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I. FUNCTIONS OF THE
VERTEBRAL VENOUS CIRCUIATION

Harry Z. Melli.ns

The importance ~nd significance of
the vertebral venous plexuses as a col
la teral circulation for the venae cavae
has been appreciated and forgotten many
times. During the last century, on the
basis of anatomical studios and clinical
observations, it was suggested that the
vertebral venous plexuses formed a con
necting avenue between the inferior and
auperior venae cavae. But this was lost
sibht of until, in our day, the injec
tion of radiopaque material in cadavers
again showed that the vertebral venous
plexuses establish anatomic continUity
between the venous drainage areas of
both venae cavae. That this important
fact does not seem to establish itself
indelibly in medical minds may be due to
two factors: it requires us to modify
the classical picture of the circulation
and it is based upon inferences drawn
from anatomy rather than upon a physio
logical demonstration. The purpose of
this paper is first to review briefly
some of these concepts of the circulation
in which modifications may be warranted
and second to illustrate the operation
of the vertebral venous circulation un
der clinical conditions in the living.

Earlier Concepts £!~ Circulation

Harvey I S conception of the cardio
vascular system as a vast hydraulic cir
cle prOVided the viewpoint from which in
vestigators could interpret innumerable
observations of the heart and blood ves
sels made in the clinic and in the labor
atory. He summarized his work in these
words: l "It must therefore be conclud
ed that the blood in the animal body
moves around in a circle continuously,
and that the action or function of the
heart is to accomplish this by pumping.
This is the only reason for the motion
and beat of the heart." Accepting the
hypothesis that the "blood moves around
in a circle continuously" scholars in

,the centuries after Harvey turned their
attention more and more to the active
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half of the circuit, the heart and
arteries, and tended to neglect the ven
ous side. The anatomy books and the
lectures stressed the organization and
distribution of the arteries and not in
frequently descriptions of the veins were
more or less limited to a statement that
they ran paralle1 to the arteries and
had an homologous pattern. The presump
tion was that everything which came out
along the red conduit returned along the
blue.

She11ehear2 has suggested that another
factor which reduced investigative in
terest in 'Cihe venous flow was the incep
tion in the last century of the use of
formalin rather than alcohol to preserve
cadavers. Formalin contracts the veins
and apparently it is true that anatomy
books of a hundred yearl-1 ago and more
have more detailed descriptions of the
veins and venous anastamoses than modern
texts •

Principles and practice are insepar
able and as soon as a body of unexplained
or exceptional clinical observations is
acctunulated the principles are researched
and the theory is expanded or rejected.
In the middle of the last century a suf
ficient number of unexplained phenomena
in cases of temporary or permanent vena
caval obstruction had accumulated to
force clinicians and physiologists to
study the collateral circulation of the
venae cavae.

Anatomy

The anatomy of the veins of the verte
bral column had been known since the
time of Fa1lopius. The veins may be
divided into two systems: the internal
venous plexus which lies on the inner
walls of the spinal canal, and is known
to the surgeon as the epidural veins, and
the external venous plexus which invests
the outer surfaces of the vertebrae. The
major components of the internal vorte
bral venous plexus are the two longi
tudinal sinuses described in 1664 by
Wil1is3, who described the arterial cir
cle which bears his name, and in 1732 by
Winslow8. These longitudinal sinuses run



the length of the spinal column in the
anterior and lateral portions of the
spinal canal. Opposite the vertebral
bodies the sinuses dilate and there are
cross communications between the two.
At the foramen magnum the longi tudinal
sinuses communicate with all the cranial
sinuses by way of the basilar plexus and
the occipital sinuses and with the inter
nal jugular vein by way of the venous
rete in the hypoglossal canal.

The blood from the cancellous tissue
of the vertebral bodies is collected by
the basi-vertebral veins. They take a
radial direction and communicate both
with the transverse vessels connecting
the longitudinal sinuses and with the
anterior external plexus on the anterior
surface of the vertebral body.

The intervertebral veins emerge from
the longitudinal sinuses at each verte
bral level and pass out through the
intervertebral or anterior sacral fora
mina. Here they receive numerous tribu
taries from the external vertebral venous
plexuses, both anterior and posterior.
They then drain into the se8Il1ental body
wall veins of each region. In the neck
they open into the deep cervical veins;
in the Chest, into the intercostals;
in the abdomen, into the lumbar veins;
and in the pelvis, into the sacral veina.

All this was described by Bock4 in his
Darstellung del' Venen, published in 1823.
He also pointed out that the sacral
branches of the internal iliac (hypogas
tric) vein communicate freely with the
internal venous plexus through the anter
ior sacral foramina, while the posterior
external venous plexus on the back of the
sacrum does the same through the poster
ior sacral foramina.

Clinical Physiol08l

The anatomy being known, astute
clinicians of the last century reViewed
their c11nical experience in the light
of this knowledge and arrived at many
deductions about the physiology of the
vertebral 'venous circulation in the quiet
state and under normal stresses and
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strains. McDowe15, writing in Todd and
Bowman I s "Cyclopedia of Anatomy and Phy
siology", printed between 1836 and 1850,
makes tile brilliantly perceptive state
ment that the veins of the azygos system
and the veins of the spinal column are
remarkable in that each serves to con
nect the branches of the superior vena
cava and the inferior vena cava. In
1834 Cruvelllier7 wrote: i'The veins of
the spine are such that one may consider
them, in relation to the general circula
tion, as establishing an uninterrupted
communication between the veins of all
parts of the trunk -- so that one may
conceive either of the two venae cavae
to be obliterated without interruption
of the venous ciroulation. Even the
vena azygos major, usually considered
as the main route of communication be
tween the superior and inferior vena
cava, i~ not necessary, in view of the
presence of the anterior and posterior
vertebral plexus." "This explains",
Cruveillier continues, "why I have seen
at one time the inferior vena cava, at
another the superior vena cava obliter-
a ted without any visible enlargement in
the calibre of the azygos vein and,
which seems surprising, without any edema
either 9!.~ upper .£!~ limb'S:"

