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tebral ligations were used with good clinical results. These workers
did not mecasure pressure changes, but Poppen advised ligation
of the large vertebral artery for basilar artery ancurysms.

It is a well known fact that the circle of Willis presents itself
with great variation in man, and this is the main' factor as to
whether an adequate pressure decrcase will be obtained at a given
point after certain ligations. It is difficult to make pressure mecasure-
ments in different portions of the circle of Willis, and because of this
a complete knowledge of the dynamic characteristics of this structure
is not available.

In order to obtain this information an attempt was made to
construct a mode! of the ccrebral arterial tree and to circulate blood
through this system by means of a cardiac pump. Pressure and flow
studies were made after certain occlusions.

Method

Plastic tubing (polycthylene and taycon) was uscd. The diameters of the vessels
were taken from conventional anatomy Looks. These diameters are: carotid 4 mm.,
middle cercbral 3 mm., antcrior cercbral 2 mm., fosterior cerebral 2.5 mm., ante-
rior communicatings 1.5 mm., I mm., 0.7 mm., vertcbrals 3 mm., 2 mm., 1 mm.,
basilar 4 mm., superior cerebellar 2 mm., posterior inferior cerebellar 2 mm., poste-
rior communicatings 1.5 mm., 1 mm., 0.7 mm. As will be seen in figure 1, a large
tube (1.5 cm. diameter) was connected with the model as a main supplying vessel.
A reservoir was filled with heparinized blood and the proximal end of the main vessel
was placed in it. Before rcaching the model the main tube went through a Sigma
Motor cardiac pump. This pump gives pulsatile flow like a normal hcart. Figure 2
shows the diagram of the model. The lengths of the vessels were: internal carotid 16
cm., vertebral 10 cm., basilar 5 cm., posterior communicating 3 cm., anterior com-
municating 0.6 cm., proximal anterior cerebral 3.5 cm., and the distance between
the posterior inferior cerebellar-vertebral and vertebral-basilar junction 4 cm. The
terminal portions of the vesscls were made about 70 cm. long and the terminal ends
were connected with small tubes (1 cm. length and 1 mm. diameter) in order to
obtain adequate resistance in the system. With 1000 ml./scc. flow a mean pressure
of 100 mm. mercury was obtained. This flow corresponds to the normal cerebral
flow of an adult. The pressure, which is within normal limits for an adult, was in-
crcased by 10 and 20 per cent after occlusion of the vertebral and carotid arteries
respectively. Since systemic blood pressure docs not change after such an occlusion in
man this was simulated by dccreasing pump flow. All results were recorded under
100 mm. mercury systemic pressure in the main supplying tube. As the pressures
were taken distally in the system a gradual decrease was noted. At the terminal
portion of the vessel only 35 mm. mercury mecan pressurc was observed, which
corresponded to normal capillary resistance in man.

Pressure measurements were made with pressure transducers and recorded by
means of a Sanborn Twin Recorder. By using a switch on the recorder, mean and
pulse pressures could be recorded at the same time. As will be seen, figure 3 shows
the relationship of mean and pulse’ pressure changes. The same amount of mean
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with anterior communicating arteries of normal size. With a small
(0.7 mm. in diameter) anterior communicating, even a clinically dan-
gerous 75 per cent decrease was observed. An important consideration
would be the measurement of the pressure in the anterior cerebral
artery before and after temporary occlusion of the proximal anterior
* cerebral before deciding whether direct attack by ligation of the
ipsilateral proximal anterior cercbral is indicated. One might
question the danger of puncturing a small vessel like the
anterior cerebral. Woodhall and others have studied the effect of
puncturing the cerebral vessels withsmall calibre needles. When a
number 27, was used, no complications occurred even in the cortical
vessels. '

Middle cerebral aneurysms have been treated by carotid
ligations but results have not been satisfactory. 21213 About the same
amount of marked pressure decrease was obscrved in the middle
cercbral artery in the model. A possible explanation for this is that
in the peripherally situated middle cerebral aneurysms the return
of the decreased pressure might occur rapidly. This has not been
shown clinically and descrves attention. On the other hand cortical
blood flow studies have shown that cortical blood flow reaches the
normal level after a few minutes following carotid occlusion in the
neck. 1% Since flow and pressure have a linear relationship, one
would expect the return of the pressure to normal levels in the
cortical vessels in a short time after occlusion of the major cerebral
vessels. This is probably the main reason why ligations have little
value for the treatment of peripherally situated vascular lesions.
Posterior cercbral artery aneurysms should not be treated with
carotid or unilateral vertcbral ligations since occlusion of both arteries
only gives a 10 per cent pressure decrease. Falconer!® has treated a
posterior cerebral aneurysm with ipsilateral vertebral ligation and ap-
parently a good clinical result hasbeen obtained. This is the only
reported case in the literature with ligation, and neither the size of the
vertebrals nor the pressure measurements were reported. Moreover,
it would be unwise to draw a conclusion from a single case. Posterior
fossa aneurysms will also obtain little benefit from unilateral vertebral
occlusions if both vertebrals have about the same diameter. Hutchinson
and Yates® have found that 'the vertebral arteries differed in g2 per
cent of human autopsies. Thisis a great percentage and means that
most of the cases, after unilateral vertebral ligations, show either very
insignificant pressure drops as measured by Bakay and Sweet,® or
marked decrease of the pressure in the vertebral tree, as was observed
by others. 1117,









