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ABSTRACT
Introduction: Psychiatric  illnesses are generally considered 
different from other medical disorders simply because of 
social stigma. Certain neurological disorders are present 
with psychiatric symptoms. As psychiatric illnesses are 
treatable, neuroimaging can help to identify the underlying 
pathology and timely intervention will have positive impact 
on patient’s outcome. Magnetic Resonance Imaging (MRI) 
is the imaging modality of choice for neuroimaging of 
psychiatric illnesses.

Aim: To identify the underlying treatable cause of disease 
and to discuss the MRI features of different psychiatric 
disorders.

Materials and Methods: A cross sectional study was 
done in the department in which 209 psychiatric patients 
were referred from the department of psychiatry which 
underwent MRI Brain after taking informed consent. 

Patient age ranges from 8 to 82 years with mean age of 38 
years. All were referred to rule out any organic cause.

Results: Out of 209 patients, 99 (47 %) were normal and 
110 (53%) showed abnormal MRI findings. In the present  
study commonest primary psychiatric diagnosis was 
schizophrenia (n=41) followed by brief psychotic episode 
(n=34). Out of abnormal scans, 35 showed atrophy, 31 
showed infarct and 28 showed white matter pallor. The 
present study showed that neuroimaging results were 
helpful in supporting diagnosis in 19/209 (8%) Newun 
anticipated finding requiring intervention in 7/209 (3%) 
and Impact on initiating the management in 12/209 (5%) 
patients.

Conclusion: Neuroimaging in psychiatric patient not 
only rules out underlying organic cause but also helps 
in predicting prognosis of particular disease. MRI is the 
modality of choice in neuroimaging in psychiatric patients.
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InTROduCTIOn
Psychiatric disorders are generally considered as different from 
any other medical disorders. They are mostly underreported 
in rural population due to number of factors like social taboo, 
lack of medical facilities, unawareness, ignorance and low 
socioeconomic status. Even though they feel that there is 
something wrong with person’s mental health, they will seek 
the advice of quack instead of proper medical evaluation. In 
some rural population of India this is considered as curse from 
god and seeks the help of occultist for the same. 

Most of these psychiatric disorders are due to functional 
disturbances. There are some organic disorders which 
presents with psychiatric symptoms [1,2]. These treatable 
structural causes have led to neuroimaging. Till date there are 
number of studies that have addressed role of neuroimaging 
in psychiatric disorders [3-5] but the present study included 
wide range of psychiatric diagnosis based on the International 
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classification of Diseases (ICD) 10 criteria [6] to elicit the role 
of neuroimaging. Apart from diagnosis, MRI is also having 
role in drug development in psychiatric disorders and helps 
in monitoring treatment [7]. In the past, role of neuroimaging 
in psychiatric disorders was simply to rule out any structural 
abnormality, however with recent advances in Magnetic 
Resonance neuroimaging, it is possible to correlate MRI 
findings with clinical findings [7].

The role of neuroimaging in psychiatric patients is mainly to 
rule out presence of any organic cause which is amenable 
to treatment. The available modalities for neuroimaging are 
CT and MRI. Out of these two, MRI is superior because of its 
multiplanar imaging capability, better soft tissue resolution and 
use of nonionic radiation.

There are many studies done in the past regarding features 
of neuroimaging in psychiatric disorder [8]. Previously the 
study of CT scan in psychiatric patients was reported. Not 
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many studies are reported in literature regarding the MRI brain 
findings in patients with psychiatric disorders. 

 We conducted a cross sectional study in patients referred 
from department of psychiatry for brain imaging to assess the 
role of MRI in psychiatric disorder and its utility in management 
of such patient.

