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Abstract: The distribution of hepatic veins within the liver in 28 Korean native cattles were
observed. Vinylite solution was injected into hepatic veins of seventeen specimens for cast
preparation, The angiography was prepared in eleven specimens by injecting 30% barium sulfate
solution into hepatic veins, and then radiographed on a X-ray apparatus (Shimadzu 800 MA 120
Kvp).

1. About two thirds or three quarters of the circumference of the Vena cava caudalis was
embedded in the liver, The embedded portion was about 14~19cm in length,

2. The principal branches of the hepatic veins were Vena hepatica sinistra, Vena hepatica
media, Vena hepatica dextra and Vena hepatica dorsolateralis; the three main hepatic veins were
Vena hepatica sinistra, Vena hepatica media and Vena hepatica dextra.

3. The Vena hepatica sinistra joins the Vena cava caudalis near the esophageal impression of
the liver, It gave off three or five branches to the left lobe,

4, The Vena hepatica media joined at the Vena cava caudalis close to the Vena hepatica
sinistra, In all cases, Vena hepatica media opened near the diaphragmatic part of the liver than
the Vena hepatica sinistra, It ran obliquely through the medial part of right lobe and quadrate
lobe, giving off branches on each side,

5. The Vena hepatica dextra consisted of one(25 cases, 89.29%) or two separate veins(3 cases,
10.71%), joining to the Vena cava caudalis betv;'een the right and caudate lobes.

6. The flap of membranous tissue covered the dorsal half of the entrance of the Vena hepatica
sinistra, media et dextra into the Vena cava caudalis,

7. The vestige of the ductus venosus persisted in the 12~18 months old cattles,

8. The anastomosis was observed in the intralobar and interlobar areas,

o] =E 1986 % Fat FEdT2Auel g3t dFHAE.

— 157 —



#® =

Byape] FRikel & HEE Rex(1888)7F 7, =
¥l % “]"4 WALEIHS Rl ANES 22 YHE
S HAT F AREHE AA ASor FEBk 9
gk E:F?'E—-f‘ *]EEP L3R, §9t4d o2 i vinyli-4y],
celluloidF &8 ¥ | acryldx] @ latexFH¥, X#E %5
o2 7 (Schmidt %, 1980; Sleight?} Thomford,
1969; Eliase} Petty, 1952; EBt#E, 1967 HX %,
19715 BRI &, 1969)F »]F3te] AFol (BA, 1971
NEE %, 1965), =] (Kaman, 1966), B (&K,
1973), x| (Hojos} Mistuhasi, 1975) ¥ Z(FH
% 1981) 29 HARST RS RIFRel o3ld Hs
o] $ko}. whEFo H3 WEEE Katze}l Bergman
(1969)¢] Fo] FE#BNE cannulailqlell &}e], Naylor
T(1985)2 3o FFEBARST MIBRe] mEmEE A
cathetertqlell a4, &8 (1976)-2 1LES] ik
o A&, A& AFAHA)E W] PR
Al &l A vinyl34]¥] o 2 Brickas®} Tsiamitas(1980)+
Xiiko 2 U] Fkel =13t |&staet. 4ol
8 A= Julianz} Deome(1949) =&l 3 Julian(1950)
o] FolA] FFAMmER Hste] vinylF-A o2 WA
=, HR 5098l 49 FABNR it X
wmEgmBne 2 Frostg ot @] HERA H8lA
= old #H9 vk ok whebA s RS Ewt
BEES B4, 1T AW S & R
o] o #RE WESHE vhol

MHE % HE

Hk 28B(1~250) 9] FFBS AF8-3to, 17f8% vinyl
Whiko 2 IFRIRS] SAELRL UEY REoRA
e 2 AAelg e, 11EE hYy Pk o2 barium
sulfateZ # A3Fe] X-ray(Shimadzu 800MA 120Kvp)
2 Hpste] fasden e I Bk R,
Ypy e FA 5 HAPIRS Moz 1Bt
vernier caliper(0.05mm)2, FFgFiRe] #AFIRA ¥
AHE B2 FERE MEFAT.

