooth tapering of distal CBD and marked dilatation of biliary trees. Biopsy forcep was packed into the

site of the obstruction, which is the area of the ampulla of Vater.

b. The microphotograph shows well-differentiated neoplastic glands with chronic inflammmatory cell infiltration. It was proved as

adenocarcinoma of the ampulla of Vater by operation.

a
Fig. 4. 68-year-old female with obstructive jaudice.
a. Focep tip is placed at the site of mass, and then sample tissue specimen is taken
b. Microscopic specimen reveals neoplastic glands showing moderate differentiation
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Cholangiocarcinoma Arising form Choledochal Cyst and
Recurrent, Multiple Biliary Stones
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: Bile ducts, interventional procedure. Bile ducts, neoplasms. Bile ducts, cysts
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Fig. 1. Postcontrast CT scan shows
multiple saccular cystic dilatation of
the intrahepatic ducts with low density
mass-like lesions at the main intra-
hepatic duct.
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| Fig. 2. a, b. Percutaneous transhe-
patic cholangiography demonstrates a
cystic dilatation of the main intrahe-
patic duct, and nodular filling defects
and narrowing of the remnant CBD
~and choledochojejunostomy site. c.
Balloon dilatation is performed with
18mm balloon catheter. d. After bal-
loon dilatation, internal drainage cath-
eter(10.2F) is placed. Drainage of the
contrast media is more improved.
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Hepatocellular Carcinoma Presenting as Intrahepatic

Luminal Mass

SAIHHO : Liver neoplasms, CT. Bile duct radiography. Bile ducts, neoplasm
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< Fig. 2. The exophytic mass is noted in right lobe of liver but
Fig. 1. Abdominal CT demonstrates dilatation of both IHDs there is no evidence of dilatation of CBD. Thickened GB wall
is also noted.

and suspicious thrombi in left portal vein.
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Fig. 3. PTC demonstrates the filling
defect in confluent portion of both
IHDs and CHD. Biopy was done.

Fig. 4. On cholangiography the ovoid
shaped mass is sharply delineated.

Fig. 5. Photomicroscopic finding from
hepatic duct shows fibrinous exudates
and tumor tissue. (H&E, x100)

Fig. 6. High power view of tumor
shows trabecular arrangement of
tumor cell having hyperchromatic nu-
clei with prominent nucleoli. (H&E, X
400)
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Transluminal Forcep Biopsy of Malignant Biliary Stricture
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E-F CTA right intrahepatic duct®] dilatation3} 3+
7 right intrahepatic duct 7]A] %ol mass lesion®] 2]A]
= (Fig. 1). o]o] A]8& ERCP 4} right intrahepatic
duct 7]A]4-¢ll polypoid filling defect7} &A= 1

proximal portion®] duct+ Ho] %] ¢-2(Fig. 2).

Al A =

HA PTCE A3l Wd ¥9E g% ¥(Fig. 3),
PTBD®} 72 x2}°. 2 9F biliary stent introducer
(SooHo medi-tech)ZE ®®¥ #-$)7}x "ol @ o] intro-
ducerE %3l biopsy forcep(5F, 65cm long, Olympus) &
2 7p7] & 359l A 23S A st (Fig. 4). = ¥
drainage tube& Ar}istsivh. W eld 3= adenocarci-

Fig. 1. Abdominal CT scan shows marked dilatation of right
intrahepatic duct. Notice subtle mass effect in distal portion of
dilated intrahepatic duct.

Al EH0] : Bile ducts, biopsy. Bile ducts, interventional procedure

74 7)Y Feke] RUQ discomfortE 42 W, LFT 4 Alk-phosphatase, GOT /GPT 7} Z7}5] o] il o

&+ & : Cholangiocarcinoma involving right intrahepatic duct

noma® ¥ 3% gt}

L.

A3 Aol dx FAe 9L T3
$18 2R Al o] Ab&E L ¢leyt 1 sensi-
tivity7} ¥l 3 v} 71 3 percutaneous fine-needle as-
piration biopsyi= 54l W © 24 sensitivity7} &
& #Holu, CT ultrasoundol] 4] 521§ £3|7} Ho]x
%2 W= biopsyAFA| 7} o]2]-9-1 wE}x] o]ei3} aspir-
ation biopsy® t}E A7]|¥t} bile duct lesionol]Al=
sensitivity”7} 433 wrhar e glch Forceps o] 4

gt transluminal biopsy: H|A ZH o A1£% A

Fig. 2. ERC shows polypoid filling defect(arrow) in right
intrahepatic duct.



Fig. 3. PTC clearly delineates the filling
defect with dilatation of intrahepatic duct.

Fig. 4. After percutaneous biliary drain-
age, a flexible biopsy forcep has been
inserted through 9F introducer for biopsy
of the lesion in right intrahepatic duct.

vl © 24 bile duct lumentiel| 4] A1 A& A FH 3o S A FH o & Aoz AHch
24 fine needle aspiration biopsyZ} o1#g A} E7}53%
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o}, 22y AA}E2] 2P AF extraluminal mass lesionel] sluminal biopsy of biliary strictures with a bioptome. AJR
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Complications of PTBD : Management of Fractured
Drainage Catheter

BT wsH -2 2 zua
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S4B : Bile ducts, interventional procedure
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2l : 564 /d=k
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ARNAE FA2 A FF 42 543
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%%%%41@k DA a3 el oo shelete] 93 QTelel w4 9w delgli THE 4 9w
A7} 3ol 4] 3 5 9leh. 2o S} 20] ST A8 BAE ) S}
7 BolZt AL Fate] Hejxl 27te] Qi PstA o
3lo] BR-E-S shobd 48] 2 Wlch(Fig. 2). o] Foll A=
< o) 7 ehE P,

Fig. 1. Scout film shows a completely fractured biliary drain-
age catheter at the right upper abdomen.

Fig. 2. Photogram of specimen shows a fractured catheter
and grasping forcep.
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Fig. 3. Scout film shows a partially fractured(arrow) and
dislodged biliary drainage catheter at the right upper abdo-
men.

Complications of percutaneous biliary drainage and stricture
dilatation. Semin Intervent Radiol 1994 :11:242-253

Fig. 4. Cholangiogram shows good opacifications of bilie
ducts after a new drainage catheter was inserted.
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Angiographic Detection of Delayed Bleeding after PTBD

Insertion
OI8HA - 1= - XL - upxys
A1Eo 8 o) Il 8} wp A} bt Al

SAIEHO] : Arteries, therapeutic blockade. Bile ducts, hemorrhage
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2 : 58/ ¢z}

2 &t474 1 GB cancer = PTBD = Al38% %] 20 "kel] A]=tg] =9
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Left intrahepatic duct = &3te] PTBD tube 7} in-
sertion =]°] 9l3= el ¢} 21 celiac angiogram Aol 4] &=
T ¥}t (Fig. la). PTBD tract o]

dol 3AE 38

safety wire

PTBD tube & A A3} t}A] angiography % A& 3}9]
S o PTBD tract o2& Z°d A7} extravasation = 3 9J
= 25 WA H(Fig. 1b). 8 ¥-9]%= PTBD tube 9}
left hepatic artery branch 7} cross 3= R o = A4 7}
= 9lt}h. Microcoil (MWCE-18-1. 5-0-Hiral, Cook, Blo-
omington, USA) & A}-8-3}o left hepatic artery branch

Fig. 1. a. PTBD catheter was inserted through the left hepatic
duct. Celiac angiography could not demonstrate bleeding fo-
cus.

b. PTBD catheter was removed after placing the guide wire.
Left hepatic angiogram showed extravasation of contrast me-
dia along the guide wire (arrows).

c. Embolization of segmental branch of left hepatic artery was
done with microcoli(arrow). Post-embolization angiogram
showed no evidence of bleeding (arrow).
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£ embolization A]Zt}. Post-embolization angiogram
Aol A o] o]Ate] 282 HolA] dgich(Fig. 1c).
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2 PTBD tube )| 2%} chronic irritation ¢l £]3}°] hep-
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Angiography & A|8& o 59 & S 5 dsd=dl
0]:= PTBD catheter Z}4] 7} tampone ¢ 2&-2 39«
Holch o]g} 2 A5l EEHHE A} & o tract
ol safety wire & @753l catheterE A 3= A o] =j

£ %2 3}t}. Hemobilia 7} hepatic vein ©]1} portal vein
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F}o] fitstulous tract o] UY 7§ h7l+= drainage
catheter 9] size S & Z 22 v}4H tract Well A tam-
ponade 7} & 4= ¢lt}. 121} hepatic artery <} fistulous
tract ©] 91A v} pseudoaneurysm ©] Sl A-$-2] W&

o)) 4] transcatheter embolization ¢] & 2 d}c}.
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1. Monden M, Okamura J, Kobayashi N, et al. Hemobilia after
percutaneous transhepatic biliary drainage. Arch Surg 1980;
115:161-164

2. Hoevels J. Complications of percutaneous transhepatic biliary
drainage. Ann Radiol 1986;29:148-150
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Embolization of Arterial Pseudoaneurysm after PTBD
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ZSAMEFY : Aneurysm, hepatic. Bile ducts, interventional procedure

Arteries, therapertic blockade.
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UAAZA 3070 E A FFA9} %Igksle]] Whipples’ operation HES-. W1 8+41 fever 7} 913 CTAY 72+ EE7 9} 7}
Ytz e] gate] #atslo] PTBDE Al Als U5 st mjodo] qlglom deke] 8% gt 7}
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PTBD tubeel 913t % 215 7MY SoFe) o] Fo 2t 7bg SR, B wostel, 549 wet Sol
AR (Fig. 2). A= A8 F 714 S F= 445 o stk g Aol ofshd 2 Wl xE 33.7% %A 7 FE R
BEHA G- 7} 7h W sted oo (16.9%), 5 — 2o wretol) 54

W whete] A9t 24 G2 29 b AdH o2 el
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(Fig. 3), 270 coil (0.018", 3mm, 1.5cm)¥} Gelfoame ottt #eA PTBDF 4 &3 e AF7} dold Al

3] xed S st A A E o] FL31 o]z Ft
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Fig. 1. lli-defined hilar mass(arrows) with dilatation of both

intrahepatic ducts. ; e o i

Fig. 2. Contrast filled pseudoaneurysm(arrow) of right hepatic
artery.
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Fig. 3. Nonvisualization of pseudoaneurysm after emboliza-

tion with coil and Gelfoam.
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Uncontrollable Portal Venous Bleeding after Traumatic PTBD
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. PTBDZ 7]£% 4l o]

7193 °] st

2 yellow sheath7} SoZt% tractE

HaarAd A ASEY

PTBD t}&d X383} celiac angiographyAtel 4] right
hepatic artery®] inferior branch2%¥] outpouching3}
£ 7HE97oF Belth =3 9 7] dd| = catheter 5
) ¥} oF7F Aol 4] right portal vein 2] branch”} %3
¥o] arterioportal shunt®] A=7o] Jéﬂﬁ}(Flg 1).
Right hepatic artery2] inferior branchs %33}
7H 572 91X el F (Fig. 2) 5mm & 8mm
coilZ embolization S *]3)3}sith. Embolization ¥ an-
giographyel| 4] arterioportal shunti o] A 3] Folgl ot

1
Fig. 1. Celiac angiography performed a day after PTBD shows a lobulated contrast pooling space fed by the inferior branch of
the right hepatic artery. Early visualization of the segmental portal veins (arrows) suggests an arterioportal fistula.

