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Angiographic observations of the cystic artery, especially on the
variations in the origin and size
Kenji Naruto
Department of Surgery, Tokyo Medical College, T'okyo Japan
(Director: Prof, Koreyoshi Makino)

Research Code No.: 514, 515

Hepatic artery, Cystic arlery, Gallbladder, Vascular anatomy, Vascular
caliber

Angiography (celiac and superior mesenteric arteriography) was performed in 400 cases to
investigate variations of the origin and size of the cystic artery.

The origin of the cystic artery was obscure in 19%, and the cystic artery was visualized in 819%,.
The cystic artery was single in 84.3%, double in 14.5%, and the triple in 1.2%. The cystic artery
was single besides arising from the celiac rt. hepatic a. in 67.0%, in which the incidence of the “‘text-
book type” was only 579%,.

In the present series, the origin of the cystic artery was as follows; celiac rt. hepatic a. (76.89,),
aberrant rt. hepatic a. from superior mesenteric a. (12.99,), middle or It. hepatic a. (3.4%), common
hepatic a. (0.5%), gastroduodenal a. (0.3%), and aberrant rt. hepatic a. from some other artery than
superior mesenteric a. (0.8%,). Figures in parrentheses represent the probability with which the said
artery might serve as the origin of a single cystic artery.

The mean caliber of the cystic artery was 1.34-0.5 mm in the control group, 2.1--1.0 ram in the
gallbladder disease group, 1.74-0.5 mm in the benign group, and 2.44-1.2 mm in the malignant group.
The mean ratio of the caliber of the cystic artery to that of the rt. hepatic (CY/RH ratio) was 28.6--9,99%,
in the control group, 45.94-15.69, in the gallbladder disease group, 41.44-12.7%, in the benign group,
and 49.7417.1%, in the malignant group.

A significant difference was found in the mean caliber of the cystic artery between the control and
the gallbladder disease group (p<<0.01), and between the benign and the malignant group (p<<0.05),
as well as in CY/RH ratio between the control and the gallbladder disease group (p<0.01), and between
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the benign and the malignant group (p<0.10).

AAEFRHEMESME B8 65

The aforesaid results support a view that the absolute and relative dilatation of cystic artery is a

sign of the disordered gallbladder, and a marked dilatation strongly suggests malignancy.
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I OESTPL I RFC BT 5 PRk Adachi?,
Michels® & o ff5I5% @ X D 4Thh, LEESE
IR W B B IR U T 2 I 5 D & WA &
MTw3, BEEFAC WS 5 BERAETLE R
TWbhH, flx OREGIOFM 41T 5 BRI &
- CTHaE O BT 2 KRB F RO R E
VA R R A A~ D TR\ IR TR &
hakiricicsi.

Seldinger® (¢ L &Y catheter JEAME @ J§
KLk, MmERFERREOMLY & TBETEE
DEERAER DIFEML EhTw5,

MERMHITC X Y 2o mESTE, ETEHNH
CHIBENRTRE E T o o, BICEMEE T 8T
VREEEE IMAE DILDS D D & A RS B~ D B2 O TR
Y, YBREHORE, MROBRGAHETD
b, iR LCoMEMEoRIEIEE T
»H5b.

JEFEZ I 3\ T LR 0% X ORERIIRAVIERY ©
RFED IR & i WIEFN X MR O FEIG & % 2
Bh, FHCERACESRREORLbhAGECE
PEIRIESR Cd T OMARAE L LT d R&ETH
HEEhTWAY,  [ERER A /< i e 7 HE
Wic X 2867 £ OFRPHE © & W HIHFERTDH
5%, U UIBEESFICERE 21T 5 D
SRR TUL .

€ > CTNRZEBHIR DO DRI >\ TG T 55
IEEAFH S X CMEGTRBCR L TERZEL
Bbhs.

¥ fe MAF RIS\ T, REBIROIRRITE
BEiFiRTH 5. = OILEOCRE L ERATHT
i L2l Rz [ x5 BT, BEBHIROEY
FH L, B3GR &R & & R Lo
THET 5.

B2E XMRELUBREHE
IRl 2 SRR e s X O I I Bh IR IR Y % i

1T Licd00f] % 5 s Lic. BEAROL O, &
KR e & CIEEST ORIEREE DBt L
1=,

WIRIERZ13. Seldinger? 21T X b catheter (Kif-
a red) & M TIRCIERTICEA L, 66% Megl-
umine Diatrizoate 30~-40ml % 2.5~3.5kgfcm® ‘T
FUEFEA LR 24T - . i4 {412 80~90
kVp, 400mA, 0.058 T, 7®= 7 7 Al AR
ABE®H XD 3P ECEY 2K, K TR E cED
1, Fe1s5fE o2 e 1, Hldbo i
AT - 1. BREEALL SN CIE R R x
T, BERIEUTE2HM o RE 1T -

XEPEER o HpE o k& Zrklmm, fE7 4 v
A TREEE 11 0cm, & 7 4 &~ 2HEERES Sem
T, PG IR R U1 2f5 & Tn o e,

BT HIRAE

HI1E REBIROEI

B ZEBNRIZA TR &2 5 F D34 A3,
FFEIIR D2 & %4 TH 5 O T ha KA Uit
ST b g, R TRREBMESA & v 2 —4
B (Fig. 1) #AWTHS4000x 0L, LiE
HEIREFC TR R D4l 2 B 22 LT, A0
) vz R HEBH IR D A 5~

JH, PATEBHIR: BIEBhIR Bk 0 BT EIIR 2 &
1 A4 Uik, 24 LERBLVEIRZED IR
Brx AR PN 55 5.

JEBEBHR > [ E v I MERE DYRY S B A LA S
THY, P LS BEEOME A HEE L,
Iy, AT, OAEOM 5 oL Lic, RERED
Lo, HEEE WL ORI & L.

H2ff RIEBROE

BN A 2 v 2 — % T ECHEE IR E T
IR S 1 AT 250 (WY BEHED) 1
0061866 TH H. = D 5 bHIRTEL B L3965
(RYEEBRI8H, EHRELH) Ths. YD
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Fig. 1 Basic Types of the Hepatic Arterial Blood Supply (Aichi-ken Cancer Center Classification)

JELTETE H G 14761 CIEAE 2V 58 A 72 10048 % 56 A
L LT, HEBIREESOR, kIXVOFoRfET
& B GEIFEIIRELGET OR 2 51 L.

