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To evaluate the patho physiology of frontal lobe de-

mentia (FLD), the authors compared regional cere-

bral blood flow (rCBF) in matched groups of FLD,

probable Alzheimer’s disease (AD), and major de-

pression patients and normal control subjects (n =

7 each). The planar xenon-133 technique allowed

full quantification of cortical perfusion and esti-

mates of the relative weight of gray matter (wg).
FLD patients showed lower blood flow and wg in

the frontal cortex than the other groups. Mean cor-

tical perfusion was correlated with cortical wg in

the FLD group only. These findings 1) suggest

that matched reductions of frontal gray matter

weight and perfusion occur in FLD and 2) sup-

port the use of rCBF in distinguishing FLD from

AD and severe depression.
(The Journal of Neuropsychiatry and Clinical

Neurosciences 1995; 7:188-196)

p rogressive neurodegenerative diseases that princi-

pally affect the anterior cerebral cortex have, in recent

years, been ascribed to the category of frontal lobe-type

dementia (FLD).”2 Although several histopathological

variants have been reported among patients diagnosed

with FLD,�7 lobar atrophy of the frontotemporal cortex

in the absence of Alzheimer’s pathology has been viewed

as the most salient neuropathological feature. Structural

imaging studies of FLD sometimes reveal focal atrophy

involving the frontotemporal regions,5’8 but CT and MRI

often show only diffuse atrophy.9”#{176}

In contrast, cortical perfusion appears to be consis-

tently altered among FLD patients, with prominent

blood flow deficits in the anterior cortex.”’5 This pattern

of hypoperfusion has been distinguished from those in

patients with Alzheimer’s disease (AD) and vascular

dementia, as well as healthy control subjects.’2”3”5 The

specificity of this finding to FLD is unknown with respect

to the frontal hypoperfusion and decreased metabolism

reported among severely depressed patients.’�2#{176}

Further, morphometric examination of brain tissue

from patients diagnosed with the Pick’s disease variant

of FLD has shown greater reductions in brain weight and

increased cortical thinning of the frontotemporal regions

in these patients compared with AD patients and age-

matched normal control subjects.2’ This difference in

gray matter weight (wg) has not yet been studied by

imaging methods. The index of gray matter weight ob-

tained by xenon-133 regional cerebral blood flow (rCBF)
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is an inferential measure of gray matter relative to whole-

brain perfused tissue and is correlated with weight of

gray matter in the normal brain.� Reductions in relative

wg have been associated with dementia severity and may

be indicative of increased atrophy or cell loss in the

cerebral cortex.Z
We hypothesized that if FLD is prominently charac-

terized by dysfunction and atrophy of frontotemporal

cortex, then anterior cortical regions would show reduc-

tions in perfusion and gray matter weight in this type of

dementia.
To test these hypotheses, 7 patients with clinical diag-

noses of FLD or Pick’s disease were compared with

groups of AD, depressed, and normal control subjects by

using xenon-133 rCBF. All groups were matched in

demographic characteristics, and the two dementia

groups had similar levels of clinical dementia severity.

The groups were compared on indices of cortical

perfusion and gray matter weight to investigate the

pathophysiological characteristics of FLD that are

distinguishable from those of AD, depression, and

normal aging. The two dementia samples included pa-

tients in the early stages of dementia (that is, with short

illness durations), allowing us to test the sensitivity of
our imaging methods. For the same reason, we included

patients with severe depression as a comparison

group.

