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Anatomical studies on pattern of branches of bile and
hepatic ducts in Korean native cattle
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Abstract : The distribution of the bile and hepatic ducts within the liver of 24 Korean native cattle were
observed. Vinylite solution was injected into common bile ducts on 13 cases for cast preparation. The angiography
was prepared in 11 cases which were injected 30% barium sulfate solution into the common bile ducts and then
radiographed on X-ray apparatus.

The results were summarized as follows;

1. The dorsal, intermediate and ventral ducts of left hepatic lobes, ducts of quadrate lobes, and ducts of papillary
process were collected into left hepatic ducts. The dorsal and ventral ducts of right hepatic lobe, ducts of caudate
process and papillary process were collected into right hepatic ducts.

2. The bile ducts in the left hepatic lobes were collected into dorsal, ventral and intermediate ducts of left
hepatic lobes. The intermediate ducts of left hepatic lobes was absent in some cases(5 cases, 20.83%).

3. In some cases, the ventral ducts of right hepatic lobes were collected into right hepatic ducts directly.

4. The ducts of quadate lobes were collected into left hepatic ducts(8 cases, 33.33%), ventral ducts of left hepatic
lobes(13 cases, 54.17%), and dorsal duct of left hepatic lobes, intermediate and ventral ducts of left hepatic lobe,
common trunk collected into intermediate and ventral duct of left hepatic lobe and left hepatic duct(1 cases, 4.17%)
respectively.

5. The ducts of papillary process were collected into left and right hepatic ducts(12 cases, 50%), left hepatic ducts
only(11 cases, 45.83%) or right hepatic duct only(1 cases, 4.17%).

6. The average length of right hepatic ducts was 26.87(6-45.8) mm. The average length of left hepatic ducts was
56.68(6-127) mm. The length of gallbladder was 128.60(104-160) mm on the average. The breadth of
gallbladder was 67.16(38.4-153.4) mm on the average. But there was a difference in the length and the breadth
according to the quantity of bile.

7. The ramified angles of dorsal, intermediate and ventral ducts of left hepatic lobes, ducts of quadrate lobes,

ducts of papillary processes and caudate processes, dorsal and ventral ducts of right hepatic lobes and cystic ducts
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were 130-170, 160-200, 190-250, 240-300, 90-140, 320-350, 30-100, 270-330 and 240-300 degrees respectively.

Key word : Korean native cattle, hepatic duct, bile duct, anatomical studies.
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7, £2d § o8 A5 TE9 7 Gl ARE
9} 2L BALS FUT F AARAE AA g =
Haol o3t A7E A58 o], Sz}t e o
2 A= celluoid, acryl, latex & vinyl¥-A1¥ ) §<Hy
e A iy 5 oj2|7kA] W o2 AE H|
Fslo] acko)®, Aol =AY, &Y, nl 271, h7hel’,
AR 5 ofF FE deled J77} 5o girh.

ANAAEEFY @03 ool A Khatrad}
Aziz", Singh$} Khatra’= buffalo9} Abokol] thale] AR
B %3 £ Aboell thsle], May'9} & &2 ol
thsled, Julian®} DeOme'® 28] 32 Khatra®} Singh”&=
4zol] thghe] Kk v} glct.

-2-0] Zhp wl@ Al el A 7] 7HA ¥, Fuy?
9 ZHE el thelo] VinylRAlY e} -y o Bt
v} gloi} ghg- a3t g Zhdell it Hae gl

b AR g AW, Eu¥, 7Hgw o)
olo] &9 gt Wl 7+4e] X9} o] F FH FEAIEol
thete] WEela, o] 5 £X¥ 7, sk, EX7
5 5% #tle] 1 AHE ¥ sl vleld

Mz 3

9 2452) 718 o] $3hod 13522 vinyl HAH L.
5 g FHIEE BEo] ¥R IR,
115828 2o & 30% barium sulfateE FYF X-
ray(Europa IR Tecnomed)Z 60 KV. 100 mA, 0.05
sec Fojstel BAPon] BW U ko] WA
S22 9 e1&n3o] 7o) 52 vernier caliper(0.05
mm)Z 24sigch 2213 7 g o e A7
L= %78 vinylFE T2 Xray#o filmog 7
A 23590 EAGEe 715 £79 e By
7] 29} 7o| - HZ7te] 3P Rof| A5 HY
CB tle] AE S 180%, LEXE T 057 A

sto] 238190},
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890 71 A4 2 8Fq, virg, maly,

AZgdon FH Hu, wage ndEr)e F-7E571
& A E 3 ddo] whdslo] ol (Fig 2).

