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BECATIC CLRCULATIVE
AMD ASSOCLLTED VEINS IN A SIX EILLIMETEK
PTG EFERYO

IETRODUCTIOR

The purpose of this peper is togive & deserip-

tion of the hepstic circulation and asseciated bleod

vessels of & 6 mm. plg embryo. The early werk of His
and Hochstetter upor the development of the larger

veins and ductus venosus opened the way for later in-
vestigation in this field. Rinot end Lewis deveted
their attention to the study of the minute strueture

of the hepatic &nd ether sinuscids. Thyng has deseribed
& pig embrye of 7.8 mm; Fiper, Ingal ls, kall and Jeordan
have esch éescri%e& homen embryes of lengths varyimg

from 4 mm. to 7 mm, while Schulte and Hunitington and

?
¥ellure heve outlined the development of the venous

eirenliation of the cet.

WETHODS AFD HATERIALS

s

A pig embryo of syproximstely 6 mm. iength, Tirst
used ﬁy 4llen as. .z besis feor & pedagogical paper, was
sectioned serislly in the sagittel plase. The sectiens
are ten micra thick and stained with esrmine. From
these sections several models have been @ nstructed of

blotting peper, somewhat g&fter the methed of Gage and



Schueffer. Some difficuliy was experienced in sccur-

ately lining up the sections, especislly in model B.

; | Attention will be directed to these insccurascies as

weaassiéﬁ reguires. "A™ is a model of the hepatie

tissve, & worticn of tﬁe digestive treset and & part

of the heart and surreunding tissue. It shows few

| - ingecurseies and is mede up of bloeks of from twenty

to forty sections. Hodel B represerts the bloed
vessels east solié. ‘in this medel the porial veiln,

/T@; with its vitelline and mesenteric braneches, the re-~
mains of the left emphalemesenteric veirn, the heart
and theocardinal systems were removed before phete-
graphing figures 1 to 5. The portal vein and its
mein tributaries are shown in figure 6. Reference
was Qade to serial sectionsof ether pig embryes of
from %.5 rm. to 10 mp. to determine the consiancy of

structures found in the models.

Y&

Gréssly the liver presenis & picture similar to
thet of tre sduit thyreid zlsnd. It consists of twe
meirp lobes, cornected by ep isthmus which extends
from side ﬁ@ side, ventrallto the alimentary tract.
The right lebe is much the larger and more distinetly
divided into dorsal snd ventral portions.

¥inot, Lewis e&rd others interpreted the bleod
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spaces within the liver as being f@rme&‘%y the ipvasion
of the hepstic epithelial cerds into the omphalomesenter-
ie veins, pushiog beilore thém the endothelium of the
vessels in the formetiorn of many ansstamosing & ammels.
¥inot meve the term sinusoids %o these chepnels. Accord-
ing to Trgells, the lefi, then the right umbilical

vein is tepped by the sinusoids. Fellowing this most of

the bleed from the umbilical veims passes through the

llver. By the f351@n ¢f several sipusoids, the ductus
venosue is Pformed. This is a short eireunit from the
left umbilical vein to the right herm of the sinus
venosus. To some extent the contentions of Minot and
Lewis have been opposed by Hellier, Schulte and Bremer
who have described capillary plexuses in the septum
transversum as {ﬁlﬁlﬁﬁtel“} beeonirg 1acsrparate& in
the hepatie circulation. This is interpreted to mean
that atvleast & part of the intrs-hepstic sinusoids
come from preformed ea@illaxiQSQ‘ Thers are & Wew such
plood speces in the septum transversum of this and of
other ewbryos studied by the writer. These {(fig.ll)
egmmaﬁieate witk the bloecd spaces within the liver.
The sinuscids very in size from mere cepillar]
spéceﬁ of 10 miers dismeter to large spsces such as
the\rigﬁt su@eriar posterior sinusoid which hss a
vertiesl dismeter of 350 micra. The ecapillsry sipus-
oids are fairly uniform in size, aversgelng aboul 15
micre. The sinusoids may be grouped as fellows:

Left dorsszl group.- Thegross contour of this
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group is not scecurately poritrayed in model B (fig.3)
because of the model running to a poirt dorsally;
whereas the dorssl surfece ghould be more nesrly flsat.
Mosu prominent in the left dorsal Zwup.is the large
curved sinuseid {fig.1v, LU} sbout 100 micra in dia-
meter, lesdirg from the left umbiliesl vein to the
left horm of the sipus venosus. En.its conrse it
surplies smeller sirnuscids to the left dorsa 1 leobe
ard the left ventrsl lobe, especiglly the latersl por-
tien. |

