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Magnetic resonance brain imaging provides good contrast between the three principal compartments of the
brain: gray and white matter, and cerebrospinal fluid (CSF). Not only brain volumic and structural understanding, the
application of magetic imaging techniques as in Functional MRI (fMRI), Magnetic resonance spectroscopy (MRS ) also has
greatly enhanced the range of findings in brain function of psychiatric patients.

The objective of this paper was to present a brief review of the technological advances in magnetic neuroimaging,
and to indicate how these techniques have impacted the study of psychiatry.

 Reviews of recent researchs, examples of imaging techniques, and major findings for schizophrenia, affective
disorder, anxiety, personality and other major psychiatric disorders are offered. In summary,the using of magnetic
neuroimaging as an aid to diagnosis is discussed, and findings from the most accessible imaging techniques are reviewed.
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Advanced functional imaging techniques
now make it possible to study in vivo the relationship
between altered cerebral activation patterns and the
psychopathologic and cognitive features of psychiatric
disorders. There is a renewed interest in the further
elucidation of the etiopathogenesis of some psychiatric
disorders and clinical-radiological correlations are
increasingly reported. Volume measurements by MRI
are frequently used and functional MR imaging (fMRI)
offers new approaches to research questions in psy-
chiatry that could not have been addressed earlier by
positron emission tomography and single photon
emission CT. Study designs involving fMRI absence
of radiation exposure (1, 2).

MRI is marked by excellent overall resolution,
the capability to image most of the brain’s structures
(an important advantage in the study of the neuro-
biology of psychiatry), and by its largely noninvasive
nature. Examples of recent findings and clinical
applications illustrate actual cases and examples of
the newer imaging technologies (3).

Magnetic Resonance Imaging (MRI):
Magnetic Resonance Imaging (MRI) is a non-

invasive procedure that uses powerful magnets and
radio waves to construct pictures of the body. Unlike
conventional radiography and Computed Tomographic
(CT) imaging, which make use of potentially harmful
radiation (X-rays), MRI imaging is based on the magnetic
properties of atoms.

MRI has a number of safety issues, including
the effects of high magnetic fields and radiofrequency
pulses on the body, and on implanted devices, the side
effects of contrast agents, toxicity during pregnancy
and claustrophobia (4).

Functional MRI (fMRI):
Functional MRI (fMRI) is a technique that

localizes brain activity by imaging the influence of
blood concentrations of deoxyhemoglobin, which
alters signal through magnetic field changes. Recent
advances in MRI image detect levels of oxygenated
hemoglobin in the blood. Neuronal activites within
the brain can be calculated by the amount the oxygen
use (5).

FMRI study in Schizophrenia and Major
depression, fMRI investigate brain activation in
patients with schizophrenia and major depression while
they performed two tasks- a vigilance task and a mental
arithmetic task-that differed in cognitive complexity.
The results showed that schizophrenia had less activa-
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tion in prefrontal brain regions, relative to the comparison
participants. A double dissociation of parietal and
frontal lobe activation was found for schizophrenia
patients and depression patients (6).

Magnetic resonance spectroscopy (MRS):
Magnetic resonance spectroscopy is a complex

and sophisticated neuroimaging technique that allows
reliable and reproducible quantification of brain neuro-
chemistry. Neurochemical changes have been found
in a variety of brain regions in dementia, schizophrenia
and affective disorders and promising discoveries
have also been made in anxiety disorders (7).

MRI in Special Psychiatric Disorder
1. Schizophrenia

Schizophrenia is a serious brain disorder. It
is a disease that makes it difficult for a person to tell
the difference between real and unreal experiences, to
think logically, to have normal emotional responses to
others, and to behave normally in social situations.
Investigators have used MRI in schizophrenia research
because its resolution is superior to that with CT such
as the reduction of hippocampus-amygdala complex,
the reduction of left hemisphere.The studies have
correlated the reduction in limbic system volume with
the degree of severity of illness.

In adult schizophrenia, magnetic resonance
imaging (MRI) and magnetic resonance spectroscopy
(MRS) have revealed volumetric and metabolic defects
in multiple brain regions, among them the anterior
cingulate, frontal cortex, striatum, thalamus, parietal
cortex, and frontal and parietal white matter (8).

1.1 MRI findings
Anterior cingulate cortex: The human anterior

cingulate cortex (ACC), is active during conflict-moni-
toring tasks. One fMRI study reported evidence of
structural and functional abnormalities in the anterior
cingulate cortex of patients with schizophrenia (9).

Prefrontal cortex: A recent fMRI study found
the pattern of prefrontal cortex underactivation and
parahippocampal overactivation in patients suggested
that functional connectivity of dorsolateral prefrontal
and temporal-limbic structures is disrupted by
schizophrenia. This disruption may be reflected in the
memory strategies of patients with schizophrenia,
which include reliance on rote rehearsal rather than
associative semantic processing (10).

Gray matter: Olfactocentric paralimbic
regions, play crucial roles in human emotion and
motivation, and a study using MRI found a bilateral

volume reduction in insular cortex gray matter was
specific to first-episode patients with schizophrenia (11).

The significant increases in cortical folding
were observed in the right superior frontal cortex in
first episode schizophrenic patients.Significant main
effects of hemisphere were found in frontal, parietal,
and occipital regions in directions complementary to
cerebral torques.This finding supports the theory of
neurodevelopmental origin in schizophrenia that
frequency of cortical folding seems to be disturbed
during gyral formation in utero (12).

Thalamus: Thalamic volume was smaller than
normal in schizophrenia patients, but only proportionate
to reductions in reduced total cerebral volume. The
presence of changes in thalamic shape and asymmetry
suggest greater pathologic involvement of individual
nuclei at its anterior and posterior extremes of the
thalamic complex (13).

