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Background
Head and neck cancers are said to be one of the most severe types of tumors1. Radiation and 
chemotherapy are commonly used treatments to help manage these tumors. Although both of these
treatments have a high success rate, they do come with other side effects that patients may find 
debilitating. Examples of the most reported side effects include hearing loss, tinnitus, and vestibular 
issues, which are known to have effects on the overall quality of life in a patient. Because of this, it is 
important for physicians to be aware of these and should refer patients to an audiologist. Radiation when 
used for head and neck tumors, has similar effects on the ear system as chemotherapy does, and also has 
some differences1-21.

Radiation
Radiation therapy is the central component of treatment for those with head and neck tumors, offered to 
75% of patients1. Radiation is energy that is carried by streams of particles; it works by damaging the 
genes in the cells so they can longer divide or grow, and eventually die22. Radiation causes damage to the 
ear by damaging the middle ear and Eustachian tube mucosa, defined by inflammation10. Effects from 
radiation include: sensorineural hearing loss, physical effects, tinnitus, and vestibular symptoms.

Chemotherapy
Chemotherapy works by targeting cells that divide and grow rapidly, and works throughout the entire 
body, unlike radiation which only targets specific areas23. The most ototoxic chemotherapeutic drug 
related to hearing loss, vestibular issues, and tinnitus, is said to be cisplatin8, 24. Cisplatin is known to 
cause ototoxicity, and the severity of this effect is dependent on the dosage amount18. Ototoxic 
medications damage the outer hair cells in the cochlea, causing hearing loss25. Effects from chemotherapy 
include hearing loss and tinnitus.

Purpose
The purpose of this mini-systematic review poster is to present the effects that radiation 

and chemotherapy have on the ear system when treating head and neck tumors. 

DISCUSSION
The similarities in the effects of radiation and chemotherapy include that both treatments most 
commonly reported hearing loss, tinnitus, and vestibular symptoms3,5,7,9,15. The hearing loss after both 
treatments is commonly sensorineural, irreversible, and tend to affect the higher frequencies first. 
Tinnitus was also a common side effect reported in patients who received radiation and chemotherapy. 
Even though the literature on vestibular symptoms are reported to a lesser degree, it has been 
reported in both treatments3,5,7,9,15. It is also reported as dosage of both chemotherapy and radiation 
increases, ototoxic effects also increase. The reported literature has inconsistent findings in patients 
being treated for vestibular schwannoma. In the previous studies mentioned, patients with vestibular 
schwannoma still had vestibular symptoms and hearing loss following treatment2,9,15. However, some 
studies revealed that patients with this specific type of tumor, showed to have the opposite trend in 
symptoms when receiving treatment2,18. Differences also include that physical effects from radiation for 
head and neck tumors have been reported, but none have been reported after chemotherapy treatment. 
There is also a difference in how the two treatments work throughout the body. Chemotherapy tends to 
affect cells in the entire body while radiation is focused on one primary area.
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CONCLUSIONS
• Radiation and chemotherapy in use for treatment of head and neck tumors both cause 

issues with hearing, the vestibular system, and tinnitus. 

• Differences in the two treatments include physical effects from radiation and reduced 
symptoms in patients with vestibular schwannoma. 

• Overall, due to the similar and patterned effects of both treatments 
it is important for patients to be evaluated and counselled by 
an audiologist. 
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Anderson 3/Moderate N= 104
Vestibular schwannoma
Fractioned stereotactic radiation therapy or radiosurgery

Group 1 (n=48) = SRS
Group 2 (n=18) = ConFSRT
Group 3 (n=37) = HypoFSRT

Median follow up time: 52.1 months Hearing Loss: Group 1: 5.5%;
Group 2: 6.6%; Group 3: 1.4%
Severe stabbing pain: 6.7%
Tinnitus: 5.1%

Bakhshandeh 4/Moderate N=65
Treated with primary or postoperative radiation

Until 1 year after completion of radiation 
therapy

Tinnitus: 13.5%

Berta 3/Moderate N=31
Treated with IMRT

Every week and post visit Vestibular damage: 45%

Hempel 4/Moderate N=123
Unilateral vestibular schwannoma
Treated with GKS

Mean period of observation: 98 months Hearing impaired: 46.4%
Tinnitus: 68.3%
Vertigo: 63.3%

Kashiwamura 3/Moderate 5 cases among the SNHL cases
Ages: 1-5

Hearing loss: 100%

Lee 4/Moderate N=211
IMRT

Cochlea mean dosage 1-60 Gy Every 2 months for the first year
Every 3 months after 1 year

Hearing loss: 30%
Physical effects: discharge
Tinnitus: 11.6%

Litre 3/Moderate N=155
Acoustic neuromas
FSRT

Groups 1-4 Median follow up duration: 60 months Tinnitus: 64%
Vertigo: 59%
Imbalance: 46%
Pain: 43%

Ondrey 3/Low N=15
Standard radiation, chemotherapy, radioactive implants

Group 1 (n=15): treated with 
chemotherapy and radiation
Group 2 (n=3): radioactive implants

6 months of testing Otologic structures at risk for radiation

Petsuksiri 3/Low N=68 
Conventional radiation therapy, IMRT, chemotherapy

Group 1 (n=68)= RT and IMRT 14 months Hearing loss: 44%

Pollock 3/Low N=82
Unilateral vestibular schwannoma
Surgical resection, radiosurgery

Group 1 (n=35): surgical resection
Group 2 (n=-46): radiosurgery

42 months Dizziness: 11.9%

Putten 2/Low N=52 Group 1: hearing loss > 15 dB in 3 
frequencies
Group 2: asymmetrical hearing loss

Hearing loss: 52%
Tinnitus: 39%

Schuette 3/Low N=242
Radiotherapy and cisplatin

Group 1 (n=242): radiotherapy
Group 2 (n=105): cisplatin

4 years Cisplatin and radiotherapy are 
associated with hearing loss

Tuan 3/Low N=796
Radiotherapy

7.2 Years Hearing loss: 15%
Discharge: 12%
Tinnitus: 12%

Upadhya 2/Low N=70 ears
Ionizing radiation

6 months post radiotherapy Hearing loss: 31.43%
Eustachian tube dysfunction

Baguley 1/Moderate Platinum based chemotherapy Hearing loss: severity is dependent on 
amount of dosage
Tinnitus: 59%

Einar-Jon 3/Moderate N= 15
Platinum based chemotherapy

25 years High frequency hearing loss: 20%
Tinnitus: 60%

Einarsson 3/Moderate N=15
Diagnosed in childhood
Platinum based chemotherapy

15 years Tinnitus: 66.7%
Vertigo: 42%

Frisina 4/Moderate N=488
Age= <50 at diagnosis and >18 years

Sorted into quartiles of hearing 
thresholds of age and sex match controls

Hearing loss: 40%
Severe to profound: 18%
Increasing dose was correlated with 
hearing loss

Thakur 3/Low N=57
Age= 19-76
Cisplatin

Group 1 (n=10)= single cisplatin dosage 2 years Hearing loss: 48%
Severity increases with the amount of 
dosage

Trendowski 2/Low Cisplatin Tinnitus: 40%

Key: ConFSRT: Conventional fractioned stereotactic radiation therapy; FSRT: Fractioned stereotactic radiation therapy; GKS: Gamma knife surgery; HypoFSRT: Hypofractioned stereotactic radiation therapy; IMRT: Intensity modulated radiation therapy; RT: Radiation therapy; SNHL: 
Sensorineural hearing loss; SRS: Stereotactic radiosurgery


	Slide Number 1

