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A Standardized System of Superselective Catheterization of Hepatic
Artery Using Long Tapered Curved Catheters
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To facilitate the smooth proceeding of practice and education in therapeutic hepatic angiography,
standardization and simplification of superselective hepatic artery catheterization were tried, using long
tapered curved catheters newly developed by the authors. The catheters have three configurations:
cobra, loop and spiral curves. Catheter exchange, loop and coaxial catheterization methods were used. A
total of 101 catheterizations were performed for 82 patients. The success rate of superselective
catheterization into the intended hepa{tic artery was 96%. No complications directly relating to this
system were found in any other than one patient who incurred a minor subintimal injection in the right
hepatic artery. This system was described in detail,
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Fig. 1 Curves of long tapered curved catheter (LTCC) used in this series.
Arrows indicate distal end of tapered segment. A : Type 1 (cobra curve), B:
Type 2 (loop curve), C: Type 3 (spiral curve), Tip points upwards and

rightwards away from cathter body.
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Fig. 2 Catheterization of hepatic artery branching from superior mesenteric
artery (SMA) with combined method of catheter exchange and loop. A : Guide
wire is advanced through conventional hook-shaped catheter which was used
for selective superior mesenteric arteriography. Holding guidewire-tip sta-
tionary, catheter is withdrawn. B: Type 3 LTCC is pushed over guidewire
and then guidewire is removed. C: Catheter at groin is pushed upwards until its
tip reaches proximal segment of SMA. D : Catheter at groin is pulled back and
rotated counterclockwise gradually. Then its tip will be easily directed into

hepatic artery.
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Fig. 3 A Catheters and equipments used in coaxial catheterization method. 1:
Tycos. 2: Hemostasis valve. 3: LTCC. 4 : 4-F Teflon tube. 5: 0.025-inch guide
wire (6-mm J is shown). B: Close-up of A. 6: Holder to introduce 3-F Teflon

tube into hemostasis valve.
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Fig. 4 Course of celiac trunk classified on lateral view of celiac arteriogram. A :

a=angle between celiac axis and catheter body. Cephalad type: a>90", Hori-
zontal type: 90°=a=60", Caudad type: 60°>a. B: Caudo-cephalad type
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Table 1 Analysis of superselective hepatic artery catheterization using long tapered curved catheters in 43
patients who underwent angiography for treatment (52 times in total)

Origin of

} Celiac artery SMA LGA Misce. Total
hepatic artery
No. 38 8 2 4 52
Direction of Cephalad Horizon- Caudad  Caudo-
celiac axis tal cephalad
No. 6 15 10 7
Results
No. of success 6 15 10 6 8 2 3 50
(%] [100] [100] [100] (86] [100]  [100] [75] [96]
Technique used in
successful cases
Exchange method 6 13 4 3 2 0 2 30
Loop method ] 2 6 3 6 2 1 20
Co-axial method 0 1 4 4 2 0 1 12
Type of catheter used
in successful cases
Type1 No. 5 14 5 0 1 2 29
Type 2 No. 1 0 1 1 0 0 1 4
Type 3 No. 0 1 4 8 1 1 19
Final position of
catheter tip
CHA No. 1 0 0 0 1
PHA  No. 22 0 0 1 23
RHA No. 12 3 0 2 22
MHA  No. 0 0 0 [i] 0
LHA No. 2 0 1 1] 3
LGA No. 0 0 1 1] 1

SMA: superior mesenteric artery, LGA: left gastric artery, Misce.: Miscellaneous CHA: common hepatic artery,
PHA: proper hepatic artery, RHA: right hepatic artery, MHA: middle hepatic artery, LHA: left hepatic artery
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Table 2 Analysis of superselective hepatic artery catheterization using long tapered curved catheters in 43
patients who underwent angiography for diagnosis (49 times in total)

Ve Celiac artery SMA  LGA  Misce.  Total
hepatic artery
No. 41 4 4 0 49
Direction of Cephalad Horizon- Caudad  Caudo-
celiac axis tal cephalad
No. 11 11 11 8
Results
No. of success 11 11 10 7 4 4 0 47
(%) [100] [100] [91] (88] [100]  [100] [0] [96]
Technique used in
successful cases
Exchange method 11 8 5 T 0 0 0 31
Loop method 0 3 5 0 4 4 0 16
Co-axial method 0 0 0 0 0 0 0 0
Type of catheter used
in successful cases
Type 1 No. 11 10 4 5 Z 0 0 32
Type 2 No. 0 0 0 0 0 2 0 2
Type 3 No. 0 1 5 2 2 2 0 13
Final position of
catheter tip
CHA No. 16 1 0 0 17
PHA No. 12 1 0 0 13
RHA  No. 5 2 0 0 7
MHA  No. 1 (] 0 0 1
LHA No. 5 0 0 0 5
LGA No. 0 0 4 0 4

SMA: superior mesenteric artery, LGA: left gastric artery, Misce.: Miscellaneous CHA: common hepatic artery,
FHA: proper hepatic artery, RHA: right hepatic artery, MHA: middle hepatic artery, LHA: left hepatic artery
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Fig. 5 Case 1. A: Celiac arteriogram using conventional hook-shaped catheter
showed multiple replaced branches of hepatic artery.B : Guide wire was advan-
ced into posterior branch of right hepatic artery originating from gas-
troduodenal artery. C: Type 1 LTCC was pushed over guidewire to this branch.
D and E: Anterior branch of right hepatic artery and middle hepatic artery
branching from common hepatic artery were catheterized selectively with same
catheter, respectively. F: Left hepatic artery from left gastric artery is cath-
eterized with loop method using same catheter.
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Fig. 6 Case 2. A: Conventional celiac arteriogram showed caudo-cephalad
directed celiac artery with tortuous angulation. B and C: Type 2 LTCC was
advanced into right hepatic artery with catheter exchange method. But
sufficient blood did not flow from celiac axis distally because of presence of
collateral circulation through anastomotic artery (an arrow) arising from
SMA which anastomosed with right hepatic artery just dital to catheter tip.D:
3-F Teflon catheter (an arrow) was advanced deeply into right hepatic artery
beyond this arnastomotic artery with coaxial catheterization method.E : Post-
embolization superior mesenteric arteriogram. Ivalon embolization was perfor-

med successfully.
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Fig. 7 Case 3. A: Conventional superior mesenteric arteriogram showed re-
placed hepatic artery. B : Type 3 LTCC was advanced far into this artery with
loop method. lvalon embolization was successfully performed.

o

8 A

Fig. 8 Case 4. A : Catheter was advanced into proximal segment of SMA with
loop method, but in was difficult to advance its tip beyond dorsal pancreatic
artery because of tortuous proximal segment of SMA. B: 3-F Teflon catheter
(an arrow) was advanced beyond dorsal pancreatic artery with coaxial cath-
eterization system. Ivalon embolization was successfully performed.
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Fig. 9 Case 5. A: Conventional celiac arteriogram showed severe stenosis at
celiac axis which was well demonstrated on lateral view (an arrow). B:
Conventional superior mesenteric arteriogram showed that blood flowed
through pancreaticoduodenal arcades to gastroduodenal artery and to entire
celiac distribution. C: Type 1 LTCC was advanced into inferior pan-
creaticoduodenal artery from SMA with loop method. D: Guidewire was
advanced into gastroduodenal artery via superior pancreaticoduodenal artery
and then Type 3 LTCC was positioned in posterior pancreaticoduodenal arcade
with catheter exchange method . E: 3-F Teflon catheter (an arrow) was
advanced into proper hepatic artery with coaxial catheterization method.
Ivalon embolization was successfully performed.
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