Corpus Collosum: First episode schizophrenia
patients showed reductions in signal intensity in all
the callosal subregions, the genu, body, rostrum and
splenium. Schizophrenia is characterized by pathology
of this principal interhemispheric commissure; the
abnormalities may reflect distributed (rather than
localized) interhemispheric disconnectivity that extends
beyond the heteromodal association cortices (14).

Hippocampus: One study found volume
reductions in most hippocampal subregions of schizo-
phrenic patients. Analysis data revealed significant
alterations of the inter-voxel coherences in single
hippocampal subdivisions of these patients, supporting
the assumption of characteristic microstructural tissue
changes relevant for the pathogenesis of schizophrenic
psychoses (15).

Basal Ganglion: Schizophrenia patients showed
features of increased metabolism in the basal ganglia
consistent with impaired activity of the frontostriatal
pathways. A recent study using MRS to investigate basal
ganglia abnormalities in neuroleptic-naive patients with
schizophrenia demonstrated that the phosphocreatine/
total phosphorus and phosphocreatine/total ATP
ratios in both basal ganglia were significantly lower in
these patients (16).

Ventricle Enlargement: The longitudinal
study of first-episode patients with schizophrenia who
had serial MRI scans during the first 5 years of illness.
Greater enlargement of lateral ventricles and reduction
of hemispheric volume was observed over time in the
patients compared with controls (17).

1.2 Schizophrenia in special attentions
High genetics risk for schizophrenia: Studies
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of high-risk offspring of schizophrenic patients have
found abnormalities in attention, working memory and
executive functions, suggesting impaired integrity of
the prefrontal cortex and related brain regions. The fMRI
study in the high-risk offspring showed significant
decreases in fMRI-measured activation in the dorso-
lateral prefrontal cortex and the inferior parietal cortex.
Abnormal functional integrity of prefrontal and parietal
regions of the heteromodal association cortical regions
in subjects at genetic risk for schizophrenia is consistent
with findings observed in adults with the illness (18).

Audiotory Hallucination: The abnormalities
in auditory cortex structure and function, particularly
in the superior temporal gyrus (STG) is the cause of
audiotory hallucination symptoms in schizophrenia.
Synchronous hemodynamic independent maps by
MRI in schizophrenia suggests that aberrant patterns
of coherence in temporal lobe cortical regions are a
cardinal abnormality in schizophrenia (19).

Smooth persuit eye movement: Smooth pursuit
deficits were assessed outside the fMRI apparatus by
using infrared oculography and were assessed during
scanning by evaluating echo-planar time-series data
from the eyes. Schizophrenia may have diminished
inhibitory function in the hippocampus as well as for
a disturbance in a frontotem-poral network subserving
smooth pursuit eye movements (20).
1.3 Brain metabolic change in Schizophrenia

N-acetylaspartate (NAA): NAA, a neuronal
marker, may be an indicator of disease severity of
positive symptoms. There was a significant correlation
between NAA concentration and social functioning
within the schizophrenic group. However, a study using
MRS to measure NAA for evaluate the neuronal inte-
grity of the dorsolateral prefrontal region in negative
symptoms schizophrenic demonstrated a significant
negative correlation between severity of symptoms and
NAA concentration (21).

Another MRS study in schizophrenia showed
a significant correlation between the low ratio ampli-
tudes between metabolites and creatine plus phospho-
creatine (Cr) (NAA/Cr) and age of onset of illness in the
hippocampus. This findng reflected a neurodegenerative
process in hippocampus (22).

Choline (CHO): The neurodegenerative brain
metabolism in schizophrenia show decrease of NAA,
increase of CHO and a cerebral asymmetry of these
metabolites. MRS studies of schizophrenia suggest high
choline levels in the caudate nucleus and demonstrate
that high caudate choline levels in schizophrenia are
not secondary to antipsychotic treatment (23).

Glutamate: A recent study using MRS investi-
gation of glutamate and glutamine in adolescents at high
genetic risk for schizophrenia found that Glutamate/
glutamine was significantly higher in the adolescents
at high genetic risk for schizophrenia than in the low-
risk offspring. This finding supported both the gluta-
mate dysfunction and neurodevelopmental hypo-
theses for schizophrenia (24).

Phospholipid: The study of phospholipid
metabolism change in first-episode schizophrenia
using 31P-MRS showed increased levels of glycero-
phosphocholine in the anterior cingulate. Inorganic
phosphate, phosphocreatine and adenosine triphos-
phate concentrations were also increased in the anterior
cingulate. This finding may indicate neural overactivity
in this region during the early stages of the illness,
resulting in increased excitotoxic neural membrane
breakdown (25).

2. Affective disorder
Depression may be described as feeling sad,

blue, unhappy, miserable, or down in the dumps.After
establishing socio-demographic and psychological
risk factors for depression, epidemiological research
has focused on biological factors. The most consistent
finding in biological psychiatry is the disturbance of
the hypothalamic-pituary-adrenal axis in depressed
persons (26).

Silent brain infarcts and cerebral white matter
lesions on MRI were found to be more frequent in the
depressed patient than in controls. Cerebral small vessel
disease has been rediscovered as a potential cause of
depression (27). With the advances in high-resolution MRI
and fMRI studies, structural neuroimaging changes
in mesial temporal structures, prefrontal cortex and basal
ganglia were found in major depressive disorders (28).

2.1 MRI findings:
MRI studies in depressed subjects report

smaller volumes of amygdala, hippocampus, inferior
anterior cingulate, and the orbital prefrontal cortex,
components of the limbic-cortico-thalamic circuit.
Depressed females had smaller amygdala than males
and this may correlate with the higher rate of depress-
ion in women (29).

