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ABSTRACT

Objective: To report anovel case of Tarceva® treatment for small cell lung carcinoma resulting in tympanic membrane
necrosis. Patient: A 49-year-old male with tympanic membrane necrosis and presumed resistant acute otitis externa and
chronic inflammation of the left ear. Patient is status post chemotherapy and radiation diagnosed with non-small cell
lung cancer in December 2008 with on-going therapy with Tarceva® for residual disease. Intervention: Tympano-
plasty of left ear. Results: Improvement of symptoms of irritation and improvement of hearing and speech reception
thresholds. All acid fast bacilli, fungal and bacterial cultures of the intra-op specimen were negative. Conclusions: The
possibility that long term Tarceva® therapy could have caused the tympanic membrane necrosis and acute otitis media
like symptoms is feasible since Tarceva® is an inhibitor of epidermal growth factor receptor (EGFR) tyrosine kinase.
Upon activation of EGFRs it undergoes a transition from inactive monomeric form to active homodimer or hertodimer
with another member of the ErbB receptor family. This then initiates several signa transduction cascades, leading to
DNA synthesis and cell proliferation. Activation of the receptor is important in the innate immune response in human
skin. Some of the common side effects include an aceiform skin rash but this is the first reported link between tympanic
membrane necrosis and Tarceva’®.
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1. Introduction by removing the foreign body, treating the infection and
restoring blood flow to remaining membrane and removal
of necrotic tissue. Additional goals are to reconstruct ana-
tomical components that were destroyed and restore
hearing. This is the first case report implicating TM ne-
crosiswith Tarceva® (Genentech, San Francisco, CA), an

inhibitor of the human epidermal growth factor receptor

Tympanic membrane (TM) necrosis can result from
many etiologies including infection, toxins, medications
or aforeign body in the external auditory canal (EAC).
There are many reports detailing instances where a but-
ton akaline battery placed into the EAC has caused both
EAC liquefaction necrosis and TM necrosis [1-3]. Thisis

one true otolaryngological emergency necessitating im-
mediate attention. Virulent strain of group A streptococ-
cus associated with acute otitis media or otomycosis in
immunocompromised hosts resulting in TM necrosis have
also been reported [4,5]. Lastly, TM necrosis has been
linked to osteonecrosis from radiation in patients with
breast and prostate cancer, and multiple myeloma[6,7].
In each of these instances the tenuous blood supply to
the tympanic membrane has been compromised. The
compromise can be caused by various etiologies such as
destruction by an alkaline environment, over growth of
virulent bacteria or by radiation. Whatever the cause of
necrosis the treatment is always to eradicate the source
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(EGFR), used commonly for maintenance therapy, as
well as second- or third-line therapy in advanced non-
small cell lung cancer (NSCLC) [8].

2. Case Presentation

The patient is a 49-year-old male, who was referred to
our Otology clinic after failing treatment for presumptive
left otomycosis in February, 2012. He reportedly lost his
hearing at 5 years of age on the right and the left ear was
his only hearing ear. The patient reported that ever since
undergoing chemo and radiation therapy for NSCLC in
2008, with subsequent ongoing therapy with Tarceva®
for residual disease, he developed diffuse skin erythema,
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especially involving his face. On physical exam, the only
notable finding was the TM necrosis on the left with a
25% central perforation. Patient denied otalgia or otor-
rhea from this ear. Acid-fast bacilli (AFB) and mycotic
cultures were negative of the necrotic TM. Pathology
revealed necrotic debris only. Audio showed profound
sensorineura hearing loss (SNHL) on the right, and mild
sloping to severe SNHL on the left, with a speech recap-
tion threshold of 55dB and word recognition score of
90%. Temporal bone CT showed no bony erosion, but a
rind of abnormal soft tissue opposing the remnant TM.

Patient presented a month later, now with a 50% TM
perforation (Figure 1(a)). Patient elected to undergo tym-
panoplasty to prevent worsening of his only hearing ear.
Intra-operatively, once the necrotic TM was removed and
the tympanomeatal flap elevated to expose the middle ear,
there were necrotic debris adherent to the promontory
(Figure 1(b)). Once this was scraped off, healthy intact
otic bone was noted. Post-op course was unremarkable,
and the fascia graft remained intact (Figure 2) by 4
months post-op. Final pathology from the intra-op speci-
mens reported necrotic debris, and microbiology showed
no growth on AFB and fungal cultures (Figure 3).

3. Discussion

Clinical trials have shown that treatment with Tarceva®

@ (b)

Figure 1. Left TM necrosis (a) involving the inferior and
anterior quadrants. After removal of nectrotic TM and ele-
vating the tympanomeatal flap, necrotic debris is noted on
the promontory (b).

Figure 2. Healed tympanic membrane 4 months post-op.
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Figure 3. H & E of the intra-op specimen showing eosino-
philic necrotic debris.

for patients with advanced non-small cell lung cancer
had a median survival time of one month longer than
those who took placebo and had a 29% reduction risk of
their cancer advancing or causing death [8]. The possi-
bility that long term Tarceva® therapy could cause tym-
panic membrane necrosis and acute otitis externa like
symptoms is feasible since Tarceva® is an inhibitor of
EGFR tyrosine kinase. Epidermal growth factor receptor
exists on cell surfaces and is activated by ligands includ-
ing epidermal growth factors and transforming growth
factor alpha.

Upon activation of EGFR, it undergoes a transition
from inactive monomeric form to active homodimer or
heterodimer with another member of the ErbB receptor
family. This dimerization stimulates its intrinsic intracel-
lular protein-tyrosine kinase activity. As a result, auto-
phosphorylation of several tyrosine residues on the C-ter-
minal domain of EGFR occurs. This autophosphorylation
elicits downstream activation and signaling by several
other proteins that associate with phosphorylated tyrosi-
nes. This then initiates several signal transduction cas-
cades, leading to DNA synthesis and cell proliferation.
Activation of the receptor is important in the innate im-
mune response in human skin. EGFR tyrosine kinase in-
hibitor's role in cell proliferation is why Tarceva® has
yielded its good clinic response as maintenance therapy
or 2nd/3rd line cancer treatment.

The most common side effects of Tarceva® are for-
mation of an aceiform skin rash and diarrhea [9]. Less
often, it can cause fatigue, nausea and skin dryness and
cracking. In some Asian patients or in patients who have
received a great deal of radiation to the chest, it can
cause a life-threatening inflammation of the lungs or in-
terdtitial lung disease [10]. However, this is the first re-
port of TM necrosis. The direct etiology of the TM ne-
crosisisunclear, but it is possible that the integrity of the
EAC/TM epithelium can be compromised on long term
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Tarceva® therapy due to impeding cell proliferation by
similar mechanisms that blocks cancer cell growth.
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