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B e  parpose a$ t h i s  pper fa  t 0 g ive f dee8rip- 

%ion of %he Bepatzic ciceexzlaf ion and zsaeoie;lted blaoi% 

vassels of a & me pig e ~ b q o  Tbs \es&rlg work of? &is 

veins an& r%rzc%uo aa;Z1I)sns opened the gay Tar later in- 

v@stlgat;foz; fa this f i e l d .  Binet  and Lewis devoted 

t he i r  er2.tention Ls the sf;ceCy of the minute straetare 

of the Bepati@ an4 B-&BP slnnsafds, 2-g P2%s &&s@ribed 

a gig e ~ b r y ~  Q f 9,8 lsa; Piper ,  Xagal lo, &aiL &ad Jrsrdsrt 

used bg &Elan as a b~asEs f o r  8 peiidsgogfc&l p a e r ,  w a s  

sectisned %esf&llg ir fhs sagi%taX p-e, The sa@%Ss~s 

a r e  Lea &crs thick anti. s t a b e d  ~ i % h  oaraizle* From 

these sec t ions  seseml u d e l s  have been cmnetsucfed of 

b l o t t i n g  paper, somewhat after  tkie =%hod sf Gage a 6  



dlten%lom ~191 be directed ts these 5na@answxi~s as 

seoassiao ~etqalrea ,  *.Ae is s aodsl  af the hspalic 

tissaa, a por%lon o f  Bke digestive tract ~ n d  %u. p a t  

to fort$ $ @ @ ~ ~ O D S ~  EodeH B ragr&ss& s the bbsioti 

w i t h  i t s   ite ell ins an& mesen%erici bramches, the re-  

aaizlss of the left e~phalsmiesenQer5. V O ~ P ,  the hear% 

s e p b i ~ g  Zipres 1 5* The por t a l  uein a& I t s  

$ T Q ~  3.5 m, t o  10 m:*, $0 determine the cucstaney oZ 

Q T D S E F Z ~  %ke l i v e r  ?resents  a p i a t w e  s5nf 2 % ~  to 

t h ~ t  of tsle: Arta t  t k i ;~~~ro id  g l ~ a & ,  X% consists of' two; 

x&.ia lobes, aorneated bp an ist%mas vhioh extena* 

f r o m  oi&e fo side, veatra.1 ts "the afiaentary t r a c t ,  

The rig%% 1 ~ % e  is much %ha larger am& more Bisiinactly 

O.ivided i n t o  dorah l  an5 v e~tt;r& p o r t r i o ~ e ,  

Uinat, L e ~ i s  and others l i a t e l r g p ~ e t ~ 6  t h e  b l ~ o d  



spa@@% % i t b i n  She Jti~ier as b e i ~ g  glsr~sb By the Savasilon 

of the he* tic epithelial .aordu ints $ha ~ a p h h ~ ~ e s e ~ I e r -  

i@ ve i rb ,  pmhicg beiore them %he emdotheliam of %kt@ 

vassels fn the farmatlon o f  msn,g anastiangtsbg & ar;aels, 

%$ast s e w  ?ske $em s i m e o i 8 a  to these chmnsls, Accord- 

* f ~ g  to TnpalPs, t%e l e f t ,  then  the riqit mBi.Llc&l. 

ve in  is tappea by Lhs s inasolds ,  FoZLo%iag t h i s  ~ Q B %  of 

%he blx3orB frm the mbilica3. wiarre paases %'Eiirsugk %lie 

l i y e r ,  By %he izsioa ~f several a i ~ u B o i & s ,  ths da@tus 

venosae is famed. This is a slrort @irc;af*t; fza& the 

lef t  aqbilical vein t o  %he rig&% barn o f  %he S ~ B F P S  

Fenostzs. To SOB@ e x t e a l  Elm e c o n t s ~ t i s n s  of s f n o t  m8 

Lewis have been opposed by  B o l l i e r ,  Saht;bl%e and Bremer 

whs have describeig capi23szr;a plexuses in the segt;m 

Lrgnsversza as n l t i ~ ~ r t e l ~ j  b e c o a i ~ g  incorpsrated in . 
the hepatie eireulation, T h i s  i s  fnfespre te6  to aean 

that a% l ea s t  i; gar% sf t h e  ia'ess-heprt,ic slnus~ids 

cfoL;le f r o m  prefor~oa  ca,-;kllslesc There are a snsb 

other e~ .bq -os  ~ t a 6 i e 8  %y the writer, Ehase [fig.lP) 