% R

4ol M-S 2 shgol Aol =eh £R7L U
=d 53] fEERS) BRER 28z BES] 27,
SO} Fo] R} Hoh FEZ RAEAA £
FRE AE BREGLERER BRRED 22 ESH
A e (Fig. 1) #R7F FA3AA Asked], HEE
AdE £¥ AE T RRERE EST & A

O

(Fig. 2).
# K% BE(Vena cava caudalis):
Jiol A ABEEE o2 % Ffrel

FFHel BHEEA 15
BRI FFAE

Aol #arinoe Z HEE ol e (Fig. 1), of #a29
g_ ol E 14~19cmP 3, HWEHEEE @Eif) izl =

cha v mAFREY 2/3~3/40) FRTEHRA #HEsH

°1 ARor HEEmET FEERIT 2 #EEY
A o] #arel ARRY Ay FAs #
L2 0.25~0.9mm, F7ko] 3, 1~4.3mm, FEF o]
6.9~7. 1mm= Ao]rt =Zm, YubA o2 AIHEEHH
7 R gfod W—friEe dadolzt= i,
B, W5 Bol wmela ERIL et #AERY
EBES FEES 3.1~4.4cm, BRI 2.5~
3.3cmy vk, FHFEHEAY #E" HRBRS 5% #
© 2 B mAYAIE (Figs. 3~7)ol 7 - & - £FFEG
R £ - BEREBIRS Ao el @#uies =
il 98 sded, AR miFARY R
et #me] Aol 1/3~2/3REH T

FFS AR (Vv. hepaticae): 49 FFigiR-2 ZZHF#RR,
hEFEIR 2 AR 3k#es FHHeH &%
AR A A A%ﬁ*‘:ﬂl 219l = (Figs. 3, 4, 8~11, 13~
15), HIE FHf) HHdsts #ikel At B
o EAM FRRE ’-‘-M;l BRI HAHZ A3
(Figs, 3~5, 8~11, 13~15). #A#FRkel HAFHE 3ol
A RS BRE-E EFFRe 1.6~3. lcm, HfF
#ike] 1.1~3. lem, HIF##Ike] 1.5~2.9cm, 44
FF#@lRe] 0.4~1.4cm, FLEHZERIFEFIKC] 0.3~0.9cm
et

EIF&AE (V. hepatica sinistra) | o] S7ste I
R S] AMsted BRY £ BReZ ER#EY &
el sk kel TodA B EEFMHLR. dors
alis lobi sinistri)$} £3ES o] 47stE £FEAN
# (R, lateralis lobi sinistri) @ ZEZEAM] #fste
ZIERNMAL (R, medialis lobi sinistri) 2. E4% =4,
EERMNES AT 4% I~2EEE BREE 3
271 Qo] EFEIRE 3~5@Y oHER olFqAx
9w} (Figs. 9~11, 13~15). EFF##ke] #ABIK &
WH s AXE KHEER FEY #ARIRe] FEER
\RE @3 Ealeld, 2T flol A hiFEike] #k
Bk AHEE AnEc Bifle] 91389 e (Figs.
3,4, 6~11), HABIRA A== LEFRS] RAH
2 100~120°2 $hifgo] o} (Figs. 8~11, 13~15).

hEFERAR (V. hepatica media): FHETL HFEAM]
Sttt BRESC] =44 BRI BRES #
#5HAle) st E BIREC) AiEFE e & Bk
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22 Figel o=t e FEFRES BRA S8 3%
(Fig. 6)7} 361(10.71%), HEFKER] A7t 0.6~
1.5em= of &AL A% (Fig. 11)7F 361(10. 71%) 9 2.
o, ol#l A= HHIEH (R, lobi quadratii)e} HE
(R, lobi dextri)7} FRAIHct FfFiHke] #AH
Bitel A@ishs X2 REEERY #HAike HEH
o sl re] HEflelz ERFEIR Anxd 4
BIREEc P o, @Rl #®AER &Wse
WA 50~70°2 34 gl g ot (Figs. 8~11, 13~
15).