MATERIALS And METHOdS.
A cross sectional study was done in 209 patients referred 
from the department of psychiatry for MRI brain from August 
2017 to June 2018. Informed consent was obtained in all 
patients who were part of this study. Exclusion criteria were 
patients with claustrophobia, cardiac pace maker and MR 
non compatible implants. The indications for MRI brain study 
were based on clinical findings of psychiatrist, duration of 
symptoms, psychiatric diagnosis based on the ICD 10 criteria 
[6]. The most common indication for MRI brain was to rule 
out the structural lesion in patients with psychiatric diagnosis. 
After MRI, the abnormal scan with treatable cause helps in 
patient management.

The analysis of medical records of all patients was based 
on specific parameters which included age, sex, primary 
psychiatric diagnosis, duration of symptoms, significant past 
medical history, previous history of head injury and seizures. 
Cognitive and neurological examinations were performed as 
part of routine clinical evaluation.

The age of patients who underwent MRI brain study ranged 
from 8 years to 82 years with mean age of 38 years. The 
duration of symptoms ranges from 1 day to 17 years. There 
were 98 females and 111 males in the study.

All MRI studies were performed on 1.5 HD XT 16 channel 1.5T 
GE MRI machine using brain coil. MRI brain was done in all 
patients using following sequences:

Axial T1WI (TR-2023 TE-8.7); (Slice thickness-5mm); Duration 
of sequence-2:24 min, Axial T2WI; (TR-4623 TE-93); (Slice 
thickness-5mm); (Duration of sequence-2:33 min), Axial 
FLAIR (TR-8006 TE-90.7); (Slice thickness-5mm); (Duration 
of sequence-2:56min), Axial diffusion weighted imaging 
B-1000 (TR-6000 TE-97.7); (Slice thickness-5mm); (Duration 
of sequence-1:24 min), Sagittal T2WI (TR-4662 TE-89); (Slice 
thickness-5mm); (Duration of sequence-2:15min), Coronal 
T2WI FLAIR; (TR-8000 TE-86); (Slice thickness-5mm); 
(Duration of sequence-2:56 min), Axial susceptibility weighted 
imaging (TR-749 TE-47.6);(Slice thickness-5mm); (Duration of 
sequence-3:24 min).

MR venogram was done in 5 patients after 10 ml of 
GadopentatateDimeglumine injection containing 469 mg 
(0.5mol/L) of Gadopentatic acid, presenting with schizophrenia, 
brief psychotic episode, dementia, somatoform disorder and 
major depressive disorder as primary psychiatric diagnosis.MR 

venography done using sequence with TR-30, TE- minimum; 
slice thickness of 1.6 mm; duration of sequence-4:28 min.

MRI contrast study was done in one patient presenting with 
somatoform disorder as primary psychiatric diagnosis.10 
mL of Gadopentatate Dimeglumine injection containing 469 
mg (0.5mol/L) of Gadopentatic acid was injected. Axial T1 
weighted post contrast imaging (TR-2023 TE-8.7);(Slice 
thickness-5mm),coronal T1Weighted post contrast imaging 
(TR-2023 TE-8.7); (Slice thickness-5 mm), Sagittal T1weighted 
post contrast imaging (TR-2023 TE-8.7); (Slice thickness-5 
mm) was done.

MRI spectroscopy was done in patient with brief psychiatric 
episode as primary psychiatric diagnosis using sequence 
with TR-1000, TE-144; voxel thickness-15 mm; duration of 
sequence-4:20 min.

STATISTICAL AnALYSIS
The patient characteristic data and MRI results were analysed 
by using Microsoft Excel sheet. The frequency and percentage 
of abnormal scan results calculated from Microsoft Excel 
sheet. All these scans were reported by single radiologist to 
eliminate subject bias.

RESuLTS
Out of 209 patients, 99 patients (47%) did not show any 
abnormality. A total of 110 patients (53%) showed abnormal 
MRI findings [Table/Fig-1]. Out of abnormal scans, maximum 
showed atrophy (n=35) [Table/Fig-2] followed by infarct (n=31) 
and white matter pallor (n=28) [Table/Fig-3]. 