JEZE B IR RS IE S h Tk b, WR
FES R X D RIEDIEH TH A HAFERE S h T
Wh.

AT, 1 HEE0.dmm @ ruler % fju,
IEZEBIIRESLS, <7 O Ik 5 o i LAy
T, HHEOPE%0.5& LTS THETHEY
B, THC0.4%H T HEIIEE L. HRFE
Wb [ o 78 CRHg L 7.

BREBEFRL.25THH M, XFEHEE O 9=
{HZ#FHIES 5 = &l LI RBERIIRER & L .

NRZE R ERE, EHRER, NBHOAC
DT, JHBEBHIR OHEAYIERE DRI & LCFY
NRFEBIIREE 2 SR>, HAAIRGE OIREE & LT
NEREBNREE AT EIIREE . (LIF CY/RHratio) #
Rebiz.

ZORER, BOMAOACHIEEEOFLE, B

PETEM: OEEHIASATRE A #ha% retrospective Wk
B L7
BAE DrEmkiE

B HIEEIR OB

TN A 2 v 2 =" (Fig. 1 )0F{H I Is
7% IRAEB RO % Fig. 2 ~Fig. I0R L.
BIROMEE DFEBE Table 1 RITED TH 5.

Type 113.28961CHh%. HRHERNRA | D & D
1119260C, o & ik RH 1866 (i %3E
TR, MH 34, LH 24, CHIHTH- .
MBAEEHIRAS 2 A & DIL3GIT, 4 olEix RH
+RH 22¢, RH+MH 84|, RH-LH 6,
RH+CH 1§, RH4GD 1§ Chot. 34D
DOk 4 T, o1z RH4+-RH+RH, RH4
RH-+MH, RH+RH-+LH, RH+MH+MH, %
1HITH - v, JBBEFIRORFARY O b 023554
THote (Fig. 2).

Type Ti31960C, o & 1x RH 164, RH
-+CTr 14, RO & D 2 HTH - -7 (Fig. 3).
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Table 1

Ao: Aorta

CTr: Celiac Trunk

LG: Left Gastric Artery

S: Splenic A.

CH: Common Hepatic A.
PH: Proper Hepatic A.

RH: Right Hepatic A.

MH: Middle Hepatic A.
LH: Left Hepatic A.

CY: Cystic A.

GD: Gastroduodenal A.

RD: Retroduodenal A.

SPD: Superior Pancreaticoduodenal A.
RGE: Right Gastroepiploic A.
SM: Superior Mesenteric A.

ReCH: replaced CH

ReRH: replaced RH

ReMH: replaced MH

ReLH: replaced LH

AcRH: accessory RH

AcLH: acoessory LH

C-Mc: Celiaco-Mesenteic communicating A.

Qrigin of CY
RH 186
Type I RH+MH+LH MH 3
LH 2
CH 1

RH+RH 2
RH+MH
RH+LH
RH+CH
RH+GD

]

RH+RH4RH
RH+RH+MH
RH+RH+LH
RH-+MH+MH

Uncertain 58

Total 289
Fig. 2

Type II33661C, % ofdiiz ReRH 204,
MH 2 |, ReRH-+ReRH 14|, ReRH--MH I
#l, RHOL D120 TH - 7= (Fig. 3).

Type IVix 86 G, % o @ 1% ReRH 46,
MH 1 ], ReRH-+MH 2 i, REiD % » 1 4]C
Hot: (Fig. 4).

Type ViX 5 6C, ZolEfik RH 34, RH+

HAEZRHEMESME B40E 65

Type 1 RH+MH+RelH
MH  ReLH Origin of CY
RH
— -t RH 16
cY
RH4-CTr 1
[
- ' - Uncertain 2
] Taotal (K-
Type I ReRH+MH+LH
Origin of CY
MH ReRH 20
ReRH LG MH 2
cy \ s ReRH+ReRH [
ReRH+MH !
GD
sM
Uncertain 12
} Total a6
Fig. 3
Type N ReRH+MH+ ReLH
Origin of Cv
M4 RelLH ReRH 4
Rem-i} | \ LG MH !
cY \ s RoRH-+MH 2
GO e Uncertain 1
‘ Total B
Type V RH+MH-FLH+ AcLH
Qrigin of CY
R MH  AcLH €

LG
TN Y
cy LH RH 3
A RH+RH I
6o sM Uncertain I
/ Total 5

Fig. 4

RH 14, RO b D L FITH -7z (Fig. 4).

Type VIi 7 $IC, % Dk RH 34, AcRH
141, RH+AcRH 34|Th- 7= (Fig. 5).

Type VIITFRER Lich— 7= (Fig. 5).

Type VIl 2 2Dz hvh 5. Type Vla ik
2461c, FofREX ReRH 2 #Th 7. Type
Vb % 34T, F o AcRH 24, MH 1 4]



IAFI554F 6 A25H
Type WM FRH+MH+LH+ AcRH
Origin of CY
RH Lyl LH
R - LG RH 3
AcRH AcRH 1
»
s
RH+ AcRH 3
GD '
SM
Total 7
Type VI RH+MH+LH+AcRH+AcLH
g MH AcLH

LG
~
AcRH LH
s

GD \ Total [v]

Fig.5
Type Wia ReRH+MH+LH+AcLH

H AcLH
ReRH \ La Origin ¢f CY
Py LH
cy
2
e ReRH
Total 2
GD M
{
Type Wb RH+4MH+ReLH+AcRH
RH MH R:‘-H Origin of CY
AcRH . LG
-
cy » AcRH 2
s MH I
GD PSM Total 3

Fig. 6

TH -7z (Fig. 6).

Type IXix16f1T, =0 jaiF 1 ReRH 124,
ReMH 16|, RO % @ 3HTH - e (Fig. 7).

Type XI13#&Es L7ch w7z (Fig. 7).

Type X% 4 #C, #oj2iix ReRH 3 ] MH
1flcdHh -7z (Fig. 8).