A2 yd3te] &5 PTBDE A3 & F PTBD tube® A3 &do] A%

EX T 7 ) A 2E tube ARl

G 2] ol Ak EH o UL
1'“71% 102 Azbsla Ales v oH(Fig. 3). A=
PTBD tube®] &3do] HFo ] ET3a AlS A
27} "olx t}&d shock Arel7} =gtk tHA] celiac
angiography S A3 3}4 2 o 7]—/‘4E W2 o] zjto|}
W Z¥ L Holx] ot Ad A7) A right portal
vein?] branchE2Z4%E &34l 2]3} staininge] Yelstt}
(Fig. 4-5). 12|} portal vein® 29| access’} E7}53}
B2 o] o]A] Aled X3 A= S TE TYIE

F Ab% shedeh

Fig. 2. Selective arteriography demonstrates the exact site and feeding artery of the pseudoaneurysm.

Fig. 3. After embolization with 5mm & 8 mm coils, the pseudoaneurysm is completely disappeared. The arterioportal fistula is

still remained (arrows).
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PTBD %9 3t &4 =82 94 dojuy g
dA- )71 st QA o2 vl AR 2 ¥ 1.7%0)
A 6.4%7A B33 9l PTBD ¥ ul2 470 tract
hemorrhage 7-¢-, portal ¥3= hepatic venous bleedinge]
A= Al 2 27 9] tamponading catheter S AHq]5}o]
W A de] B MAdgzo] eg A9 w@x 9k B
Sd= &5 PTBDA] oJ2{zt#o] Z 2 22 guage needle
AAF 3 obe} yellow sheath (5 French) 4F3l %= 319l
7452 % catheter 729} T3}
AP shunt ¥ F WA angiogramell 4] &<l portal ve-
nous bleeding> PTBD A]% % yellow sheathel] ©]3F
sizable?} fistulaol] 2]&t 7o 2 F==c} we}r] PTBD

pseudoaneurysm,

‘ﬁ Fig. 4. Celiac angiography performed
the next day of embolization shows
diffuse severe vasospasm reflecting
the pateint’'s shock state. No arterial
bleeding is found.

Fig. 5. Delayed portal phase demon-
strates multifocal extravasation of con-
trast media from the portal veins (ar-
row).
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1. Olcott EW, Saxon RR, Ring EJ, Gordon RL. Catheter tract
hemorrhage during percutaneous biliary intervention :man-
agement with use of a retained transhepatic guide wire. JVIR
1995;6:433-438

2. Goodwin SC, Stainken BF, McNamara TO, Yoon H-C. Preven-
tion of significant hemobilia during placement of transhepatic
biliary drainage catheter:technique modification and initial
results. JVIR 19956 :229-232
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Self-Expandable Metallic Stent Placement in Malignant Biliary
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=AIEHY : Bile duct, stenosis or obstruction
Bile duct, prosthesis
Bile duct, interventional procedure.
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: Obstructive jaundice due to periductal metastatic lymphadenopathy

HZES 4 A7 F Terumo guidewire® | 2 3

A Aol AN KA. 2T A%

(o3
N ol
ot N4,

“safety wire” & ThA] Alo]AAW7EA] Z1))AFch 1%
10mm, 4 cm Blue max balloon catheter (Meditech Co.)
£ HE9 WAl ARG oF 3~43]q] AH 2~3F
ZH4 107192 2915 g2 3o (Fig. 2). 1=8]aL

Balloon catheter= wl % 8mm, 7cm Endocoil stent

Fig. 1. PTC shows complete obstruction of distal common bile
duct with rat-tail appearance at its distal end, and marked di-
latation of proximal biliary trees.

Fig. 2. Balloon dilatation of the obstructed comon bile duct 1
week after PTCD, with 10mm, 4cm balloon catheter (Meditech
Co.).



Fig. 3. Cholangiogram immediately after stent placement:
mild segmental stenosis of the stent still remains.

(Instent Co.)Z guidewireE whe} AH4]3}3L deploy & n}
AEE ot 1 9o Axe] FAR9r} Folalsict
(Fig. 3). 4%l 347 ALS & v} 229 & Wolx|
stent W7do] Aako 2 MeE o] el G A7} 2H
EE F3lo] Alo) X gl 2 & vl &= 9o} (Fig. 4).

2 1~ A, SAES AA A AL 2
WEY 2 Alehis] Wielzly] Rrks 2ulE ofgto ze)
Fobe] Friat 24w Folch. Sdo] Brbsa et B

Fig. 4. Four days later, the stent is well expanded and the
contrast media drains well into the duodenum through satis-
factorily patent stent.
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1. Davids PHP, Groen AK, Rauws EAJ et al. Randomized trial of
self-expanding metal stents versus polyethylene stents for
distal malignant biliary obstruction. Lancet 1992 ;340 :1488-
1492

2. Boguth L, Tatalovic S. Antonucci F et al. Malignant biliary ob-
struction : treatment with self-expandable stainless steel en-
doprosthesis. Cardiovasc Intervent Radiol 1992 ;15:351-355
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Metallic Stent Endoprosthesis in Malignant Obstruction of the
Choledochoduodenostomy Site
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S| Cho] : Bile ducts, stenosis or obstruction. Bile ducts, prostheses
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P2 25U} SRR FE B2 Q. 2HYA 5 2hikE Al ) A kstel cholecystec-

tomy ¢} choledochoduodenostomy A1 A]8}9] o1} 22 W 2] 7 Alol| A ©hrdelo & 3=,

Zl £ & : Obstructive jaundice due to recurrent GB cancer involving the extrahepatic bile ducts and chole-

dochoduodenostomy site.

GB cancer 7% 27045 28 CTol| A 7hlidao] &
e oAl oG e 9 o] F3 7} Bolw) 7 H e 9]
gh ZhEo] BRslA Rof Foko] At x)absleich
(Fig. 1). PTCA} CHD, CBD 18|37 34 o] x| AH-5-3}
71 AlsHAl FobA il CBD2 9o A3}lsl=l
Z G o] uhs g)gdth(Fig. 2). Basket o3 ZA A4 A
E Al=shgd o} Af3tar vl 3} © 2 internal & exter-
nal biliary drainages AA]3}git). B7) T xodsA)l 7}
N AAbH o2 WA uk SMA portographyol A ZH&-
o] Fofol| 2% encasementS R th(Fig. 3). <] 3}=]

Fig. 1. CT scan shows an ill-defined soft tissue mass(arrows)
at and around the CBD region obliterating the portal vein mar-
gin. Note surgical clips at cholecystectomy site.
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3. Wallstent (Schneider, Buelach, Switzerland) S 4}<g]
ShelcH(Fig. 4). o Baell 4 Tofo) YL 2r} wEss
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43t Aol A AH 95 g Ee] A kA A=E &

4

Fig. 2. PTC shows marked narrowing of the distal CHD, proxi-
mal CBD and choledochoduodenostomy site(arrows) with dila-
tation of the intrahepatic ducts. Note a large calcified stone(s)
in distal CBD.



Fig. 3. SMA portogram shows encasement of the main portal
vein(arrows). Note a PTBD catheter through the mass and
stone in CHD & CBD.

waelet,

1 &

oubd o 2 93} AA|Lo] B3 HAA LS F
ukgk A gl 79 ghxle] A E7| ko] A7 wlj el $HAb

o 3A A 2 JZel ol L X mye] 7
Zojo} 3l o 3]AJolofof ghr}. o]f3t S HEE 5
9l uhlo] self-expandable metallic stentZ ©]-8-3} in-
ternal drainageo] ™, 53] £oko] Aul By A A& 71ks}
A Al4e] 7FAA S A ztsbH Wallstent7} wbsha 3k 7]
o2 A7tgct o] #Ate] Ao 71EY GRS
B3 AX3 4 AR CBDe vt gls A3]3te 2
AN & A A= A3t ditel o] AEE I &
HES XA = Au e} g xlo] o) A o] 7]o]
A =)o} wpgkAlshA] ¢k Alelth wheba] o) Fel A ut
Eojzl FGAA o) A AT N-9 = 2ulE A 5
A7} 4 F3lh

Fig. 4. A Wallstent is inserted through the choledochoduo-
denostomy site with full safety margins.
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1. Lameris JS, Stocker J, Nijs HGT, et al. Malignant biliary ob-
struction : Percutaneous use of self-expandable stents. Radi-
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for managemnt of malignant biliary obstruction. KJR 1992 ;28
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Metallic Stent in Malignant Biliary Obstruction ; Distal
Common Bile Duct Cancer
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1 sbapAL Al 5, 1))

us=-4 s 229

uzs

ZAIEH0] @ Bile ducts, prostheses. Bile ducts, neoplasms. Bile ducts, stenosis or obstruction
g TIA /A=

Haad 32 8 A=kl &, W]l 24 T-Bilirubin 12.2, D-Bilirubin 8.7

Zl &t ™ : Cholangiocarcinoma of distal common bile duct

BB CTAAA} A9 grte] Hojulg) s 7| A5 o
E3te] 16emA =2 Eovt gl (Fig. 1) L o} #4417}
A7) Holz| grom Fofo g A7tE = ¥4 A EER
#2¥ (Fig. 2). PTBD 434 = =7} AlshA &
“HE]‘H AL fF-FEeFo g 7)A|} Fudate] woko)| ik
. dFA Foll A% Tubogram Aol = FE3Ae] 2
A2 9 4(Fig. 3). 2498 F3s17] 98 f=
Foks]ell 91 #A]7] 3 Terumo guide wire® E3}A)
o TR Ho|Z Ao AF o2 Yo Yt} (Fig.
Atsl gl o} Hanaro stent 10em X 1em 2 A2 3o
FoFrtololl EFAIF Ao 2 Tubogram & ]33}
I 23A7} EHsk=rHE #]ldcH(Fig. 5). 34 F
PTBD tube = A 738}7] Aol stent 7} & HA ¢)=r}=
ghelsbar wp| 2t e 2 guide wire & A A3k} (Fig. 6).