Hippocampus: The effect of depression on
the hippocampus has become the focus of a number
of structural and functional neuroimaging studies. MRI
volumetric measurement have reported decreases in
hippocampal volume among depressed subjects and
appears to have functional significance including an
association with memory loss (pseudodementia)(30, 31).
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Orbitofronal: The orbitofrontal cortex plays
a major role in neuropsychologic functioning including
exteroceptive and interoceptive information coding,
reward-guided behavior, impulse control, and mood
regulation. Patients with depressive disorder have
reduced orbitofrontal gray matter volumes in MRI
findings (32).

Pituitary gland: Pituitary gland volume
measured by MRI in the concept of abnormalities in
pituitary function have been described in major
depressive disorder showed that age was significantly
correlated with pituitary volume in the healthy controls
but not a major depressive disorder and no significant
relationships between pituitary size and clinical
severity were found in the depressive patients (33).

Temporal lobe: In depressed patients the left
temporal horn was 49.8% and the right 38.4% larger in
comparison with the control group (34).

Basal ganglia: The abnormalities in laterali-
zation and possibly neurodegenerative changes in
basal ganglia structures participate in the pathophy-
siology of major depressive disorder (35).

Cortical gray matter: The brain size reduction
of the orbitofrontal cortex and to the gray matter
abnormalities detected in orbitofrontal cortex and
temporoparietal cortices in elderly depression (36).

2.2 Depressive disorder in special attention
Depressive disorder with suidial idea: White

matter hyperintensities may be used as the biological
markers associated with increased risk of suicide. In
children and adolescents unipolar depression, white
matter hyperintensities were significantly associated
with a higher prevalence of past suicide attempts (37).

Female major depression: MRI studies in
depressed subjects report smaller volumes of the
limbic-cortico-thalamic circuit (amygdala, hippocampus,
inferior anterior cingulate, and the orbital prefrontal
cortex). Major depression occurs more commonly in
women, the biology of mood disorders in females may
differ in some aspects from males. Depressed females
but not depressed males had smaller amygdala
compared with controls. Sex may affect volumetric
deficits in amygdala and anterior cingulate cortex
in mood disorders, but no effects were found in the
hippocampus or orbital prefrontal cortex (38).

Depressive disorder with sexual problems:
The study of sexual response in depressed patients
by fMRI showed lower level of activation during the
visually evoked sexual arousal especially in the cerebro-
cortical areas of the hypothalamus, thalamus, caudate
nucleus, and inferior and superior temporal gyri (39).

Elderly depression: The elderly are at high
risk for depression because they are more likely than
younger people to have experienced illness, death of
loved ones, impaired function and loss of indepen-
dence. There is a relationship between MRI cerebro-
vascular disease lesion severity and mortality among
geriatric depressed patients (40). Late-onset depressive
disorder is associated with white matter lesions and
neuropsychological deficits that in some studies are
linked to a poorer outcome for depression (41).

Bipolar depression: Bipolar disorder is cha-
racterized by periods of excitability (mania) alternating
with periods of depression. The study used fMRI while
viewing alternating situations designed to evoke
negative, positive or no affective change in bipolar
depressws patients. The activation in patients, when
compared with healthy subjects, involved additional
subcortical regions, in particular the amygdala, thalamus,
hypothalamus and medial globus pallidus. Bipolar
depressed patients may recruit additional subcortical
limbic systems for emotional evaluation and this may
reflect state-related or trait-related dysfunction (42).

3. Anxiety Disorder
Anxiety is a feeling of apprehension or fear.

Anxiety disorders are a group of psychiatric condi-
tions that involve excessive anxiety. Inborn individual
differences in stress prone to respond to enviroment
are associated with persistent differences in the
responsivity of the amygdala, as measured with fMRI.
Because an inhibited temperament is a risk factor for
developing later psychiatric disorders, particularly
generalized social anxiety disorder, temperamental
differences are confounds in neuroimaging and genetic
studies (43).

3.1 Generalized Anxiety Disorder (GAD):
The common symptoms of generalized

anxiety disorder (GAD) are intrusive worry about
everyday life circumstances and social competence, and
associated autonomic hyperarousal. The amygdala, a
brain region involved in fear and fear-related behaviors
in humans and animals. MRI was used to measure the
amygdale, superior temporal gyrus, thalamus, and
prefrontal volumes in subjects with generalized anxiety
disorder. Larger amygdala volumes were reported in
pediatric GAD (44).

3.2 Obsessive-compulsive disorder (OCD):
OCD is an anxiety disorder characterized by

obsessions or compulsions. An obsession is a recurrent
and intrusive thought, feeling, idea, or sensation. A
compulsion is a conscious, recurrent pattern of behavior
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a person feels driven to perform. The study by MRI
showed that the measurements of the area of the head
of the caudate nucleus, cingulate gyrus thickness,
intracaudate/frontal horn ratio, and area of the corpus
callosum seem to be normal (45).

The obsessive-compulsive symptoms may be
mediated by relatively distinct components of fronto-
striatothalamic circuits implicated in cognitive and
emotion processing which showed in the fMRI study
that patients demonstrated significantly greater activation
than controls in bilateral ventromedial prefrontal regions
and right caudate nucleus (washing); putamen/globus
pallidus, thalamus, and dorsal cortical areas (checking);
left precentral gyrus and right orbitofrontal cortex
(hoarding); and left occipitotemporal regions (aversive,
symptom-unrelated) (46).

