UC Davis
UC Davis Previously Published Works

Title

Lack of clinically significant gross structural abnormalities in MRIs of older patients with
schizophrenia and related psychoses

Permalink
https://escholarship.org/uc/item/7pg8t8xKk
Journal

Journal of Neuropsychiatry, 9(2)

ISSN
0895-0172

Authors

Symonds, LL
Olichney, JM
Jernigan, TL

Publication Date
1997-05-01

DOI
10.1176/jnp.9.2.251

Peer reviewed

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/7pq8t8xk
https://escholarship.org/uc/item/7pq8t8xk#author
https://escholarship.org
http://www.cdlib.org/

The authors examined the reports of MRI brain
studies of 69 patients with DSM-II1-R—diagnosed
psychotic disorders (30 early-onset and 24 late-on-
set schizophrenia patients and 15 with other psy-
choses) and 41 normal comparison subjects.
Participants’ ages ranged from 45 to 87 years.

A qualitative rating scheme determined type and
severity of clinically detectable abnormalities, in-
cluding volume loss, infarcts, lacunae, and white
matter hyperintensities. In this clinically well-
characterized sample, the vast majority of the
MRIs were within normal limits. There were no
significant differences between psychosis patients
and normal comparison subjects or between early-
onset and late-onset schizophrenia patients in fre-
quency, type, or severity of gross structural
abnormalities. The results indicate that late-onset
schizophrenia and related disorders can exist with-
out clinically significant gross structural abnor-
malities in the brain.

(The Journal of Neuropsychiatry and Clinical
Neurosciences 1997; 9:251-258)
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he appearance of schizophrenia and other psycho-

ses for the first time late in life is a puzzling phe-
nomenon, and there is considerable controversy about
the nature and cause of these clinical entities. Some
groups have suggested that late-onset schizophrenia is
secondary to various brain lesions. Several authors have
noted an association between late-onset schizophrenia
and white matter disease or vascular lesions.'? Similar
suggestions have been made regarding the etiology of
late-onset depression.*® If structural brain abnormali-
ties such as those apparent on magnetic resonance im-
aging are a contributory factor or are, in fact, the cause
of at least a proportion of late-onset schizophrenia cases,
then late-onset schizophrenia mayj, in fact, be different
from the early-onset form of the disease, both in clinical
presentation and etiology.

The currentleading hypothesis regarding the etiology
of schizophrenia is that it is a neurodevelopmental dis-
order.>™ It is possible that schizophrenia with a late
onset is less related to neurodevelopmental factors than
it is to specific brain abnormalities or insults that are
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acquired later in life. This notion would be supported if
certain brain abnormalities associated with age (such as
white matter hyperintensities on T,-weighted MR im-
ages) were more frequent in individuals with late-onset
schizophrenia.

A few years ago, however, we published a prelimi-
nary report that argued against the theory that late-on-
set schizophrenia was caused by brain abnormalities
acquired later in life."" In that report, the MRI films of 9
schizophrenia patients were compared with the films of
9 normal comparison subjects on qualitative measures
of ventricular enlargement and white matter abnormali-
ties. The two groups did not differ on either measure. A
recent report by Howard et al.”? extended those findings
to a sample of 38 “late paraphrenic” patients and 31
healthy volunteers. In that study, the two groups were
compared on measures of periventricular and deep
white matter hyperintensities and subcortical gray mat-
ter changes; there were no significant differences be-
tween the groups on any of the measures. Late
paraphrenia is an ill-defined diagnostic category that
usually includes not only late-onset schizophrenia, but
also late-onset paranoia (or delusional disorder) as well
as other unspecified psychotic disorders.”

In light of the current controversy in the literature, we
asked the question: Is late-onset psychosis (including
schizophrenia) associated with an unusually high
prevalence of gross structural brain abnormalities that
are detectable on clinical magnetic resonance imaging
scans? To answer this question we studied an expanded
subject database that included groups of both early-on-
set and late-onset schizophrenia patients as well as
other early-onset and late-onset psychosis patients and
normal comparison subjects. We sought to restrict the
study to a group of patients who were carefully diag-
nosed and clinically well characterized. We hypothe-
sized that if late-onset psychosis were secondary to
gross structural brain abnormalities, then, in this larger
sample, late-onset psychosis patients would show a
greater number of clinically significant structural brain
abnormalities compared with early-onset schizophre-
nia patients and normal comparison subjects.

