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UCTEIIN Modified Fisch

Tympanomastoid Class A Tumors confined to the middle ear
paragangliomas
(TMPs)

Al Tumor margins clearly visible on otoscopic examination

A2 Tumor margins not visible on otoscopy. Tumors may extend
anteriorly to the Eustachian tube and/or 10 the postenior
mesotympanum

Class B Tumors confined to the tympanomastoid cavity without destruction
of bone in the infralabyrinthine compartment of the temporal bone

Bl  Tumors involving the middle ear with extension to the
hypotympanum
B2 Tumors involving the middle ear with extension to the

hypotympanum and the mastoid

B3 Tumors confined to the tympanomastoid compartment with
erosion of the carotid canal
Tympanojugular Class C  Tumors extending beyond the tympanomastoid cavity, destroying
paragangliomas bone of the infralabyrinthine and apical compartment of the temporal
(TJPs) bone and involving the carotid canal

Cl  Tumors with limited involvement of the vertical portion of the
carotid canal

€2 Tumors invading the vertical portion of the carotid canal
(es}

Tumors with invasion of the horizontal portion of the carotid
canal

C4  Tumors reaching the anterior foramen lacerum

ClassD Tumors with intracranial extension /Il : Tympanomastoid and
Del Tumors up to 2 cm dural displacement - .
Tympanojugular Paraganglioma HY

De2 Tumors with more than 2 cm dural displacement

Dil T to 2 cm intradural extensi =Y SYAN
il Tumors up to 2 ¢m intradural extension Eﬁ:ﬁ % ﬁ*ﬁ‘
Di2 Tumors with more than 2 em intradural extension
Di3 Tumors with inoperable intradural extension J: : FlSCh |nfratemp0ra| fOSS&

Class V' Tumors involving the VA

approaches type A, B, C

Ve Tumors involving the extradural VA

Vi Tumors involving the intradural VA
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Amplifiers of Primary Tinnitus: A Preliminary Protocol in Clinical Evaluation and Therapeutic
Recommendations

Yu-Hsi Liu
Department of Otorhinolaryngology, Head & Neck Surgery, Kaohsiung Veterans General Hospital,
Taiwan [1]
Institute of Biomedical Science, National Sun-Yat-Sen University, Taiwan [2]

Background:

Primary tinnitus is often idiopathic, linked to progressive or sudden hearing loss, anxiety, and
past sleep disturbances. The concept of somatosensory tinnitus (ST) shows that head and neck muscle
movements can influence tinnitus in many patients. Additionally, around 50% of patients with
migraine or vestibular migraine (VM) also experience tinnitus. These insights suggest new treatment
approaches for tinnitus may emerge in clinical practice.

Methods

We conducted a retrospective review of medical records for patients diagnosed with "primary
tinnitus™ by a single otoneurologist between May 2020 and July 2021. Medical data and audiometric
results were collected, as well as the utilization of Tinnitus Handicap Inventory (THI) questionnaire
for assessing the impact of life on tinnitus. Additionally, we performed a series of eye and head-neck
movement tests to identify potential sites triggering or amplifying somatosensory tinnitus (ST test).

Results

Among the 298 patients, with a gender ratio of 1:1 and an average age of 57.06 years, 20.1%
had positive ST tests. This was significantly associated with chronic cervicalgia, otalgia, aural
fullness, and normal hearing, but did not result in higher THI scores. Additionally, 23.5% had a
history of migraine or VM, which correlated significantly with female gender, dizziness, normal
hearing, chronic cervicalgia, and aural fullness. There was no significant correlation between positive
ST tests and a history of migraine or VM (p=0.150). Multivariate regression analysis showed that
only a history of migraine or VM contributed to higher THI scores. Previous research also
highlighted the impact of sleep disturbances and psychological disorders on tinnitus.

Conclusion:

Among primary tinnitus patients, 20% had ST, and another 20% had a history of migraine or
VM, with no significant correlation between these subgroups. Migraine and VM significantly impact
the quality of life for tinnitus patients. Yen et al. (2022) reported that 50% of tinnitus patients suffer
from sleep or mental disorders. Patients can be classified by "generators™ (types of hearing loss) and
"amplifiers” (migraine, ST, sleep disturbances, mental illness). An evaluative flowchart using these
concepts can improve patients' quality of life by addressing tinnitus and its comorbidities with precise
therapeutic recommendations.
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Somatosensory Tinnitus — A Detectable Amplifier : Retrospective Analysis with Audiometry and

Tinnitus Handicap Inventory

Yung-Tsung Cheng:, Yu-Hsi Liu:?

Department of Otolaryngology, Head & Neck Surgery, Kaohsiung Veterans General Hospital,
Taiwan
‘Institute of Biomedical Sciences, National Sun Yat-Sen University, Taiwan

Purpose:

Primary tinnitus is often of unknown origin, and currently, there is no evidence-based medicine
empirically effective drug therapy for it. Cognitive-behavioral therapy and audiometric follow-up are
the main approaches. However, since Levine's discovery of "Somatic Tinnitus" in 1999, ear
specialists have gradually found that many patients' tinnitus can be modulated by eye movement,
tension adjustments in the neck and temporomandibular joint, leading to the publication of the
Consensus of the Diagnostic Criteria of Somatosensory Tinnitus (ST) by S. Michels in 2018.
Nevertheless, the hearing characteristics of ST and its impact on tinnitus are still unknown. This study
aims to explore its auditory features and analyze severity using the Tinnitus Handicap Inventory
(THI).

Material:

We retrospectively reviewed the medical records of adult patients diagnosed with "Primary tinnitus"
by a single otolaryngologist from May 2020 to July 2021 using the ICD-10 code "H93." After
excluding known "secondary causes” such as middle ear effusion, otitis media, sudden hearing loss,
neoplasm or temporal bone trauma, we explored relevant medical histories and interpreted hearing
tests. We also conducted eye and head/neck manipulations based on potential trigger sites for
possible somatosensory tinnitus (ST). If there was a subjective perception of modulation, it was
considered ST test (+). We utilized a translated Chinese version of the Tinnitus Handicap Inventory
(THI) questionnaire for severity assessment.

Result:

We screened 298 patients with idiopathic primary tinnitus, including 149 males and 149 females, with
an average age of 57.06 years (Median 58.03, Range: 19.22—-94.58). Among all patients with primary
tinnitus, approximately 20.1% had a positive ST test, which was significantly associated with chronic
neck pain (p<0.001), otalgia (p=0.008), aural fullness (p=0.004), subjective normal hearing (p=0.025),
and a normal pure-tone audiometry (250 Hz to 8000 Hz, thresholds all < 25dB, p=0.008). However,
there was no significant association with a history of migraine or vestibular migraine (p=0.150). There
were no significant differences in THI scores between those with and without abnormal ST tests as

well.

Conclusion:
14



In this study, approximately 20% of patients with primary tinnitus tested positive for somatosensory
tinnitus. This suggests that musculoskeletal disorders in the shoulder, neck, orbit and
temporomandibular joint significantly influence tinnitus, and these patients also exhibit a significantly
higher proportion of "normal" hearing ability. However, regardless of the presence of somatosensory
tinnitus amplification, there was no difference on the impact of life of quality analyzed through THI.
We believe that besides medical history inquiries, somatosensory tinnitus assessment of the head
and neck, and hearing tests remains a necessary procedure to avoid ineffective and erroneous
medical treatments. More research is needed to provide treatment recommendations for
somatosensory tinnitus.
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