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Abstract : The aim of this study was to establish selective hepatic artery catheterization
technique through percutaneous femoral artery puncture and to offer digital subtraction angiography
(DSA) of hepatic artery in beagle dogs.

Percutaneous femoral artery puncture was performed with Sheldinger's method. Microferret™-
18 Infusion catheter(William, Cook, Europe) was introduced into abdominal aorta. Then, under
fluoroscopy, iopamidol 370(Bracco, Italy) was injected to identify celiac artery and 'J' shaped
guide wire was introduced into celiac artery. Catheter could be introduced into celiac artery through
guide wire. In this manner, catheter was located at the insertion of hepatic artery and DSA was
performed.

In DSA of beagle dogs, hepatic artery which was divided into lateral branch, right-medial
branch, right-lateral branch of hepatic artery, cystic artery and gastroduodenal artery was opacified
without superimposition of any other body structure and so was the parenchyme of liver
afterward. In autopsy angiographic finding of resected liver, cystic artery, caudate branch, lateral
branch, right-medial branch, right-lateral branch and quadrate branch of hepatic artery were
identified.

It was concluded that selective hepatic artery catheterization technique was a minimally
invasive method that facillitated the approach of hepatic artery and DSA was an excellent tool to

Address reprint requests to Je-kyung Scong, Department of Laboratory Animal Medicine, Medical Research Center, Yonsei
University, Republic of Korea.

- 665 -



visualize the vessle of liver in dogs.

Key words :
artery, beagle dog.

N B

YAz gL YA =@ AIE F 29AE
F43o] dae 44E g wyolth 98 Fofd
A= conventional angiography7} F2 o] &5 oy H
getiotd e HFEH 7719 ¢eE YxE #U ¥
39 &(digital subtraction angiography ; ©] 3} DSA)e] F
Z A= o

71&e gRBIeE FTEY G40 HA HAA
Yge FAdE Aol TEF A4 ¥tk 28y
DSAE QAZ @& B34 mask imaged P} 7] A
711 Z29AE FUE RYLF L Pz BAHAY
9 mask images} §A 8] GAE FAEA HE 29
A7t 949 A FH3A #2¥ & 3k DSAE
AFEE o] &3 YZEE Y F Yon= 239
ZQAZE HAL bed BUEHE o] 88t gA4E
AR P4 T AAZE #Ao] Hagly, 48
§ 449 g Ast e ZHel Atk HI2dA e
ANz QABFo] M5 ER DSATH SRz g e
dg ojgda Yot 2y £9% FopdME A9
AN-ZHE Y g Adsd DSAYE o] 48 A7t
ou gAHezE AY A4HA F3 Yt

HPZGEL Yo gaui4 38, 59
7. 5AUE, AAF 59 gHdEge A2 AY 73
AA A%, e B4 39 59 A9 o] 8HUA Y
HA4H 998y dapibg e dez g Jgyd
Bz2A Fadoz AHgEo gob 28y dRzgee
AgRe Exsie Yo RE 57 £ FAA
71 59 B¢ A4 T4 PAAYY gF2 o
Al FE2uA Houdh A2 20 A g3y N8HE
o]£$% ALY, FH FRYYE, NHe, FEFA F
ol sz len 53] 1FF BAME TEY 4
A 43} chemoembolization 5¢) o) Wo) dFHI
o a2y Fo% oA gRgd FA§E Add

digital subtraction angiography, sclective catheterization technique, hepatic

E Yuzgded AEE 4 AA%E A3 9
oAU WA EH AFEE o] 4F FolHo] ¥ e
Yol 32 o451 Yo

ole] & AFME MM BAZE T FUHY FA
B A A, 3¢ AEEYFTE /L] o83
1 AYEEE 9Y AHgHE HERY BEHd A
Y202 jleE|& T3 DSAE o] &3t REHE
A e 94 FYdaA oo

NE 3 U

AHSE : ALY F B FPTE 10Kg 4R
7 N 2AF 1058 Adso AR oAgg
dArelsta A AYFER ALSAAAA gFAT
qulALEEte] @A FEAAT AAHA, FEFF
A4, X-A &9, 93384 AA 59 712HAE 4
A& dgHoz Ao fvitn wod AR
AANE AF ALY £ FE4EL dAYTR
e AEFETALAY A £33 HAH
At

O} &)X AIR : B} A= xylazine HCl &) A} (4 E®, v}
ol d g o}, ¥=) Imgkgs} ketamine HCI 3} (A e} ®,
FE%Y, §F) 10mgkge AHU 2 FALs FE0h3
don 483 g83ctn UAE %% ketamine HC
< Smgkg® FAUR FAE A F7} obF g

DSA : UE%4 A4 9 7t FEL Sheldinger
methods] Z& AA&AeH S YA A A
MY A8 2o Noll FEEE o] §3t4 3247 (3mm
Zolx3mm ZHoNE AN F &r1Fog dubg X4
w4 4 )6 E](Angiocath, 18GA, 1.3mm, 5.1cm)Z
e S et ojg ey P FHY
o] £&5of 4o stylet A8} guide wireg =
s 2% F44 sHEE AAY & Microferret™-
18 Infusion catheter(William, Cook, Europe)& 719 159
22 =3¢ (Fig 1).