§-9-9] -2 X7k (left hepatic duct)?} @8
7hsk(right hepatic duct)el] 2eo]3 $1Z7403} @825
7o) #HHele] 71 (common hepatec duct)E ¥
Asbe Faol) ghdIH(cystic duct)o] it
T(common bile duct)g FA)slx 1A ch(Fig 2-5).

22Z& 7510 Zolx= HF 26.07(6-45.8) mm L,
N Z744e] Zo|= HTF 56.77(6-127) mmE 17}
o] LBEZIPRL) 2R Zglon 28R
7L 7 5.12(3.5-7.0) mm, LSZ2] WA 2- 4
T 5.79(4.1-7.7) mm& LEZF7 R} 2Z7kdo)
oA & Holir). AZiE L EXRe] o F B
(6 mm)73-$7t AZA} L EZZ A 2zt 1|7}
Alct. FEHe WAL HF 6.72(5.2-8.2) mm HI
S AL HF 4.25(3.2-6.2) mmict. B
7o|x HF 13.98(104-190) mm: E& HF 67.
16(38.4-153.4) mm$ied| @ g dFel
of| ube} 2 Zolet F2o| 2717} @ Xo|E yehl
AAct.

B0 Zhiol PFE HAES DEY(efr
hepatic lobe)ol] $Eahe ABFEEYR, 2557
@, A%uiZ g, 283 (right hepatic lobe)ol]
EX¥sle LEZQEEEH, LEFZQuIFGR, nel
a9l fFE7)d E¥sle fFE7IgRat welErlel
EEshe weEridd, @l vew wEdH
(cystic duct) 522 FA=]o] UgicH(Fig 3-4).

IFZA SRR (dorsal duct of left hepatic lobe) :
&0l FFol] ¥z W (Fig 1-6) 2.2, A&y
F7rga gFelel FEHE YA A7t 154
(62.5%, Fig 4), 9ZquiZ7}1z|9} gFsle] A2
< YAske 797t 500(20.83%), FAF IR
1z guiZgtate) FE-7kat jhRstel A28 HA
Bl 97t 400)(16.67%) Yo, A e 130-
17054}

eI =2icty (intermediate  duct of left hepatic
lobe) : 21&alel F7H o EXsle G oR, 9%
55U FEHE FAs= A9 156(62.5%),
AZJEG0 FEIHE FA%= A-97T 416
67%)H L, AFHFFNHHe] AR H-5(Fig 56)%
50d](20.83%)A R 2 BRI A EE 160-2005% )

SIZA = (ventral duct of left hepatic lobe) :
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D% o) iZ R R Yoz IBYSEY
3 st FE2 YA 97 59(20.8%)
Rov AZFHGAN AFAFNGTPel 7 ¥
7kl AFQuiZddo] ¥FE F7E 154(62.
5%), FZ7redat FisleAel 40dl(16.67%)I 1 FA
ZtE & 90-250% o}

14| 2 2152 (duct of quadrate lobe) : W2 dol] BX
she G@eZ, AXYuMFHR FqFEe At
13¢1(54.17%)2 MY B2, IZ7Tl ise 2+
7} 86(33.33%0)A 1, VEPEBYU TFE A
¢, 9B3B3} DHQuNBYTR FFHE AL, 9%
AF B} DBGNBY T FEI I BB
FHse A7t 22 16(4.17%) Jow EAAE
+ 240-300% ic}.

F5 =788 (duct of papillary process) : 12| 9]
FFEVS BEste ge) 7AZ 1449 SR
7452 Qed 9%3A LEZT) 247 FF
s 497 1260(50%), DH2TeT FFE HS
7b 11601(45.83%), LEZToT FHehe A9t
103](4.17%) 3lglem, o] 59 EXZEE 90-140%
o.
EZU|FE R (ventral duct of right hepatic
lobe) : @ BZqje] wiZo)] EXsl= gato 2(Fig, 1-
6), 9Fd5EGHT nelduel 7GR ke
7357 1260(50%), melE7IEdst sk A9t
801](33.33%), el BV ERsle ¥H LEF
Tholl AAYFBHE 2-97F 20(8.33%), £ TF
sl 7397t 26d1(8.33%)7F AN eH, BAZGEE 270-
330% g}

12|87 g#(duct of caudal process) : 122]%<]
TelEr)el £¥s= g /A 2 2 B E 5SRO
iste A7t 1360(54.17%), 285NEGRt &
Fahe 397 7401(29.17%), LEFFHFEE 9 £
E%5ASFGH TRt 42t 260(8.33%), 2.8
ZguiZ st e E8FE A sk A9t
1631(4.17%)7} A2 B2 2t 2 s 320-350, 10-205 R
c}.
PEZRYSH/ P (dorsal duct of right hepatic lobe)
: QEZq]e) FEB ) B¥Es wiko 2 (Fig, 1-6),
w2 E71gRT R B9 1560(62.5%), melE
ZgBe 2 EENEGRe] TEVT G A9t
9ad] (37.5%)) o] E2)ZEE 30-100% et

B (cystic duct) : Frdoll4] Lo W3 o 2 (Fig
1-6) @d@e] 7ol HF 46.13(34.8-66) mmP{ L,
o] Aol H¥ 128.6(104-160) mm, F& 67.