Primary psychiatric 
diagnosis

Number of 
patients

Normal 
scans 

(%)

Abnormal 
scans (%)

Schizophrenia 41 19 (46%) 22 (54%)

Schizophreniform 
disorder

14 04 (28%) 10 (72%)

Anxiety 11 11 (100%) 00 (0%)

Brief psychotic episode 34 19 (55%) 15 (45%)

Dementia 21 03 (14%) 18 (86%)

Somatoform disorder 19 08 (42%) 11 (58%)

Headache 15 10 (66%) 05 (34%)

Bipolar disorder 09 02 (22%) 07 (78%)

Manic episode 06 04 (66%) 02 (34%)

Conversion disorder 11 04 (36%) 07 (64%)

Major depressive disorder 17 08 (47%) 09 (53%)

Alcohol dependence 04 00 (0%) 04 (100%)

Obsessive Compulsive 
Disorder

07 07 (100%) 00 (0%)

Total 209 99 (47%) 110 (53%)

[Table/Fig-1]: Frequency and percentage of normal and abnormal 
scans in relation to psychiatric diagnostic category.
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The mean age in the present study was 38 years. In patients 
of schizophrenia, White matter pallor was the most common 
finding in 12 patients (29%), followed by atrophy in five 
patients (12%) and infarct in four patients (9%). In patients of 
schizophreniform disorder infarct was most common finding in 
four patients (28%). In patients with dementia, infarct was the 
most common abnormality seen in 11 patients (52%). It was 
found that decreased pituitary size was the most common finding 
in patients of somatoform disorder i.e., in four patients (21%). In 
patients of manic episode only finding we reported was infarct 
seen in two patients (33%). In rest of the psychiatric disorders, 
cerebral atrophy was the most common finding. No specific 
relation between duration of symptoms and abnormal scan was 
found e.g., patient presented with somatoform disorder on 3rd 
day had sagittal sinus thrombosis [Table/Fig-4] and patient with 
schizophrenia since 10 years had normal scan.

[Table/Fig-2]: Axial FLAIR image shows the cerebral atrophy in the 
form of prominence of sulcal spaces (Red arrow) and white matter 
pallor (yellow arrow).

Primary 
psychiatric 
diagnosis

Atrophy 
White 
matter 
pallor

Infarct Other 

Schizophrenia 05 12 04
01 (sinus 
thrombosis)

Schizophreni-
form disorder

03 02 04 01 (haemorrhage)

Anxiety - - - -

Brief psychotic 
episode

07 03 03

01 (sinus 
thrombosis), 
01 (metabolic 
changes)

Dementia 03 02 11
01 (NPH), 01 
(sinus thrombosis)

Somatoform 
disorder

03 - 02

01 (sinus 
thrombosis), 
04 (Decreased 
pituitary size), 01 
(NCC)

Headache - 03 01 01 (NPH)

Bipolar 
disorder

03 03 - 01 (NPH)

Manic episode - - 02 -

Conversion 
disorder

04 - 02 01 (NPH)

Major 
depressive 
disorder

04 03 01
01 (sinus 
thrombosis)

Alcohol 
dependence

03 - 01 -

OCD - - - -

Total 35 28 31 16

[Table/Fig-3]: Frequency of abnormal brain scan results for different 
psychiatric diagnostic categories.
NPH: Normal pressure hydrocephalus; NCC: Neurocysticercosis; OCD: 
Obsessive Compulsive Disorder

[Table/Fig-4]: MR venography image shows superior sagittal sinus 
thrombosis (red arrow) and left transverse sinus thrombosis (yellow 
arrow).

dISCuSSIOn
The true reported incidence of psychiatric patient is always less 
in India than actual due to many factors like social stigma, lack 
of education, reluctance to seek medical advice and in remote 
places of India it is due to lack of proper medical facilities. The 
present study which is conducted in the hospital situated in 
central India caters the rural population with low socio-economic 
status. This is the reason for limited sample size in the present 
study. However, in western population and in urban population 
of India patients and their relatives promptly seek medical advice 
for psychological illness and insist for neuroimaging.

