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a b s t r a c t 

Tinnitus is the perception of sound in one or both ears when no external noise exists to 

cause that perception. It can be otological, neurological, drug-related, traumatic, due to ex- 

posure to high decibel levels, or associated with a vascular abnormality—the latter usually 

causing pulsatile tinnitus. We present the diagnostic image of a patient with pulsatile tin- 

nitus with terminal plate dehiscence of the jugular bulb and review the diagnostic workup. 

Jugular bulb dehiscence is a venous variant that consists of an upper and lateral extension 

of the jugular bulb into the middle ear through a dehiscent sigmoid plate. It is the most 

common vascular anatomical variant of the petrous portion of the temporal bone. Imaging 

studies are essential for establishing a diagnosis and defining possible anatomical variants. 

© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Tinnitus is the perception of sound in one or both ears with no
external causative agent [1] . The aetiology can be otological,
neurological, stress-related, traumatic, impacted cerumen, a
foreign body, drug-related, and overexposure to high decibel
levels. It can also be cryptogenic with no radiologically iden-
tifiable cause [2] . Tinnitus can be of vascular aetiology associ-
ated with pulsatile tinnitus. 

We present the case of a female patient with pulsatile tin-
nitus and review the diagnostic workup. 
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Case report 

A 21-year-old female student with no relevant medical or per-
sonal history came to the otolaryngology clinic with a history
of tinnitus. She said that her problem started gradually five
years before when she noticed moderate-intensity pulsatile
tinnitus in her left ear. The patient stated that it was constant
and related to her heartbeat. The sound had a deep tone, sim-
ilar to a heart murmur with increasing intensity. It was atten-
uated by pressing on the neck and turning her head to the left
and worsened with moderate exercise. It was not obscured by
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Fig. 1 – Coronal view of both middle ears by computed tomography in a patient with pulsatile tinnitus in the left ear. The 
asymmetry of both jugular bulbs can be observed at the level of the jugular foramen, with dominance and elevation of the 
left jugular bulb. Note the sigmoid plate dehiscence on the left side (white arrowhead), which conditions discrete protrusion 

of the left jugular bulb into the middle ear. 

Fig. 2 – Contrast computed tomography of the left ear of the same patient, in axial (A), sagittal (B), and coronal (C) view by 

multiplanar reformatting, where sigmoid plate dehiscence is observed (white arrowhead). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

external noise and affected her daily activities and sleep. She
denied headache, vertigo, cervical pain, hearing loss, and loud
noise exposure. She had no history of head trauma, use of oto-
toxic agents, otological surgery, previous infection, and there
had been no discharge from the ear. 

On physical examination, there were no relevant findings.
Laboratory tests, including a thyroid function test, were
normal. An audiogram with Warbie sound and a spoken
audiogram to differentiate similar words were normal. A
cardiac Doppler ultrasound and echocardiography to rule
out internal jugular vein reflux and tricuspid valve insuffi-
ciency, respectively, did not show pathological data. Imaging
studies, including contrasted computed tomography (CT)
and contrast-enhanced magnetic resonance imaging (MRI),
showed dehiscence of the sigmoid membrane with a high
jugular dome above the level of the floor of the internal
auditory canal ( Figs. 1 and 2 ). Reformatted axial, sagittal, and
coronal images of contrasted MR with T1 + C SPGR technique
in the venous phase of the left ear showed a protrusion of the
left jugular bulb towards the middle ear ( Fig. 3 ). No specific
treatment was provided since it was not considered necessary
to correct the dehiscence of the jugular bulb. At follow-up,
the patient stated that she continues to control the noise by
pressing on the neck and turning her head. 

Discussion 

Many individuals experience, after intense exercise, pulsatile
tinnitus that stops when the heart regains its normal rhythm.
An increase in its intensity can occur with hypertension, and
it can disappear when normotension is achieved. Pulsatile
tinnitus occurs in less than 10% of patients with tinnitus
and can be unilateral or bilateral [3] . The workup of a patient
includes a clinical examination and an audiological eval-
uation. It should also include a neurovascular and cardiac
assessment [4] . Differential diagnoses include vascular abnor-
malities (stenosis, aneurysms, arteriovenous fistula, capillary
hyperemia due to acute otitis, intracranial hypertension [3] ,
or an anatomical malformation of the high jugular bulb
secondary to dehiscence of the sigmoid membrane [5] ). Other
causes such as hyperthyroidism and cardiac valve disease
should be considered [6] . 
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Fig. 3 – Reformatted images in axial (A), sagittal (B), and coronal (C) planes of a contrasted magnetic resonance with T1 + C 

SPGR technique in the venous phase of the left ear, where it is possible to observe elevation of the left jugular bulb and a 
discrete protrusion of the same towards the middle ear at the level of the hypotympanum (white arrowhead). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Jugular bulb dehiscence is a venous anatomical variant. It
consists of an upper and lateral extension of the jugular bulb
into the middle ear through a dehiscent sigmoid plate [3] . This
defect does not usually grow, and although congenital, it can
be diagnosed at any age by otoscopy or imaging studies [7] .
Dehiscence of the vestibular aqueduct has been reported in
up to 10% of patients with jugular vein bulb dehiscence. It is
considered the most common vascular variant of the petrous
portion of the temporal bone, being reported in 7% of autop-
sies [8] . 

The diagnosis of pulsatile tinnitus includes computed to-
mography and magnetic resonance [9–11] . A jugular vein
Doppler can be necessary in some cases to rule out other
causes [12] . In an unenhanced study, focal dehiscence of the
sigmoid plate and an area with soft tissue density are ob-
served. The jugular vein bulb extends superolateral towards
the posteroinferior portion of the middle ear. After post intra-
venous contrast administration, the protruding mass can be
observed through the dehiscence, similar to jugular bulb and
sigmoid sinus enhancement [ 9 ,13 ,14 ]. 

A contrasted MRI venogram can also be used. However, the
defect can be difficult to characterize due to the high blood
flow of the jugular bulb and the sigmoid sinus [11] . In T1 and
T2 sequences, the protruding mass can be observed through
the dehiscence with a heterogeneous increase in its inten-
sity. The T2 sequence can be useful to distinguish another
vascular anatomical variant from jugular bulb thrombosis. In
the contrasted T1 technique, the same intensity is observed
between the protruding mass and the jugular bulb. In the
coronal plane, a lobulation is visualised that project from
the superior external margin of the jugular bulb towards the
hypotympanum [10] . 

Interventions are rarely performed to correct jugular bulb
dehiscence. However, when symptoms are severe, direct re-
construction of the middle ear floor can be done by placing a
septal cartilage autograft on the sigmoid plate dehiscence. 

Patient Consent 

The authors confirm that written and signed consent for pub-
lication was obtained from the patient in this case report. 
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