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Cognitive Sinks & the Bermuda Triangle of fMRI Cognitive Studies
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COGNITIVE SINKS (cCs)
have attracted increas-
ing amounts of attention
since the earliest medi-
cal and scientific publi-
cations.'?> However, the
topic has developed an
inertia of its own as neuro-
psychiatry and neuropsy-
chology have expanded,
to cover topics that were

METHODS

Only right-handed vol-
unteers over 5’ tall were
allowed to participate.
Five patients identified
as likely cognitive sinks
by the investigator in
the course of normal
clinic evaluations were
asked to volunteer and

then confirmed as CS

initially deemed “fringe”
but have become more mainstream
as their importance has become more
clearly defined. Cognitive sinks are
people who, without drugs or physical
contact, reduce the intelligence of those
around them simply through bidirec-
tional written or verbal communication.
This is not a voluntary or controllable
effect. It occurs passively and only as
a result of communication. Typically,
the involved party is unaware of his/her
effect on others and the effect appears
to be variably perceived by the affected.
Equally interesting is that this effect
violates the second law of intellectual
thermodynamics, the conservation of
mass intellect. In a group that includes
a cognitive sink, the mean IQ of the
group declines, as some suffer a decline
which lasts for a variable period of time,
probably dependent on duration and
severity of exposure.*¢ The conundrum
caused by this violation of 150 years of
neuropsychology research findings has
yet to be explained.
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using validated scales.!0'*
Healthy age-matched controls (HC)
were recruited from an undisclosed
location. This protocol was approved by
Flexible IRB, Inc. Subjects and controls
provided informed consent.

fMRI was obtained at baseline on
each subject, along with the Neurostat

psychological/intelligence battery. One

HC was randomly assigned to 1 CS
and met in a soundproof room. They
were encouraged to talk to each other
and given a list of topics to consider if
conversation flagged. The session was
considered complete when each partici-
pant had been recorded in a conversation
for 30 minutes. Within 5 minutes of
ending the session, both subjects had a
repeat fMRI, and given the same verbal
and logical test questions as at baseline.

RESULTS

fMRI and cognitive testing revealed no
differences at baseline between the two
groups, both in voxel-to-voxel compari-
sons as well as in volumes predefined to
include 1,000 voxels (see supplemental
tables). After 1 hour of conversation,
there were differences only in a region

forming a triangle, bridging

Brodmann’s regions 39, 41
and 44, encompassing Wer-
nicke’s and Broca’s areas,
plus the insular cortex.

A human head in profile with
lines from the ear, the eye,
nose, and tongue to a point on
the forehead; a band around
the head labels the areas of

the brain that are vital to the
memory, imagination, cognition
& and the senses.

[NATIONAL LIBRARY OF MED-
ICINE, ARS MEMORATIVA GU-
LIELMI LEPOREI AVALLONENSIS,
L. IV VERSO; HTTP://RESOURCE.
NLM.NIH.GOV/101435889.]
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Patterns of network coherence showed
insufficient activity in the region
described to even attempt a comparison
between baseline and follow-up in the
subjects. Oxygen extraction imaging
techniques showed a marked reduction
(p<00001) in blood flow to this region
as well, post exposure. Interestingly,
the findings on both sides were sym-
metric (axis of symmetry coefficient
K=10"%). Activity in these was stable
in the cognitive sinks, indicating no
change in blood flow as a result of
the conversations. Measures of brain
activity during arithmetic, geometric,
memory and language tasks all showed
reduced activation measures compared
to baseline in the subjects. “Super-fast”
neuropsychological testing (Neurostat
testing) before and after the conversa-
tions, administered within 5 minutes of
the completion of the fMRI, showed a
decline in measures of generalized intel-
lectual function, which was compatible
with an equal reduction in each of the
basic 5 neuropsychological domains.
Repeat testing the next day revealed a
return to baseline in all subjects.

DISCUSSION

In this pilot study we demonstrated that
intelligence, as measured by Neurostat
testing and self-report, suffered as a
result of the intervention (structured
conversation with the cognitive sink),
and that a change in brain functioning,
measured by various fMRI parameters,
was evident in a restricted region of the
brain, termed “the Bermuda triangle,”
since brain activity, as measured by
fMRI, was indistinguishable from back-
ground “noise.” This is a considered a
“dead zone,” in fMRI parlance. Of note
is that brain function, as measured by
the very same measures used to docu-
ment the change, all returned to baseline
by the next day.

These findings have implications
for understanding brain physiology, as
well as for the interpretation of fMRI.
In terms of physiology, they violate
Lashley’s law of “mass action” but
support, albeit in a modified manner,
the concept of “equipotentiality,”
theories based on ablation studies in
which the volume of neuronal tissue
removed rather than location, determine
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intelligence changes, as measurable in
non-humans. These results confirm the
isolated reports of physiological declines
associated with exposure to cognitive
sinks. Further studies are needed to con-
firm these preliminary ones, but unique
ethical concerns need to be addressed. <
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