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Brain MR in Chronic Fatigue Syndrome

Alina Greco, Charles Tannock, Jonathan Brostoff, and Durval C. Costa

PURPOSE: To determine the prevalence of MR white matter abnormalities in patients with chronic
fatigue syndrome (CFS). METHODS: Brain MR studies of 43 patients (29 women and 14 men, 22
to 78 years old) with a clinical diagnosis of CFS (n 5 15), CFS with associated depression (n 5 14),
and CFS with associated other psychiatric disorders, namely, anxiety and somatization disorder
(n 5 14), were compared with brain MR studies in 43 age- and sex-matched control subjects.
RESULTS: MR findings were abnormal in 13 (32%) of the patients in the study group (ages 34 to
78 years) and in 12 (28%) of the control subjects (ages 26 to 73 years). One patient with CFS had
multiple areas of demyelination in the supratentorial periventricular white matter. Another patient
with CFS and associated depression had a single focus of probable demyelination in the supra-
tentorial periventricular white matter. In four patients with CFS (ages 34 to 48 years) MR abnor-
malities consisted of one or several punctate hyperintense foci in the corona radiata, centrum
ovale, and frontal white matter. The remaining seven patients (ages 50 to 78 years) had fronto-
parietal subcortical white matter foci of high T2 signal. The prevalence of white matter hyperin-
tensities was not different between the patients and the control subjects. CONCLUSIONS: Our
findings suggest that no MR pattern of white matter abnormalities is specific to CFS.
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Chronic fatigue syndrome (CFS), also known
as myalgic encephalomyelitis, is characterized
by cognitive difficulties and exercise-induced
fatigue as well as symptoms of immunologic
dysfunction (1). Although all ages can be af-
fected, it tends to occur in young adults and is
more frequent in women. There are no specific
physical findings or laboratory data to support
the diagnosis of CFS (2–5). Brain functional
imaging techniques have been used in the as-
sessment of clinically suspected CFS (6–9),
and reports of magnetic resonance (MR) studies
of the brain have also appeared in the literature
(9–13). We performed a retrospective study to

Received October 21, 1996; accepted after revision February 21, 1997.
Supported in part by the Action for ME and Chronic Fatigue.
From the MRI Department, Centre Hospitalier Princesse Grace, Princi-

pality of Monaco (A.G.); and the Departments of Psychiatry (C.T.) and
Immunology (J.B.) and the Institute of Nuclear Medicine (D.C.C.), Univer-
sity College London (United Kingdom) Medical School.

Address reprint requests to Durval C. Costa, MD, Institute of Nuclear
Medicine, University College London Medical School, Mortimer Street, Lon-
don W1N 8AA, United Kingdom.

AJNR 18:1265–1269, Aug 1997 0195-6108/97/1807–1265

© American Society of Neuroradiology
12
determine the prevalence of abnormal MR pat-
terns in the brains of patients with CFS as com-
pared with those of healthy control subjects.

Materials and Methods
Forty-three patients (29 women and 14 men, 22 to 78

years old) with clinically diagnosed CFS were enrolled in
the study. A standardized diagnostic instrument (the struc-
tured clinical interview for DSM-III-R patient version) (14)
was used to divide the patient population into three sub-
groups: the CFS group, which included 15 patients with
CFS and neither past nor present diagnosis of psychiatric
disorders; the CFS 1 D group, consisting of 14 patients
with CFS and associated past or present diagnosis of de-
pression; and the CFS 1 OD group, which comprised 14
patients with CFS and associated other past or present
psychiatric disturbances, namely, anxiety and somatiza-
tion disorder. Both inclusion and exclusion diagnostic cri-
teria followed accepted standards (Oxford and Centers for
Disease Control) (15, 16). Exclusion criteria were known
neurologic disorders, certain recognized medications, de-
tectable acute or chronic infections, autoimmune disease,
cancer, thyroid dysfunction, diabetes mellitus, psychosis,
and drug abuse.

Forty-three age- and sex-matched control subjects re-
ferred for MR assessment of clinically diagnosed benign
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positional vertigo and with normal neurologic findings
were also included in the study.

Sagittal and axial T1-weighted (640/14/1 [repetition
time/echo time/excitations]) spin-echo MR images and
axial proton density– (3000/15/1) and T2-weighted
(3000/90/1) spin-echo images were obtained in all cases.
A 1.0-T unit was used for the CFS group and a 1.5-T unit
was used for the control group.

MR studies were analyzed by a reviewer who was
blinded to psychiatric subclassification within the CFS
group.

Results

Thirty of the 43 CFS patients had normal
brain MR findings. In 13 patients (32%), ages 34
to 78 years, spin-echo T2-weighted images
showed supratentorial white matter abnormali-
ties (Table). The prevalence of MR abnormali-

Abnormal MR findings in patients with chronic fatigue syndrome
(CFS)

Patient
Age,
y/Sex

Clinical
Diagnosis

MR Findings

1 34/F CFS 1 OD Subcortical frontal and right posterior
parietal white matter punctate foci
of high T2.

