
Primitive reflexes are a group of innate motor behaviours
present in infancy that presumably evolved to facilitate survival
of the infant.1 Reflexes, such as snout, palmomental, grasp, and
glabellar are present from birth and can be associated with
feeding and attaching to mother, but are lost as the frontal lobes
mature.2 In cases of neurological disorder affecting the frontal
lobes, these primitive reflexes may reappear.

Given that frontotemporal dementias (FTD) selectively target
the frontal and temporal lobes, the re-emergence of primitive
reflexes in the patient seems not only plausible but is also
considered a supportive diagnostic criterion.3 Primitive reflexes
are often reported in patients with FTD, as well as those with
stroke, tumors, or trauma to the frontal lobes.4 As such, the
neurological examination of these patients often includes
assessment for primitive reflexes.

Frontotemporal dementia is not the only cause for re-
emergence of primitive reflexes. A large-scale prospective study
performed by the Canadian Study of Health and Aging
confirmed that primitive reflexes are more likely to be present in
more severely demented subjects than among those earlier in the
course of illness or without cognitive impairment, and,
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ORIGINALARTICLE

accordingly, insufficient sensitivity for diagnostic utility,5 but
this study did not include subjects with FTD. In addition, the
prevalence of primitive reflexes increases with age for
cognitively intact men and women; primitive reflexes appear
commonly after age 66.6 Duration of illness and age therefore
should be considered in analyses studying subjects with
dementia but have not been addressed.

Parkinsonism is a neurological syndrome characterized by
bradykinesia, resting tremor, postural instability, rigidity and
parkinsonian gait. Combinations of these signs are also seen in
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patients with dementia with Lewy Bodies (DLB),7 in the
“Parkinson-plus” syndromes (Progressive Supranuclear Palsy,8
Multisystems Atrophy,9) and in patients with advancing FTD and
Alzheimer's disease (AD).10-17 If such a patient presents for
medical attention late in the course of illness, it may be difficult
to rule out DLB as an etiology for the dementia.18 One study
reports the prevalence of parkinsonian signs, specifically
akinesia, at 84% in FTD (n =31),12 which raises the question of
how helpful parkinsonian signs at the initial examination may be
in settling a differential diagnosis for dementia.

Baycrest’s Ross Memory Clinic has followed patients with
dementia with systematic documentation of the initial
neurological evaluation for the past seven years. The purpose of
this study was to inform clinicians of how positively or
negatively predictive the presence or absence of primitive
reflexes and parkinsonian signs were for the differential
diagnosis of dementia.

We hypothesized that because dementia of different etiologies
affects frontal lobes and basal ganglia at different points in the
course of illness, the greatest prevalence of primitive reflexes

was to be found in subjects with FTD of all etiologies, including
behavioural variant FTD (bvFTD), semantic dementia (SD),
progressive non-fluent aphasia (PNFA), corticobasal de-
generation (CBD) and progressive supranuclear palsy (PSP), or
those with significant cerebrovascular disease, as in vascular
dementia (VaD), at the time of presentation to clinic. As per the
McKeith diagnostic criteria for DLB,7 we expected a greater
prevalence of parkinsonian signs in subjects with DLB than in
subjects with FTD, except those with CBD or PSP.

Furthermore, we expected to see greater incidence of
primitive reflexes and parkinsonian signs in subjects with longer
durations of illness (beyond four years post-onset) than in those
in earlier stages of illness, regardless of etiology.

Taking advantage of a unique and sizeable clinical database,
this study is among the first to inform specialists on the role of
specific neurological examination findings in differential
diagnosis of dementia.

STUDY DESIGN AND METHODS
Subjects were Baycrest outpatients seen in consultation in the