Psychiatric disorder can occur at any age, as in the present 
study age range is from 8 years to 82 years with mean age of 
38 years. This proves that awareness in the people regarding 
mental health is rising. There is slight male predominance in 
the study (male n=111, females n=98). This may be due to 
gender bias in seeking medical help in Indian society.
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In the present study the most common psychiatric diagnosis 
was schizophrenia followed by brief psychotic episode and 
dementia. This is in contradiction to previous study by Elheis 
M et al., here they had included mainly elderly patients so the 
commonest psychiatric diagnosis in their study was dementia 
[9]. As we include patients of all groups which include elderly 
as well as adolescent, the dementia remain the third most 
common diagnosis.

The duration of illness in the present study ranges from 1 
day to 17 years. However, there was not found any positive 
correlation between abnormal scan and duration of illness.

There are wide variations in abnormal scans in psychiatric 
patients reported in previous studies due to number of reasons 
such as different study population, variable selection of patient 
by psychiatrist, variable duration of illness and different age 
groups [9].

In most of the previous studies, as the patients are referred 
from psychiatry department after clinical examinations it would 
be expected of higher frequency of abnormal scans compared 
with randomly selected patients. Frequency of abnormal brain 
scans in psychiatric patients are ranging from 6.8% to 53% 
as reported in previous studies [3,10-12]. In the present study 
also as all patients are referred from psychiatry, so the expected 
incidence of abnormal scans was higher. However, in the 
present study incidence was 53% i.e., out of 209 subjects, 110 
showed abnormal scan which is in consensus with previous 
studies. A study conducted by Elheis M et. al., showed a higher 
incidence (64%) which is probably due to large number of elderly 
patients in their study population [9]. In comparison to this study, 
incidence in the present study was less as we included wide 
range of patients of all age groups with mean age of 38 years.

Various studies have provided evidence that psychiatric 
disorder have definite neuropathologic basis [7]. There are 
some MRI patterns noted in psychiatric disorders [7].

Those are as follows: 

Schizophrenia: Decreased frontal lobe, temporal lobe, 
cerebellum, total brain volumes, increase lateral ventricular 
volume and cortical gray matter thinning.

Bipolar Disorder: increased volume of lateral ventricle, third 
ventricle, high signal intensity in cortical frontal lobe and 
subcortical region.

Major Depressive Disorder: Gray matter loss and volume 
reduction in subregions of prefrontal cortex, medial temporal 
lobe, amygdala and hippocampus.

Anxiety Disorder: Decreased volume in anterior cingulate 
gyrus, insula, amygdela and hippocampus [7].

Attention deficit Hyperactive Disorder: Decreased anterior 
cingulate cortex, prefrontal cortex, striatum and cerebellum 
volumes, cortical gray matter thinning.

In the present study out of 209 patients, 110 patients had 
finding on neuroimaging. In our study in patients with clinical 
diagnosis of schizophrenia, 22 had abnormal scan. Out of 
which, 5 patients had atrophy, 12 had white matter pallor, four 
patients had infarct and 1 had deep venous sinus thrombosis. 
So in the present study majority had non-specific white matter 
pallor. This is contradicting with previous study [9] which says 
that cerebral atrophy is most common finding in patients with 
schizophrenia as psychiatric diagnosis. This is due to cohort 
in the present study includes extremes of ages and variable 
duration of symptoms. 

Bipolar disorder was seen in nine patients in the present study 
out of which three had cerebral atrophy, three had white matter 
pallor and one had normal pressure hydrocephalus which is 
consensus with previous study [7].

In dementia, the commonest positive finding on neuroimaging 
is infarct which is also in the present study. This is in consensus 
with previous studies [9].

In somatoform disorder, the commonest positive finding 
was decreased pituitary size followed by cerebral atrophy 
in our study. Other less common finding was infarct, sinus 
thrombosis. In our study one had neurocysticercosis. However, 
study conducted by Delvecchio G et al., showed gray matter 
volume reductions in hypothalamus, left fusiform gyrus, right 
cuneus, left inferior frontal gyrus, left posterior cingulate, and 
right amygdala [13].