ON

2 oo of e
o

A=y
PTBDZ

HI=

Al &FF-ol] dFU A T o] Tubogram 2 A]3)

3t F=rt AR Z7ked o2 FAR uES

%3 Tubo- gram = A]

H = Hal t}2o PTBD tube &

LI FoFe] =7]¢) stentd] =7 E AAI) FEHS
FoFo] lF7bA] YA A171F Terumo guide wire 2 A 4]
3] Z2oFS EFAZ F x §23S AT T34
£ AH&-3le] Alo) A Ao 2 A 3Hs] T3-S 7 Fo
Terumo wires Al o] A A el Z23] H QL tract& ¥
A FeZlo] FR3LAL o]o]A stentE FEFol| AERHA
guide wired webr] A 43] 3o YL stentE FFAo]
2 SR AAF] FE/HS A A} PTBD tube &
stent °] A29]H-of] $JAA]7]3 tubes ZolE i 3UA L
2L} A] Tubogram2- A3 819 stent7} 2 2 =% = &9l
313§l 2d A oFS AT tubed Al A7}

]

&

GEd e ere B0 Behae fEBS 4lE
+ 71 Burcharth o 98 A5 = gic) 22, f =
o] o] F3tAY, 27 H A=A, Aol A HF, WA
9] A&k Zo] FA7) glo] HTo= 7]|= PTBD tubed
ol fafo] 4 20 =g X sHE Aol ob4 Fokel slo1A
$4% ez nuHn vk 34 AdEe ERe
gianturco stent, wall stent ~22] 1L strecker stent 7} $J
ot 35 LW EY APF T o2 = JAEG S, I

J

—_—

Fig. 1. Abdominal CT scan shows
marked dilatation of gall bladder and
distal CBD measuring about 1.6cm

Fig. 2. Abdominal CT scan shown
low density lesion in distal CBD



Y o -
e HH &S T-56%2 B & 2 =2 #

feu
f
R
i
Ry
3o
-
all
Y

o
—
Do
|
31
&
Q
D
b3
D,
w
o+
]
5
-
fr
o

Eg, HEAS AMHA EXoMe 25 AHE 02

t3]X|. 1992;28(6) : 959-967

o of
@

=

>

1o 0

Joh

X]»O]]/K-] T;L_j\]_ 2<dl 9] /{}ou]% 9,] -} 2183 2. McLean GK, Bruke DR. Role of endoprostheses in the man-
5'_91'?%—’-}‘« glom, 283 7] stent®] AF3lw =35 7Ecta ggir;::t of malignant biliary obstruction. Radiology 1989;10:
2] 77 7Fe’ & oF5 E ol 9] 4bglo] 2] HHE whA| 3. Gould J, Train JS, Dan SJ, Mitty HA. Duodenal perforation as
T olEZleR By FHaglch AP L5 AdES e} a delayed complication of placement of a biliary endopros-
A REddel 2 AR2A, PTBD md o0 ahg | o e et oAl S1Al] WAt b
TE AUt Ao A golud 2 JEE e Ao 8 -stento] Mel; I|FXZAL A CHEFAIAS| 85| X]| 1993
2 7|k A G5 s ES AxA F99] o)A :29(3) : 457-463
7 dedHE Aasr oo ol W71 A AR 5 SHET, EHol, FESE. AMEUTH A X Z20|M WEA 2
& ASIRE AT Lt A3, A YA o & AHIES| F2A. LHEHUIAMO| 55| X| 1993 29(3) : 457-463
Table. Follow up check of Bilirubin 6. Dick R, Platls A, Gilford J, Reddy K, Irving DJ. Carey-Coono
percutaneous biliary endoprosthesis:a three-centre experi-
T-Bilirubin D-Bilirubin ence in 87 patients, Clinical Radiology 1987 ;38:175-178
Pre-PTBD 12.2 8.7 7. Muller PR, Ferrucci JT, Teplick SK, et al. Biliary stent
Post-PTBD 9.1 6.0 endoprosthesis; Analysis fo complication in 113 patients;
Post stent 1day 41 21 Radiology 1985 ;156 :637-639

Post stent 3days 2.7 1.4

Fig. 3. After 7days, PTBD Tubogram shows decompressed Fig. 5. Tubogram shows well inserted metallic stent in com-
biliary trees. mon bile duct with some patency.

Fig. 4. Guide wire is inserted in duodenum, much contrast in Fig. 6. After 3days, tubogram shows well expanded metallic
stomach & duodenum. stent and good patency.
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Transcystic Insertion of CBD Stent in a Patient
with Cholecystostomy

BHET - HHol

A2o 3ta o zhof) 3 whabAd 2} ek Al

F7) stent A 3|

. Bile ducts, interventional procedures

=
E 704 /4=
o

A A F: 10dAFH A AE BE5S A2 $FAR Wsle] 8 Fo] AaE = AFE ¥,

E-3 CTA 3% uncinate process%-¢] <] SMA % SMV

o=

stH(Fig. 1). @32 vd = o] 4 °ﬂ bllornaE 34/“‘6]—
3L lesser sac¥} §-3 infracolic spaceel] At ) 2 5F
7F 2ie}(Fig. 2). Z+7}F 10.2F pig-tail catheter2 43 PC
(percutaneous cholecystostomy) <} $-3}=-H.o] o]dh
catheter drainage& A|3)3}¢1t}(Fig. 3). A= o] & 3
HZo o 27 34 Heoy 2xH e 25
gt o2 dgtE o] stent AFS A =72 3}gdc)h 5 Fr
Berenstein catheter®} Terumo wire® cystic duct ¥
X 3 H-2E A1} stent introducer (Cook)S 4]o] %] &+
72 9% A1Z] ¥ (Fig. 4, 5) 10mm X 80 mm Memoth-

erm stent (Angiomed, Karlsruhe, Germany) 2 4}3]3}
A tH(Fig. 6).

Fig. 1. CT scan shows a low attenuated mass involving unci-
nate process of the pancreas. Interrupted gall bladder wall
(arrows) with pericholecystic fluid is noted.

ki
1]

H] A

r,H/\]-o]

Percutaneous cholecystostomy+— =7]7} 532
w23 QA Aled oz Pz 1 AS
S Ue FAE 2 A 9] A BF ollx g9
CBD #H 1|, 53] 7] dxstae] S8 ok A% o
Zujde] FHegr al45lt) o] ¢ PTBD7} 714
22 oY FHFY fEx Folx] 7| wiolch i u)
of EAo] PCo 7P & FAHL stent} ZAYH F
CBD of|x¢] zz}o] F712 2 Q% 79 spiral valver}
3= cystic ductE E3}3le] CBDE A3l 7o) o]
th= A3} cystic ductZ} 7hEo] &xp2] wjdo] qlkE & A
—?-7]— W37 cystic duct®] FFHE7F LY Ho S A 4

A ZHE] w75 AAd= Holt) o]2] & o)
= J ”—4 FI T e S —-TAEY Bl e -
z F23H "ok 2 £ Fe A S5 A3

Fig. 2. At the lower level, rupture of the gall bladder (arrows)
with biloma is clearly seen. Large amount of ascites is
observed particularly in the right infracolic space (open
arrows).
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4 PCE A& 3}¢laL cystic duct] insertion $1x]7}
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1. van Sonnenberg E, D'Agostino HB, Casola G, Varney RR,
Taggart SC, May SR. The benefits of percutaneous chole-

Fig. 3. Tubogram after percutaneous
transhepatic cholecystostomy shows
complete obstruction of common bile
duct. Another pigtail catheter is also
seen in the right infracolic space.

- Fig. 4. To place a stent at the ob-

struction site, a 5 French Berenstein
catheter was located at common bile
duct through the cystic duct.

Fig. 5. A guidewire is located at the
proximal jejunum crossing a stenosis
at the common bile duct.

Fig. 6. A 10mm X 80 mm Memotherm
stent was placed. A tubogram shows
good passage of contrast material into
the duodenum across the stenosis.

cystostomy for decompression of selected cases of obstruc-
tive jaundice. Radiology 1990;176:15-18.

. Picus D. Percutaneous gallbladder intervention. Radiology

1990;176:5-6.

Lameris JS, Stoker J, Nijs HGT, et al. Malignant biliary ob-
struction : percutaneous use of self-expandable stents. Radi-
ology 1991;179:703-707.

