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Spontaneous carotid dissection presenting lower cranial nerve palsies
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Abstract

Cranial nerve palsy in internal carotid artery (TCA) dissection occurs in 3—12% of all patients, bul in 3% of these a syndrome of
hemicranias and ipsilateral cranial nerve palsy is the sole manifestation of ICA dissection, and in 0.5% of cases there is only cranial nerve
palsy without headache, We present two cases of lower cranial nerve palsy. The first patient, a 49-year-old woman, developed left eleventh
and twelfth cranial nerve palsies and ipsilateral neck pain. The angio-RM showed an ICA dissection with stenosis of 50%, beginning
ahout 2 ¢cm hefore the carotid channel. The patient was treated with oral anticoagulant therapy and gradually improved, until complete
clinical recovery. The second patient, a 38-year-old woman, presented right hemiparesis and neck pain. The left ICA dissection, beginning
2 ¢m distal (o the bulb, was shown by ultrasound scanning of the carotid and confirmed by MR angiogram and angiography with lumen
stenosis of 90%. Following hospitalisation, 20 days from the onset of svmptoms, paresis of the left rapezius and sternocleidomastoidens
muscles became evident. The patient was treated with oral anticoagulant therapy and only a shight right arm parcsis was present at 10)
months follow-up. Cranial nerve palsy is not rare in ICA dissection, and the lower cranial nerve palsies in various comhinations constitute
the main syndrome, but in most cases these are present with the mator or sensory deficit due 1o cerebral ischemia, along with headache or
Homer's syndrome. In the diagnosis of the first case, there was further difficulty because the cranial nerve palsy was isolated withoul
hemiparesis, and the second case presented a rare association of hemiparesis and palsy of the cleventh cranial nerve alone. Compression
or stretching of the nerve by the expanded artery may explain the palsies, but an allernalive cause is also possible, namely the interruption
of the nurrient vessels supplying the nerve, which in our patients is more likely, © 2001 Elsevier Science BNV All rights reserved.
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mon clinical presentations of ICA dissection are hemic-
rania and ipsilateral oculosympathetic palsy or hemicrania
and delaved [ocal cerebral ischemic symptoms [15]. Other

1. Introduction

The incidence of TCA dissection for all age groups

ranges from 2.0 to 2.9 per 100,000 per year, and it is now
recognized as one of the common causes of ischemic
stroke in younger patients [14,15.22]. Due to advances in
ncuroimaging techniques and to a more widespread availa-
bility of these diagnostic methods, more patients with ICA
dissection are identified and a wider spectrum of clinical
presentation of such dissections is recognized. The com-
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manifestations such as neck pain, amaurosis fugax, bruirs.
dysgeusia or cranial nerve palsies may occur. Many cases
of cranial nerve palsies in ICA dissection have been
reported, including trigeminal nerve or chorda tympani
palsy, and laler involvement of the lower cranial nerve
palsies associated with ICA dissections has been reported
[10,18]. Two distinct syndromes of cranial nerve palsics
are recogmzed in association with ICA dissection. These
include a syndrome of lower cranial nerve palsies and a
syndrome of ocular motor palsies [4,5,16,18,21,24]. In the
syndrome of lower cranial nerve palsy, the twelfth nerve is
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almost invariably involved with or without other lower
cramal nerves; ninth, tenth, and eleventh, all or in part
[6.9,19.26]. The aim of this study is to signal two new
cases of paralysis of the last cranial nerves in the course of
ICA dissection, and to discuss the details and the patho-
genesis.