In the present study, patients with headache had increased 
white matter signal intensities, infarct and normal pressure 
hydrocephalus. A large review of 3026 scans of patients with 
headache showed that only a minority of patients suffered 
from a serious disease that could be diagnosed with cerebral 
imaging: (a) 0.8% brain tumours; (b) 0.2% arteriovenous 
malformations; (c) 0.3% hydrocephalus; (d) 0.1% aneurysm; 
(e) 0.2% subdural haematoma; (f) 1.2% strokes, including 
chronic ischemic processes [14].

Various cross-sectional studies been associated with less grey 
matter volume in prefrontal brain areas manic episode [15].

Patients with manic episode in the present study had 
infarcts. 

Study conducted by Nicholson TR et al., showed Significantly 
smaller left thalamic volumes in patients with conversion 
disorder [16]. Patient with conversion disorder had atrophy 
followed by infarct and normal pressure hydrocephalus in our 
study. 

Alcohol dependent patients in our study had cerebral atrophy 
and infarct on neuroimaging.

Patients with anxiety disorder and obsessive compulsive 
disorder did not have any structural abnormality. In previously 
published studies, they had mentioned that volume loss in 
these conditions [7].
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In the present study, all these patients were referred for 
neuroimaging just to rule out any structural abnormality. Most 
of our patients had neurodeficits i.e., focal neurological signs, 
confusion, and forgetfulness. So the number of expected 
positive scans was more. In literature it has been reported 
that there is positive correlation between focal neurological 
findings on clinical examinations and positive neuroimaging 
[10].

One study showed that when a history of neurological/organic 
mental signs were absent then brain scans were normal in 
75 percent of cases but when both were positive scans were 
abnormal in 74 percent of cases and when both history/
examination and Electroencephalography (EEG) was abnormal 
the scan were abnormal in 92 per cent of cases [8].

The present study showed that neuroimaging results helpful 
in supporting the diagnosis in 19/209(8%) New unanticipated 
finding requires intervention in 7/209 (3%) and Impact on 
initiating the management in 12/209 (5%) patients [Table/
Fig-5]. Dementia patients were benefited by neuroimaging that 
in patients with infarct antithrombotic treatment was started.
We reported intracranial pathology in one patient in the form 
of neurocysticercosis in patient presenting with somatoform 
disorder as psychiatric diagnosis. 

Many studies had variable inference in determining the 
usefulness of brain scan in diagnosis and management of 
psychiatric conditions. A study with a pathologically confirmed 
cases showed that neuroimaging can help to identify vascular 
dementia or vascular components of Alzheimer’s disease thus 
had impact on its management [17].

Another study reported that neuroimaging helps in diagnosis, 
management and prognosis of psychiatric conditions was 
influenced in 11.7 per cent of patients in duration of 37-
month period [18]. In a series of 136 patients with chronic 
schizophrenia, on CT scan subdural haematoma reported in 2 
patients and meningioma in 1 patient which were unexpected 
clinically [19]. Reversible organic pathology on CT brain have 
been identified in 1.6 per cent to 4.9 per cent of psychiatric 
diagnosis [10,12].

There are many studies suggest indication for neuroimaging 
those include patient with history of head injury/stroke/other 
neurological disease, organic mental sign e.g., Confusion or 
cognitive decline, first psychiatric symptom after the age of 
50 years.

In neuroimaging, MRI has replaced CT in almost all the 
conditions so as in psychiatric patients. MRI gives finer detail 
of brain morphology but cost and time constraints are limiting 
factors in MRI. As Computed Tomography (CT) is readily 
available, cheaper and quicker and can be done in patients 
who are not suitable for MRI.

The present study had included wide age range so different 
neuroimaging findings were expected and most of these 
patients were already diagnosed with psychiatric disorder so 
positive brain scans were more.

