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Depression is one of the most common psychiatric disorders and is associated
with considerable morbidity. In recent years structural-imaging technology has
provided an opportunity to examine the brain anatomy in patients with the
psychiatric illness. 10 patients of various ages and, as the control group,
16 healthy subjects were examined using the MRI method of neuroimaging.
The volumes of the following structures were evaluated in the right and left
hemispheres: the superior temporal gyrus, the basolateral temporal area (the
region including middle temporal gyrus, inferior temporal gyrus and fusiform
gyrus), the parahippocampal gyrus, the hippocampal head, the amygdaloid body
and the lateral ventricle. The significant difference between the control group
and the group with depression concerned the volume of the temporal horn of
the lateral ventricle of both hemispheres. In depressed patients the left temporal
horn was 49.8% and the right 38.4% larger in comparison with the control
group. In the control group there were significant differences between the left
and right hemispheres in the volume of all the structures studied, whereas in the
group with depression these difference in volume between the hemispheres
concerned only the amygdaloid body and the lateral ventricle.
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INTRODUCTION
The development of neuroimaging techniques

provides an opportunity to study the structure of
brain in living patients suffering from major mental
illnesses. The brain area that is the focus of atten-
tion and interest for researchers is the temporal lobe.
For a long time the temporal lobe was associated
with schizophrenia so there are many studies con-
cerning structural abnormalities of the temporal lobe
in this disease. [3–6, 8, 12, 14, 16]. Some authors
found that structural brain changes observed in
schizophrenia are also frequently seen in patients
with affective disorder [15, 20, 25]. Affective disor-

der is a very common psychiatric illness but its neu-
ropathogenesis is still poorly understood. Because
one of the leading symptoms of depression is mood
dysregulation, the research has focused on the lim-
bic structures, abnormalities of which can be possi-
ble neuroanatomic substrates of this illness. Neuroim-
aging findings for affective disorders include a small-
er volume of the right hippocampus [26, 27], left
amygdala [20] and temporal lobe [1], reduction of
gray matter in the left temporal lobe [22, 23] and
ventricular enlargement [26, 27]. Structures of the
temporal lobe studied in each case are shown on
Figure 1.
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MATERIAL AND METHODS
The sample included consecutively recruited patients

with a diagnosis of major depression from the Psychiat-
ric Department of the Medical University of Gdańsk.

10 patients aged from 22 to 63 years (mean age
39.8) and 16 healthy subjects aged from 23 to 59
years (mean age 39.3) were examined using the MRI meth-
od of neuroimaging. The patients met the ICD-10 [7]
criteria for major depression and MR images of their
brains were used for evaluation of the volume of the
temporal lobe structures. The control group consist-
ed of healthy volunteers without any neurological
symptoms of pathological change in the central ner-
vous system and without any distinguishable signs
on MR scans.

MR imaging

MRI was performed on an 0.5T superconducting
MRI scanner (Gyroscan T5, Philips) with the use of
a standard head coil. In the first step the whole brain
was evaluated to rule out gross pathology.

The sagittal scout sequence was used to mark
the coronal sequence perpendicular to the long axis
of the hippocampus (T1W/3D/FFE, TR/TE/FA 30/13/3,
Thk/gap 1/0 or 1.5/0, NSA 1).

Stereology

A stereological study was performed on coronal
MR images perpendicular to the long axis of the hip-
pocampus by the use of a semi-automatic method on
an image analyser, Q500MC working under software
QWin on Pentium 233 MHz with 17’ SVGA monitor.

The following structures were studied within
the space bordered by the anterior pole of the
amygdaloid body and the posterior pole of the hip-
pocampal head (Fig. 2): the superior temporal gy-
rus (STG), the basolateral temporal area (BTA
— the region including the middle temporal gy-
rus, the inferior temporal gyrus and the fusiform
gyrus), the parahippocampal gyrus (PAH), the hip-
pocampus (HIP), the amygdaloid body (AA) and
the lateral ventricle (LV). Delineations of all the
studied structures were performed by a member
of the group who is highly experienced in neu-
roanatomy (Fig. 3).

For the evaluation of the volumes of the structures
the Cavalieri formula was applied and the coefficient
of error (CE) of these values was calculated according
to formulae proposed by Geinisman et al. [11].
The sampling was designed to obtain a CE smaller
than 3%.

Basolateral temporal area

Superior temporal gyrus

Temporal horn of the lateral ventricle

Amygdaloid body

Hippocampus

Gyrus parahippocampalis

Figure 1. The structures studied on the coronal slices.
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Figure 2. The areas of the temporal lobe under investigation; the ventral surface of the hemisphere.
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Figure 3. The structures of the temporal lobe measured on coronal MRI slices.
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Statistics

For the statistical analysis of the volumetric chang-
es of temporal lobe structures, ANOVA was used with
repeated measures. The diagnosis of depression was
the main effect for the evaluation. As a repeated
measure — the side of the brain (interhemispheric
asymmetry) was used. We have also tested the in-
teraction between different factors. The effect of sex
was not evaluated nor was the effect of age was not
taken into consideration due to lack of significant
differences between the groups (p = 0.83).