HAIFISAR(V. hepatica dextra): £ sz BHR
E(RRZER) A Amste FkEel 244 PRIAS
R, Mgl =ede HEY R Sste
-] WREEC] AWsld BRIAT & Hke=,
FHFFER] T A9 Wik s A4 BuMo R B
fikel A A WAE = A7) 361(10.71%) QA v (Figs.
4,13). BEF@IRE £ - pIFERSY B—otA IFICER
o HWHE HABIRY BHeE WAEEY AEEA
Pgehe BERESRS FERERAC 9F 2.5~3.0cm 93]
o AT EHHHZ, BRFRD AHdhs KAALS
30~50°% <AV Al At (Figs. 8~11, 13~15).

BMUAF#F AR (V. hepatica dorsolateralis) : F#] &
Shlel e BIREEC] EoA BRE Bikez
FFEEAl HEe HAFIRY HREEE Hifiex
WA, AR HBEECE 10~30°0) #H0l3l
om, AnY ERE 0.4~1.4cm@ =z, 1~3ALE 3
A AR AWEz A H(Figs. 3,4, 9~11, 13~
15).

¥R (Ductus Venosus) 2| 3:&%E8: M5iseo] B
WR= FABRC) FEAZES BobebA] hm AR #okERikel
Mm¥-& 53t M (shunt)Ql FIRES] BEKE 11
A9 X-ray ®EAE #2F ¢ Az, 17619 &
MEEAh 361(17.65%) 1 e FASA &gk, 1480
(82.35%) N e ZEstA ARtz Ao (Figs. 8~
11). #RBRS] BB (vestige)o] Zoli= 0.5~6.9cm
Az BAER WAHE A9 REL 0.4~1.6cm
Act. 18EAR KAl A FlRE BEEE At
6.9cm, Bfo] 0.8cm I 2 AFI= Addz HES
o2 AR AA oA cH(Fig. 8). FiREel #K
Bkl MASE ARE EFFRY BABRK AR
HWE T stz YRz (Fig.7), LEFBRELT W
flos FEIR v % HReR ETT Ao
o, FREAR 8 8

FiERel ma: sk £R =t M Bk
KE mae o7 ZdA AR en A Yy

&8tz Qe (Figs, 9, 10, 12~14).

% £

o FES EHUES o] vma, FFEH
EAHFE D BREY 4FEe2 ¥ 35 (Ha
bel, 1975; FHE, 1984; JIIHS} B, 1974; g,
1974a) 7} ¢l 5, Sisson¥} Grossman(1966) -1.2] 3. May
(1970)=  FellA JEEE, WE, BRES2R, SHW
(1976)-2 W¥el A A:3E, HE, RBRIES 3gZ #H
Eekd ek, wmee] FFEEZ BMmEA A AR, IR
HIE, BRI 4oz EF5HT.

FFECAR e BRHRe dalA May(1970) =
&9 F2 WMomes @@ 22 Wigs opet ok
Zhvk #®EH, FE A9 &R #aREx e
A7 @t 3kl ch. Hojo#t Misuhashi(1975)3=
Exrel o] TABIRAMES <F 2/37F FRHPA HE S
3z o] {3 Aeolrt 12em@P etz s, A HE
I wRo] WFITEA] HEE BARIRS] el 14
~19em@ 2, HARIR MES] 2/3~3/41RE7F IFITHAE
Aell = At

fFiEiRe kel a4 Melnikoff(1924), vk E
(1956), ZUBLH (1961) 52 ArS] FFighRol A /2 - o
< HSEFRRRY SEMer ESIH X, olE HiFMks
e+ EFEIRS) LB ESFBRES ol FE Aol
Melnikoff(1924) = 65%, BIPkE(1959)-2 80.6%, I
B (1961) & 71. 7% ¥z, HFBRE Sk
o] JLi@®HT o] F = zlo] Melnikoff(1924)E 5%, %I
B (1961)2 1.7%¢=} stdch. BEEEQ967E K2
FFigIRA A 7« v« HIFBIRS 3k#e= EHst,
2E Gl A ARSI ISR tE$S B
oz shglel. BHA FA9TDE K ikl A 3EE
of i AFL Yok, hEFFRES] BBl 8%
2} 3}9l ;. Hojos} Mitsuhashi(1975)%= Exadlel i
Peell A 2@ 2 Wik, & ERFRs BFFR &
AiglRel @Az AR SifEes FFBIR=
2 iR e dhglem, HhEFERIRSE FEFERe] JhER
2 EEEdz st BAQTDE 950] FERe
A 3Egpel] e wEE AN, REFFRES MB
2. 70. 6% 3. st el Kaman(1966)-& | =] 9] gk
o ] 3FEQl A - o - HEFFARS A sk
ub3=5-9) FiEhRel tl 8l A = Habel (1975)-2 371 HFHIR
Z e BIFEIRe) #ABIRA aHY 2 s,
&HE(1976)2 1Y IRl A SEFFIRY A -
# - BRIFEIRe] A4 #®AEKA At i
o JEEHEER A AE dF8kA gokrh. Brikass}
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Tsiamitas(1980) = WIF2] F@kAA £ - b - HIFFF
Bkel Zh7F Warhye 2 BRARIRA AHEEd BiE
Fe 5 M2 78 SKez £4% Bufiez #Xk
kel Adigtetz skl