~ ~ ~ s n m f ~ e t e  s l tk  the blood sp%ces iss;i.tb%n the l i v e r ,  

slnaces o f  10 rntn~re djmefter to large sFaces suck as 

t k e  r igh t  S U ~ C F ~ Q F  p ~ s t e r i o r  sinassid which ba@ a 

a i d s  are S ~ i r l g  nnlfom in s i z e ,  avertgetsg about 15 

~ i c r a ,  The sinasoids mzp be grouped &s ~ ' o ~ ~ Q w s :  

L e f t  Bsrsaf g r o ~ p , -  Tbegross cantoar  of t h i s  



beeaws of %hs m s d s l  rwaing to a poiat B a r s d l y ;  

whereas the &sr$d. sw2ace shsul& be more aes@Xg fh 'k ,  

&iiho;;r~ pxomlaat  in the l e f t  ;Eiiorsaf B m u p - i s  the h3g8 

c u s e d  s i n u & ~ i d  f f ig-14, nbout 100 glicra in dia- 

meter, leh,ci&.g from the Lef t  webilic.ti1 vein  t o  %he 

l e f t  horn  of t k c  s i a a s  arenosas. In ids wnsse it 

s n v l i e s  % ~ a S l e r  sionsaids %o %he P s i %  4orsa 3 L s b e  

a r d  t qe  l e f t  s a n k a l  labe, ~swcia3.3.g t I ~ e  ZaQesaX gar- 

tion. 

Left ventral  group,- The circtQ.atioa of tsle l e f t  

ven%raP %@be is c o a p ~ ~ : . e d  o f  2reelx a~&sLaa~arn$ @&pix- 

l & r y  siansoids [ fig. 6, 3418) * There is a0 large & nus-- 

o i d  correspoodirjg to %ha8 o f  t h e  dcsssal l o b ;  hence 

%he proportion 39 hepatic p a s e ~ a h ~ m a  %c3 OX~r~363. ageme %a 

the b%ss lebe 2s grestsr - t han  %a the dorsal . .  Later- 

sllg, tha @.ems in Sho Zsi% venBra1 l o b e  sends tqigs 

%a the sephalie park to^ QP %be o r i g i n a l  l e f t  m b i k i c d  

kre3.n 4 fig,4j;8&9'jf, X t  & @ Q  m~n t ru r i ~a t cs  freelg ai%& %kbe 

3 ~ 2 %  d O r ~ & . l  gE97XP ES-f  ~ % % X ~ . S Q ~ % B . .  GBZB~ ~Xt~i51~ %*%o 

$Uzs plexus is frozr. $be ciciors~l h i ~ i s i o a  ui4" "the 1ef% 

m t b i l i ~ a l  oe;;i~k8ig+&i, j * The ventral  Bit-isig~n, 

throngh fts d o r s t  1 brae& f fPq.8, DB),coaLribnfes 

sfn%so2ds  to the E Q S ~  vea t ra l  p s r t  of the left ~jrea%ral 

arsn9. Fast  of t"e e f fe rent  vesse3.s empt!,~ i n t o  %Be 

~ i n v s  veaosns d , i m c t ,  



&ledis-ventral group.- 2kediiklly there is a sm d l  

group o f  a i ~ n s a i d s  ( (figs -4 aacl 9, LPEJ v e n t r a l  to %he 

gall bladder, and. extending caplaalic Lo it. These 

ic brarich I f i g s ,  2 anfi 6, OkB) an;  fro^ s @ m a l l  ven t r a l  

tviig sf the rlgi?% mbilicatl vein f fi g.4, BEV). To the 

e k 2 % ,  the; ~;r;edio-~arntresr group drains  i n t o  .the ceiudo,l p a t  

of t h e  P O ~ ~ Q L ' L O T  s n p e ~ l i o ~  ~ i n u ~ o i d  (fig.9; RSp) 

a n d  I n t o  I k e  rf ;:li"t vven t f~ l  @sour. A direct chaaac3rl 

f f ia.3, B i a ~  Ckj exterds  f r o r ~  the r i g h t  w:bilicaa vein  

t h ro snh  t h e  mento-veotrel plexus t o  t h e  l e f t  of the  

I ~ T  F i l i c ~ d 7 .  vein, (This % r i l l  be more f u l l y  iEescriBed 

l a t e r .  ) 