2 39/F CFS Subcortical and periventricular white
matter hyperintense lesions. Right
frontal lesion confluent around
frontal horn of lateral ventricle.

3 39/F CFS 1 D Rounded focal area of hyperintensity
in right periventricular white matter.

4 45/M CFS 1 D Left posterior corona radiata single
hyperintense focus.

5 46/F CFS Right anterior external capsule
punctate hyperintensity.

6 48/F CFS Multiple punctate foci of high T2
signal in parietal white matter and
right centrum ovale.

7 50/M CFS Right frontal white matter multiple foci
of high T2. Centrum ovale punctate
hyperintense lesions.

8 51/M CFS 1 OD Left anterior external capsule
hyperintense focus.

9 58/F CFS 1 D Frontal white matter punctate areas of
high T2.

10 60/F CFS 1 D Centrum ovale punctate hyperintense
lesions.

11 66/M CFS 1 D Frontoparietal white matter ischemic
foci. Prominent ventricles and
subarachnoid spaces.

12 69/F CFS Left parietal white matter punctate
hyperintensities.

13 78/M CFS Frontoparietal white matter ischemic
foci. Prominent ventricles and
subarachnoid spaces.

Note.—OD indicates other past or present psychiatric distur-
bances, namely, anxiety and somatization disorder; D, associated past
or present diagnosis of depression.
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ties was age dependent. Seven (64%) of the 11
elderly CFS patients (age range, 50 to 78 years)
had abnormal white matter signal, compared
with only six (21%) of 32 younger CFS subjects
(age range, 34 to 49 years). This difference in
prevalence was statistically significant (x2

test 5 7.819, P 5 .0052; Fisher’s Exact Test,
P 5 .0091).

Abnormal MR patterns consisted of punctate
foci of increased T2 signal in the supratentorial
white matter (corona radiata, centrum ovale,
frontoparietal subcortical white matter, external
capsule) in 11 patients. Of these, four were 34
to 48 years old and seven were 50 to 78 years
old. In the former group, findings were nonspe-
cific and consisted of one (two cases) or more
(two cases) punctate foci of high T2 signal (Figs
1 and 2). In the latter group, the distribution and
pattern of abnormalities were compatible with
small-vessel disease, consistent with the aging
process (Fig 3).

Two patients in the younger group had MR
images that showed periventricular high signal
intensity foci compatible with demyelination. In
one 39-year-old woman the distribution and
morphology of multiple lesions were highly con-
sistent with demyelination (Fig 4), and in an-
other 39-year-old woman, T2-weighted MR im-
ages showed a single lesion abutting the lateral
ventricular wall, compatible with a single focus
of demyelination (Fig 5).

The relative prevalence of white matter foci of
increased T2 signal among the three subgroups
was as follows: six (40%) of 15 in the CFS
group, five (36%) of 14 in the CFS 1 D group,
and two (14%) of 14 in the CFS 1 OD group.
Owing to the small numbers, such differences in
frequency were not statistically significant.

Thirty-one (72%) of the 43 control subjects
had normal brain MR findings and 12 (28%) had
abnormal findings. Of these, seven (21%) were
among the 33 subjects between 26 and 49
years old and five (50%) were among the 10
subjects between 51 and 73 years old. In the
former group, findings consisted of one (three
cases) or more (four cases) foci of increased T2
signal in the subcortical frontoparietal white
matter. In the latter group, the hyperintense foci
involved either subcortical (three cases) or pos-
terior parietal periventricular (one case) white
matter. In one patient, both subcortical and pos-
terior parietal periventricular white matter were
involved. The number of hyperintense foci var-
ied from two (one case) to several (four cases).
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Fig 1. A 34-year-old woman with CFS 1 OD. Axial T2-weighted (3000/90) MR image shows punctate areas of increased T2 signal
involving frontoparietal white matter bilaterally.

Fig 2. A 46-year-old woman with CFS. Axial T2-weighted (3000/90) MR image shows right-sided punctate focus of high T2 signal
lateral to anterior external capsule.

Fig 3. A 60-year-old man with CFS 1 D. Axial T2-weighted (3000/90) MR image shows punctate hyperintense lesions in the
centrum ovale.

Fig 4. A 39-year-old woman with
CFS. Axial T2-weighted (3000/90) MR im-
age shows left-sided subcortical and deep
white matter hyperintense lesions. Right
frontal hyperintense lesion is confluent
around the frontal horn of the right lateral
ventricle.