METHODS

Sixty-nine middle-aged and elderly consenting patients
with schizophrenia or related psychoses were recruited
from the San Diego Veterans Affairs Medical Center,
University of California San Diego Psychiatry Outpa-
tient Services, San Diego County mental health services,
and private physicians. Exclusion criteria were presence
of dementia (by DSM-III-R" criteria), seizure disorder,
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head injury with loss of consciousness for more than 30
minutes, substance abuse or dependence that could be
causally related to the psychosis, clinical evidence
(based on history and physical examination) of stroke
or brain tumor, and a severe major medical illness (in-
cluding hypertension) that required recent hospi-
talization.

Details of the clinical assessment have been described
previously." Briefly, each subject was administered the
Structured Clinical Interview for DSM-III-R' (SCID) by
one of the board-certified or board-eligible geriatric psy-
chiatry fellows. Interrater reliability for diagnostic cate-
gory on the SCID was assessed for a random sample of
20 subjects. The kappa value was 0.944 (SE = 0.73, Z =
12.87, P < 0.001). At least two board-certified psychia-
trists had to agree on the DSM-III-R* diagnosis at a
diagnostic conference; if there were questions about the
diagnosis, that particular subject was not included in
the study. Because a diagnosis of late-onset psychosis
may be problematic, we excluded patients from this
group for whom there was any evidence of psychosis
before the age of 45, asindicated by any of the following:
appearance of prodromal symptoms or documentation
of functional decline; any psychiatric hospitalization; or
treatment with neuroleptics, antidepressants, or lithium
for more than a month. None of the patients in this
study had been chronically institutionalized; patients
who lived in board-and-care facilities were, however,
included.

Normal comparison subjects were 41 individuals over
the age of 45 who had no evidence of a major psychiatric
disturbance or neurological disorder and who met the
same exclusion criteria as the patients. They were drawn
from among volunteers recruited at the Veterans Affairs
Medical Center and through local advertisements. The
study sample included 9 patients and 9 comparison
subjects whose MRI data (analyzed differently) had
been reported previously."

Clinical Evaluation

A structured neurological and other medical history
was obtained, and a physical examination was admin-
istered to all patients and normal comparison subjects.
Any patient in whom a neurologic or other major medi-
cal disorder was suspected also received appropriate
laboratory evaluations (such as thyroid function tests or
a serological test for syphilis).

Several clinical rating instruments were used to assess
psychiatric and cognitive status. These instruments in-
cluded the Brief Psychiatric Rating Scale'” (BPRS), Scales
for the Assessment of Positive and Negative Symp-
toms™? (SAPS and SANS, respectively), Mini-Mental
State Examination® (MMSE), and Dementia Rating
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Scale’! (DRS). Interrater reliability, as assessed with in-
traclass correlation coefficients, was 0.77 or higher on all
clinical rating scales. All raters were blind to other clini-
cal information.

MRI and Clinical Reports

MRIs were obtained on all those subjects 1) who entered
the Geriatric Psychiatry Clinical Research Center be-
tween September 1992 and December 1994; 2) who con-
sented to the procedure; and 3) for whom an MRI was
not contraindicated (as by the presence of a pacemaker
or a metal implant). There were no significant differ-
ences between those patients or normal comparison
subjects who received MRIs (n = 110) and those who
did not (n = 57) in terms of age, education, psychiatric
diagnosis, duration of psychiatric illness, current
neuroleptic dose, or on any of the clinical rating scales.
When the entire subject pool was considered together,
however, there was a slight but significant difference in
mean age between those who received MRIs and those
who did not (MRI: 62.6 years; no MRI: 59.7 years; Mann-
Whitney U-test, P = 0.02).