METHODS

Subjects

Seven patients with a clinical diagnosis of possible/prob-

able Pick’s disease or FLD were referred for clinical

evaluations of cerebral blood flow. Patients meeting

NINCDS-ADRDA24 criteria for probable Alzheimer’s

disease (participants in a longitudinal study of rCBF in

AD), were matched to the FLD group on dementia sever-

ity by using a modified version of the Folstein Mini-Men-

tal State Examinationn � and estimates of illness

duration. The AD group (n = 7) was also matched to the

FLD patients on distributions of age, education, and

gender.
A group of elderly patients with major depression

(MDD, n = 7) and a normal control group (n = 7) were

matched to the FLD group on the same demographic

characteristics. The depressed patients met research cri-

teria for endogenous major depressive disorder when

assessed with the Schedule for Affective Disorders and

Schizophrenia;27 had a mean Hamilton Depression28

score of 38.7 (range 34-44); and had no history of neuro-

logical illness or injury. The normal control subjects were

healthy volunteers with no history of neurological or

psychiatric ifiness. For all groups, there was also no

history of drug or alcohol abuse in the past year and no

concurrent medical illness that could influence rCBF

measurement. The AD patients and normal control sub-

jects were part of the sample described by Prohovmk et

al.,29 and the depressed patients were included in the

series reported by Sackeim et al.’7 The test procedures

were fully explained to all subjects, and informed consent

was obtained.

Patients included in the FLD group were referred for

rCBF from a clinic for memory disorders, where they

received a comprehensive dementia evaluation, includ-

ing a neurological examination, neuropsychological test-

ing, laboratory tests, and CT or MRI scans. Only patients

who received a diagnosis of possible/probable Pick’s

disease or FLD based on clinical evaluations prior to

rCBF measurement were included in the FLD group.

Clinical and behavioral symptoms of patients receiving

the diagnosis of FLD included dementia with prominent

personality change, disinhibition, oral/dietary hyperac-

tivity, mutism, and echolalia. None of the patients had a

clinical history of stroke, head injury, or other neurologi-

cal ifiness, and none showed evidence of significant cere-

brovascular disease on structural neuroimaging. Three

of the 7 FLD patients revealed focal atrophy on MRI or

CT, involving the frontal or anterior temporal regions.

The remaining 4 FLD patients either showed diffuse

atrophy or were within normal limits.

Patients in the AD group underwent the same clinical

evaluation as the FLD patients. Medical examinations

and laboratory screening tests for the depressed and

normal subjects were also obtained. The depressed pa-

tients were free of psychotropic medications for at least

5 days before the rCBF measurement (range 6-30 days)

with the exception of low-dose lorazepam (up to

3 mg/day, but not within 10 hours of the rCBF assess-

ment). One FLD patient received thioridazine hydrochlo-

ride (50 mg p0 qid) and triazolam (0.5 mg p0 hs) daily.

No other patients or normal control subjects received

medication at the time of rCBF testing.

rCBF Procedures

Cerebral perfusion was assessed by using a commercial

system (Novo Cerebrograph 32c) with 16 detectors cov-

ering each cerebral hemisphere. Reliability of detector

placement across subjects was ensured by light markers

aligned with the auditory meatus and orbitomeatal line.

rCBF data acquisition was not blinded to clinical diagno-

sis, but the process is highly computerized and auto-

mated. It is extremely unlikely that the flow calculations

or radioisotope counting could be biased by knowledge

of diagnosis. Quality control procedures used have been
previously described in detail.3#{176}The rCBF measurements



TABLE 1. Subject characteristics

Mean ± SD

FLD AD Depressed Normal

Variable (n = 7) (n = 7) (n = 7) (a =7)

3,4

33.7±9.2a

3,4

2.9 ± 1.2

33.1 ± 7.8a

144.9 ± 13.4

83.7 ± 10.1

3,4

48.3 ± 5.3

Age (years)62.6 ± 6.3 63.0 ± 7.0 63.7 ± 6.0 62.0 ± 5.8

Education (years) 14.0 ± 3.3 14.0 ± 3.6 13.9 ± 2.1 14.0 ± 2.3

Gender (M,F)

mMMS

Illness duration (years)

BP sys (mm Hg)

BP dia (mm Hg)

PC02 (mm Hg)

Note: The Newman-Keuls procedure was used for multiple pairwise comparisons on variables that differed significantly by analysis of

variance. FLD = frontal lobe dementia; AD = Alzheimer’s disease; M = male; F = female; mMMS = modified Mini-Mental State Examination;

BP sys = systolic blood pressure; BP dia = diastolic blood pressure; Pco2 = partial pressure carbon dioxide.
aDiffers significantly from the depressed and normal groups (P = 0.0001).

bDiffers significantly from the FLD group (P = 0.02).