Type XIik 7 BIT% Oifeliz RH 64, “RED
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Type K Gastro-Splenic.Hepato-Mesenteric Type

ReMH Origin of CY

ReRH RelLH
T
; i ReRH 12
—,
oY . ReMH 1
= S )
) ) Uncertain 3
sM
F el — Total 18
L3
Type X

ReMH
ReRH__ I RelH
LG
-~

yJ ReCH S
GD
Total ]

SM
i
Fig. 7
Type M ReRH-+MH+LH
MH '
i f
T ’I..H LG Qrigin of Cy

C’Y\ CT ReRH 3
I 1

l A MH
GD / SM Total 4

Type X Common Celaco-Mesenteric Trunk
Origin of CY
MH
RH
~_" e RH E
—
cy
CH ’ s Uncertain 1
e
Total
GD M ota 7
L
Fig. 8

Lo 1 HITH- 7z (Fig. 8).

Type XMvkiES: Lichs» 7z (Fig. 9).

Type XIVix 46IC, s RH 36, T8
DHD1HITH- T (Fig. 9).

Type XVirfE#h Lich -7 (Fig. 10).

Type XVIiLEBE L fopvof- (Fig. 10).
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Type MI  Common Celiaco-Mesenteric Trunk

MH
ReRH

Total O
GD SM

Type MV Celiaco-Mesenteric communicating artery

Origin of CY
LG .
oCT RH 3

s

Uncertain I

PSM
Total 4
Fig. 9

Type W (Gastro-Splenic.Hepatic Type

RelH

LG
» s
] Total o

ReCH !5"‘

ReMH
ReRH
GD

Typle m Gastro-Hepatic.Spleno-Mesenteric Type

MH
H
=H - LG

. Total ©

Fig. 10

R E 400 CHRBEBIR o BFEY ¥ & ot
D Table 2 TH%.

JBEEENIR o FIEAIE D 3, 1240047 764119%
T, MHPEBIR O Y S hicd D113246181 % TH
b, NBEEIRERRII8I% Th-Tc (Table 2),

JRZEBINR © FwoTix, 140D DH332441
F2736184.3%, 24 © & D4THI14.4%, 3AKD

HAEZBERESME $40% e o

Table 2 Origin of Cystic Artery

Naruto Michels
RH 217 | 67.0%| 56%
ReRH 41| 12.7
AcRH 3] 0.9 1
_ MH 9| 2.8 2
Single T35 2| 0.6 1
CH 1| 0.3 1
GD 0| 0 1
Total 273 | 84.3%| 5%
RE+RH 23| 7.1
RH+MH 8| 2.5
RH+LH 6| 1.9
RH+CH 1| 0.3 | 205
RH-+AcRH 31 0.9
Double RH+GD 1 0.3
RH~CTr 1| 0.3
ReRH-ReRH 1| 0.3
ReRH--MH 3| 0.9 4
Total 47 | 14.5%| 24.5%
RH--RH-FRIT 1T 0.3 0.5
RH-+RH-+MH 1| 0.3
Triple | RH+RH-+LH 1| 0.3
RH-+MH+MH 1| 0.3
Total 4| 1.2%| 0.5%
Total 324 | 100% | 100%
Uncertain 76,7400 19%

b 4H1.2% Th -7z (Table 2).

JEEBHIR 25 1 & Db o o &1z, RH 2174
67.0% Lk b %<, K\ T ReRH 12.7%, MH
2.8%, AcRH 0.9%, LH 0.6%, CH 0.3%C% -
f= (Table 2).

NEZEBIRAS 2 ALl LD & o ofdiEry, RH+RH
28607 1% E Bk b % {, kT RH+MH 2.5%
THH, FOfix Table 2277 T D ThHoio

(Table 2).

28 MRPEBHIR DR

Wi AR BN 17 5 S I BERIR R L R
BET1.34+0.5mm, JENEEEEE ©112.141.0mm

(R {EREL. 740, 5om, JEHERE2.451.2mm) CH
»7c. CY/RH ratio 13, X$@HE©28.649.9%,
JEZEE BT TI345.9+15.6% (RIEERE41.4412.7
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—' +2.4
[ 22 [
T2 b -+
i
I e
i
BEERETRLC o i
I I
-
benign group malignant group
(18 cases) (21 cases)

Contral group (100 cases)

Gallbiladder Disease group (39 cases)

Fig. 11 Diameter of CY

Table 3 Size of Cystic Artery

Diameter of | CY/RH ratio
Cases CY (mm) &)
Mean | 8.D. || Mead| S.D.
Control group | 100 | 1.3 | 0.5 [ 28.6| 9.9
Gallbladder
Disease group | 9 | 2-1| 1.0 45.9]15.6
benign
disease 18| 1.7] 0.5 41.4|12.7
malignant
disease 21| 2.4 1.2 || 49.7]17.1

%, TEETF49.7117.1%) THh -7 (Table 3),
SIPERE, IOZEgEBRE (RMER, BURD o&R
IR WWT, EEEIERIRE S X Of CY/RHratio @
2HHIDWTHHT L.

SR BEEIRER A BRIl L 7o 02t Fig. 11
Ths. WEFCLL, BEEEF T A7+
HREVESHELNATHS (Fig. 11).

EHORPEYOETDNT, tBREXHWTEHE
TERE & 17 oo e, SRR L B BTN ©
1%, t=-—6.23, p<0.01 kb, 1 %ok
BREEL s otc. FRRCHBRE L BEFR, R
HEEMEMET 1S DO EHRRE chAEEE k-
fo. BRLMERE & EHMERER T, t=2.27, p<0.05%
"Y, 5%BDEMECEREL L.

CY/RH ratio %l Hilz Lo Fig. 12T

5 (%)

K
o
80 -30
o
b n
o
> 6.0
2
BLS el
b &
3 o
;% 54.1
- g o Leg

o

ofooe o

3.5
]
o
“

benign firowp
(18 cases)

o
malignant group
21 cases)

: mw&%v&wgm 5 o
%

U Control group (100 cases)  Gulbladder Chsease group (39 cases)

Tig. 12 CY/RH ratio
HH. BEFEBC UTABEB O EEGERTT
5 &, ZPRTE & JHPES R, SHIRRE & R,
SHBRE SR T 1 S oERRTEEE s
foo UL, BWERE BT, t=1.70, p



536—(8)

100 -
malignant group )
benign group o gontrol group
= 4+ benign group
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I A Q9 |
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s
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Fig. 13 Discriminant Area

Table 4 Actuality of the Discrimination

control benign | malignont |
_|_group group group
72 24 4
control group 73.62 N
i benign group 6 4 ﬁ 4 |—|2 T
| ‘malignant 4 8 | 78.4 |9
group | 429 |

discrimination y1=0.111%,—0.106x.-+3.292
x,: diameter ol  y,=—0.560x,—0.103%,
CY mm-().4 +6.561
x.; CY/RHratio% y;= —0.571x,40.003x,
+3.269

<0.10k7ch, 10H0fEEEREET HlcnEEE
PARY RN/ YN (o

Wic 2 B FFRC 2oy 1 &5 o 7123 Ay fE
M E S 2 BE Lic, Bl < IREEBDIRER, &l
CY/RH ratio % & D, Wi Lic139l% 7= »
THE, NBEFIATRES D EMRS RS
¥ AR HFRD bhie (Fig. 13). Blb, EHER
TINEBEBIREE, HoOWAT 2@ H - 1.

