HT Y STHHUAM T}
= 7 &

<EFE : Hiz4)| 229 SME M= >

H 7 =-20004

=

ST & SARM 2 st 5
st 3

rk
% yo

= M2

4 A M o 3 3



E F o oH|MATY| ZEe| SHH X
Percutaneous Nephrostomy <7 3> =L & 3 - 1
Percutaneous Nephrolithotripsy <7] 3] 2] fj> o] ol ZE e 6
Percutaneous Dilatation of Ureteral Stricture < &9l dg> 7l = .f‘{j - )
Urethral Stent <A B> 3+ A |
Renal Cyst Sclerotherapy <z o> AHZF - -HEH - 21
1. Genitourinary Intervention
Case 1. A7 7Fs§ A7+ BAA Nitinol AHNEE 0|83 whAQl 8% §2e] FANA A7 oo 27
Cose 2 Double-] 45t Ads PASE o] 84 QAT FIEFo] AR +ooreeeroremivimrrsmmmmmsssmmsiisessiinsiopiai s 30
Case 3. SLUTTO] FAgp -++ooroereesrroerressssstsssssssssesias s e 39
Case 4.%W37 5 91°] $ARE3bel A8z 934 Double J catheter Argl& ~omrmmes 34
Case 5. A¥A A& A7 F € TAHAF} ASYL vjA| R YAg oo 36
Case 6. AT AAMAASE 7 ALTA A G| 7|4 woorerorermsersssssssssisssisssssss s 38
2. Gastrointestinal Intervention

Case 7.4 o]A] & A%k Urinomas] CTRES: AIA Bl ro-tortrseste it e 40
Case 8. SolollAe] Alx 44 F A Al ARE o3 7] =ght YT oo 42
Case 9 AEEAAEF AUg Al Eaed: vEx 2 2o} AU ES 0] qF X @ oo 45
Case 10. 184 $|gtoz glotddAE F 5123 57e] AEA 244 3%l 3lolA

AEFFBAPA LFOJ B 2l AFQJ 1ot 47
Case 11. A‘Jolz] ;zc}g_] _J‘":_% ;?- ?‘s-ligxal a{:] j_{}oHJH ‘j.._E‘]l_E_ ):j_ 3]% ................................................................. 49
Case 12, 22 SRR 320 AHE AR Jo FGF TP oreeereoosesssssesssommmmmmsss it 59
Case 13. Fibrin SealantS o] Sk AFT3Te] HJaf «rrrrerserrsrssssomssissisisss s s s s 54
Case 14. €5 2AT A AZA A1+ {3

AAZE 7SR AZFIRA T AHES o] BF A B oo 56




3. Hepatobiliary Intervention

Case 15. Color Doppler Sonography.2.2 275 7175} FABSRF RAPGF 28 v 58
Case 16. 7}3}e] 2179} 93] 84 2914 Pringle Maneuver& o] 87 o HF 2 oo, 60
Case 17. 7134S] IFT} AR B HAGE ZHEOF rvevvterrmsreromnureesnssnsromsasesessserssstosesssoseessseses e 63
Case 18. ATPZHFFE) ZIBPA) . -+ oo vrvermersnrmssmsenise sttt ssseses s eees s -, L 65
Case 19. SPAFE 2 ol) 281 = 419)F g AA o] 2|8} 2] WAl e 67
Cose 20. TR AAST VAT FESA: STANREE o] B4 ARG crerrers oot Y 70
Case 21. T3] P ol ThRE FAIFAFG +vvovervimretnieieeiece et ese e osoesoe oo 79
4. Others
Case 22. ¥jo} F4-2: 7u)#] Fofu} e OO O S 75



Percutaneous Nephrostomy

E W
738 d st o) wheyst 20 chukapal ekl

A9 A 41542 (Percutaneous nephrostomy, ©|l3t
PCN)& 195513 Goodwingoll &3] A Y8R 17} UAA
(1), AA EAHOZ o]gH7] A& A 708 o]Fo]
o ol AIFE o] 83 YA A9x9& 4 Seldinger ¥
Mol e gL up A,

@A o] Aled a2 YAH o HjAAZ oz A7)
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1. Indications

(1) To provide urinary drainage for relief of renal or
ureteral obstruction

(2) To provide access for other interventional uri-
nary procedures, such as stone extraction,
extracoporeal shockwave lithotripsy(ESWL), o
dilatation of strictures

(3) To provide urinary diversion for treatment of
urinary leaks or urinary fistula

(4) To assess recoverable function of a chronically

obstructed kidney

2713 =RHAZ Q1F AFKe 9FE T FAZ
AHEE > H’n% Aelsh=d] glo] PCNol 282 &
-8 4 15% ©1/39] A7)% 0] Holslohd
AdE A8 dga AZsta 3lom PCN A% 3Y9]
LHOJI 1ena] plasma flow rate’} XA o2 F7izichA Al
9] 3ErbsAdo] woa AE) (2-4).
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2. Contraindications
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3. Physician (ACR standard)
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4. Patients preparation

AubA o 2 pyonephrosisZt ¢4 5 A %s W Al = A}
£31x R (7). $219] 57} 238 Ax9] #Eg 2
AA T A REF sy di) Aled Demerol 50mg
< IV =3 IM F AleS AZsls 224 diazepam 2
fetanyls A= FALe}7] % gl

2= Aled Ha 42 ol F4L g3 Als
3 FoA 9 94 2 WA Z2HE g%

Prothrombin time©] F& o] ALY iFo] 7H4 5o
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5. Anatomic considerations
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A= (anterior division)E BHA] 4719] A4 4 <, 3t
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6. Technique
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Fig. 1. Renal arteriogram with case of early devided anterior and posterior division

A. Anterior division of renal artery
B. Posterior division of renal artery



7. Complications
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Fig. 2. Arterial bleeding by needle entry into central peripelvic
region

8. PCN for renal transplantation
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9. PCN for percutaneous nephrolithotripsy
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Fig. 3. Nephrostomy positioning in relation to stone location
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Waist of resistant portion during balloon dilatation(arrows)

B. Coaxial technique of a balloon catheter and an amplatz sheath
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g. 4. Nephrostomy tract dilatation via a high pressure balloon(30mmx15cm)
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#12) 4% (Nephrolithotripsy)

ST
A chsha o) shf et ¥4 R vl )3

T

AQE2 97t 1980 = ¥x7]3 el = ol
A NaE o4 wilE uYg, & gii-E v 8
A, ZL 84e] AL AduE =718 7ide]s ERlel
Ad A5 FeolA dFE AYSATRA &S AlWEn
°F 5% olulle] 8AE AR &S S JHE HF A
olt}, o]2i@ ALYFH A= Aldox AAe] S 2
717} 2cm o3} A5 ML)FAu} dFo2 e I}
AIHNYHE == 2 HEste A s FcH(sandwich
therapy). 281d] @4 7} de] Aes = 250 2494
A goltt. ZuHAHA ol 2ol A4 WYL dFE
49 HAEle] 8418 BH87] Wil dx 849 A
B2 FA9E oluA e A% 4 qlvh @A) Al &
A& ®s8h= ¥ (Intracorporeal lithotripsy)el+ 6 7}
27} 9lck. A714%5 24 % (Electrohydraulic lithotrip-
sy, EHL), &9 #4 <% (Ultrasonic lithotripsy).,
Lithoclast, Pulsed Q-switched Neodymium:Yttrium-
aluminum-garnet LASER, pulsed dye laser, Q-
switched Alexandrite LASER 223 Holmium:
Yttrium-aluminum-garnet LASER #4]<oltt. ujebA
AUESH g4 2429 44 714, A8 43, 2 Fd

4& A= AL 2 9r7t U Aol
=T

M|t} 2§44 = (Electrohydraulic lithotripsy, EHL)

715 e 84 e Has= B3l F M HA
kg wgelrt (1), AAvfA WellA F A= Alojel] L
Agte] A7]1E EHA7] F AFAtele] wjAo] o=
718t5]0] 71¥E7}o] A7IY 7|2E 8§49 58 s €
t}. ol&j§ B A} FFurt BAEo] 84 e] BHEHE
Aol o] & M7|5u A EolehaL gt o] WL AE
ot WEA S o5 AHEEHA e a4 Fg o

AEF9 AEA &l A AHEHA it} A 7= A7
(1.9Fr) 3 s.@zx2e] &48 Ak 2449 MLz 72
g 452 AL JHBEAME A H4 WyolE
B % §o} (2). sAg B b HME 7 d 44
5% 7HKE A2$ 44 W (Lithoclast, Laser lithotrip-
sy)ol &% el S8EUA e AEHAE ¥, 3
& ZolllA A HAEA] 11Fre] vascular access
sheath& 0|83 4:9] ‘mini-perc ¥WHo| 2715 A= o
b A7ty &S Aldste] HF flo] 85%9 H4
AEES BasslY (3). 1.9Fr 2428 ALE3ste] a3y
S X8d A3} 90% ol de] A4 4FE Buda glov,
SPHFT F T FEF2 2ok dsiek (4, 5). A7)t
Ao AREEi= 24 2}= flexible nephroscopedi| A =
AHEE 4= sl o] sldk 28y 1.9Fr 24318 8ty
g HAA] B FH T ¥ 5mm o)W oM E F9)
ZA 9] &44ot A=) vE T LR F 0 FYt 2
T4, 45 2AZA T A5t 719 71HFe] 7t
Z A 1.9Fr 22421e] 7H4L 4-560 28 A 21& Hols}
£ A& nejshd g A4 ¥ (Table 1).