Ross Memory Clinic. Initial visits to this clinic entail a
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Figure: a) Modified Venn representation of prevalence of
primitive reflexes. Each ovoid object represents the portion
of subjects with a given primitive reflex. The overlap of
objects represents the proportion of subjects with more than
one primitive reflex present at initial examination. One
subject with snout, palmomental, and grasp reflexes is not
shown. b) Modified Venn representation of prevalence of
parkinsonian signs. Each ovoid object represents the
portion of subjects with a given parkinsonian sign. The
overlap of objects represents the proportion of subjects with
more than one parkinsonian sign present at initial
examination. One subject with rigidity, resting tremor, and
bradykinesia, one subject with cogwheeling, parkinsonian
gait, and bradykinesia, and one subject with cogwheeling,
rigidity, bradykinesia, and parkinsonian gait are not shown.
Shading of ovoid objects is to highlight areas of overlap.
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standardized evaluation using a history and physical form that
prompts informants and patients with a set template of questions
about dementia symptoms and prompts the clincians to carry out
all aspects of the elemental neurological examination, which
includes the primitive reflexes and the parkinsonian signs used
for this study. Examinations were either performed by or
supervised by MF and TWC between April 1, 2003, to December
31, 2007. Charts for review were identified retrospectively by
billing records for Ontario Health Insurance Plan diagnosis code
= 290 (Dementia) and service fee code A185 (Consultation).
Inclusion criteria included meeting the clinical diagnostic criteria
for dementia and initial history and physical forms available
either in hard copy chart form or on the Citywide Registry
System. This study was approved by the Baycrest Research
Ethics Board.

Charts for 225 patients were reviewed (see Table 1 for
characterization). Twenty-one subjects whose final diagnosis
was not one of dementia (i.e., subjects who were deemed to have
mild cognitive impairment, n=5; or no cognitive impairment,
n=16), were excluded from the analysis. Twenty-one further
subjects with AD and co-morbid Parkinson’s disease (n=2),
dementia19 without an etiology specified (n=15), or dementia due
to multiple etiologies (n=4) were excluded from the group
analysis but included in the calculations of prevalence among
dementias. The remaining sample of 183 subjects allowed
comparisons among five common dementia etiologies: AD per
the NINCDS-ADRDA Work Group criteria,20 VaD per NINDS-
AIREN International Workshop criteria,21 DLB per criteria by
McKeith et al.,7 Alzheimer’s Disease with co-morbid cerebro-
vascular disease (AD+CVD) per NINDS-AIREN International
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* FTDa < AD, p < 0.001; FTDa < DLB, p < 0.01; FTDa < AD + CVD, p < 0.0001; ** AD + CVD > AD, p < 0.005 ; AD + CVD > DLB, p < 0.01 ;
AD + CVD > VaD, p < 0.01; AD + CVD > FTDa, p <0.05; *** AD > DLB, p< 0.01; AD > VaD, p< 0.09; AD > AD + CVD, p<0.05; AD > FTDb,
p< 0.05; † FTDa > AD, p< 0.01; †† Stroke risk factors include Hypertension, Diabetes, Heart Disease, Hyperlipidemia, Peripheral Vascular Disease;
AD= Alzheimer’s Disease; FTDa= Behavioural Variant FTD, Semantic Dementia and Progressive Non-Fluent Aphasia; FTDb= Corticobasal
Degeneration and Progressive Supranuclear Palsy; AD + CVD= Dementia of the Alzheimer’s Type with Cerebrovascular Disease; DLB= Dementia
with Lewy Bodies; VaD= Vascular Dementia; SD=Standard deviation; BNA-SF=Behavioural Neurology Assessment short form; ADL=activities of
daily living.

FTD 

AD

(n= 106)

a) bvFTD ,SD 

& PNFA

(n=26)

b) CBD 

and PSP

(n=5)

AD + CVD 

(n=19)

DLB

(n=17)

VaD

(n=10)

Prevalence of Dementia Diagnosis  in This Sample

n=204 includes Other Dementia group 51.96% 12.75% 2.45% 9.31% 8.33% 4.90%

Mean Age (SD) 75.6 + 11.3 63.8 + 10.0* 66.6 + 13.3 81.9 + 6.0 77.4 + 10.4 73.1 + 10.02

Sex (n, % women) 52, 49.06% 15, 57.69% 3, 60.00 16, 84.21%** 8, 47.06% 3, 30.00%

Handedness (n, % Right) 100, 94.34% 25, 96.15% 4, 80.00% 17, 89.47% 15, 88.24% 9, 90.00%

Mean Duration of Illness (years) (SD) 3.4 + 2.5 3.5 + 2.3 2.5 + 1.2 3.9 + 2.2 3.2 + 1.9 5.7 + 3.3

Mean MMSE  (SD) 21.0 + 6.8 22.5 + 2.5 17.4 + 5.0 19.4 + 7.5 18.4 + 7.7 20.9 + 8.9

Mean BNA-SF (maximum score= 114) (SD) 61.8 + 23.5 58.7 + 18.9 53.5 + 12.4 54.6 + 16.1 55.8 + 17.6 54.7 + 24.2