. Mathieson JR, Mcloughlin RF, Cooperberg PL, et al. Malig-

nant obtruction of the common bile duct:long-term results of
Gianturco-Rosch metal stents used as initial treatment.
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Cholecystocholedochostomy Using Self Expandable Metallic
Stent in Patient with Non-Functioning Cholecystojejunostomy
SHES - Ol2Hd - ZENH - Mol
AZo) 3ta 2 2o 8 wh Akl 2} st Al

EAICHY @ Gall bladder, interventional procedure
= &l 1 544 /F=F
2l &k4-74 : Whipples’ surgery 5 w23 3} 3o

AT 490 3 bilirubin X7} 4244 0.4 mg/dL o4

il
dexA 88mg/dL 2 A%stalrh. 285 274 T Ee} &
AAFHE A3 RP 99t o2 Whipples’ surgery S Z¥3o] oyt glom st collapse F o] 9 it} Post-

Fig. 1. a. Contrast injection into PTBD
tube and 22 gauge needle in the
gallbladder was done at the same
time. Cholecystojejunostomy is patent,
however, cystic duct is obstructed(ar-
row) and there was no communication
between the common hepatic duct and
the cystic duct.

b. Common hepatic duct was punc-
tured from the neck of the gallbladder
with 22 gauge needle inserted in the 8
French arterial sheath (arrows).

c. After serial dilatation, 10 French
pigtail catheter was inserted from the

d e
gallbladder into the common duct. PTBD catheter (arrow) was left in place.
d. Six weeks later, imaging of the tracts was performed by injecting contrast media through an endhole catheter into the tract.
There is a well-formed tract between the gallbladder and the common hepatic duct without leakage (arrow).
e. 10mm diameter, 6¢cm long, Gianturco type stent was inserted in the tract. There is a good passage of the contrast media
through the stent into the gallbladder and jejunum. Three days later, PTBD tube was removed and the patient is free of symptom
for five months.



op 1021 o] PTBD$} percutaneous cholecystostomy<
A3 3t¢d T} Tubogram 4ol 4] CBD 7} 5% 4 Zel 9
& 2tad el cystic duct HX] FF= A oo} low inser-
7FA1 3z}l A} cholecystojeju-
nostomy ¥ cystic duct®} common duct’} 27 AZ%
7oz Azt =gl Cholecystojejunostomy+ patent 3}
gt} (Fig. la).

tion of cystic duct&

MY R =

cholecystostomy = 3} 8 French arterial sheath
£ dilator ¢} &7 insertion 3to] GB Zell 4] 71HA] o
Ho} GB neck 3} common duct 7} 718 7H3HAl $1 28k
A &S zro}lA] pucture site S A3t} o] F dilator =
Wl GB W7t 3A -r‘}‘i‘ﬂ arterial sheath & £3}o] 22
guage Chiba needle & A 2}sledch
(Fig. 1b). 0.018 inch guiedwire & tract o] F7AFiL
needle & wjmA] Y-connector & ZJAE
sheath = E3}o] Yo]Ro} punture ¥ tract ol vascular
structure 7} @& AL &l sty Tract & F314] 10
French pigtail catheter & insertion &} catheter tip
2 common hepatic duct ol $1xX|1Z} (Fig. lc). o1 Z A
#) 4] uFE cholecystocholedochal connection & 657t
o]4] mature fibrous tract ©] ¥A =715 7|}t 65
%o tract ol safety wire S ‘37 3L catheter & #|#
3 ok A S 98] Ko} leakage 7} §l= A E 4l
3t 3o} (Fig. 1d), 10mm X 6cm ¢] Gianturco type stent
Z tract o] ¢JxA)ZA <} (Fig. le). 3¢ Fol PTBD cath-
eter & £3}o] tubogram = A3 5}1-S uf stent lumen
o] patent &}9].2.™, leakage < A| $1o] PTBD tube & A
Astgdch A= o]F 57§ 59t jaundice Y cholan-
gitis 2] FAko] glsdch

-3 37 common duct &

arterial

. -

B 3a}= n|AAE © 2 low-inserting cystic duct 7}
gle]A] distal CBD ¢} &7 ligationo] ¥l 722 A Z+=]
o, o] & ¢13}¢] common duct ¢} gallbladder £}¢] com-
munication ©] §1¢] obstructive jaundice 7} Z = 9t}
Gallbladder ol 4] common duct = puncture & ulje]
5 F7 %71 ¢
L= 5o
glt}. 7L o]¥E Calot’s triangle (bounded by cystic

hepatic artery v} cystic artery o =42

3}lo] anterior direction © 2 puncture 3=

duct, common duct and inferior border of liver) el
hepatic artery ¢} cystic artery 7} 85 3HA ==

9; o] 3}z}o)| 4] hepatic actery 7} CHD ¢] §| %22 #|
U7}7] o Fo]c}. w3 cystic duct orifice 249 CBD
£ puncture 3HA] =& dl, o]& cystic artery 7} GB
neck AL AAste] gUAI 1 o]l Fellx=
cystic duct ¢} A3}x] ¢¢7] wFolrt. A needle tract
o) W&t pullback study & 3->=x major vascular
etk A& o7, self-expandable

malignant disease 7} 9l

damage & &Y T
cholecysto-choledochostomy +
= 3}xz}ol| 4] non-functioning cholecystojejunostomy =
3} obstructive jaundice & | A5+ F&3taL HA

Algub e 2 Atgsth
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1. Moore KL. Clinically oriented anatomy. 3rd ed. Baltimore:
Williams & Wilkins, 1992 ;200-203

2. Williams PL, Warwick R, Dyson M, Bannister LH. Gray's anat-
omy 37th ed. Edinburg:Churchill Livingstone, 1980;769-770

3. Goodvwin SC, Staiken BF, McMamara TO, Yoon HC. Preven-
tion of significant hemobilia during placement of transhepatic
biliary drainage catheters:technique modification and initial
result. J Vasc Intv Radiol 1995;6:229-232
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Retrieval of the Plastic Biliary Stent Using Snare Technique
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: Bile ducts, prostheses. Bile ducts, interventional procedure
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24 gheo] olo] WA whel o m thd MRS Ad B W) 24 A Aol A el 2wk RE 7 F oA
3lcto] A 1 o el 4 ENBD (endoscopic nasobiliary drainage) A]3§ Wi 21 2 ER %

¢ CTs} 28548 A9 .

Zl g o ehdlel o3t olsbd Holz Y7 TR 4.
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0
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i

dg
o
il
0,
i
ol

HaLA
S FAlo A A8 EE BB CTol| A A F5 F9]o 1-3
cm =7]¢] Lymph node7} H.o]m o] nodeell 2]a)4] dis-
tal CBD7} 93¢l 2™ retroperitoneum} liverel mul-
tiple metastasis 2272 %.¢l. ERCP o4 4] distal
CBD obstruction®] ¢l2w Alo] x| A ol | Fz} £ 7} gl
o] A Y& A sl3L ERCP §F WA S &3 Stent &
4l g (Fig. 1). 2 ¥ A% sdo] x5 o] Stent 7} 2
2 3] g2l 3}3L endoscopyE Stent

AAE A=t AL o] F 3xl= H-F FAHE
Hof PTBDE 21383t (Fig. 2). ohA] 4429} =9 5 1

Fig. 2. Right side PTBD was done due to stent malfunction.

Fig. 3. 7F Peel away sheath insertion along the PTBD tract

and safety guidewire placed into the duodenum across the
Fig. 1. Retrograde stent insertion across the CBD obstruction common bile duct for the prevention of the tract loss.

by endoscopy.




A aha 2wy o2 Stent S A A7 2§

Mgl R =

PTBD tractS %3}o] 7F Peel away sheathS @1 &
#] Safety guide wire -5 duodenum7}#] ¥-& % (Fig. 3)
J-wires T 722 peel away sheathg E3le] Yo &
wire twisting ¥} modified snaring technique& A}-8-3}o]
(Fig. 4) Stent = | /& (Fig. 5).

o &

Distal CBD obstruction 3z}ol|A] WA AL X3
Stent & A qF 7-$-¢ll Stent”} =HEl A9} FEHE 23
ol & W WAAE 7FR 3 A AR FEsles Aol ofE
A2 o] glalent olwle] 9= PTBDS Aldslx
Peel away sheath-S %3 twisted double guide wire
technique®} modified snaring techniqueS ©]-4-3] Stent
T ATAHE AAR FH R o)v] UEF BIE review
df X o]zt Foll= s vl ¢12 9 undeployed vas-

Fig. 4. Twisting and snaring of double
J-wire enabled to remove the impac-
ted stent.

Fig. 5. The stent was removed suc-
cessfully along the PTBD tract. We
performed another PTBD through the
safety guide wire.

cular stent (1, 5)+} vascular foreign body (3, 4) ure-
teric stent (2) ©] 2|7 +} 2] A] double-wire technique
7} gooseneck snare2 AF-43F W a7} glc) o)Wl Zu =
twisted double guide-wire techniqueg ©]-£3}°] non-
functioning biliary stent2] | 7ol A& Zeo]v] o)<}
FARRE SR 7T ko2 o] My d o7 YziEic)

3
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1. Egglin TKP, Dickey KW, Rosenblatt MV, et al. Retrieval of
intravascular foreign bodies:experience in 32 cases. AJR
1995;164:1259-1264

2. Wetton CW, Gedroyc WMW. Retrograde radiological retrieval
and replcement of double-J ureteric stents. Clinical Radiology
1995;50(8) : 562-565

3. Marcuzzi DW, Chisholm RJ. Percutaneous retrieval of an
embolized arterial sheath. AJR 1991 ;157 :873-874

4. Kim JK. Kang HK. Percutaneous retrieval of the peeled-off
plastic coating from a guide wire. JVIR 1994 ; 5(4) : 657-658

5. Saeed M, Knowles HJ, Brems JJ, et al. Percutaneous re-
trieval of a large palmaz stent from the pulmonary artery.
JVIR 1993;4:811-814
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Complications of Biliary Internal Stent
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74 9qke] HolAl whxgte 2 Al A4 Hd A2 YAl AFFEE (10mm 27, 7em o), FF

o] el Al A-g, )9} AW —2] vl 7}e|e}(8.5F Utrathane biliary drainage catheter, Cook, Bloo-

mington, USA) S A %] g+%-of 7}

OJANA

(== ) ]

el elS A A she £5 ke Agte] =A A FA|
4 (Fig. 1, 2)& Ay Q¥ g2 712 F 37} ul
o 7}elele] side-hole QFo 2 uba Al ~wl Eo} FldH e}
5 A o} 7helelE Al A 5 At v Y 7}e| e} set
2] flexible stiffening cannulaZ Z}e|elel] Fojx] 2l
E 7HAZ wiza govt zgiol] Al o] stiff
metal cannula® ©] 43 A side-hole] 2 S Sl¥H =
A Z gheEl o2 o dthE, 0.03821%] 260cm o]
W34 Amplatz 7}e] = ¢le]oE FHHELS A Ale]