=21} #1M=(Ultrasonic lithotripsy)

259 #4719 =9 L7 ML piezoelectric AHE
o] &&= Zolt}. & piezoceramic 4 LAzl AFE &
29 A% Y7} s o]zle] AAAE FI HEH
o] 24z} oA +HE HE A (drilling effect)7} A7
Al 9ot (Fig. 1)(6). &3 47|98 7H4L F HAR A
Ao AAAE W FH oz AMEE 4 9lo] $£9u]fo)
Ae] Eoj71A &=tk (Table 1). 7H8 & AH L 242 W
27} vlo] glo] o]& Fale] A A3 84L& FUAY +
lch. gk g FH9 4712 94 44 3 g ol
AE A4S ¥ o AHEHY| = o (7). 284 44 &
gL 71 ofshy o QPESAIT Al 2 A8 3
$- o] WSt F9] Ao 4L Yo F U}, EF
74 273 (nephroscope) ol A1k A}8-8 4= Qi)
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Swiss Lithoclast

vliA 2o /e LithoclastyE 37 #4719 22
%Eli & 27171 713 Hol & metallic bullet2
2§ o] AAzte] § & Hof] £R3] 1 o|FA HWA
AR 7} 24 e AEE 84S
RE ¥ 248 ¥4¥ F dx
gdon] AAAE YIPYFEHOE ALE

Sa} A7) thgoz it

metallic bullet®] g%
243} (Fig. 2. 3).

23 48 7HeA e

7Fs3taL Lithoclaste] 7H % =
(Table 1). =3 84)e] 2717} & 79 F83HA AHEE
g (8). 2y}t 10004 23] A& A HAe] A
o]A H-&hH 7&"* 2 wkdAd o] WA sl Mgk AHgo] 7Hs
o, w8 44 F 840 o] Fde d¥ S A T &
#Mo] AL 69-95%2 ATE8L Budx ey (9-11),
Ao A4 agAdHE Algo] 7HE3t nitinol probe?]
ko] WatE ol (12).

LASER 2{M=

LASER #4%< 19685 high energy long pulqod
ruby LASER7} 84 #|50] o] 8¢ o] (13) o2 FHe
LASERE o]&3lo] 84 X8& s9ov} 1983d 24 H_
42 9/% LASER®] 7% %3 FAHEC] A WA]
(14) @A)+ Pulsed Q-switched Neodymium:Yttrium-
aluminum-garnet LASER$} pulsed dye laser 22]il #

Table 1. Characteristics of LASER lithotriptors

2of 7= Holmium:Yttrium-aluminum-garnet
LASER, Q-switched Alexandrite LASER7} F& AR5

i et

1. Pulsed Q-switched Neodymium:Yttrium-
aluminum-garnet LASER(Nd:YAG LASER)
nse #53 1064 nme] H3& 7HAH 20-80 mJ2] °jl
L& 2akgch(Table 2). 4412 Y= plasma(Hshs
o QJAtEo] ZaAEE 2ol A) &3 wiEeld (15).
= LASER7} 84]9] ko] {550 & TAANZH 1
Aw} B2 7187F dojut A MR} WA plasma7t
At Plasmax A% #HoAE &5, WA PP
2798 w3t H4e] E3E Eo|7] flE 53] et
% coupling tipe] BR3lt}, 4 44L& 55-83%2 &
& Badty Qo e givke 4 (16.17). 2@y
calcium oxalate monohydrate2} brushite stones& 41
& ggich. aela 959 7HFo] &7 Wil & U4¥H e
urAl3le] fibere) 48 Zelsl7] vk, whebd 2 27 9
fiber (400-600 #m) & AH&-3lof 3= GA-& 7HA1aL .

2. Pulsed dye LASER
B A3 e Ak Fid et o 3ge] o]
A UAE ¥ 4 7] "W flashlamp-pumped

Mechanism of Cost of Probe

Action Lithotriptor(US$) Flexibility = Reusable  Cost(USS$)
Ultrasound Piezoelectrical 15,000 N Y 100
Lithoclast Pneumatic jack hammer 25,000 N 5 150
Electrohydraulic ~ Plasma induced shockwave 12,000 Y N 200
Nd:YAG Plasma induced shockwave not available % Y not available
Pulsed-dye Cavitation bubble induced shockwave 125,000 Y hd not available
Alexandrite Cavitation bubble induced shockwave not available Y Y not available
Ho:YAG Thermal drilling 80,000-140,000 Y. s 350-950

ultrasound generator

foot piece

piezoceramic elements

longitudinal vibration
[y

,  ultrasound probe )

- \

4 suctional channel

7
acoustical end parts

Fig. 1. Ultrasound lithotripsy generator and handpiece

Fig. 2. Swiss lithoclast(Electro Medical Systems, Kaufering,
Germany) generator, handpiece and probe.
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'CI':""" 8 nsolA] 1.2 us©.2 (Table 2) Nd:YAG LASERS$} Table 2. Specification of LASER lithotriptors
pulse-dye LASER®] F7to]7] w0l plasmas} 7]E7-S 2 _Wagleng_;t_hfnrg Eg_rgys;ings =
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Connection
to generator

—— Metal
projectile

i o

RN NN

Probe

SiEs AT ulachie s 2eue o B Fig. 4. Ho(Coherent Medical System, Palo Alto, California):
Fig. 3. Lithoclast hand piece YAG laser lithotripsy generator
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Fig. 1. A 55-year-old man with tuberculous stricture of the left ureter.

A. Initial IVU shows hydronephrosis and hydroureter on left side with multiple infundibular narrowing and contracted renal pelvis.
B. RGP shows irregular narrowing of left distal ureter (arrows).

C-F. Percutaneous nephrostomy was performed and the narrowed left distal ureter was negotiated with floppy guidewires and
catheters and the stenotic segment was dilated with long dilators and balloons.
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H. Follow-up IVU taken 2 years later
shows marked improvement.
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Fig. 2. A 31-year-old woman who received left ureteral injury during Caesarian section (Case reprinted from reference 15).

A. Initial IVU shows hydronephrosis and hydrouereter with a stricture in the left distal ureter (arrow).
B. Percutaneous nephrostomy was performed and nephrostogram shows a short-segment stricture in the left distal ureter

(arrows).
C, D. A floppy guidewire (arrow) and a curved catheter (arrowheads) was negotiated through the stricture and was located in the

urinary bladder.
E. The narrowed segment was dilated using a 6-mm balloon (arrows), and a ureteral stent was inserted and kept for three weeks.

F. Follow-up IVU taken six months later shows normalized urinary tract.
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(Cope proximal loop nephrouretrostomy stent) 5°] %l
ot (19). Av|22glEE By &7]2F AX|shs do A3
8t F-EXAREE 7|3 AX = 433, 53] 82
744 5ol oM Z"EZ} B3 25 ugsfjopsh= 735l
E Z-EAHE7 Heldta, 53 A #A Foll= w3
& AF 17t FEAYSE ARE-8h=
Aol Aesit} (19). AFP2HEE H7|3 AX]d= A5
= 2-370¥nl} RS EE m} el dES] 44
& 2QEd EA7F AZAE BT FA 28T 5 e Aol
t} (19).
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2 HI E (Urethral Stent)
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%341 ¥ % (high-pressure

259 ¥ ¢
AgMud] 5ol
A e Ul ke
2 %3
balloons), 33 W 8532 7)% (optical internal ure-
throtomies) ¥} 2.4 ®<% (urethroplasty) %°] 2t}. o]
A 3 F 85 Ao APt viniaie] WA F A

]Buugle&} 9k 3

B8 2 %H7)%(endoscopic optical urethrotomy)< 50~
60/‘60} g”lf]—o - ;Io}_' olL} I 1:1:-(?-;. rr].__{;ﬁ;} 11|--(5}. L” ;,I
S 3] 9J3 vHEAQA A7F FHEE AR (catheteri-
o] th3te] wro} FolA] &er) &4
3= 837,

zation)& A} 50| A&
8% HZ(penile urethral strictures)e]

ANle ¥

1Y FANEE 52 Jg e x 24 A|ZrollA 3
F7HA] A8k 12 71 E] (indwelling catheter) 2] AR&
T2 B elste] X mdte] sio) A4 #o]A A
(Excimer laser beams)S ]88 %2 %3 (ablation)e]
ot A 5= A mHe| A7jE7E STt 2y, uHE A
Q) A=A N9 Q1= EH(patching)oly} £8 &
%4 8<% (anastomotic urethroplasty) &2 A% 34l
-5 A Cl‘-"'"‘5T(repldu:—\ment urethroplasty) 3 #2-&
T4 A8E Al Y (1, 2).

*T: Alo] z]_‘—;ril-mo]q. c:-| -|7|.x] y_.?:\'_;g-l -z]g‘r_ngoﬂg _5-1..-1
staL At o2l AR A5 dedta AR diA] A
g¥le] 84 FHo] gt (1, 2). 973 2% AHEE 1980
Wz 8k g2o] e Xqd A SoR AlkEHYeH (3-
8), HIolle APdvdFol o3 APHeE #HH L byt
okt 4 2 (detrusor-sphincter dyssynergia)ol ¢
A5 S AN 2= AW o] SHRHOE AMREHT 9]
o} (9-15)
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A Fxo disted 7ladtn, 5 FIFA] AR EHE 2o &
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1. R 52| 558t (Anatomy of Urethra)
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Normal cone
of proximal
| bulbous ™
urethra

Penoscrotal __/
junction

. Balloon of Foley
catheter in fossa
| navicularis

: Bulbous urethra
Penile urethra

85 34 ¥ FEe® 5ol 9don AHQ % (anterior
urethra)?l &7 Q% (penile urethra), 7% 2% (bulbous
urethra)®} ¥5-2 % (posterior urethra)$! 2y 8%
(membranous urethra)®} A Y4 Q% (prostatic ure-
thra)7} 9lc}, A2 54 9]o] = (external meatus)el| A 5§
28414719 (urogenital diaphragm)¢| 3tdi-742 & s

L_’I'. o]:b_ = Jc2--5_\ ‘Q‘IO] I}‘f o /CE‘OILJ-QI Z3] :“fpellﬂ"
scmtalJunctmn)f)l-xi-;i B, FHRAEE $F8E 4

HollA 8484799 stauA & Sgic} FRa s W3
E(neck)ollA] 2434)7]9}e] sldk&H 71| o] 2= Qko|t},




rad,
i400)
ra
ko
..rl

Ir

T 9k 3.5 cmé] Zololn Q%A 7} w3 7}
3 5olW] 4% FHlolt. R aEE 7 #au, F2
al F EojuA %+ FHojt. yarxdoks
(internal urethral sphincter)2 S42F5-9] (trigoure-
thral area)el 1o %% w4 (passive conti-
nence) o] HUzFA LSolr)

UQ]aﬂ rﬂ-oLH avE —4.—1.,1*%]_11 0] =

H—?(verumontanumﬁ] o}z
K27t A HE

Zok(smooth muscle sphincter)elt} 2&E F H9]d
A 2R gler ol &9 HAY A9 B

glolt} (16-17).
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Figure a

EAAE W7 A dd HE 5
o ok 7 A Lofto] HEE 2
B3t FEE 3} {FEAAE wet hy 4] FHEERS
Alstoll A HRR-9ld 91X]A1Z1th (Figure b.c). ¢hl 4]
FHHELS wheba] W 9o 2HEE 99X A7 F Uy

14ste] FHHEE F2 Fo} D7 2uEV} wA 91011
A 8HA B} (Figure d.e.f). ol s = ~El 1
371 HolA A FE FALE we) ¥ 29 ¢jx l 21
?3' }f{:[-ﬁo] !31-0 t].,_ zlo]. d;]tﬂ AE__T:/} H}= % ]_j;__
F il St EgsS Alddle] 2ulES] 99} HE
FE B7hetha, FAAARE SAEY, =Y, =6 037%]
(ur & 4% (18).
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3. Metallic Stent
Ao 4 AgH3 e 2"HEE Wallstent,
Strecker stent, Urocoil, Self-expanding metallic Z
Stent, Titanium Stent 5] ¢|&% 1 ¢t} (19-29).

