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Chronic, treatment-resistant depression and right

fronto-striatal atrophy

P. J. SHAH, M. F. GLABUS, G. M. GOODWIN and K. P. EBMEIER

Background Treatment-resistant

depression (TRD) is relatively common

but its neurobiological basis is poorly

understood. Fronto-striatal structural

brain changes have been reported in

patients with depression but their

association with treatment resistance and

chronicity has not been established.

Method Magnetic resonance images of

20 patients withTRD were compared with

images of 20 recovered patients and 20

healthy controls. Images were compared

using a voxel-based analysis (VBA)

method; the results were validated by

conventional volumetric analysis. The

clinical associations of magnetic resonance

imaging (MRI) changes with illness

duration and severity were examined by

VBA.

Results Only theTRD group exhibited

right fronto-striatal atrophy, and subtle

MRI changes in the left hippocampus on

VBA. Atrophy was confirmed on

volumetric analysis, the degree correlating

with the cumulative number of

electroconvulsive therapy (ECT)

treatments received, suggesting an

acquired deficit.

Conclusions This is the first study to

demonstrate fronto-striatal atrophy in

patients with depression with poor

outcome; the atrophy is more marked in

those with more severe illness.
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Up to 20% of middle-aged patients with
depression attending a psychiatrist follow
a treatment-resistant course lasting more
than 2 years (Keller et al, 1982; Scott,
1988). Treatment-resistant depression
(TRD) is associated with a longer duration
of illness before treatment (Keller et al,
1984; Scott, 1988) and a substantially
reduced rate of recovery after the first 2
years of illness (Keller et al, 1982, 1984).
Such patients are presumably the most
likely to show structural brain changes.
The most consistent structural findings
from studies of mixed-outcome patients
with depression are frontal and striatal
atrophy (Soares & Mann, 1997), but it
has not been established whether or not

these changes are related to outcome.
Previously we have used voxel-based
analysis (VBA) to compare magnetic
resonance imaging (MRI) grey matter
segments between middle-aged patients
with TRD, patients who had recovered
from depression and normal healthy volun-
teers (Shah et al, 1998). Patients with TRD
had reduced grey matter density in the
frontal and temporal cortex, including the
hippocampus. Additionally, reduced hippo-
campal grey matter density was correlated
with verbal memory impairment, implying
an association between observed change
and function. It is not possible to be sure
whether VBA changes represented atrophy

or just changes in voxel intensity. This
required examination by traditional
volumetry and will be described here.

METHOD

Subjects

Twenty patients aged between 21 and 65
years who fulfilled DSM-IV (American
Psychiatric Association, 1994) criteria for
major depressive disorder (chronic),
research diagnostic criteria (RDC; Endicott
8c Spitzer, 1978) for a primary major de-
pressive disorder and were also treatment

resistant, were recruited from general adult
in-patient units and from out-patient clinics
in the south-east of Scotland. With this
selection we endeavoured to maximise our
chances of identifying structural brain
changes. All subjects gave written
informed consent following a protocol
approved by the local research ethics com-
mittee prior to participation. Chronicity
was defined as meeting DSM-IV diagnostic
criteria for a major depressive episode for at
least 2 years (American Psychiatric Associa-
tion, 1994). Treatment resistance was
defined as non-responsiveness to at least
two treatments from different pharmaco-
logical groups employed for at least 4 weeks
each at the following doses:

(a) at least 150 mg of imipramine or an
equivalent tricyclic antidepressant;

(b) at least 60 mg of phenelzine or an
equivalent monoamine oxidase inhibitor;

(c) at least 40 mg of fluoxetine or an
equivalent selective serotonin reuptake
inhibitor;

(d) at least six treatments with electro-
convulsive therapy (ECT) with seizures
lasting longer than 20 s each.

In reality, all patients exceeded the mini-
mum criteria for treatment resistance.
Many were on multiple and/or combination
treatments. All patients were on a stable
medication regime for at least 2 weeks prior
to the study. Patients had not received ECT
for at least 3 months prior to the study and
had no history of intracranial pathology or
surgery.

Twenty recovered patients who
previously fulfilled DSM-IV criteria for a
major depressive disorder and 20 normal
healthy volunteers with no lifetime history
of psychiatric illness were also examined.
Subjects from both of these groups were
individually matched with patients with
TRD for age, gender, premorbid IQ and
years of education. Recovered patients were
matched for age of onset and for onset of the
index episode with the treatment-resistant
group. The recovered group all had had
severe illness episodes (details below).
Recovery was defined as scoring 5 or less
on the Hamilton Rating Scale for Depres-
sion (HRSD; Hamilton, 1960) for at least
3 months prior to the study, and subjects
were either medication-free or on stable
medication for at least 2 weeks prior to
the study.
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