3.3 Panic disorder:
Panic disorder involves repeated, unpredic-

table attacks of intense fear accompanied by severe
anxiety symptoms in the body that may last from
minutes to hours. Panic patients have a decreased
volume of the left temporal lobe measured by MRI
and indicate the presence of volumetric abnormalities
of temporal lobe structures (47).

3.4 Phobia:
A phobia is a persistent and irrational fear of

a particular type of object, animal, activity or situation.
Neuroimaging research has helped to advance neuro-
biological models of anxiety disorders. The amygdala
is known to play an important role in normal fear
conditioning and is implicated in the pathophysiology
of anxiety disorders (48).

The role of the amygdala in fear processing
study show significantly increased amygdala, insula,
orbitofrontal cortex, uncus activation in spider phobics,
during presentation of phobia-relevant visual stimuli
(49). The psychotherapeutic approach, such as CBT, has
the potential to modify the dysfunctional neural circui-
try associated with anxiety disorders. The amygdala
may also be a target for the beneficial effects of cognitive-
behavioral and medication treatments for anxiety
disorders (50).

3.5 Posttraumatic stress disorder (PTSD):
PTSD can occur following a traumatic event

in which there was threat of injury or death to you or
someone else. The neural correlates of traumatic
memory in PTSD using fMRI revealed activation of
orbitofrontal cortex areas in both hemispheres, anterior
temporal lobes, and occipital areas, right more than left
activation of anterior temporal lobes, mesiotemporal
areas, amygdala, posterior cingulate gyrus, occipital

areas, and cerebellum (51).
The amygdala appears to be hyperreactive

to trauma-related stimuli. The hallmark symptoms of
PTSD, including exaggerated startle response and
flashbacks, may be related to a failure of higher brain
regions (i.e., the hippocampus and the medial frontal
cortex) to control the exaggerated symptoms of arousal
and distress that are mediated through the amygdala
in response to reminders of the traumatic event (52).

4. Personality Disorder
Personality disorders are a group of psychia-

tric conditions marked by chronic behavior patterns
that cause serious problems with relationships and
work. The behavioral inhibition system was associated
with activity in numerous brain areas in response to
fear, disgust, and erotic visual stimuli, whereas few
associations could he detected between the behavioral
approach system and brain activity in response to
disgust and erotic stimuli (53).

4.1 Schizoid personality disorder:
Schizoid personality disorder is a personality

problem characterized by a lifelong pattern of indif-
ference to others and social isolation. The shape of the
head of the caudate nucleus with MRI in schizotypal
personality disorder subjects with no prior neuroleptic
exposure history had significantly higher head of the
caudate shape index scores, lateralized to the right side.
The higher right and left head of the caudate SI scores
correlated significantly with poorer neuropsychologi-
cal performance on tasks of visuospatial memory and
auditory/verbal working memory. These data support
the association of intrinsic pathology in the caudate
nucleus, unrelated to neuroleptic medication, with cogni-
tive abnormalities in the schizophrenia spectrum (54).

4.2 Schizotypal personality disorder:
Schizotypal personality disorder is a psychiatric

condition characterized by a pattern of deficiency in
interpersonal relationships and disturbances in
thought patterns, appearance, and behavior. Schizotypal
personality disorder showed reduced prefrontal gray
volumes and poorer frontal functioning compared to
normal. Structural prefrontal deficits have been reported
in patients with schizophrenia and schizophrenia
spectrum personality (55).

4.3 Borderline personality disorder BPD:
BPD is a condition characterized by impulsive

actions, mood instability, and chaotic relationships.
The study of fMRI regional cerebral hemodynamic
changes in patients with BPD after viewing emotionally
aversive slides revealed activation of the amygdala and
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fusiform gyrus in the patients (56).
Pictures of human emotional expressions

elicit robust differences in amygdala activation
levels in borderline patients, compared with normal
control subjects, and can be used as probes to study the
neuropathophysiologic basis of borderline personality
disorder (57).

4.4 Antisocial personality disorder:
Antisocial personality disorder is a persona-

lity disorder characterized by chronic behavior that
manipulates, exploits, or violates the rights of others.
This behavior is often criminal. High rates of neuropsy-
chiatric abnormalities reported in persons with violent
and criminal behaviour suggest an association between
aggressive dyscontrol and brain injury, especially
involving the frontal lobes. Focal orbitofrontal injury
is specifically associated with increased aggression.
Clinically significant focal frontal lobe dysfunction is
associated with aggressive dyscontrol (58).

Psychopathy is associated with right hemis-
phere abnormalities for processing conceptually abstract
material. Analysis of fMRI findings was associated
with neural activation that psychopathic individuals
fail to show the appropriate neural differentiation
between abstract and concrete stimuli in the right
anterior temporal gyrus and surrounding cortex (59).

5. Other Clinical attentions
5.1 Organic Mental Disorder
Traumatic brain injury: Major depression is

a frequent psychiatric complication among these
patients. Major depression ater traumatic brain injury
was associated with poorer social functioning at the
6-and 12-month follow-up, as well as significantly
reduced left prefrontal gray matter volumes, particularly
in the ventrolateral and dorsolateral regions. The neuro-
pathological changes lead to deactivation of lateral
and dorsal prefrontal cortices and increased activation
of ventral limbic and paralimbic structures including
the amygdala (60).

Dementia and Mild cognitive impairment:
MRI volumectric assessment of medial temporal lobe
atrophy can predict dementia in patients with mild
cognitive impairment. Visual assessment of medial
temporal lobe atrophy with MRI is an independent
predictor of conversion to dementia in relatively
young mild cognitve impairment patients (61).

