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Short report

The role of vertebral angiography in the investigation
of third nerve palsy
MP BARNES, BJ HUNT, IR WILLIAMS

From the Mersey Regional Department of Medical and Surgical Neurology, Walton Hospital, Liverpool, UK

SUMMARY The association between intracranial aneurysm and third nerve palsy in a series of fifty
patients presenting to this unit over a six year period has been studied. All aneurysms causing a
third nerve palsy were found to be in the anterior circulation and all were adequately demonstrated
by carotid angiography alone. None of the thirty cases of posterior circulation aneurysm was
associated with a third nerve palsy. Vertebral angiography carries a higher risk of serious compli-
cation than carotid angiography. We feel that the added risk of vertebral angiography is not justified
for the investigation of an isolated third nerve palsy.

Isolated paralysis of the third cranial nerve can be
caused by neoplasm, aneurysm, head trauma,
vascular or inflammatory disease.1 If the cause is
not found by means of non-invasive investigations,
such as skull radiography or CT scan, then it is
usual to proceed to angiography with a view to
demonstrating either granulomatous disease, such
as the Tolosa-Hunt syndrome, or an intracranial
aneurysm.
The most common site of an aneurysm causing

a third nerve palsy is the junction of the internal
carotid and posterior communicating arteries
(PCoA aneurysm).2 Aneurysms at other sites on the
internal carotid artery or in the basilar-posterior
cerebral territory can also produce a third nerve
palsy.2-4 Most of these aneurysms will be shown by
carotid angiography. If no aneurysm is seen on
carotid studies then vertebral angiography may be
performed to demonstrate either a PCoA aneurysm
filling from the posterior circulation or an aneurysm
of the vertebrobasilar system. However, vertebral
angiography is associated with a higher risk of
morbidity and mortality than carotid studies.5 6
In addition, surgery for posterior circulation
aneurysms carries a higher risk in the age group in
which they are most frequently found. Therefore,
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we have investigated the circumstances in which
vertebral angiography is justified for the investiga-
tion of a third nerve palsy.

Patients and methods

We have reviewed three groups of patients, all of whom
were admitted to the Mersey Regional Department of
Medical and Surgical Neurology during the six year
period 1973-1978, during which 510 patients were
admitted with intracranial aneurysm: Group 1-50 patients
with an intracranial aneurysm associated with a third
nerve palsy, in order to assess the relative frequency
of occurrence in the anterior compared to the posterior
circulations; Group 2-132 patients with a PCoA
aneurysm, with or without a third nerve palsy, in order
to assess whether such aneurysms are adequately demon-
strated by carotid angiography alone; Gr-oup 3-30
patients with an aneurysm of the posterior circulation,
in order to assess the association between these
aneurysms and a third nerve palsy.

Results

GROUP 1
Fifty patients had a third nerve palsy associated with
an intracranial aneurysm (table 1). No aneurysm
of the vertebrobrasilar system produced an oculo-
motor palsy. All aneurysms were demonstrated
by carotid angiography alone. Twenty-one patients
presented with an isolated oculomotor palsy, 29
presented with a subarachnoid haemorrhage associ-
ated with the third nerve palsy.
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Table 1 Aneurysms associated with a third nerve palsy

Site Total Demonstrated by carotid
angiography alone

Carotid
-Sapraclinoid
-PCoA 43 43
-Internal carotid 3 3

bifurcation
-Ophthalmic I *

-Infraclinoid 3t 3
Vertebrobasilar 0 0

50 50

*Associated with a palsy of the fourth and sixth nerves and proptosis.
tTwo of these were associated in addition with palsies of the fourth,
fifth (upper division) and sixth nerves

GROUP 2
One hundred and thirty-two patients were found to
have a PCoA aneurysm, 12 medical records were
untraceable. Table 2 shows the presenting features
of the remaining 120 patients. Forty-three patients
(36 %) had a third nerve palsy, 25 of whom had an
associated subarachnoid haemorrhage. One aneu-
rysm was found incidentally during angiography for
suspected sub-dural haematoma. All PCoA aneu-
rysms were demonstrated by carotid angiography
alone. Vertebral studies were performed in 14 cases
but did not yield any further useful information.
It is of interest that there was a female:male ratio
of approximately 4:1 in those who presented with a
subarachnoid haemorrhage but the ratio was
approximately 1:1 in those who presented with a
third nerve palsy alone.

