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Spontaneous dissection of the intrapetrous internal carotid
artery

S. R. SAEED, F.R.C.S.,t A. E. HINTON F.R.C.S.,t R. T. RAMSDEN F.R.C.S.,t R. H. LYE F.R.C.S.* (Manchester)

Abstract
Two cases of cervicocephalic arterial dissection of the intrapetrous carotid artery are described. One patient presented
with intolerable objective pulsatile tinnitus, the other with a cerebral infarction. Both were successfully treated with
anticoagulants. The significance of minor degrees of trauma and of neck extension in the aetiology of these apparently
spontaneous lesions is discussed.

Introduction
Cervicocephalic arterial dissection (CCAD) is a relatively rare,
but increasingly recognized cause of acute stroke. In many
instances there is an identifiable aetiological factor such as
disease of the arterial wall, or external or penetrating trauma to
the vessel, but just as frequently there is no obvious cause and
these lesions have been regarded as spontaneous. The signif-
icance of minor degrees of trauma in such cases has recently
been re-emphasized by Trosch et al. (1989). Two patients with
CCADs of the intrapetrous portion of the internal carotid
artery following trivial trauma are described, presenting with
totally different clinical syndromes.

Case Reports
Case 1

A 42-year-old woman experienced the sudden onset of pulsa-
tile tinnitus in her right ear some twenty-four hours after the
development of a severe occipital headache. For two days prior
to the commencement of her symptoms she had been redec-
orating her home, and spent several hours repapering and
painting her ceiling, with her neck extended. The tinnitus rap-
idly increased in intensity and became so intolerable that she
became acutely agitated, and had been unable to sleep for
almost two weeks. She experienced no other otological symp-
toms and had had no problems with her balance. She was an
otherwise fit person with no history of otological, neurological
or vascular disease. On examination there was no abnormality
to be seen in the ears, and she was neurologically intact. The
blood pressure and cardiac rhythm were also normal. A harsh
rasping pulsatile bruit was clearly audible on auscultation of
the right side of the neck, face, ear and forehead and was loud-
est in the temporal region.

Pure tone audiometry revealed normal hearing on both
sides, but tympanometry yielded a pulsatile tracing synchro-
nous with the arterial pulse. A CT scan with contrast was
normal and carotid angiography was performed. This revealed
a subintimal dissection of the intrapetrous portion of the right
internal carotid artery (Fig. 1) but minimal narrowing of the
lumen.

Treatment was commenced with anticoagulants, sodium
heparin 40000 iu per day for forty-eight hours and oral sin-
throme. In addition, the patient was heavily sedated to allow
her to sleep. Within twenty-four hours there had been a very

marked decrease in the intensity of the tinnitus, to the extent
that it was tolerable and there was a considerable improvement
in her psychological state and she was discharged home two
days later on oral anticoagulants. At review one month later,
she was symptom free and the treatment was discontinued.
One year later she has had no recurrence of her tinnitus.

Case 2

A 42-year-old male presented with left frontal headache and
with numbness and weakness of the right upper and lower
limbs. These symptoms developed some hours following a
game of badminton during which he felt light headed, was
aware of a transient blurring of vision in the left eye, and
noticed that he was unable to articulate clearly. There was no
loss of consciousness. There was no hearing loss and no tin-
nitus. On examination he was found to have marked weakness
of the right shoulder and elbow, and of a lesser degree in the
right hand. Right sided hip, knee and ankle movements were
weak. Depressed pinprick sensation was demonstrable on the
right side in the dermatomes C2-T4. There was no neck stiff-
ness. Examination of the cardiovascular system failed to reveal
any abnormality. There was no bruit audible in the neck.

Lumbar puncture was performed and examination of the
CSF was normal. CT scan suggested a left temporoparietal
infarction but was inconclusive. Digital angiography (DART
and DIVA) showed the appearance of a spontaneous dissec-
tion of the internal carotid artery in its intrapetrous section
with severe concentric stenosis at that level (Fig. 2).

Treatment with anticoagulants was initiated (Heparin
30000 iu over twenty-four hours followed by Warfarin for a
period of three months). During the first two weeks following
the commencement of treatment, there was a steady improve-
ment in both the sensory and motor dysfunction, and after
three months he has made an almost total recovery.