All scans were obtained with a GE 1.5-tesla supercon-
ducting magnet. Forty scans, obtained before March
1994, were dual-echo series with TR = 2,000, TE = 25,
70; sections 5 mm thick were collected in the axial plane
throughout the entire brain; there were 2.5-mm gaps
between adjacent sections. The remaining 70 scans were
acquired by using a fast spin-echo protocol (TR = 3,000,
3,800; TE = 17, 102), which was adopted in March 1994
and involved acquiring consecutive 4-mm-thick sec-
tions in the coronal plane with no gap. Signal hyperin-
tensities were equally visible in the two methods. The
relative proportions of normal comparison subjects and
psychosis patients were similar for the two protocols.?
Acquired images were read by experienced board-certi-
fied neuroradiologists. The neuroradiologists were not
given any special instructions, and they dictated the
reports as they would for any clinical patient.

These clinical reports were subsequently read, blind
to diagnosis or any other subject characteristics. Each
report was rated for the presence of the following three
structural brain characteristics: 1) volume loss (central
volume loss, peripheral volume loss, ventricular en-
largement), 2) infarcts, and 3) white matter hyperinten-
sities on T,-weighted images. We used a scale similar to
that employed by Coffey et al.,”? with the exception that
in our use of the scale for volume loss we collapsed the
scores of 0 (“none”) and 1 (“slight”) into one score of 0,
yielding a 4-point rather than a 5-point scale.

Severity ratings for volume loss, ventricular enlarge-
ment, and white matter hyperintensities were obtained
using the exact words contained in the narrative re-
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ports. Volume loss described in the reports was thus
rated on a 4-point scale (0 = “no” volume loss or “slight”
volume loss and no ventricular enlargement other than
that judged to be within normal limits for age; 1 =
“mild” volume loss and/or “mild” ventricular enlarge-
ment; 2 = “moderate” volume loss and/or “moderate”
ventricular enlargement; 3 = “severe” or “extreme” vol-
ume loss or “severe” ventricular enlargement). Infarcts
were rated as either absent (0 = none) or present (1 =
any infarct regardless of location or number). White
matter hyperintensities noted in the reports were rated
on a 4-point scale (0 = no abnormalities; 1 = “mild,”
“focal,” or “punctate” abnormalities; 2 = “moderate,”
“diffuse,” or “patchy” abnormalities; 3 = “severe,” “con-
fluent,” or “extensive” abnormalities). Subject charac-
teristics were then attached to the overall abnormality
rating, and appropriate statistical analyses were per-
formed.

Statistical Analysis

Psychosis patients were compared with normal subjects
on continuous variables by using the Mann-Whitney
U-test forindependent samples, and on categorical vari-
ables by using either the Pearson chi-square test or, if
there were fewer than 5 subjects expected per cell,
Fisher’s exact probability test. Early-onset schizophre-
nia patients and late-onset schizophrenia patients were
similarly compared on the same variables.

In order to determine if study participants (patients
and control subjects) who had abnormal scans differed
from their counterparts with normal scans, we col-
lapsed the groups of subjects across abnormality rat-
ings: subjects with abnormality ratings of 0 or 1 on
measures of volume loss and white matter hyperinten-
sities as well as a 0 on the measure of infarcts were rated
as “normal,” and those with abnormality ratings of 2 or
3 on either volume loss or white matter hyperintensity
or 1 on the measure of infarcts were rated as “abnor-
mal.” The two patient groups (normal vs. abnormal
scans) were then compared with each other on the
demographic and clinical variables by using Mann-
Whitney U, Pearson chi-square, or Fisher’s exact prob-
ability tests as appropriate. The two corresponding
normal subject groups were likewise compared with
each other.