A2 AT 1) $RAY $3o) 3fo] Yol Aol

Ao B9, 2) REFIAPE o Hao] X5 4
HE B ) SEAYE F AU F3AA A oln

1) Wallstent (Urolume)

AR 2"l A7) Aol s ®of Qe A7HA A
WAHwoven self expanding tubular mesh) 2®lEo|t}
AlEZ Q] S FAIstol A sl 3t WA A stell A &=
o] glel, UlAI A<l Wl & ESd 8t Al (introducer)
2 olgalel aw2 20 P AAE & AR = WAL A
H A ARRlFt) T A S o)A Bl e wwm BolE o
& HAL 343 Fol ¥ 598 ZEsHA Wk F 21
EE A il ks, B, 44 Aled F

otk (19, 20). #L A A9 A44Y 7FHeEH(delivery

= 3

catheter)= HAl 228 ~”IEE hulelal gl ofF &2
2~E]2H(double-over plastic membrane)& 7}A]3L gloH],
2 (membrane)& HE B7|H ZHEZ} BHAN 59
2 = ¥35}4 At ~=E”] Al A (elastic properties)<
ol xS WA a2, A YASIE UlF] AME7} skl HE
olo) ol E WAE fAsict 28ES] flared ends®} ¢




#okt(external sphincter)ell 93le] FAH:= Fe
(waist)= 13449 # (prosthesis) 2 ¢H4A]7] 3L o] §& W
A%} (4). Ashken & (19)2 71% 2] $ajo|a] ~HE 4t
4 F 34z 4% A3 oftte] 5 olF FHL g k¥
& 9ol&= 573o] 3HEE vnd}. Milroy 5 3)S &
% §&A5-9]o Wallstent(Urolume) & 4118 F ~glE)
UFo] ST ME7 EXHI 8% Bo 46712 F 3
€S Budg ot Baert 5 (30)7 Verhamme 5 (31)&
85 ~RE M2 F 45| gAloA 22-3171€ Fof 2€E
W7 e] i3k sl s Bk, Bailey 5 (20)2 §kxlo
A 713 4 A3} AHET} 2QE 3 Alo]o] AL ¢
Alolell #gA axulTME 9 A 2] Adate] 34
of 93t 8k Wog REHQ FFE Husisd 73}
% (hyperkeratotic) Q! 3733 8141 (squmaous metapla-
sia)o] 98 F 7oA Bt} (20).

Urolume % 7}A18] @40l Uk, A, A& Mol
B2 oM 2dES] FALE F3o 3 HHz3
(dense fibrous tissue)3& #3524 SRS ME2 Q&
H4& ez WAZAQ A7z Basy, SFuis,
Urolume# 8.5 AQIeHA X124 9 AA7 B7158
ths Aol

2) Strecker Stent

Bosnjakovic & (22)2 8u}g] 7oA Q1914 2% Fapp
919l Strecker=8E 4] F FEAQ 434 2EuU9] A
¥7F =X S Hadlgien, Latal 5 (23)% StreckerZ
HEE 18vig] 7ie] 8%ko 4] F 1870€ &< #4& 4
7 QEWI A E] HFA o2 o] FoldE Axdn 7
4 qEE T AR

3) Urocaoil

Urocoil& ¢A1# Q1 #7138 % (temporary self-expand-
ing)# A7H7#] (self-retaining) A®lEo|t}h, &7 K9]
e A48 QA 282 2Y2M 26/32F9] WEE 7HA
™ (15, 25-27), 4-10cme] 7o) f-&38lch. AAH e F
24 & (biocompatible metallic alloy)el]l ¢]8te] #]2}s]
5 22 YWAE FAEE F3s ] . Urocoil > 44
FHelelo] A WEED 2% Hof] An|d wE gtEow Ag
=o] Hujghe] A7 o] =HEE ¥4 9 (rotating movement)
o 93le] AHEH o2 BASA Ak T, A4E A A
A% closed loopsi= &% ¥o] 93 9= 7] i 12
MY Foll AA7} 7Hgskc} (25).

2dES] AAE WA SlA a4 WA HAHrigid
endoscopic forcep)oll 98t} ~HE Ug] 2912 Fopy #
(sheath) |2 4}9)shd 859 &4kglo] AlAE & 9lc. o}
& WHoEE 10-15 mle] vy A 3h= gEqlQ] 8¢ 8

Eof] skl 12 F Foley catheterE AHEQ] W7o 4
A3 F 2-3ml A9 2HA R FAE PFse] AdEY
of 7helelE AR F FAlE A AASE Wgol] vt
(25). Urocoil &% o HH =2 i AsiA i%ﬁl
o] glo] 7138 A (encrustation) & 2§}, o] 71384

el ANt 1'd o]de] AHEE 4% %XMW s
dgog 2dE ARl ¥ 6-8/0€ ojujoll AHEE A A
olg{ g FAIE & 3= A}, Urocoil2 74 2% & %
S 9loll ARS-E 4= 9lom, A"lE ARIA] ERo] vy
A7| WEo o d 8 & ST do|R] ¢
=t} o] 2HEE W78k &< Eojuy] wiol HAEe

AL 4 Aot (15). 20| e 2HEE 2485 A
43 5 flh 89 el F9lde At 2HE: 99}
2 o] F5L fLsla 258 HFANE F U= 980l
e},

#e 3efe] ~dlES prostakatht 21Fe] 974 714
£ 454 EYe) YMges AJHLE 9 APH-ukn
250 g Alest] F2 A4S dausdly ok Fod
& Urocoil @} 8|8t 295 712} (9, 28).
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4) Self-expanding metallic Z Stent
A7 B3 34 7 2R0EE 19T o AP e
Ao Al 8.1 & ¥ (bladder outlet obstruction)& a4
8t7] fiste] Aleso] F& A= B s (18, 29). 4
S (18) 1349 HAYM vdlF FAolA] AHEE o] 8§
Agel A THIAUAL, 2KE A A WHgzog
B Al 44 Y4o] o' e EFo] AHES A&
oFfhE ZAZxsh. ey o] 2dHEE Qwe] Lol ulek
T A7 Asol= AFEHA gttt Gujral & (29)& 74
o] zdy TRo FE 9% YHIof WAA F4 A”E A9
3ttt AlES AFHoE A HA, lﬁl'lc*i]*it ZHE
7 2914 oFol 9lo] FA| AASAL. 24l AR
A3t gk ojste] ehd Hf o] 270] Bl W} R EFE
Ale 2 248 eS sttt 53] daldr: 57
Hollq 14z 3 AAMS UEENE T4 AL Bin
1}71’;&] “g [} 3 = a7 ”"ril.E‘_‘ u}qe} U]-C]-g— c&@**’ﬂ two
segmentE 7H4 AQIEE QAA|7|1L o] 52 WHE 2%
Hof] 242 9¥9 L AT 4 o] A 2o NE
W& 748 & Uch. M5 Z stenti= ZA|Holn], g
& 2YE 71 FAIStolA 75 gk {2 R9E 44 F
st} 91AA1Z 4= Q). AR Fohl BRAE £ gy
o2 2HlE A Ael A7 (retrieval suture) &
Fob WA & 2T (29). 2HES HAE B
h=dl 2"E #HH Al {74 AR WA S B3t AA
& 4 glg




5) Titanium Stent

LAHEE AAshs 7HEER: 995 2eids 8EA
% 539 EM (nondistensible coaxial balloon)& 712
o5 W7 7}elEH(dual lumen catheter)o]t}. Aeldt zo]
9 % Titanium AHELE FHd osle] $Ix A1)
ParraZ} A}-4-3F Titanium Z8EE 27 0] 8mmo]il Zo]
€ 22014 58mm7HA] g3t E& ¥-919 A ALt

< 4ol 27 BoE 12% 3Hash7] Wi F53] aels}
ojof g}, Titanium Z®HES FHL HAo] ¥m, F2 0
28, A4 A§Ao] 3, FL =AYA FL /A o
o, 24, 7184 & 9459 A 9L B §y
o} (24).

6) Metallic Stent Complications

T8 7] S FEAHQ EHY 8%, =¥E(uri-
nary leakage) & 9% S°lth (30, 31). k&L A8 W)
YHEERE FAujE wo] AL Fo] 2HES o3y
B3¢ axel 845 724 K% -(open rigid part)o] &3
(pooling) 5] 7] uwjito|m] ub#o R HE] wo| QAT
(true incontinence)< ofut}, o]zt Fal= 3714Y ol F
i dolA HAAog drgy. 2HE} A9] T 2
$15ol o] Fe] flaL 8% o] SHFEA Uow 3] SH-olA
A4 A F Aok G5 YA FAE oA &

€.