Left ventral group.- The circulation of the left

ventral lebe is composed of freely ansstamosing eapil-~
iary sipusoids {fig.B, LV). There is no large & nus-
0id corresponding to that of the dorsal lobe; hence
the proportion of hepatie parenchyma te bloed spsce in
the lower lebe is grester than in the dorssl. Later-
ally, the plexus in the left ventral lobe sends twigs
to the cephalic portion of the ériginal left wmbilical
vein {fig.£0L¥). It &lsoc compunicaies freely with the
left éaragl group of sinusoids. The chief supply %o
this plexus is fron the dorsel divisien of the lefd
ambilicel vein(fig.s, UIU]. The vemtrsl division,
through its dors:1 brench {fig.8, DB),centributes
sirmsoids tc the most verntrsl part of the left veniral
groop. Yost of the efferent vessels emply inte the

sinus venosus direct.
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Medio-ventral group.- Ledi®lly there is & small

group of sinusoids (figs.4 and 9, LVS) ventral to the
gall bladder, and extending eephalic to it. These
sinusoids receive blood from the umbilical snsstamot-
ic branech {(figs. 2 and 6, UiB) ani from & small ventrsl
twig of the right umbilical vein {(f g.4, BEV). To the
1eft, the medio-ventral group drains into the csudel pas
of the rigut posterior superior sinuscid {fig.9, RSP)
and into the right ventfsl grour. 4 direct channel
{fiz.%, Diag Chlexterds from the rizht wwbilical veih
throueh the melio-ventral plexus to the left of the
vrbiliesl vein., {This will be more fully deseribed
later.)

Right dorsal group.- Schulte describes the

development of this gromup ir the cat: "The ventro-
latersel sprouts of the liver invsde the septum trans-
versum Whieﬁ'increases rapidly in sige and continues
to be actively engiogenetie. An invasion of the
omphzlomesenteric apnd umbilieal veins is not present
until the stige of 4.0 to 4.5 mm. A% this period en
the rizht side & mass of liver sp:outs fills the smgle
of confluence of these vessels &nd s long falciform
procexs of the liver gurows eut‘upon'the dorsum of
their fused segment. heseupon follow rupidly the
rasalutioﬁ 0of this segment into sinpuscids and s
rejuetion ir the size of the distal segment of both
veins.” The struecture of the 6 mm. pig embryc fully ‘

substartiates the sbove descrivntion.
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The iight dorsel lébe {(figs. 1, 3, «nd 9) contains
by far the largegf group of vessels and ercloses the
largest individudl sinusoids (fig.9, SR and RSP). Its
bloecd supply is fror the right umbilicsl and the portal
veins (fig.l,vRU and PV). This lobe is litile more
than a shell of hepatic eells, surrounding one large
sinus, heresfler designuted as Lt he &ight dorssl sinus.

4 constrictien (fig.9, 6) separates the rignt dorsal
sinus inte twe parts, sinus reuniens (fig.9, SR)

{vens hepstice revehens of Hochstetter; sinus S of

<>

fﬁ@? 4llen) ané & lasrge sinusoid (fig.9, REP) already

referred to ag‘ﬁﬁe'riqkt suverior posterior sinw oid.
The lstter begiﬁﬂ with' the expansion of the portal
vein, turns to the rieht, énd receives the right
vmwbilieal vein venirally, ther curving eephalsd and
ventrad as the sinus reuniens. Kest of the sinus re-

‘ : uricrs is extra-hepatic, as can be sevr by the abseence
| of small communicating sinusoids nedia&ly and cephal-
ieally (fig.9}. The right dorsel sinus might be looked
upern as the part of the right omphslomesenterie vein
which has not broken uﬁ inte smaller g nusoids. The
caudal two-thirds is surrounded by meny capillary
spaces which rsdiste frow it and freely ansstamose

in the formation of s plexiform network. |

In the model, the right ventrsl group of sinus-

olds {(fig.4, RVS) rests upon the lsterel surfuce of
the right unbiliesl veirn., Tt is composed entirely’
of eapillary sinusoide. The body cevity separstes

it from the risht dorssl group (fig.9).