HREOHF 2 25% ORI TIT e, F O
iR Fig. 131, HRIEIEC X 235 oS
Table 4R L7z,

C ORGSR, WRR & IRBEEER & O IR,
HEDMERB% THETEDN, RERFEENERL
O REECTH HFEHH L,

Lo L, 2HEHEKINE © FW 746 (2.2
mm [l |, H60% L) vk 4 T EBEEE Tho
7.

BhE F =

1 _EIEMBIRE I BIIR 04

AORESFHH e SR $40% He B

LIEEEINR © 255 13 Adachi?, Michels®, &
BB C LY B PR Abh R X hi-.
Adachi® % [HEEBHIR @ 3 K GRIFEIIR, B
Ik, ZBBIR) & EIREESBIR, Fwefho 644
OfAETo BBH I HFL, H2528ic siF
BHEEARR LT WA, Michers? (341l BE
T FEIRDZER A LTI08 A8 L, S
20080 Hs17 B FE R LT 5.

IMEFEEIC X 584 Clk, Redman® %3 Mich-
els? 12t b o CHRBHY W B A TIRZE R 5
WiRL, ORI LT3, Ruzicka™ %
B2 BRI R L, EIEIREIR Y
6 e B LIFBIIRZER 2 4 e LT\ 5.
FHT AR HPFEIIRZE % Al 1 [ FR 5200
Bl 3TEBBL2TF C AL T W5, BT Tik &
0 532000 % 3 20 I LT 5,

FPFFR TR NICBMEAR A £ v & —4 3" (16
#) 1%, Adachi?, Michels? D/ RE%HRE L LT
W,

FHIRD A v & 3D 12 X ) 54006 %
S Licoh Table 5-Chs. HilE D7 e

Table 5 Basic Types of the Hepatic Arterial

Blood Suppry
(Aichi-ken Cancer Center Classification)

Type | Naruto Basaki | Michels| Suzuki
I 72.25%| 75.97%| 55% 71.5%
1 4.75 5.97 | 10 8.0
I 9.00 8.89 11 3.5
IV 2.00 1.39 1 1.0
v 1.25 0.67 8 4.5
VI 0.75 0.28 i 4.0
VI 0 0 1 2.0
Vil 1.25 0 2 1.0
IX 4.00 2,22 4.5 4.5
X 0 0 0.5 0
Xl 1.00 1.94
putl] 1.75 1.39
Xl 0 0.14
XV 1.00 0.28
XV 0 0.14
XV 0 0.67
Cases | , 400 720 200 200
Angiogram| Angiogram| Autopsy |[Anigiogram|
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AP, Michels?, @K™ ot »Pfic Lz (Table
5).

Wb} HEHETHD ITHOMER, kaKR?
75.79%, Michels? 55%, &AK'971.5% (18% D
WA 4T, AHHET2.25%TH%. o
1+ Adachi® 55.6%, Ruzicka®? 729, HEm['P59.5
Y%ThHBH. AP LEAR?, HAROLETL10
By OmMEELHEERT 5 L& TizEEel
LicfEEBbhs.

F I R HEFFEIIR D S % 7R Lic 073 Table 6
T#%. Michels?, Redman®, $44K" D & H
2 L7=(Table 6). ZEBBIR SEFBIIRDH S
H DI1%12.5~23.0% THPFIED6.00 413278 b &
v, _EEEBEBNRS: SEFBR O 5 b 0ik7.5
~18% CAMIED10.75%1L  h b O I 5.
LIGEEBIIR S SR Bk OE BT 5 B O
2.5~4.5% CAMIE4.00% & —F Liz. EEIIR
2 b OENFBIR & _EBEEEIRD > 0L FFEIRS
EBF Lo DI 4 B THRBIFEDS.75% L —HH LT
Wa,

Table 6 The Aberrant Hepatic Arteries

Michels Redma.n! Suzuki | Naruto 1

"LG—AbeLH 18% | 23.0%| 12.5%| 6.00%
ReLH | 10 11.5 8.0 | 4.75
AcLH 8 11.5 4.5 | 1.25

SM—AbeRH 18 17.0 7.5 |10.75
ReRH | 11 12.5 | 3.5 | 9.00

ARH | 7 | 45 | 4.0 | 1.7
SM—ReCH 45| 25 | 4.5 | 4.00
TGAbeLH
+SM—AbeRH| 4 i 40 ) &>

ek, ZEBBNRY HRETELEFBIRG 2 S 0
OJ5H_EIGEEEIIR sk O RAT AR BIR X D %
WETBHENRLS WD, KPR TIREOME s
T3,

HE2H  HEETHIROEIR

PR 2w XAEAFEA, BEE 21T -
14667 D BREBRERZT 1335% TH D £\ 5.
IRRREREA (4kg/em®) T EHEIL 16061
T59.2% Ll L, Sl EEB)IRIRR <72.3
%, HLERVRITEIIRIER ©84.3% L AL LEK
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Flook & IRIEEE ORI EERCBERT S &b
RTC\ 5. ABFgE To HEEB)IREFIRIL4006C
81%TH ol