Discussion
Cervicocephalic arterial dissection is a relatively uncommon

cause of acute stroke. In a ten year study in which angiography
was carried out in 4,531 cases of stroke, no more than nineteen
instances (0.4%) of dissection were detected (Biller et al,
1986). Of these sixteen were extracranial, but in none of the
cases was the intrapetrous segment of the internal carotid
specifically mentioned as the site of the dissection. O'Connell
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FlG. 1

Right carotid angiogram showing dissection of the intrapetrous
segment of the internal carotid artery.

et al. (1985) reviewed 51 cases of CCAD in which full surgical
or post mortem data were available and came to a number of
conclusions. In general, extracranial dissection tends to be
commoner in older patients (average age 52 years) and is
usually characterized by medial dissection which is secondary
to arteriosclerosis, fibromuscular dystrophy or cystic medial
necrosis in two-thirds of cases. Intracranial dissection, which
carries a graver prognosis, tends to be a disorder of younger
adults (average age 27 years) and is more likely to occur in the
subintimal plane. It is clear that many dissections occur in
apparently healthy vessels. At the onset of the dissection,
symptoms may be minor and transient but as the dissection
develops the arterial lumen narrows and may occlude and
patients commonly present with ischaemic infarction.

Dissections which are not obviously caused by vascular
disease or by major blunt or penetrating trauma have tended to
be labelled as 'spontaneous'. Trosch et al. (1989) have recently
re-emphasized the fact that very minor degrees of trauma may
appear to be responsible for many of these 'spontaneous' extra-
cranial dissections. They postulate that in certain circum-
stances sudden hyperextension of the neck may cause fixation
of the internal carotid artery against the transverse process of
C2. When this is accompanied by rotation of the neck, internal
tearing of the vessel may ensue. They quote examples from the
literature of dissection following such everyday activities as
shaving, eating (Fisher et al., 1978), coughing, nose blowing,
and certain sporting pursuits (Hart and Easton, 1982), as well
as the more strenuous effort of childbirth (Wiebers and Mokri,
1985). Trosch et al. add their own case of spontaneous dissec-
tion of the internal carotid artery following repeated hyper-
extension of the neck in what they call a 'bottoms up' drinking
ritual in a healthy young woman. In Case 1 described in this
paper, the prolonged hyperextension of the neck associated
with decorating a ceiling would appear to have been the pre-
cipitating factor, whereas in the second patient it was related to
sporting activity, with presumably repeated episodes of cranio-
cervical extension.

Pulsatile tinnitus is not a particularly uncommon complaint.

It is caused by turbulence in the flow of arterial blood, usually
in part of the carotid tree. In older people that turbulence is
usually set up by blood flowing over atherosclerotic lesions.
When one considers the proximity of the intrapetrous carotid
artery to the cochlea, it is easy to understand how turbulence
may be transmitted to the ear as sound. A developing dissec-
tion initiates turbulence in the blood flowing past it and the
patient experiences tinnitus, as in Case 1. In most instances a
progressive process of obliteration occurs and blood flow in the
vessel ceases with consequent infarction. In the absence of
blood flow tinnitus will not be heard and this was the case in the
second patient described. Other uncommon causes of pulsatile
tinnitus include AV fistula of the posterior fossa dura (Aren-
berg and McCreary, 1971), or between the occipital artery and
the lateral sinus (Morrison, 1989; Courteney Harris et al.,
1990), and of course vascular temporal bone tumours such as
those of the glomus jugulare. The increasing availability of
digital contrast radiology has made evaluation of the symptom
more straightforward, although it would seem excessive to sub-
ject all patients with pulsatile tinnitus to the investigation. Sud-
den onset of the tinnitus particularly in a young person, a
history of trauma or of sudden or prolonged neck extension, or
the coexistence of other otological, neurological or cardio-
vascular abnormalities might indicate those patients worthy of
further investigation.

The usual management of CCADs has been aimed at the
prevention of propagation of thrombus and distal emboliza-
tion. To this end most authors have advocated the use of hepa-
rin with or without oral anticoagulants, although this regimen
has not been demonstrated prospectively to be of significant
value. In Case 1 the anticoagulants were prescribed with the
specific intention of reducing the viscosity and thus the turbu-
lence of the blood and so diminish the tinnitus. In this it was
rapidly and completely successful. In due course these dissec-
tions tend to heal and occluded vessels often recanalize within
six months (Bogousslavsky et al., 1987).

In view of the fact that the prognosis from most extracranial
dissections is favourable, the vascular pathology in 'sponta-
neous' cases will remain elusive, and the role of minor every-
day activities in their initiation will remain a matter of

FIG. 2
Left carotid angiogram showing stenosis of the internal carotid

artery. There is no flow of contrast past the stenosis.
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conjecture. There is a good case, however, for prospective
evaluation of different treatment modalities, particularly
since, with the increasing use of digital angiography, an increas-
ing number of young adults presenting with acute stroke will be
recognized as having suffered an arterial dissection of the cra-
niocervical junction.
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