The function of the vertebral veins as
a low pressure area which could act as a
safety valve for the veins whose communi
cations with it have just been described I

was suggested by Charles Bell, known to
US for the discovery of the functions of
the anterior and posterior spinal nerve
roots. In 1823 he stated that the numer
ous vertebral and spinal plexuses pre
vented the sudden and violent action of
the respiratory muscles from injuring the
smaller veins of the brain. H11ton9 in
1855 extended this concept. He wrote:
"The absence of valves in the whble of
the venous tubes (of the vertebral column)
is a circumstance which is doubtless con
nected with a wise intention. It enables
the blood to pass in either direction and
consequently greatly increases the free
dom of venous circulation; (this is) a
point of essential importance with an or
gan (the brain and spinal cord) whose
functional capacity 1s so liable to in
terruption under so slight a disturbance
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of the balance of its circulating
fluid." Another function of the ver
tebral veins was deduced by CloquetlO
in 1816. He suggested that they acted
as a storage lake for blood, as well
as a pa thway for d:l:'ainage.

Although the anatomy and the phy
siological implications were known,
it was not for a hundred years tha t
the pathological implications of this
system were appreciated.

Post-mortem Studies

About 15 years ago Batson12 began
to study the problem of metastasis to
the bony pelvis in caroinoma of the
prostate, which seemed to him poorly
expla:l1led by the hitherto known methods
of tumor spread. The metasta tio pat
tern, in the pelvis, of oarcinoma of
the prostate was to his mind not the
pelvic lymph chain pattern nor did he
think it was the neural sheath pattern
as suggested by Handley13. It could
hardly be attributed to the arterial
pattern. He performed injection
experiments on cadavers, using the
one remaining avenue for embolio
spread, the venous system. The pro
state is drained by the prostatic
venous plexus which is easily accessi
ble to injection by way of the dorsal
vein of the penis. Using lead art
ist's pigment, he injected supine
cadavers and took serial radiographs.
His films showed not only the pelVic
and prostatic plexuses and their com
munication with the hypogastrio, com
mon iliac' and caval systems, but also,
and more important, the injection
mass entered the veins which infil
trate and invest the sacrum, the
wings of the ilia and the lumbar re
gion. ]'urther, the vertebral venous
plexuses filled and, if sufficient
pressure was used, it was possible to
fill the entire system up to and in
cluding the cranial venous sinuses.

By a method of bladeless dissection
he thus demonstr&ted the continuity
between the veins of the caval systems
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and the veins of the vertebral column
and bony pelvis. However, he went
a step further in this assumption:
I~e have here a vast intercommunicat
ing system of veins which on the
ground of anatomic injeotions, animal
experiments and simple logic is con
stantly and physiologically the site
of frequent reverses of flow. Dur
ing these reversals a pathway up and
down the spine exists which does not
involve the heart or the lungs."
Wh€re earlier physicians had grasped
the physiological implication of the
anatomy, Batson suggested the patho
logical implications, namely, the pos
sibility that these veins acted as an
avenue for the metastatic spread of
tumor cells and bacteria.

Demonstration
in the Living

The operation of these channels
could only be an inference until blood
from the caval system could actually
be traced into the vertebral plexus in
living human beings. No investigation
had been performed for this specific
purpose. Therefore we planned this
study to demonstrate the vertebral
venous plexus by means of contrast
material injected into a peripheral
tributary of the inferior vena cava,
so-called inferior venacavography.
The method was successful and the re
sults constitute a preliminary survey
of the circumstances under which the
vertebral venous plexus and the ascend
ing lumbar-azygos complex substitute
for or share the load of the inferior
caval system. Detailed study of the
individual cases in this investigation
will be presented in another publica
tion. The purpose of this paper is to
present a coherent picture of all
the venous pathways demonstrated and
for this purpose demonstrations drawn
from many different types of cases
will be presented in anatomical se
quence rather than in case order.



case Material-----
The material studied in this group

consists of almost 70 cases. In 12
cases the ascending lumbar-azygos
system was demonstrated. caval ob
struction was evident radiographically
in nine cases. In one of the cases
the patient was normal but had been
instructed to bear down. In the other
two, the fi lms were exposed in wha t
was planned to be normal expiration.
T.hat the pat ients may have s tra ined,
while suspending respiration during a
somewhat tense procedure, cannot be
excluded. In six of the cases the
vertebral venous plexus was filled
with opacified blood. One was a case
of caval obstruction due to para
aortic 1,}>mph node metastases from car
cinoma of the uterus; another, Hodg
kin's disease; the third, abdominal
carcinomatosis; and the fourth, angula
tion of the inferior vena cava against
the diaphragmatic hiatus by shift of
the mediastinum following total pneu
monectomy. The remaining two cases
did not reveal any evidence of caval
obstructions venographically or clin
ically.

Method 2! Clinical Study

Through a cannula inserted into
the greater saphenous ve in at the
ankle, 35 cc. of diodrast (70 per cent)
are injected in two to five seconds.
Films are exposed to visualize the
iliac vessels in the pelVis and the
abdominal portion of the inferior vena
cava, the times of exposure depending
upon a preViously performed leg-lung
ether circulation t:llne. Whenever
possible, both a lateral film of the
supine patient and an antero-posterior
film are taken.