MmERPC X % BIEBIRZER O 1T 7z,
Ruzicka® [\ o OB % FU/R LT\ % 238
VR LT vk, AN 89l o T T EIF
Bl HH B S 02%980% L IERIRNC S <, EFF
Bk, EAIFENR FBIFEIR B4R EIR,
FFRABIIRE s BT 2 Db A b5 Lak~T
WA, BEW1266|oEc4 e S L, &
IFBIIR s 2053 % & Dp377%, FIHBIR 4 %,
ENFEhIR 4 %, &FFER 2 %, H-+=1EEERE 1
%, BERTZIRIGIHR2 %, BHXHEBIk1 %,
RSB IR B DGR EIIR 7 %, AIFBIR XD
E#E2ADETHED4 B EME LTS,
v X ARSI Y £\ . Michels? 1z
LAUENBIEBIRAY 1 KD S DIRT5H THRY 025%
R2AHETHD E D, AR TR BT RS
140%0I1284.3%C 2R ED L DIX15.7%T
Hote. Lo X% LIRMERIRY 2 AL T
» %% ok, Lipschutz'® 11%, Daseler'™ 149%,
Flint'® 15%, Descomps'® 18%, Belou® 19%,
Browne®® 21%T#H 4. Michels? ©25% 11 5 b
ML APIEDIS.7TH R h s ORRICH 5.
Michels? D4k & ARPfZE & Hofilz L= DA% Table
2THB. 1 EDS DL Michels? 15%, ApFge T
84.3% TH BN, T OFIR T b %\ JEHEE) IR
SRANFEIR © SHEEL Micchels® 562515 LAHF
%867.0% Th 5. RETHENBREERE T3
DY Michels® 14% 12 %} 113.6% & 31E —F L
fo. AIFEIIRO 4 < BS Ligw§ ok, Michels?
5%, ABF3.7% Thote. 24O S DIRHED
IO KREVCENRL LGNS, Bd S\ JREIR
Hsk AT EIIR 22 B 2 A4k 35 $ i Michels?
16%, AWE7.1% TH5H. Michels® LAPFED
#£13FA LoD RHARH OFEEDERC LS. 2
o5 bAind b | ANEIFEIIRC R B 5
% O Michels? 24%wxt LAEWGE14.5%THh -
fo (Table 2).

JEZEBHIRAS 2 &> 3 D> Pattern % [ LicD
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# Table 7 TH5. b\ RH+RH e
5.3~16%2'"" T, KPRT. 1%L hbORIC
H%, Michels? Ofipi—FEL Ay, Michels? B
HIEBREEOREC L5 0 LHEZ LT
5. B M ZEBD RGO IR ZERR PN 7] 5 7o b
fissure branch & O 2% [REECTH D, KR
FEHGHEBDIRELIMY M LRI HH L5,
MERFT BT H B LR & Bbh 5
D NEETNRA ML+ DB R REB LT 588, %<
1% fissure branch X DERH HEE T4 OWE©
YA E Lich o3k s, RHAMH, LH offls
130.6~1.3%%'"*) CABIYE4.4% 13, RH+
GD DHREIR1.2~3 % T X L RBF90.3% 13 £
W O E AR IR Lic (Table 7).,

Daseler'™ 13l 8T IR ke I A R0 A0 vl L,
1280533 U T8 DB & ILBEBH IR © O <P TR
LTWw%. A% 1 A OEIETIR ORI & OBk
THHMNEVHTER % AL TWw5. Michels? 3,
ORI L BPEERR LT B, S REHHEE
BNRE C 7 EEBIEL T B O THED00%4L

HARE SR R Sl #40% He B

Table 7 Various Types of Double Cystic Artery

Daseler | Belou |Michels| Naruto

RH+RH 58 8 32 23
RH-+MH, LH 3 2 2 14
RH+CH 4 0 i 1
RH+GD 6 3 6 1
RH-+SM 0 2 1 0
RH+ Ao 0 2 0 0
RH+AcRH 2 0 1 3
ReRH+ReRH 14 2 5 1
ReRH-+MH 0 1 1° 3
LH+GD 1 0 0 0
GD+GD 0 0 0 0
CH-+CH 0 0 0 0
SM+SM 0 0 0 0
Ao+Ao 0 0 0 0
RH+RH-+RH 1 0 1 1
g::rl':'lb;llfo_n! trunk - 0 1 0

500 150 200 324

Cases Autopsy | Autopsy | Autopsy gnmﬁ:)_
I 12.9% v 8.4%
- BJ’“?LH z
N e
AcRH =

Y

ND &

0.8% VI

e N s
CFT ﬁ

=2

Fig. 14 Twelve Types of Cystic Artery
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Table 8 Twelve Types of Cystic Artery

Type Daseler | Belou |Michels| Naruto
I RH 58.6 70 63 | 7
I RH. I* 13.1 2 19.56 6.8
I ReRH AcRH| 11.9 11 13.5 12.9
Iv LH MH 6.2 2.7 4 8.4
V CH 2.8 4.66 1.5 0.5
VI GD RD 2.6 4 4 0.3
VI CTr 0.4 0 0 0.3
VIl AbeRH* 0.6 0 5 0.8
X SM 0.2 0.67 0 0
X SPD 0.2 0 0.5 0
¥ Ao 0 0.67 0 0
¥l RGE 0 0 0 0
580 150 200 379
Cases Autopsy | Autopsy | Autopsy Q;algr:f'

#* RH to the left of the hepatic duct
* Aberrant RH from other than 53M

CigoTWwb, ZOFEVRR Licods Fig. 14
T, FOHFEXR LDy Table 8§ TH 5. il
D7 Daseler'”, Belou?”, Michels® o e %
BfAC L.

Type I vkREREBAREISK © HFFEINR A &3
50T, Type D2 hiiBhreE © ZEbiT
550 THBH. MERMYE TR bEHST HHH
TEhRWeH—FLTRLz, Type I, T
EEILT1.7~82.5%217 CABIIEDT6.8% & X <
—F L T\ %. Type ik EISHIBETIRER ©
EIFEIIR & IR E T % 0 T, HEI1X11~13.5
921020 G RKPFGE12.9% L —B L T\~ 5, Type
IVIXZES 3 FIFTR % R e T 5 b oT, HE
132.7~6.2%%'"%7 T AWES.4% xR\,
Type VIR % L T 5 b 0T, HEX
1.5~4.66%2172 CABIED0.5% 110 (E .
Type VIVLE-+3EIBBIIR & # T 15E)
WRakiE &35 40T, FIER2.6~4 %200k
WX N APIZE 0. 3% LK. Type VI [ EEE)
MR & B &35 b O CHEE X0 ~0.4%2'17
EERLLDTHD. AP T1440.3% % #E5
Lz, Type VX EMGHIETIIREAS © SRATEARF
BlRERFEETHb DT, HER0~5F27
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LR X A TFE0.8% 1 Daseler!™ wiEus. Ll
TwFhd Fhicd 0T AR © ik EBde
W, Type Xk EIGHIETNIR % B &L T2 0T
0~0.67%2'" L& XhTwb. Type XL
WA IR B BIIR % ki & 45 § DT, Daseler'?
14, Michels? 14, Flint'®, Kosinski*®, £ 1
Bl % 25, Type XUTKBIIRA b EHS ik
T %3 0T, Belouw?® 1#joffi, Lipschutz'® 2 {
A BHDOHRTHS. Type XI vk 458 KEIIR % i
FE+5b0T, BHFY1H), Kosinski®® 1 f%
HHDHRTHDH (Table 8, Fig. 14).