For each studied structure the quality of fit with
normal distribution was checked by means of the
Shapiro-Wilk test and the equality of variances by
means of Bartlett’s test. An analysis of variance was
then followed by the post-hoc honest significant dif-
ference test (HSD) to study the differences between
groups. In the case of non-normality and/or the pres-
ence of unequal variances, non-parametric analysis
was used.

All calculations were carried out on spreadsheets,
and statistics were drawn up using two packages
(Statistica® v. 5.5, Statsoft, USA, and InStat®, Stat-
-Graph, USA). For all tests p < 0.05 was the level of
significance.

RESULTS
The temporal horn of the lateral ventricle is the

only structure of those studied, whose volume
changed significantly in the group with depression
in comparison to the control group. The left tempo-
ral horn of patients with depression was 49.8%, larg-
er and the right — 38.4% (p = 0.01 and p = 0.05,
respectively; Fig. 4) in comparison to that of control
group. The difference between the left and right side
of the ventricle horn was significant for both the

control group (p = 0.001) as well as the group with
depression (p = 0.005), but the interaction effect
was not significant.

The effect of the disease upon the volumes of
the remaining structures of the temporal lobe (su-
perior temporal gyrus, basolateral temporal area,
parahippocampal gyrus, hippocampal head and
amygdaloid body) was not significant either for the
left or the right hemisphere. Significant differences
were found between the hemispheres in the volumes
of the structures studied (Fig. 5). Their volume in the
control group differed significantly between right
and left hemispheres. In contrast, in the group with
depression a lack of significant difference was ob-
served between the left and right hemispheres for
almost all the structures. Only the amygdaloid body
showed any significant difference in volume between
hemispheres (p = 0.005) and this applied to both
the control group and the group with depression.

DISCUSSION
We observed some significant differences in the

volume of temporal lobe structures between patients
with major depression and the control group. In the
group with depression the significantly larger vol-
ume concerned the temporal horn of the lateral ven-
tricle in both hemispheres. These could be related to
a decrease in the volume of white matter of the tem-
poral lobe. This observation corresponds to the re-
sults of Swayze et al. [26] who found a statistically
significant increase in the size of the lateral ventricle
in bipolar affective disorder. This increase was also
found to be more marked in male patients. In spite
of the fact that our material included many more
female than male patients we observed the same
phenomenon. Our study also confirms observations

A B

Figure 4. Differences between control group and the group with depression in volume of the structures studied in the right (A) and left (B)
hemispheres; STG — superior temporal gyrus, BTA — basolateral temporal area (the region including middle temporal gyrus, inferior
temporal gyrus and fusiform gyrus), PAH — parahippocampal gyrus, HIP — hippocampus, AA — amygdaloid body, LV — lateral ventricle;
*difference statistically significant.
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of other researchers [2, 13, 19, 21, 24] that in pa-
tients with depression the ventricles are enlarged.
However, Jacoby et al. [13] observing enlarged ven-
tricles in patients whose the first episode of depres-
sion began later in life suggested that it could also
be partly related to their age. Pearlson et al. [20],
who studied the volumes of temporal gyri and cere-
bral asymmetry in schizophrenia and bipolar disor-
ders, found that the values for the right anterior su-
perior temporal gyrus and left amygdala differ from
the control values.

In our study a left-right asymmetry in the volume
of temporal lobe structures almost disappeared in
patients with depression. It was maintained only in
the amygdala and temporal horn of the lateral ven-
tricle. That left-right asymmetry is related to cere-
bral lateralisation, as the temporal lobe is a region
closely involved in language-related functions. Alt-
shuler et al. [1] found a significant left-right asym-
metry in the volume of the temporal lobes in both
patients with bipolar depression and in controls, with
the right temporal lobe being larger in both groups.

The only structure studied in our material that
holds its left-right asymmetry in patients with de-
pression is the amygdala. Strakowski et al. [25] ob-
served enlargement of the amygdala in patients
with bipolar disorder. This could be related to mood
liability occurring in depression. Frodl et al. [9, 10]
reported enlargement of amygdala volumes in pa-
tients in the first episode of major depression and
this could be related to higher neural activity, high-
er metabolism and higher blood flow in the
amygdaloid body. Other authors such as Mervaala
et al. [17, 18] found that patients with drug-resis-
tant major depression showed significantly smaller
right versus left amygdala.
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