Intact Basic ADLs (n, Column %) 71, 66.98%
***

13, 50.00% 1, 20.00% 7, 36.84% 6, 35.29% 3, 30.00%

Intact Instrumental ADLs (n, Column %) 19, 17.92% 5, 19.23% 0, 0.00% 1, 5.26% 1, 5.88% 0, 0.00%

Psychiatric History

Psychosis/ Schizophrenia (n, Column %) 2, 1.89% 0, 0.00% 0, 0.00% 0, 0.00% 1, 5.88% 1, 10.00%

Depression Currently (n, Column %) 14, 13.21% 9, 34.62%
†

1, 20.00% 2, 10.53% 2, 11.76% 2, 20.00%

Past Depression (n, Column %) 11, 10.38% 4, 15.38% 1, 20.00% 2, 10.53% 2, 11.76% 2, 10.00%

Anxiety (n, Column %) 45, 42.45% 14, 53.85% 2, 40.00% 4, 21.05% 8, 47.06% 3, 30.00%

Head Injury (n, Column %) 25, 23.58% 9, 34.62% 2, 40.00% 6, 31.58% 4, 23.53% 5, 50.00%

Stroke Risk Factors
††

Presence of One or More Stroke Risk Factors 

(n, Column %)

77, 72.64% 14, 53.85% 4, 80.00% 18, 94.74% 15, 88.24% 10, 100.00%

Medication Usage

Cholinesterase Inhibitors (n, Column %) 40, 37.74% 10, 38.46% 2, 40.00% 11, 57.89% 6, 35.29% 1, 10.00%

Dopaminergics (n, Column %) 30, 28.30% 2, 7.69% 1, 20.00% 2, 10.53% 3, 17.65% 0, 0.00%

Serotonergic Agents (n, Column %) 28, 26.42% 8, 30.77% 1, 20.00% 5, 26.32% 1, 5.88% 5, 50.00%

Tricyclic Antidepressants (n, Column %)  2, 1.89% 1, 3.85% 0, 0.00% 1, 5.26% 0, 0.00% 0, 0.00%

Antipsychotics (n, Column %) 14, 13.21% 3, 11.54% 0, 0.00% 3, 15.79% 3, 17.65% 0, 0.00%

Benzodiazepines (n, Column %) 10, 9.43% 0, 0.00% 0, 0.00% 1, 5.26% 1, 5.88% 0, 0.00%

Pro-parkinsonian Drugs (n, Column %) 12, 11.32% 3, 11.54% 0, 0.00% 3, 15.79% 1, 5.88% 0, 0.00%

Anti-parkinsonian Drugs (n, Column %) 0, 0.00% 0, 0.00% 0, 0.00% 2, 10.53% 7, 41.18% 0, 0.00%

Table 1: Characterization of the sample
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Workshop criteria,,1-21 and FTD.3 The FTD group analysis was
further subdivided into two groups: a) those with bvFTD, SD and
PNFA, and b) those with CBD and PSP, per criteria by Litvan
et al.8

Data were collected from the clinic history and physical form
items covering presence of primitive reflexes (glabellar, snout,
palmomental and grasp) and parkinsonian signs (cogwheeling,
rigidity, parkinsonian gait, resting tremor and bradykinesia).
Each of these variables was examined independently, but
analyses were also conducted to characterize the overall
prevalence of primitive reflexes or parkinsonian signs within
each diagnostic group, as well as the average number of signs
present across diagnostic groups.

The data set included demographics and standardized mental
status test scores, i.e., the Mini-Mental Status Examination
(MMSE)22 and the Behavioural Neurology Assessment- Short
Form (BNA-SF)23. For the assessment of activities of daily
living (ADLs), the Memory Clinic’s history and physical form
includes a brief checklist of basic and instrumental ADLs.
Patients are recorded as being independent, requiring assistance,
or dependent for each of the items on the list (e.g., basic ADL =
bathing or feeding self; instrumental ADL = handling finances or
keeping appointments). This study ranked subjects as
independent in all ADLs, requiring assistance for only
instrumental ADLs, or impaired in all ADLs.