Ll bEo128c /38 UC i Lichs, #IFEhIk,
- HIEEIR % B W IRiER U Ui s Te o
fo. CoRBUMCHERFDREER: T2 3
DR E ST BHNY, AR TR, X
FREI iAo,

JRBE X i 7 & THIR OFAE LT W Th
b, BHZIEEBIR, A IGREEINR sk oo 0 S)
A RET BEE, hieBET 508N D 5.
¥R ?Eﬂ%lfwﬂﬁut D AN oD e
JRAHE T 3 b JRAF B3 @fﬂ@mﬁ&f%é‘?“f‘?ﬁ%ﬁ*
\fodh, o hﬁ»ﬂi‘%ﬁtf; SAr, JHEEEHIR & i
heTusBbhs.

o5 3 5, MATEBIR OE

AT 13 IR 2EEh IR & R 313,35 % CIE W L BE CLY.

27%, MFERETILI00% T HHHh b, HBEEBIR
BEr eSO TR X DT B LRt
%. Gothlin®™ [3JEES 1761 o IRTEBHIRER
2.0mm (1,0~3.0), JBIERE18FITILFEHZ. Imm

(1.0~3.5) THH, R pRMEHRBO R,
WM OEIIIARE S LT WA, R B
B (22em?® [ ) T © RIETHIRR 132.214:0:21
mm, F5HFBIE & O HE0.40C, JEERRE T 1%
hFERLT£0.06mm, 0.29 25 L, BRYEREARE
CIRHPEBINRES, T % LT 5.

AR T X, JEEEETRE CORRE, NHZEREE
OCRUERE, EHERD Wl T L.

SESNREETIRER v, IEEEL. 310.5mm, HHZE
FHEE2. 14 1. 0mm ([ 44:0%1.7-+0. 5ram, FpERE
2.4+1.2mm) ¢, CY/RH ratio ¥, %JIB#:28.6



540—(12)

+9.9%, IR¥EEER45.9+15.6% (JREERE4].4
+12.7%, EMER49.7+17.1%) Th-1-.

SEHIRZERIREE, CY/RH ratio o 2 18 H Iz,
SHBRTRE & HPEGRBRERNC 1 % OfER THEEMN
o bihie, RUEFEEEERR TR, IRZERNRE
W15 BOEHRRTCHERENED bhi2, CYRH
ratio 1310% @ fEfrR E e W BEHEEL VL ich o
7.

2 Y6 B R 272358 DEIGNE, 26% OB 5
TRIIEHE & MBPEGERETE & o FIB 1% 7T Th o T
B, BTSN s o IR Th . L
ML, IKEROZFRTH (2.2mm L)}, H60
BEUE) BETEMERTHY, IHEOENALD
OIEMEHREBER > ¥ Ths LBbh 5.

BAETEM: oI EMETH - e HE 0% 12,
BRSO B e T 5 A ORI X
o TIRIEBIR AL R THE RS b L E %
bivs, RIEBIRY M CBA B X 5
[RPeARI RTE T RETH 5.

ARBFIE TSNS OFFAEMALIT X B HREE 1T
TRA o T2 hs, EBEBIR Ol EERERERX TR A
ENRAREE DD b IERNTHS. Zhbo
FEFE BRAE U Tl iug, TEMEREOSE L ZER)
kg, CY/RH ratio 133K T 2B THY, B\ i
BYENEOERNTRETH » e ddhicy, L
2L, ARUFEO BT REZE LT
BREOIERXHET sHThsrOT, Zhik
AR OME B %,

FRMER TS Y S GEHELEHO 1ok
Exzbhn, BBHEc X 5 15REIRE 0L i pk
o TIHIEBIRBVZ(LT D 7cn &L bh5s, #
BE'? X IHBED IE T KT H B IBIEIRTEL 3 BlTiie
P BREBIRY IS S hicowex L, ZiERET
RGBS hith o e EIRRTR Y, 184
e DI & % ERBEE DZELA TR LT\
5.

Zhb O T, TREERIR O K hY,
IR 12 R BB OIEFE R TR T & TodRL &
%, FICEB I IRRR MR A B 5 R T
heEZ BB,

HAEZHRHME SR H40%E K65

B4 SAFE OB
BI1E ERFACEELBIIR OO AT R

(i1

FFEIR OARIYREZIEE T, BBk \WT
EBBRE T 2856, ChrbRITEEE
PRDAEE LT W 35 % B Licthugin b
W E T TIRIB Y s T, RIS
TR 3 o0 ST A B D iR v B 17 % HS AL 13
TETT2cdhBELico X 5 &% 20
hiffebice, ZhbOBIRERIIS D LT
»b, Redman® 132 kb OBIRER % ek
XD MRCmD B AHEER LTS,

NEFERE HIAiTIC 301 % emergency 1% 7R o Hiff
ThDH, -OROFH BIVERENIEERBELE R LD
TP EOHEDRR & 5. oML S|
MR - GIFBIRTSH H, ZEROFET 2542
Rz & 37 Lo,

MR FEBHIRITEH Calot =i -CAIFBEINRA & 1
A5y 3 B O CIRBEHM X3 E O iR EiE R
Oh BB DTHBH N, EHIRAFER L
b, WO E CHRR L, F OrR{ T
By Thh, BENHRETERVD OILHgE
BRZ 2 KIFHET B LH2 B RETHBHY. o0
D Calot ZALIM D BT 2B TR
Lic L, CoBRBIIIEAEE L D 3.
Michels? 1 JUEIEZEB IR Calot =A5L14 0
DA B b DH20 L DEBIRABID &\ 5.