B4 RS 3E8, & LR, SHFSK 2
FFBIRCR o] FolxH, A4 BiuMez HAFIK
of s olF HiFkES MLEHBRS At

ERFIE: Kaman(1966)-& K EFSRS L&
HiiR, ZBEAFSK 2 ERAFBIR] 294 dt
Z g E, HA SA7DL R ENSIRS ENE
I RS Sftte FFgREC] AWt BRd
= ¥4 v}, Hojos} Mitsuhashi(1975)= Ex=l <] LBF
RS A9 & iR #AE sz Sz, Habel
(1975) 2 w5 ENFIRS AUEE WIrd #xH
WRell A#istz, A 3~4fY HEE 2oz I}
Povt £ AREEEA Attt SEB(1976)2 ¥
oA EFEIR-E ARSI 2o fEFRIRe] &%
Blo BKE s 8t x, Brikas9} Tsiamitas(1980) &
THFEIRS 4riiel st AAE A& ARz £
iR AR B ERVF otz Stlet #4S £
RS 723 Wi Sfste EEETME, A%
el riste ZEAMESL £FES Al Smsh
T EEANEI At BRE s, EERABS A
e 24 1~2EE FAEE 357 dol EFRE
Wie 3~5f9 fEe]l RolA BERA AT &
[FipiRe] kMRl Aisles X REER K
o] #AERNRe] HEEAY HEH S KMo,
RE Gl A hBFERIRe] HABIRA AT Ani
o} Bgel 1A skl en, ENFIFIRe] kR &
HE HAML 100~120°2 gifgo] g ot

LPE(1967) & RO IR A HAFIRIRS ZFFRF
st bR E BBkl Fisdctr g, BA
H1971)-2 ko FHEke A HFBRSE HBES F
fodgel] sk BRIkl A#iste] BRIz, =z
Aorz st ol dFFRSE BRA ¥ 457 12%
gtz . BEXAAITD)E DFol Macaca irus) fF
Wk A HHES Ll FHiste PMFRFIRET
#EEH BRI = £ Bkl g2 FFERS #
A 2 Ao] 1.2%e} 3kl e, Hojost Mitsuhashi
(1975)s Exd FERAA FFBRS AR
MAS ke ek}, Habel(1975)2 wb& HFiRRe) A
PR EFEIR vl TR A BABK &
Bz, PIFBRS BRES) HFHES o253 ET
sn] kZe kg Adz Gt &EB(1976)2
W2EY) FFRORAI A hRF#ORe1 S =& A2 &%

ou, SHEERT #APR Afste 2dE 233
o HEFERIRel 2tz ¥ Zlo] Habel(1975)9] sREFigiReA
st A 7l Brikass} Tsiamitas(1980) % 13
o] RIS 2@ £, F HMENA o= &
FHEANA ov HE2 BRIAGz SR B4
ke gL AERM ZHshe Bkse) =
o A FEREY, BRES HEMMA St Bkl
B E oty 2 BlRen EiEd w2 SR
e MRA ¥ & FFHR ot 255 3
E Zle] 361(10.71%) Ugledl BkE (19592 AH#
S H#EA A, BREpo 24 Boist 285 TE
WhRol BAReE Ao] HRFEFIRC) 0.8%, wEFEREKO]
1.6%, ZERF##Re] 1.6%Actz 3t HiFEiKel
HARRAR At £ ANEEES FAEARC 8
#E AR MEalel s ENEFIRS BoMirec
A HEREE Ao, hEFRIRe] AR 3
Bl AL 50~70° R Aot