36.1 ±2.2

3.5 ± 2.2

137.4 ± 15.8

83.7 ± 15.5

36.8 ± 4.9

3,4

54.7±0.5

122.1 ± 107b

77.9±7.6

38.3 ± 5.0

127.1 ± 14.5

76.9 ± 7.4

37.5 ± 2.5
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were performed for all subjects in a resting condition

with eyes closed in a quiet and darkened room. Xenon-

133 was administered by inhalation for a period of 1 min-

ute. The clearance curves were subsequently monitored

for a total of 11 minutes. A six-parameter model (M2) was

used to analyze the rCBF clearance curves to obtain

values for initial slope index3’ perfusion (ISI) and relative

gray matter weight.� The M2 method has shown greater

reliability than other models in low-flow conditions typi-

cally seen with dementia.32 Of the total 896 clearance

curves obtained across all subjects, 10 observations

(1.1%) in 7 cortical regions yielded monoexponential so-

lutions and were treated as missing data for the wg

analyses. As could be expected, 8 of these 10 monoex-

ponential solutions occurred in frontal regions of the

2 patients in the FLD group who had the lowest frontal

flows. The remaining two monoexponential values were

observed in the frontotemporal regions of 2 patients in

the depressed group.

Statistical Analysis

Group differences in demographic and clinical variables

were assessed with analysis of variance (ANOVA) and

chi-square tests where appropriate. Analysis of covari-

ance (ANCOVA) was used to investigate differences in

the global mean values for ISI and wg while controlling

for the effects of PC02. After statistically removing the

effects of PCO2 with regression analyses, we performed

pairwise group comparisons for the PCO2-adjusted global

mean values by using the Newman-Keuls procedure.

This multiple-range test maintains an overall signifi-

cance level of P < 0.05 for pairwise comparisons follow-

ing a significant ANOVA. Regional detector values were

normalized to the whole-cortex mean for both rCBF pa-

rameters (ISI, wg). Repeated-measures ANOVAs were

initially performed to analyze group effects for the re-

gional detector values with hemisphere (right vs. left)

as a within-subject factor. Because no significant group-

by-hemisphere interactions were observed, regional val-

ues were bilaterally averaged across homologous regions

of both hemispheres to simplify the analyses. The New-

man-Keuls procedure was used for all subsequent pair-

wise comparisons, with a P < 0.05 significance level.

Pearson product-moment correlations were performed

to assess the relationship between ISI and wg for each

group.

RESULTS

Table I summarizes the demographic and clinical char-

acteristics for the diagnostic groups. The groups did not

differ significantly on distributions of age, years of edu-

cation, and gender. In addition, the two dementia groups

did not differ on a measure of dementia severity (mMMS)
or illness duration, but there was a significant overall

group effect for mMMS (F = 18.65, df = 3,24, P < 0.0001),

with both dementia groups scoring lower than the de-

pressed patients and normal subjects, as expected. There

was no significant difference between the depressed and

normal groups on the mMMS. The four groups did not

differ on end-tidal PCO2 or diastolic blood pressure levels

assessed during rCBF measurement, but there was a

significant difference for systolic blood pressure (F =

3.88, df = 3,24, P < 0.02), with the depressed patients hav-

ing lower systolic levels than the FLD group.