5. 2.Substance Related Disorder
Alcohol: Alcohol dependence patients com-

pared to social drinkers had increased differential brain
activity observed by fMRI in the prefrontal cortex,

anterior limbic regions and anterior thalamus after being
exposed to alcohol cues. Alcoholism has brain metabolite
changes that are associated with lower brain function
and are likely to be of behavioral significance (62).

Amphetamine: In chronic methamphetamine
users, MRI cortical maps revealed severe gray matter
deficits in the cingulate,limbic, and paralimbic cortices.
Methamphetamine abusers had smaller hippocampal
volumes and significant white-matter hypertrophy.
Chronic methamphetamine abuse causes a selective
pattern of cerebral deterioration that contributes to
impaired memory performance (63).

The popular recreational drug, 3,4-methylene-
dioxymethamphetamine (MDMA,Ectasy) exerts its
actions in part via blockade of serotonin and dopamine
reuptake. Several brain regions having decreased gray
matter concentration in MDMA polydrug users.
MDMA polydrug users have multiple regions of gray
matter reduction (64).

5.3 Child psychiatry
The availability of non-invasive brain imaging

permits the study of normal and abnormal brain
development in childhood and adolescence. Attention
deficit hyperactivity disorder is characterized by a
slightly smaller total brain volume (both white and
grey matter), less-consistent abnormalities of the basal
ganglia and a striking decrease in posterior inferior
cerebellar vermal volume (65). Childhood onset schizo-
phrenia has smaller brain volume due to a 10% decrease
in cortical grey volume and nucleus accumbens (66).

5.4 PsychoOncology
 MRI has been used for detection of brain

metastasis in cancer patients, but is also useful for
evaluation of stressful events by measuring the sizes
of tiny neural structures such as hippocampus and
amygdala (67).

Conclusion
The revolution in the in vivo imaging of the

body’s internal structures that began with the classic
X-rays has progressed to the advanced stage of magnetic
technology which permits detailed imaging of soft
tissue and many of its attributes. MRI is marked by
excellent overall resolution, the capability to image
most of the brain’s structures (an important advantage
in the study of the neurobiology of psychiatry), and
by its largely noninvasive nature.

By studying correlations in the fMRI signal
across different brain regions, the functional connec-
tivity between those brain regions can be assessed.
Magnetic resonance spectroscopy provide information
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about neurochemical abnormalities in the brain.
In schizophrenia, magnetic resonance imaging

techniques have demonstrated volumetric and meta-
bolic defects in multiple brain regions, among them
the anterior cingulate, frontal cortex, striatum, thalamus,
parietal cortex, and frontal and parietal white matter.

MRI and fMRI studies of depressive disorder
show structural neuroimaging changes in mesial
temporal structures, prefrontal cortex and basal ganglia.
Compared with anxiety disorder, the studies revealed
the importance of amygda as the pathogenesis of
anxiety symptoms.

Findings in personality disorder demonstrated
the behavioral inhibition system associated with
activity in numerous brain areas in response to fear,
disgust, and erotic visual stimuli. Other clinical
attentions in psychiatry such as organic mental
disorder,substance related disorder,child psychiatry
and psychoonchology were discussed.

References
  1. Demaerel P. Magnetic resonance imaging in psychiatry.

Acta Neurol Belg 2000; 100: 18-23.
  2. Meisenzahl EM, Schlosser R. Functional magnetic

resonance imaging research in psychiatry. Neuroimaging
Clin N Am 2001; 11: 365-74.

  3. Weight DG, Bigler ED. Neuroimaging in psychiatry.
Psychiatr Clin North Am 1998; 21: 725-59.

  4. Chung SM. Safety issues in magnetic resonance imaging.
J Neuroophthalmol 2002; 22: 35-9.

  5. Yurgelun-Todd DA, Renshaw PF. Applications of
functional MR imaging to research in psychiatry.
Neuroimaging Clin N Am 1999; 9: 295-308.

  6. Hugdahl K, Rund BR, Lund A, Asbjornsen A, Egeland J,
Ersland L, Landro NI, Roness A, Stordal KI, Sundet K,
Thomsen T. Brain activation measured with fMRI during
a mental arithmetic task in schizophrenia and major
depression. Am J Psychiatry 2004; 161: 286-93.

  7. Malhi GS, Valenzuela M, Wen W, Sachdev P. Magnetic
resonance spectroscopy and its applications in
psychiatry. Aust N Z J Psychiatry 2002; 36: 31-43.

  8. O’Neill J, Levitt J, Caplan R, Asarnow R, McCracken
JT, Toga AW, Alger JR. 1H MRSI evidence of metabolic
abnormalities in childhood-onset chizophrenia.
Neuroimage 2004; 21: 1781-9.

  9 Heckers S, Weiss AP, Deckersbach T, Goff DC, Morecraft
RJ, Bush G. Anterior cingulate cortex activation during
cognitive interference in schizophrenia. Am J Psychiatry
2004; 161: 707-15.

10. Ragland JD, Gur RC, Valdez J, Turetsky BI, Elliott M,
Kohler C, Siegel S, Kanes S, Gur RE. Event-related fMRI
of frontotemporal activity during word encoding and
recognition in schizophrenia. Am J Psychiatry 2004;
161: 1004-15.

11. Kasai K, Shenton ME, Salisbury DF, Onitsuka T, Toner
SK, Yurgelun-Todd D, Kikinis R, Jolesz FA, McCarley
RW. Differences and similarities in insular and temporal
pole MRI gray matter volume abnormalities in first-
episode schizophrenia and affective psychosis. Arch Gen

Psychiatry 2003; 60: 1069-77.
12. Narr KL, Bilder RM, Kim S, Thompson PM, Szeszko P,

Robinson D, Luders E, Toga AW. Abnormal gyral
complexity in first-episode schizophrenia. Biol
Psychiatry 2004; 55: 859-67.