LIMITATIOn
The limitation of the present study is that we have small sample 
size, we don’t have control group to compare with and we don’t 
have equal number of patients in each psychiatric subgroup.

COnCLuSIOn
It was concluded that imaging plays pivotal role in psychiatric 
patients as it helps in identifying underlying organic cause 
which can be treatable. Imaging provides valuable information 
on the prognosis of particular disease. However, though we 
have almost 53% of positive scans, neuroimaging in psychiatry 
patients needs to be carefully scrutinize to make cost effective 
use of MRI. Psychiatrist should identify appropriate clinical and 
other criteria to define indication for neuroimaging in psychiatry.

REFEREnCES
Klotz M. Incidence of brain tumors in patients hospitalized for [1] 
chronic mental disorders. Psychiatric Quarterly. 1957;31(1):669-
80.
Oxman TE. The use of computerized axial tomography in [2] 
neuroradiologic diagnosis in psychiatry. Comprehensive 
psychiatry. 1979;20(2):177-86.

Impact Psychiatric diagnosis
Number of 

patients (%)
Total 

patients

Helpful in 
supporting 
diagnosis

Atrophy in Dementia
Atrophy in 
schizophrenia
White matter pallor in 
schizophrenia

03 (16%)
05 (12%)
11 (26%)

21
41
41

New 
unanticipated 
finding 
requiring 
intervention

Sinus thrombosis in 
schizophrenia
Sinus thrombosis in 
dementia
NPH in dementia
NPH in bipolar 
disorder
Sinus thrombosis in 
somatoform disorder
Neurocysticercosis in 
somatoform disorder
Sinus thrombosis 
in major depressive 
disorder

01 (02%)
01 (04%)
01 (04%)
01 (11%)
01 (11%)

01 (11%)

01 (14%)

41
21
21
09
19

19

17

Impact on 
initiating the 
management

MRI scan showing 
infarct in Dementia: 
commencement of 
vascular prevention 
therapies.
 MRI scan showing 
infarct in headache: 
commencement of 
vascular prevention 
therapies.

11 (52%)

01 (06%)

21

15

[Table/Fig-5]: Frequency and percentage of MRI brain results that 
influenced clinical care.



www.ijars.net Chetana Ramesh Ratnaparkhi et al., Study of Magnetic Resonance Imaging in Psychiatric Patients in Central India

International Journal of Anatomy, Radiology and Surgery. 2018, Oct, Vol-7(4): RO58-RO63 63

  AUTHOR(S):
1. Dr. Chetana Ramesh Ratnaparkhi
2. Dr. Avinash Parshuram Dhok
3. Dr. Vikrant Vishnuji Bhende
4. Dr. Madhura Vijay Bayaskar
5. Dr. Raunak Ravindra Thakare

PARTICULARS OF CONTRIBUTORS:
1. Associate Profesor, Department of Radiodiagnosis 

and Imaging, NKP Salve Institue of Medical Sciences 
and Lata Mangeshkar Hospital, Nagpur, Maharashtra, 
India.

2. Professor and Head of Department, Department
 of Radiodiagnosis and Imaging, NKP Salve Institue 

of Medical Sciences and Lata Mangeshkar Hospital, 
Nagpur, Maharashtra, India.

3. Junior Resident, Department of Radiodiagnosis and 
Imaging, NKP Salve Institue of Medical Sciences and 
Lata Mangeshkar Hospital, Nagpur, Maharashtra, 
India.

4. Junior Resident, Department of Radiodiagnosis and 
Imaging, NKP Salve Institue of Medical Sciences and 
Lata Mangeshkar Hospital, Nagpur, Maharashtra, 
India.

5. Junior Resident, Department of Radiodiagnosis and 
Imaging, NKP Salve Institue of Medical Sciences and 
Lata Mangeshkar Hospital, Nagpur, Maharashtra, 
India.