Circulatory Pathways
Demonstrated in Case Material--

From the greater saphenous vein
the opaque material empties into the
femoral vein. There is always one
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competent valve in the femoral vein
within 10 centimeters distal to the
saphenous entry. In almoa tall
cases the greater saphenous has a valve
at or very near its connection with
the femoral, and usually two to five
or more additional valves in its
course. The arrangement of valves,
therefore, favors the emptying of all
the opaque blood into the iliac veins.
The external iliac veins contain a
valve in 35 per cent of cases. It
is usually in the upper part of the
vessel, below the entry of the inter
nal iliac. There are no valves in
the internal iliac. The common iliac
rarely has valves. :Between the com
mon iliac veins and the entrance of
the inferior vena cava into the heart
there are, according to'most obser
vers, no parietal valves.

The opaque material which refluxes
into the valveless internal iliac
(hypogastric) vein then has access to
the lateral sacral veins which Join
the medial (middle) sacral ve ins to
form the sacral plexus on the anter
ior surface of the sacrum. From the
anterior sacral plexus the opaque
medium reaches the internal vertebral
venous plexus either by way of tribu
taries which course along the sacro
coccygeal notch or by way of tributar
ies traversing the anterior sacral
foramina.

The contrast medium which has not
refluxed into the internal iliac vein
and has passed into the cammon iliac
vein may enter the ascending lumbar
vein on its side. This passes upward
along the lateral aspect of the verte
bral bodies and is continuous super
iorly with the azygos vein on the
right and the hemiazygos on the left.

At each segment the ascending lum
bar vein communicates with the verte
bral venous plexuses, both internal
and external, by means of the inter
vertebral veins of that segment. The
opacified blood which passes from the
common iliac vein to the inferior
vena cava may yet reach the vessels of



the body wall since the see;mental
lumbar veins at each vertebral level
connect the inferior vena cava with
the ascending lumbar veins.

Comment

The radiographs of these vessels
have all been made under clinical
conditions in the liVing human being.
Injection of the contrast medium at
the ankle, the furthest possible
point from the site of the anastomo
ses of the vena cava and its col
lateral vessels, diminishes or per
haps eliminates the possibility that
the force of injection is responsi
ble for the course of the blood flow.

Some, but not all, of the patients
here included had partial or complete
obstructions of the vena cava, but
with only one exception, none of the
cases demonstrated clinical signs of
caval obstruction. These ohannels
may therefore be expected to operato
in a large number and wide variety of
pathological conditions. Several of
these states will be considered at
this time. Further work is being
done on other clinical aspects of
this system and it will be detailed
in our later publication.

Occlusion of the
Inferior Vena-cava

Haller14 reported a case in 1768
in which there was obliteration of the
distal portion of the inferior vena cava
and since that time there have been
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innumerable reports of patients who
survived gradual complete occlusion
of the inferior vena cava, at all
levels, by various pathological pro
cesses .15-21

Acute occlusion of the inferior
vena cava produced by ligation was
described by HOUzel in 1903. Ligation
of the inferior vena cava has since
been done in cases of trauma, in the
course of nephrectomy or removal of
an abdominal tumor, or as the surgical
treatment of suppurative pelVic throm
bophlebitis .22-49

The signs and symptoms of caval ob
struction depend upon the level at
which the vessel is occluded, for this
determines which collateral channels
will take up the flow.

Brackertz26 stated that in sudden
occlusion of the inferior vena cava
Just above the common iliac veins the
superficial veins of the pelvis and
abdomen dilate to form the collateral
circula tion. These cases, and those
in which extension of a thrombus
makes the physiological point of
obstruction even more die tal, tend
to show the classical signs and symp
toms of edema of the legs and varicos-
i ties over the lower portion of the
trunk and lower limbs. Hemorrhoids,
varicoceles and dilated veins in the
penis and scrotum may appear and oc
oosionally there is ulceration of the
limbs. However, if the point
of occlusion is just distal to the
renal veins, without infection or in
creased intra-abdominal pressure, the
deep collateral channels are able to pro
duce a fully compensated collateral cir-



culation.23 Usually only a transitory
edema of the limbs occurs and the
development of a sup~rficial collateral
circulation is rare.43

These patients were studigfr post
operatively by Ray and Burch and phy
siological measurements were made.
Edema of the lower limbs wae usually
present llnffiediately after operation but
it did not always occur. In most in
stances it completely disappeared in
~ix weeks. In only two patients did
it persist for as long as eight months.
The pressure in the veins of the dorsum
of the foot and in the abdominal veins
was always elevated but there was some
decline over a period of four to five
years. There were no varicosities
nor were there nail or skin changes.
Plethysmographic tracings of the toe
revealed pulsations which were mildly
reduced but still within normal limits.
Circulation times, using a radioactive
isotope, were not abnormal. Finally,
there were no demonstrable ill effects
from lie,ation of the inferior vena cava.

Post-mortem injection studies in pa
tients with caval obstruction30 confirm
the fact that the important collateral
circulation is by way of the vertebral
venous plexuses, the ascending lumbar
azygos system and the portal veins.
The superficial veins are much less im
portant. Further, they demonstrate
tha t after ligation of any point in the
lower one-third of the inferior vena
cava the proximal and dIstal ends are
still filled and still communicate be
cause of the vast collateral network.