- 666 -



459 A3 Aade AE S Y98 FeelA
ANgY. gagez FAHY stEEE AG §F
29 RWA 23 AR 92 £YSD jopamidol®
370(Bracco, Italy)& F93te] E3593 APt
9 §X& & ssTHFg 2). FAIZAM TA B guide
wied@ £} 5oz =i¥ ¥ sHelE & o)7] =94
guide wire® F3 E4%F 9 W2 =gtk s4¥F
gog Edy HE FH7A A9Hez seHE
=AEA

DSA% Angiostar®(Giemens, Germany)& ©] &3¢ 7} &
& 3o} Aejof A VD views 54310 FEIElE §
# iopamidol® 370(Bracco, Italy) Sml& 2% 09mls] &%
2 25 U2 FAsd #9830

PAFMHE YUXTSE : /| pentobarbital sodium(Ento-
bar®, @A, §) Somgkgs HUFALS}e] FFHA}
Nzt 3¢ AASD FASA B4 HEE2HS,
HEA Y, §2) 10mE H59E B3 139 2d &
SulztA 2% F X-A 94FA]) VPX-100A®(Toshiba,
Japan)& o] §8te] FAY £9& AA U

i o

Cxe 24 gExds : dEsY dAF JEEE
HEAY BEFAR dgFez =48 ¥ A€
A gezdee AN b VDYAA #F EA, Sl
2 BA, $9% EA¢ dEdez yAE H54s
AN AEAE BRY & AT 122 ¥4 EIY
REE A48 steolA e YT 94 He
Aol #2HD 2GAE Yol Y=o FH9 }
A RREE A F7HE A Fig 3).

VEFHE YUZYE NS GFAL AT FAG
g 29AE FAsA B9 P} AFAAAN £
Ade v AEA, F3EA, $IFEA, FRSEA, ¥
PRAE BAY & AUTHFig 4).

I #

+98 RopolM tat #dE @2 Y& positive
peritoneography, operative mesenteric portography, cranial
mesenteric arteriography, cholecystography %-©]t}. Cranial
mesenteric arterial portography= U1 E§9 HALE FA3

dAx AR ¥4 FHeed =U8o] automated
power injector2 24 F FUYH F AHo2 FFRI4E
Aoz EG-ANGEE A doly EA T
of g As) E& FYE + AE 71718 ZH kR 7L
S Y- e Adste g8 YL opera-
tive mesenteric and splenoportography©] ™ A1} WE W E
#9go) BRYUE WA AE&E oj&3E eI B
i o|t}. Tobies e al*& /1 ¥& & F8 FHA Y 7Hel
HE £98d 719 pEd-Aaede desgd o
ggo] @A £ Fopolq YAAY AP A3}
9 o] 45E R2IEL MBS T AAHF
e 43 PHAY HAER AaYE o 8d
BojAo] ¢& AvPEolth oldf Hde E AYIA
Az® 2598 A3 SHHEHE HdFoz =298
Eaye 7|29 Aegd vE gdsaa e §
HE NASHLE JARY & e FHE A2
At

Rosch9} Grollmane 3z zh, wlg, A% 2 439
AL A7) 98 ¥4l A& polyethylene Kifa
catheters} ER-#o] §5HQ A Y9 guide wireE Al
&8 FHHE & E4EYe) AXAY F zgAE F
A8t 7124 Q areriography F4& AU 1F guide
wire® E75% Y2 =9I o] E 1 JlEEHE =
QJ ALY, Chuang et ol ¥ B350 F8utgg 18
#led polyethylene catheter(Torque control, Cook)E 4 ¥ 3}
simple-curve catheter method, catheter exchange using hepatic-
curve catheter method, hepatic-curve catheter and catheter-
guide wire piggyback method, long-reverse-curve catheter and
figure of eight method, catheter deflecting method 18] 2
loop method2 ZHEH o] HUF o2 A ANAA.
223 vincent= B39 FEEHE A@r] A%
FHelE tipe] Hol: FUEARY FY ARFET 10%
A% Zojof A Argo] §oldthE Rule of 110§
zARQ9. & Ayl A& Microferret™-18 Infusion
catheter(William, Cook, Europe)= 7}¢] ¥# 27)o] HE
stgon HYy 4@ z2o] 4olB . Guide wire
E £7)& ol43te] JYsnz g Iv)d #A =
Ao| 7H5 e Rule of 110"€ T3} Fc}

gtiolol N FHZPe L U4 HAIEY EE
A48 A8, F9F, 9T A2 gAY F
€ Y84 349 Ag € 98, AYBYY Fe

