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Human exposures to electromagnetic fields are ubiqui-
tous in modern society, and the number of new appli-
cations is constantly increasing. Introduction of new
technologies, such as mobile telephony, has raised pub-
lic concern about potential health effects from exposures
to electromagnetic fields at levels far below current
guidelines [1, 8]. This has led to a substantial increase
in research efforts within this area, despite the absence
of known biological mechanisms by which disease
would occur at such low exposure levels. The energy
generated by electromagnetic fields at such low expo-
sure levels is too weak to break chemical bonds, and
well-known interaction mechanisms of electromagnetic
fields with the human body induce health effects at
considerably higher exposure levels than those encoun-
tered in everyday life. Reference levels of international
guidelines for workers and the general population are
set to protect against such health effects [3, 4].
Nevertheless, research focused on exposure levels below
current guidelines is continuing, to ensure that no hith-
erto unknown biological mechanisms exist.

Along these lines, a case report is published in this
issue, where a high-grade glioma was observed in a pa-
tient who had previously been treated with deep brain
stimulation (DBS) [7]. The authors speculate that electric
fields associated with the treatment could have caused

the tumour. The authors also mention a case report de-
scribing the development of glioblastoma in two patients
who had cochlear implants, where it was suggested that
the tumours might be attributed to the electromagnetic
fields from the implants [5]. Both of these are interesting
observations, although alternative explanations for the
occurrence of the tumours in these patients may be at
least as, or even more, plausible. It should be noted that
the electromagnetic field exposures from these two ap-
plications are very different, with different properties;
DBS is used to achieve stimulation of specific areas of
the brain through electric impulses. Thus, with DBS, a
biological effect is the goal of the treatment, whereas
cochlear implants use radiofrequency fields to transfer
sound over a very short distance, at field levels that,
according to current knowledge, are too low to cause
biological effects outside the normal physiological varia-
tion. To properly test the hypothesis that the electromag-
netic fields from DBS or cochlear implants causes glio-
ma, systematic epidemiological studies need to be con-
ducted, where sizeable cohorts of patients who have un-
dergone DBS or had cochlear implants are observed with
regard to the occurrence of glioma over a sufficiently
long time period, and where the observed glioma inci-
dence is compared to the incidence in the general popu-
lation of comparable age and sex distribution. As con-
founding from the surgical procedures necessary to apply
the devices cannot be excluded, additional support from
epidemiological studies of other electromagnetic field ex-
posure sources would also be needed, as well as support
from experimental studies. Currently, the evidence in
support of the hypothesis that radiofrequency fields from
mobile phone use increase the risk of glioma is very
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limited [1, 8]. Increased risks have been reported by a
few case–control studies that have assessed exposure
through retrospectively collected self-reported informa-
tion about mobile phone use, which is prone to recall
bias, and reported risk increases have often been implau-
sible in the light of the stable glioma incidence trends
worldwide since the introduction of handheld mobile
phones [2, 6]. In addition, cohort studies that have col-
lected exposure information independently of the disease
have found no evidence of increased glioma risks [1, 8].
Nevertheless, the potential effect on glioma risk from the
electromagnetic field exposure sources discussed in this
issue is worthwhile investigating in systematic epidemi-
ological studies.
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