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Abstract
Internal Carotid Artery (ICA) dissection and other vascular abnormalities are known to cause pulsatile tinnitus, usually with
associated neurological symptoms and signs. We report a case of spontaneous intra-petrous carotid dissection with aneurysm
formation who had only pulsatile tinnitus.

The study was done at ENT and Radiology departments of
Warrington Hospital

smoker for the last 15 years. He was not on any regular
medication.

INTRODUCTION

Otoscopic examination, pure tone audiometry and
tympanometry were normal. Superficial temporal arteries
were felt to be normal on either side.

Dissection of the Internal Carotid Artery (ICA) is a rare but
increasingly recognised entity, in younger patients. It usually
presents with pain, cerebral ischaemia, Horner's syndrome or
intracranial haemorrhage and rarely with pulsatile tinnitus.1
Most cases are either traumatic in origin or have underlying
vascular disease such as atherosclerosis and fibromuscular
dysplasia.2 A small number of dissections which have no
obvious cause are classified as spontaneous.
We present a case of Intra-petrous ICA dissection that
occurred spontaneously. It was associated with aneurysm
formation and presented solely with pulsatile tinnitus. The
imaging strategies for pulsatile tinnitus are discussed, along
with Magnetic Resonance (MR) and Computerised
Tomography (CT) imaging features and different
management options available for dissecting ICA aneurysm.

The patient was referred to the vascular surgery department.
A Magnetic Resonance Angiogram (MRA) was
subsequently performed which revealed an area of stenosis
in the right ICA just inferior to its horizontal intra-petrous
segment (Fig.1). The Magnetic Resonance Venography
(MRV) as well as the Magnetic Resonance (MR) scan of the
brain was normal on that occasion.

CASE REPORT
A 36-year old, healthy manual labourer, presented to our
ENT clinic with a six month history of gradual onset
pulsatile tinnitus. Initially it was intermittent, becoming
apparent on exertion. Later his tinnitus became more
pronounced and present at rest. The hearing in both ears was
normal and there were no associated neurological symptoms.
The patient did not recall any head and neck trauma
associated with the onset of the tinnitus. There was no
family history or past medical history of migraine,
hypertension or hypercholesterolaemia. He has been a
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Figure 1

DISCUSSION

Figure 1: MRA showing stenosis in the right ICA (arrow).
There is some signal lateral to the stenosis, which is due to
slow flow within the aneurysmal sac of the dissection
(asterix).

The role of minor trauma as a cause of carotid dissection is
well described. Examples of such trauma include extreme
and prolonged neck extension or lateral flexion including
chiropractic manipulation.3 Several cases of pulsatile tinnitus
due to petrous ICA dissection, have been reported, but
without any associated aneurysm.4,5
There are only few case-reports of dissecting aneurysms of
the ICA causing pulsatile tinnitus. One such case was
associated with severe blunt trauma 6 whilst another was
probably secondary to fibromuscular dysplasia.1 The third
case reported of apparently spontaneous aetiology presented
after an army physical fitness test.7 Our patient developed a
spontaneous dissecting aneurysm of the Intra-petrous ICA,
presenting purely with pulsatile tinnitus, thus is probably the
first described in English language literature.

Computerised Tomographic Angiogram (CTA) showed the
right ICA to be aneurysmal in the vertical intra-petrous part,
just proximal to the horizontal portion, along with an
intraluminal septum in keeping with a small dissecting
aneurysm that measured 10mm x 6mm (Fig.2). The
horizontal portion of the right Intra-petrous ICA and the left
ICA were normal.
Figure 2

Figure 2: CT angiogram of the right ICA, sagittal view,
showing the aneurysm (asterix) in the posterior aspect of the
dissection, causing stenosis.

The most common initial symptom of ICA dissection is
unilateral neck or head pain followed by cerebral ischaemic
symptoms like transient ischaemic attacks and stroke.8 Other
infrequent symptoms include incomplete Horner's syndrome,
cranial nerve palsies and pulsatile tinnitus which can be
objective or subjective. Pulsatile tinnitus is the sole
presenting symptom in 4% and an associated symptom in
35% of cases involving spontaneous extracranial carotid
artery dissections.9 Most patients who may initially present
with only pulsatile tinnitus will subsequently develop
neurological symptoms.
The various aetiology for pulsatile tinnitus include vascular
tumours, congenital or acquired vascular abnormalities
around the ear, benign intracranial hypertension, otosclerosis
and Paget's disease.10
Diagnostic work-up for pulsatile tinnitus includes different
imaging modalities ranging from invasive Contrast
Angiography to non-invasive tests like MRA and CTA.
Doppler Ultrasound is generally not useful. There have been
different studies commending different algorithms for the
diagnostic approach. In general CT/ CTA is recommended
as the first line of investigation for tinnitus which is pulsatile
and when there are positive otoscopic signs. MR/ MRA, on
the other hand is the preferred first line modality when
tinnitus is non-pulsatile and the tympanic membrane is
normal on examination.10 As is well illustrated in our case,
the two modalities are complementary to each other and the
choice may be influenced by the accessibility and quality of
the available scanners as well as the local radiologist's
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preference and experience. The CTA technique is becoming
more popular with the availability of multi-slice CT
technology and its excellent multiplanar resolution. This is
particularly true for the petrous ICA imaging due to intraosseous course of the artery. Contrast Angiography may still
play a role in presence of normal CT and MR examinations
as it remains the best modality to show arterio-venous
malformations and fistulas.10
Management of ICA dissection in acute situation with
stroke, involve intra-arterial thrombolysis within six hours of
onset. Further anticoagulation with heparin followed by
warfarin or antiplatelet agents is recommended to prevent
thrombo-embolic complications.11 A Cochrane review has
shown no evidence to support the routine use of
anticoagulants or antiplatelets for the treatment of
extracranial ICA dissection.12 The clinical course of
dissecting aneurysm has been shown to be benign in
different studies.13,14 In the case of a dissecting aneurysm
formation, which happens in up to 40% of dissections13, the
management is mainly conservative especially in small
aneurysms as in this particular case. However, serial imaging
in the form of CT or MR angiography is prudent for the
aneurysm follow up.
The surgical treatment of dissecting aneurysms carries a
small risk of stroke and transient nerve palsies.15 The
different techniques include carotid ligation, aneurysm
resection and carotid reconstruction or cervical to
intracranial ICA bypass. Alternatively, endovascular
treatment with stenting and coil embolisation has been
reported successful for both intra and extracranial carotid
artery aneurysms.16
Our patient is not keen on any treatment and is planned to
undergo non-invasive imaging follow up and conservative
management.

CONCLUSION
It is worthwhile investigating patients presenting with
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persistent pulsatile tinnitus. The finding of a dissecting
aneurysm is rare and alarming but does appear to be benign.
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