Following ligation experiments on
dogs, Gosset and Lecene50 reported that
the inferior caval system of the dog was
very comparable to that of man and that
ligation below the renal veins was not
accompanied by any gross signs. They
did not find any evidence of edema.
However ligation above the renal veins
produced severe lesions of the kidneys,
which invariably resulted in death,
despite the fact that anastomotic path
ways exist between the renal veins and
the caval and azygos systems. Leotta51
confirmed their findings and added the
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fact that ligation at the level of the
renal veins, in an oblique manner, so
that one renal vein was above the point
of ligation and the other below, was
fatal in 33 per cent of the animals and
well-tolerated in 67 per cent. The col
lateral circulation was by way of the
two azygos veins, the ascending lumbar
ve~Js, the reno-azygos trunk and the
lumbar ve in of Le jars. Be jan and Cohn52 ,
on the basis of their experiments, felt
that the collateral circulation for the
involved kidney was by way of the veins
of the superior pole, as well as by the
anastomoses with the suprarenal veins and
the veins of the body wall and diaphragm.
They were also able to show that dogs
could survive ligation of the inferior
vena cava llnffiediately above the renal
veins and the left suprarenal vein, but
liga tion prOXimal to the right supra
renal vein was invariably.fatal.
Whittenberger and Huggins60 stated that
follOWing li8a tion of the vena cava
prOXimal to the renal veins dogs died in
a few hours of surgical shock, due to
accumulation of blood from the kidneys
in the posterior portion of the body.
However, if oblique ligation of the vena
cava was performed first, permitting one
kidney to develop a collateral circula
tion, the vena cava could later be li
gated at a high level without producing
shock or compromise of renal function in
the kidney with adequate venous drainage.

The most dramatic experiment in this
field is that of Lespinasse in 1947.
Believing that the chief obstacle to
ligation of the vena cava above the renal
veins was passive congestion of the kid
neys with failure of renal function, he
decided first to ligate the cava distal
to the renal veins. This would reduce
the volume of blood coming into the renal
veins and would allow the anastomotic
channels time to enlarge and develop.
"The vessels chiefly concerned", he
stated, "are the paravertebral, intradur
al, extradural and azygos systems." They
carry the blood from the posterior por
tion of the body and the lower extremi
ties back to the superior vena cava.
This sort of ligation has time and again
been shown to produce no ill effects.
However, in seven to fourteen days, when



the anastomotic channels had, so
Lesp1nasse believed, reached the former
capacity of the ligated vena cava, he
ligated the vessel above the renal
veins. Ninety per cent of the rats and
all the rabbits so treated survived.
Because of the reduction of the volume
of blood entering the kidney and the
increased time allowed for collateral
channels to open the animals were able
to survive the period of passive con
gestion of the kidney•. Finally, in a
series of operations on a cat, a dog,
ten rabbits and two monkeys he was able
to show that both liga tures can be
placed simultaneously and survival will
still result. At the same time it is
even possible to remove one kidney and
do a segmental resection of the infer
ior vena cava. No edema has been ob
served in the lower extremities of ani
mals subjected to this procedure.

These experiments suggest that the
collateral circulation of the vena cava
through the vertebral venous plexuses
and the ascending lumbar system must be
very grea t in capacity and tha t evalua
tion of their availability in any given
patient might increase the number of 
cases correctly Judged to be both clin
ically and technica~ly operable.

A recently reported case62 of obstruc
tion of the inferior vena cava above
the renal veins with recovery of renal
function follOWing the use of the arti
ficial kidney offers an opportunity to
test some of these hypotheses. A woman,
aged 55, was admitted to the Royal Vic
toria Hospital in September of 1948 be
cause of pain in the right upper quad
rant. laparotomy revealed a large
retroperitoneal tumor displacing the
liver and 8811 bladder anteriorly. His
tologic examination revealed it to be a
benign fibromyoma and it was decided to,
attempt excision of the tumor. It was
found to be adherent to the inferior
vena cava and the right kidney. The
vena cava was stretched over the surface
of the growth in ribbon-like fashion and
was compressed to a great extent. The
right kidney was removed and in freeing
the E,rowth from the vena cava a segment
of the vessel wall was excised. The
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opening was sutured with fine Silk, but
the lumen of the vessel was narrowed to
such an extent that no blood passed the
constriction, and the vena cava was col
lapsed above it. The area of constric
tion was just above the level of the
renal veins. The patient's condition
was precarious and it was decided to
take a chance on the collateral circula
tion. After the operation she was
anuric for seven days. The NPN level
gradually rose to 172 mgm. per 100 cc.
and the creatinine level to 17.2 mg. per
100 cc. This is the usual course of
events and death due to renal failure
and uremia was expected. The renal
lesion in these cases is found to be a
form of so-called lower nephron nephro
sis, the damage being chiefly in the
tubules while the glomeruli remain rela
tively intact. Since the tUbules have
great powers of regeneration, the main
tenance of life for a period long enough
for collateral circulation to develop
might allow tUbular recovery and the
restoration of renal function. It was
decided to oonnect the patient to the
artificial kidney and a six-hour dialysis
was carried out. During the treatment
the NPN dropped to 83.5 mg. per 100 cc.
and the oreatinine to 8.8 mg. per 100 oc.
The following day the NPN rose to 119 Mg.
per 100 co. but the patient was subjec
tively improved and her urinary output
increased to 180 cc. In the following
days her urinary output e,radually re
turned to normal. The NPN returned to a
normal level in less than a month. Renal
function tests abou~ six weeks after
operation revealed "adequate function in
the solitary kidney". At that time there
was moderate dependent edema of the ieft
leg. Information about the subsequent
course of this swelling is not given.

Thus in a clinical case of partial
obstruction of the inferior vena cava
above the renal veins the collateral cir
culation mainly by way of the vertebral
plexuses and the ascending lumbar-azygos
sytem was at first unable to carry the
load imposed by oomplete occlusion of
the vessel. Passive congestion of the
kidneys led to renal failure and uremia.
The use of the artificial kidney combat
ted the uremia and allowed time for the



opening of further collateral vessels.
When this occurred, renal function was
restored and the patient recovered.