13. Csernansky JG, Schindler MK, Splinter NR, Wang L,
Gado M, Selemon LD, Rastogi-Cruz D, Posener JA,
Thompson PA, Miller MI. Abnormalities of thalamic
volume and shape in schizophrenia Am J Psychiatry
2004; 161: 896-902.

14. Diwadkar VA, DeBellis MD, Sweeney JA, Pettegrew JW,
Keshavan MS. Abnormalities in MRI-measured signal
intensity in the corpus callosum in schizophrenia.
Schizophr Res 2004; 67: 277-82.

15. Kalus P, Buri C, Slotboom J, Gralla J, Remonda L, Dierks
T, Strik WK, Schroth G, Kiefer C.Volumetry and diffusion
tensor imaging of hippocampal subregions in
schizophrenia. Neuroreport 2004; 15: 867-71.

16. Gangadhar BN, Jayakumar PN, Subbakrishna DK,
Janakiramaiah N, Keshavan MS. Basal Ganglia high-
energy phosphate metabolism in neuroleptic-naive
patients with schizophrenia: a 31-phosphorus magnetic
resonance spectroscopic study.Am J sychiatry 2004; 161:
1304-6.

17. DeLisi LE, Sakuma M, Maurizio AM, Relja M, Hoff AL.
Cerebral ventricular change over the first 10 years after
the onset of schizophrenia. Psychiatry Res 2004; 130:
57-70.

18. Keshavan MS, Diwadkar VA, Spencer SM, Harenski KA,
Luna B, Sweeney JA. A preliminary functional magnetic
resonance imaging study in offspring of schizophrenic
parents. Prog Neuropsychopharmacol Biol Psychiatry
2002; 26: 1143-9.

19. Calhoun VD, Kiehl KA, Liddle PF, Pearlson GD. Aberrant
localization of synchronous hemodynamic activity in
auditory cortex reliably characterizes schizophrenia. Biol
Psychiatry 2004; 55: 842-9.

20. Tregellas JR, Tanabe JL, Miller DE, Ross RG, Olincy A,
Freedman R. Neurobiology of smooth pursuit eye
movement deficits in schizophrenia: an fMRI study, Am
J Psychiatry 2004; 161: 315-21.

21. Sigmundsson T, Maier M, Toone BK, Williams SC,
Simmons A, Greenwood K, Ron MA. Frontal lobe N-
acetylaspartate correlates with psychopathology in
schizophrenia: a proton magnetic resonance spectro-
scopy study. Schizophr Res 2003; 64: 63-71.

22. Delamillieure P, Constans JM, Fernandez J, Brazo P,
Benali K, Courtheoux P, Thibaut F, Petit M, Dollfus S.
Proton magnetic resonance spectroscopy (1H MRS) in
schizophrenia: investigation of the right and left
hippocampus, thalamus, and prefrontal cortex.Schizophr
Bull 2002; 28: 329-39.

23. Bustillo JR, Rowland LM, Lauriello J, Petropoulos H,
Hammond R, Hart B, Brooks WM. High choline concen-
trations in the caudate nucleus in antipsychotic-naive
patients with schizophrenia. Am J Psychiatry 2002; 159:
130-3.

24. Tibbo P, Hanstock C, Valiakalayil A, Allen P. 3-T proton
MRS investigation of glutamate and glutamine in
adolescents at high genetic risk for schizophrenia. Am J
Psychiatry 2004; 161: 1116-8.

25. Jensen JE, Miller J, Williamson PC, Neufeld RW, Menon
RS, Malla A, Manchanda R, Schaefer B, Densmore M,
Drost DJ. Focal changes in brain energy and phospholipid



J Med Assoc Thai Vol. 87 Suppl. 2 2004 S307

metabolism in first-episode schizophrenia: 31P-MRS
chemical shift imaging study at 4 Tesla. Br J Psychiatry
2004; 184: 409-15.

26. Krishnan KR, Gadde KM, Kim YD. Psychoneuro-
endocrinology and brain imaging in depression. Psychiatr
Clin North Am 1998; 21: 465-72.

27. Tiemeier H. Biological risk factors for late life depression.
Eur J Epidemiol 2003; 18: 745-50.

28. Kanner AM. Structural MRI changes of the brain in
depression Clin EEG Neurosci 2004; 35: 46-52.

29. Hastings RS, Parsey RV, Oquendo MA, Arango V, Mann
JJ. Volumetric analysis of the prefrontal cortex,
amygdala, and hippocampus in major depression.
Neuropsychopharmacology 2004; 29: 952-9.

30. Campbell S, Marriott M, Nahmias C, MacQueen GM.
Lower hippocampal volume in patients suffering from
depression: a meta-analysis. Am J Psychiatry 2004; 161:
598-607.

31. Sheline YI, Mittler BL, Mintun MA. The hippocampus
and depression Eur Psychiatry 2002; 17 Suppl 3: 300-5.

32. Lacerda AL, Keshavan MS, Hardan AY, Yorbik O,
Brambilla P, Sassi RB, Nicoletti M, Mallinger AG, Frank
E, Kupfer DJ, Soares JC. Anatomic evaluation of the
orbitofrontal cortex in major depressive disorder. Biol
Psychiatry 2004; 55: 353-8.

33. MacMaster FP, Kusumakar V. MRI study of the pituitary
gland in adolescent depression. J Psychiatr Res 2004;
38: 231-6.

