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Abstract 
Objectives: Pulsatile tinnitus involves a wide spectrum of etiologies. The eti-
ologies include normal vascular variants, temporal bone tumor, acquired vas-
cular lesions and chronic middle ear inflammatory diseases. Jugular bulb di-
verticulum is a rare cause of pulsatile tinnitus. We report one case of jugular 
diverticulum presenting with pulsatile tinnitus and its surgical management 
and outcome. Case Report: A 36-year-old woman with a history of uterine 
myoma and chronic anemia presented with right pulsatile tinnitus that was 
worsening in recent one month. Neurological exam was normal. ENT evalua-
tion revealed no abnormalities via otoscopy and physical examination. The 
CT scan revealed right dominant jugular bulb with diverticulum projecting to 
posterior ear canal wall. We performed jugular bulb diverticulum resurfacing 
with temporalis fascia, Surgicel® and Gelfoam®, and bone wax via transmas-
toid approach. The symptom improved postoperative immediately. No major 
complications were noted during outpatient clinic follow-up. Conclusion: 
Transmastoid resurfacing of jugular bulb diverticulum is an effective man-
agement of pulsatile tinnitus from this kind vascular anomaly. 
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1. Introduction 

Tinnitus is the perception of hearing a sound when no external sound is present. 
It may be classified as subjective versus objective, as well as pulsatile versus con-
tinuous. Pulsatile tinnitus is a rhythmic sound which is cardiac synchronous and 
most cases are vascular origin. Patients present with pulsatile tinnitus must be 
carefully evaluated as some may be diagnosed with a treatable lesion. A retros-
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pective study reviewing 84 patients with pulsatile tinnitus seen in a neurology 
department, 42 percent were found to have a significant vascular disorder [1]. 
Jugular bulb abnormality such as jugular bulb diverticulum, a protrusion of the 
jugular bulb with waist-like margin, can result in vascular tinnitus [2] [3]. In this 
report, we share our experience in surgically treating a case of jugular bulb di-
verticulum with a transmastoid approach. 

2. Case Report 

36-year-old woman with a history of uterine myoma and chronic anemia pre-
sented with a month history of right pulsatile tinnitus that was worsening. The 
patient denied other associated symptoms such as dizziness, vertigo, headache, 
aural fullness, or apparent hearing impairment. Neurological exam was normal. 
ENT evaluation revealed no abnormalities via otoscopy and physical examina-
tion, but pure-tone audiometry revealed a right low-tone sensorineural hearing 
loss. 

A temporal bone computed tomography (CT) scan showed an enlarged right 
jugular foramen with upward osteolytic lesion projecting just posterior to the 
IAC (Figure 1). With possible differential diagnoses of large jugular bulb with 
diverticulum or tumor lesion in mind, magnetic resonance angiography was 
done and showed no definite glomus tumor while confirming an engorged and 
high right jugular bulb with diverticulum (Figure 2). 

Under the diagnosis of right large jugular bulb with diverticulum, the patient 
was treated surgically. Cortical mastoidectomy was performed to expose the ju-
gular diverticulum with assistance of the StealthStationTM S8 surgical navigation 
system. The facial nerve was not exposed but located with nerve monitor and 
avoided. The diverticulum was exposed after drilling out of the retrofacial air-
cells (Figure 3). After careful removal of the thin bony cortex covering the di-
verticulum, the bony defect was packed with temporalis fascia, Surgicel®, Gel-
foam®, bone wax, and fibrin glue (Tisseel®) to create a smooth resurfacing of 
the bony wall (Figure 4). Compressive mastoid dressing was applied after the 
wound was closed in two layers, and patient put on bedrest for 24 hours post-
operatively. 

 

 
Figure 1. High resolution computed tomography of temporal bone revealing enlarged 
right jugular foramen with upward osteolytic projecting (white arrow; (A) Sagittal, (B) 
Coronal). 
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Figure 2. Magnetic resonance imaging of gadolinium enhanced T1 weighted series with 
fat suppression showing engorged and high right jugular bulb without evidence of tumor 
lesion (White arrow). 

 

 
Figure 3. The diverticulum (white arrow) was exposed after drilling out of the retrofacial 
aircells (Black arrow: sigmoid sinus, black star: location of facial nerve). 

 

 
Figure 4. The diverticulum was packed with temporalis fascia, Surgicel®, Gelfoam®, bone 
wax, Tisseel®, and bone wax to provide a smooth resurfacing of the bony wall. 
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The postoperative course was uneventful, and the patient experienced com-
plete regression of the pulsatile tinnitus postoperative immediately. Pure tone 
audiometry tested three weeks postoperatively showed no hearing impairment. 
Subjective improvement of pulsatile tinnitus was confirmed at subsequent fol-
low-up visits at the outpatient clinic and no relapse noted as far as the last fol-
low-up in June of 2020, three months after surgical treatment. 