Mean ± SD

FLD AD Depressed Normal

Variable (n = 7) (a = 7) (a = 7) (a = 7) F P

Global ISI 38.6 ± 7.6a 39.0 ± 43a 43.0 ± 5.2a 49.3 ± 7.5 4.09 0.02

F, 92.0 ± 10.2 102.3 ± 5.8 99.4 ± 9.2 104.2 ± 10.0 2.49 0.08

F2 97.1 ±9.0 101.2±7.3 101.3 ±5.7 105.3 ±3.2 1.76 NS

F3 93.2±9.SE� 104.7±3.0 101.1 ±5.1 100.9±2.6 4.95 0.01

F4 92.2 ± 7,1b 102.7 ± 4.6 99.1 ± 3.8 105.0 ± 4.7 8.03 0.001

Fs 96.8±5.9 107.5±4.4a.�� 104.3±2.9c 101.3±3.2 8.02 0.001

Ci 102.7±5.3 101.7±6.2 101.9±3.8 100.9±3.5 0.16 NS

C2 103.5±3.8 108.0±6.0 101.7±4.5 102.5±5.8 2.17 NS

T, 90.7±7.0 99.0±3.7 93.6±10.3 94.4±5.9 1.14 NS

12 107.6±6.Ob 101.0±4.8 100.4±5.5 98.4±2.7 4.73 0.01

T3 102.7±3.8a 96.6± 1.6c lO3.9±7.4”� 96.0± 1.5 6.26 0.003

103.1 ± 3.5 91.2 ± 3.5” 98.2 ± 3.9’ 99.5 ± 3.0 14.17 0.0001

P2 102.0 ± 5.1 94.5 ± 4�5C 97.4 ± 4.0 96.6 ± 3.2 3.98 0.02

P3 97.5 ± 3.9 92.6 ± 5.8 94.2 ± 5.5 98.1 ± 3.5 2.15 NS

P4 108.1 ± 50b 101.5 ± 5.1 101.5 ± 3.5 101.2 ± 3.4 4.20 0.02

01 106.3±7.7k’ 96.1 ±4.9 100.5±4.5 98.0± 2.8 5.04 0.01

02 104.3±3.9a 99.5±3.3 101.7±5.5 97.6±3.8 3.32 0.04

Pllndex 97.0±3.2 91.5±5.6a 94.6±5.9 99.6±2.4 4.06 0.02

FL Index 88.9 ± 7.1” 103.2 ± 3.9 99.7 ± 7.0 104.1 ± 4.9 9.72 0.0002

Note: Analysis of covariance was used for overall group differences in global perfusion (initial slope index units) with Pco2 as a covariate.

Analysis of variance was used for regional values normalized to global mean ISI. The Newman-Keuls procedure was used for pairwise compari-

sons on regional and Pco2-adjusted global mean values. FLD = frontal lobe dementia; AD = Alzheimer’s disease; F,-F5 = detectors in the frontal

regions; C, and C2 = detectors in the perirolandic regions; T,-T3 = detectors in the temporal regions; P,-P4 = detectors in the parietal regions;

0, and 02 = detectors in the occipital regions; P1 Index = flow in the parietotemporal region (P,, P3) referenced to the perirolandic (C,) and

occipital (02) regions; FL Index = flow in the anterior cortex (F,-F5 detectors) referenced to parieto-occipital (P4. 02) flow; NS = not significant.
aDiffers from normal control subjects.

bDiffers from the other three groups.

cDiffers from the FLD group.
dDiffers from the AD group.
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Group Differences in Cortical Perfusion

The groups differed significantly in mean ISI, with or

without controlling for the effects of PCO2 (Table 2). All

three patient samples had lower mean perfusion than the

normal subjects but did not differ significantly from each

other. Regionally, as detailed in Table 2, the groups dif-

fered significantly in 10 of 16 cortical areas. Pairwise

comparisons indicated significantly lower flows for the

FLD group in frontal regions (F3, F4) and relatively higher

flows in temporal (T2) and parieto-occipital (P4. 0,) re-

gions compared with the other three groups. The FLD

patients also showed lower flows than the AD and de-

pressed groups on an additional frontal detector (F5) and

relatively higher flows in the parietotemporal (P,) and

occipital (02) regions compared with the depressed pa-

tients and normal control subjects, respectively. Figure 1

depicts the specific regional patterns of cortical perfusion

in all four groups.

We also assessed differences between groups on an

index of parietal deficit (P1 index), defined as perfusion

in the inferior parietal region (P,, P3) referenced to the

perirolandic (C,) and occipital pole (02) regions. This

index has previously shown sensitivity and specificity in

discriminating AD from other demented and normal

groups2”� and is associated with decrements of cognitive

performance in AD.M The groups differed significantly

on this parietal index (Table 2), with AD patients having

a lower P1 index score than the normal subjects; there

were no other significant differences among the groups

on the P1 index.