Finally, because the ages of the patient and the normal
comparison groups differed significantly, a subset of
patients was matched by age to the normal comparison
group, and the two groups were compared on demo-
graphic, clinical, and MRI abnormality variables by us-
ing the matched-paired t-test for continuous variables
or McNemar's test for categorical variables. All statistical
tests were two-tailed.
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RESULTS

Clinical and Demographic Characteristics

Table 1 summarizes the demographic and clinical char-
acteristics of the study subjects by diagnosis (early-onset
schizophrenia, n = 30; late-onset schizophrenia, n = 24;
all patients [the early-onset schizophrenia patients, the
late-onset schizophrenia patients, and 15 other psycho-
sis patients], n = 69; and normal comparison subjects, n
= 41). The 15 nonschizophrenic patients carried the
following DSM-III-R diagnoses: mood disorder with
psychotic features (n = 6; 2 early-onset, 4 late-onset),
schizoaffective disorder (n = 4; 3 early-onset, 1 late-on-
set), delusional disorder (n = 3; 1 early-onset, 2 late-on-
set), and psychosis not otherwise specified (n = 2; both
late-onset). Among the 54 schizophrenia patients, 35
were characterized as having the paranoid subtype, 9 as
undifferentiated, 9 as residual, and 1 as disorganized.
The sample was 81.8% Caucasian. There was a small but
statistically significant age difference between patients
and normal comparison subjects. Years of education did
not differ significantly between these groups. The nor-
mal comparison group had significantly more female
subjects than the patient group. As expected, normal
comparison subjects differed significantly from the pa-

tients on various measures of psychopathology and
cognitive functioning.

Early-onset versus late-onset schizophrenia patients
did not differ significantly on age, education, race, gen-
der, or diagnostic subtype. As expected, late-onset
schizophrenia patients had significantly shorter dura-
tion of illness than early-onset patients. A significantly
greater proportion of early-onset schizophrenia pa-
tients were on neuroleptic medication, and among
those schizophrenia patients who were on neuroleptic
medication, early-onset patients received significantly
higher daily doses. There were no significant differ-
ences between the early-onset and the late-onset schizo-
phrenia groups in terms of scores on psychopathology
rating scales (BPRS, SAPS, SANS), or cognitive rating
scales (MMSE, DRS).

Structural Brain Abnormalities

Table 2 shows the distributions of the types of abnor-
malities found in the four different groups. There were
no significant differences between the early-onset and
late-onset schizophrenia groups or between the patient
and normal comparison subject groups in clinical rat-
ings of volume loss, white matter hyperintensities, or
presence of infarcts.

TABLE1. Group comparisons: demographic and clinical variables

EOS LOS Pts NCs
Variable (n = 30) n=24) (n=69) (n=41) Analysis®
Age, years 58.6+9.8 609182 60.8 +10.0 655187 Pts < NCs, U = 985.0, P = 0.008;
EOS & LOS, U = 328.5, P = 0.583
Education, years 131128 127135 13.0+3.1 139124 Pts & NCs, U = 1,186.5, P = 0.150;
EOS & LOS, U = 320.5, P = 0.484
Gender, n (%) Pts < NCs, x> = 59,df = 1, P = 0.014;
Female 9 (30) 11 (46) 24 (35) 24 (58) LOS & EOS, x* = 14,df = 1, P = 0.231
Male 21 (70) 13 (54) 45 (65) 17 (42)
Age at onset of psychosis, years 26.1+7.5 55.8+8.9 4161179 — LOS < EOS, U =0, P = 0.001
Duration of Ilness, years 32.0+109 41+45 1781167 — LOS < EOS, U = 2.5, P = 0.001
On neuroleptic medication, n (%) 25(83) 12 (50) 48 (70) — EOS > LOS, xz =6.9,df =1, P = 0.009
Current neuroleptic dose, mg/day
(chlorpromazine equivalents) 5744+ 7704 85.0+129.1 364.9+818.1 — EOS > LOS; U = 177.0, P = 0.001
BPRS total score 3271105 36.3+9.6 33.9+10.0 199124 NCs < Pts, U = 135.0, P < 0.001;
EOS & LOS, U = 214.0, P = 0.259
SAPS total global score 57+44 681438 55145 02105 NCs < Pts, U = 245.0, P = 0.001;
EOS & LOS, U = 229.0, P = 0.420
SANS total global score 68135 46147 5814.0 05t1.1 NCs < Pts, U = 198.0, P = 0.001;
LOS < EOS, U = 160.0, P = 0.07
MMSE total score 282121 263146 27.5+3.1 29.0+1.1 Pts < NCs, U = 598.0, P = 0.006;
LOS < EOS, U = 205.0, P = 0.09
DRS total score 1342181 1304+131 1339195 1405129 Pts < NCs, U = 281.0, P = 0.001;