3. Discussion 

Vascular tinnitus is the one of the most common form of pulsatile tinnitus, which 
is defined as patient complaining hearing a repetitive sound that is synchronous 
with the patient’s pulse [4]. It is frequently associated to a turbulent blood flow 
transmitted at the middle or inner ear, secondary to the presence of vascular le-
sions [5] [6]. Jugular bulb diverticulum is a clinical entity that may be the cause 
of vascular tinnitus due to results of turbulent blood flows caused by venous si-
nus stenosis near the middle ear [1] [2] [3] [4] [5]. This is supported by data 
showing the lesion is located in the dominant sinus in 84.6% of patients [7].  

The diagnosis of vascular tinnitus is challenging due to its rarity and lack 
standardized diagnostic protocol [6]. However, imaging studies are crucial to the 
diagnosis of jugular bulb abnormalities. High-resolution CT of the temporal 
bone is widely accepted to be the initial imaging study for pulsatile tinnitus, as it 
is capable of reliably identifying the detailed anatomy and pathology of the tem-
poral bone, and is considered best imaging modality for evaluation of high-riding 
jugular bulb. MRA is particularly useful in detecting arterial origins of vascular 
tinnitus, but veins and sinuses are better represented by CT angiography [5] [6].  

Both surgery and endovascular procedures have been reported as treatment of 
jugular bulb diverticulum. Literatures of successful treatment by endovascular 
approaches are limited to case reports or series. Stenting and coiling are utilized 
in order to occlude the diverticulum while preserving the venous drainage pat-
tern [7] [8] [9]. Associated risks of endovascular procedure include stent or vein 
thrombosis or coil migration, which may result in intracranial hypertension, ce-
rebral venous ischemia, superior vena cava syndrome and even pulmonary em-
bolism secondary to dislodgment of clot. Sanchez et al. reported a small area of 
cerebellar ischemia after embolization of a sigmoid sinus diverticulum [10]. 
However, the advantages of endovascular treatment are its minimally invasive 
nature, which allows for convenient repeated treatment should the need arises, 
and also allowing the procedure to be done in an awake fashion making imme-
diate confirmation of treatment efficacy possible as described by Park et al. [11]. 

There are few literatures on the surgical management of jugular divertivulum. 
A retrospective study of 13 cases by V. Couloigner published in 1998 reported 
surgically lowering of the jugular bulb with surgical wax surrounded by Surgicel 
helped three (23%) patient to experience total disappearance of tinnitus, and 
reduced number patients with disabling tinnitus from nine (69%) to four (31%) 
[12]. Otto KJ et al. first described a series of three cases that successfully under-

https://doi.org/10.4236/ijohns.2021.105032


T.-I Wu, H.-M. Wu 
 

 

DOI: 10.4236/ijohns.2021.105032 363 Int. J. Otolaryngology and Head & Neck Surgery 
 

went transmastoid reconstruction of the sigmoid sinus diverticulum [13]. The 
surgery was designed to reduce the diverticulum and reconstruct the wall of the 
sigmoid sinus, in order to provide a smooth internal lumen. He also utilized 
bone wax along with temporalis fascia/muscle as the material of choice [13]. Re-
cently Yeo et al. reported two cases of jugular bulb diverticulum successfully 
treated the same transmastoid surgical approach, and resurfaced the bony defect 
with temporalis muscle fascia and concha cartilage [14]. In our case, we opted to 
use temporalis fascia, Surgicel®, Gelfoam®, bone wax, and fibrin glue (Tisseel®) 
for reconstructing the bony defect. Bone wax is easy to manipulate into exact 
shapes and sizes, while highly accessible. 

Evidences of successful endovascular and surgical management of pulsatile 
tinnitus caused by jugular abnormalities are limited by short follow up times, 
with most reporting data with follow-up periods of less than one year. There is 
also a lack of randomized control data support. However, based on our expe-
rience and literature review, surgical management can be a promising option for 
patients with pulsatile tinnitus caused by jugular bulb diverticulum. 

4. Conclusion 

We report a case of pulsatile tinnitus caused by jugular bulb diverticulum treated 
by surgical management. By reconstructing and resurfacing the bony defect sur-
rounding the diverticulum, surgery is able to provide an effective outcome. No 
major or long term complications were encountered in our case. 
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