Bight d o r s a l  group.- S~hulte describes %he 

ievelopmeot 09 %?is group i n  %he e a t :  "The ~ e n t r o -  

l a t e r a l  xprsuts o f  'eke l i v e r  invade the septum trans- 

sersm 3hic.h. increases rapidly in & ze! an8 cxln%innes 

I ompbelorneseaterlc? and  umbilical pains is n o t  present 
I 

)]@ u n t i l  4 ; ; : ~  st:ge of' 4,0 to 4,b mm, At tkis period Q D  
I 
I the ri~Sr?,L s i d e  a ma;;s e f  l i v e s  w. o u t s  F i l m  ths angle  

of canflusnee sf Yaess sesse3s and a l o n g  $$zzlcff&;rm 
I 

Q ~ O G ~ L L Z ,  ~ j f  .@be i i ~ e r  g~.ows out upon tbe dor6um of 

their f ueiA ssg%ent, &$A @upon TQ ~ I O W  rtpid3.y the 

resoluti~n o f  t h ; ~  seganeot i n t o  s i n n s o i d s  arn& s 

rerAtlction 9n the s i z e  of the  d istsl segment o f  both 

~eins.~"?t :ePtr~~f~jre  o f  the 6 mm, pig embryo B 2 l y  

subetgrtiates the above descri- tio on, 



by P&s the largest g ~ o v ~ p  of vesse l s  afi6 e ~ c l o s e s  the 

largest indiviavikl sinnsold~ ( Pig.9, SB and RYP) . Its 

blood supply Is i r o r  the righ-t umbilicbl and the ports1 

veins  [figel, RO and PT). This lobe is l i t t l e  more 

then s @?ell ~f hepat ic  @ells, swroandlng one large 

sinus, hereafterr dealg@tJl@d as t he W g A E  dorsal si nus. 

.A c o n s t r i c t i Q n  ( f i$ ,9 ,  6 )  sepsiates the r i g a t  dorsal - 
B i n u s  a n t o  two par%s,  g i n u s  areu~lens  { f ig,9, $3) 

Eselza hebataca revehenu of  Eochs t e tde r ;  s i a u s  8 of 

,Al len)  and a large s i n a s o i a  (fig.3, BEP) ealreoag 

referred to zw the rid-t s u ~ ~ ? r i o r  p ~ ~ t e r i o r  B ~ P S ~  o i a  

Fhs l a t t e r  begtns w i t h '  the expansion of! the porLsll 

s e i a ,  tarns  t o  the r i p k t ,  a n d  reaeives the r ig l !% 

' 2 3 ~ ; b i Z i ~ a Z  vein ~ e n t r a i  lg, ther curving cephaai9 alcjd 

~ermt.rad E ~ S  the  sinus reuki9ensa &ssL 02 the sirm-ras re -  

nnic~rs i s  extra--haip8tic, a s  aan b e  8at.n by %he abscencet 

of small  commiowtZrzg s i n u s o i d s  7i.ediaLl;y and cephal- 

f@aZl;g~ h f ig*$] ,  Tbt3 ri@it; d o r s 2 1  s inus  ~ f g h t  BE! Pooked 

ll&@ upon oa %&a pare a i  the r i g h t  onphalomesenterie vein 

wfiieh hats not broken up ints smaller ai ~usoias. '$?he 

csauaal kwo-t;hirdss Its s r r r ron~ded  'by ma@$ ea.gsiIlar$ 

In %ha azodel, the right v.entrhl g ro up o f  ainus- 

o i d s  [ilg,&, itj,VS) r eu .68  upor: the lateral. susfbce 02 

the r igkt  u n ; b i l f c d  vein, F t  is composed entirely' 

of ca~ilfarg s i n u s o i d  P . The body c h v i t ~  segarksfr;es 

it 3kom %he siq%.t: d o r s s l  group (fig.9). 
, &3 



L, 509% xmbiliaaf vein ,- Upon f s a ~ i o g  the b u b ~  

w a l l  .iJs eabm. %%e s e p d  trsnsv&rsr;m, this ~ e i o  f fig,&, 

LU) has a d b ~ e % e r  09 250 go 393 miera. 1% beos~es  

radacad akrup%i$ in ca3.ib~r Qpon entering the septm 

an3 tarrms a"m,rp'Ey fs ths rig":% t r t  ansstarrtost; t%T%h %he 

righ2; uabiliebl vefn l i i g * k ,  D &8ast] *. f ~ 3  %he T . 8  rmo 

pfg em'f;jqs described Bg Phng ,  the anasta%osio Be-aes 

%Be ~ i g ? a t  a ~ d  lef t  w b i P i  o a l  veins i s  in the cor8-  A 

sa&lX vessel (fig@- 2 m d  4, 3 I B j  a r i s i ~ g  FZ'QB %be G ~ ~ S H O X  

be$ue;ca ths t ; , ~  -m%rilicsX v e i n s  o o m ~ z t ~ i o a t e s  w i t h  2 