2 AA 7] s WAL

A AN 7FA] Do Fol] ul) ol 7}e| e} S A A B )

a

AFFE A Aol A FEe] Aol A LA vl
) sHeetE {AA7IT LA77E Fel FHEERE AA
ol B3 e &2 EA7E 24T 7t Ao 53, 23
VFFE=FoNA Ztzhe] vl 2 Q] F-Ewict A7 o
o] or=l QlFHE9} side-hole®] 27 o] & 7}elelE A
g5l ASele Arleh 22 AV A wAR o,
FelsiA 2719 2 AA, 2= 9 99 diel S
Folx AR A E =W 5 sk WA, 22 ATH

Fig. 1. a. Scout film shows a partially
unfolded strut(small arrow) of biliary
‘Z stent which was caught by the
side-hole (largearrow head) of the
drainage catheter.

b. Completely unfolded strut(arrows)
of stent is noted by pulling out the
drainage catheter.



o

ze} zro] AX|3t vi YT E}LE A AAX] o= T slo] =9} A FHEERS w02’ A7) A SR S 7o)
o]y =& stiffening cannulaZ A}-£3}e] side-holeE = }.
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Self Expandable Coil Stent: Complication of Endoscopic
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Ct & : Obstructive jaundice due to CHD Ca.

AL

ERCP A714} common hepatic duct §-$]¢l <tA &=}
Z716] W9 (Fig. 1).

e G Y a3l o] aeEe] e Al o
I WA AR HEew wxu A7} A3 coil stent
(Instent, Israel and Eden Prairie, Minn., USA)S A %]
712 &} o] stent+= 27 24F(8mm), Z°] 6cme & 12F

Fig. 1. ERCP reveals malignant stricture in CHD.

: Bile ducts, stenosis or obstruction. Bile ducts, interventional procedure. Interventional procedures,

AN AEE 22 gl 93t S F42 i3k Bl 1694 g2 Zghiky x| gutol g2

9] catheterel] A== o] ¢t} Catheter -7 = &
ZH9lel $1A el TAAS By AES F7 1A L9
71 EEEA A3 A2 957 AAEA
o] ¢lt}. 312}+= coil stent A= F 15 F 3hdo] i}
o] WA S A8 dte] Ampulla of Vatere] 413 oFA 3
z+-S- 3hglslegl o vpE PTBDE Al83steict. PTBD A
742} stent A}A| 9] patency: Z A= a2 elgl o} dis-
tal CBD9] stenosis@ ¢ls] #Hl#=l £S5 Hgch(Fig.
2). 1579 5 Zo] 7em A7 10mm<e Hanaro spiral
stent(Sooho meditech)Z- coil stent2} 71 %]4] duodenum
7hA AA A= cH(Fig. 3) Al F 770 de] Ad AA)

1o 34 21459

Fig. 2. PTBD of left hepatic duct reveals distal CBD obstruc-
tion with good patency of coil stent.



Fig. 3. Insertion of another spiral stent in the distal CBD.
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A7} 3 coil stent+ tumor ingrowth7} .o,
radial force7} & A o] gt =) A XA Ax] A7HA
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1. Goldin E, Beyer M, Safra T, et al. A new self expandable,
nickel-titanium coil stent for esophageal obstruction:a pre-
liminary report. Gastrointest endosc 1994 ;40 : 64-68

2. Cwikiel W, Stridbeck H, Tranberg K, et al. Malignant stric-
tures:treatment with self-expandable nitinol stent. Radiology
1993 ;187 :661-665
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Migration of EndoCoil® Self-expanding Biliary Stent
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74 : Obstructive jaundiceE F4 2 9] 13} CTAF pancreas head portionel] mass7} 913 angiography”d su-

perior mesenteric vein % portal invasion & & <2] H-§-Fo] ¥ %] ¢ki= pancreas cancerZALE T

4] o] 243} 9)5fo] ~HlE AFglES A8 slel).

HaA Sl A=Y

PTBDE 4|8§3}la. 8.5F pigtail Cope-loop drainage
cathter2 414lgl ¥ 2 < 5 Zo] 70mm, %7 8mm<]
EndoCoil biliary stent(Instent, MN, USA)E distal
CBDo) 4tslslsith(Fig. 1). 2mlEE A FA] 9 A
7 Smmz P A3t AlE FA TF 9o 282 9l
git}h A% = 871 Y A obstructive jaundice”} ©}A] e}
I o] JA] A3 B Al Al EL o] F-S &
Q& § ddtH(Fig. 2). #Ale 2 E7}F i o 2w}

Fig. 1. A 75-year-old female patient with obstructive jaundice
from pancreas cancer. After insertion of EndoCoil stent in the
distal CBD, there is free flow contrast material into the duo-
denum. The distal end of the stent lies in the duodenum.
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o] HgFo] gt A Fx 4 AAE e
2 t}ekst =52 metallic stent -Wallstent, Gianturco-
Roesch stent, Strecker stent, Hanaro stent -7} A}-8-5|
2 g)t}. metallic stent+= plastic prostheses®.t} Al& §-
Bl go] 2 ©w] Al EQ patency rate’} 2 Z O E B
2 =3 glth 7Z+7he] metallic stent= A 9 Al 3= why
o] =2} radioopacity, flexibility, cost, deployment sys-

Fig. 2. Eight months later, we cannot find EndoCoil stent on
simple abdomen by the migration of the stent.
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. Goldin E, Beyar M, Safra T, et al. A new self-expandable and

removable metal stent for biliary obstruction - A preliminary
report. Endoscopy 1993 ; 25(9) : 597-599

. Salomonowitz EK, Adam A, Antonucci F, Stuckmann G,

Zollinkofe CL. Malignant biliary obstruction :treatment with
self-expandable stainless steel endoprosthesis. Cardiovasc
Intervent Radiol 1992;15:351-355

. Jaschke W, Klose KJ, Strecker EP. A new balloon-expandable

tantalum stent(Strecker stent) for the biliary system: prelimi-
nary experience. Cadiovasc Intervent Radiol 1992;15:356-359

- Lee BH, Do YS, Lee JH, Kim KH, Chin SY. New self-expand-

able spiral metallic stent: preliminary clinical evaluation in
malignant biliary obstruction. JVIR ;6:635-640, 1995
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Dissolution of Intrahepatic Cholesterol Stone with
Methyl Tert-Butyl Ether
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CTell A S2 duct?] &#e] gl e, ERCPo| A E3t
7} 82 2 S7 duct Wel| multiple round filling defectE-]
st

Alsdl R =

Ztate] A4 U217 -E F3 A AL S2 duct Y
o] AA1& PTBD#} tract dilatation ¥ choledochoscopy
2 A A3 2} (Fig, 1). S7 ductfe] A48 choledo-
choscopy*t Dormia basket2 2 #|AE A]x3}ed o}
acute angle® 213l 433}l t}. Polyethylene tube® pres-
haping3le] A2} Aol $1AA|AF MTBE=R -3
= A =3} tH(Fig, 2). 23} oF 10ccA = Fo4F 4138
24 FER L3¢ A A4E AE A4S
3} pure cholesterol stone$]-2 &4l s} c).
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CholesterolZd A& whFo] 3l3le] Ll AAFE
Lol A FAE7] wl ol i whdel] A7 e
o A2 WAL w-$- =Lt} Pigment stoned} 22| chol-
esterol stone< ursodeoxycholic acid+} chenodeoxychol-
ic acid® €37} 7}53b multiple, small, radiolucent
gallstoneq! 7-§- 80%7}# 9] A4-3-& Bir} AT 12~
24709 2] 87} Fasty 30~55% 74A| 9] Apge] itk
19859 AllenS-ol] o3 #)L-° 32 MTBES o]43F thi
cholesterolZd 4] 2] 437} X x5 ¢lc}. percutaneous tran-
she patic catheterZ ©]83F ¢ 96%71#2] &35S
B sl gl i 2447) o] gEiEe ALR
B 3t3 gl 481 A17-E MTBES} A4 o] A3 HA o
v ¥ st 22 ESWLS @A 331 t5 A3l o=
= oiglth. MTBES] #2142 =E X1t ether7} Al o] A&

Fig. 1. Cholangiogram shows multiple round stones in S2 &
S7 ducts(arrows).

Fig. 2. Acute angulated polyethylene tube(arrows) was loc-
ated at S7 duct with tip(T) in just proximal to the stone and
overnight MTBE infusion was tried without success due to
duodenal irritation symptom.
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1. Brink JA, Kammer B, Mueller PR, Balfe DM, Prien EL,
Ferrucci JT. Prediction of gallstone composition : synthesis of
CT and radiographic features in vitro. Radiology 1994;190:
69-75

Tobio-calo R, Llerena JM, Pinto-pabon |, Castaneda-zuniga
WR. Dissolution of multiple biliary duct stones using methyl
tert-butyl ether(MTBE): experience in two cases. Cardiovasc

. Intervent Radiolol 1992;15:247-250
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Allen MJ, Borody TJ, Bugliosi TF, May GR, LaRusso NF.
Cholelitholysis using methyl tert butyl ether. Gastroen-
terology 1985(88) : 122-125

Wittich GR, Hofmann AF. Gallbladder and bile duct stones:
Percutaneous therapy with primary MTBE dissolution and
mechanical methods. Radiology 1988 ;169 : 505-509

. Edison SA, Maier M, Kohler B, Schlauch D, Buttmann A,

Gauer E. Direct dissolution of gallstones with methyl tert-bu-
tyl ether by endoscopic cannulation of the gallbladder.
American J Gastroenterol 1993 ;88(8) : 1242-1248

. Thistle JL, May GR, Bender CE, et al. Dissolution of choles-

terol gallbladder stones by methyl tert-butyl ether admini-
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Drainage of CBD Through Cholecystostomy
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Fig. 1. Large amount of pneumoretroperitoneum(arrows) is
noted in the area of 2nd portion of duodenum.
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* Bile ducts, calculi. Gall bladder, percutaneous drainage. Gall bladder, interventional procedure

needle(COOK, Bloomington In. USA)=& w38 x5k
% Cobra catheter (COOK Bloomington In, USA)$}
Guide wire(Terumo, Tokyo, Japan)<& o] -83}o] vty
Ea}s]—O:] FEA7EA] o] 2% Multiple side hole ©]
= WA RS Ty} Fadate) A $1x A A} (Fig.
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Fig. 2. Percutaneous transhepatic cholangiogram shows
large stone in contrast filled common bile duct(arrow).