This would suggest that the verte
bral venous plexus and the ascending
lumbar-azygos system have a large
enough volume in the human being, as
well as in experimental animals to main
tain venous drainage of the kidneys.
Lespinasse's suggestion that prior or
simultaneous ligation of the vena cava
distal to the renal veins would free
the renal circulation from the pressure
of the venous drainage from the pelVis
and extremities cannot be overlooked.
Concomitant distal ligation of the in
ferior vena cava, on theoretical and
experimental grounds, may very well be
as successful an adjuvant in high caval
ligation as the use of the artificial
kidney. Certa inly it would widen the
field of surgery in many places where
the artificial kidney would not be
available.

Metastases of~ Neoplasms

The frequency with which left
suprarenal neoplasms metastasize to the
cranium in the so-called Hutchinson
syndrome in contradistinction to Pepper's
syndrome in which right sided tumors
metastasize to the liver has been noted
many times. However, this relationship
does not always hold and this variabili
ty has been a stumbling block in arriv
ing at an understanding of the cause.
The renal venous drainage alluded to in
the previous section, gives the most
ter..a.ble expla.na tion • It has been shown
that in 62 out of 70 cadavers studied
by Poirer and Charpy there was a venous
anastomosis between the left suprarenal
and renal veins, the ascending lumbar
vein and the inferior hemiazygos vein.
This has been called the reno-azygo
lombaire anastomosis, or the anastomosis
of Lejars. In six cases, however, it
was found on the right. In a study of
425 bodies, Anson found that in 68 per
cent the left renal vein had a lumbar
or hemiazygos connection. The left
renal vein. receives vertebral, meningeal
and adjacent parietal and visceral drain
age. Again only a few cases were found
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in which the anastomoses occurred on the
right. This can be explained on the
basis of e.mbryology since the smaller
vessels on the right are incorporated
in the development of the inferior vena
cava. The anastomosis occurs on either
side and this coincides with the fact
tha t either syndrome may occur with a
tumor on either side, but, significantly,
the order of frequency of laterality,
anastomosis and syndrome are the same.
It does not seem that any explanation in
volving the usual drainage of both supra
renals into the inferior vena cava is
as tenable.

The Return £! Blood~ the Cranium

The upper end of the internal verte
bral venous plexus lies on the clivus
of the skull. It anastomoses with the
venous trunks of the cranium. Through
out its length it is incased in bone
and is therefore not subject to external
pressure. In the presence of obstruc
tion of the internal jugular vein this
pathway might be expected to be more im
portant than the emissary veins, for the
latter only permit- a shift of blood
wi thin the same drainage area while the
vertebral plexus carries the blood be
yond the drainage zone of the

6
internal

jugular vein. Gius and Grier 3 studied
the venous adaptation following bila ter
al radical neck dissection with excision
of the jugular veins. Believing that
the most acceptable treatment for cancer
of the head and neck is wide surgical
excision, they studied the effects of
complete removal of the internal jugular
vein from the base of the skull to the
base of the neck. A min imu.m of one to
two weeks was allowed to elapse between
the removal of the first and second sides.
All eight cases survived the procedure
although three died soon after, of the
effects of the disesse. Removal of both
jugular systems results in partial de
compensation of the venous circulation,
manifested by edema, cyanosis of the
face, headache and difficulty in maintain
ing the horizontal position. As the col
lateral circulation develops, improvement
occurs but a permanent "fat face" results
in some cases. No serious alterations in
cerebrospinal fluid pressure were noted
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in this series of cases. To study the
vessels responsible for establishing
venous oompensation they suspended
stillborn or recently dead infants un
til the venous blood had drained from
the cranium. The neck was then oom
pressed 'by a tight bandage. A satur
ated solution of sodium. iodide was
slowly injected, under minimum pressure,
into the superior longitudinal sinus.
Radiographs were taken in two projec
tions. In every case some immediate
filling of the heart and great vessels
was noted. The vertebral venous plexus
appeared as a continuous network extend
ing down to the mediastinum where the
contrast medium entered the systemic
veins. If the bandage was removed, the
jugular vein filled. The authors
conclude that in the neck the vertebral
venous plexus is the principal by-pass
after removal of the jugular system.
An interesting observation was made
concerning the effect of bilateral liga
tion on the distribution of metastases.
Although metastases to bone are unusual
in melanomas, cord compression due to
a metastatio lesion of the dorsal verte
brae occurred three weeks after radical
neok dissection. Postmortem examina
tion revealed widespread involvement
of the dorsal spine. Although they
were unable to establish the absenoe of
vertebral metastases prior to the seoond.
neck dissection they felt that the post
operative course indicates that in the
presence of uncontrolled disease bilat
eral jugular removal may facilitate
spread of metastases through the verte
bral venous plexus to bone.

The preceding procedure is physio
logically a "permanent Queokenstedt
test" • The mechanism of the ordinary
bedside test must be similar. Pressure
on the internal jugular vein causes
an immediate rise in cerebrospinal fluid
pressure and release of the hand causes
almost as prompt a fall. It is hard to
believe that the cerebrospinal fluid
which is now unable to be absorbed into
the internal jugular vein is secreted
under sufficient pressure to produce
this instantaneous rise in pressure at
the base of the spine. Events are too
rapid for this. More likely) the intra-

221

cranial venous blood takes the alternate
route out of the skull -- namely through
the vertebral venous plexus. Engorgement
of the vertebral plexus causes compres
sion of the spinal subarachnoid space
and raises the cerebrospinal fluid pres
sure.