EOS & LOS, U = 151.1, P = 0.625

Note: Values are means * SD unless otherwise indicated. EOS = patients with early-onset schizophrenia; LOS = patients with late-onset
schizophrenia; Pts = all psychosis patients; NCs = normal comparison subjects; BPRS = Brief Psychiatric Rating Scale; SAPS = Scale for the As-
sessment of Positive Symptoms; SANS = Scale for the Assessment of Negative Symptoms; MMSE = Mini-Mental State Examination; DRS = Mat-

tis Dementia Rating Scale.
#Mann-Whitney U or Pearson chi-square.
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TABLE 2. Group comparisons: clinical ratings of MRI

Clinical EOS LOS Pts NCs
Variable Rating n=30) @m=24) (=69 (n=41) Analysis®
Volume loss 0 17 7 34 24 Pts & NCs, comparisons of ratings 0,1,2&3: X2 =184,
1 6 15 25 10 df = 3, P = 0.607; comparisons of ratings 2&3:
2 5 2 8 5 FET = 0.168,df =1, P = 1.00
3 2 0 2 2 EOS & LOS, comparisons of ratings 0,1,2&3:
x = 10.776, df=3, P = 0.013 (EOS > LOS for no
volume loss, LOS > EOS for mild volume loss)
Infarct 0 29 22 66 38 Pts & NCs: x? = 0.440, df = 1, P = 0.669
1 1 2 3 3 EOS & LOS: FET = 0.635, df = 1, P = 0.579
White matter hyperintensity 0 15 8 30 15 Compansons of ratings of 0,1,2&3, Pts & NCs:
1 14 13 34 20 = 3.103, df = 3, P = 0.376;
2 1 2 4 6 EOS & LOS: y* = 2.870, df = 3, P = 0.412°
3 0 1 1 0
Collapsed abnormality “Normal” 22 18 53 28 Pts & NCs: x* = 0.961,df = 1, P = 0.327
rating “Abnormal” 8 6 16 13 EOS & LOS: x* = 0.19, df = 1,P = 0.89%0

Note: EOS = patients with early-onset schizophrenia; LOS = patients with late-onset schizophrenia; Pts = all psychosis patients;
NC = Normal comparison subjects.

2Pearson chi-square or Fisher's exact test (FET).

bInsufficient power in this sample to statistically analyze a difference between volume loss ratings of 2 and 3 for EOS vs. LOS.

“Insufficient power in this sample to statistically analyze a difference between white matter hyperintensity ratings of 2 and 3 for Pts vs.
NCs or for EOS vs. LOS.

TABLE3. Comparison of demographically matched groups with normal and those with abnormal scores within the
Normal schizophrenia patient group did not differ significantly

Patients  Comparison on schizophrenia subtype. In each of the three groups,

Variable (n=41) (n=41) Analysis® however, those with normal scores and those with ab-
normal scores did differ significantly in age; those with

Education, years 13231 139+24 t=123,P=024
BPRS total _Zco,e 329+98 199+24 t=-620,P=00 abnormal scores were older (P = 0.004 for each of the
SAPS total global score  506+4.74  02+05 t=-543,P=00 three groups). There was also a trend in the two patient

MMSE total score 26.78 +3.76 290%11 t= 2.65, P = 0.014

DRS total score 133.93+1002 1405+29 t=338p=o0004 Higher BPRS scores, a .result at least partially due to the
Gender, n (%) fact that younger patients tended to have somewhat
Female 18(139)  24(85) x*=233 higher BPRS scores.
Male 361 17(41.9) =012 The significant age difference between the normal
scan subgroups and the abnormal scan subgroups
Note: Values are means + SD unless otherwise indicated. BPRS = 3 h ibili h lack of ifference be-
Brief Psychiatric Rating Scale; SAPS = Scale for the Assessment of raised t e. possib dty t atl the lac . ora C'la € e. N l.b e
Positive Symptoms; SANS = Scale for the Assessment of Negative tween patlen'ts an .norma comparison subjects in clini-
Symptoms; MMSE = Mini-Mental State Examination; DRS = Mattis cal abnormality ratings could be due to the older age of
Dementia Rating Scale. the normal comparison subjects, which might have bi-

