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INTRODUCTION 

Tinnitus is the conscious, usually unwanted perception of 

sound that arises or seems to arise without an external 

source.1 

Tinnitus may be categorised as subjective, objective, 

primary or secondary. 

Objective tinnitus accounts for only 5% and has various 

aetiologies both otological like Meniere’s disease, 

Acoustic neuroma etc.; and non otological causes such as 

traumatic, infectious, oncological, pharmacological, 

systemic and vascular causes like glomus tumours and 

vascular malformations like DAVFs. In the presence of 

such varied aetiologies, it is imperative to use 

standardized protocols in the otolaryngology consult, 

without underestimating any sign, since it may very well 

be the first manifestation of a serious and potentially fatal 

pathology.1-3 

The most frequent causes of objective tinnitus described 

in literature are arteriosclerosis of the carotid or 

subclavian artery and benign intracranial hypertension; 

however, DAVFs are a far less common cause.1-3 

Less than 10% of patients who present with tinnitus 

suffer from pulsatile tinnitus.4 Pulsatile tinnitus is 

described as a tinnitus producing sound of regular 

pulsations. This may be subjective or objective and there 

is usually a genuine physical source of sound.5 

There are two plausible causes of pulsatile tinnitus: 1) 

Blood flow acceleration or changes in blood flow disrupts 

the laminar flow and the resulting local turbulence is 

audible. 2) Normal flow sounds within the body are 

perceived more intensely, either as a result of alterations 
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in the inner ear with increased bone conduction or as a 

result of disturbance of sound conduction leading to loss 

of the masking effect of external sounds.1 

Pulsatile tinnitus is usually unilateral, unless the 

underlying vascular pathology is bilateral.  

Somatosensory pulsatile tinnitus presents as bilateral 

tinnitus with no vascular cause but more often than not, it 

is possible to identify the cause of pulsatile tinnitus.6 In 

addition to the patient’s medical history and targeted 

clinical examination, imaging procedures also play an 

important role in diagnosis. However, despite careful 

examination, no cause is found in up to 30% of patients.7 

The DAVFs consist of small anomalous connections or 

shunts between the collateral of a dural artery with the 

dural vein or sinus, constituting just 10%-15% of all 

intracranial arteriovenous malformations.8 Most of them 

are idiopathic and a small percentage have an associated 

history of craniotomy, trauma or thrombosis of the dural 

sinus. They are more frequent between the 6th and 7th 

decade of life and in women, although men are the ones 

who frequently present with more severe clinical 

manifestations. 

TSDAVF is a diagnostically elusive entity that is critical 

for the otologist to account for when confronted by 

pulsatile tinnitus in the face of normal otoscopy. If left 

untreated, TSDAVF may result in a catastrophic 

outcome. 

CASE REPORT 

A 26-year female presented to the ENT outpatient 

department with chief complaints of ringing sensation in 

left ear for a duration of 2 months. Patient was apparently 

normal 2 months ago, when she developed, ringing 

sensation (gushing sound) in left ear, which was 

synchronous with the heartbeat. It was insidious in onset, 

intermittent, progressive and more noticeable during 

night hours and was associated with sleep. There were no 

other otological symptoms like ear discharge, giddiness 

and decreased hearing. No aggravating or relieving 

factors. She also had a left earache since 2 months, sharp 

shooting pain, intermittent type, radiating from behind 

the ear to the left side of neck. She didn’t have any 

history of trauma or surgery in the past, and no known 

comorbidities. 

A detailed otological examination was conducted which 

revealed bilateral intact and normal tympanic 

membranes. Tuning fork tests were normal on both the 

sides. On auscultation of the mastoid, a vascular bruit 

was heard over left mastoid. 

PTA showed (Figure 1) normal hearing in both ears. 

Impedance audiogram showed “A” type curve. Blood 

investigations were done, which showed CBC within 

normal limits, vitamin B12 levels were 128 pg/ml and 

Homocystiene levels were 120 mcmol/L (severe raise). 

 

Figure 1: PTA of normal hearing in both ears. 

Patient was further investigated with HRCT temporal 

bone which showed thinning and erosions of left mastoid 

bone with bony dehiscence, along the lateral aspect of 

sigmoid sinus with a prominent emissary vein foramen 

adjacent and posterior to left mastoid bone (Figures 2-4). 