To further assess group differences in anterior cortical

flow, we computed an index of frontal lobe perfusion (FL

index), defined as the ratio of mean perfusion in the

anterior cortex (F,-F5 detector regions) to mean flow in

the posterior parietal (P4) and occipital pole (02) regions.

A significant group effect was observed for the FL index

(see Table 2). Pairwise comparisons using the Newman-

Keuls procedure indicated that the FLD group had mark-

TABLE 2. Summary of group differences in cortical perfusion



FIGURE 1. Comparison of regional patterns of perfusion (initial slope index units) for the ELD, AD, depressed, and normal groups. Re-

gional detector values of cortical perfusion are expressed as percentages of whole-cortex mean flow and averaged across right

and left hemispheres. The red end of the color scale indicates relatively higher perfusion values; the blue end of the scale repre-
sents lower flows. Note the relative reductions of perfusion in the parietotemporal region for the AD patients contrasted to the
marked reductions of flow in the frontotemporal regions of the FLD group. FLD = frontal lobe dementia; AD = Alzheimer’s

disease.
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edly lower FL index scores than the AD, depressed, and

normal groups. There were no other significant differ-

ences among the groups on the FL index. Similarly, and

for comparison with other published data, we computed

the conventional hyperfrontality index as the five frontal

regions divided by the 11 other areas (anterior/poste-

rior). The values of this index were 92.0 ± 6.8, 105.5 ± 4.4,

101.5 ±4.4, and 105.0±3.6 in the FLD, AD, MDD, and

normal subjects, respectively (F = 11.24, df = =24, P <

0.0001).

Group Differences in Gray Matter Weight

The groups differed significantly on global mean wg,

with or without controlling for the effects of PC02 (Table

3). The FLD group had significantly lower global wg than

the MDD and normal groups; there were no other

significant differences. Regionally, the groups differed

significantly in five detectors involving the frontal (F4),

temporal (T,), parietal (P4), and occipital (02) regions

(Table 3). The FLD group had relatively lower wg values

in the frontal (F4) and anterior temporal (1,) regions than

the AD patients and lower wg in the frontal region (F4)

than the depressed patients. Further, the FLD group had

relatively higher wg in the posterior parietal (P4) and

occipital pole (02) regions than the other three groups.

No other pairwise group differences were observed.

Regional patterns of wg for the groups are depicted in

Figure 2. To specifically assess group differences in wg

for parietotemporal and frontal regions, we compared

groups on the P1 and FL index scores for wg values. There

was no significant group effect for the P1 index, but the

groups differed significantly on the FL index for wg

(Table 3): the FLD group had lower FL index scores than

each of the other three groups.



Mean ± SD

FLD AD Depressed Normal

Variable (a = 7) (a = 7) (a =7) (a =7) F P

Global wg 0,326 ± 0,04a 0.364 ± 0.04 0.405 ± 0.05” 0.412 ± 0.04 5.88 0.004

F, 88.7 ± 7.9 (n = 6) 98.4 ± 4.8 93.3 ± 10.1 99.4 ± 5.3 2.94 0.055

F4 85.7 ± 2.5 93.3 ± 4.1” 93.9 ± 4.2c 88.6 ± 5.0 6.51 0.002

Ti 85.1±13.4 101.4±7.5” 91.3±10.8 99.5±8.9 3.45 0.03

P4 111.9±4.8c 104.8±4.6 104.5±4.1 103.4±4.3 5.35 0.006

02 116.0±6.5c 107.8±6.2 107.2±1.7 102.8±3.6 8.91 0.0004

FL Index 80.6 ± 6.4c 92.2 ± 4.8 91.3 ± 4.3 94.2 ± 4.2 10.45 0.0001

Analysis of covariance was used for overall group differences in global wg, with Pco2 as a covariate. Analysis of variance was performed for

regional values normalized to global mean wg. The Newman-Keuls procedure was used for multiple pairwise comparisons in regional and

Pco2-adjusted global mean values. One FLD patient had a monoexponential solution at the F, detector region; this was treated as missing data.