16(38.4-153.4) mmg o™, YT =+ 240-300
o},

n &

Kent®e EpuH3%E5-F(perissodactlys), e, &,
%9 =% 9 AAA), AET Ma e Z7E,
a3, o, A< 1 Jebs), Sisson”3} Frandson™S o)
wde] gictz sged, ol & Eidel 9l 5EES
F7rAnt HAsa whddte] glonE FAFAL
stk

&P Aop! oF 2 MAAFEFE AN, A,
Aol B3} o] g A s 7419 571 674
Ql o] FEHT B9 WAy EA ko] Hol
1= A=

AR 950 G3ellA Azt e, FHeldsd,
wygR, $FAE, 43, S4ER, S, v
AE79D, FFE IR Wy HA Fe
N GdellA HE, A, FFER, AF0
3, s, EdER, A0, S0, $49H,
Lo, vV, FFEVINE, SEAERS
2 FEssich

May'*= oll A Habel'& 4=, 4bk, ool A it
o] el FEHE AU g BA
8 ZlgstAe kst £ Atde] gatollA g
@, #9590 9 SSEPde] Bo] kg, ¢
o1&, wieidda 1 n)dddate] RedA 703
o) 5|3 o5 2, 370%e] ¥o] Fuo] Hrkw 4l
t}.
MR B2 Ateke] ZhAg Aol gt Boarelld 9
Fzbiat @ §27bgo| dHste] Fhaol 51, Hd
o] ojoll gHiated Fato] Mk i, 1F el
¥l 1&g g 2-5709 7d7tA), 2854
o] B¥al: gk o EXigTe SEIIX wiE
74, e IS (e g, viEgdgsos 9
o} #}ic}, Khatra®} Singh'y 49 Gitel] i3l o
TFollA BAY 2R R Roli o] o] AZKH(TH
d)9] 9ZFdell EXsl= Gito] 1xlto] H 1, Y&
oG] 5w, mejgdd] 7= AR f557 o
oD 557 wiEF1xlgo] F9T(common lobar
duc)e 2 53, LEF(FH)H 143, melg7)9
F& HE9 1A3te] Sddtzt sl FBo2
ok st

Habel"o] 4, Abok, okoll2] RREH 2} o] AhakollA
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May'7} oolld B IZXFH 99 HUE 2 EF
7ha f1Z&7ke] Kof Fhke] FAE I, F7Hg
wWddo] dhEEo] FEHe] YAREE=AL gt
$Z 72t 2 B §sEle g3 g
Saokst o)l E GHES] WAL Aport ¥kt

Khatra®} Singh®e 4:9] @olld olgley 9%
(el 2719 LXpgte], AS-ollAe 419 1Xg
o] glod], £olxollA vl 1712 gt} 27)
o 981X @] gl AAlele 289 (EEY)
T} AZA(E ) dTHe] F-Fsled I (lobar duct)
o] HAHcty st I of2LollA 2 EFYL 574
8] 1xgpo), ASollA s 309 1abgg VIt
sten wmEge) FFEVIE olH4ed ofulidlld
Lol o] wiEE ok st FEL dF
I A 2 E2EgddHyt 9 (common lobar
duct)e], ofu|Lelly] 2 E%&qje] 9|3 1x H3t(lateral
primary duct)e] ¥7hEicka sl a, 1xgHe] Hel2
k18 (network of radicles)2 thEZ Ko} wiE (Y
2rql)o] 2 g vk skt

Evans$} Christensen*2 7]9] ght-& =z Zulqoko|g}
ar sk, gdel Aol 5 cm, 7B & Fo] 1.5 em
2} #}%ivt. Habel"& 49] ghd-& 254 Roko] 1
U2 o)t 10-15 ekt 3+l 3, Khatra®t Aziz'*e
FAE buffalo FotAlol| A @ide] o7} 8.78 cm, A
o) 5-6 cmo) 1L, oJu] buffalox @3 Zol7} 16.4 cm,
Aol 8.2 cmz} sl eul, @59 @] Holrt HF
12.86 cm, & 7J0) 6.72 cm 2 @32) 70| Habel'9]
4-9] 7349} w)esh}, Khatra®} Aziz'?e] buffal ofu] &
the 97 Aghch. gl 272 Khatra9} Aziz'’el
245l buffaloRrhe <7k =31, ofv] buffalo Bl 3
gtrt.

