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Abstract: This cross-sectional study was designed to determine the prevalence of carotid ar­
tery atherosclerosis in patients with pulsatile tinnitus. All patients who had pulsatile tinnitus 
and presented to the otolaryngology clinic of Rasoul Akram Hospital, Iran University of Med­
ical Sciences, and to some other private hospitals and clinics were referred to a tertiary referral 
center. From November 1999 to September 2003,34 patients with pulsatile tinnitus underwent 
a clinical evaluation. Color Doppler ultrasonography was performed in all patients. Athero­
sclerotic carotid artery disease (ACAD) was found to be a cause of pulsatile tinnitus in four 
patients (11 .76%). The mean age of these patients was higher than that of the other patients 
(59 vs. 34 years). All patients had at least one risk factor for ACAD. In three patients, pulsatile 
tinnitus was the first manifestation of ACAD; in two of these, this symptom occurred when 
the stenosis affected more than 70% of the artery's diameter. ACAD should be considered in 
evaluation of all patients with pulsatile tinnitus and associated cardiovascular risk factors . As 
pulsatile tinnitus may be the sale manifestation of severe carotid artery stenosis , immediate 
color Doppler ultrasonographic study is recommended in those patients with risk factors and 
in the elderly. 
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T innitus is a prevalent and troublesome condition . 
Roughly 17% of the general population suffers 
from tinnitus [1] . When the tinnitus is rhythmic 

and synchronous with the heartbeat, it is called pulsa­
tile tinnitus [2] . A small percentage (8-10%) of people, 
however, experience tinnitus that they describe as rhyth­
mic, beating , pounding, throbbing, or "swooshing" in 
nature [3] . Pulsatile tinnitus is a rare symptom and is 
believed to be a consequence of sound transmission 
created by turbulent blood flow through the petrous 
bone to the inner ear [2,4] . At times, however, these 
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pulsations occur in or around the middle ear or inner 
ear or near the hearing nerve and become audible to us. 
The perception of the rhythmic flow of blood through 
the head or neck region is also termed pulsatile tinnitus. 
It may be subjective (perceived by the patient only) or 
objective (perceived by both the patient and the exam­
ining physician) [5]. Pulsatile tinnitus usually occurs in 
one ear only, and it is an important variant among tinni­
tus patients . This symptom may result from a wide va­
riety of diseases . One of the reported etiologies of pul­
satile tinnitus is atherosclerotic disease of the carotid 
arteries . Diagnosis of atherosclerosis in affected pa­
tients is critical to prevent the more serious central ner­
vous system complications and to guide treatment. 

Such conditions as hardening of the arteries (athero­
sclerosis), benign intracranial hypertension, and heart 
murmur can be effectively treated with medications , 
which often, though not always, results in elimination 
of or dramatic reduction in pulsatile tinnitus. As few 
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studies have addressed the prevalence of carotid artery 
atherosclerosis in affected patients, and no study has 
been carried out in Iranian patients, we decided to de­
termine the prevalence of carotid artery atherosclerosis 
in patients with pulsatile tinnitus. 

MATERIALS AND METHODS 

We designed a descriptive cross-sectional study to as­
sess the association between pulsatile tinnitus and ath­
erosclerosis of the carotid artery. From November 1999 
to September 2003, 34 patients who had pulsatile tinni­
tus and attended the otolaryngology clinic at Rasoul 
Akram Hospital , Iran University of Medical Sciences , 
and some other private clinics and hospitals were ex­
amined . All underwent a clinical evaluation consisting 
of a thorough medical history, otoscopic examination , 
and auscultation of the head, neck, and chest. In addi­
tion to a medical examination, patients underwent a 
complete audio logic examination. Hearing testing was 
performed to determine whether hearing loss existed 
and , if so , of what type (e.g. , middle ear, inner ear, or 
hearing nerve) . In addition, tympanometry and tinnitus 
evaluation were performed in an attempt to record ob­
jective evidence of the pulsatile tinnitus from patients' 
ear canal. 