Finally, Aronsson at the Sabbatsberg
Hospital in Stockholm has made the clin
ical observation that disc operations
with the patient in the prone position
have more bleeding at the operative site
than those in which the patient has been
positioned on his side. Abdominal com
pression produces engorgement of the
epidural veins and bleeding is therefore
more brisk and harder to control. Oper
ations are now routinely done with pa
tient{3 in the lateral position.

Conclusions

The vertebral venous plexus can be
visualized radiographically in living

-humans under clinical conditions. The
vessels are embryologic in charaoter)
being highly pleXiform. They are, in
structure and function, a link between
the superior and inferior venae cavae.
The volume is sufficient to carry the
entire volume of blood ordinarily trans
ported by a vena cava. Radical surgery
of the major veins depende upon the oper
ation of this collateral circulation.
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II. ¥EDICAL SCHOOL NEWS

January 22 - 26

Coming Event~

Continuation Course in Ophthalmology for Specialists

Jan. 29 - Feb. 10 Continuation Course in Clinical Neurology for General Physicians,
Neurologists, and Psychiatrists.

January 30 J. B. Johnston lecture; ''Wakefulness and Sleep." Horace W.
Magoun; Auditorium, Museum of Natural History.

February 15 E. Starr Judd Lecture; "The Surgical Treatment of Constrictive
Perioarditis." Emil Holman; Medical Science Amphitheater.

February 15 - 17 Continuation Course in Cardiovascular Diseases for General
Physicians.

.* * *
Continuation Course ~ Ophthalmology

A continuation course in Opht~lmology, under the direction of Dr. Erling W.
Hansen, Clinical Professor of Ophthalmology and Direotor of the Division of Ophthal
mology, will be presented at the Center for Continuation Study January 22 - 26, 1951.
Dr. Alson E. Braley, Professor and Head of the Department of Ophthalmology, Univer
sity of Iowa, and Dr. A. D. Ruedemann, Professor and Head of the Department of
Ophthalmology at Wayne University, Detroit, will partioipate as Visiting faculty
members for the course. Medical School and Mayo Foundation staff members will oom
plete the faculty for the course.

* * *
United Nations' Brucellosis Center ~ University

Dr. Wesley W. Spink, Professor of Medioine, will direct a Center for the study
of brucellosis under the World Health Organization of the United Nations. The Cen
ter will be one of twelve being set up throughout the world by the United Nations
according to Dr. Fred L. Soper, Director General of the World Health Organization
for the U. N.

* * *
Faculty~

A medioal motion pioture on "Hereditary Ataxia I' has recently been released by
the Army and is available to professional audiences for exhibition. Dr. John W.
Schut, Medical Fellow in the Division of Neurology at the University of Minnesota
Hospitals, participated in the production of the film when he was on duty in the
Army Medical Corps. The fact that the film is in color with a sound track adds to
its value as a teaching aid.

Dr. Edmund B. Flink, Assooiate Professor of Medicine, reoently addressed the
staff of the Veterans Administration Hospital in Lincoln, Nebraska. Dr. Flink spoke
on the subject, "Some Fundamental Aspects of ACTH and Cortisone Therapy."



University Hospitals

9:00 - 10:00 Surgery Grand Rounds; Station 22.

III.

10:30 -

UNIVERSITY OF MINNESOTA MEDICAL SCHOOL
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Visitors Welcome

January 21 - 27, 1951

Sunday, January 21

Surgical Conference; Todd Amphitheater.
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Monday, January 22

Medical School and University Hospitals

9:00 - 9:50 Roentgenology-Medicine Conference; L. G. Rigler, C. J. Watson and
Staff; Todd Amphitheater, U. H.

9: 00 - 10:50 Obstetrics and Gynecol08Y Conference; J. L. McKelvey and staff;
M-l09, U. H.

10:00 - 12:00 Neurology Rounds; A. B. Baker and Staff; Station 50, U. H.

11:00 -"11:50 Physical ~dicine Seminar; Scoliosis -- Remedial Exercise; Jose
Montero; E-10l, U. H.

11:00 - 12:00 Cancer Clinic; K. Stenstrom and A. Kremen; Eustis Amphitheater, U. H.

4:30 - 5:30 Dermatological Seminar; M-436, U. H.

12 :00 - 12 :50

12 :15 - 1:20

1:30 - 2:30

4:00 -

4:00 -

Physiology Seminar; The Role of Urease in the Gastric Mucosa; Richard
Von Korff and David Glick; 214 Millard Hall.

Obstetrics and GynecoloBY Journa.l Club; Staff Dining Room, U. H.

Pediatric-Neurological Rounds; R. Jensen, A. B. Baker and Staff; U. R.

Public Health Seminar; 113 Medical Sciences.

Pediatric Seminar; Adrenal Gland; Paul Adams; 6th Floor West, U. H.

5:00 - 5:50 Clinical Medical Pathologic Conference; Todd Amphitheater, U. H.

5:00 - 6:00 Urology-Roentgenology Conference; C. D. Creevy, O. J. Baggenstoss,
and Staffs; Powell Hall Amphithea ter.

Minneapolis General Hospital

9:00 - 10:00 Pediatric Rounds; Dr. Tobin; 5th Floor Annex.

10:00 - 11:00 Pediatric Rounds; Fraruclin Top; 7th Floor Annex.
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Monday, January 22 (Cont.)

Minneapolis General Hospital (Cont.)

1:00 - 2:00 Staff Meetingj Classroomj 4th Floor.

2:00 - 3:00 Journal Clubj Classroom, Station I.