7) Advantage of expandable metallic stents com-
pared spiral coils

Expandable metallic stent  Spiral coil

Risk c_)f urethral injury  lower slightly higher

Implantation better tolerated and safer

Delivery system smaller larger
Urinary flow adequate: 10-14 mm

Migration less frequent frequent
Covering urothelium  covered uncovered
Second stent easily placed difficult
Removal stent difficult easy

8) New stent

o= g5 o] AR AHgEa Aol LAEt EA
N BAZ S HEA2e) O3 ARAE dda] skl
A7} 7Fsd 2”ET}F ALY (32). o] 2HIE: 914
Q2% % A A8 B2 AA7 e e 2HEE A9
St A 7]l AT F 2x9] Y] FRHAY A
43 AAGH. EA7 | 20EF AA
F oAl 2HEE AUSHAY 2HE AA F 34 A E §
dto] 4ol 34 € 7 A (32). = Ho HaE 9l
= biodegradable polyglycolic acid spiral stent, new

iL ] )-g_E

bioabsorbable x-ray postitive SR-PLA 96/4 urethral
stent, new caprolactone-coated self-expanding bioab-
sorbable self-reinforced ploy-L-lactic acid urethral
stents°] T A% 2 I FA] g o} (33-
35). Oosterlinck & (33)e] 2.8 biodegradable polyg-
lycolic acid spiral stent= WAIZZ Q] X8 F A% @ &
& 75 Y3 (short bulbar strictures)e] A&l 7}582
Ho] Fct, o] AlEe] gL WAl A o] FojAw 3t
27} o] 4 H(graft)e] AU = sl FEHZ A8 5Y
&t Aol slojof 3, A2 o4 H(free graft)
7} &4 d¥ 9% 4% %= (open urethroplasty)S A}-&fof
oF 3t 7ot} (32).

4 B
71 o] 3AQ 2dEE 8% ARle) QlojA Fe 273
7tAoket, @29 QxdA #EE = e 5E€e ?I-Zlf“]
9] 223} grafte} HFo] Foloksta 27131 1A o] 7}
‘Fetdo} it A3 Fo= {44 AAZ} 7FsdtedoF gt
o 2= MEEA (biodegradable) 82 T3 e 7o
2 A WAL gusln AHES) 2o AYS spx | o
A7]17k) f4) 8 F 2A7HH 0 gAEE Bde] s A
23] aqtE el Az

& 2 2.8
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Fig. 1. A case of 1 59 year old female
patient.

A. Contrast enhanced CT scan shows
a huge cyst in left kidney with com-
pression of renal parenchyma.

B. Initial cystogram shows a contrast
filled huge cyst in left kidney.

C. Cystogram after 2 days’ repeated
sclerotherapy with 95% ethanol shows
much shrinkage of the cyst.

D. Follow-up sonogram at 20 months
after the procedure shows no evi-
dence of recurrence.
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Fig. 2. A case of a 67 year old female patient
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A. Contrast enhanced CT scan shows a large parapelvic cyst and hydronephrosis in right kidney.
B. Initial cystogram shows a large parapelvic cyst in right kidney.
C. Cystogram after the procedure shows much reduced volume of the cyst

D. Follow-up CT scan obtained 3 months after the procedure shows absence of any cystic lesion in right kidney with improvement

of hydronephrosis

J
s



718 13dle] A8 FEAFE A} Ao F& A0 3ot
= ""91 Bl A] G AFle] o] A HE Bpoll=
HA 7 } |25 8P ]m}‘, ot FHEHHE 3] 3ke] gt 20} 2 FEXHAL

T ANA JAANASE FES 24T F F43tags AlY

stejokgitt, Pol _\_-‘urethane.o.ir‘. o]zl FHEE Sl 7ol A3t ae] A ofd PHOE of= '*"'5-}'** g ojd &
= degor FsAEE Aldshs ol Tk 23 go g ALkl wel 1 zfol7} glo] Z7]el ARE-E S
oereate] HZo = fractureZt AF J2BZ 753 A © Glucose (12), Isophenylate (13), Pan!opaquo (14,
8814 eolol g} Z3hAl F Foll= B3 *J'|f'1 &% g 15)5¢] ZAstAlE vy Augo] ¥AY F53%. 28
a5 !%f'-o---’f- AEE 3{'1'/\-91 A& vl FojofstH of U 22 71 Bel AR Qe d'E, ietracychne A A
Hitojcl ofel9], Hej9], < } ], $59912 ASE vt

o] 7} A 20-3 {]' AL 8] .J] -2 glojofgi}, 3Fol 1-2

3 Agshs uje) 5= S BEsa, &5l Y El-l—: %L

o] 5ml °|3t7} H& 735l f}“t] g ARz A=

Cc
Fig. 3. A case of 57 years old female patient

A. Initial IVP shows huge space occupying lesion at mid portion of right kidney, displacing adjacent pelvis and calyces.
B. Contrast enhanced CT scan shows two large cysts that are adjacent to each other.

C. 6F pigtail catheter was inserted into the two adjacent cysts simultaneously under the CT guidance.

D. A small cyst in upper pole of right kidney was shown on follow up sonogram at 10 months after the procedure. One was col-
lapsed but the other was recurred.
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Case 1 Nitinol

The Interventional Management of Recurrent Urethral
Stricture using a Retrievable Self-expandable Nitinol Stent

0000 : Urethra, stenosis or
Urethra, Interventional procedure
Urethra Stents and prostheses

O 0:5 /

oooo: 5

0 O 0O: Recurrent urethral stricture near external
sphincter due to trauma

1
(external sphincter) (bulbous urethra)
(Fig. 1).
(Terumo, Tokyo, Japan)
. ’ Fig. 1. Retrograde urethrography show a focal stricture at the
amplatz superstiff TIPS bulbous urethra near external sphincter.

Fig. 2. plain radiographs show that along

the guide wire, 13F sheath is placed in

the urethra, and stent (10 mm in diame-

ter, 30 mm in length, self-expandable re-

2-_"_ trievable nitinol stent) placed at the stric-
ture through the sheath.




13F 10mm
30mm Nitinol
(Fig. 2).

(Fig. 3).

13F

(Fig.

Fig. 3. Retrograde urethrography before the second stent re- Fig. 5. Retrograde urethrography obtained after removal of the s-
moval shows good contrast passage through the stent. tent shows improvement of the stricture.

Fig. 4. Plain radiographs show grasping
of the drawstrings of the stent with the
hooker wire, withdrawal of the hook wire
through the sheath.



(Fig. 5).
8
Nitinol
5 - 10%
O O O O
40 — 70% 1. Pitkamaki RR, Tammela TLJ, Kontturi MJ. Recurrence of ure-

thral stricture and late results after optical urethrotomy : com-
parison of strictures caused by toxic altex catheters and oth-
ers causes. Scand J Urol Nephrol 1992;26:327.
2.Jennifer J D, David R, Euan J G M. Stricture Disease:
Radiology of urethral stents. Radiology 1991;180:447-450.
Nitinol 3.Song HY, Park SI, Jung HY, et al. Benign and malignant
esophageal strictures: treatment with a polyurethane-covered
retrievable expandable metalic stent. Radiology 1997;203:747-
! ! 752.



Case 92 Double-J

Postoperative Ureterocutaneous Fistula: Treatment with
Double-J Ureteral Stent Placement

0000 : Ureter, interventional procedure
Ureter, stents
Ureter, injuries
0 0:5 / (tortous) drainage tube
oooao: ,
(pelvic LN dissection) , (Fig. 1).
(drainage bag)

. (Terumo, Tokyo, Japan)
0 O 0O : Postoperative ureteral injury with uretero—cuta— , .
neous fistula 5 Fr Berenstein (Meditech, Watertown, U.S.A.)
Amplatz stiff guide

Fig. 1. Right antegrade pyelogram shows extravasation of con- Fig. 2. Right antegrade pyelogram performed after stent place-
trast medium through drain tube (arrow heads) at the fistula site ment shows adequate position of double-J ureteral stent and and
(curved arrow) without passage into the distal ureter and the uri- passage of contrast medium into the urinary bladder.
nary bladder.

- 30 —



wire(Meditech, Watertown, U.S.A.)

Amplatz

(Meditech, Boston, U.S.A))

(Fig. 2).
3

double—J

.5 Fr
double—J

70—-82%

31 —
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1. Castaneda-Zuniga WR, Brady TM, Thomas R, eds. Interven-
tional Uroradilogy. In Castaneda-Zuniga WR, eds. Interven-
tional Radiology. 3rd ed. Baltimore: Williams & Wilkins,
1997:1049-1354

2.000,000,000,000,000.00 OO OO0 OO O
oo0O 0o Oo0ob 00 O Oob OO obob bo.ob0 b oo
ooo0o0oOo oog Os0 1998:93-94



Case 3

Embolization of the Ureter Fistula

0000 : Fistula, ureteral Bloomington, U.S.A)) 10mmx 5cm, 8mmx 4cm
Fistula, therapeutic blockade Gianturco coil(Cook)

O 0:57 / . 10 5mmx 5cm Gianturco coil
oooog: Gelfoam(Upjohn, Kalamazoo, MI)  3mmx 3mm

4 (Fig.

. 2).2
Oo0oao: (Fig. 3).
(Fig. 1).
life
expectancy
5F Cobra catheter(Cook, external drain

- b a
Fig. 2. Gianturco coils occluding the distal ureter. There is no evi-
dence of contrast leakage.

Fig. 1. Nephrostogram shows complete obstruction of
ureterovesical junction and contrast leakage through ureteroper-
ineal fistula (arrow).



Fig. 3. Nephrostogram 2 months after coil embolization reveals
occlusion of the distal ureter.