We recorded use of psychotropic medications, in the event
that antipsychotic drugs or selective serotonergic reuptake
inhibitors would be associated with presence of parkinsonian
signs due to extrapyramidal side effects. Many more subjects
with cerebrovascular disease than other dementia groups were
taking lipid-reducing statin drugs, which warranted exploration
as well. To further test our hypothesis about cerebrovascular
disease in frontal lobes leading to disinhibition of primitive
reflexes, we collected data on stroke risk factors (hypertension,
diabetes, heart disease, hyperlipidemia, peripheral vascular

disease, history of transient ischemic attack/stroke) and potential
signs of stroke found on exam (decreased motor strength,
asymmetric deep tendon reflexes, unilateral Babinski reflexes,
unilateral or bilateral decreased amplitude on fast finger
movements or rapid alternating movements). These same
variables might support the alternate diagnosis of vascular
parkinsonism, if present in non-DLB groups.

Duration of illness was noted for stratification to early- versus
late-stage dementia groups. Early-stage dementia was defined as
presenting to the Ross Memory Clinic less than four years post-
onset.

ANALYSIS
Tests were reported as significant for p values below the Type

I error level of 0.05. One-way ANOVA and chi-square tests were
used to compare the six groups on demographic variables.
Tukey’s test was used for post-hoc comparison.

We used chi-squared analysis to compare the dementia groups
for relative prevalence of primitive reflexes and separately for
relative prevalence of parkinsonian signs. Dementia severity at
times limited compliance with a full neurological examination,
leading to unequal numbers of subjects from whom each
primitive reflex or parkinsonian sign contributed to the analysis.
We have denoted the number of diagnosed subjects along with
the number of subjects for whom data was available in each cell
of Table 2.

Furthermore, we calculated unadjusted positive predictive
values using our own observed prevalence rates. These were
calculated as follows: a

a + b
where ‘a’ is the number of individuals in the diagnostic group of
interest presenting with a particular sign and ‘b’ is the number of
individuals presenting with the sign in the remaining diagnostic
groups. This then yields the proportion of subjects in a diagnostic
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*DLB > AD, p< 0.005; DLB > FTDa , p<0.01; VaD > FTDa, p<0.05; AD + CVD > FTDa, p<0.01; ** FTDb > FTDa,
p<0.05; *** DLB vs. bvFTD, SD & PNFA, p<0.01; AD + CVD vs. bvFTD, SD & PNFA, p<0.001

FTD

bvFTD, SD & 

PNFA

(n=24)

CBD and 

PSP

(n=5)

VaD

(n=10)

AD + CVD

(n=19)

AD

(n= 100)

DLB

(n=16)

Glabellar* (n, Column %) 1, 4.17% 1, 20.00% 3, 30.00% 7, 36.84% 10, 9.90%

(n = 101)

6, 35.29%

(n = 17)

Snout ** (n, Column %) 4, 16.67% 3, 60.00% 3, 30.00% 8, 42.11% 19, 19.00% 5, 31.25%

Unilateral Palmomental (n, Column %) 1, 4.17% 1, 20.00% 1, 10.00% 2, 10.53% 4, 4.00% 0, 0.00%

Palmomental- bilateral (n, Column %) 4, 16.67% 3, 60.00% 4, 40.00% 7, 36.84% 29, 29.00% 6, 37.50%

Unilateral Grasp (n, Column %) 0, 0.00% 0, 0.00% 0, 0.00% 0, 0.00% 0, 0.00% 0, 0.00%

Grasp- bilateral (n, Column %) 1, 4.17% 0, 0.00% 0, 0.00% 2, 10.53% 2, 2.00% 1, 6.25%

Mean Number of Primitive Reflexes Per 

Subject (SD) 

0.44 + 0.71 0.80 + 1.30 1.0 + 0.82 1.33 + 1.4 0.61 + 0.73 1.00 + 0.87

Presence Of One or More Primitive 

Reflexes*** (n, Column %)

7, 29.17% 2, 40.00% 7, 70.00% 15, 78.95% 50, 49.50%

(n=101)

12, 75.00%

Table 2: Primitive Reflexes. n for cells of this table vary due to subjects’ inability to comply with full
neurological examination
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group with a particular sign, present relative to the number of
subjects with the same sign in the total study sample.

Logistic regression was used to determine whether a
relationship existed between the psychotropic medications or
statins and presence of either primitive reflexes or parkinsonian
signs. Logistic regression was also conducted for effects of either
early or late dementia stage, with dementia diagnostic group,
age, and gender as covariates.