grass of s f n u s o i d s  uexitro-cspiilad of tks gel9 bladder 

and ecos { 22g-7, L) 9x3 Lhe dnc%us vemoaq;ts, - 

across the ~e3io  near  I t s  ~ n t s a n a e  i n t o  t he  sepfmi 

TBsae iu no eo r r e spnd ing  band in the r i g h t  ve ia ,  nor 

ia sitkner m"CsiLPcal v e l a  of  other ea'32~;yos s tudied,  

Assmirag  a conrse dorso-cep'sralad, the  d o r s a l  

"by the diagonal  @P&nmel {f ig-7 ,  3lag Ch) from the 

medio-veatral gro-ap of sinusoida a d e r  the g a l l  b l a d & ~ r  

isfort then e a r y e s  dorst. . l ly end 50 $&@ l e f t*  It is 

8% first a large SiE'illsoid, but soon breaks as -into 



cauciakig ~ i t ~ a t e i i  a f ~ w ~ i & ~ i  02 %he 1 ~ 3  -6.enCr~i1 graap 

(fig,&, LB) 2lo.g i n t o  %%Is nain s i n a s s i d ,  XL is 

BppareES Traa ~ u B e l a  t:. an& (figs- 5 ,  5 ;.ria XQ, S S S ,  

- .. %ha$ %he s ~ ~ i ~ s r .  ?;ir.tauc2*&% of $ 3 ~  dcrep2  3 ~ 3 0 ,  aos%ic- 

n%nq fsr$ke?? %s the l a f % ,  ju2n a Xsrgg ; s%n%~oid  ~ k i i c b  

empfias i n % e  Lbe P s f t  h;m af %he %inus veznaasna, & 

veo%rah br~art.ch si the ut i rb~;Z 8i.uri~ii;wz I f f  g,XO, VBi;),  

cio&;pei.,y &~aoct&aieid v$%"L -l: ggruaip of 5$~3;a&6si8~ Q ~ + s B T ~ ? % ~ &  

a a e w  at &ix;.g i: &@d.ik%&ig ~.wa<m.2 %O %kg B ~ D E B  O ~ B O S G B ,  

f ~ l l ~ b  & kikL~&.~ C'GGXst?', bTX$ $%j2?;2t$95 f b % ~  3i8 &tkD3$! 

&ozT$&f $F&.B@'~  ( f"%g+&* f6  ~ h i @ f  2 3 % ; $ 3 B ~  & @  %be 

&sf% ~ e n t s - a 2  Zoba, b ~ %  sett.;a3~is i%% i&s.r;tf%g a 8  $&fa@ 

i z  tao &aa% wms&ua i !~a*edb&te lx  %o $2~8 Isi% sf X ~ L  & ~ r % a f  

oi~r;u&.r%S,d% &sr;.icriBe& Z t s  com.rznica%ioa aitk the si,sa& 

aeaoass B ~ B X -  % h ~  nad lm gLam a%:; $a d@~cri2s& lh$ax, 

f Thz=~.%e a a s ~ & r @ ~ g  large k i ~ a a c ~ a i i % ~  ( f fg ,XB,  I?$&; ffg.8, 

3 ;  f%g* 8, f C ]  tsmi@%te l a  %kr $?ins@ vznssns 

oe5.z Bkb ~ a d i c i n  p k s : ? ~ ,  ELI %&Sag arigia ~ P O E  t%e 1 ~ 2 %  



mbiilical ve.;in, The *$or porrttsa u l  the mntral 

&isrioicsla t m r ~ d s  to %ha rip$% ~t axigl~ asf %O degxsea, 

and 4osrs:Plg a% an ausgle o f  46 degrees, m&king s sina~- 

ok8 of 90 m4cars &iamcf;er, This i a  .%tze daotns  vanosaa 09 

&r6~~; ias  f Pfgs* 2 and S, DTi']. XL ooarm~! ieh$es ~ i B l r s  %ha 

siaus veaaeus ts the r i g k t  cf tBs ~e i i i an  p l m e  (figs, 

7 w a  Q, &GI &s xientianeii r ibo~e ,  $her %@minates in %be 

s i ~ u r s  ramaezB [ f i g s .  2, $ ar*& T, 3T and S&g, I n  its 

aaassa, %he dvefas  oanoans xeeeivea b10od f rcm tke aedio- 

vsnkw2 potl.t: of s f~;rsoldk-  : . ~ d  frcin sfniseal&&l branehes 

f fiaa, -5 $33 T ,  g )  of the ~ c s t a l .  vein, frgalls neatlons 

a. ckannel from Lhe ecepbeelia ex38 .of the l e f t  omy%~,lo~es-  

sn te r i c  seic to the  dnctua ve@oaus, but none %ss Zoaad. in 

this e~brgs. 