Fig 5. A 39-year-old woman with
CFS 1 D. Axial T2-weighted (3000/90)
MR image through the roof of the lateral
ventricles shows rounded focal area of in-
creased T2 signal in the right periventricu-
lar white matter.
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There were no significant differences in the
prevalence of abnormal MR findings between
the CFS group and the control group. However,
there was a trend toward more abnormalities in
the CFS subgroup of patients with no depres-
sion or associated other psychiatric disorders
than in the control subjects (Fisher’s Exact
Test, P 5 .06).

No hypothalamic or brain stem structural le-
sions were found in the two populations studied,
which contrasts with findings in an overlapping
group investigated with single-photon emission
computed tomography (8).

Discussion

The subjective and nonspecific clinical symp-
toms and the lack of definitive serologic and



immunologic findings make the diagnosis of
CFS difficult. Both brain functional imaging
(6–9) and brain MR imaging (9–13) have been
used with the aim of detecting any abnormality
that might be consistently correlated with the
clinical findings. Daugherty et al (10) and Buch-
wald et al (11) reported an increased frequency
(78%) of white matter lesions on MR studies of
patients with CFS as compared with that of
control subjects (21%). Those studies had
some limitations, since the criteria for patient
selection were not reported and 15% of the pa-
tients with presumed CFS had symptoms of
organic central nervous system disease (pare-
sis, ataxia, seizures), which are not generally
present in CFS.

Natelson et al (12) compared the brain MR
studies of 52 patients who fulfilled the CDC
criteria for CFS with those of 52 control subjects
matched for age and sex. Eight patients (15%)
with CFS syndrome had abnormal white matter:
seven had areas of increased T2 signal in the
corona radiata and one had a single, small
periventricular focus of high T2 signal. Only one
(less than 2%) of the 52 control subjects had an
abnormal MR study, showing a solitary pontine
lesion.

Schwartz et al (9) used MR imaging to study
16 patients with clinically diagnosed CFS and
15 age- and sex-matched control subjects, and
found a relatively increased frequency of focal
white matter abnormalities (centrum ovale and
subcortical and periventricular white matter) in
the CFS group (50% versus 20%). However, the
power of the study to detect differences between
the two groups was small, and the difference did
not reach significance.

Cope et al (13) compared patients with CFS,
with and without coexisting depressive illness,
with control subjects with and without depres-
sion. In the subgroup of CFS patients without
depression (n 5 13), the one abnormal MR
study (8%) showed two deep white matter le-
sions. In the CFS patients with associated de-
pression (n 5 9), two studies (22%) showed
deep white matter lesions. In the subgroup of
control subjects with depression (n 5 12),
three MR studies showed deep white matter le-
sions (25%). In the control group without de-
pression (n 5 10), only one study (10%)
showed a single white matter lesion. No statis-
tically significant differences were found among
the subgroups.

In our CFS group, the prevalence of white
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matter foci of increased T2 signal was higher
than in the series of Natelson et al (12) and
Cope et al (13) and lower than in the series of
Schwartz et al (9) and Buchwald et al (11).
Owing to the small numbers, any discrepancy in
prevalence of white matter lesions found among
the three CFS subgroups will require further
studies with larger samples to be clarified. The
prevalence of white matter abnormalities in our
entire CFS group was not significantly higher
than in the control group, but it reached trend
level statistically in the subgroup of CFS pa-
tients without depression or other associated
psychiatric disorders. The only way to eliminate
a possible type II statistical error derived from
the small sample size would be to conduct a
significantly larger study.

We found no increased prevalence of white
matter lesions in CFS patients under the age of
50 relative to that in control subjects. A review
of the literature revealed that healthy persons
have small focal white matter lesions that have
no clinical significance and that reflect ischemic
demyelination, varying degrees of myelin pal-
lor, gliosis, and vacuolation (17–19).

Fazekas (18) studied 87 healthy volunteers
and described white matter lesions in 11% of
subjects aged 0 to 39 years, in 31% of subjects
aged 40 to 49 years, in 47% of those aged 50 to
59 years, in 60% of those aged 60 to 69 years,
and in 83% of those aged 70 years and over,
consistent with our findings in the control group.
In seven patients of our study group, MR find-
ings were likely to be age related, reflecting a
vasculopathy involving the small vessels of the
white matter. Hendrie et al (20) identified such
MR abnormalities in 59% of healthy subjects
over the age of 63 years without risk factors or
deficits in cognitive function, and in all subjects
over the age of 75 years.

One area of concern in investigating fatigue
syndromes is the possibility of a slow demyeli-
nating process underlying some mistakenly di-
agnosed CFS cases (P. White, personal com-
munication, 1994). In two patients of our series,
MR appearances were suggestive of demyelina-
tion. Both refused further investigations and are
being followed up. To date, no final diagnosis
has been made. Natelson et al (12) also en-
countered two patients who had an initial diag-
nosis of CFS and an abnormal MR study, in
whom symptoms suggestive of multiple sclero-
sis subsequently developed.

In conclusion, our study suggests that no MR
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pattern of white matter abnormalities is specific to
CFS.
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