Veterans Administration Hospital

9:00 

11:30 -

1:00 -

4:00 -

G. I. Boundsj B. V. Ebert, J. A. Wilson, Norman Shrifter; Bldg. I.

X-ray Conference j Conference Boom; Bldg. I.

Metabolic Disease Boundsj N. E. Jacobson and G. V.)Loomisj Bldg. I.

Medical Surgical Conference j Conference Boom, Bldg. I.

Tuesday, January 23

Medical School and University Hospitals

9:00 - 9:50 Boentgenology Pediatric Conferencej L. G. Bigler, I. McQuarrie and
Staffsj Eustis Amphitheater, U. H.

9:00 - 12:00 Cardiovascular Boundaj Station 30, U. H.

12:30 - 1:20 Pathology Conferencej Autopsies; J. B. Dawson and Staff; 102 I. A.

3:15 - 4:20 Gynecology Chart Conferencej J. L. McKelvey and Staff; Station 54, U.H.

4:00 - 5:00 Physiology-Surgery Conference; Metabolic Aspects of Bacteremia; Bussell
Nelson; Todd Amphitheater, U. H.

4:00 - 5:00 Pediatric Bounds on Wards; I. McQuarrie and Staff; U. H.

5:00 - 6:00 X-ray Conference; Presentation of cases by Ancker Hospital Staff;
Eustis Amphitheater, U. H.

8:00 p.m. Journal Club; E-I01, U. H.

Ancker Hospital

8: 00 - 9: 00 Fraeture Conference; Auditorium.

1:00 - 2:30 X-ray Surgery Conference; Auditorium.

Minneapolis General Hospital

8:00 - 9:00 Pediatric Bounds; Forrest Adams; 4th Floor Annex.

8:30 - Pediatric Allergy Bounds; Dr. Nelson; 4th Floor Annex.

Veterans Administration Hospital

8:45 - Surgery Journal Club; Conference Boom; Blde,. 1.
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Tuesday, January 23 (Cont.)

veterans Administration Hospital (Cont.)

8:30 - 10:20 Surgery Conrerence; Seminar Conference Room, Bldg. I.

9 :30 - Surgery-Pathology Conference; Conference RoOm, Bldg. I.

10:30 - 11:50 Surgical Pathological Conference; Lyle Hay and E. T. Bell.

10:30 - Surgery Tumor Conference; Conference Room, Bldg. I.

1:00 - Chest Surgery Conference; J. Kinsella and Wm. Tucker; Conference
Room, Bldg. I.

1:30 - Liver Rounds; Samuel Nesbitt.

2:00 - 2:50 De~~tology and Syphilology Conference; H. E. Michelson and Staff;
Bldg. III.

3:30 - 4:20 Autopsy Conference; E. T. Bell and Donald Gleason; Conference Room,
Bldg. 1.

Wednesday, January 24

Medical School and University Hospitals

8:00 - 8:59 Surgery Journal Club; O. H. Wangensteen and Staff; M-I09, U. H.

8:00 - 9:00 Roentgenology-Surgica1-Pathologica1 Conference; Allen Judd and
L. G. Rigler; Todd Amphitheater, U. H.

11:00 - 12:00 Patho1ogy-Med1cine-Surgery Conference; Surgery Case; O. H. Wangensteen,
C. J. Watson and Staffs; Todd Amphitheater, U. H.

5:00 - 7:00 Dermatology Clinical Seminar; Dining Room, U. H.

5:00 - 5:50 Urology-Pathological Conference; C. D. Creevy and Staff; Eustis
Amphi thea ter •

12:00 - l:QO Badio-Isotope Seminar; Colloidal Gold Therapy; G. C. Wang; 113 Medical
Sciences.

Dermatological Pathology Conference; Todd Amphitheater, U. H.8:00 p. m.

Ancker Hospital

8:30 - 9:30 C1inico-Pathologica1 Conference; Auditorium.

3:30 - 4:30 Journal Club; Surgery Office.

¥.inneapolis General Hospital

9:00 - 10:00 Pediatric Rounds; Dr. Robin; 5th Floor Annex.

11:00 - 12:00 Pediatric Rounds; Franklin Top; 7th Floor Annex.
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Thursday, January 25

Lectures in Basic Science of Orthopedics; Conference Room, Bldg. I.

staff Meeting; Common Orthopedic Problems in Pediatrica; Wesley
Burnham; 4th Floor Annex.

Pediatric Rounds; E. J. Huenekens; 4th Floor Annex.1:30 -

7:00 p.m.

7:30 - 9:30 Pediatrics Cardiology Conference and Journal Club; ReYiew of Curr8nt
Literature 1st hour and Review of Patients 2nd Hour; 206 Temporary
West Hospital.

5:00 - 6:00 X-ray Seminar; Report of Meeting of Radiological Society of North
America; Eustis Amphitheater, U. H.

4:30 - 5:20 Ophthalmology Ward Rounds; Erling W. Hansen and Staff; E-534, U. R.

1:00 - 2:00 EKG and X-ray Conference; Classroom, 4th Floor Annex.

4:00 - 5:00 Physiology Seminar on Cardiac Metabolism; 129 Millard Hall.

5:00 - Bacteriology Seminar; The Role of Biotin in Certain Amino Acid
Deaminases; William Boyd; 214 Millard Hall.

9:00 - 9:50 Medicine Case Presentation; C. J. Watson and Staff; M-I09, U. H.

2:00 - 4:00 Infectious Disease Rounds; Main Conference Room, Bldg. I.

4:00 - 5:00 Infectious Disease Conference; W. Spink; Conference Room, Bldg. I.