Color Doppler ultrasonography was performed on 
all patients , with patients in the supine position and the 
head slightly extended and turned away from the site of 
examination. A 3- to 7.5-MHz transducer was used. 
Scans were obtained along the entire course of the ca­
rotid artery, from the supraclavicular notch cephalad to 
the angle of the mandible . Carotid arteries of both sides 
of the neck were studied. We evaluated instances of 
atherosclerotic plaque in the carotid artery as to their 
location , extent, thickness , and degree of stenosis. 

RESULTS 

Thirty-four patients with pulsatile tinnitus were submit­
ted to color Doppler evaluation (20 women and 14 
men; mean age , 34 years; range, 17-80 years). Tinnitus 
was objective in 10 patients (29.40%) and subjective in 
24 (70.60%); it was bilateral in 3 patients (8.82%). 

Atherosclerotic carotid artery disease (ACAD) was 
diagnosed as a cause of pulsatile tinnitus in 4 of the 34 
patients (11.76%; Table 1). Objective unilateral tinnitus 
was present in 4 patients, and ipsilateral carotid bruit 
was heard in all 34 . The otoscopic examination results 
were normal, and no retrotympanic mass was detected . 
All four patients with diagnosed ACAD underwent 
brain computed tomography, and the findings were 
normal . All 34 patients evinced at least one risk factor 
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Table 1. Clinical and Ultrasound Findings in Patients with 
Pulsatile Tinnitus Caused by Carotid Artery Atherosclerosis 

Percentage 
of Carotid 
Artery's 

Type of Diameter 
Patient Pulsatile Affected by Risk Factors 
No. Age Gender Tinnitus Stenosis of ACAD 

75 F Objective 40 Diabetes mellitus, 
hypertension 

2 52 M Objective 70 Heavy smoking, 
hypercholesterolemia 

3 50 M Objective 50 Hypertension 
4 67 M Objective 75 Hypertension, 

heavy smoking 

ACAD = atherosclerotic carotid artery disease; F = female; M = male. 

for ACAD. A brief history of the four patients with 
ACAD follows. 

Patient 1 

Patient 1 was a 75-year-old woman who developed left­
sided pulsatile tinnitus some 2 months before admis­
sion . She suffered from non-insulin-dependent diabetes 
mellitus and hypertension. She had a history of tran­
sient ischemic attack 6 months before admission. Color 
Doppler ultrasonography revealed an atherosclerotic 
plaque in the distal portion of her left common carotid 
artery, with the resultant 40% decrease in diameter. 

Patient 2 

Patient 2 was a 52-year-old man who presented with 
left-sided pulsatile tinnitus of I-month duration. He 
was a heavy smoker and had hypercholesterolemia. 
Color Doppler ultrasonography showed a 70% decrease 
in diameter of the distal portion of his common carotid 
artery due to an atherosclerotic plaque. 

Patient 3 

Patient 3 was a 50-year-old man with hypertension. He 
complained of pulsatile tinnitus in his right ear of 6 
months' duration . Color Doppler ultrasonography re­
vealed an atherosclerotic plaque in the proximal part of 
his right internal carotid artery , which caused 50% de­
crease in diameter. 

Patient 4 

Patient 4 was a 67-year-old man who suffered from 
pulsatile tinnitus in his right ear from 5 months before 
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admission. The patient was hypertensive and a heavy 
smoker. He had a history of transient ischemic attack 
3 months previously and amaurosis fugax 1 month 
previously . Color Doppler ultrasonography revealed an 
atherosclerotic plaque in the proximal part of his right 
internal carotid artery , with the resultant 75 % decrease 
in diameter. 

DISCUSSION 

Tinnitus is defined as pulsatile when an affected patient 
describes a rhythmic sound synchronous with the heart 
beat [2] . Pulsatile tinnitus is a rare symptom, but cor­
rect diagnosis is critical because, in the majority of 
cases, the underlying etiology is treatable . 

