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Hearing loss in a pediatric patient following cisplatin chemotherapy
and subsequent exposure to excessive noise
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Cisplatin is a commonly-used chemotherapeutic agent that is highly-effective against a variety of
pediatric cancers. Unfortunately, it may lead to ototoxicity, with serious consequences on the quality of
life of survivors. Patients remain at risk of progression of ototoxicity even after completion of treatment.
We report the case of a medulloblastoma survivor with previously documented normal hearing, who
developed significant hearing loss and tinnitus following exposure to excessive noise at a nightclub three
years after completion of treatment. We highlight the importance of long-term audiological follow up
and education about the increased risk of hearing loss in this population.

© 2014 Elsevier Ireland Ltd. All rights reserved.

1. Introduction

Cisplatin is a chemotherapeutic agent commonly-used and
highly effective against a variety of pediatric cancers. It is also the
single most ototoxic drug in clinical use today, leading to tinnitus
and sensorineural hearing loss, which is often permanent, bilateral
and progressive [1]. It is estimated that 50-60% of children will
develop ototoxicity during platinum-based chemotherapy [1,2].
Some patients will have progression of hearing loss even after
completion of chemotherapy [3,4]. The risk of progression is even
greater in patients who have received radiotherapy to the head and
neck [5]. We report the case of a child who, despite normal hearing
following cisplatin chemotherapy and cranial radiotherapy,
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developed a severe hearing loss over three years later, after
exposure to excessive noise.

2. Case report

A 13.5 year-old boy underwent craniotomy and macroscop-
ically complete resection of a left cerebellar medulloblastoma. Due
to residual tumor on the post-surgical MRI, he underwent a second
surgery with complete excision of the residual tumor. The patient
then received cranio-spinal radiotherapy of 23.4 Gy in 13 sessions
of 1.8 Gy each, followed by a boost to the posterior fossa of 30.6 Gy
in 17 sessions of 1.8 Gy each in combination with weekly
vincristine as radio-sensitizer. Four weeks after completion of
radiotherapy, he began chemotherapy consisting in lomustine,
cisplatin, vincristine, and cyclophosphamide. This patient received
cisplatin at 75 mg/m? over 6 h, for a total of six cycles administered
over nine months. Furosemide and mannitol were also adminis-
tered as part of supportive care.

Audiological testing included conventional audiometry
(0.25-8 kHz), impedance audiometry, Distortion Product Otoacous-
tic Emission (DPOAE) tests and Transiently-Evoked Otoacoustic
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Table 1
Audiological evaluations.
Freq Pre-chemotherapy During platinum-based chemotherapy Post-chemotherapy Freq
1 2 3 4 5 6 7 8 9 10 11 12
RE LE RE LE RE LE RE LE RE LE RE LE RE LE RE LE RE LE RE LE RE LE RE LE
Conventional (C) 0.25 10 10 10 0 5 10 10 15 10 10 0 0 5 10 5 10 0 5 0 10 10 10 10 5 0.25
0.5 0 0 10 0 5 10 5 5 5 10 -5 1] 5 5 5 5 0 0 0 5 5 5 0 5 0.5
1 10 0 5 10 0 10 0 0 5 5 -5 -5 0 5 5 5 0 0 5 25 0 0 0 0 1
2 5 10 5 10 0 10 0 5 0 5 -5 -5 5 5 0 5 0 5 25 30 0 5 5 5 2
3 5 10 5 5 0 5 0 0 - - - - -5 0 -5 5 0 0 30 35 0 0 0 0 3
4 5 5 0 5 0 5 1] 0 0 0 0 -5 -5 5 -5 0 0 0 25 30 0 0 0 0 4
6 0 10 0 0 0 5 0 0 - - - - 0 0 0 20 0 0 10 15 0 10 0 5 6
8 0 5 0 5 0 5 0 0 0 0 5 5 10 0 15 30 5 5 5 - 5 15 5 15 8
HF 9 - - - - - - - - - - - - - - - - - - - - 35 35 45 35 9
10 - - - - - - - - - 15 10 30 20 45 45 30 35 - - 35 40 45 45 10
11.2 - - - -— - - - - - - - - - - 25 40 - - 45 35 45 40 11.2
12.5 - - - - - - - - - - 30 30 40 25 80 65 25 45 - - 65 45 50 40 12.5
14 - - - - - - - - - - 35 30 45 35 65 45 35 50 - - 60 45 55 45 14
16 - - - - - - - - - - >40 25 >40 >40 40 45 30 45 - - 45 55 40 35 16
ASHA (C/HF) - Baseline Y/- N/- Y/- N/Baseline N/Y YIY N/Y Y/- YIY N/Y ASHA (C/HF)
Chang 0 0 0 0 0 0 0 1a 1a 2b 1a 1a Chang
Tymp Normal Normal Normal LE - H LE - H Normal Normal Normal Normal Normal Normal Normal Tymp
DPOAE - - - - - - - - Normal 2 +4 bilat 1+2 LE, 1.4+2 LE, DPOAE
1+1.4 RE 1.4 RE
TEOAE Normal Abnormal Normal Normal Normal Normal RE Abnormal
Normal Normal - - Normal TEOAE

Evaluations were performed: 1) prior to radiotherapy, 2-7) prior to each cisplatin dose, 8) three months after cisplatin chemotherapy, 9) 15 months after cisplatin chemotherapy, 10) 41 months after cisplatin chemotherapy (3 days
post-noise exposure), 11) 42 months after cisplatin chemotherapy, 12) 52 months after cisplatin chemotherapy. Freq, frequency; RE, right ear; LE, left ear; Conventional, conventional audiometry; HF, high-frequency audiometry;
ASHA, hearing loss based on the American Speech-Language-Hearing Association criteria; Chang, Chang grade assigned; Tymp, tympanogram; DPOAE, Distortion Product Otoacoustic Emission tests, with abnormal frequencies being
listed (in kHz, defined as: signal/noise ratio below 6 dB); TEOAE, Transiently-Evoked Otoacoustic Emission test results, as determined by the audiologist. Note 1: The patient has normal hearing (thresholds <20dB in evaluations #3
and 5 despite hearing loss according to the ASHA criteria). Note 2: Chang grades were assigned based on frequencies up to 12 kHz, whenever possible.
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