Fig. 3. Multiple side hole drainge catheter is located in com-
mon bile duct through gall bladder.
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1. Vogelzang RL. Percutaneous cholecystostomy :indications,
anatomic considerations, and technique. Syllabus:A catego-
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Dilation of Cholecystostomy Tract
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Fig. 1. Cholecystostomy was done for relieve the symptom of Fig. 2. Cholecystostomy tract was dilated two days later
cholecystitis. using NIPRO SET and 18 F rigid tube was inserted.



Fig. 3. Cholecystoscopic biopsy was performed one week
later through the tract.
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treatment of biliary tract calculi. Radiology 1989;170:989-993
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Percutaneous Removal of Gallstones
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Fig. 1. Cholecystogram shows multiple stones and focal narrowing at fundus.

Fig. 2. Stones are being crashed by Dormia stone basket.
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Fig. 3. Postremoval cholecystogram shows no evidence of stone and opacification of common bile duct.
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Fig. 1. Cholecystostomy tubogram obtained 2 weeks after

partial cholecystectomy shows a small stone (arrow) in the

cystic duct.

Fig. 2. Percutaneous stone extraction was performed by a
stone basket.



Fig. 3. A pigtail catheter was located in the common bile duct
through the cystic duct in order to prevent stricture of the cys-
tic duct.
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Fig. 4. Tubogram obtained 1 week later shows no evidence of
passage disturbance through the cystic duct.
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Fig. 1. Cholangiogrm shows multiple stones in right intra-
hepatic ducts and nonvisualizaion of extrahepatic duct.

: Bile ducts, calculi. Bile ducts, interventional procedure. Biliary ducts, stenosis or obstruction
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Fig. 2. Balloon catheter is placed and dilated at the stricture site of proximal extrahepatic

F

g. 3. Intrahepatic stons were broken by Dormia stone basket.

Fig. 4 Postremoval cholangiogram shows no evidence of stones and good passage of contrast media through extrahepatic duct

and choledochojejunostomy.

4
duct.



Case 23

Balloon Dilatation

2 AE F 47 FEYHFTARYS

Biliary Stricture after Laparoscopic Cholecystectomy :

4 5

EY $FoSF
O REDE I n AR e

2 : 324 /=t

02 0% of

AtA74 1 GB stone > £ laparoscopic cholecystectomy S A

AIEHY] @ Bile ducts, injuries. Bile ducts, interveutional procedure

188 &+ 3 common hepatic duct(CHD) €42 2 T-tube

£ 3N &9t 4kslsla Al A’ ¥, ERCP(endoscopic retrograde cholangiopancreatography)Z %3
plastic tubeE 370 ¥ &< AFY 3L A A3 R FHAPo] ). plastic tubed A A {F F 57 Lo] At 2= &

A= SAFER 220 F 53lo] 24 ERCPE A)83}e] CHD stricture® 2

Eahgl ot Ashste] 3= A slch,

HMLAH
Right intrahepatic ductS # *}3}o] X]3)3} cholangio-
graphyA} CHDel| 413 & zto] 3+3=] gl o} (Fig. 1).

A9 A=

guide wireE 2z #9215 £3} A7) ¥ 6F long arte-
rial sheath(Terumo, Tokyo, Japan)Z& right intrahe-

Fig. 1. Percutaneous transheaptic cholangiography shows fo-
cal severe stricture of the common heaptic duct(arrow).

A3t FAGgFEE A

patic ductel] 4+3]3}aL sheathS £3lo] 274 6 mm, 2 o]
40mm 54 (Blue max, Medi-tech, Watertown, USA)%
Absigh ¥ 10718k, 22 54t 23] A5l (Fig. 2). 41
g2k & 10F drain tubeE 4]t X &S EWc}(Fig.
3). AlE=E Qg F-2H4-2 it

a  #

EBAehd g% F major complicatione] 2% — bile
leakage (0.2~1%), duct injury (0.1~0.6%), bowel in-
jury(0.1~0.3%) — oA Rasa g, &3] A=}
7d% bile duct injury7} 2% =2 ¥A) Ra= 3 g} 54

F3dAlE F G5 ¥ 2-S common hepatic = com-

Fig. 2. Transheaptic biliary dilatation was performed at the
stricture site with balloon(6mm in diameter and 40mm in
length).



Fig. 3. 10F drain tube with mutiple side hole was inserted
through the stricture site. Note residual 50% stenosis at the
CHD level on tubogram (arrow).

mon bile ductZ cystic duct® 23l5}e] A& w Ax)
3t S W, 7% F 353 vte] =& electrocoagulation o
2 <%t bile duct®] ischemia, periductal bile leakage=
UE 0|2 JF uhe T2 Qe Batg e £ F
CHD, CBD9] 3} == 2+4d #1415 X 3}. ERCP7}
T F s Yo g &AL FGrlste b 7
F2 e g dex 9la PTC(percutaneous transhe-
patic cholangiography)+= %1% ©% £449] Hr7F 2

ERCP7} A 3195 o] 2 3ckd 7}x)7) & Aoz B
A I 9tk FE F gdx SAto] 9l u FaA A<
EAL - 1) &9 959 9=, % 42l &9l 2) fluid
collection(biloma or hematoma)2] vj<} 3) = 4] A]
25 i 4) &= g 3te] g - Folth. & F o x g
ko] X85 FAFAE(6~10mm)FE A7) 7H4~127)
¥) drain tube(10~16F)Z 4}8]3}l= A]<0] 60~80%2]
Aol A A A 8o Ry=ET glow 20%
o] A2l Fx}ol| Al A A to] B 315 7] wjH-of| cholestasis®
AF A=A 7F A4S WA 817 $stedA] A5 Q) 3
S 28k $48942 918 222 endoscopic ap-
proach’} percutaneous heaptic approach®t} X-z}g
(hemobilia, bile leakage, pain)¢] #7] wj&<]| endosco-
pic approach”} A3} 3191 71}, <5l endoscopist7} $1-2-
o) AL Fhel| A A]Esl= 7o) nigA sk A ZHgic)

a

%]
Ho
o

1. Jeong KS, Yang FS, Ohta I, Chiang HJ. Dilatation of intra-
hepatic biliary strictures in patients with hepatolithiasis.
World J Surg 1990; 14 :587-593

2. Vitale GC, Stephens G, Wieman TJ, Larson GM. Use of
endoscopic retrograde cholangiopancreatography in the man-
agement of biliary complications after laparoscopic chole-
cystectomy. Surgery 1993 ;114(4) :806-814

3. Deziel DJ. Complications of cholecystectomy. Surg Clin North
Am 1994 ;74(4) : 809-823

4. Dawson SL, Mueller PR. Interventional radiology in the man-
agement of bile duct injuries. Surg Clin North Am;74(4):
865-874

5. Kozarek RA. Endoscopic techniques in management of biliary
tract injuries. Surg Clin North Am ; 74(4) : 883-893



Case 24

the Biliary Duct

S FuAT 4 BEYte) AN A8

Percutaneous Treatment of Postoperative Stricture of

AstE - O|ES - 2EAR - OIME - Y
Skeh ek of ol o Al gAlAl v e

ZAICEHO] @ Bile ducts, stenosis or obstruction. Bile ducts, interventional procedure
5 Al : 444 /G2
M4 25A e ooz Qe R AAES Bekow Aol FIH el EEE Baste] AT A wle

FNYZF 1Y

Paad U Ay

E5 CTA ZH9-geo] AAE de=Adeio] = (Fig. 1)'d
ol HAZH Fxo) Aol A, A A Gl
%S AAshHA 912 Cholangiographyit F&H 7w =
o} Zrejdx Alole - Aol Al o] B (Fig.
2). §24-9)0l guidewired THAIZF FHGA-LFA
(917 8mm)S AH8-3te] S 5871 33 & AXR F
12F drainage catheterg ZF]g=7Fx]4Hs13h 1297k
Az A o 2 14, 16, 18F9] silastic Foley catheter&
HaARE AUEE 4H9]3H(Fig. 3). o]9 Silastic Foley
catheterol] o]} 7l ¢] sideholesS w50 ©rx 2] 3|4 -& v}
A1k 2k 37§ 9F Cholangiography’t 327917} 524
o7 HAL o 4 9l (Fig. 4). CatheterE peripheral
o] F3L clamp3t Aejo A o] &5t AvbHA 5HE o]
o] AR A] ¢fo} catheter& 4+ 3] A AJ.

U |
o] okyglate] giglo 2 A A S A

&5 &A% gl FEF o2 3 P VA
L 2= dxe AHE &t dEZ FIEHE R
o] algto 2 It HIFZ AE I st (1). F=F 3
< 249 bt Fxo 53 7%+ primary bili-
ary stricure2, @9 X —# £3HH-2] & =S biliary-enteric
stricture 2 E53l T Ao X8 A Aot 22
A th2A BRaE 3 Qioh(2, 3). 2 Alsiie] 28
MAL 5Usle] £ AAEY 799 dX3c) F dAH
ql dxujd &S AAR}F (32 T-tube tracts o] &3
T k) F2EH-919 9, ofelell AAA vlwA F 77
9] Silastic catheter® 7147} Ax]38}= 7|t} Cath-
eterg AXAF A2 HFFo] 52X YuF Tol F

ol Z EA= ¢lovt A5 irrigation 3 Fo A A2

Fig. 2.