RELATION OF LARGFER VES:ELS T0 B IHUSCIDE

L. Left umbilicsl wvein.- Uper leaving the bedy

wall to enter the septum transversum, this vein (fig.5,
Lﬁ} hes a dismeter of 250 to 300 miera. 1t becomes
reduced abruptly in caliber upen entering the sepltum
end turns sharply to the right to snsstsmose with the
right wabilical vein (fig.l, U Afiest). In the 7.8 mm.
pig ewbryc deseribed by Thyng, the apactamosis belween

the right and left umbiliesl veins is in the cord. 4

o ' smsll vessel {Pigs. 2 end 4, U4iB) arising from the channel
between the $we umbiliesl veins compuricetes with =
grouy of sipusoids ventro-cephalad of the gall bladdex
and ends (fig.7, gz} in the duclus Verosus.
& slerder band of mesenchyme, eovered with endo-

thelium, exterds dorso-mediad and slighily eephalaé

aseross the vein resr its entrance into the septum

trarsversum. This band dees not appesr in the figures.
There is no eorresponding bend in the right veln, nor
'W@i ' in either wmbilieal vein oI ethgr embryos studied.

‘ Assuming & course dorso-cephalad, the dorsal
division of %he umbilical veir {fig.8, DLU} is'joine&
by the diagémal channel {(fig.7, Diag Ch} from the
medio-ventral group of sinuscids urder the gsall bladéesr
{fiz.3, Diag Ch). The mein branch of the dorsal 4iv-
ision then curves dors:1ly end to the left. 1T is

at Pirst s large sinusoid, but soern brezks up inte

19



speller sres which cowruniceie with & wmell group of
cepilliary sinuscids neay the med isy plane immedisntely
ceudsd of the sinus verosus,. It is &lso the chisef
supply of & lerge group of sinusoids irn the uprper lelt
lebe of the iiver. 4 few of 1he more dorsslly and
candally situated sipuseids of the left veniral group
{fig.s, LV) flow ipnto this main sginuseid. It is
spparent from models 4 end B {figs. B, ¢ snd 10, LLE,
that the smeller sinuscids of the dorssl lobe, conitin~

uning fFarther to the 1left, Jjoin & larges cinuseid which «

ventral bravch of the dorsel 8ivisice {(£ig.10, ¥8L),
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ciogely assecisled with & group of sinuscides

abeve &t iying Limedigieiy csawdsl te¢ the sirus venosus,
Pollew & sinilgy course, bul ewpiiss inteo ithe sinus
Véﬁﬁﬁﬁﬁ in confuncetion with the m&&;&h coprunicsténg
Lrerch of the duetus venosue,

The wentral Sivision of the ileft usmbiliesl vel
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like the dersal, bresks up rapldly 3
pids. This takes plses through itwo msin branches. 4
dorsal branch {fig.5, Mﬁ} is the chisf supply te ithe
ieft venirel leobe, bul reizirs its identity azd jJoins
the sipus venocgus irmedistely fo the left of the dorssl
siroscids deseribed. Its communicaiiom with the sinus

a

venosus neay the mediisn plsne will be desoribed lster.

Three cenverging large sipuscids {fig.ld, vas; fig.8,

B3 fig. 8, ¥0) terminsfe in the sinue venosus

pesr the wedisn plane, sll taking erigin frow the left
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vubilical vein. The gsjor portion of the weniral
division turns te the right st an angle of 20 degress,
and ders:1ly &t sn angle of 45 degrees, making a sinms-
oid of 90 miera dismeter. This is the ductus venosus of
drapzius (figs. 2 and 7, D¥). 1t communicstes with the
sinus verosus te the right of the median plane {figs.
7 anc B, Euj as megtioaed above, then terminstes in the
sinus reuniens {fizs. B, é end 7, IV apd SHi. In its
eeﬁfs&, the dvoitue venosus receives dloed from the medio-
entrsl grour of sinuseids and frow sipusolidsl breanches
{figs. & and 7, 3) of the portsl veir. Ingalls mentions
& channel from the eeph@iiﬂ end of the 1sft pmphslomes~-
snterie veir to the &uctus venosus, but none wss found in
this embryo.

Vestiges of the origipal left mmbilieal vein {fig.5,
0LY) epresr as disconnected spaces of minute size in the
body wall laterzl to the left ventral lobe amd as blind
divertieunlse from the urbiliesl vein and left horn of the
sinus venosus. The left ventral lobe snd the body wall
send & few twigs (#£ig.b, 1) into ifs cephelic end.