. Schild(1) silicone—filled detach—

able balloon Glue , Papani—colaou(2)

nondetachable balloon occlusion

catheter . Farrell(3)
stainless steel clip . Cail
Gelfoam Gaylord(4)

coil uroepithelial hyperplasia

coll

coil ureteroiliac artery fis—

tula
coil 5).

g 0O 0O O

1. Schild H, Gunther R, Thelen M. Transrenal ureteral occlusion:
results and problems. J Vasc Interv Radiol 1994;5:321-325
2. Papanicolaou N, Pfister RC, Yoder IC. Percutaneous occlu-
sion of ureteral leaks and fistulae using nondetachable bal-
loons. Urol Radiol 1985;7:28-31

3. Farrell T, Yamaguchi T, Barnhart W, Lang E. Percutaneous
ureteral clipping: long-term results and complications. J Vasc
Interv Radiol 1997;8:453-456

4. Gaylord G, Johnsrude |. Transrenal ureteral occlusion with
Gianturco coils and gelatin sponge. Radiology 1989;172:1047-
1048

5. Farrell T, Wallace M, Hicks ME. Long-term results of tran-
srenal ureteral occlusion with use of Gianturco coils and
Gelatin sponge pledgets. J Vasc Interv Radiol 1997;8:449-452

33 -



Case 4
Double J catheter

Retrograde Double J Catheter Insertion under
Fluoroscopic Guidance

0000 : Ureter, interventional procedure
Ureter, stenosis or obstruction
Catheters and catheterization

O 0o:61 /
gooo:3 ,
Double J
catheter . Nelaton catheter
0O O O: Ureteral obstruction by recurrence of cervical trigone (Fig. 1A).
cancer 4F cobra catheter(Terumo, Tokyo, Japan) Nelaton

(0.035" Terumo, Tokyo, Japan)

A B c

Fig. 1. A. After injection of diluted contrast into the bladder, trigone of bladder can be seen as triangular filling defect.
B. Right UVJ was selected with 4F cobra cathter and 0.035" wire was successflully advanced to lower ureter.

C. Retrograde ureterogram shows irregular narrowing at lower ureter adjacent t o previous operation site.



(Fig. 1B).
(Fig. 1C).
) (Fig.
1D).
double J catheter
dou—
ble J catheter (Fig. 1E).

Double J catheter
my(PCN) catheter

percutaneous nephrosto—

PCN catheter
fluoscopy
Nelaton Foley

Fig. 1. D. 0.035" wire was passed through
the narrowing point and advanced to renal
pelvis and then cobra catheter was ad-
vanced over the wire. Nephrogram with co-
bra catheter shows marked dilatation of
right renal pelvis.

E. 6F 22cm sized Double J catheter was
successfully inserted to right ureter without
complication.

trigone
transureteral ridge

g o o d

1. Stephen G, Keith G. Retrograde catheterization of the ureter
without cystoscopic assistance: Preliminary experience.
Radiology 1993;187:547-549

2. Amendola MA, Banner MP, Pllack HM, Gordon RL. Fluorosco-
pically guided pyeloureteral interventions by using a perureth-
ral transvesical approach. Am J Roentgenol 1989;152:97-102

3. Yedlicka JW, Aizpuru R, Hunter DW, Castaneda-Zuniga WR,
Amplatz K. Retrograde replacement of internal double-J
ureteral stents. Am J Roentgenol 1991;156:1007-1009

— 35 —



Case 5

Microcoil Embolization of Renal Bleeding with
AV Fistula Complicating Percutaneous Renal Biopsy

0000 : Renal arteries, injuries
Renal arteries, interventional procedures
O 0:55 / 5F Pigtall (Cook, Bloominton, IN, U.S.A)
oooo: , 5F Cobra
6

contrast extravasation

0O O O : Posthiopsy renal bleeding with AV fistula (Fig. 1, 2). 0.018 3F Microferret
catheter(Cook, Bloominton,IN, U.S.A.)

superse—
lection 1.0cm long, straight microcoil(Cook, Bloominton,
IN, USA) 2

(lower pole interlobar artery)
(Fig. 1, 2). (Fig. 3, 4).

Fig. 1, 2. Left renal angiogram shows extravasation of contrast media and an arteriovenous fistula involving interlobar branch, lower pole
with early opacification of the left renal vein.



3
Fig. 3, 4. Angiogram obtained after microcoil embolization shows no more extravasation of contrast media and occlusion of the arteri-

ovenous fistula.

50%
16%
, 80%

(decompensation)

occlusion point

20%
(coaxial microcatheter tech—

niques)

-4

90%

microcoi microcatheter technique

g 0O o O

1. Beaujeux R, Saussine C, Al-Fakir A. Superselective endovas-
cular treatment of renal vascular lesions. J Urol 1995;
153:14-7

2. Bookstein JJ, Goldstein HM. Successful management of post
biopsy arteriovenous fistula with selective arterial emboliza-
tion. Radiology 1973;109:535-536

3. deSouza NM, Reidy JF, Koffman CG. Arteriovenous fistulas
complicating biopsy of renal allografts: Treatment of beeding
with superselective embolization. Am J Roentgenol 1991;156:
507-520
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Case 6 -

Technique of Percutaneous Nephrostomy for
Mini-percutaneous Nephrolithotripsy(PNL)

2

0000 : Kidney, interventional procedune

Kidney, calculi

O 0:53 /
oooo:1
0O0o0a0g

KUB 1.5cm
radioopaque (Fig. 1) . 8.5F straight
catheter midureter (Fig. 2).

KUB residual stone (Fig. 3).

21 G micropuncture needle(Cook, Bloomington, U.S.A.)

Fig. 2. Percutaneous nephrostomy is done through inferior pole
of left kidney.

8.5F straight catheter mid—ureter level

i 5 + d =
Fig. 1. KUB shows a 1.5cm sized renal stone in low pole of left Fig. 3. After lithotripsy, no residual stone is seen with insertion of
kidney. double J catheter.



(prone position)
Amplatz wire(Meditec, MA, U.S.A)

14F 14F peel—away vascular ,
sheath  collecting system . . 24Fr 34Fr  sheath 11Fr
Ureteroscope  sheath 15Fr peelaway sheath

Holmium laser . . -

g o o d

nephroscope
1. Puppo P. Percutaneous nephrolithotripsy. Curr Opin Urol.
. 1999 Jul;9(4):325-8. Review
14F sheath  ureteroscopy mini—PNL 2. Jackman SV, Docimo SG, Cadeddu et al. The* mini-perc”
. 1997 Jackman technique: a less invasive alternative percutaneous

nephrolithotomy. World J Urol. 1998;16(6):371-4
3. Jackman SV, Hedican SP, Peters CA, et al. Percutaneous
) 2cm? nephrolithotomy in infants and preschool children: experience
with a new technique. Urology. 1998 Oct;52(4):697-701.

stone burden(X—



Case 7

Urinoma

CT-Guided Percutaneous Drainage of

CT

Urinoma in Renal Transplant

go0o0d : Urinoma

Kidney, transplantation

Computed tomography(CT), guidance
a 0:21 /

gooo: cadaver donor
2
. WBC
17,500/mm?®, BUN 17.6mg/dl, Cr 0.7mg/dI
0o 00 urinoma
CT (iliac fossa) 6x 6cm ,
(Fig. 1).
urinoma ilia—
cus muscle 10cc

Fig. 1. Pelvis CT scan at level of iliac bone shows a large perire-
nal urinoma (straight arrows) and anteromedially displaced trans-
planted kidney (curved arrows). Bladder (B) is opacified with in-
jected contrast medium through urethral catheterization.

21 G Chiba needle urinoma
100cc seldinger
8Fr pigtail catheter . Pigtail
catheter , 6cm per—
inephric urinoma (Fig. 2).
, 5 catheter
urinoma
pigtail catheter
2-3 , Ureteroneocystostomy site, ,

CT

Fig. 2. Contrast medium injected through pigtail catheter is seen
to outline the urinoma (arrows). Contrast-filled bladder is also
seen.



CT

iliacus mus—

cle

g o o o

1. Castaneda-Zuniga WR, Brady TM, Thomas R, eds. Interven-
tional Uroradilogy. In Castaneda-Zuniga WR, eds. Interven-

tional Radiology. 3rd ed. Baltimore: Williams & Wilkins, 1997:
1049-1354

2. NS Curry, S Cochran, ZL Barbaric, et al. Interventional radio-
logic procedures in the renal transplant. Radiology 1984;152:
647-653

3. Nakstad P, Kolmannskog F, Kolbenstvedt A, Sodal G.
Computed tomography in surgical complications following renal
transplantation. J Comput Assist Tomogr 1982;6(2):286-289



Case 8

Benign Post-operative Esophageal Stricture in Infant:
Complication of Airway Compression by Esophageal Stent

d000d : Stents and prostheses
Esophagus, stenosis or obstruction
Trachea, compression
Bronchi, obstruction

O 0:14 /

oooo: (Esophageal atre—
sia with distal tracheoesophageal fistula, TEF)
3
3
(gastrosto—
my tube)
Oooao

Fig. 1. Dilatation with a balloon catheter of 12-mm diameter and
4-cm length. Notice thé hourglass” deformity of the balloon at
the level of the stricture.

(Ultravist 300; Schering,
Ansung, Korea)

waist ,
12—mm (Fig. 1).
1 5-mm

12—mm/4—-cm
(Polyurethane—covered Retrievable Self—expandable

Nitinol Stent)

12—mm ,

Fig. 2. One week after, a 12-mm diameter and 4-cm length e-
sophageal stent was placed in the anastomotic stricture of esoph-
agus.



30° (frare) 5-

mm . , 12—mm , retrieval set

, 18—mm

(Fig. 2). 1
(Fig. 3).

retrieval set (Stentech, Seoul, Korea)

(Fig. 4),
(granulation tis—

sue) (Fig. 5).

14 -

E

Fig. 4. The stent was retrieved using retrieval set. Drawstring
was hooked by retrieval hook, and the proximal stent was col-
lapsed and captured into the retrieval sheath.

. A 3 ; . )

m.. "l'.r'_-""l B o0 3 5 . i

Fig. 3. One week after stent placement, acute respiratory failure
was developed. Fluoroscopy showed extrinsic compression on

right mainstem bronchus and kinking of the trachea at the level of
both ends of the stent (arrow).

Fig. 5. After the stent was removed, barium esophagogram
showed significantly dilated anastomotic stricture.



16—mm
18—mm )

g o o o

1. Song HY, Park SI, Jung HY, et al. Benign and malignant e-
sophageal strictures: treatment with a polyurethane-covered

44 —

retrievable expandable metallic stent. Radiology 1997;203:
747-752.

.Song HY, Park SI, Do YS, et al. Expandable metallic stent

placement on patients with benign esophageal strictures: re-
sults of long-term follow-up. Radiology 1997;203:131-136.

. Dasgupta A, Jain P, Sandur S, Dolmatch BL, Geisinger MA,

Mehta AC. Airway complications of esophageal self-expand-
able metallic stent. Gastrointest Endosc 1998;47:532-535.



