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— Abstract —

Classification of Arterial Collaterals Associated with Hepatoma

Hyun Joon Shin, M.D., Jang Min Kim, M.D., In Ho Cha, M.D., Kyoo Byung Chung, M.D.,
Won Hyuck Suh, M.D.,

Depatment of Radiology, Korea University College of Medicine

Hepatic arterial collaterals can be seen following ligation of the hepatic artery by chemoembolization. We retrospec-

tively analysed the arterial collaterals associated with hepatoma and classified them on angiograms by various location,

size, pattern of hepatoma, and invasion of the portal vein. A total of 171 patients with primary hepatoma were in-

cluded in this study and arterial collaterals were seen in 101 patients. The classification of the collaterals was as

follows;omental branches in 68 cases, intrahepatic collaterals in 31 cases, periportal route in 19 cases, inferior phrenic

artery origin in 16 cases, left gastric artery origin in 14 cases, right paracolic gutter route in 5 cases, intercostal

artery origin in 1 case and adrenal artery origin in 1 case.

Our results suggest that arterial collaterals by primary hepatoma were a frequent finding and examination of

them was helpful for effective treatment of hepatoma especially for chemotherapy or selective embolization.
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Fig. 1. Celiac angiogram shows collateral vessels via
pancreaticoduodenal arcade(arrow) and omental bran-
ches of gastroduodenal artery(arrowhead).
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Fig.2. Multiple fine periportal collaterals(arrows) are seen
during chemotherapy with lipiodol tagging. Catheter tip
is located in proper hepatic artery.

Fig.3. Selective right inferior phrenic arteriogram shows
fine capillary feeders(arrows) into hepatoma in right lobe
of the liver.

Fig.4. Selective middle colic arteriogram shows several
omental branches of right and middle colic arteries(ar-
rows) directly attached to hepatoma in right lobe of the
liver.
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Fig. 5. Celiac angiogram shows interlobar collaterals bet-
ween right and left hepatic arteries(arrow). Periportal
routes are also seen(arrowhead).
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Fig. 6. Selective renal angiogram shows hypertrophied,
right inferior adrenal artery with collateral vessels(ar-
rows) into hepatoma in casc ol adrenal gland metastasis.
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Table 1. Angiographic Classification of Arterial Col-
laterals by Primary Hepatoma

Omental branches (68 cases)

gastroepiploic artery 32

gasroduodenal artery 30

splenic artery 24

superior mesenteric artery 12
Intrahepatic collaterals (31 cases)

interlobar 29

intralobar 2
Periportal route (19 cases)

common bile duct collaterals 8

retroduodenal or supraduodenal artery 6

Rt branch of dorsal pancreatic artery 3

cystic artery 2
Inferior phrenic artery (16 cases)

Rt inferior phrenic artery 14

Lt inferior phrenic artery 2
Left gastric route (14 cases)

Lt gastric to Lt hepatic 10

Lt gastric to Rt gastric 4
Pancreaticoduodenal arcade (14 cases)

inferior pancreaticoduodenal artery 8

dorsal pancreatic artery 4

arc of Biithler 2
Rt paracolic gutter route 5
Intercostal artery 1
Adrenal artery 1

Table 2. Correlation between Location of Hepatoma and
Pattern of Collaterals

Rt lobe Lt lobe

(32 pts) (27 pts) (59 pts)
omental brs 21(cases) 13(cases) 34(cases)
intrahepatic 9 12 21
collaterals
inferior
phrenic a 5 5
Lt gastric
artery 2 2 4
periportal
route 1 2 3
Rt paracolic
gutter route ’ 1 1

38 30 68(cases)
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Table 3. Number of Patients: with Chemotherapy vs
Without Chemotherapy

No of pts Previous

chemotherapy No treatment
collaterals 38 *63 101
no collateral 56 14 70

94 77 171

*: Number of patients who showed collaterals without
any history of chemotherapy or angiography.
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Table 4. Classification by Patterns of Hepatoma

Pts with collaterals  pts without collateral

D M & D M S

PVinvasion 32 5 4 41 13 1

16 15 29 60 17

3 17 58

no invasion 12 24 53 113

48 20 33 101 30 13 27 70 171

D: diffuse type. M: multinodular type.
S: single nodular type

Rt & Lt Inferior Phrenic Artery

Fig. 7. Schematic distribution of various collateral
vessels(dotted lines) are seen.Black bands indicate levels
of embolization or ligation.
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Fig. 8. Delayed splenic angiogram shows bizarre col-
lateral vessel(arrows) arised from splenic hilum.

Fig. 9. Superselective microcatheterization was done via
dorsal pancreatic artery(arrow) into proper hepatic artery
in case of previous multiple coil embolization(ar-
rowheads).
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