Fig. 3.

313t catheter €] =34 x| 8]0k ah—,}. Catheter?] #| 7]

A7) o] FARE 7o) EE T EL A &
@ 9Nz FARAE Ho] WAV Lol BT

X"L

A= H2F-919 Aol catheters °F7t wjo] & ¥ 3
2ke] JAEAE BAsE Zlolth B olHex AR
@50l 24 QEE catheterE 2ol Folof &k 7 At
& st s st o2 P9t AR HA A5

NS AE2 AR A= odsket striEiE F A Ape
o] JEAdel 5 Zlo] glod AAE A= =Helzt A
Bare) ofstd eEF ‘%2‘}«1 35 #A= 5-37H%4_

2H 47 = A8 58 B 5 Ak, 3). &

Fig. 4.

A N7 AAYeH AxpSo) AR A4 A
Grole) PYAANR(IF 230Y) ke F o
o) A7} B aste)e} Az, Aol He
A oz Ales T A%E 2 5
2Rk A%l @E PEFonE

%5 5 avh

ol
o,
N
<

sepsis, bleeding

]
ot
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1. Terblanche J, Allison HF. Northover JMA, Ischemic basis for
biliary strictures. Surgery 1983 ;94 :52-57

2. Williams HJ Jr, Bender CE, May GR. Binign postoperative
biliary strictures:dilatation with fluoroscopec guidance. Radi-
ology 1987 ;163 :629-634

3. Gallacher DJ, Kadir S, Kaufman SL. et al. Nonoperative
mangement of benign postoperative biliary strictures. Radi-
ology 1985 ;156 : 625-629
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Metallic Stent in Benign Biliary Stricture Caused by
Intrahepatic Stone Disease

o

gx g2 2eE

.M Mpae

ZAlcto] : Bile ducts, stenosis or obstruction. Bile ducts, calculi. Bile ducts, prostheses

5 gl :F/54

Ol AFAZY : 51 A GB stonel & cholecystectomydr-S- 3217} fever, epigastric paing FAa =2 W35+

oJAIAZY function ¢ §AH8 AF ) AAaf 2L FEE A B3-S
%23} 7 A4} left lateral hepatic segmentel] multiple a &l

intrahepatic stone o] ¥71 5. 71‘““ 24 o] 9 9% Ya8 s osd Ax)

A=l H =

Right PTBDE 4] 33} 93-2 cholangiogramei 4] seg-
ment ITI ductel] focal stenosis”} 913 L distal ductH]
o stonedl] 23t multiple filling defectS-o] 332+ (Fig.
1). Fluoroscopic guided}e] Dormia basket2 ©]-4-3}e]
AL A A F, 27 8mm, Z°] 3cme Gianturco-
Rosch Z stent(Cook, Bloonington, IN)E- 8.5F stent
introducer set(Cook, Bloomington, IN)2 £3l 4F3]3}
48(Fig. 2). 35F%F ¢ cholangiogramel| 4] stent7} %
expansion¥ ] ¢lo] (Fig. 3) external drain tube& |7
o3-S, o]F 517092 follow up 7]%7F5<3} stent mal-

Fig. 1. Cholangiogram after initial PTBD showed stenosis of
proximal S3 duct with multiple intraluminal filling defects due
to stones.

] J 1A, EF A Ego] F2& Ho|
‘3:1 ‘4 FA ﬁz}i’f} o] 2] H-go] gt H+= AF

—°,—._T 7}2 A ojz] F72] catheterd =
A|A FE AES F2 3 =t o] AA] Apgo] £
gz}7F &7 7 catheter—e— 72k glojok dl= EH o] 3l
t}. 20 E A Eo] o]’ A F F5E T e Aol
g 4 9lg Aolete 9% ®av) ey A7) 4 2
e o}x] By} gle AAolth HAEY ¢, 23789
31a}e] 26702] metallic stentZ A8 44 oA 4
3 2 A3} 27§°] migrations E3ste] 1570 9] stent7}
3~48M4 2] 7]7ke o 11749
stent7} 44~5571 4] 717HE<t patency & 4183

o &
2

-

malfunction2-

Fig. 2. 8mm-diameter, 3cm-length Gianturco-Rosch Z stent
was introduced via 8.5 F introducer sheath across the sten-
osis.



Fig. 3. Cholangiogram 3weeks later showed well expanded
stent with good contrast passage through the stent.

6, 12, 24, 3674 °] primary stent patency rate: z}z}
91, 75, 67, 48% < t}. Gianturco stent”} Strecker stent .
o} Aol F9%2m(p<0.05), intrahepatic ductel] A%
& stent”} extrahepatic ductel] 4|3t A xR} o] =
tH(p<0.05). Stent malfunction®] ¥<31-e recurred
stone or sludge(7), epithelial hyperplasia(5)2] 4o &
3tk ol2i3 A5 Ed 2 i) A Ze) gy g x
2ol i3t A" E A A]<%-& o}2 permanent treatment
effect & 7|t 3}7] o= F-Falrfa Bojx|n] 53] 31 3}
Al 9l A= A s ofel & Z o2 ®alch,

1]
Ao
o

a

. Jan YY, Chen MF, Hung CF. Balloon dilatation of intrahepatic

duct and biliary-enteric anastomosis strictures:long term
results. Int Surg 1994 ;79:103-105

. Jeng KS, Yang FS, Chiang HJ, et al. Bile duct stents in the

management of hepatolithiasis with long segment intrahep-
atic biliary strictures. Br J Surg 1992 ;79 : 663-666

. Cheng YF, Chen TY, Ko SF, et al. Treatment of postoperative

residual hepatolithiasis after progressive stenting of asso-
ciated bile duct strictures through the T-tube tract
Cardiovasc Intervent Radiol 1995;18:77-81

. Peters R, Macmathuna P, Lombard M, et al. Management of

common bile duct stones with a biliary endoprosthesis. Re-
port on 40 cases. Gut 1992;33:1412-1415

- Shim CS, Lee MS, Kim JH, et al. Endoscopic application of

Gianturco-Rosch biliary Z stent. Endoscopy 1992 24 : 436-439

- Irving JD, Adam A, Dick R, et al. Gianturco expandable met-

allic biliary stents:results of an Europian clinical trial. Radi-
ology 1989;172;321-326

. Kim MH, Yi SY, Park HD, et al. Expandable metallic stents:in

the benign strictures of intrahepatic ducts in the patients with
primary intrahepatic stones. The Korean Journal of Gastro-
enterology 1993;25:531-535

. Rossi P, Bezzi M, Salvatori FM, et al. Recurrent benign bili-

ary stricture:management with self expanding metallic
stents. Radiology 1990 ;175 :661-665

. Lee MJ, Muller PR, Saini S, et al. Occlusion of biliary

endoprosthesis : presentation and management. Radiology
1990;176:5310534
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B FEF RN F& ZAE 152] FAH
Problem of Metallic Stent in Benign Biliary Stricture

T A A =AY

e L= (0]
e 2| : 534 / A}
2l A7 - RUQ paini}t jaundice® FAE .

: Bile duct, interventional procedure. Bile duct, prostheses. Bile duct, stenosis or obstruction

HA=HA 234 CBD stone2 & cholecystectomy & choledo-

cholithotomy= ¥+gkar, 14 A proximal CBD stricture® t}A] choledochoduodenostomy & ¥3k-5-.

: Postsurgical biliary stricture

o
C

#} anastomotic site2] stricture®} intrahepatic

Fig. 1. Cholangiogram shows severe degree of stricture at
the anastomotic site after choledochoduodenostomy.

duct®] dilatatione] 2 (Fig. 1)

Al H =

Right intrahepatic duct® approachd}e] stricturef-
$]= balloon dilatationdt ¥ 18F foley catheter& 43
3}od 2. (Fig. 2a), 2714 3 follow-up cholangiogram A}
stricture-¢}7} 45| xl=E %] oo} foley catheterE-
A AR Eshar URLEt F7H=2 A3kt Follow-
up cholangiogram 4 stricture-$]+= Sofi}#] eigtow
(Fig. 2b) 44+e]e} 3zke] @ & foley catheter= A 7]
332 10mm 27, 69mm Zo]2] Wallstent (Schneider) &
A5tk (Fig. 3). oF 111 L ¥ 3xt= A% S F4
2 ohr] W Y3slel 2, @A) cholangiogram A stentS %
gl contrast media®] passage’} FFAE o] AL left
intrahepatic duct] ol multiple stonee] 2= 9] c}(Fig.
4). PTBD 7 2% %3 12F Nitinol basket (COOK )2 ©]
438le] stoned AAZ F FHUsIch 574 F RUQ
pain¥} feverS T2 t}A] 4. PTC A left intrahep-

Fig. 2. a. 18F foley catheter was inserted
through the stricture site after balloon di-
latation.

b. On 3 months follow-up cholangiogram,
stenosis of the anastomotic site is still
noted.



3 4

5

Fig. 3. Cholangiogram after insertion of Wallstent shows marked dilatation of anastomotic site with good passage of contrast

media into the duodenal loop.