Independent samples t-tests were conducted to determine
whether there was a difference in mean duration of illness and
cognitive test scores between those who presented with or
without primitive reflexes or parkinsonian signs.

RESULTS
Characterization of the Sample

Table 1 lists demographic information, medication usage, and
the prevalence rates for dementia groups within our sample.
Consistent with the characteristic early onset of FTD, the FTDa
group (bvFTD, SD and PNFA) was significantly younger than
the subjects of the AD, AD+CVD, and DLB groups. There were
more women in the AD+CVD group than in AD, DLB, VaD or
FTDa groups. The AD group had a significantly greater
proportion of subjects with intact basic ADLs than did the DLB,
VaD, AD+CVD or FTDb (CBD and PSP groups). The FTDa
group had a significantly greater number of subjects with co-
morbid depression than did AD.

Small vessel disease accounted for 40% of VaD cases (n = 4).
Fifty percent of the VaD cases (n=5) had a combination of small
vessel disease and cortically-based infarcts, and 10% (n=1) had
a left frontal cortical infarct only. The majority of subjects with
AD+CVD (14/19, 73.7%) had small vessel disease consisting of
lacunes and/or periventricular white matter disease. An

additional 10% of subjects with AD+CVD (2/19) had a
combination of small vessel disease and cortically-based
infarcts. The remaining 3 of the 19 had cortical infarcts, 2 of
which were based in the left frontal lobe.

Primitive Reflexes
The palmomental reflex was the most common primitive

reflex overall, followed by the snout reflex (see Figure 1a).
Snout was more common in FTDb (CBD and PSP) than in FTDa
(bvFTD, SD and PNFA, see Table 2). None of the primitive
reflexes increased the likelihood of either set of FTD diagnoses
or VaD above our observed prevalences (see Table 3). Despite
the substantial proportion of FTDa subjects (29.17%) with at
least one primitive reflex at presentation, significantly greater
proportions of DLB and AD+CVD patients presented with
primitive reflexes (see Table 2).

Primitive reflexes were also prevalent within the VaD group
(70%). Cerebrovascular disease comorbidity with AD seems to
have added to the prevalence of primitive reflexes over AD
alone. Grasp, glabellar and snout reflexes increased the
likelihood of an AD + CVD diagnosis over our observed
prevalence of 9.1% (see Table 3). In addition, AD+CVD had the
greatest mean number of primitive reflexes present (see Table 2).
Regardless of the associations between AD + CVD and VaD with
primitive reflexes, we found no association between number of
stroke risk factors (regardless of diagnosis) and the presence of
primitive reflexes. Potential signs of stroke were as rare in
subjects with primitive reflexes as in those without.

Those who presented with one or more primitive reflexes at
the initial consultation were significantly older than those who
did not display frontal release signs (t = -3.075, df = 195, p =
0.002). DLB, AD and AD+CVD groups were all significantly
older than were those in the FTDa group. Differences in
primitive reflexes between groups remained significant when
age was added as a covariate.

There was no significant sex difference in the proportion of
participants presenting with primitive reflexes. Subjects taking
psychotropic medications did not have a statistically greater
number of primitive reflexes than those who were not taking
medications, and age and sex results did not change
substantively when psychotropic medications were added to
regression models.

Parkinsonian signs
Cogwheeling was the most frequently reported parkinsonian

sign across all diagnostic groups (see Figure 1b), and
cogwheeling was not specific to DLB but improved predictive
ability. Subjects with DLB had mainly cogwheeling without
rigidity (70.6%). The proportion of DLB subjects presenting
with one or more parkinsonian signs was greater than in AD,
VaD, AD + CVD or FTDa (see Table 4). The average number of
parkinsonian signs present was also greater in DLB. All signs but
rigidity were more common in DLB than in the other dementia
diagnoses, but rigidity was significantly more common in
subjects with FTDb (CBD or PSP) than in VaD or AD+CVD.

Bradykinesia was most positively predictive of DLB and
increased the probability of FTDa or VaD diagnoses (see Table
3). All of the parkinsonian signs but rigidity increased the
likelihood of a DLB diagnosis.
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The first column lists signs of parkinsonism on the left side and primi-
tive reflexes on the right. Index of Impact is the difference between the
predictive value of a sign, and the diagnostic prevalence rate.

Sign

Parkinsonism !