34. Morys JM, Bobek-Billewicz B, Dziewiatkowski J,
Ratajczak I, Pankiewicz P, Narkiewicz O, Morys J. A
magnetic resonance volumetric study of the temporal
lobe structures in depression. Folia Morphol (Warsz)
2003; 62: 347-52.

35. Lacerda AL, Nicoletti MA, Brambilla P, Sassi RB,
Mallinger AG, Frank E, Kupfer DJ, Keshavan MS, Soares
JC. Anatomical MRI study of basal ganglia in major depres-
sive disorder. Psychiatry Res 2003 30; 124: 129-40.

36. Ballmaier M, Sowell ER, Thompson PM, Kumar A, Narr
KL, Lavretsky H, Welcome SE, DeLuca H, Toga AW.
Mapping brain size and cortical gray matter changes in
elderly depression. Biol Psychiatry 2004; 55: 382-9.

37. Ehrlich S, Noam GG, Lyoo IK, Kwon BJ, Clark MA,
Renshaw PF. White matter hyperintensities and their
associations with suicidality in psychiatrically
hospitalized children and adolescents.J Am Acad Child
Adolesc Psychiatry 2004; 43: 770-6.

38. Hastings RS, Parsey RV, Oquendo MA, Arango V, Mann
JJ. Volumetric analysis of the prefrontal cortex,
amygdala, and hippocampus in major depression.
Neuropsychopharmacology 2004; 29: 952-9.

39. Yang JC. Functional neuroanatomy in depressed patients
with sexual dysfunction: blood oxygenation level
dependent functional MR imaging. Korean J Radiol 2004;
5: 87-95.

40. Levy RM, Steffens DC, McQuoid DR, Provenzale JM,
MacFall JR, Krishnan KR. MRI lesion severity and
mortality in geriatric depression. Am J Geriatr Psychiatry
2003; 11: 678-82.

41. Baldwin R, Jeffries S, Jackson A, Sutcliffe C, Thacker N,
Scott M, Burns A. Treatment response in late-onset
depression: relationship to neuropsychological, neuro-
radiological and vascular risk factors. Psychol Med 2004;
34: 125-36.

42. Malhi GS, Lagopoulos J, Ward PB, Kumari V, Mitchell

PB, Parker GB, Ivanovski B, Sachdev P. Cognitive
generation of affect in bipolar depression: an fMRI study.
Eur J Neurosci 2004; 19: 741-54.

43. Schwartz CE, Rauch SL. Temperament and its implica-
tions for neuroimaging of anxiety disorders. CNS Spectr
2004; 9: 284-91.

44. De Bellis MD, Keshavan MS, Shifflett H, Iyengar S, Dahl
RE, Axelson DA, Birmaher B, Hall J, Moritz G, Ryan ND.
Superior temporal gyrus volumes in pediatric generalized
anxiety disorder. Biol Psychiatry 2002; 51: 553-62.

45. Kellner CH, Jolley RR, Holgate RC, Austin L, Lydiard
RB, Laraia M, Ballenger JC. Brain MRI in obsessive-
compulsive disorder. Psychiatry Res 1991; 36: 45-9.

46. Mataix-Cols D, Wooderson S, Lawrence N, Brammer
MJ, Speckens A, Phillips ML. Distinct neural correlates
of washing, checking, and hoarding symptom dimensions
in obsessive-compulsive disorder. Arch Gen Psychiatry
2004; 61: 564-76.

47. Uchida RR, Del-Ben CM, Santos AC, Araujo D, Crippa
JA, Guimaraes FS, Graeff FG. Decreased left temporal
lobe volume of panic patients measured by magnetic reso-
nance imaging. Braz J Med Biol Res 2003; 36: 925-9.

48. Rauch SL, Shin LM, Wright CI. Neuroimaging studies of
amygdala function in anxiety disorders. Ann N Y Acad
Sci 2003; 985: 389-410.

49. Dilger S, Straube T, Mentzel HJ, Fitzek C, Reichenbach
JR, Hecht H, Krieschel S, Gutberlet I, Miltner WH. Brain
activation to phobia-related pictures in spider phobic
humans: an event-related functional magnetic resonance
imaging study. Neurosci Lett 2003; 348: 29-32.

50. Paquette V, Levesque J, Mensour B, Leroux JM, Beaudoin
G, Bourgouin P, Beauregard M. “Change the mind and
you change the brain”: effects of cognitive-behavioral
therapy on the neural correlates of spider phobia.
Neuroimage 2003; 18: 401-9.

51. Driessen M, Beblo T, Mertens M, Piefke M, Rullkoetter
N, Silva-Saavedra A, Reddemann L, Rau H, Markowitsch
HJ, Wulff H, Lange W, Woermann FG. Posttraumatic
stress disorder and fMRI activation patterns of traumatic
memory in patients with borderline personality disorder.
Biol Psychiatry 2004; 55: 603-11.

52. Nutt DJ, Malizia AL. Structural and functional brain
changes in posttraumatic stress disorder. J Clin Psychiatry
2004; 65 Suppl 1: 11-7.

53. Reuter M, Stark R, Hennig J, Walter B, Kirsch P, Schienle
A, Vaitl D. Personality and emotion: test of Gray’s
personality theory by means of an fMRI study. Behav
Neurosci 2004; 118: 462-9.

54. Levitt JJ, Westin CF, Nestor PG, Estepar RS, Dickey CC,
Voglmaier MM, Seidman LJ, Kikinis R, Jolesz FA,
McCarley RW, Shenton ME. Shape of caudate nucleus
and its cognitive correlates in neuroleptic-naive schizotypal
personality disorder. Biol Psychiatry 2004; 55: 177-84.