FLD = frontal lobe dementia; AD = Alzheimer’s disease; F, and F4 = percent gray matter weight for detectors in frontal regions; T, = percent
gray matter weight for a temporal detector region; P4 = percent gray matter weight for a parietal detector region; #{176}2= percent gray matter

weight for an occipital detector region; FL Index = percent gray-matter weight in the anterior cortex ± F,-F5 detectors referenced to gray matter

weight in the parieto-occipital ± P4, 0� regions.

aDiffers from the normal control group.

“Differs from the FLD group.

9)iffers from the other three groups.
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TABLE 3. Summary of group differences in relative gray matter weight (wg)

Finally, we assessed the relationship between ISI and

wg by examining correlations for each group between

these two rCBF parameters. Although the sample sizes

were small, a significant positive correlation was ob-

served in the FLD group between the mean cortical 1ST

and wg values (r = 0.76, df = 6, P < 0.05). No significant

association between the global mean values of ISI and wg

were found in the other groups, and there were no sig-

nificant correlations between ISI and wg for the P1 and

FL indices in any of the four groups.

DISCUSSION

Our sample of FLD patients showed relatively lower

flows in the frontal cortical regions than the AD, de-

pressed, and normal groups, consistent with findings in

previous studies. The magnitude of this frontal CBF defi-

cit was further demonstrated by the markedly lower

scores of the FLD group on an index of frontal perfusion,

which assessed perfusion in the frontal cortex relative to

specific posterior parietal and occipital pole regions or all

posterior areas. On our index of parietal deficit, the AD

patients differed significantly from normal subjects;

however, the differences from the FLD and depressed

patients did not reach significance, highlighting the limi-

tation of this simple parietal index when applied to single

cases or small groups of patients. Global mean CBF was

also lower in the AD, FLD, and depressed patients than

the normal subjects. Although MDD patients had higher

flow than the two dementia groups, this difference failed

to reach significance with these small samples. That the

FLD patients showed a regional flow deficit that was

clearly distinguishable from the other groups, despite

the small sample size, supports the use of functional

imaging in the clinical diagnosis of FLD and highlights

the importance of considering regional differences in

perfusion among patient groups.

Although previous studies have shown reductions

of cortical CBF in FLD, regional patterns of the gray

matter weight index have not been previously reported

among patients with this type of dementia. We found

that the FLD patients had significantly lower wg val-

ues in the frontotemporal regions than the AD and de-

pressed patients. Specifically, they showed markedly

lower scores on the frontal index for wg compared with

each of the three comparison groups. This difference

suggests a focal loss of gray matter in the frontal cortex

for the FLD patients that was not observed in the other

groups. The relatively higher wg values for the FLD

patients in the posterior parietal and occipital cortices

suggests that these regions are relatively unaffected for

these patients.

The validity of such changes, for both ISI and wg, is

being investigated in an autopsy series. Initial findings

suggest excellent validity of rCBF findings against sub-

sequent neuropathological examination.35 Effects for

global wg values appeared less robust in discriminating

the FLD patients from the comparison groups. The FLD

patients had significantly lower global wg values than

the depressed patients and normal control subjects; they

did not, however, differ from the AD patients.
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FIGURE 2. Comparison of regional patterns of gray matter weight (wg) for the FLD, AD, depressed, and normal groups. Regional detector

values of gray matter weight are expressed relative to whole-cortex mean wg and averaged across right and left hemispheres.

The red end of the color scale indicates relatively higher wg values; the blue end of the scale represents lower weight scores.

Note the marked reductions of gray matter weight in the frontotemporal cortex for the FLD patients compared with the other
groups. FLD = frontal lobe dementia; AD = Alzheimer’s disease.