2. The right vmbilicsl vein {(figs. 1 ard 2, RU} is

smallier than the left, and withingthe septum transversunm
diminishes in size more sbruptly. The model indicatss
thet muck of $the blovd from the right uwmbilieal flows
into the left umbilieal_vein through the ancstamosis
{fizs. 1 8nd 2, U 4psst) beitween the itwe. 4fter

ansstemoring with tke left vmbiliesl vein, the right
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wrbilical gives off s slerder branch {figs. 2 and 4, R¥V)
to the lower rizht corper of the madi@~vsmtr&1 8 inns-
oids. This branch is alsc the beginning of a smalil,
irreguler diagonal charnel (fiz.3, Diag Ch) or group of
&nést&mosiﬂg‘sinusoiés, which pass medie-cephalad to
Join the dorsal divicion of the left umbilicsl vein.

ror reaching the liver, the right wwbilical vein in-
ereases in size, surplies & branch of gonsideradle size
{fig.d, BNV] to the risht ventral lobe and firally bends
sharply dorsad to join the porital véiﬂ. Seversl small
sinuséids take origin from the right wmbiliesl wein nesr
its Junction with the portal {fig.9, RU &nd PV) snd ferm
& cuplilery sinusoidal plexzus. These reunite in s Siﬂﬁﬁ;
0id {fig.9, 3} whieh empties into the sinus reuniens.
One of theve {fig.s, 7}, however, is larger than the
others, arf reiain& its ifentity 2s it pregresses eephal-
8d giving eff'eepillery sinuscids to the &4 jacent hepatie
tiesue.

The original right wmbilieal vein {fiz.Z2, QRU)

persists as & small ves.el irn the body wall, latersl
and dorssl to the right lower lobe of the 11?6?4. Fear
its eepheliec end it turns sharply medio-venirad to join
the sinus venosus 8! the base of the right common eardinsl

vein.

3. Portal system.-In genersl the portal system of

this embrye presents g stege of development which is

between that found in Thyng's 7.8 mm. pig embryo and



‘Piper’s 6.f wm humsn ewbrvo. There are, however, certain
rarked 4ifferences, as will be moted below. The paired
vitelline veins mrite in the umbiliecsl stslk ventrazl and
te the right of the tntestine. At the caudal exti@mity
of the dorssl paneress, the common vitelline vein

expands into & large blood channel (fig.6, OV} whick
corresponds in this stage to the early dorsal plexus
between the caudal and cephalic emphslomesenteric rings.
This channel ecileets blood from the superior mesenteric
vein {fig.6, S¥) and ansstamoiic brsnches from the right
gnd left subecardingl veins (fiz.86, ARE =nd ALS). The paper
by Allen mentions the anastamosis between the subecardin-
gls ard the portal system. This ansstamosis is not an

anomely, for it is present in pig embryos of & mm, 7 mm,

5

;

snd & Er. It is clear that the rvight 1imb of the caudal

omphalomeserterie ring hes disappesred, while the left

1imb of the cephslie ring psrsists ss & mers plexus of

veirs {fip.6, Plex P) %o the left of the dersal pancreas.
Beginring at the snsstewosis of the right sub-

WQ? eardinael vein with the emphelomesenteric vein {fig.6},

the portsl vein eontinues cephalad as & vessel of S0

to 100 micrs diswmetsr. At the medisn édrse-csudsl

corpey of the ricsht lobe of the liver, the porial vein

turps cherply to the right to join the riszht umbilical

in formirng the right swuperior postericr sipusoid {fig.9,

RSP). To mention of this sinusoid is fourd in the liter-

ature, although the writer found it in ewmbryes 5f & mm,

6.5 mm, ard 7 mm. In the 6.8 mm. human ewmbryo deseribed
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by Piper, the portal vein joins the ductus venosus at
o

ite Jupclion with the left umbiliesl wein. Small

&

Y

b

sinusocids {figs. 6 snd 7, é}_cephaiic to the gsll
bl&ﬁé@r efford a2 direct cormunicstion between the portsl
vein ard the ductus venosus. From tﬁese sipusoids,
othere (fige. 3 and 4, 4} extend across to the left
icbe ventrel te the stomech, The latter sinusoids, to-
gether with the ¢ranial portion of the dueitus venosus,
s&re probably to be regrrded as the remmaris of the
cranial ring of the omphslomesenteric vein described by
Hochstetter, Ingalls and others. Figures 1 and 3, V33
show the veins oI Bromen to be intimately associated
with these sinuseids.