55. Raine A, Lencz T, Yaralian P, Bihrle S, LaCasse L, Ventura
J, Colletti P. Prefrontal structural and functional deficits
in schizotypal personality disorder. Schizophr Bull 2002;
28: 501-13.

56. Johnson PA, Hurley RA, Benkelfat C, Herpertz SC, Taber
KH. Understanding emotion regulation in borderline
personality disorder: contributions of neuroimaging. J
Neuropsychiatry Clin Neurosci 2003; 15: 397-402.

57. Donegan NH, Sanislow CA, Blumberg HP, Fulbright RK,
Lacadie C, Skudlarski P, Gore JC, Olson IR, McGlashan
TH, Wexler BE.,Amygdala hyperreactivity in borderline



S308 J Med Assoc Thai Vol. 87 Suppl. 2 2004

personality disorder: implications for emotional
dysregulation. Biol Psychiatry 2003; 54: 1284-93.

58. Brower MC, Price BH. Neuropsychiatry of frontal lobe
dysfunction in violent and criminal behaviour: a critical
review. J Neurol Neurosurg Psychiatry 2001; 71: 720-6.

59. Kiehl KA, Smith AM, Mendrek A, Forster BB, Hare RD,
Liddle PF. Temporal lobe abnormalities in semantic
processing by criminal psychopaths as revealed by
functional magnetic resonance imaging. Psychiatry Res
2004; 130: 27-42.

60. Jorge RE, Robinson RG, Moser D, Tateno A, Crespo-
Facorro B, Arndt S. Major depression following traumatic
brain injury. Arch Gen Psychiatry 2004; 61: 42-50.

61. Korf ES, Wahlund LO, Visser PJ, Scheltens P. Medial
temporal lobe atrophy on MRI predicts dementia in
patients with mild cognitive impairment.Neurology
2004; 63: 94-100.

62. Myrick H, Anton RF, Li X, Henderson S, Drobes D,
Voronin K, George MS. Differential brain activity in alco-
holics and social drinkers to alcohol cues: relationship to

craving. Neuropsychopharmacology 2004; 29: 393-402.
63. Thompson PM, Hayashi KM, Simon SL, Geaga JA, Hong

MS, Sui Y, Lee JY, Toga AW, Ling W, London ED. Structural
abnormalities in the brains of human subjects who use
methamphetamine. J Neurosci 2004; 24: 6028-36.

64. Cowan RL, Lyoo IK, Sung SM, Ahn KH, Kim MJ, Hwang
J, Haga E, Vimal RL, Lukas SE, Renshaw PF. Reduced
cortical gray matter density in human MDMA (Ecstasy)
users: a voxel-based morphometry study. Drug Alcohol
Depend 2003; 72: 225-35.

65. Rapoport JL, Castellanos FX, Gogate N, Janson K, Kohler
S, Nelson P. Imaging normal and abnormal brain
development: new perspectives for child psychiatry. Aust
N Z J Psychiatry 2001; 35: 272-81.

66. Ballmaier M, Toga AW, Siddarth P, Blanton RE, Levitt JG,
Lee M, Caplan R. Thought disorder and nucleus accumbens
in childhood: a structural MRI study. Psychiatry Res 2004;
130: 43-55.

67. Tashiro M. Impacts of neuroimaging on psychooncology.
Psychooncology 2004; 13: 486-9.

การศึกษาการถ่ายภาพการตรวจสมองด้วยคล่ืนแม่เหล็กไฟฟ้าในโรคจิตเวชศาสตร์ท่ีสำคัญ

เดชา  ลลิตอนันต์พงศ์, ศิริพร  ลลิตอนันต์พงศ์

การตรวจการถ่ายภาพสมอง ด้วยการใช้เคร่ืองตรวจสมองด้วยคล่ืนแม่เหล็กไฟฟ้า (Magnetic Resonance Imaging,

MRI) สามารถให้ข้อมูลท่ีชัดเจน ท้ังในส่วน เน้ือสมอง และน้ำในสมอง สามารถให้ข้อมูลท้ังในด้านเน้ือสมอง โครงสร้างสมอง

นอกจากนีก้ารใช้เคร่ืองมือตรวจสมองดว้ยคล่ืนแม่เหล็กไฟฟ้า ยังมีชนิด Functional MRI (fMRI) และ Magnetic resonance

spectroscopy ( MRS ) ทำให้ค้นพบการเปลีย่นแปลงของหนา้ท่ีการทำงานในสมองของผูป่้วยโรคจิตเวชได้

รายงานฉบับน้ีมีวัตถุประสงค์ท่ีจะทบทวน ความก้าวหน้าทางการใช้ การถ่ายภาพการตรวจสมองด้วยเคร่ืองตรวจสมอง

ด้วยคล่ืนแม่เหล็กไฟฟ้า และอธิบายถึงความสัมพันธ์กับการศึกษาในวิชาจิตเวชศาสตร์

การทบทวนการวจัิยใหม่ๆ ตัวอย่างเทคนคิ และ ผลท่ีตรวจพบในผู้ป่วย เช่น โรคจิตเภท โรคอารมณ์ โรควิตกกังวล

ปัญหาบุคลิกภาพแปรปรวน และ โรคท่ีสำคัญอ่ืน ๆ ทางจิตเวชศาสตร์

สรุป การถ่ายภาพโดยการใช้เครื่องมือตรวจสมองด้วย คลื่นแม่เหล็กไฟฟ้า สามารถช่วยในการวินิจฉัย และ

สามารถใช้ประโยชน์จาก ทบทวนผลทีพ่บจากการใชเ้คร่ืองมือตรวจสมอง ด้วยคล่ืนแม่หล็กไฟฟ้าชนิดต่าง ๆ