8:30 - 12:00 Neurology Rehabilitation and Cass Conference; A. B. Baker.

8:30 - 10:00 Orthopedic-Roentgenologic Conference; Edward T. Evans and Bernard
O'Loughlin; Conference Room, Bldg. I.

11:30 - Pathology Conference; Main Classroom.

Minneapolis General Hospital

8:00 - 9:00 Pediatric Rounds; Forrest Adams; 4th Floor Annex.

12: 15 -

Wednesday, January 24 (Cont.)

Minneapolis General Hospital (Cont.)

10:00 - 11:50 Medicine Ward Rounds; C. J. Watson and Staff; E-22l, U. H.

11:00 - 12:00 Cancer Clinic; K. Stenstrom and A. Kremen; Todd Amphitheater, U. H.

Medical School and University Hospitals

12:00 - Physiological Chemistry Seminar; Transamination by Proteolytic
Enzymes; T. Hoshiko; 214 Millard Hall.
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Thursday, January 25 (Cont.)

veterans Administration Hospital

8:00 -

9:15 -

11:00 -

1:00 -

Surgery Ward Rounds; Lyle Hay and Staff.

Surgery Grand Rounds; Conference Room, Bldg. I.

Surgery Roentgen Conference; Conference Room, Bldg. I.

Chest Rounds; William Stead.

2:00 - 4:00 Infectious Disease Rounds; Main Conference Room, Bldg. r.

4:00 - 5:00 Infectious Disease Conference; Conference Room, Bldg. I.

Friday, January 26

Medical School and University Hospitals

8:30 - 10:00 Neurology Grand Rounds; A. B. Baker and Staff; Station 50, U. H.

9:00 - 9:50 Medicine Grand Rounds; C. J. Watson and Staff; Todd Amphitheater, U. H.

10:00 - 11:50 Medicine Ward Rounds; C. J. Watson and Staff; E-221, U. H.

10:30 - 11:50 Otolaryngology Case, Studies; L. R. Boies and Staff; Out-Patient
Department, U. H.

11:45 - 12:50 University of Minnesota Hospitals Staff Meeting; The Serum, Bilirubin;
Leslie Zieve, A. P. Falcone, and C: J. Watson; Powell Hall Amphitheater.

1:00 - 2:50 Neurosurgery-Roentgenology Conference; W. T. Peyton, Harold O.
Peterson and Staff; Todd Amphitheater, U. H.

2:00 - 3:00 Dermatology and Syphilology Conference; Presentation of Selected
Cases of the Week; H. E. Michelson and Staff; W-312, U. H.

2:00 - 4:00 Physiology Conference; 214 Millard Hall.

3: 00 - 4: 00 Neuropathology Conference; F. Tichy; Todd Amphitheater, U. H.

4:00 - 5:00 Clinical Pathological Conference; A. B. Baker; Todd Amphitheater, U. H.

4:15 - 5:15 Electrocardiographic Conference; 106 Temp. Bldg., Hospital Court, U. H.

5:00 - 6:00 Urology Seminar; Replacement Therapy After Adrenalectomy; E. J. Flink;
Eustis Amphitheater, U. H.

Ancker Hospital

1:00 - 3:00 Pathology-Surgery Conference; Auditorium.
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Friday, January 26 (Cont.)

Minneapolis General Hospital

9:00 - 10:00 Pediatric Rounds; Dr. Tobin; 5th Floor Annex.

9:30 - Surgery-Pediatric Conference; O. S. Wyatt and T. C. Chisholm; 4th
Floor Annex.

11:00 - 12:00 Pediatric Rounds; Franklin Top; 7th Floor Annex.

Veterans Administration Hospital

10:30 - 11:20 Medicine Grand Rounds; Conference Room, Bldg. I.

Medical School and University Hospitals

7:45 - 8:50 Orthopedic X-ray Conference; Wallace H. Cole and Staff; M-l09, U. H.

1:00 -

1:30 -

3:00 -

Microscopic-Pathology Conference; E. T. Bell; Conference Room, Bldg.I.

Chest Conference; Wm. Tucker and J. A. Myers; Ward 62, Day Room.

Renal Pathology; E. T. Bell; Conference Room, Bldg. I.

Sa turday, January 27

9:00 - 9:50 Medicine Case Presentation; C. J. Watson and Staff; E-22l, U. H.

9:00 - 10:30 Pediatric Grand Rounds; I. McQuarrie and Staff; Eustis Amphitheater,
U. H.

9:15 - 10:00 Surgery-Roentgenology Conference; J. Friedman, O. H. Wangensteen and
Staff; Todd Amphitheater, U. H.

10:00 - 11:30 Surgery Conference; O. H. Wangensteen and Staff; Todd Amphitheater,
U. H.

10:00 - 11:50 Medicine Ward Rounds; C. J. Watson and Staff; E-22l, U. R.

10:00 - 12:50 Obstetrics and Gynecology Grand Rounds; J. 1. McKelvey and Staff;
Station 44, U. H.

11:00 - Anatomy Seminar; The Mammalian Bronchial Tree; Dennis J. Kane:
Body Fat; Bernard Sandler; 226 Institute of Anatomy.

Ancker HospHal

8:30 - 9:30 Surgery Conference; Auditorium.

Minneapolis General Hospital
8:00 - 9:00 Pediatric Rounds; Forrest Adams; 4th Floor Annex.

11:00 - 12:00 Pediatric Clinic; Charles May; Classroom, 4th Floor Annex.

Veterans Administration Hospital

8:00 - Proctology Rounds; W. C. Bernstein and staff; Bldg. III.

8:30 - Hematology Rounds; P. Hagen and E. F. Englund.