BeaGiges of the  oz3ginaf LeZT mbi"iiaaL vein (fig-5, 

O L U ~  apr;ess as diacannecf;e0 spaces o f  ~innte size in the 

body wall Zatereb to Lhs l e f% v e n t r a l  1ob;e and aa b l i n d  

dl~erticrlae frcm the - i b i l i c aP  seia a ~ d  l e S S  horn a f  %he 

s i n a s  venosas, me left pel:tral lobe &n& the Body ope11 

ssnad a few Wigs: 1#!%g45, - 1) 2nto i t s  ~sphalic ezlil, 

2 ,  - +?!he right u~biliaal vein (Pigs. 1 aria 2, 2 ~ )  is 

swlfar  %ban %he leg%, and wi%hZngt;lae septm .t;rsnsverswz 

d h i u i s h e s  in size Bore &rnp%Hy. The made1 ind ica tes  

%WL &fli.& o f  %he bZijtru f x w  %he sight wbflieal  flsvs 

% n t ~  the l e f t  mbi%ical v e Z ~  Sbrougk the a a ~ . o t m o s i s  

( f i a e ,  1 EE@ 2, I3 p x ~ s t j  betmeen %he %=a, After 



to t 3e  Z a ~ e r  r f ~ h t  corner of me6ib - -~mt ra l  8iE32S- 

aids, This  brhnsk is a l s o  the beginning of  a m811, 

frreg-tlar diagocal  @h&~nsl f f iq .3 ,  Disg Ch) o r  grsmp of 

I ancs%&mosing s l n a s ~ i i i s ,  %hick pass wdio-ce$3ha2ad t o  

guia the d o r s s l  d2v%sii0r! of tEe  lefL wiBiEioal  ~ e i ~ ~  

Upoa reaehiog %h@ liver, t h e  rigk-t a~kilical ~ e i a  in- 

(fig.4+ F . V )  t o  the r i ~ h t  ~ e n t r a l  lcbe prnd f i o a l l ~  bends 

abaxyPr dorsad. Lo join the portak vein, Several. small 

sianu8ids take s r i g t n  Prom the rig$% m b 5 l f e a l  ~ @ 9 n  near 

I itis jna3;~3kufon wf%h &he porza l  Efig,S, 2Z1 sad PB] md $@ran 

a cq,iilar$ sinasoidab plexas, ii"Pnsse r e u n l t e  in a s i ~ u o -  

a i d  ( f l g . 9 ,  CY) ~ T b h i ~ k r .  eagties f c%o  eke sinus remiens, 

I 0 ~ e  sf ti,abs { f i g o $ ,  7 1 ,  hoeaever, is I a r g ~ r  than %be - 

pessksts as a s ~ s 1 L  ves-  el in the body wa11, l a%era l  

an@ &orsaI  to tbe r igh t  3 to~er  l o b e  o l  .$be l i ~ e r d  %@- 

5 3 s  aepIiblic snd it tu-rms s h r p l l y  medio-ventrafa. to J o i n  

the 8 i a a ~  B@DQSUS 8: %he bass o I  tkics r i g h t ;  cormon eam2fnal 



Piper's 6, F ma 31was3 s~brycr, There ore, h~wever ,  certajnrt 

ssrktretl. tiif-fperenaea, ss wd3.l be ncted belo%, The pa%sed 

viP@llfae veins a n i t e  413 the  mbtlieaf stas: ventral .  anS 

to the r ight  ~2 the %nLsstlre,  .&t $316~ ehudal ex-tramity 

0% the d c s s & l  panereks, t h e  c a m a n  ~ i t e P F ' r n e  ve4sg 

expands 5 ~ 3 % ~  i?. large blood chacnel (fig.6, O W )  which 

correspsads in %&is s tage  t o  the  e ~ r l y  d o r s a l  plexas 

This ahannel ~ o i L s e t s  A ZOO^ f r o &  %he superior  mesen%eric 

vein f f i ~ .  6, St%$) aad anastamo$ic branches f rom Lba r ight  

a n d  left snbczxdinal  veins I Tic. 6 ,  A22 and U S  ] . ff%re pager 

als  and the p a r t 6 1  s g s t e ~ .  Thiu anasta~ssis is not a n  

aaa b EL, It i8 ~ l e b ~  tittit %be rig&% 1Psb o f  the ~eadal 

onphaloaesw. teric r f n g  baa dlrsapger,red, vkixe.  %be iefG 

I.i~k> of" %he$ ~ e p @ s l l a  r i n g  pess i s t s  as a asxe ~lesms n f  

ve3rs -%@,F, P ~ E X  P] t a  %be 1e; f -k  Z;hc ~ Q X B B Z  panoreas* 

B e g i ~ n i c e  a% t h e  aaeat~.mosis of the r l g k t  B G ~ -  

casdirial yein w i t %  &'me ~~p"t~aIome~er?,%eric  v e i ~  C fig. B j  , 
tale par%& vein E W I ~ ~ B U F B  ieephaloti aae a 9east35 ~f QD 

