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C H I C A G O —  Functional mag-
netic resonance imaging can
identify activation in specific re-
gions of the brain when people
lie and one day could be used to
augment or replace polygraph
testing, Scott H. Faro, M.D., said
at the annual meeting of the Ra-
diological Society of North
America.

“We have just begun to under-
stand the potential of fMRI [func-
tional magnetic resonance imag-
ing] in studying deceptive
behavior,” said Dr. Faro, profes-
sor and vice chair of radiology
and director of the functional
brain imaging center and clinical
MRI at Temple University,
Philadelphia.

“We plan to investigate the po-
tential of fMRI both as a stand-
alone test and as a supplement to
polygraph, with the goal of cre-
ating the most accurate test for
deception,” he said.

His research involved the ex-
amination of 11 volunteers with

simultaneous fMRI and poly-
graph testing. Six of the subjects
had been asked to shoot a toy
gun and then lie
about their partic-
ipation, whereas
the nonshooters
were asked to tell
the truth. In addi-
tion to being
asked about the
shooting, all sub-
jects were asked
unrelated control
questions.

In all cases,
fMRI and poly-
graph accurately
identified the de-
ceptive responses.

The fMRI
showed activation
in different areas
of the brain, de-
pending on whether a subject
was being deceptive or truthful.
The use of a real-life stimulus
was a very important part of
this study because this scenario
can elicit strong activation of
emotional and cognitive centers

in the brain, which can be seen
with fMRI, Dr. Faro said.

The investigators found that,

during deception, activation was
seen in the left medial, left infe-
rior, and right precentral regions
of the frontal lobe; the right hip-
pocampus and right middle re-
gions of the temporal lobe; and
the anterior and posterior cingu-

late regions of the limbic lobe.
During truthful responses, ac-

tivated areas included the left in-
ferior and right me-
dial regions of the
frontal lobe, the left
inferior region of
the temporal lobe,
and the posterior
cingulate gyrus in
the limbic lobe.

Some areas of
the brain were acti-
vated during both
lying and truth-
telling, but there
were five activated
areas unique to ly-
ing: two in the
frontal lobe (the
right precentral
gyrus and the left
medial frontal gy-
rus), two in the

temporal lobe (the right hip-
pocampus and the right middle
temporal lobe), and the anterior
cingulate of the limbic lobe.

Investigation into other means
of lie detection is important be-
cause polygraph testing is con-

sidered only 90% accurate, he
said.

The polygraph test only mea-
sures peripheral physiologic re-
sponses, including galvanic skin
conductance, which increases
during perspiration, blood pres-
sure, and respiration. These phys-
iologic responses can vary
among individuals, however, and
can be self-regulated. “The de-
ception response begins in the
brain and controls all aspects of
behavior. That is why the brain is
the focus of our research,” Dr.
Faro said.

It is too early to tell whether
fMRI results can be self-regulat-
ed, but the results suggest that
the consistencies in brain activa-
tion patterns seen on fMRI may
be beyond conscious control.

Dr. Faro’s research is the first
to use polygraph correlation and
a modified version of control
questioning techniques with
fMRI. In addition, his research is
the first to use a real-life stimulus,
which is critical if the technique
is to be developed into a practical
test, he said. ■

Functional MRI Could Become Lie Detector
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Early Intensive Glucose Control Cut
Neuropathy Risk in Type 1 Diabetes

B Y  M I R I A M  E . T U C K E R

Senior Writer

O R L A N D O,  F L A .  —  Early implementation of in-
tensive blood glucose control reduces the risk for
neuropathy in patients with type 1 diabetes, even if
their control worsens down the line, Catherine L.
Martin reported at the annual scientific sessions of
the American Diabetes Association.

“Intensive therapy should be implemented as ear-
ly as possible so as to obtain maximal long-term ben-
efit,” said Ms. Martin of the University of Michigan,
Ann Arbor.

The finding is the latest to come from the Epi-
demiology of Diabetes Inter-
ventions and Complications
(EDIC) study, a long-term fol-
low-up of 96% of the original
1,441 participants in the land-
mark Diabetes Control and
Complications Trial (DCCT),
which confirmed the link be-
tween intensive glucose con-
trol and a reduced risk of mi-
crovascular complications in
patients with type 1 diabetes (N. Engl. J. Med.
1993;329:977-86).