MRI brain of the patient showed luminal irregularities in 

distal most part of left transverse sinus, left transverse 

sigmoid junction. 

 

Figure 2 (A and B): HRCT temporal bone-axial view-

showing thinning and erosion of medial wall of left 

mastoid sinus (Red arrrow) and coronal view-thinning 

of medial wall of left mastoid sinus. 

A 

B 
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Figure 3: HRCT temporal bone-A prominent 

emissary vein foramen posterior to the left mastoid 

sinus. 

 

Figure 4 (A and B): MRV-thinning of left sigmoid 

sinus. 

Patient was further evaluated with MRA and MRV which 

showed the following findings: 1) Multiple abnormal 

flow voids along the left sigmoid and transverse-sigmoid 

junction. 2) Dilated left external carotid artery branches 

with hypertrophied meningeal branches of left cavernous 

internal carotid artery. 3) Irregular filling defects and 

narrowing in the left sigmoid sinus which were 

suggestive of chronic venous thrombosis. 4) Prominent 

left sided vein of Labbe. 5) Prominent left venous sinus 

and torcula, suggestive of venous reflux. 

Imaging features of MRV were suggestive of left 

transverse sigmoid dural arterio-venous fistula with 

multiple feeders from left ECA and ICA and venous 

reflux. 

Patient was further subjected to 3 dimensional DSA 

which showed: 1) Type IIa (Cognard) dural arterio-

venous fistula involving left transverse sigmoid sinus 

junction with venous reflux and left ICA, MMA, occipital 

artery feeders were noted (Figure 7). 2) Patient thereafter 

underwent-endovascular embolization of the left 

transverse sigmoid dural arteriovenous fistula done 

through femoral artery and vitamin B12 oral 

supplementation was given. 3) Patient was followed up 

after 2 weeks and subsequently after 12 weeks at which 

time she was completely symptom free. 

 

Figure 5: MR angiography-multiple abnormal flow 

voids along the left sigmoid and transverse-sigmoid 

junction. 

 

Figure 6: MRA-Dural arterio-venous reflux. 

A 

B 
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Figure 7: 3D DSA. 

DISCUSSION 

Pulsatile tinnitus has a myriad and varied spectrum of 

causes which can be accurately assessed only with a 

detailed clinical examination and an extensive diagnostic 

workup. The cause can be non-vascular like myoclonus 

and vascular such as, DAVF, arterio-venous 

malformation or aneurysm.9 In transverse sigmoid DAVF 

(TSDAVF), the common causes of fistula formation are 

congenital vascular malformations, traumatic causes and 

pregnancy. Although DAVFs constitute only 10% of 

vascular causes; of all intracranial DAVFs, those that 

drain into the transverse and sigmoid sinus are the most 

common.10-13 Fortunately, these types also have the most 

benign course. 

Our patient was a young female, vegetarian by diet with 

no history of trauma. Her blood work up showed low 

Vitamin B12 levels, which is a cause for elevated levels 

of homocystiene. These elevated levels might have 

further caused the stenosis thereby resulting in fistula 

formation. Hence the probable cause of TSDAVF in our 

patient might be raised homocystiene levels. 

Accurate diagnosis in pulsatile tinnitus is essential 

because in the majority of cases a treatable underlying 

aetiology can be identified. Failure or delay in the 

diagnosis of TSDAVF, or ascribing a diagnosis of 

exclusion, such as benign intracranial hypertension, in the 

face of true intracranial vascular malformation can have 

catastrophic consequences. TSDAVF is a dynamic 

disease that can be associated with significant morbidity 

and death. Studies have shown the crude risk of 

haemorrhage for DAVF to be 2% per year.14 Moreover, 

delay in treatment often results in additional morbidity 

and higher-risk TSDAVF.10,15 

There are other clinical manifestations such as vertigo, 

headache or ophthalmological symptoms that could be 

related to inner ear or intracranial pathology. It is also 

essential to include a complete personal clinical history 

and also the use of any frequent medications.16,17 

Complete physical examination besides the ORL 

explorations; which includes auscultation of the retro-

auricular and orbital region looking for audible murmurs 

or tinnitus. Otoscopy findings in DAVFs are usually 

normal; however, the presence of a reddish trans-

tympanic mass would lead to the suspicion of a 

jugulotympanic glomus, an aberrant or ectopic carotid or 

a proximal jugular bulb. Completing the evaluation with 

a PTA and tympanometry helps us to recognize the 

possibility of audiological involvement.16,17 

Supportive investigations like 70% of the brain CT and 

80% of the cerebral MRI done in patients with DAVF 

show suggestive alterations, which must be confirmed 

with more specific techniques such as a Doppler 

ultrasound, magnetic resonance angiography or a 

computed tomography angiography.8 However, the 

definitive diagnosis is given by DSA, a procedure also 

performed towards a therapeutic management: 

