






Figure 2: The different tissue sections, from the cortex to the brain
middle line of temporal lobes, explored by using a computerized
ultrasonic cerebral tomosphygmograph

Comparison to normal controls
Comparison between the mean tissue PI values obtained in the

investigated EHS and EHS/MCS patients and the mean tissue PI values
obtained in the apparently healthy subjects used as normal
concomitant controls was done using the two tailed student t-test. Also
the comparison between the EHS and the EHS/MCS groups of patient
was done using the two tailed student t-test.

This allowed us to show that in comparison with normal subjects,
the MCA-dependent tissue pulsatility in temporal lobes of EHS- or
EHS/MCS-self-reporting patients is decreased or even abolished in
several areas, more particularly in the capsulo-thalamic area, in one or
the two temporal lobes, suggesting that in these areas, decrease in BBF
and/or neuronal metabolic dysfunction may have occurred.

Results

Demographic data
In Table 2 are depicted the demographic data. Between 21.08.2014

and 31.08.2017, 565 EHS and EHS/MCS cases were included in this
prospective study. However on the 565 included cases, only 535 were
fully evaluable for UCTS analysis, 18 cases being not evaluable because
inclusion criteria were not fully respected and 12 cases because of a
loss of compliance.

Mean age of the evaluable patients is 49.5 years with extreme values
between 16 and 85 years. There were 398 female and 137 male, for an
overall Female/Male sex ratio of 74%. As indicated in Table 2, the
mean age and extreme values were in the same range for the EHS and
EHS/MCS groups of patients (49.8 vs. 48.9 years and 16-85 vs. 21-77
years). By contrast the sex ratio was found to be higher for the
EHS/MCS patient group than for the EHS group (86% vs. 69%)
meaning that the female predominance appears higher for the group of
EHS/MCS-self reporting patients. Likewise the sample of 84 apparently

healthy subjects we used as normal controls had a mean age of 42.1
years, extreme values between 18 and 74 years and a sex ratio F/M of
72%.
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areas, meaning that the cut-off number being established at 3, the
percentage of patients with a pathological UCTS scan in comparison

with normal controls is estimated to be 84%, whether EHS is
associated or not with MCS (Figure 3).
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carotidian 20.39 ± 4.33 13.48 ± 3.76 <0.00001 13.44 ± 3.62 <0.00001

cortical-subcortical 6.02 ± 2.90 5.28 ± 2.92 0.12





So, the statistically significant decrease in mean tissue PI values
evidenced in the MCA-dependent areas of temporal lobes may
similarly be associated with some brain tissue metabolic changes in the
limbic system and the nearby brain connected neuronal structures.
Such pathological changes could indeed be related to oxidative stress-
induced BBB opening [26] and/or to brain hypoxia caused by EMF-
induced BBF decrease and/or EMF-induced haemoglobin
deoxygenation [27,28].

In the present study, all patients who have been investigated before
inclusion with a brain MRI or CT scan had a normal MRI or CT scan,
so abnormalities in the limbic system and/or in the thalamus could not
be detected by using these classical EMF-related routinely used
imaging techniques to characterize and diagnose EHS. However by
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