Table 2 Presentation ofPCoA aneurysms

Subarachnoid Subarachnoid Third nerve Incidental Total
haemorrhage haemorrhage palsy alone finding
alone plus third

nerve palsy

Male 15* 4 8 0 27
Female 61t 21* 10 1 93

Total 76 25 18 1 120

*One had a unilateral hemiparesis; t8 had a unilateral hemiparesis
and one a homonymous hemianopia; +2 had a unilateral hemiparesis.

GROUP 3
Table 3 shows the site of the 30 cases of posterior
circulation aneurysm. All cases presented with a
subarachnoid haemorrhage and none was associated
with a third nerve palsy.

Discussion

Oculomotor palsy is recognised as an important
indicator of an intracranial aneurysm. Rucker,'
in a large series, found that about 18% of third

Table 3 Site ofposterior circulation aneurysms

Site Total

Basilar artery (bifurcation) 17
Posterior inferior cerebellar artery 8
Posterior cerebral artery 4
Vertebral artery I

30

nerve palsies were due to aneurysm. The site could
be conveniently divided into three groups; infra-
clinoid and supraclinoid aneurysms of the internal
carotid artery or its branches and aneurysms of the
vertebrobasilar system. The supraclinoid group is
the commonest accounting for 94% of the aneu-
rysms causing a third nerve palsy in our series, in
comparison with 82% in a series by Cogan.2 The
aneurysm almost invariably arises at the origin of
the posterior communicating artery but can arise
at the origin of the anterior cerebral artery,4 anterior
communicating artery,4 ophthalmic artery,2 or at the
internal carotid bifurcation. In this series 6% of
aneurysms causing a third nerve palsy were in the
infraclinoid group, compared to 14% of Cogan's
series.2 These aneurysms are usually associated with
palsies of the third, fourth, fifth (upper division)
and sixth cranial nerves, as in two of our cases.
Aneurysms of the vertebrobasilar system may

cause a third nerve palsy, but this is unusual. The
most common sites are at the distal end of the
basilar artery or the proximal posterior cerebral
artery.2 3 7 There were 21 aneurysms at these two
sites in our series but none was associated with a
third nerve palsy. Sarner and Rose8 found that four
of 36 cases of vertebrobasilar aneurysm had a third
nerve palsy. Cogan2 found that only 4% of
aneurysms causing a third nerve palsy were in the
vertebrobasilar system. It is, therefore, possible, but
unlikely, that an aneurysm causing a third nerve
palsy would not be detected on carotid angiography.
However, surgery for aneurysms in the posterior
circulation is hazardous and, even in specialised
centres, is still associated with a high morbidity
and mortality.9 10 In most centres a conservative-
approach to these aneurysms is still adopted.

Vertebral angiography is associated with a higher
risk of serious complication than carotid angio-
graphy. In Takahashi's series of 422 angiograms6
all neurological complications occurred in vertebral
studies. Wishart5 found a higher risk of neurological
complications (65 %) in vertebral studies compared
to carotid injection (4-2 %). Olivecronall reports a
more favourable comparison between vertebral
and carotid angiography but his paper does show
that despite accounting for only 22% of angiograms,
vertebral studies produced 33 % of the permanent
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neurological sequelae. Mani,12 however, found no

significant difference in complication rates according
to the vessel injected. Despite this recent promising
report, if vertebral angiography is shown to be
unnecessary for the investigation of a third nerve

palsy, this can only be of benefit to the individual
patient.

All aneurysms in our series causing a third nerve

palsy were in the supraclinoid or infraclinoid groups

and all were demonstrated by carotid angiography.
Vertebrobasilar aneurysms are relatively infrequent,
accounting for only 6% of our series, and are

rarely associated with an oculomotor palsy. In view
of the higher mortality and morbidity of surgery
for posterior circulation aneurysms the risk of
missing a surgically treatable vertebrobasilar aneu-

rysm is very small. We feel that the added risk of
vertebral angiography is not justified in the investi-
gation of an isolated third nerve palsy presenting
without associated subarachnoid haemorrhage.

We wish to thank the neurologists and neuro-

surgeons in the Regional Department of Medical
and Surgical Neurology for access to their records.
Dr NR Clitherow has been of great help in the
interpretation of the radiographs.
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