%311,%repariing a twenty siz day old embryoe, writes:

”1% ig the left omphalemesenterie velr which re-
wmains in the speeimen. The vein passes srouvnd the
aorsei side éf the alicentary cenal, snd sbout the
middle of the iiver unmites with the uvmbilicel vein.®

fhe leter Gevelopment of the portal system is

diseussed by Johnson ss follows: "“The growth of the

ortel veins tskes vlsee by sn ireresse in the length
p £ A

erd by the formstion of new branches which syprezd them-

selves between the lobules.®

4., Sipms venosus.- This strueture {fig.2, 3V)
traverses the embryo beiween the hesert znd the liver.

Its lerge right horn (figs. 1, 2 &nd 4, RH} receives
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{&} dorsally, the right couson csrdinal veir {RCC),
{b) eauceiiy, the comuor hepatic veir formed by the
confluence ¢f the sipus reuniens with the ductus ven-
osus, e} %o the right the remnant of the criginal
rieght umbiliesl vein (figs. 2 and 4, ORU) and {4} o
the left (fig.2}) the transverse trurk of the sinus
veﬁeﬁus. he left common cardinal {fig.5, LCG) and
the anterior rempant of the originosl left umbilicsl
veip {OLD} joir as they enter the smsller left horn
19 of the sinus venosus. The large sinuscid {fig. 10,
D8l ie the'laft upper lcbe of the liver emplies into
the sinus venosus mediad of the Jjunetion of the lef
cormon cardinsl with the left umbiliczl vein. Hesar
the median plane, the sinus venosus acguires & com~
municestion from the duetus vernosus. The berminstion
e¢f the vertrsl braunch of the dorsgl division {fig. 10,
VED] of the left mmbiliesl vein iwmedistely to the left
ef ithe conmunicsation of the duetus venosus with the

a

sines vercsus has been deseribed.

Pigure 2 reveels the sino-surieular opening (8340}
as & small chempel in the ventral portien ef the

right horn.

5. 8ince certeir other veirns, not so imtimately
asseecisted with the liver sppear in the medels, &
brief descripition of ther mey be of interest. The

inferior vens cava hss noi been completely formed st

this stage. It is a minute vessel which can be traced

e F Y cephelad in the mesentery from the right subecardinsl
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veirn &luost tc the region of the veins of Broman.

Subnephric veins {fiz.9, 8¥) arise from the ventrsl
wall of esch pdsterier cerdinagl veln, inmmediately
cerhalic to the mescrephris. Haeh subnephric vein
erterds esudally, ventral to the Wolffian boay,‘fram
which arise its tributaries. The relaticns of the
velns are best shown in figures 12 and 13, since they

40 not sppesr in the photogrephs of moedel B.

SUMMERY

A8 & result of & study of models of the liver

region of & &6 mm. pig embryo, the following points

1. The sinusocids within the liver are divisible
into five groups: left &@r@al,‘lef% ventirel, right
.@mrsali right ventral snd medio-veniral.

2. The left umbilieal vein anastamoses with the
) right upon entering the septuwm transversum.

A, Within tke liver the left umbiliesl vein bresks
ur into s dorsel and & veritrsl division; the dorssl
Sﬁppliea the left npper lebe, retlrining its iderntity
&s & large sinuscid. The ventrel divisiocn supplies
+he 1ef%t ventral lobe and form the ductus venosus.

4. The exira-hepatic course of the original lefs

mmbilicel vein has slmost disappesred; there is how-
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ever & complete charnel to the right of the liver mark-
ing the psth of the original right wmbilical vein.

5. The right umbilicel vein enters the liver ané
juips the portel vein te form a large sinusocid oecupy-
ing wost of the right dorsal lobe c¢f the liver. This
large sinusold jolins the uuctus venosus to form the
right horn of tune sinﬁs VEROSUS .

8. In this erbryo the‘mertal system is well devel-
oped. T* receives communiceting branches from both

the gubeardingl veins.

473
b

he rizht hern of the sinms vencsus which

d

¥y - »
7. 1% 1

b

receives mont of ths blocd from the vitellinpe, mesenieric

43

gnd umbilicel wveins.