- 667 -



A ¥, gudE 289 A8, YA 88, embolization
a3 AT 5 U AAE HorY B¢ A8E
gl olgE FAH gAMGe FAH0Z YHFE
22 £ F/M9AY 78 E8d 23E dAEE
Aoltt!. 53 Alte] 3¢ BgE AAGdE Feol ¥
#d £ Ae AL Hrtdezs I@H e 34
2 A gAY 10~15%9 AA g agEe
s34 AA7 8715 ¢ A4 294 sHHH A48y
& 0] &% hepatic artery infusion chemotherapy(¢] 3}, HAIC)
U} hepatic artery embolization(°] 3}, HAE) % *¢] tj X &
ol ALgE o] g ANE ¢ AN 5
s3] Hg &}Folgdn BugAn’. HAICE %
e FHEE Y3t A} e2 189 chemoth-
erapeutic agentE A T3t A2 FFxAd 49
Aoz ohgo]l AVEY aeln HAEE 4HEAS
ZF%o] Bxas g@ FFse o2 AA, polyvinyl
alcohol foam, gelfoam sheet, ethylcellulose micropheres®,
avitene, angiostat, cellulose porous beads 5'°9] 4 A &2 o
W} E A, stainless steel coil, platinum coil, Z&H 22 A
92 Guglielmi detachable coil’3} 22 coil emboli, A5,
iohexol-ethanol £%¢} B4 & sHelElE B3 EHUE =
J3te Aol

gt B A¥elM Axg A494 FeHE Adayd
o] &3ta A HEHd FHE FBF FAHAY 4
AEAE A ¢ U A2 AZHY oh& o]
P EAEY YUY AN A ¢9E F A& Aol
oo, ol e AAX, 9, 38, 9%, Aol
5 AFHo] EA e BYolx GEo] £XHY T4
3 SGEEA, %4 vy, %3 23y, A4IAR
A% 59 FA4o] 44 F glom o] R FHE S} 2
3 ZFAHAY EI10 g FEY BX2 M €33
A B aHEZ o) 3L SUY £ o A Y
sojof & Rolth

Miyamoto et a! *& RZYE2 A9 A ¥R
£ AA3 P Ao Q3 BYBY EANE T
Ed7] YET02 RaFHUY”. 28\ DSAE HFHE

g% zdAE FUT QBT JARVY.

A Gel A Y o] TUE /€Y Y# 29
o) vl#| DSAsll M= E&AQA HdH Y@Ye] 7}
FEe & AYAME 3 T4 239 GAo] 3H
AEE A9 EAE B2Y 7 AU

A 7% EopolA DSAE o]4¥ @zxYed
FEHoz BER-AAGHE Jddte $F &
A, o}&2] ERYAL F4 el E HYFez &
d3tad e Aeg A8de FAY PR 2
Abgo] Az AAolt & APAA HAE ZHF 7}
HE A3de H435d AY 3ed v uie
Hoz FId g AleE ARE & YU w2
A 39 st e AagE o 4% 1YY DSAE )
o 43¢ ol g3te UT AP &&d F e F
BolA gAde 2 3% A PAARY A8 5
ez Hgd £ A& A4

i 8

1079 W24 gEFY AAE B3 dgHe=
LEANA FHEE =98 HFHE DSAS o] 83
of &Yk VDEAA AHEA, $UFEA, $95
A gdEdoz R 543 AANAZEH
€ BEY & e Ao] g me 3 4
ARHRA 24A7} vXE A& BEE F AU 2
g3 AE G AL F A 4L A B9
A3 gEdelN EAsE YRR, FFEA, $45E
A, FUSER, FHEAE BEY 5 AU A B
9 dEEd AAF 2Ede) 45z seEHE 4
3te] DSAE AAFE AFHE Ha¥ gos 9
A3 8 & A o3 AFHE Hop o] PPL FF
FEAA B T T FAH PAMIRH A8 §
ok} Abghol A wdshe WEA gtolu U A
o] ZAXNEE A 4HEL AL L 7Y TE o
& A¥H FAH Mgl H8E 5 AeH o U
AREIFE M o] 48 F & AL2 ArdTh

Legends for figures

Fig 1. Schematic of the Sheldinger puncture technique.

Fig 2. The angiography of abdominal 20rta and its branches(lateral view) in a beagie dog. After the catheter was located around T13~
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Fig 3.

Fig 4.

L1 area and contrast agent was injected, abdominal aorta, celiac artery, cranial mesenteric artery were visualized (A : abdominal
aorta, C: celiac artery, CMA : cranial mesenteric artery).

Normal digital subtraction angiography of canine hepatic artery. (A) Left branch of hepatic artery, gastroduodenal artery, cystic
artery, right medial branch of hepatic artery, and right lateral branch of hepatic artery were opacified after injection of contrast
agent. (B) Distal part of each arteries was less opacified than prior angiography due to hemodilution of contrast agent on sub-
sequential angiography(H : Hepatic artery, L: left branch of hepatic artery, Gd : gastroduodenal artery, C: cystic artery, Rm:
right medial branch of hepatic artery, and Rl: right lateral branch of hepatic artery).

Normal vasculature of resected liver of a dog after injection of contrast agent into hepatic artery. Left branch, quadrate branch,
tight medial branch, right lateral branch, caudate branch of hepatic artery and cystic artery were shown(H : Hepatic artery, L:
left branch, Q : quadrate branch, Rm : right medial branch, Ri: right lateral branch, Ca: caudate branch and C: cystic artery).
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