Endovascular embolization. The appearance of knots in 

arteriography is pathognomonic of an arteriovenous 

malformation.8,11,18-21 

Thus, accurately defining the extent of TSDAVF is 

important not only in guiding therapy, but also in 

counselling the patients on potential risks of therapeutic 

endeavours. The evaluation of pulsatile tinnitus, 

particularly with normal otoscopy, demands early 

angiography, should MRA be negative. In cases of 

normal otoscopy where such anomalies as a high-riding 

jugular bulb, glomus tumours, or even serous effusions 

are less likely, we advocate moving directly to 

MRI/MRA over CT scanning. As seen in our case, MRA, 

in conjunction with DSA, enhances diagnosis with 

vascular aetiology of pulsatile tinnitus including 

TSDAVF.  

Sequele of TSDAVF is depression and fatal 

complications such as intracranial haemorrhage. In any 

patient with pulsatile tinnitus, a thorough clinical and 

radiological evaluation can prevent further fatal 

complications. 

According to Borden and Cognard classification for 

grading DAVF has 3 types: Type I is a venous drainage 

into dural sinus with antegrade flow and the probability 

of associated complications is 2%. Type II and type III of 

Borden classification are associated with 39-79% of 

probable complications.22 

Treatment must be individualized and patients with 

Borden type I and type I/IIa Cognard DAVFs, with 

controlled symptoms, should be followed periodically 

with imaging tests, with the purpose of recognizing any 

worsening/ change in their clinical condition. For the 

most severe and/or most symptomatic cases, 

endovascular embolization (arterial or venous) is the 

treatment of choice. The embolization of the drainage 

pathway is now recognized as important to successful 

treatment of DAVF. Halbach et al reported complete 

angiographic cure in 5 of 11 patients who underwent only 
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trans-venous embolization of the transverse-sigmoid 

sinus with either coils or glue.13 

In our case, a 3 dimensional DSA showed: Type IIa 

(Cognard) Dural arterio-venous fistula involving left 

transverse sigmoid sinus junction with venous reflux and 

left ICA, MMA, occipital artery feeders were noted 

(Figure 7). Thereafter she underwent-endovascular 

embolization of the left transverse sigmoid DAVF 

through femoral artery (Figure 8 A and B). 

 

Figure 8 (A and B): Comparison preoperative and 

postoperative angiography images (circle of Willis). 

Recent studies provide overriding evidence to suggest 

that elevated blood homocysteine levels can cause 

thrombosis and some 10-20% of coronary heart disease 

cases have been linked to elevated homocysteine levels.23 

Homocysteinemia may result from vitamin B12, folate 

and pyridoxine deficiencies which we postulate as a 

probable cause in our patient.24 

CONCLUSION 

Pulsatile tinnitus has a wide differential diagnosis. 

Traditionally the evaluation has included-examination, 

CT and MRI. While the advent of MRA enhances the 

ability to capture vascular lesions, there remain short-

comings which can lead to undiagnosed TSDAVF. 

Super-selective arteriography with possible adjunctive 

embolization should be the mainstay in routine evaluation 

and treatment of pulsatile tinnitus. Early diagnosis and 

prompt treatment may save the patients from devastating 

consequences of TSDAVF-associated haemorrhage or the 

increased morbidity associated with therapeutic 

endeavours against advanced grade TSDAVF. In our 

case, a raised Homocystiene level might have been the 

cause for thrombosis and fistula formation, as there was 

no history of trauma, or previous medication.  

A detailed and comprehensive work up and 

multimodality approach is mandatory in all patients 

presenting with pulsatile tinnitus with normal otological 

parameters, to enable the clinician to arrive at an accurate 

diagnosis thereby preventing catastrophic outcomes and 

restoring patient’s quality of life. 
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