2. Case report

S.T.M.G, a 49-year-old temale, was admitted to hospital
after complaining of neck pain and left side headache
resistant to common analgesics. The history was positive
for migraine without visual disturbances starting from the
age of 18, but negative for neck trauma. The present
symptoms were not comparable to others previously
occurring. The examination showed a left tongue deviation
and paresis of the lefl traperius and sternocleidomastoideus
muscles, without palsy of other cranial nerve or focal
cerebral ischemic symptom (Fig. 1). The cerebral CT and
MRI were normal and ultrasound scanning of the carotid
circulation was performed (Acuson 128 XP/ 10, mountain
view 7 MHz linear array probe), which showed no wall
lesions or flow alterations in the left ICA. An MRI of the
skull base and neck showed thyroidal goitre involving the
right lobe, with left trachea displacement. Moreover, T -
weighted spin echo images acquired on axial plane re-

vealed an eccentric hyperiniense signal surrounding the left
ICA in the lasi part of the prepetrosal portion suggestive of’
a subacute intramural hematoma (Fig. 2). The MR angiog-
ram confirmed vessel stenosis, beginning 2 cm before
admittance of the vessel into the carotid channel and
continuing in the same channel for less than 1 cm. At the
same level, the maximum transverse diameter of the vessel
was increased by an oval formation with intermediate
signal intensity surrounding the luminal flow that repre-
sents intramural hacmorrhage, inside of which the lumen
lies in an eccentric way with a stenosis of 50%. There were
no irregularities of the vessel lumen typical of fibromuscu-
lar dysplasia and there were no clinically significant
aspects for other hereditary connective tissuc disorders.
Neurogenic EMG alterations were seen in the trapezius
and sternocleidomastoideus muscles. The blood examina-
tions including lupus-like anticoagulant, anti-phospholipid
antibodies. Lp (1), homocysteine, and APC resistance,
were normal. The molecular biology study excluded V
Leiden factor, C/T 677 mutation of the MTHFR. gene, and
prothrombin G20210A mutations.

The patient was treated with oral anticoagulants (INR
range 2 to 3) and gradually improved up to complete
clinical recovery. An MR angiogram performed at 50 days
distance from symptoms onset demonstrated the disappear-
ance of the alterations.

V.E. a 38-year-old woman, was admitted to hospital

Fig. 1. Patient $.T.M.G.: paresis of the lefi rapezius muscle.
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Fig. 2. (a, b) Patent S.T.M.G.: Axial T1-weighted MR image shows eccentric hyperintensity of the hematoma surrounding the left ICA (a). No signs of

left ICA dissection are seen al the lower scan level ().

because of a righl hemiparesis increasing over 3 days
along with neck pain. The left ICA dissection, beginning
2 cm distal to the bulb, was shown by ultrasound scanning
of the carotid and conflirmed by MR angiogram  and
angiography which showed a lumen stenosis of 90%. The
lumen stenosis stopped at the entry into the carotid canal,
The CT also showed a cerebral ischaemic lesion in the
territory of the middle left cerebral artery. There were no
irregularities of the vessel lumen, typical of fibromuscular
dysplasia, and there were no climically significant aspects
for other hereditary connective tissue disorders. Following
hospitalisation, 20 days from the onset of symptoms,
paresis of the left trapezius and sternocleidomasioideus
muscles became evident (Fig. 3). Neurogenic EMG altera-
tions were seen in these muscles. The blood examinations
including lupus-like anticoagulant, anti-phospholipid anti-
bodies, protein C, protein S. serum lactic acid, Lp (a),
homocysteine, APC resistance, were all normal. The
molecular biology study excluded V' Leiden factor and
prothrombin G/A 20210 mutations. The MTHFR gene
showed a heterozygous mutation C/T 677 and the
homocysteinaemia was high following methionine load:
30.1 pmol/1 (v.n. 10.3-26.7), with normal folic acid and
vitamins. The paticnt was treated with oral anticoagulant
therapy and only a slight right arm paresis was present at
10 months follow-up. The MR angiogram at 4 months
follow-up showed the normalisation of the vessel lumen of
left ICA.

3. Discussion

Rather than the typical lower cranial nerve palsy involv-
ing the twelfth, eleventh. tenth. ninth cranial nerves and
Horner's syndrome, our cases presented the sole in-
volvement only of the twelfth and eleventh or only the
eleventh. For this reason, the pathogenesis of the palsy
cannol easily be altributed to mechanical compression or
stretching of the nerves below the jugular foramen. Fur-
thermore. the mechanical theory does not explain the palsy
of twelfth and eleventh nerves, without invalvement of the
sympathetic, vagus and glossopharyngeal nerves which, in
the prepetrosal part of TCA, lie nearer to ICA. In particular,
such a mechanism must always involve the sympathetic
nerve which actually surrounds the ICA [8,11.20,25].
Moreover, in our first case, the size of the dissected vessel
was not significant and no dissecting aneurysms were
present.

