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Do cochlear implants play a role in the induction of brain tumors?
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Editorial

In this issue of Acta Neurochirurgica, Kalkoti et al. [2]
report two cases of glioblastoma multiforme (GBM) di-
agnosed in patients with cochlear implants (CIs). These
are the first two cases in the literature making a con-
nection between CI and the development of brain
tumors.

As the authors report in their paper, until today
more than 500,000 patients have received CI world-
wide. At the same time, the overall incidence of pri-
mary malignant brain tumors is about 7 per 100,000
person-years, and the prevalence is about 29 per 100,
000 inhabitants in the USA [1, 3]. The most common
brain tumors are meningiomas in patients older than
20 years of age. The second most common brain tu-
mors are nerve sheath tumors and glioblastomas in
patients 35–44 years of age, and glioblastomas are
the second most common brain tumors in all patients
older than 45 years of age [1, 3]. Glioblastomas are
more common in male patients with a female-to-male
ratio of 1:1.6 [1, 3]. Therefore, 1 GBM in 250,000
patients with CI is not necessarily an alarming finding
from an epidemiological point of view.

However, if one takes the demographics of this pub-
lication into account, the two cases may deserve a clos-
er look. One of the patients was a 60-year-old male and
the other a 42-year-old female. While the 60-year-old

male patient fits the expected demographic pattern of
patients with glioblastomas, the 42-year-old female pa-
tient does not quite as well. For this and other reasons,
the authors’ observation should not be easily dismissed
as anecdotical. So far, a number of adverse effects have
been associated with CI but not the induction of brain
tumors. Therefore, it is likely that a possible connection
between CI and the induction of brain tumors has been
underreported so far because no one ever thought about
the possibility of a causal relationship. Another point
that deserves attention is the latency period from the
implant of the CI to the diagnosis of GBM in these
two patients, which was 7 and more than 23 years,
respectively. This latency period is suggestive of a caus-
al relationship just like the GBMs’ occurrence in close
proximity to the CI transmitting devices on the skull
bone. Furthermore, we know that the external applica-
tion of alternating electrical fields (AEFs) to the skull
i n t e r f e r e s w i t h t h e a b i l i t y o f d e e p - s e a t e d
int raparenchymal tumor cel ls to repl icate [4] .
Obviously, this kind of treatment has an effect at the
subcellular level, influencing the cells’ mitotic process-
es. The question arises whether the application of con-
tinuous, long-term, external electrical fields to the brain
as seen in CI may have a detrimental effect on the brain
parenchyma, placing patients at higher risk for brain
tumor induction.

In conclusion, because of the demographics, tumor
location, latency period, and long-term application of
electrical fields to the brain, as reported in these two
patients with CI, the authors may have found a problem
deserving our attention. A heightened vigilance of the
neurosurgical community may be indicated since neuro-
surgeons are the most likely specialists to see patients
with CI and brain tumors.
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