" Prim Reflex
Diagnosis

Diagnostic 

Prevalence 

Rate

Predictive 

Value of 

Sign

Index of 

Impact

Bradykinesia DLB 8.33% 40.00% 31.67%

Bradykinesia FTDa 12.75% 40.00% 27.25%

Parkinsonian Gait DLB 8.33% 34.62% 26.28%

Grasp AD+CVD 9.31% 25.00% 15.69%

Bradykinesia VaD 4.90% 20.00% 15.10%

Resting Tremor DLB 8.33% 22.22% 13.89%

Glabellar AD+CVD 9.31% 21.88% 12.56%

Cogwheeling DLB 8.33% 20.00% 11.67%

Glabellar DLB 8.33% 18.75% 10.42%

Snout AD+CVD 9.31% 16.67% 7.35%

Rigidity FTDb 2.45% 9.52% 7.07%

Parkinsonian Gait AD+CVD 9.31% 15.38% 6.07%

Table 3: Positive predictive value of primitive reflexes and
parkinsonian signs
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We found no association between number of stroke risk
factors (regardless of diagnostic group) or potential signs of
stroke and the presence of parkinsonian signs. Subjects with
parkinsonian signs were older on average than were those who
did not present with parkinsonian signs (t = -3.23, df = 203, p =
0.001). A logistic regression model of the presence of
Parkinsonian signs that included both psychotropic medications
and statins as possible confounds did not substantially change
the results.

Timing during course of illness
Early and late stage groups did not differ significantly in the

proportion of primitive reflexes or parkinsonian signs. Instead,
there was an interaction between the stage of illness and
dementia type that affected the prevalence of parkinsonian signs.
Parkinsonian signs were more prevalent in the FTDa early stage
of illness group (χ2 = 5.07, df = 1, p = 0.024) than in FTDa
presenting during the later stages of their illness. The average
number of parkinsonian signs was also higher in the early stage
FTDa group (t = 2.41, df = 24, p = 0.024).

Other measures indicated that severity of illness correlated
with the presence of both primitive reflexes and parkinsonian
signs. A higher proportion of subjects with parkinsonian signs
were impaired in basic ADLs than those not exhibiting
parkinsonian signs (χ2 = 5.85, df = 1, p = 0.016). Mini-Mental
Status Examination scores of subjects with one or more primitive
reflexes present were lower on average (mean = 19.69) than
those who did not display them (mean = 22.53; t = 2.86, df = 184,
p = 0.005). Subjects’ BNA-SF scores were more impaired when
one or more primitive reflexes were present at time of initial
consult (mean = 56.3) than were those without primitive reflexes
(mean = 64.67; t = 2.57, df = 174, p = 0.011). Subjects with at

least one primitive reflex had lower scores on average on the
executive function section of the BNA-SF than did those without
frontal release signs (t = 3.11, df = 167, p = 0.002). Specifically,
the executive functioning score on the BNA-SF was impaired in
the DLB group with frontal release signs (t = 2.26, df = 13, p =
0.041). Scores from other cognitive domains tested by the BNA-
SF (memory, visuoconstruction, language) did not yield
significant results.

Behavioural Neurology Assessment- Short Form scores were
also significantly lower for those subjects with any dementia
who exhibited parkinsonian signs (mean = 56.8) as compared
with those who did not show any signs (mean = 64.6; t = 2.38, df
= 196, p = 0.018).

DISCUSSION
Contrary to our study hypotheses, primitive reflexes were not

more common in subjects with any of the FTD etiologies or VaD
at the time of initial consultation. Instead, primitive reflexes
were present in 70.6% of DLB cases and 77.8% of AD+CVD
cases, and this appears to support Van Boxtel et al’s claim that
prevalence of primitive reflexes increases with age,6 as opposed
to dementia etiology. Primitive reflexes also seemed more
associated with functional and cognitive status indicators (basic
ADLs, MMSE and BNA-SF) than with dementia etiology.

