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The Neurological Examination in Aging,
Dementia and Cerebrovascular Disease
Part 4: Reflexes and Sensory Examination

Abstract

This four-part series of articles provides an
overview of the neurological examination of the
elderly patient, particularly as it applies to
patients with cognitive impairment, dementia
or cerebrovascular disease.The focus is on the
method and interpretation of the bedside phys-
ical examination; the mental state and cogni-
tive examinations are not covered in this
review.Part 1 (featured in the September issue)
began with an approach to the neurological
examination in normal aging and in disease,
and reviewed components of the general phys-
ical,head and neck,neurovascular and cranial
nerve examinations relevant to aging and
dementia.Part 2 (featured in the October issue)
covered the motor examination with an
emphasis on upper motor neuron signs and
movement disorders. Part 3(featured in the
November issue) reviewed the assessment of
coordination,balance and gait,and Part 4, fea-
tured here, discusses the muscle stretch reflex-
es, pathological and primitive reflexes, and
sensory examination, and offers concluding
remarks.Throughout this series, special empha-
sis is placed on the evaluation and interpreta-
tion of neurological signs in light of findings
considered normal in the elderly.

Reflexes
Muscle Stretch Reflexes
Muscle stretch reflexes (also called
myotatic reflexes or deep tendon reflex-
es) are routinely tested for their pres-
ence or absence, their degree of

hyperactivity or hypoactivity, and their
symmetry or asymmetry. Examination of
reflexes provides a fairly objective assess-
ment of neurological function that
requires little patient cooperation.
Although there is a wide range of
responses in normal individuals, reflexes
that are significantly diminished or
absent suggest disease of the peripheral
nervous system (peripheral neuropathy),
whereas pathologically brisk reflexes
usually point to a central nervous system
cause (pyramidal tract lesion). The
NINDS Myotatic Reflex Scale grades
reflexes as follows: 

0 =absent
1 =less than normal, trace response or 

reinforcement required
2 =reflex in lower half of normal range
3 =reflex in upper half of normal range 
4 =reflex greater than normal, including

clonus if present.1 

Muscle stretch reflexes tend to
diminish with aging. It is often neces-
sary to use reinforcement techniques to
bring out reflexes that otherwise appear
sluggish or absent. These include teeth
clenching, making a fist with the oppo-
site hand, or Jendrassik’s maneuver, in
which the patient interlocks flexed fin-
gers of each hand and tries to pull them
apart. Many studies have reported loss
of ankle jerks to be a common finding in
the elderly, occurring in up to 20% of
healthy community-living elderly over

age 65 and, depending on the study, up
to 78% of persons over age 85.2-4 How-
ever, recent studies cast doubt on the
widely-held notion that ankle jerks are
lost as part of normal aging. In one
study of 200 consecutive patients (mean
age 80) admitted to a geriatric unit at
Hammersmith Hospital, UK, ankle
jerks were present in 80% of subjects;
with reinforcement (Jendrassik’s
maneuver) ankle jerks were elicited in
94%.5 In this study, ankle jerks were
elicited using the plantar strike tech-
nique, which is reported to have greater
reliability in the elderly than the tradi-
tional tendon strike technique.6 Of the
6% with absent ankle reflexes, most had
an underlying cause for neuropathy;
only three individuals had loss of ankle
jerks as an isolated finding. Similarly, in
a community sample of 398 people over
age 65, absent ankle jerks were found in
only 7%.7 Absence of knee jerks or
upper extremity reflexes should not
normally be attributed to aging alone
and suggests disease of the peripheral
nervous system. 

Hyperreflexia is an uncommon find-
ing in the elderly and should suggest cen-
tral nervous system disease, especially if
accompanied by other features of the
upper motor neuron syndrome such as
an extensor plantar response, spasticity
or pyramidal weakness. Other manifes-
tations of hyperreflexia include clonus
(which can be elicited at the ankle, knee
or wrist), or a brisk Hoffmann’s or Trom-
ner’s reflex (variants of the finger-flexor
reflex in which there is flexion of thumb
and fingers in response to sudden stretch
of the distal phalanx of the middle fin-
ger). Unilateral hyperreflexia is a com-
mon residual finding from hemiparesis
due to stroke. In the elderly patient with
bilateral hyperreflexia, one should con-
sider cervical spondylitic myelopathy;8 in
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this condition, a normal jaw jerk in the
setting of brisk bilateral limb reflexes
helps localize the site of pathology to the
cervical spinal cord. Diffuse hyperreflex-
ia may also be a sign of hyperthyroidism,
whereas severe hypothyroidism can pro-
duce “hung-up” reflexes with delayed
relaxation.

Multi-infarct vascular dementia
often produces asymmetrical brisk reflex-
es as a sign of focal corticospinal tract
dysfunction. Diffuse cerebral hemispher-
ic vascular disease with bilateral corti-
cospinal involvement can produce
generalized hyperreflexia, including a
brisk jaw jerk and pseudobulbar palsy.
Abnormal reflexes are not usually seen in
Alzheimer disease (AD),9,10 although
hyperreflexia has been reported (10% of
patients in one study).11 Franssen et al.
found a correlation between hyperreflex-
ia and increasing severity of dementia in
AD.12,13

Babinski Sign 
The extensor plantar response,
described as a neurological sign in 1896
by the French physician Joseph Babin-
ski, is always pathological in adults.14-16

It signifies interruption of the corti-
cospinal tract (upper motor neuron
lesion) anywhere along its pathway
from the contralateral motor cortex to
the lumbosacral spinal cord. The Babin-
ski sign is not seen as a part of normal
aging and can be a helpful clue to the
presence of silent stroke, cerebral mass
lesion or spinal cord compression. It
should not ordinarily be present in AD
and is more commonly associated with
vascular dementia (VaD).9,11 The exten-
sor plantar response has been reported
in advanced AD,10,17 but one wonders
whether some of these responses may
be withdrawal responses.