Case 9

Esophageal Rupture after Esophageal Balloon Dilatation:
Treatment with Conservative Management & Stent

0000 : Esophagus, interventional procedure,
Esophagus, perforation

0 0:30 /

0000 : Primary portal hypertension
Grade llI-IV
sugiura operation

esophageal varix  modified

anastomosis
(Fig. 1).

10% lidocaine spray(Astra, Sweden)

, 0.035 (Terumo, Tokyo, Japan)
Berenstein 12mm, 4cm
type Il transmural rupture (Fig.
2). trans—
mural rupture (Fig. 3) Amplatz

superstiff
Mass)

(Meditech/Boston scientific, Watertown,
8cm, 16mm retrievable, covered

(Doosung, Seoul, Korea)
(Fig. 4). 10
(Fig. 5) ,

Fig. 2. After balloon dilatation, esophagogram shows localized
barium leakage which does not drain into esophageal lumen
(transmural rupture).

Fig. 1. Esophagogram shows benign stenotic portion at anasto-
mosis site.

Fig. 3. One week after balloon dilatation, follow-up esopha-

gogram shows no more barium leakage.

— 45 —



#
Fig. 4. Esophagogram obtained after stent placement shows Fig. 5. Esophagogram after stent removal shows improvement of
good passage of barium through the expanded stent. the stricture.
, Type 1l

, , retrievable, covered

g g g g
1-30%

Type I—intramural rupture, Type Il— 1.000. Balloon Dilatation for the Treatment of Esophageal

Stricture. 00 0O 000 00000 DOO O 50 1998:1-6

transmural rupture, Type Ill-mediastinal leakage 2. William SL, Michael GS, Vicente CD, Joseph WP. Ruptures
, Type |, 1l rupture, & Perforations of the Esophagus: The Case for Conservative
instrumental perforation with NPO state Supportive Management. Ann Thorac Surg 1978;25(4):346-
350
Type Ill rupture, unstable mediastinitis, 3. Michel L, Grillo HC, Malt RA. Operative and nonoperative
pleural effusion, subsequent respiratory failure septic management of esophageal perforations. Am J of Surg. 1980;
194:57-63

shock
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Case 10

Placement of Polyurethane-covered Retrievable
Self-expandable Nitinol Stent in the Afferent and
Efferent Loop Recurrence after Subtotal Gastrectomy

0000 : Stents and prostheses cm, 6—cm
Gastrointestinal tract, neoplasms (Fig. 1).
0 0:43 /
oooo: 10
Billoth 11 1 2 5—F Davis catheter (Cook,
6kg . Bloomongston, Ind) Terumo guide wire(Radiofocus M;
O 0 0O: Terumo, Tokyo, Japan) sizing
catheter (Cook, Bloomongston, Ind)
( 4—cm, 6—
cm) super stiff J—tip guide wire (Meditech / Boston
(Ultavist 300; Schering, Ansung, Korea) Scientific) 7—mm
4— (Fig. 2), 16—mm/8—

- il g
o -
T : - B i
Fig. 1. UGI showed severe partial strictures involving both affer- Fig. 2. Two 7-mm outer diameter stent introducers were inserted
ent and efferent loop proximal portion near the anastomotic site. in both afferent and efferent loop.

Gastric and afferent loop distension were associated.
— 47 —




.

Fig. 3. Immediately after placement of the two stents, well expan- Fig. 4. One month follow-up UGI showed well expansion of the s-
sion of the stents with good function was noted. tents without migration.
cm (Song stent, Stentech, Seoul, Korea) (flare)

16—mm / 10—cm

(Fig. 3). , 7—mm

(Fig. 4).

g o o 0o

cT 1. Wayman J, Bliss R, Richardson DL, Griffin SM. Self-expanding
metal stents in the palliation of small bowel stenosis secondary
to recurrent gastric cancer. Gasrtointest Endosc 1998;47:286-
Billoth 1 Billoth 11 290.
2. Cheung HY, Chung SC. Covered metal stent for tumor obstruc-
tion of efferent loop recurrence after gastrectomy. Surg Endosc
) 1997;11:936-938.

3. Nakane Y, Okumura S, Akehira K, et al. Management of intesti-
nal obstruction after gastrectomy for carcinoma. Br J Surg

1996;83:113.



Case 11

Stent Placement in Postoperative Ischemic Stricture of
Duodenum Second Portion

0000 : Duodenum stenosis or obstruction
Stent and prostheses

0 0:52 /
oooo:3 ascending colon cancer Rt. hemicolec—
tomy , 1
duodenal resection and duode—
nojejunostomy .1
postprandial fullness
2 focal luminal
narrowing (Fig. 1).

: Postoperative ischemic stricture of duodenum
second portion

10% xylocaine (Astra, Linz, Austria) spray
15F Savary Gilliard dilator (Wilson
Cook Medical INC, Winston—Salem, NC, U.S.A)

270cm 0.035 inch
exchange wire (Radifocus M wire—guide, Terumo, Tokyo,
Japan) . 15F dilator = 5F Berenstein
catheter dudenum bulb

stomach lumen  redundancy
Stiff wire (Amplatz superstiff, Meditech/Boston
Scientific, Watertown, Mass, U.S.A.)

4 . 6mm
delivery system covered Choo' s stent
duodenal bulb (Fig. 1).
Lunderquist extrastiff 12F
delivery system 18mm, 8cm non—

covered nitinol Choo’s stent
(Fig. 2, 3).

Gastric outlet obstruction duodenal obstruction

esophageal obstruction
75—90%

Fig. 1. Focal luminal narrowing was
seen at duodenum second portion (ar-
row). Failure of stent placement by using
6-mm diameter introducer system. Note
the severely redundant stomach and a-
cute angulation between pylorus and
duodenal bulb.



, gastroptosis, diabetic gastroparesis, large capac—

ity stomach,  secretion stomach

delivery system assembly mechanical sup—
port )
delivery system . Gastric outlet
obstruction
Wallstent noncovered type 10Fr delivery sys—
tem Choo enteral

stent  polyurethane covered type 6—mm
delivery system noncovered nitinol Choo

enteral stent 12Fr delivery system

Fig. 2. 18-mm diameter and 8-cm long
nitinol Choo enteral stent was deployed
through the 12Fr diameter introducer
system.

Fig. 3. The Choo stent was correctly
placed at lesion site (waist in the midst of
stent) and there was good contrast pas-
sage through the stent lumen. This is im-
mediate postprocedural film and addi-
tional three days are necessary to
achieve full expansion of the stent diam-
eter.

Polyurethane covered stent  tumor ingrowth
stent anchorage

30% migration rate

(benign stricture)

Choo stent

covered stent
stent migration

migration
predisposing factor
Small caliber stent , benign stricture
, stent predilatation
chemotherapy or radiation therapy after stent insertion
2
ampulla of Vater

stent

covered stent obstructive jaundice



2. Baere T, Harry G, Ducreux M, Elias D, Briquet R, Kuoch V,
Roche A. Self-expanding metallic stents as palliative treatment

. b b O of malignant gastroduodenal stenosis. AJR 1997;169:1079-
1083
1. Park HS, Do YS, Suh SW, et al. Upper gastrointestinal tract 3. Yates MR, Morgan DE, Baron TH. Palliation of malignant gas-
malignant obstruction: initial results of palliation with a flexible tric and small intestinal strictures with self-expanding metal
covered stent. Radiology 1999;210:865-870 stents. Endoscopy 1998;30:266-272
- 51 —



Case 12

Postoperative Leakage

Rupture of Anastomotic Site after Stent Insertion for

0000 : Stent and prosthesis
Gastrointestinal tract, perforation
Surgery, complications

0 0:80 /
oooo:
(
(medi—
an sternotomy) ).
0 O 0O: Post-operative state of stomach cancer with
leakage
5
(Fig.
1).

(covered
stent) , Terumo guide wire (Terumo,
Tokyo, Japan) Cobra catheter(Cook, Bloomington,
USA) efferent—loop , Ampulatz
guide wire(Cook, Bloomington, U.S.A.) , 18mm x
12cm covered esophageal choostent(Solco, Pyungtaik,
Korea) (Fig. 2).

(Fig. 3),
2

Fig. 1. UGI shows contrast leakage
(open arrows) at esophagojejunostomy
site. Arrow: tip of surgical drainage
catheter

Fig. 2. Over a guide wire, esophageal s-
tentis deployed in the anatomosis site at
the center of leakage site. Arrowheads:
contrast material in the dead space of
subphrenic area result from postopera-
tive leakage. Arrow: tip of surgical
drainage catheter



(Fig. 4).

, (fistula)
(covered metallic stent)

(0-7%)

Fig. 3. UGl just after stent insertion
shows fully expanded stent without con-
trast leakage.

Fig. 4. UGI 2 days after stent insertion
shows the straightening of the long axis
of the stent and massive leakage, which
course from the upper margin of the stent
along the outer wall of the stent to peri-
toneal spaces. Note no change of posi-
tion of the stent in relation to tip of surgi-
cal drain (Fig. 2) and diaphragmatic level
(Fig. 3). Arrow: tip of surgical drainage
catheter

o o 0O

1. Morgan RA. Ellul JPM, Denton ERE, Glynos M, Mason RC,

Adam A. Malignant esophageal fistulas and perforations:
management with plastic-covered metallic endoprostheses.
Radiology 1997;204:527-532

2.Han YM, Song HY, Lee JM, et al. Esophagorespiratory fis-

tulae due to esophageal carcinoma: Palliation with a covered
gianturco stent. Radiology 1996;199:65-70

3. Song HY, Yoon HK, Sung KB. Esophageal stent placement.

53 —

In Han MC, Park JH. Interventional radiology. Seoul, Korea:
lichokak. 1999:687-693



Case 13 Fibrin Sealant

Closure of Enterocutaneous Fistula using Fibrin Sealant

0000 : Fistula, enterocutaneous Microferret catheter
Fistula, therapeutic blockade 2 catheter
O 0:43 / . Greenplast
oooo: , , (Fig. 3). 3
S Greenplast
4 (catheter tract)
(Fig. 4).
9 2
fibrin sealant . 2 3F Microferret
catheter(Cook, Bloomington, U.S.A.)
oo 0: (Fig. 2) Greenplast (Greencross, Yongin, Korea)

human protein concentrate  bovine aprotinin

(tubogram) . human thrombin  CaCl
(Fig. 1). .
2 3F catheter 2
Microferret cather(Cook, Bloomington, U.S.A.) catheter
(Fig. 2). Greenplast(Greencross, Yongin, Greenplast (Fig. 3).
Korea) 2 protein coneentrate , 3
thrombin (Fig. 4).