#Matched paired ¢-test or McN hi- test. s . .
aTched patred Tes” o TicTTemar ch-squiare Tes ased that group toward individuals who were more

likely to have abnormal scans. To test for this possibility,

Next, we compared subjects with “normal” MRI  a subset of patients was created to closely match the
scores and those with “abnormal” scores (as defined = normal comparison subjects in age. All 41 normal com-
earlier) within the normal comparison group, withinthe ~ parison subjects were included and were matched as
patient group as a whole, and within the group of closely as possible to psychosis patients of similar age;
schizophrenia patients. The results were the same forall 31 of the patients in this demographically matched sub-
three groups. Subjects with normal MRI scores did not  group carried the diagnosis of schizophrenia. Table 3
differ significantly from those with abnormal scores in ~ shows the results of comparing the matched patientand
gender, education, or scores on BPRS, SAPS, SANS,  control groups. There were no significant differences in
MMSE, or DRS. In addition, those with normal and  education or gender. As expected, psychopathology rat-
those with abnormal MRI scores within the patient ings and scores on cognitive tests continued to be sig-
group did not differ significantly on psychiatric diagno-  nificantly different between the two groups. Yet the
sis, duration of disease, or daily neuroleptic dose. Those ~ frequencies of clinical abnormality ratings on MRI for
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the patients and normal comparison subjects were very
similar, and in the case of infarcts they were identical.

DISCUSSION

The major finding of this study is that qualitative ratings
of gross volume loss, infarcts, or white matter disease
taken from clinical reports of MRI studies did not differ
between late-onset and early-onset schizophrenia pa-
tients; nor did the ratings differ between a mixed psy-
chosis-patient group and normal comparison subjects.

Potential limitations of this study are that the ratings
of abnormality were qualitative in nature and they were
based on the neuroradiologists’ reports. In this study we
were careful to include a severity rating in our qualita-
tive categories, but it is possible that the written reports
did not themselves uniformly carry the kind of detail
necessary to make accurate severity ratings. On the
other hand, a strength of the current study is that these
results relate more directly to the utility of clinical MRI
reports, which are often relied on by psychiatrists and
other physicians managing patients with late-life psy-
chosis. There are also several other strengths of the
current study. A relatively large number of well-charac-
terized patients and normal subjects were included; all
clinical reports were generated blind to the purpose of
this study; and all ratings were done blind to any subject
characteristics.

Several published studies on neuroimaging and late-
life psychosis suggest that structural brain abnormali-
ties on CT or MRI, especially white matter disease, are
contributory and might even be causal factors in these
illnesses. In a study of eight late-onset psychosis pa-
tients who had no apparent focal neurological signs,
Breitner et al.’ reported that all 8 patients had significant
abnormalities in white matter; such abnormalities ap-
peared in none of the 8 controls. Miller, Lesser, and their
colleagues®** % have found a greater frequency of
white matter lesions and other structural abnormalities
in late-onset psychosis patients than in normal compari-
son subjects. In contrast, Howard et al." failed to detect
such a difference between a group of 38 patients with
“late paraphrenia” and 31 healthy volunteers.