NAME, ADDRESS, E-MAIL ID OF THE 
CORRESPONDING AUTHOR:
Dr. Vikrant Vishnuji Bhende,
Room No. 23, Satpuda Boys Hostel, Lata Mangeshkar 
Hospital, Digdoh Hills, Hingana Road, Nagpur
Maharashtra-440019, India.
E-mail: drvikrant13@gmail.com 

FINANCIAL OR OTHER COMPETING INTERESTS:  
None.

Date of Publishing: Oct 01, 2018

Hollister LE, Boutros N. Clinical use of CT and MR scans in [3] 
psychiatric patients. Journal of Psychiatry and Neuroscience. 
1991;16(4):194.
Moles J, Franchina J, Sforza P. Increasing the clinical yield of [4] 
computerized tomography for psychiatric patients. General 
Hospital Psychiatry. 1998;20(5):282-91.
Krzyzkowiak W. Computer tomography in diagnosis of mental [5] 
disorders. Psychiatriapolska. 1993;27(3):281-91.
Organisationmondiale de la santé, World Health Organization, [6] 
WHO. The ICD-10 classification of mental and behavioural 
disorders: clinical descriptions and diagnostic guidelines. World 
Health Organization; 1992.
Agarwal N, Port JD, Bazzocchi M, Renshaw PF. Update on the [7] 
use of MR for assessment and diagnosis of psychiatric diseases. 
Radiology. 2010;255(1):23-41.
Hollister LE, Shah NN. Structural brain scanning in psychiatric [8] 
patients: a further look. The Journal of clinical psychiatry. 
1996;57(6):241-44.
Elheis M, Gupta A, Pansari K, Syed M. An observational study of [9] 
CT scanning in psychiatric patients. Progress in Neurology and 
Psychiatry. 2007;11(4):24-31.
Larson EB, Mack LA, Watts B, Cromwell LD. Computed [10] 
tomography in patients with psychiatric illnesses: advantage of a 
rule-in approach. Annals of internal Medicine. 1981;95(3):360-64.
Roberts JK, Lishman WA. The use of the CAT head scanner [11] 
in clinical psychiatry. The British Journal of Psychiatry. 
1984;145(2):152-58.

Moles J, Franchina J, Sforza P. Increasing the clinical yield of [12] 
computerized tomography for psychiatric patients. General 
Hospital Psychiatry. 1998;20(5):282-91. 
Delvecchio G, Rossetti MG, Caletti E, Arighi A, Galimberti D, Basilico [13] 
P, et al. The neuroanatomy of somatoform disorders: a magnetic 
resonance imaging study. Psychosomatics. 2018 Jul 20.
 Evans RW. Diagnostic testing for the evaluation of headaches. [14] 
Neurologic Clinics. 1996;14(1):01-26.
Abé C, Ekman CJ, Sellgren C, Petrovic P, Ingvar M, Landén [15] 
M. Manic episodes are related to changes in frontal cortex: a 
longitudinal neuroimaging study of bipolar disorder 1. Brain. 
2015;138(11):3440-48.
 Nicholson TR, Aybek S, Kempton MJ, Daly EM, Murphy DG, [16] 
David AS, et al. A structural MRI study of motor conversion 
disorder: evidence of reduction in thalamic volume. J Neurol 
Neurosurg Psychiatry. 2014;85(2):227-29.
Chui H, Zhang Q. Evaluation of dementia: a systematic study of [17] 
the usefulness of the American Academy of Neurology’s practice 
parameters. Neurology. 1997;49(4):925-35.
Colohan H, O’Callaghan E, Larkin C, Waddington JL. An [18] 
evaluation of cranial CT scanning in clinical psychiatry. Irish 
Journal of Medical Science. 1989;158(7):178. 
Owens DC, Johnstone EC, Bydder GM, Kreel L. Unsuspected [19] 
organic disease in chronic schizophrenia demonstrated by 
computed tomography. Journal of Neurology, Neurosurgery & 
Psychiatry. 1980;43(12)1065-69.