Although global values of perfusion and gray matter

weight differed between groups, the most prominent

between-group differences were in regional patterns on

these rCBF variables. Hypofrontality of CBF and meta-

bolism among severely depressed patients has been

shown in several studjes.’72’ The deficits in perfusion

and gray matter weight in the anterior cortex of the FLD

patients were clearly distinguishable from the effects of

severe depression in this geriatric sample. Although one

FLD patient was taking psychotropic medication at the

time of rCBF measurement, it is unlikely that the promi-

nent regional deficits observed in our FLD sample could

be explained by a medication effect. In fact, the differ-

ences between the FLD patients and the three compari-

son groups remained significant for CBF and wg on the

FL index after excluding the medicated patient from the

analyses.

It is also important to note that 2 FLD patients had

monoexponential solutions for several detectors assess-

ing wg in the frontal cortex. Examination of the ISI values

for these detectors suggests that gray matter flow was

very low in the anterior cortex for these 2 patients and

probably indistinguishable from white matter perfusion,

accounting for the monoexponential solutions in this

cortical region. Although the monoexponential solutions

were treated as missing data in our wg analyses, their

occurrence in the frontal region for the 2 FLD patients is

consistent with the regional deficit in gray matter weight

observed in the remainder of the FLD sample.

The FLD patients showed marked reductions in the

anterior cortex for both CBF and wg. This finding sug-

gests a strong correspondence between regional deficits

in cortical perfusion and gray matter weight in FLD that

is not present in AD and severe depression. The signifi-
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cant correlation observed between global mean perfu-

sion and wg in only the FLD group further supports this

finding. Given that xenon-133 is inert and freely diffus-

ible, the differences observed between groups on wg,

suggesting greater cortical cell loss in FLD than in the

other groups, would not substantially confound the

measurement of perfusion with ISI. Thus, the perfusion

deficit that has been reported among FLD patients may

represent a different neurophysiological abnormality

than has been observed in AD or severe depression.

Specifically, the association between the rCBF indices of

perfusion and gray matter weight may reflect CBF defi-

cits that are related to greater cortical cell loss or atrophy

than is typically observed among AD patients with simi-

lar levels of dementia severity. In fact, the regional pat-

tern of wg for the AD group was not appreciably

different from those for our depressed and normal

groups.

The two dementia groups performed at similar levels

on a screening measure of cognitive functioning. How-

ever, in contrast to the AD group, which showed perfu-

sion deficits in the parietotemporal region, the FLD

patients showed deficits in both regional perfusion and

gray matter weight in the anterior cortex, suggestive of

greater neuropathological severity in that region. This

explanation suggests that, for a given level of overall

cognitive function, the disease process of FLD may pro-

duce greater neuronal cell loss in the affected brain re-

gion (frontal cortex) than in the parietal region of AD and

that the physiological effects of AD may be associated

with a compromise of neuronal function without the

same degree of cell loss observed in FLD. An alternative

explanation for this finding may be that the cognitive

screening measure of dementia severity used to match

the AD and FLD groups (the modified Mini-Mental State

Examination) is less sensitive to the effects of frontal lobe

dysfunction than to the effects of AD. This would suggest

that the FLD patients required a more severe dementia

to reach the same level of performance on this measure

of cognitive functioning as the AD patients. The two

dementia groups did not differ on estimates of dementia

duration. Thus, the distinguishing pathophysiological

findings observed in the FLD group may reflect a faster

progression of the physiological effects of FLD than oc-

curs in AD and may be attributed to very different

neurodegenerative processes whose etiologies have yet

to be discerned. Longitudinal studies of rCBF in FLD are

needed to address these questions more directly.

Our findings provide further evidence that functional

imaging has clinical utility in the differential diagnosis of

FLD. Using rCBF indices of cortical perfusion and gray

matter weight, we report deficits in both rCBF variables

involving the anterior cortex that distinguished the ef-

fects of FLD from the effects of AD, severe geriatric

depression, and normal aging. Further, we observed a

significant association between global mean perfusion

and wg values among FLD patients that was not found

in the other groups. This correspondence between defi-

cits in perfusion and gray matter weight in FLD suggests

different pathophysiological effects in FLD than in AD,

despite similar durations of illness and performance on

a measure of cognitive impairment. Together, these find-

ings point to a different neurodegenerative process in

FLD, with pathophysiological effects that can be distin-

guished from those typically observed in AD, depres-

sion, and normal aging.
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