The lack of association of primitive reflexes with FTD in our
results may not be generalizable. Our prevalence of at least one
primitive reflex in the FTDa group combining bvFTD, SD and
PNFA (29.17%) was lower than the approximately 37%
prevalence in bvFTD reported by Piguet.24

As expected from the diagnostic criteria, parkinsonian signs
were more prevalent and more positively predictive of DLB than
of other dementia etiologies. While much more prevalent in

THE CANADIAN JOURNAL OF NEUROLOGICAL SCIENCES

606

* DLB > AD, p< 0.00000005; DLB >. VaD, p<0.01; DLB > AD + CVD, p<0.05; DLB > FTDa, p<0.05; ** DLB > AD, p< 0.01; DLB > AD + CVD,
p<0.001, DLB > FTDa, p<0.0001; DLB > FTDb, p<0.01; *** DLB > AD, p< 0.01; DLB >. AD + CVD, p<0.05; FTDb vs.> FTDa, p<0.05; FTDb >
VaD, p<0.01; FTDb vs. DAT + CVD, p<0.01; † DLB vs. AD, p<0.0005; †† DLB > AD, p<0.000000001; DLB > VaD, p<0.05; DLB > AD + CVD,
p<0.05, DLB > FTDa, p<0.001; DLB vs. FTDb, p<0.05; †††DLB > AD, p<0.00000005; DLB > VaD, p<0.0005; DLB > AD + CVD, p<0.0001; DLB
> FTDa, p<0.0000001; ‡ DLB > AD, p <0.005; DLB > VaD, p<0.01; DLB > AD + CVD, p<0.01; DLB > FTDa, p<0.001

FTDDLB

(n=17)

AD

(n= 106)

VaD

(n=10)

AD+CVD

(n= 19)

a) bvFTD,  

SD & PNFA 

(n=26)

b) CBD and         

PSP  

(n=4)

Prior Diagnosis of Parkinson’s Disease* (n, Column %) 4, 23.53% 0, 0.00% 0, 0.00% 0, 0.00% 1, 3.85% 0, 0.00% 

(n=5)

Cogwheeling** (n, Column %) 12, 70.59% 30, 28.30% 2, 20.00% 3, 15.79% 3, 11.54% 0, 0.00%

Rigidity*** (n, Column %) 2, 11.76% 1, 0.94% 2, 20.00% 3, 15.79% 3, 11.54% 2, 50.00%

Resting Tremor (n, Column %) 4, 23.53% 9, 8.49% 0, 0.00% 0, 0.00% 1, 3.85% 0, 0.00%

Bradykinesia
†

(n, Column %) 2, 11.76% 0, 0.00% 1, 10.00% 0, 0.00% 2, 7.69% 0, 0.00%

Parkinsonian Gait
††

(n, Column %) 9, 52.94% 4, 3.85% 

(n=104)

1, 10.00% 4, 21.05% 2, 8.00% 0, 0.00%

Mean Number of Parkinsonian Signs per Subject +SD 
††† 

1.76 + 1.3 0.44 + .62 0.40 + 0.70 0.53 + 0.84 0.26 + 0.45 0.50 + 0.58

Presence Of One or More Parkinsonian Signs
‡

(n, Column %)

13, 76.47% 41, 38.68% 3, 30.00% 7, 36.84% 7, 26.92% 2, 50.00%

Table 4: Parkinsonian signs. n for cells of this table may vary due to subjects’ inability to comply with full neurological
examination
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DLB, parkinsonian signs were not uncommon in other
diagnoses. As others have suggested, caution may therefore be
warranted in ruling out AD, the much more common diagnosis,
based on the presence of these signs.25,26 Cogwheeling was the
most commonly reported parkinsonian sign overall, but we were
unable with the data available to distinguish which cases had
cogwheeling due to postural tremor. This finding should,
therefore, be interpreted conservatively. As opposed to primitive
reflexes, bradykinesia was positively predictive of FTDa and
VaD.

This study gave a systemized description of 204 cases of
dementia and revealed that primitive reflexes may be more
indicative of advanced age, severity of illness, or diagnosis of
DLB or AD+CVD. The presence of parkinsonian signs may be
indicative of behavioural variant FTD, PNFA, semantic
dementia, and VaD in addition to DLB. It is important to note
that some of our diagnostic groups are quite small (particularly
the FTDb group, n=5), raising caution against over-interpreting
our results.

CONCLUSIONS
Although we looked for the associations of primitive reflexes

and parkinsonism with types of dementia in several ways, there
was no redundance in the use of specific variables, obviating the
need to correct p values for multiple comparisons. A national
multi-centre study to update prevalences of dementia and to
review signs at presentation of autopsy-confirmed cases might
strengthen these conclusions. In addition, given what is known
about inheritance of FTDP-17 mutations and the incidence of
parkinsonism in family members of probands with FTD or the
presence of parkinsonism as a feature of FTD,27 future studies
should include data on family history.
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