ts 9DC afcra bZwaQerl A t  the ~ e d f ~ n  &Qrao-wadak 

corner  of %be + i ~ b %  lobe 09 the liver, the  parLal ~ e i n  

$ w r s  ~&rpZy  t a  %he rigkt Lo Jo in  %he r ich% w i b i % S ~ d  

in icrzziin3 tbe r igh t  snperior pos le r ic r  sin%.xzoi& { Slg.3, 

RSB) ,  30 ~ e r a % i o n  of t E i s  slnuaoLb I s  found i ~ .  the Lfter-  

a t m e ,  althougk the writer  Paund it in elmsar;;os of 5 m, 

6.5 m, scd 7 m3. fm the 6.1 m. B m a n  enbryo Bescfibed 



bx JLpar, %he par t21  -rreira joirzs %he ductas v c c o ~ u s  s s t  

%%a JW&-Lion b i % h  %be i eP% rnbii ic&j.  vein* 5 ~ 8 U  

sinusbias  figs. 6 and 7, 3) eephsfic t o  t he  g a l l  - 
Bl~36er a f f a r d  a d i r ~ e t  co~mwnic;, t i om Betvieea the p o r t e l  

.tbe'~ sr? t3.e dnct~ns Peaosus, "*i"rcr;r; -f;hese sixlnsoids, 

otirere (Pigs. 3 and- 4, 4 4 extenis acrose Co the l e f t  
"c.. 

Z ~ b s  vcnt re l  t o  %he stsnech, The L ~ t t e r  bii?ussida,  La- 

ga%l:c.r wi th  the s r a n i u l  p o r t i o n  of t h ~  draotus Prernosm, 

a.rr probably t a  be eragerded as % k c .  seraa&~ta o f  the 

cranial  rice o f  the emyl~&la~mseclesie  s e i n  descr ibed  by 

Eocks%et%er, Ingalls acd others ,  Ffgases 1 and 5 ,  TB3 

~ k o a i  the ve ins  of Bra@;stn $0 be i n f imte lg i  aaso@la"r;sd 

with these s izra~oids* 

!$all,, reporting a t w @ ~ t ~  sfx day 0x3 e ~ b r p o ,  ~ ~ r i t s s :  

"1% I s  "z.e Left o~ghaXanesenteric v e i ~  nh50B re- 

j"h?sElias i13:  tke 8 p a i l $ l r ~ ~ ~  The veigi passm aramd %Be 

&oss~.L side ef the a l i ~ - e n t s a r ~  ~ b n i d . ,  an& about  the 

m i d a l k  o i  the i i g a r  ~;h%sf$.=s hi-G& t L e  mbiPiCBi veio," 

The l e . t e x  G2evelopmert of %ha portal. sya$em 5 s  

aisonssed. by J O ~ D S C E  E S  faZEcws: "%!be grow%& of t3e  

par%.e5 vef as b s B ~ c  & h e @  by an iocrzase in %he Ssnz%h 

an8 'Esp the formalfon 09 B~FK $rexn@Bes wkis;;.h ~pre&d %be=- 

se lves  B e t ~ e e a  the l a b a l e s  * @  

4. 3inxs vonssus,- 5%is stmicture (fig-2, ST] 

trurrersss $he e~bryo between " c h e  heezet m d  t h e  f i v e r ,  

3Ls lsrge right horn ( f igs .  1, 2 md 4, EX) rsceives 



f ar cio~saiig, %Be righ'c cowuoa csrikiinal v e i ~  ( BGC ) , 

(bj Q ~ U G L A A , ~ ,  the comers hegetic s c i ~  formed by the 

@onfIuence c f  %he sinus rsuaiens with the dncfus yen- 

osna, f c! t o  %&e ril&t?t t h e  remaat sf t h e  er ig ina l  

r f * F t  ? ~ t m b i l f e ~ l  vein f f igs .  2 an6 4, QRC) aad ( 6 )  t o  

the left (-Pig-2) t he  transverse t r u c k  of the s i n ~ s  

tPem::ara, me left;  eoc?=on G C T ' & ~ C & ~ .  I f i g . 5 ,  L C C )  arid 

Yne anter2os  remaat  a 2  the s r f g i n a Z  l e f t  uabilic83. 