In the DCCT, patients who practiced intensive
blood glucose control and achieved an average he-
moglobin A1c level of 7.2% had a 64% lower risk for
developing clinical neuropathy at an average follow-
up of 5 years, compared with the conventionally
treated group whose HbA1c levels averaged 9%.

After the trial ended in 1993, the subjects in the
conventionally treated group were instructed in in-
tensive glucose management techniques, and all sub-
jects were referred back to their personal physicians
while continuing to be monitored annually in EDIC

from 1994 onward, said Ms. Martin, the study co-
ordinator for DCCT/EDIC at the University of
Michigan.

By year 8 of EDIC, glucose control had improved
in the DCCT conventionally treated patients to a
mean HbA1c level of 8.2%, while at the same time
it had worsened in the former intensive treatment
group to a mean of 8%. 

But despite the convergence, 9.4% of the DCCT
conventional group scored 7 or greater on the 15-
item Michigan Neuropathy Screening Instrument
(MNSI) symptom questionnaire at year 8, com-
pared with 5% of the DCCT intensive group. On the
five-component MNSI foot exam (appearance, ul-

ceration, vibration, ankle re-
flex, and response to the 10-g
monofilament), 33% of the
DCCT conventional group
scored 2.5 or greater vs. 23% of
the intensive group.

Differences between the two
groups on both neuropathy
measures had reached signifi-
cance by year 1 and remained
so for each of the 8 years. Over-

all, the relative risk for neuropathy in the DCCT in-
tensive group was reduced by 36% for the MNSI
exam and by 50% for the MNSI questionnaire.

Similar findings of a persistent, beneficial effect of
a prior period of glycemic control on the subsequent
development of retinopathy and nephropathy at 8
years were reported at last year’s ADA meeting by
another EDIC investigator.

And in a published report, the progression of in-
tima-media thickness, a measure of atherosclerosis,
was also significantly lower 6 years later in the
DCCT intensive group (N. Engl. J. Med.
2003;348:2294-303). ■

Diagnosis and Treatment of
Restless Legs Found Lacking
S A N F R A N C I S C O —
Roughly 3% of all visits to pri-
mary care physicians involve
patients who are experiencing
at least twice-weekly symp-
toms of restless legs syndrome,
which are having an apprecia-
bly negative effect on their
quality of life, according to the
findings of a large internation-
al survey.

But their restless legs syn-
drome (RLS) typically remains
undiagnosed or misdiagnosed,
Wayne Hening, M.D., reported
at the annual meeting of the
American Academy of Neu-
rology. “Awareness of the con-
dition and accurate diagnosis
by primary care physicians ap-
pear to be low,” observed Dr.
Hening of Robert Wood John-
son Medical School, New
Brunswick, N.J.

He called for a new contin-
uing medical education em-
phasis on consideration of
RLS in the differential diagno-
sis of patients with sleep dis-
orders involving difficulty in
falling asleep and frequent
awakening.

Dr. Hening presented data
from the RLS Epidemiology,
Symptoms, and Treatment
(REST) Primary Care Study, in
which more than 23,000 pa-
tients who visited participat-
ing primary care physicians in

the United States, United King-
dom, Spain, Germany, and
France during a 2-week period
filled out an RLS screening
questionnaire. 

Patients in the Glaxo-
SmithKline-sponsored study
who were flagged as having at
least weekly symptoms sug-
gestive of RLS were asked to
complete a more detailed fol-
low-up questionnaire, and
their primary care physicians
were asked to complete a ques-
tionnaire about the patient’s
medical history. 

Roughly 3% of the patients
were deemed by investigators
to have RLS symptoms likely
to warrant treatment on the
basis of self-report of at least
twice-weekly frequency of
symptoms and “some” or
“high” negative impact upon
quality of life. This cohort had
a mean age of 56.6 years, with
symptom onset at 45.8 years;
68% were women. 

Overall, 88% of the patients
reported having at least one
sleep-related problem; 43%
characterized sleep disturbance
as their most troublesome RLS
symptom. Also, 27% rated un-
comfortable feelings in their
legs as their most troublesome
symptom, while 21% listed
pain as their top symptom.

—Bruce Jancin

On the MNSI foot exam,
33% of those patients in
the study’s conventional
group scored 2.5 or
greater, vs. 23% of the
intensive group. 

These fMRI images show
areas found to be active
in the group analysis data
of the subjects when they
were asked to be
deceptive. The cross hair
in each image represents
the hippocampus, one of
the areas showing activity.