A wide variety of abnormalities have been found to 
cause pulsatile tinnitus. The most common causes are 
arteriovenous fistulae from branches of the external ca­
rotid artery to the dural sinuses; benign intracranial hy­
pertension syndrome; paragangliomas of the temporal 
bone; atherosclerotic disease of the internal carotid ar­
tery; and anomalies of the jugular bulb and intrapetrous 
carotid artery [2,5-10] . 

ACAD is one of the known causes of objective pul­
satile tinnitus [2,4,6-8,10]. As the elderly population 
grows and the risk factors of atherosclerosis (smoking, 
lack of exercise, and stressful lifestyle) increase, more 
patients with pulsatile tinnitus due to carotid atheroscle­
rosis will be identified. Thus, carotid artery athero­
sclerosis should be highly suspected in patients who 
are older than 50 years and have risk factors of athero­
sclerosis. According to several studies , the frequency 
of tinnitus increases in the elderly, so carotid artery 
atherosclerosis may be one of its possible causes [1] . 

A review of 100 cases of pulsatile tinnitus by Sismanis 
and Smoker [6] revealed that ACAD accounts for 15% of 
such cases . In another study by Sismanis [7], mild to 
severe carotid artery stenosis due to ACAD was the 
cause of pulsatile tinnitus in 24 cases (16%) of 145 pa­
tients with pulsatile tinnitus . In the survey carried out 
by Waldvogel et al. [2], the records of 84 patients with 
pulsatile tinnitus were reviewed , and atherosclerosis 
of the internal carotid artery was found in 7 (8 %) . 
Gutmann et al. [11] studied the incidence of Doppler 
ultrasonography-detectable atherosclerosis of cervical 
arteries in patients with tinnitus . That study found that 
patients with tinnitus had a greater risk of atheroscle­
rotic stenosis of extracranial arteries (18%) than did 
asymptomatic people (1 %). 

In our study , atherosclerosis of the carotid artery 
was the cause of objective pulsatile tinnitus in 4 
(11.76%) of 34 patients. Our results are in agreement with 
the data indicated by Sismanis et al. [6 ,7 ,10] but are 
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higher than the frequency reported by Waldvogel et 
al. [2]. In three (8 .82%) of our patients (patients 2 , 3 , 
and 4), pulsatile tinnitus was the first manifestation 
of ACAD [9]. In patients 2 and 4 , pulsatile tinnitus 
occurred as the first symptom when the degree of steno­
sis increased to more than 70%. Thus, early and accu­
rate diagnosis of atherosclerosis is imperative and 
will prevent stroke and other central nervous system 
complications . 

Color Doppler ultrasonography is a noninvasive and 
cost-effective method to assess suspected extracranial 
carotid artery atherosclerosis, and carotid artery an­
giography has largely been replaced with this tech­
nique. Most studies indicate 90-95% accuracy rates for 
color Doppler ultrasonography [12,13]. Color Doppler 
ultrasonography can also facilitate measurement of 
the degree of stenosis [12]. It is also important for 
identifying patients who would benefit from surgical 
interventions . 

Atherosclerosis responsible for pulsatile tinnitus is 
being treated by either endarterectomy for proximal in­
ternal carotid artery disease or ligation for distal inter­
nal carotid artery lesions [4] . Tinnitus attributable to 
stenosis at the common carotid artery bifurcation has 
been successfully treated by carotid endarterectomy 
(CEA) [4,14,15]. Results of different trials demon­
strated that CEA is more beneficial than medical ther­
apy in symptomatic patients with greater than 70% ca­
rotid stenosis. Recent data have also demonstrated a 
19% decrease in the incidence of ipsilateral stroke in 
symptomatic patients who had stenosis greater than 
70% and underwent CEA [12,16]. In two (8.33%) of 
our patients (patients 2 and 4), CEA would be the most 
beneficial management approach and decreases the risk 
of stroke . 