AN

%

.

b}

Fig. 1. Tubogram showed a fistulous tract (arrow). Fig. 2. Two microcatheter wer introduced into the orifice of
colonic fistula through the side holes of pigtail catheter.



Fig. 3. The fistula was plugged with fibrin gel during pulling back
of microcatheters.

57-88%
@
2). fibrin sealant
2
fibrinogen, factorXIll bovine aprotinin
thrombin CaCl
fibrinogen  thrombin
fibrin monomer Ca thrombin
factor XllI plas—
min proteolysis bovine
aprotinin fibrin
collagen
24 physical

: b :ﬂ_'f':j.:

Fig. 4. After 3 days, the fistula was closed by fibrin plug (arrow).

barrier fibroblast

fibrin clot

, Crohn’s disease
, (urinary fistula)
foreign
body reaction, anaphylactic reaction ,
HIV, hepatitis

g 0 o »

1. LaBerge JM, kerlan RK, Gordon RL, ring EJ. Nonoperative
treatment of enteric fistulas: results in 53 patients. J Vasc
IntervRadiol 1992;3:353-357

2. Schuster MR, Crummy AB, Wojtowyz MM, McDermott JC.
Abdominal abscesses associated with enteric fistulas: percu-
taneous management. J Vasc IntervRadiol 1992;3:359-363

3. Brady AP, Malone DE, Deignan RW, O’Donovan N, McGrath
FP. Fibrin sealant in interventional radiology: a preliminary
evaluation. Radiology 1995;196:573-578
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Case 14 :

Postoperative Benign Colorectal Stricture:
Treatment with a Retrievable Expandable Metalic Stent

0000 : Rectum Catheter, Boston Scientific, Watertown, Mass)
Colon, stenosis or obstruction . 0.035—inch super—stiff J—
Colon, interventional procedure tip guide wire(Medi—tech/Boston Scientific, Watertown,
Stents and prostheses Mass)
O 0:59 / 9 mm (Sooho Medi—tech, Seoul South Korea)
gooo:1 (Song Retrievable Colo—rectal Stent,
2 . Stentech INC, Seoul, South Korea)
6 cm 26 mm
2 :

0 O O: Benign colorectal stricture at the anastomtic site

after resection of the cancer (drawstring)
1

(Fig. 2).

2 0.035—inch

4 cm
(Fig. 1). (dilator) (sheath)
4 cm (hook)

10mm (Ultra—thin Diamond Balloon Dilatation (Fig. 3)

Fig. 1. Colon study obtained before stent placement shows a Fig. 2. Plain radiography obtained 1 month after stent placement
stricture in the colorectal anatstomotic site despite of balloon di- shows full expansion of the stent.
latation at 2 days ago.



Fig. 3. Plain radiography obtained during removal of the stent 2
months after placement shows pulling the hooked stent out of the
rectum.

(Fig. 4), 3

Fig. 4. Colon study obtained 1 month after removal of the stent
shows improvement of stricture

g o o 0o

1. Song HY, Shim TS, Kang SG, et al. Tracheobronchial stric-
tures: treatment with a polyurethane-covered retrievable
expandable nitinol stent-initial experience. Radiology 1999;
213(3):905-12

2.Song HY, Park SlI, Jung HY, et al. Benign and malignant
esophageal strictures: treatment with a polyurethane-covered
retrievable expandable metallic stent. Radiology 1997;203(3):
747-52

3. Choo IW, Do YS, Suh SW, et al. Malignant colorectal obstruc-
tion: treatment with a flexible covered stent. Radiology 1998
; 206(2):415-21
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Case 15 Color Doppler Sonography

Bleeding from Radiofrequency Ablation Therapy Detected
by Color Doppler Sonography

0000 : Radiofrequency (RF) ablation , air bub—
Ultrasound (US), Doppler studies ble . 8
Angiography color doppler

O 0:58 / color flow

0000 : HBV carrier 58

. CT segment 5
8 2 , 3.5cm (Le Veen, Boston,

2 cm . USA) 50w 1 10W
. 90w Roll—off . 5
O 0O 0O: air bubble
2 8 8
, 3 CT 5 2 cm
8
1
CT
.2

Fig. 1. A. About 1.5 cm sized hypoechoic mass is seen at segment 5 of liver. It is seen as low echoic lesion relative to normal parenchy-
ma on sonogram, and shows dense enhancement on arterial phase CT scan.

B. About 1.7 cm sized lesion is seen at segment 8 of liver. It is seen as low echoic lesion on sonogram, and noted as low density on portal
phase CT scan.



Fig. 3. Prominent color flow suggesting active bleeding is seen a-
long the needle tract from hyperechoic nodule to subcutaneous

tissue.
Fig. 2. Nodule at segment 5 is seen as bright echogenicity after ’ '
radiofrequncy ablation therapy. There is no definite evidence of
complication. self—
remission
color Doppler
color Doppler coagulation coagulation
color flow . coagulation
5 coagulation
active
bleeding color
15 doppler
color flow
0.8 . a 0 0 0
1. Solbiati L, Lerace T, Goldberg SN, et al. Percutaneous US-
i guided radio-frequency tissue ablation of liver metastases :
1993  Rossai treatment and follow-up in 16 patients. Radiology 1997;202:
195-203
2. Rossi S, Buscarini E, Garbangnati F, et al. Percutaneous
. treatment of small hepatic tumors by an expandable RF nee-
, microwave abla— dle electrode. AJR Am J Roentgenol 1998;170:1015-1022
tion 3. Rossi S, Stasi MD, Buscarini E, et al. Percutaneous RF inter-
stitial thermal ablation in the treatment of hepatic cancer. AUR
Am J Roentgenol 1996;167:759-768
CT . 14G



Case 16 Pringle
Maneuver

Radiofrequency Thermal Ablation of Hepatic Tumor: Portal
Blood Flow Modulation by Percutaneous Pringle Maneuver

- Gerald D Dodd IIFI*

0000 : Radiofrequency (RF) ablation

0 0:57 /

ooO0ogd: 10 B 50 Watt (RITA Medical Systems Inc.,
25 cm Mountainview, CA) 15G (RITA

(Albumin 25 g/dl, PT: Medical Systems Inc., Mountainview, CA)

44%, platelet 45,000)
4
0 O 0O: Hepatocellular Carcinoma

VI 25x 25x 2.3cm
(Fig.
1). 10

120 |
Fig. 1. Pre-treatment power Doppler ultrasonography shows a Fig. 2. Pre-treatment CT scan shows a hypodense mass on por-
round, hypoechoic mass (arrows) in the segment 6, surrounded tal phase.

by portal vein branch (arrowheads).



Fig. 3. Power Doppler ultrasonography during RF ablation shows Fig. 4. CT scan one day after RF ablation shows a hypodense
that the Doppler signal from the portal vein branch (arrowheads) ablated area covering the tumor mass without residual tumor.
disappear by compressing RF needle electrode with deplyed four Note the ablated lesion close to the portal vein branch.

prongs (arrows).

45
2 . Pringle Maneuver

Pringle maneuver
(Safety margin) Bal—loon occlusion
, , , Balloon catheter

(Fig. 4).

“ Heat sink effect” . .,

Pringle Maneuver, ,

, Pringle maneuver



Ann Surg 1998;227:559-565
2. Rossi S, Garbangnati F, De Francesco |, et al. Relationship

O 0 0 U between the shape of radiofrequency induced thermal lesions
and hepatic vascularization. Tumori 1999;65:128-132
1. Patterson EJ, Scudamore CH, Owen DA, Nagy AG, 3. Curley AC, lIzzo F, Delrio P, et al. Radiofrequency ablation
Buczkowski AK. Radiofrequency ablation of porcine liver in of unresectable primary and metastatic hepatic malignancies.
vivo: effects of blood flow and treatment time on lesion size. Ann Surg 1999;230:1-8



Case 17

Liver Abscess after Radiofrequency Thermal Ablation of
Hepatic Tumor

0000 : Radiofrequency (RF) ablation abscessogram (Fig.
Abscess 5).

O 0:58 /

oooo: 11 (duode—

nal adenocarcinoma)

0 O 0O: 1. Liver metastasis, S/P Duodenal
Adenocarcinoma
2. Liver Abscess

) 4 2.5cm
(Fig. 1).

Fig. 2. Follow up CT scan 24 hours after radiofrequency thermal

1cm . ) . .
ablation shows complete ablation without residual tumor (arrow).

(safety margin)
(Fig. 2). 10
8cm

(Fig. 3, 4).

Fig. 1. Contrast enhanced CT scan shows a round, low density Fig. 3. Follow-up abdominal US 10 days after RF ablation shows

lesion (arrow) in segment 4 of the liver. Note incidental small he- a 8 cm-sized, hypoechoic lesion (arrows) in the site of RF abla-
mangioma (bold arrow) in segment 7. tion.



Fig. 4. CT scan 10 days after RF ablation a large hypodense
mass with air density indicating abscess formation in the treated
area.

50 Watt (RITA Medical Systems Inc.,
Mountainview, CA) 15G (RITA
Medical Systems Inc., Mountainview, CA)

4
10

2.5cm 10mm

(safety margin) 4.5cm

10

38
Seldinger
Techcnique 8.3 Fr Pigtail
12
( 1 1 1

Fig. 5. Abscessogram through the pigtail catheter shows the ir-
regular abscess cavity. But, there is no evidence of the fistula be-
tween the abscess cavity and bile duct.