In addition, the mechanical theory does not explain
other cranial nerve palsies reported in the literature, such
as the trigeminal, the facial nerve or ocular motor palsies
[5.7.12,17.21.23]. In only one of 190 cases reported by
Mokri does the ICA dissection extend into the carotid
canal, but there was no extension to the cavernous
scgment, where the ICA is in proximity to the oculomotor
nerves [ 15]. Therefore, in these cases as well, a mechanical
canse could not be hypothesized [4]. A less likely possi-
bility was cither a transicnt or permanent interruption of
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Fig. 3. Patient ¥.E.: Evident atrophy of left sternocleidomastoideus muscle (a) in comparison with the contralateral (k)

the blood supply to the cranial nerve. In the practice of
inlerventional neuroradiology, cranial nerve palsies are
recognized complications of intra-arterial embolization,
and a regressive paralysis of IXth, Xth and XIIth nerves
aller cerebral angiography is reported [1,13] In a study of
autopsy material, Havelins identified a very minor artery
that sometimes detaches from the ICA close to the base of
the skull. These authors commented that i this minor
artery contributes to the vascular supply of the nearby
cranial nerves, its compromise may cause segmental
ischemic damage to these nerves [3]. These nutrient
arteries are too small (200 to 300 pm in diameter). Three
vascular systems play a significant role in nutrient supply

Table 1
Cranial nerve anatomical vascular distribution

Vessel Orgin Branches

to most of the cranial nerve: the inferolateral trunk, often
arising from the ICA and the middle meningeal system,
and the ascending pharyngeal system that derive from the
external carotid artery [2,4] (Table 1). The lower cranial
nerves have a significant nutrient supply from the ascend-
ing pharyngeal system, which may present anomalies
originating from cervical ICA. An anomaly of this type,
which is difficult to demonstratc by means of standard
angiographic techniques, could be the basis, at least in part,
of the complications involving the cranial nerves described
by cercbral angiography, interventional neuroradiology and
in the cases of partial syndromes of lower cranial nerve
palsies in which there is no significant dilation of the artery

Variation of origin

Cramial nerves supplied

Superior or tentorial artery
Anteromeadial branch

Inferolateral runk  Siphon of inernal

carotid artery
Anterolateral branch
Posterior branch

Middle
meningeal system

Accessory meningeal artery
Middle meningeal
Petrous branch

External carotid artery

Ascending External carotid artery  Posterior neuromeningeal

pharyngeal systemn branch

Jugular
Hypoglossal
Musculospinal

No
No

External carotid artery
External carotid artery

Inferior lateral trunk
(inlernal carotid artery )
104 of cascs

Asvending pharyngeal artery
{internal carotid artery )

I, v

ITI, TV, V1 and the first
division of ¥V nerve
Second division of WV nerve
Third division of V nerve
Third division of V nerve
Third division of V nerve
VIl nerve

IX, X, and XI

X

Muscular ramus of X1
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and the nerves are not involved according to their degrec
of proximity with the ICA itsell.

In the only case reported in the literature, the paresis of
cranial nerves that arises after considerable lime from the
onset of symptoms was allribuled to a slow progressive, or
later acute, expansion of the carotid artery; bul in this casc
a gradual reduction of the stenosis and normalisation of the
flow was documenled by means of ecocolour doppler
ultrasound scanning, As an alternative, it might be possible
to hypothesise an embolic mechanism, with ischaemia of
the nerve, during the course of anti-coagulant treatment
and resolution of the wall thrombus [10].

We conclude that cranial nerve palsics are explained by
compression or stretching of the expanded artery in some
cases; most of them probably result from impairment of
the nutrient arterial supply to the related nerve. Such
impairment may he caused by distal embolisation, pressure
gradient changes in collateral supply, or anomalous origin
in the nutrient vessel and its impairment by the dissection,
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