CONCLUSION 

ACAD accounts for pulsatile tinnitus in some 11.76% 
of patients, and it should be considered in the evalua­
tion of patients, particularly in those with the risk factor 
of atherosclerosis and in the elderly. As pulsatile tinni­
tus may be the first and sole manifestation of severe ca­
rotid artery stenosis, it should prompt immediate color 
Doppler ultrasonographic study in patients with cardio­
vascular risk factors. 

ACKNOWLEDGMENTS 

We thank the patients and their families. We also ac­
knowledge the contribution of Dr. S. Zamani, Dr. M. 
Asghari , Ms. M. Alami , and Ms. L. Kakouiifar. 

163 



International Tinnitus Journal, Vol./O, No.2, 2004 

REFERENCES 

I . Jasterboff PJ , Gray WC, Mattox DE. Tinnitus and hyper­
acusis. Otolaryngol Head Neck Surg 3198:3222,1998. 

2. Waldvogel D, Mattie HP, Sturzenegger M, et al. Pulsatile 
tinnitus - a review of 84 patients. J NeuroI245:137-142, 
1998. 

3. Risey J, Amedee G. Pulsatile tinnitus. Tinnitus Today 
9:11 , 1998. 

4. Emery DJ , Ferguson RDG, Williams JS . Pulsatile tinnitus 
cured by angioplasty and stenting of petrous carotid artery 
stenosis . Arch Otolaryngol Head Neck Surg 124:460-
461 , 1998. 

5. Remely KB , Coit WE, Harnsberger HR, et al. Pulsatile 
tinnitus and the vascular tympanic membrane: CT, MR, 
and angiographic findings. Radiology 174:383-389, 1990. 

6. Sismanis A, Smoker WRK. Pulsatile tinnitus: Recent ad­
vances in diagnosis. Laryngoscope 104:681-688 , 1994. 

7. Sismanis A . Pulsatile tinnitus: A 15-year experience. Am 
J OtoI19:472--477, 1998 . 

8. Reiss M, Reiss G. Pulsating tinnitus . Wien Klin Wochen­
schr 112:84-91,2000. 

9. Saitoh Y , Takeda N, Yagi R, et al. Pneumocephalus caus­
ing pulsatile tinnitus: Case illustration. J Neurosurg 
92:505- 507,2000. 

164 

Daneshi et al. 

10. Sismanis A, Stamm MA, Sabel M. Objective tinnitus in 
patients with atherosclerotic carotid artery disease. Am J 
Otol 15 :404--407, 1994. 

11. Gutmann R, Wollenberg B, Krampert B, et al. Incidence 
of Doppler ultrasound-detectable stenoses of cervical 
arteries in patients with cochlear-vestibular symptoms. 
Laryngorhinootologie 72:502-505,1993. 

12. Berland L, Weber TM. Carotid. In JP Mc Gahan, BB 
Goldberg (eds) , Diagnostic Ultrasound: A Logical Ap­
proach. Philadelphia: Lippincott-Raven, 1998: 1009-
1036. 

13. Iebel W J. Duplex sonography of the cerebral arteries: Ef­
ficacy, limitations, and indications. AJR Am J Roentgen-
01158:29-32 , 1992. 

14. Louwrens HD, Botha J, Van Der Merwe DM. Subjective 
pulsatile tinnitus cured by carotid endarterectomy. S Afr 
Med J 75:496--497,1998. 

15. Carline RE, McGraw DJ, Anderson CB . Objective tinni­
tus resulting from internal carotid artery stenosis. J Vasc 
Surg 25:581- 583 , 1997. 

16. Freed KS, Brown LK, Carroll BA. The Extracranial Cere­
bral Vessels. In CM Rumack , SR Wilson, JW Charboneau 
(eds), Diagnostic Ultrasound. St. Louis: Mosby, 1998: 
885-920. 