AIFBINRE TR OE T 28I v Calot =
i ¢ ki © 25l (caterpillar-like loop) #37%
L, % O@CRIEDIRE D25, Ficd~
4 A OFFARR N3 HA3 8\ . R RBER A 5
fissure branch (3 JABEBIIRIER: & D RN HiTs0h
L\, E7co @ loop i JHEE < HHET 5%
Wiz ERIREIER CENES S D, T
IR & IR NE D, o CERBIRE R
WL SR Lis 1 AuEic by, Browne® 1z X
R, AFEIRD loop 2 RBEE W EEET 5L D
H16%, IRIEBIREROED b OH24Y OFERT
HHENS.

RHBERG T I 1 B AATFRREITRA & = O D
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Fig. 15 Case 1 So- c.allcd text-book type (accor-
ding to AICHI Cancer Center Classification 1
type. A cystic artery bifurcates from right hepa-
tic artery) is shown. A cystic artery (=) separ-
ates from right hepatic artery and bifurcates into
shallow and deep branches. From rather distal
part, the fiissure branch ([>) is branched off.

l' 1g. 16 Case 2 A case of pancreas body cancer.
A left hepatic artery branched off from a left
gastric artery. (Il type). There are two cystic
arteries (=») and their origins are celiac artery
trunk and right hepatic artery.

541—(13)

Fig. 17 Case 3 A case of cholelithiasis. Com-

mon hepatic artery branched off from superior
mesesteric artery (IX type) and abberant cystic
artery (=») branched off from middle hepatic
artery. [Edcasement of cystic artery is observed
adjacent to a round positive cholelith ().

l

Fig. 18 Case 4 A case of chronic cholecystitis.

Right hepatic artery branches off from celiac
artery with dorsal pancreatic artery (XI type) and
a cystic artery (=) branches off from abberant
right hepatic artery originated from celiac arte-
ry. The deeply stained gallbladder is small and
the cystic artery is also thin.
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Fig. 20

Figs. 19, 20 Case 5 A case of cancer of gallbla-
dder which metastasized to liver. The dilated
cystic artery (=) bifurcates at the starting po-
int, and obstruction is observed in deep branch.
In the area of fissure branch ([>), tumor vessels
are observed. It is in terminal stage of arterial
phase and obstruction ([>) of deep branch of
cystic artery and irregular deeply staind picture
showing direct infiltration to gallbladder bed are
apparent.

AR IR 2 T R < e #40% He6H

Fig. 21 Case 6 A case of sarcoma of gallblad-
der. cystic artery (=) shows marked dilatation
such as diameter 6.4mm and the ratio 88.9%.

Fig. 22 Case 7 A case of ;,allbladder A dilated
cystic artery (=) branchad off from right hepatic
artery and in periphery, encasement and tumor ves-

sels are observed. Encasement is observed also in
right hepatic artery. Parasite blood supply ()
from the branch of gastroduodenal artery is obser-
ved,
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Fig. 23

Fig. 24

Figs. 23, 24 Case 8 A case of bile duct cancer at the junction of three ducts. Cystic artery (=) becarne

thin from the starting point owing to encasement.

Tumor vessels are observed in agreement with the

junction of three ducts. In substantial phase, tumor ([>) is observed as the staining defect. In the pres-
ent case, relationship between gallbladder, bile duct system and arterial control was apparent, therefore it

was meaningful in case of operation,

fE TR D HLOOIEFEAER S h s, IREEEIRE
MERR LASER 35 & ClI g2 Ul - & T i
<, BEHR X D 4770 5 NRBERG AT ER L X h %
Bhbooiehs.

REFEBHNRAFKENFAT ORI 2 BIY) BB, R

W DU LUK 4 ~43% (FH22%) TH
D, RO w L 02~3%Ths
L\ 5. Browne? (RBEEHNR A ASNTFAS O Bif
FiE 5L 036 (1%) #HELCxD, =
IS OFEFFREETAA &P RIHEBERIR T 5 2
b, APRYET RATHEIRIEBIIR 1 23.2% TH
D, 13F 4 AN 1 A NBREBHIRARE R O %
MBDEEZ BHNETHD.

¥ 7o AP EIRA SR AF O BT 5 % 58 % S 2 10~
2625700 (-I--J”jlb/.) T, WIRE O % )
BADIT2UTHDHE D,

chb o) MH:{T)‘" ‘.n’&'ﬂi'ﬂ*r T 5%, JER
FHRCIES WCIFHICEETH S, Al gy

"'z?‘ff* 2L, MAEFOFIFREEN D Tl b5
FEREER & DBYR G FEARETH D, F Xl
el film % road map & L CFHia {17 o P
TE S, i, PATEMETEFELGCRE HCREITFIR 155
(PTC), BANBEEIMMITIERE LR (ERCP) L
DU LT ecbh Tk, FOMEREY HEzS
FARHE &g o T
Mot JRIEED {—{4 TR I 38 LT
JRFERTAEFT LTRA IR S L 02 & Jowil
BFEHMIREANE L, FTHIARTHL. 0K
BB OHEEITIE, bW B JHIER I o 2k
] b & AABHO T IS QALK 2 51 5 LB B 5.
Bife, gEomBiie L, RBEROLR
Uikt LUV D v BRI AT &% BT & BT
B0, W EHEREE T IKEETBRfT L Thh
5%, Z O@EIGECH Ui iR D iR R
T A T,

B RERR DM EEE & LT~ M, T
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YRR, ) v oSHTERRS, EWRENNNE, TR s
ENBHITF BT 5, Reifferscheid®™ 3 JJH 3
DFRAEMOC X 0 B R b, IBRERE
WRFTY vACiERE S L, M, IR,
I, #IRERECRM S, FF0 o lBRERE
TR & NEB S <, IR T
RS 3 HBIBR IR D L 5.

MR 0 RIS O R R A 3 X O IR
RAROFEATRETH b, FAECORE, ik
ORI MBI & K THILTE L,

FiERob 5 & o, EEERE FFmREo
o b R ETROMBIGIT i B,

Wiowd % A HE S IR BEPR DBk TR o s )E
Thh, BRER~OEEREIEEE OB DR
Yk, B RAIEGIRRDHIG & 7e 5. IFEE
FETH - THFPEcEo b o Tk R
FIEYS T UBETREE £ 2 b, HIZGlenn®
%, BFEDR, PR~ O O 1o it iR G O bE
TTEVWARE VNS, MEBHIC X 5 IMmAT
HEE T TRGEIC IR T 5328 LT
KD, ZOMIEERET D ORIMERE SN i
(29

BEFHR OG- b DT, - OHERENEN
2 BILERRE, HEERE o T 2 WRETh
D, Yl o BN FHThD L, HHE
[, FROHEESTETHS.