Kaman(1966)% =A¢] #HFF#lEe Vv, hepatica
dextra medialis, venrtalis, lateralis et dorsalisZ [
o8lg s, BEBLE(1967)-2 RO AR HRERF
Bk AR R mastglor, B 51969
& R ARERS AMIGERBR, NAUGEFZR
9 RikZelETRE E4Hstelch. Habel(1975)2 b5
Fol A BREIRS HEL BRE AoloddA AR
o #ifsta, HFE 2L, BRZE 1EEE 23
oo dch &8 (1976) & Lo AR AR
FIFHIRS G UITERIRS] &Wste o] Fe) Aotz 3}
4 32, Brikase} Tsiamitas(1680)% ILES] HIFFFIE-S
SEEE 2 FMReE WRE D 2@ AR ST

= RERERE o) sty O shie LY
FHloz Atz sk @ade] AFERS BIR
ket AIE A == s S7EdtE fFke] =
of A FAE 3 ARFEERe] 2@ A %71 361(10.71%)
Aot o RH(89.3%)2 1Ak 52, Brikas9} Tsi-
amitas(1980) 7} IS HHd Fasts FhiRET 2
oA HEd WRE 2B AFSkee shiE gk
o} AR HHAMFEReE Mottt

B ST RS WHAMNERES HAES T
M 1/29) Eigkel sz, AA AHEKS He
A s 8h9l z, Habel(1975)- Hb5F-ol Al #AHRURF
kel A3 AF-E ¢l9ls, Hojos} Mitsuhashi(1975)
= EndldA HEY FAMN St BKEol £
&8ke o] FolA WIS HEHUNFEIRe] e st
SEW(1976)2 IUFo gkl A B Hial
SstE BIRE HAMUAFIRe] 2k sk, Brikass}
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Tsiamitas(1980) & 019 HEHF Mol Hmstes e
DR HFA-RIAFRRIRO] 2t #B3lA] %z 2] AIFEIRE
o] 1E=E ZHFstgch. ke HESY F4M SRt
= MRETE Bo A R AR TEHEA
of MK #HAEIRS HBEZ Aoz A4 %
Kigikel &Hetz =, HAMLS HEE ez
A (10~30°)e19l o, 1~3M2] HHSEZ TFTAH
At

Katz9} Bergman(1969)2 ¥<] fF#RIRel Al % K50k
Aol FFEEiRe] &iists A me Brdgel g gl
o3 3¢l 3, Brikas®} Tsiamitas(1980)& 0¥ %
IR A BFERlRe] #AFIR Sists Andl &
T 2E g gl WY B Yz Adokx 3%
Edl, ®49 FERAAE £ - b - HIFEIR %k
ikl A¥ise Ane & - HFiEkl #okEpiked
AEshe Ape Ffto] FaAsgon, HES AN
B 1/3~2/3REE dx A}

MR BERElRe] S BoslA] oz HAEIK
of A WAHE MRTS BRY IREME (vascular
shunt)e}z Barclay %5 (1944)0] Rt =, o &&
AR, &R, dEFG 9704 G, A
w218 K BY RRdAde #AHA dedz 3k
o}, Julian(1952)-2 #E4R 8=l 2] RaRe] PIOR &
< B BARRESY wae B 4 dded, &
AR 4R FRCAA BiRe-e 44 2338 5
Atz Fch. Kaman(1966)2 MKS RS IR
(V. hepatica ductus venosi)¥= v Zov}; vl o4 &
3. 70l 0.7~2.0cm, &7 o] 8mmo] 3 kst 1~2H
H FEAA gaHctz stk EA1973) 2 Hel A
PE#RIR (V. umbilicalis)-& ZENFERMkel AWsht BFE
Hell #73AE et 3tgth. Ewing $(1974) &
o~8EAH KolA EEEES £4, Edelstone(1980)
& obF ZEA Kol BRI 25T £ L A
oletx ¢z, Barjon %(1972)2 JF#igetel 7t T8l
g RAAA 23z FT HFRYS FAA e a3l
t}. Habel(1975)-2 ub5fFol A HIRES RigdAE
Z AFEA gz g Ed & HHR WAl
A FEBREe AFEo 2ol 0.5~6.8cm, A7 .33~