899 ghaate] Aol H 7 4.61 cmPAcH], §
9| Zo}i= Khatra®} Aziz'’¢] oiv] buffalog] g3 2
o] 8.4 cm® 1/2A% Qi Singh®} Khatra'*e] 24+l
4:0}#] buffalo 6.34 cm, o]uv) buffalo 12.24 cm}.t} uj
- gt

9o 1Z7kol ZolE 56.77 mmE QEFTH
26.07 mmEct FiAE Ax, e AF L A%
7+8o] 5.79 mm, £2Z7ko] 512 mmE 1%
o] %7+ FAU T, FEHS AL 6.72 mmSArt.

Habel''& NZAFEFolA 29 AL 1hi2 2H
Hog Yy At o L8z
91 Zzko] Bo] F7kTo] X3 o7 Eddte] ¥H
so| Fddto] sltka st

£Po] W33}t 359 7HEwel BX|9 3¢9 Gt

o

o FA% EAAEE A2 ket § 9FYSH
U 9% THER, AFHTE S 9543
o @, 895G dFuEEE A2 v
A Fasta, FFEV BE3e FUH F5E71
gio], 2EHYETHTYN LEHYTFTHY], £
E5YNFENT L EFQMEERol, vl T
vl g gie] A2 vlReAl Fsta U, HAH
o8 gl Rud §-9-9) U} A2 vl

4 £

-2 24nje)Ee] 7HE AEsle] 13 vlelE2 vinyl
HAgow gt 34 FRG ghEo] fPH oz I3
Q3 11ufe]E-2 =g o g 30% barium sulfated-
F]Jste] X-rayAR & #Fodslo] dasie] 3o A2
AEE At

1. JAXGEZGN, JABHF0EA, AFHulZH
T uEgded 9 527983e] B AERS
Asla QEZYTHET, LEXNEER, na
71938 9 §5FEVIETHe] By QEHNS HA
i 3lgieh.

2. A& qd)] BES= G2 B TEGH, 4F
Z7vda g AF&quidddte g JA = 95
g HAASHA g 73 (50, 20.85%)% U

wf oft aft

d
3
=3
3. QEZQuZ o] Fhael AAH TR A
2(24), 8.34%)% AN}

4. | R -2 AF7 ol sl A -9-(8q, 33.
33%)9 A&l Hishe 7d9-(13d], 54.
17%)7} dif-Eol e, AFAFFGHRA sl 7
, AZEAFg T AR 52 Y 9
bl FFEE A, AFAFVERT 25
ol gisle A7 247 161(4.17%)4 Uit
5. frT-E7E- 90T} 2 5| 3ret
t 39(12d), 50%)9F Aol FFete ¥
(114, 45.83%)7} AN LEXHi FFahz 3
2 (1all, 4.17%)% AKAc}.

6. S B2 HFolE 26.07(6-45.8) mmE]
a1, $1Z7ke] Y FZolE 56.77(6-127) mmBE 9=
Zro] ZAgich. ©del Aol HF 128.6(104-160)
mm$ 3, EL HF 67.16(38.4-153.4) mmg oL}, &
F9 ool Wt 1 Zolg} F2] Xol7} UKt

7. @@l diHE FUdEE 9FATHEH
130-170%, 1Z&q271gd3 160-200%, AXQuizy
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3 190-250%, v|Fgd 240-300%, #F=7I4S g3 270-330%, melEv)de 320-350%, 10-20%

90-140%, .

=2

2z 30-100%, LEZGZE 9 a2 240-300% Ut

Legends for figures

Fig. 1-2. Radiograph of the bile ducts and hepatic ducts.

Fig. 3. Vinylite cast of the portal vein and bile ducts.

Fig. 4. Vinylite cast of the hepatic artery and bile ducts.

Fig. 5. Vinylite cast portal vein (orange), hepatic artery (red), bile ducts (blue).
Fig. 6. Vinylite cast of bile ducts.

Abbreviation in figures

PV : Portal vein

RHL : Right hepatic lobe

HA : Hepatic artery

DDLH : Dorsal duct of left hepatic lobe
CBD : Common bile duct

IDLH : Intermediate duct of left hepatic lobe
GB : Gallbladder

DPP : Duct of papillaty process

CHD : Common hepatic duct

DQL : Duct of quadrate process

RHD : Right hepatic duct

DCP : Duct of caudate process

LHD : Left hepatic duct

DDRH : Dorsal duct of right hepatic lobe
LHL : Left hepatic lobe

VDRH : Ventral duct of right hepatic lobe
QL : Quadrate lobe

CD : Cystic duct

CP : Caudate process
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