) , ,
70%
47.6%, 19.0%, 6.7%, 14.3%,
7.1% ; '
, 20%

g o o d

1.000,000,000,0.00 ODOO OO0 bODooO:-00
00 0O00.00D00oo0ooobo 2000;43:63-68

2. Rossi S, Buscarini E, Gabannati F, et al. Percutaneous treat-
ment of small hepatic tumors by an expandable RF needle
electrode. AJR Am J Roentgenol 1998;170:1015-1022

3. Goldberg SN, Gazelle GS, Solbiati L, et al. Ablation of liver
tumors using percutaneous RF therapy. AUJR Am J Roentgenol
1998;170:1023-1028



Case 18

Sclerotherapy for huge hepatic cyst

O00oad : Liver, cysts (Fig. 1B). 22x 21cm
Liver, interventional procedure , cm
Cyst, percutaneous drainage ,
O 0:75/
oooo: , (Fig. 1C)
1 (Fig. 1D,
, 1E). CT
(Fig. 1F).
0 O O: Huge hepatic cyst
18G needle
0.035" (Terumo, Tokyo,
Japan) 8F Pigtail(COOK, Bloomington, U.S.A))
2.0L
(Fig. 1A).
CT middle 100cc

hepatic vein

Fig. 1. A. Right hemidiaphragm is markedly elevated and soft tissue density is noted at right side abdomen.
B. 22cm diameter huge cyst is seen at right lobe of liver displacing middle hepatic vein. Another small cysts are seen in both lobe of liver.
C. 0.035” wire was inserted to the cyst and the curves of wire make us predict the margin of the cyst.



E

D. Cystogram after 5 day’ s trial of sclerotherapy shows much reduced volume of the cyst
E. Cystogram after 10 day’ s trial of sclerotherapy shows nearly collpased volume of the cyst.
F. Enhanced CT scan taken 1 month after procedure shows nearly collasped previous huge cyst.

5 ) )
, 20-30
1-2 5cm
12 . , (lymphocele)
200cc 100cc
200cc ,
50% . 10
5cc 1
.12
0 0 0 0
1981 Bean

1. Bean WJ, Rodan BA. Hepatic cysts:treatment with alcohol.

AJR Am J Roentgenol 1985;144:237-241
' 2.000,000,000,000.000 OO0 OOoOO 200
0 000 O0O0D OO0 0D0OO0.0000000040 1995;

33(4):621-626

3.000, OO0, 000,000,000, O000.000O0O0
1 1 0000000000 D00.000000000 1989;25(4):

564-568



Case 19

Early Obstruction of Stent in Malignant Biliary
Obstruction due to GB stones

0000 : Interventional procedures, complications
Stent and prosthesis
Gallbladder, calculi

O 0:68 /

oooo:

(PTBD)

0 O 0O: Pancreatic head cancer

4cm
(Fig. 1).
rat—tail ,
(Fig. 2).
PTBD tube cholangiogram terumo guide
wire(Terumo, Tokyo, Japan)

cobra catheter (Cook,

o . o, il e b - P’

Fig. 1. Abdominal CT scan shows bulging mass (arrows) in pan-
creatic head and mild dilatation of intrahepatic bile duct. Note no
abnormal findings in gallbladder (arrowheads).

Bloomington, U.S.A.) , Ampulatz stiff
guide wire(Cook, Bloomington, U.S.A.) , 10mm
x 4cm persuit balloon(Cook, Bloomington, U.S.A.) 30
2 manual  predilatation . 10mmx
9cm  Wallstent (Schneider, Bullach, Switzerland)
transpapillary type (Fig. 3)
. Indwelling stent Cobra catheter

6 catheter

(Fig. 4).

. 12

Fig. 2. Cholangiogram through PTBD tube shows rat-tail appear-
ance of distal CBD and several round filling defect (arrows) in en-
larged cyst duct.



] >
Fig. 5. Follow up cholangiogram 12 days after stent insertion
shows multiple stones (arrows) in the lumen and upper portion of
the stent, which mimics appearance of the string of beads. But,
there is passage of contrast material through the stent into the

Fig. 3. A Wall stent was delopyed in the extrahepatic bile duct
covering the orifice of cystic duct.

duodenum.
passage (Fig. 5).
18
, PTBD tube
stent

ingrowth overgrowth,

3 P cholan—
h s
Fig. 4. Follow up cholangiogram 6 days after stent insertion '
shows several round filling defects (arrowheads) in upper portion
stone baskets

of the stent in the extrahepatic bile duct, which may migrate from
the cystic duct or gallbladder. stent mesh basket



, ESWL (Extracorporeal Shock Wave
Lithotripsy), Choledochoscopic Stone Removal 0 0 0 0

1. Lee BH. Biliary stent. In Han MC, Park JH. Interventional radi-
ology. Seoul, Korea: lichokak. 1999:553-561, 571-579



Case 20 3

Bile Duct Injury after Subtotal Gastrectomy: Treatment
with Biliary Diversion

0000 : Bile ducts, interventional procedure PTBD 12F
0 0:65 /
0oooo:
. (Fig. 3). 8mm, 4cm
O 0O 0: (Fig. 4 ,
12F 2
(Fig. 5).
CT
(porta hepatis)
(Fig. 1A, B),
CT
) (Fig.
2) (common hepatic duct)
(PTBD) Glue

(biliary diversion) ,

N .

B
Fig. 1. A, B. CT scan & tubogram through draining catheter show abnormal fluid collection at porta hepatis area.



Fig. 2. Tubogram shows fistulous tract to bile duct & stricture por-
tion at common hepatic duct(black arrow).

Fig. 3. Cholangiogram after biliary diversion shows no more bile
juice leakage.

(side hole) PTBD

10

PTBD

Fig. 4. Balloon dilatation (8mm, 4cm) was performed to the stric-
ture portion at common hepatic duct.

Fig. 5. Placement of 12F drainage catheter to the bile duct after
balloon dilatation of common hepatic duct.

g o o 0o

1. Steven LD, Peter RM. Interventional Radiology in the

Management of Bile Duct Injuries. Surg Clin North Am 1994;
74(4):865-874

2. Priscilla JS, Giles WB, Peter RM. Imaging and Interventional

71 —

Radiology in Laparoscopic Injuries to the Gallbladder and
Biliary System. Radiology 1996;201:595-603



Case 21

Balloon Dilatation of Benign Cystic Duct Obstruction

0000 : Interventional procedures, technology
Bile ducts, interventional procedure
Bile ducts, stenosis or obstruction

0 0:50 /

oooo: 18

(Fig. 1).
0 O 0O: Ascending cholangitis

(PTBD)

, (Fig. 2).

PTBD catheter Cobra catheter

(Cook , Bloomington, U.S.A.) ,

catheter tip terumo guide wire (Terumo,
Tokyo, Japan) ) )
(Fig. 3) cobra
catheter . Catheter
, (reflux)

. Terumo guide
wire flexible atraumatic tip
, superelastic nitinol core
angulation(CBD  cystic duct acute angle)
, Ampulatz

Fig. 1. Abdominal CT scan shows dilatation of IHD, CBD (arrow),
and cystic duct (arrowheads). Metallic artifact are postoperative
surgical clips. Note air-fluid level (open arrows) in the gallbladder
and small soft tissue opacity (open arrowhead) in the cystic duct
or neck of the gallbladder.

Fig. 2. Cholangiogram through PTBD tube shows complete ob-
struction (arrows) of cystic duct.



Fig. 3. Cholangiogram shows selective cannulation of cystic duct
with cobra catheter and terumo-guide wire.

i.l-—.-
Fig. 4. Cholangiogram 26days after PTBD shows incomplete di-
latation of balloon in cystic duct. Note residual waist of the balloon
catheter. The terminal portion of the guide wire is located in the
gallbladder across the cystic duct.

stiff guide wire(Cook, Bloomington, U.S.A.)
: (stiff)
CBD Cobra catheter
8 PTBD tube N/S 1000cc

guide wire

irrigation
26 cobra catheter
guide wire
elasticity 0.035 J— shaped argon guide
wire(Maxxim medical, Texas, U.S.A.) , 8mmx
4mm persuit balloon catheter(Cook, Blo—omington, U.S.A.)

terumo
guide wire
flexible

manual methods ,

(Fig. 4), filling defect
, cholangiogram
passage (Fig. 5).
PTBD 13
afferent—Iloop (reflux)

1 1 1
PTBD
tube

Fig. 5. Cholangiogram just after balloon dilatation shows several
small fragments (small arrowheads) of impacted materials in the
cystic duct.



hydrophilic J—shaped wire catheter ,

(angulation)

PTBD

guide wire
stiff guide wire flexible
less elas—
ticity, non—hydrophilic coated wire

g o o d

1. Han JK. Dilatation of benign biliary stricture. In Han MC, Park

. JH. Interventional radiology. Seoul, Korea: llchokak.
atraumatic tip 1999:563-580



Case 22

Fetal hydrothorax: Management with percutaneous
thoracoamniotic shunt

0000 : Fetus, US stiff guidewire(Meditech, Boston Scientific Corporation,
Hydrothorax USA) . guidewire tract
0 0:34 / positioner fetal
oooo: 37 pleural space . silk
ammniotic cavity
0 O 0O: Fetal hydrothorax positioner ammniotic cavity
pleural
space
, (Fig. 1, 2). (Fig. 3), 4
Ureteral double pigtail stent(Cook, Bloomington, ZN, Fetal hydrothorax
USA) S , (cystic hygroma),
stent
nylon silk

500ml

18G
amplatz super—

'-'f"-'n:“"'

Fig. 1, 2. Transverse sonogram of the fetal thorax at 37 week of gestation shows large amount of pleural effusion with lung collapse and
mediastinal shifting.



trisomy13, monosomy 45X
pleural effusion complete resolution lung

reexpansion longterm pleuroamniotic shunt
Rodeck
53%, 82%,
(thoracomniotic shunt) 78%

Fetal hydrothorax survival rate
longterm placement of pleuroamniotic shunt

Fig. 3. Plain radiograph of the chest after the delivery shows
placement of a stent tube in the pleural space of fetus, with nor-
mal lung expansion.

g 0O 0O O

(nonimmune hydrops) 1. Longaker MT, Laberge JM, Dansereau J, et al. Primary fetal
i i hydrothorax: Natural history and management. J Pediatr Surg.
developing lung pulmonary hypoplasia 1989:24:573

2. Weber AM, Philipson EH. Fetal pleural effusion: A review and
meta-analysis for prognostic indicators. Obstet Gynecol.
1992;79:281

3. Rodeck CH, et al. Long-term in utero drainage of fetal
hydrothorax. N Engl J Med. 1988;319:1135
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