vein (OLO? join as thsy sn%er the smaller left b s ~ m  

3 of t&e  sinus aenom.s, Bhe Iwgs si~asof8 ( f i g .  ZQ, 

T ~ r r  I LS:;: ih the l e f t  xppger lobe of %he l i p e r  erspties inCo 

She s i n u s  venoses aeair6 eQ tbe J n c c t i o n  af  the left 

o o ~ m o a  card Soal w i % h  tke  l e f %  w b f  l i c b i  v e i n  Bess 

the ~ e d i ~ n  plane, fh_e sinns venosna acquires a corn- 

~ u ~ i ~ b t i o l 2  from the e a ~  VeEOSPS n me % e ~ r m t ~ z  % ~ G B  

of the ~ e ~ t r a l  branah o f  the dsrsg2 d i ~ i ~ i o ~  f i g U  10, 

q&&j sf the l e f t  x m 6 i l i m k  v e i ~  %mim&i~~%ePy t o  the  left 

t s i  YIe @ ; @ ~ a n k o ~ ; : t f o p i  0f Ztkle ~ Z . C ~ M B  V ~ E Q ~ ~ U E ~  t&i;h the 

~ % n x z ~  venrs;jnis &&a m e @  descrfbed,  
ih 

Y i g t z r e  i? m~f0af8 aiao-mz?ia.tzlar egeruiag 

%s a 8 ~ ~ 1 2  c%aai?al f E %he yen tra3. psr%;.ioo cf %be 

3?g"jp%-t :TOTE. 

5, Siace eer%ein other vejas,  n o t  so iatimately 

asssciated %i%b %he l i ~ e r  8pp88r 1~ %he m4e38, a 

brief d e s c r i p t i o n  of' t B e ~  m;;6 be sf i ~ t e r e e % ,  

i n f e r i o r  veaa eava has r;ot beema completely formed at 

this stage* It is a ~ i n u t e  sseese3. whi~h csn bet tracsd 

@ cephalaa in the Besenferx f r o n  %he rigk2 5'31&82diZ181 



vein kl&~bt to %ha reg ion  of Lhe velcs of Braman, 

Srtbnephric v e i n s  4 2 1 ~ ~ 9 ,  SW) arise from the s e n t r s ; l  

w a l l  of erck  poste~ior cesd i n a l  vein, iansdf a.S;ely 

eevkallc to the mescrepl*rt s , Each subnephric ve fa 

BF*FP?EI cc"x.irAallp, ver;tr%l. "t the % o I f f i a n  body, f r o %  

Fr"/?icF, arise its t s r ibutar ies .  The rela"f;icns o f  2;k-e 

v e i ~ : s  are b e s t  s h w n  i~ figures 12 am% 13, since they 

ino no% zipajaasp in the pkotcgrapks o f  m d e l  B. 

irs a resza3-b of s. st ad,^ o f  eod.e ls  of t he  l iver  

region 09 a 6 rm, pig eabryo, t h e  f o l l o ~ i n g  p o i n t s  

were n ~ t e d :  

1, $he s inusaids  qith3.n t h ~  PSaer arG 6 i v i s i b l e  

i ~ t u  f i v e  gxoups: Isit $ors.d., Lei% v e n t r a i ,  xi@% 

$ 9 ~  s k i ,  f igh: ven t r d  ana ~e5io-acntr&l. 

2,  P b s  left mbi1feaP  ~ ~ i a  a a e t a r r o s ~ s  v i t h  the 

ri~"I% npoa e n t s r i ~ g  the  scp5md t r~asveraum,  

5 -  @%?%in t h e  3isrsr "t;e 182% wtilicsl w i m  breaks 

nT 4 n t o  a dozssl scd a a ~ d ~ t z - a i  @ i ~ ? P s i o n ;  t b ~  BersaP 

s s p p l i e s  ths 1@it npper Icbe, x-@%kkinin@ its i d a n % i G ~ r  

GS a largs sinasaid, The vectra% divisisn s ~ p p l i e s  

the ref% vqn$raZ lobe asd   fur^ the buckas  senosus .  

4, The ext~a-kegaGic esnrse ~f f h c -  s r i s foa2  left 

wbilica3i vein bas ~ L E C S L  diaappeareil; Lhare is haw- 



ever a coc:pLete chslnrasl t o  %he ri@t of! %he liver BSTB- 

9228 t3e path o f  %'he ~si,~~.ix?aJ. rliqht -tmbilic;-tl v e i n ,  

5* The r igh t  x m % i l i @ z 2 l  vein e n t e r s  the  liver and  

&ins " c h a  p o ~ t a i  s e i ~  to for= r; ifirge Y i ~ z r s s f d  occupy- 

.iag ;.P:~st QOP %he rigkt d o r s a l  lobe of  t he  ILver, This 

8 L Q i t a ~ i d  J ~ l n d  Laf; tiuctus V E B O ~ Q ' ~ ; ~ ~  %Q form the 

rigkt Esrxa 32 tLe sinna vezl,osus;, 

5 IE ~ P S S  GE~T;S~G t he  -13~rta3, system f a  weZ-1 davef- 

oycA. T t  r e ~ e l v c c  c o ~ ~ o ~ i c r t i ~ s  -+ bsacches f r o g  W t h  

t ' k p  sahcnrd? nal ~ e % a s .  