Fig. 4. Follow-up study obtained 11 months after insertion of the stent demonstrates multiple filling defects in left intrahepatic
duct, representing stones. Notice some degree of restenosis of the anastomotic site.
Fig. 5. After stone removal via PTBD tract and balloon dilatation through the stent mech, stent patency was restored.

atic duct stoneo| t}A] A o)A 3} 7L up © F stone
< A& F stent meshZ E3] 8mm = 72| balloon
catheter& 4+4l3}e] left intrahepatic duct2} duodenum
Ato] o] 7 2% dilatationdt F-(Fig. 5) =43

L

Postsurgical biliary stricture®] 7-$- surgical repair
o] 8ol Fol U A ue] F 1 9l}. 2y
Aol A3 $&4 A Bl ® B1slw A gals 4
surgical risk7} 32 75 ¥]5%2] Fa]2 2|42 4] bal-
loon dilatation?} §}7| silastic catheter®] UA)A sten-
tingo] AR&-% 3. <9lt}k. Balloon dilatation®] A--8-&
non-anastomotic stricture®] 7-$- 76 —88%¢] ™, anasto-
motic strictureql 7-$-= stricture F$]2 AFF3F fi-
brotic reaction® 2 Q13 67—-73% A =2 7} Y}y B
ar=le] gloh 3 benign biliary stricture®] 2824
metallic stentA}-§-of o3t A=) A9} 9lA}7 g o)
HarEjo] 9l 21} metallic stent®] long term patency”7}

A z8lo] x)ofal i 9l FAolth B Ze oA % surgical

repair®} balloon dilatation® & stricture”} s} 2= =] ok
°} metallic stentE A}-8-3t9] 21} strictures} 2)2=™
A stoneo] WA wr}E FA| o] HutE sich, 2318 o] A
2 PTBD tractg %3l stoned |7 slgd ot = stone®]
A= o] o] qlsdstelet A zhgic). okebA benign bili-
ary strictureel] QlojA] A 22 xFEHbjo|v} wE long
term patency & 7|t 5 9l stent2] | A o)1} design
o] /=] 71A 74A] &= 71 £ 2] metallic stentA} &S = =]
AEE 718 ok slele} Abm R

]
ot

=
ol o

1. Mueller PR, van Sonnenberg E, Ferrucci JT Jr, et al. Biliary
stricture dilatation : multicenter review of clinical management
in 73 patients. Radiology 1986 ;160:17-22

2. Rocci P, Bezzi M, Salvatori FM, Maccioi FM, Porcaro ML. Re-
current benign biliary strictures:management with self-
expanding metallic stents. Radiology 1990 ;175 : 661-665

3. Vorwerk D, Kissinger G, Handt S, Gunther RW. Long-term
patency of Wallstent endoprostheses in benign biliary
obstructions : experimental results. JVIR 1993: 4 :625-634
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Balloon Dilation of Primary Sclerosing Cholangitis

M7E - -HEX - £5Y9
A ehnp A} A 3}

gl :M/27

LA AR AR

AHMaLAH
255 2 CT At A ©hd =} 73] gAe] o)A
wk A4S 919lS. Acalculus cholecystitis®] ¢JAFx1wHs}

o] A)883F cholecystectomy¥ -2 cholangiogramoel 4]
Intrahepatic and common ductell multifocal stricture4A~
7o) ¢laL(Fig, 1), liver wedge biopsyel| 4] sclerosing
cholangitis 2 #&t=] ¢t}

M=l A =

Right PTBD % T-tube trackS %3} 257047t 4
mm balloon 33], 6mm balloon 53] 2] dilatation< proxi-
mal intrahepatic duct(Fig. 2)el| 4] A3} om 371
% follow-up tubogram(Fig. 3)el| 4] duct stricturee] =l
3ot 2 st

a #

Primary sclerosing cholangitis+= biliary tree®] A 4-

3.2 ol3o|| chronic, fibrosing inflammatory process®

Fig. 1. T-tube cholangiogram shows multifocal intra- and
extrahepatic duct strictures.

T AdE W

: Bile duct, diseases. Bile duct, interventional procedure

Z-& A}l @t} Cholangiographyel 4] diffuse or mul-
tifocal stricture of intra- and extrahepatic duct®] A7
<2 Halr}. Secondary sclerosing cholangitis®} =&
intrahepatic duct stone®]|t} previous biliary surgery<]
A o] glom 50—70%¢) 4] inflammatory bowel dis-
ease?} A o] gl AR AHA vk A8 FHLS F
2 bile drainage®] ZWAlel T gt WA 5=
methotrexate2} ursodeoxycholic acidS A}8-3}l= d] 7}
A2 W3l Mol 79 stricture®} fibrosis . th= in-
flammationel] ¢]3&F &3 W sloMut 71 & 5= & A
2 48 A gl HH o=
tion relievet} liver transplantatione] ¢].°.m
ol Al&sleE Ao] £ Ao gty ERCPY PTCE
E3} balloon dilation ¥]| A A, 2e|x vrEzo g
¥ 5 glen FA4 2 7Y 3AF of 1/3404
tubogramA} & %S R 3138} ¢l 2] %k long-term follow-up
o] i3t B 1= o)A gt} B Z3| o) A= 14 4l balloon
dilatation® 2 duct stricture®] Zldo]} FA}e] o}3}=
91913 A=} liver transplantationS- o] A 8} a2l T}

+ common duct®] obstruc-

o]+ 27|

Fig. 2. Balloon dilatation in right intrahepatic duct was done.



e

Fig. 3. On follow-up tubogram, stricture dilatation effect was
not remarkable without disease progess.

L

i

HO
e

- MacCarty RL, LaRusso NF, Wiesner RH, Ludwig J. Primary

sclerosing cholangitis : findings of cholangiography and pan-
creatography. Radiology 149:39-44, 1983.

. Weisner RH, La Russo NF. Clinicopathologic features of the

syndrome of primary sclerosing cholangitis. Gastroenterology
79:200-206, 1980.

. Weisner RH, Ludwig J, La Russo NF, MacCarty RL. Diagnosis

and treatment of primary sclerosing cholangitis, Semin Liver
Dis 5:241-253, 1985.

. Weisner RH, Porayko MK, Dickson ER, et al. Selection and

timing of liver transplantation in primary biliary cirrhosis and
primary sclerosing cholangitis. Hepatology 16:1290-1299,
1992.

- Lee JG, Schutz SM, England RE, Leung JW, Cotton PB.

Endoscopic therapy of sclerosing cholangitis. Hepatology 21 :
661-667, 1995.



Case 28 1A =44 &
g g 7
A A WA A 28

Interventional Treatment in Pyogenic Cholangiohepatitis
with Biliary Cirrhosis and Portal hypertension : Percutaneous
Stone Removal, PTVO, TIPS
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909 10¥ g3} 3-8 Fub g
sl S22 drmdES AAY, PTCH +
= 9= 2dAe] 7 9] Hxe sl (Fig. 1). 2=u)
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Fig. 1. Percutaneous transhepatic cholangiogram shows nu-
merous calculi in the intra- and extrahepatic bile ducts.

: Liver, interventional procedure. Bile ducts, calculi. Liver, cirrhosis. Hypertension, portal

22tel AA FA15MY] ATAH dx AA A AEL Aedte]
749 EAS 25 A AR ¢ ey B &
=AML FHEE 714149 A 33 dxe Wity
o] vtal AM ez qlate] 9919 T (segment 6)F 53
A= A AsHA] E3 ok (Fig. 2). 313} B3] u-$- w1713}
o] dubA ]l A A oll= AL uk-go] gl o o] AHe] A&
= A3k FHERE f A1 A =@ 954 19 3k}
= SEAtE g Bt gEA HAEFe 2 Q3 A
AFEZHZ JAste] FEAE D WA AHAEES igke
U AEe & 5 9l ARz A9F A -H<(PTVO)S
Al Hisith (Fig. 3). o] % a1 E<k 23] 9] A1&d
o] slo] WA= X85 skt 961 3Y A AR
T2 HYsty FAEA S ule FlHE 9o
HZFo 7 gtrufdS AYsle] F dxe AHx BF
AAZ 5 9l 93L(Fig 4), 3Y Fele ZE 7HHELE A A
& 5 ek o] of dubH ]l A A 2o FAF4- Valium
1 ampules 772 vlA|A| 3t A7) 214 & 5 3)
oA Aol B2 E=3o] =ik 96 3¥ ANF A=Y
2 Wjdste] WAAA A8t ov A do] = x] ¢lo}
TIPSE Al&stsch. e o2 Ye 2o 77}
7121 gle] 86, 69mm Zo]e] Wall stent F+ 7§ & 4H3) s}
aA o Zhhe = Ao} (Fig. 5). 284 Al 59
F AMEH3l TIPS AN EE A3t} ~elEer} o
=t AR A A= o] 9lo] 7129 dHg o] 43¢ 5 ¢
dow ZHAA ] Alg f1E o2 Qlste] 7R o] 7he] &
I Zhl FEE] ST ol o] Alsle] A2 whe

1E717F Brbsslksdc) diE g9 s 53 2o g ¥
= ARl EE %343} stainless steel coil?} gelfoam-©

&

2 o
q



2 A= 52 445t ch(Fig. 6). 7} "ok &% AW wmE AF A U ASelE A5
%o oY ode) 71 HlFEA W] F2 Al

L - PTBD %428 o] &3 JA A AL w3olut Al el
22 w23 olalo} olg] Ul A HE AAe uix  Eeko g qls $ES AE F glE Afele $AHe
L Ajokel wla Tom F2 A 7t ARG NFESE 2 A FE 9o $% e PTBDE AlHsa 5%
So| 7]Qlgto 2 ol Zh AL MEs} Ba & Fol  Fol o] ARy} THES tAlste 75 o doldle 4
T A5 AAH wmE Ao 7Pl ol e BAl Sl o5 Fl AFAMS AAY ¢ Atk HE S

Fig. 2. a. Preprocedure cholangiogram
shows multiple intra- and extrahepatic re-
sidual calculi.

b. Cholangiogram obtained after percu-
taneus stone extraction using the PTBD
tract show clearance of calculi in the right
hepatic ducts, but still remained impacted
calculi in the left hepatic ducts and stric-
ture formation at the origin of the left hep-
atic duct

Fig. 3. a. Percutaneous transhepatic por-
togram shows prominent variceal veins.

b. Postprocedure portogram shows mark-
edly decreased variceal flow.

Fig. 4. a. Additional PTBD was done to a
left hepatic duct which contains calculi.
Stone removal was performed via left and
right PTBD routes.

b. Post procedure cholangiogram shows
no residual calculi in the biliary trees.




a
Fig. 6. a Contrast injection within the stent reveals communication of the stent with a biliary tree and complete occlusion of the
stent.

b. portal venogram shows prominent varices.

c. Postembolization portogram shows decreased variceal flow.
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Fig. 5. a. Yransjugular portogram shows
prominent gastric varices and absence of
intrahepatic portal venous perfusion.
Many stainless coils inserted during pre-
vious PTVO are seen.

b. Post procedure portogram shows a well
functioning portosystemic shunt and mark-
edly decreased variceal flow.
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