What could account for this discrepancy in the litera-
ture? The younger ages of comparison subjects in some
studies could account for some of it, since there is ample
evidence that white matter pathology is common in
normal, healthy, older individuals.”? Some studies,
however, had age-comparable subject groups. One im-
portant consideration could be the diagnosis of late-on-
set psychosis. Flint et al.” reported in their sample that
there was a significantly higher incidence of clinically
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unsuspected cerebral infarction in CT scans of patients
with late-onset “paranoia” compared with the remain-
ing “paraphrenia” patients. Similarly, in a prospective
study of 27 patients, Miller et al.® described 5 patients
with large, confluent deep white matter lesions; 3 of
these patients had delusional disorder, 1 had mania,
and 1 had schizophrenia. At least 4 of the 8 patients in
the Breitner et al." study carried a diagnosis of dementia
or delusional disorder, while the remaining 4 had a
diagnosis of schizophrenia. A diagnosis of delusional
disorder, however, is unlikely to account for the report-
edly high prevalence of structural abnormalities in late-
onset psychosis patients. A few studies have specifically
reported structural abnormalities in the late-onset
schizophrenia samples.**? Furthermore, Evans et al.*
have found less cognitive impairment in late-onset
delusional disorder compared with late-onset schizo-
phrenia.

One important difference between the studies that
reported higher frequency of structural abnormalities
and those that reported no difference is likely to be in
the exclusionary criteria applied to patients. Many of
the abnormalities reported in other studies were in fact
exclusionary criteria for this study, as well as for the
report by Howard et al."> For example, Miller and
Lesser” reported that approximately half of their 27
patients in a prospective study had major structural
abnormalities, including tumors, vascular accidents,
and traumatic brain injury on CT and MRI scans. Clini-
cal evidence of such insults to the brain would have
excluded patients from the current study. Even the
appearance of infarcts in our subjects was rare, and
when these occurred they were small and not detectable
on clinical neurological examination. All subjects in our
study were administered a thorough neurological ex-
amination at baseline to preclude the inclusion of sub-
jects for whom there was clinical evidence (based on
history and physical examination) of brain disease such
as stroke.

Our findings do not necessarily rule out the possibil-
ity that clinically significant brain abnormalities them-
selves cause psychosis. In fact, we would argue that it is
important that a neuroimaging study be performed in
the diagnostic workup of late-onset psychosis patients.
Before a diagnosis of late-onset schizophrenia can be
made, “organic” factors such as tumors or other struc-
tural lesions must be ruled out. There is evidence that
white matter lesions and other structural abnormalities
can be associated with, and could possibly first manifest
as, psychotic symptoms.*' In addition, there are re-
ports of the first appearance of schizophrenia-like
symptoms in younger patients after cerebral trauma or
specific stroke-induced lesions.’?*
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Our findings do suggest, however, that if, as was true
for the subjects in our study, thorough psychiatric,
neurologic, and other medical histories and examina-
tions are done (including mental status examination;
reviews of past medical records; histories obtained from
caregivers, patients, and physicians both past and pres-
ent; and essential laboratory tests), then a neuroimaging
examination will be very unlikely to reveal gross struc-
tural abnormalities. Finally, our findings indicate that
late-onset psychosis, including late-onset schizophre-
nia, can exist without clinically detectable structural
abnormalities in the brain. In this respect, late-onset and
early-onset forms of schizophrenia can be similar.

Late-onset schizophrenia may be different in this re-
gard from late-onset depression. There is a somewhat
more consistent finding in the literature on severe de-
pression in the elderly that white matter hyperintensi-
ties and other structural abnormalities are present at an
unusually high rate among elderly depressed patients.>
8353 The etiological and pathological significance of this
finding is, however, currently under debate.***!

SYMONDS et al.

The results of the present study did not support the
hypothesis that gross abnormalities were more preva-
lent in late-onset schizophrenia patients than in either
early-onset schizophrenia patients or normal compari-
son subjects. Instead, the results demonstrated that late-
life psychosis, including late-onset schizophrenia, was
not necessarily accompanied by obvious structural
brain abnormalities on MRI. In fact, in our sample,
psychosis patients were no more likely than normal
comparison subjects to have abnormalities noted on the
neuroradiology report. It is possible, however, that
more subtle abnormalities, such as those detected by
computerized quantitative MRI, may be more common
in patients with late-onset schizophrenia than in those
with early-onset schizophrenia.*

This work was supported in part by National Institute of Mental
Health Grants 5-P30 MH49671, 5-R37 MH43693, and 5-P30
MH49671-01S1; by the National Alliance for Research on
Schizophrenia and Depression; and by the Department of Vet-
erans Affairs.
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