.? 3.6. ig 
8 -  A *  *l?,a h c r n  gf *be $inns  venoeus ~iihleh 

xe@eiysts mo:;t .af the blocd faoa the v i t f l l i , n e ,  ~@&eX?&@ric 

a n d  u ~ b f  1ieza.l veins .  

$ *  The c a v ~  has no% get  tapped the hepatio 

s i n u ~ o i d e s ,  

9. Certsin -veins ,  aeslgaated as the nabnephrie 

a a i n s ,  b'upe bcea described. 
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%@haSkLe, E, van 8 ,  133.7 me early Wages in $he 

d e ~ e h o p m e ~ t  of "i~ grea t  vef arts and sf %ha hepalio 

eirculatlan in the c e t *  &at, Zec, V G ~ .  3.1, p.403, 

7 Y'* Fky~g, I?, s. 3.91X The snatc~y r ; * i  a 7,9 ~ z e ; ,  gig 

- ASS ' Portcl brslnc:-! onastamsing xi%% 2ef-k s ' k i b ~ a ~ B i ~ i a 3 ~  

- 8% ' Psr"Lal, braaeh acsstaaoaing viSh r i g h t  subc~trdinal,  

CS Capillary s i n u s o i d ~  f r o r  right mbiJlcsi ,  

. 3~ J Do -ma1 aorta. 

, &~ -4 2 o r s s l  branch o f  ven - t~ rc~ l  d i s i s i u n  of L e f t  



BBC 

&&G ,,, 

,.__ , 

&actas yenosus, 

Ex%ra-ea'bryoa ia @svPQ 

wmr1.r;trricstian B@%ses& s x t ~ ~ -  aoii iatpa- 

srz;tr%g~nic ehvizy,  

&ii bladi=ler, 

E~peLj -c  due%. 

3 v n ~  baa, 

L e f t  ear:! dn oalcdirsl  veils, 

&.eft esEraon c ~ r 8 f n a f ,  opens t o  left c f  snd 

above po3r-t; o f  t;xroF% { (Fig. 20), 

Left d o r s d  mon;p 02 sizi.rssslds.. 

ze,rge sisaasia56 in left dorsal fabe ,  

L e f t  horn o f  sPnus venosns* 

Left mb~8rZ?Lin&l V V E ~ ~ E  + 

&ef% f;rpnbiii~aX ye in ,  

Leff sentral  grcsnp taf slnasoids. 

Left ~ i t e X i f a e  vein, 

Eedlau com:unication be%weea dnclas seaosws 

and s i n u s  veaosus. 

gesemtery 

ii;~esonepbrot: 

Zese~tery ~ u ~ - r o s t i n g  p o r t a l  v&iri* 

Eedio-vectsal psoap o f  s iPz.asoibss, 



B@ P e r i @ a r d i ~ l  cs~itg. 
- .  

Per C Par i fo re r ; i  e%.c;i'tyy, 

- Blsxkc, P' P 2 e m  to r i g h t  oi d w s u ~ l  ptnareas, 

Bight sageri.or poster l o r  siausof cl, 

3in~-auricular open ing ,  

$&pri~ji7' ~ e ~ ~ ~ % e r f  e ~ r e k b ,  



-335 " UmSilic~l  talk, 
, %)El i; p--" (: A I?. I : -* /lr*-". 

- ~ 3 2  ~ e r n t r d l  bracch of  d o r s a l  di~iaion ~f left; 

gor2al vein our  of focusm 
'\ 

1Figm-e 4. &&&el 3. Eigil6 l a te ra l  view, Left half 



r e ~ o v e d  
i 

Figure ;k. Tgoael B. i r ed i a l  vier e i  righk baaif. 

Portal system i n  place. 
L ,- 'P" 

Frig+l;tre ,P, Xadel A* Locikfzsg f r o %  the r i g h t ,  cub% 
through the plsne of %he ductus T ~ D Q B U S ~  

Ti$"$xe 10. 2:ofiel A s  a%.% &hronqh %%c p h n @  %a the 

3 l g h t  OQ the o p e ~ i n g  af  the left 

va@osas. Looking f r ~ a  the r i g h t ,  
4' i' 

Figure 12. Cm-are Fcc2da dr8VTinq o f  s c L n i l l s V  

space in %he septum %ransv t r sm.  

t k e  r igh t  sw"raaephr1c vein, 
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