1.04cm 272 AF3tx QP z, 18HAE S A

o] 6.3cm, A7 0.84cmel FRHRWS AFHoL #F
=

FFapiRe] wpaell a4 BB 5 (19692 k9] fFfs
B2 Kifgeel 41 waS HRSH, MREc IFER
oA z #E7 Hrbx 3lg e}, Brikas$} Tisiamitas
(1980) ' £#8#5(1976)-> 1o A] Habel(1975)-& uk
Fel A KRS wad Hald AFA dsken @
4-2] PR M == RS KBEREY wae
o2l Rl A absgld).

w OB

WA 2850 MBS HFEERC #HYE #AHKS
fitoZ UIBAsle HWRMeZ RS 4%AE A
nE 3AE & 17ESS Figke vinyl chlorideZ
BMEAS nhEo] e 2 FAstg on 11HSY
B RS- barium sulfate® A, X-#gAx% 2938}
o FAG FHR A T KRT AU

1. FFlkel E8E #AWRS o FAE 2/3~3/48
7L FFEEAC] #EE] Afen 2 Zol: 14~
19cm4 t}.

2. B T FiikEEs EFER, IresE, &I
B 9 HAUFSRKe R Slo, SR 3 &£
FFR, @k 2 AIFSRes FA99 .

3. KEIFRIRS IS EmREA 717k HARIR
of AA WAHZ £ 3~5@] ke Wt

4 PFFRRIR-- R vl2 9o BAER A4
WA EE 2 flel A EIFHRET $ERES] B
et ek, PRI AN HHES wafo
ETeL FFoz SHE WAt

5. AFBIKS HES RBRE AoldA #kEiR
Aifsta, 1ES @RV 8" F A9 AR
2 HE A% 36(10.71%) 44t

6. ZENFENR, AR 2 AR #AIk
WASHE Ang FH 1/27heF #Hfrol WEiEe)
o] eRM oz W3 9t

7. WIRES) BURERST 12~18AE oA AFE
= At

8. FFAFFEIREIEC] WAL EBA =2 #d A o
# 7o A=A
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Fig.
Fig.
Fig.

Fig.
Fig.
Fig.
Fig.
Fig.

Abbreviation in Figures

VCC : Vena cava caudalis F : Flap

IE : Impressio esophagea VRD V. renalis dextra

IR . Impressio renalis VRS V., renalis sinistra

LS : Lobus hepatica sinistra FV . Facies visceralis

LD : Lobus hepatica dextra FD . Facies diaphragmatica

LQ : Lobus quadratus IVCC : Inner surface of Vena cava caudalis
LC : Lobus caudatus OVCC : Outer surface of Vena cava caudalis
PP : Processus papillaris DV : Ductus venosus

PC : Processus caudalis AN  : Area nuda

VF  : Vesica fellea HPP : Vena hepatica processus papillarum
OH : Omentum minus RDLS : R. dorsalis lobi sinistri

VP .V, portae RLLS :R. lateralis lobi sinistri

VHS V., hepatica sinistra RMLS : R. medialis lobi sinistri

VHM : V. hepatica media RLQ :R. lobi quadratii

VHD : V. hepatica dextra RLD : R, lobi dextri

VHDL : V. hepatica dorsolateralis AM  : Anastomosis

Legends for Figures

. Liver of cattle; visceral surface

2. Liver of cattle; diaphragmatic surface

3. The membranous valve-like structures over the opening of the hepatic veins and renal veins into

5.
6.
7.

the opened caudal vena cava of a cattle,

The membranous valve-like structures over the opening of the left, middle and right hepatic veins
into the opened caudal vena cava of a cattle,

A caudal half portion of the figure 4; high-power photograph.

A portion of the liver of a cattle; opened caudal vena cava.

A portion of the liver of a cattle,

8~11. Vinylite cast of the hepatic veins,

12~15. Radiograph of the hepatic veins.
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