&, The vena csvas has not yet tapped the hepatie

g, Certdin veins, designsted as the subnephrie
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EXPLAEATION OF FIGURES

Abbreviations
ALB - Portal brapch anastamosing with left subeardinal,
-iﬁSp Pertal branech anasitamosing with 2ight subcardinsl.
4% 7 Atrium
AcC Y Arterior well of left cemmon éaréinal‘veﬁm.
'BG-J - " Bedy cavity
. Byv 7 Right umbiliesl branch ie meﬁi@—v&ntr&i sipus-
cids. .
- BRV-  Umbilicsl brsnch to right venirsl sinumsoids.
- 087 Cepiliary sinuscids fror right wrbilieal.
-DAY Dorgal sorta.
0B ¥ Dorsal dbranch of ventrsl division of left

unbilical vein.

. o
~Diag ¢h Lisgornsl cherrel from skell ventrsl breneh of

/.‘ ‘ .
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right @mbilicsl te dersel division of left
umﬁilicalf}

Dorssl éiviﬁion of left umbilicel vein.
Imolus venosus. |
Extra-embryocrnic cavity

communiesation betweeh exire- srd intrs-
smbryonic cavity.

Gall bladder.

Hepstic duet.

Tong bud.

Left corror eardiral wvein.

Left common cuardinal opens to left of snd
gbove point of srrow {(fig. 10}.

Left dorsal group of sinuseids.

Lerge sinuscid ip left dorssl lobs.

Left horn of sinﬁs Venosus.

Left subeardinel veirn.

Left umbilieal vein.

Left ventral group of simusoids.

Left vitelline vein.

Kedisn commurnication betweern durotus vencsus
ana 5inus VehoSuS. |
Kesentery

LEBOREphroy.

Heseptery survorting porisl véin.

Fedio-vertral group of sinuscids.
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Opering of gell bladder-

Origingl. left ambilic&i vein.
Omphsloumesenteric vein.

Origipal right mebilicsel weizn.
Perieardisl cavity.

Peritoresl ceviity.

Fiexus %to right of derssl pancress.
EieurﬁmperitenE&K cavity.

Psrietael recess.

Live merking posterier surifsce of liver.
surtel vein.

Right cerpon cerdinal vein.

" Right dorssl group of sinusoids.

Righ%t horrn of sirus venosus.

inal velib.

feki

Right postear

Right superiocr posierior sinuseid.

x

Hight vitellire vein.
Sino-aurieunlsar opening.

Supericr mesertveric veln.

- - . 7 s - .
Subnephrie vezﬁicommunzaates here with posterior
cardiral vein.

inus reuniens.

i

gptun Transveroum.

Stumach
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- .grouy Qf ginusoids.

us v Umbilical stalk.
VEs el et
- ¥BD Ventral brarnch of dorssl divigion of left

- uwbilical wvein.

ant Fentricle.
. AT Tentral division of left umbilical vein.
.1 Compunication between left vendrsl sinusoids

=3

and eriginal lelt umbiliesl velrn.

2 Jungticn of ductus venssus and sinus reuniens.
Do womitunication between porital system and

ductus venosus.

s " ®srt of cranisl ring of plexuses.

Ev Openine of brapch from umbiliesl shastamesis.
§7 - Hepatiec tissve causing constriction between:
¥ sinus reuniens and rizhi superior pesierier

ginusoid.
H
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Figure . Hodel 3. <Caudal view. Umbillical veins
srd portal vein our of Ifscus.
[ Figure 4. Hodel B. Right lateral view. Left half

removed.
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Hedel B, Left lateral view. Right half

. :
- Pigure 5./

) remo#e&. ,
Figure §. THodel B. WNedisl view of right half.
Porial system in place.
Ar‘
Cut

Looking frem the right.

Figure 7. Hodel A.
through the plane of the ductus venosug

out through the ssme plane ag

kodel A&.
Looking from the rigng.

Figure 7.
fut through the plene irmediste-
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Figure 2. 1
iy tc the right of the porital vein.

; Looking from the left.
Pigure ;O. ¥odel 4. ©Eut through the plane %6 the
tight of the opering of the left
sommon ecardinsl veinvinto the sinusg

venosus. Looking frem the right.
Cemers lucida drawing of & eanillgry
L2

frensversum.,
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Wigure 1ii.
space in the septunm
ewing relstiong of
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betsts ke
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e 12. Recenstruetien,
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. the right subnephric vein.
Pigurs iém Reconstruciion. Shewing redations of the
left submephric veir.
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