FoE EMME

fEBIL. b HlEE (BHESA Y & —
S8 1 R CIRBEBNR R BIRD & 1 R+ %
bo) waad. REBHIR (=) EFBRLD 1
Ao L, Rk EERIC 20T 5. LW &
h fissure branch(=)23V4iE LT w5 (Fig. 15).

fEGI2. BEATREOEAITH B, LFEIRILA
HEIIR X D4 3% (I&D. [BREBIIR ik 2 A1
fEL (=) o EERIRE & GBIk Th
% (Fig. 16).

SEFI3.  NBAHE ORER T FFEINRE LI RN E)
WRE Dol U (IXED, KR L 7 [RZEEIR (=)
v NG IEEEDIR ik DR IFEIR X D 1 A LT
W5, FIBOBERSH (D) i LU CIRERRO

HARE 2 HOHE S S M 408 65

encasement P 505 (Fig. 17).

fEpld.  ARENRPER OREFITH B, HIFEIIRIL
NETIIR X 0 i BEEIAR & 36w e L (XTHY), Ji|
PEBIR (=) (EBEEEBIIR bk O FFT AT BIIR X
D 1RG5, Y LB & < JHERHIR
Hillv (Fig. 18).

SEGIS. MISEDOFFERFITH L. IR LcE
WEAR (=) TR T 20 L, WEOCEIZLD A
i, fissure branch ([>) OfElIC tumor vessels
R wbhB (Fig. 19). BIRMEHKIIT, JRZETH
IREERE DWZE (D) & MMBERA~ OB EER B 2 773
RIEERE A STt H 5 (Fig. 20).

hEGI6.  MHIEPYIE DIEGI TH 2. MHIEEHIR(=>)
vk, ££6.4mm, 1:88.9% & HW ki a R (Fig.
2.

WG, WERE o AEF T BB, PR U jaE
Wk (=) @ ARTER X0 1RDEL, FR e
encasement » tumor vessels %l 5, 5 EIIR
=4, encasement AR5, H T Ii5EEIIRS
A 55 0 parasite blood supply ([>) 2o b i
% (Fig. 22).

FEBIS. =AW o IEHE o iEFITH L.
MBEBIR (=) (LHELAAEL L D encasement % (T
MtenTvan, =EAWT T —FK L T tumor
vessels 23R b % (Fig. 23). HEM THESH(>)
t4 staining defect X LCiR®bhn (Fig. 24).
Z oflci B, GRS BIIRER O BRI &
NTHH, FACEL, AERTH- .

BTE ¥ B

MERR (s 2O EIBREBIRERE) K
17 L7-400f% b & & UC, _RIEFREhIRES v N
BROSIE R X OEETN, RoOMSREEL.

(1) _:NEEREIAR O IR CEMR A A 2 v &
=58 TR (Wb ZiBHE) OHEERT72.25%
ThH -,

(2)  BEPTHENFEIIR TR b 40 o _LBBRIEEY
ik & AERFEIR © 73063 % & DT10.75% TH -
fe. W TEEBIRY S EFBINRO2IET B B 0
T6.00% Th-Te. WHEOEIE3.75%T, LI
TR BYNRZ & RN IIAR D Ik % & D124.00% T



IRF554E 6 H25H

Hoic.

(3) NRZEFIROEFEARBO S 0R19% T, A
WEIREL RIS S Th - 1.

(4) NEZEBIRY 1 A0 b D1184.3%, 24D
3 D14.5%, 3EDLD1.2%Tho.

(5) NRFEBIR DRI T b £\ DrLIEREEN IR
Hsk OAEFFEINRY & | AL+ % $ DT6E7.0% T
Bolz. 03 bid 5 BHEROHEEL?.0%
THBE T o T

(6) [RFEBRDS 2 ARLL EoisE 3% & D15.7%
Tk, e b 1 AREAFBIRD &40 LT
7z,

(D) BEBIRYAEIFEIIRICE S BI5- Ligd -
7ob DIX3. 7% TH -7z,

(8) AWrgecikih L BIER IR o2y, I8
JHeBhIR A EIIR (76.8%), = 3% X0 ZERFE
IR (8.4%), #HFEINR (0.5%), B-+—iklEBHR
0.3%), MeBhiReE: (0.3%), LBMHEEBIIRH
AR (12.9%), _LIBRHEEBIIRESE o 5L
HERFEIIR (0.8%) Th-te. FEMAIL, DB
W3 1 A O JEBEBH RO & 7s HHERZ AT,

(9) SPEIRZEBIRES 13 }HERFEL.3 = 0.5mm,
JEPERE 2. 1+1.0mm (JLM:FEL. 740, 5mm,
MRE2.41.2mm) Th T, FIERBEBIRE/ A
FrBbiREEE (CY/RH ratio) (33H8H¥28.619.9
%, IRFESEEREA5.9715.6% (FLpERE41.4+12.7
%, MEHERE49.7E17.1%) Thoic.

(10) SFHIRTERIRE, CY/RH ratio » 2IHH
T R & RIER AT | ZOEBRTHER
LN b, REERE L EERE T, HZES)
PRERIL 5 % OfEbR T BREE H Bd b,
CY/RH ratio 1310% DfERE LD AREL V2
fehoic. 2THHRBRCHR RO, 267D
B T RIREE & IR & oI 13 ATRET
Botohs, FBYEREE MR E © YR EEE TH
- 7o

(11) 27E B kg 028 e 7 4 (£:2.2mm
Bk, H60%LL D) e TEMEER TH - 7.

(12) $€ - TIRREBIR OFasRY, AR AR
JEREE B OFAE R R TR E e b, SRR OFEW
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b OILEMERE R S R /e b LFE L BRb,

b LS, @, HEMEBoxBE,
FPESER, YO RN S FIRcRHR L kg%
T oEEBEMRER GG REEmMRAA Y 2 -]
HHER, RFRE—BTECERBE L LT 2T, Fic,
FRRE A WTEN S R vt i HEBERREAR N
BMEEOHR, BAMRIA LY 2 — KB O TR
BLEFES. REc, S AEE S Lok FEiga
BRicE#BR L BT,

M, Ao E g A AR E R REE S 62T R i
F&w L OHETE R AEFERHEBRFELBE CR/IEL .
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