To elicit the reflex, one gently strokes
along the lateral aspect of the sole of the
foot toward the base of the toes and across
the ball of the foot using a key, thumbnail,
edge of a broken tongue blade or a thin
stick (for an excellent review of the tech-
nique and interpretation, see van
Gijn14,16). The patient should be relaxed in
the supine position and told to expect a

light pressure on the foot. One should
take care to avoid producing pain or tick-
le, deep scratches or cuts.16,18 The usual
normal response to plantar stimulation is
downward flexion of toes (no response of
the toes may also be normal, unless asym-
metric). The abnormal response is an
upgoing great toe that is best appreciated
by watching for tightening of the exten-
sor hallucis longus tendon on the dorsum
of the great toe. As the Babinski sign is
part of a flexion withdrawal reflex, one
should also watch the rest of the leg for
signs of the full triple flexion response
(upgoing great toe, knee flexion and hip
flexion). Sometimes extension of the great
toe is preceded by a brief flexion of the
great toe. A true Babinski sign is usually
associated with some degree of pyrami-
dal motor dysfunction in the foot.19 Many
patients display a withdrawal reaction
that can be easily confused with a true
extensor plantar response, but withdraw-
al of the foot and leg is semivoluntary and
nonstereotypic. To avoid withdrawal,
minimize the stimulus intensity and
stroke only a few centimeters on the lat-
eral foot, not the sole. Interpretation of the
plantar response is often heavily depend-
ent on the clinical context (i.e., what the
examiner expects to find),20 and inter-
rater reliability is poor (only 17% agree-
ment greater than chance alone).21 Many
alternate methods for eliciting the exten-
sor toe sign have been described, includ-
ing those of Chaddock (stroking the
lateral aspect of the foot), Opphenheim
(applying pressure down the shin), Gor-
don (squeezing the calf), Stransky (abduc-
tion and release of the little toe) and
Gonda (traction, flexion and release of the
third or fourth toe).14,22

Primitive Reflexes 
Much has been written about the primi-
tive reflexes (also called frontal release
signs, cortical disinhibition signs or devel-
opmental reflexes) as possible indicators
of dementia (Table 1). However, their clin-
ical significance remains controversial and
their uselessness as part of routine neuro-
logical examination has been emphasized
by some authors.23 Primitive reflexes are
present in infancy and disappear with

development of the central nervous sys-
tem. Reappearance of these reflexes has
been considered a release of subcortical
and brainstem activity due to loss of corti-
cal—particularly frontal—inhibition.24

Standardized testing protocols have been
described.13,25-27

Primitive Reflexes in the 
General Population
Often thought to signify disease, primi-
tive reflexes are relatively common in the
general population. In a survey of 240
young, healthy university students (aver-
age age 20 years), primitive reflexes could
be elicited in one-quarter (23% had one
primitive reflex; only 2% of subjects had
two primitive reflexes, and 0.4% had
three primitive reflexes).28 Thus, it may
be inferred that healthy, young individu-
als are “allowed” to have one primitive
reflex, but multiple primitive reflexes are
infrequent. The most common reflex was
the palmomental reflex (24%); glabellar,
suck or grasp responses occurred in less
than 3% of subjects, and none had a
snout reflex. Of those with a palmomen-
tal reflex, the vast majority had unilater-
al responses only. In a study comparing
normal subjects, patients with hemiplegic
stroke and patients with traumatic brain
injury, only a combination of several
primitive reflexes distinguished between
those with and without neurological dis-
ease (i.e., none of the control subjects had
three primitive reflexes).29 These findings
support the concept that a single isolated
primitive reflex is of no consequence, but
multiple primitive reflexes may correlate
with brain pathology. The prevalence of
primitive reflexes increases with age, ris-
ing to approximately 50% in normal eld-
erly individuals, although individual
studies vary in terms of study popula-
tion, reflexes tested and methodology.30,31

A correlation with incidental cerebral
lesions on MRI has been reported.32 

A distinction has been made
between the “nociceptive reflexes” (pal-
momental, glabellar and snout) and the
“prehensile reflexes”(grasp, traction and
suck). The nociceptive reflexes, particu-
larly the palmomental and snout, are
common findings; the palmomental



www.geriatricsandaging.ca 53

Neurological Examination

Palmomental reflex Scratching briskly along the thenar eminence 
of the patient’s hand with a key, tongue 
depressor blade or thumbnail elicits contraction 
of the ipsilateral chin (mentalis muscle).

The pollicomental reflex is a variation in which 
the examiner scratches briskly from the thenar 
eminence towards the tip of the thumb.

Snout reflex Tapping over the patient’s lips or philtrum with
a finger or reflex hammer on the finger elicits 
puckering or protrusion of the lips.

Head retraction reflex Tapping the upper lip with a reflex hammer 
elicits a brisk backward jerk of the head.

Glabellar reflex Tapping between the patient’s eyebrows with 
(Meyerson’s sign) a finger at one tap per second elicits eye 

blinking with no habituation after several 
repetitions (examiner instructs patient not to blink 
and must approach from behind patient to 
avoid a visual threat response).

Sucking reflex Stroking the lips with a tongue depressor blade 
elicits sucking movements of the mouth.

Rooting reflex Stroking the corner of the mouth or cheek with 
a tongue blade elicits a head turn or 
movement of the mouth towards the stimulus.

Traction reflex Extending the patient’s flexed fingers elicits 
hooking of the examiner’s fingers.

Nuchocephalic reflex63 Turning the patient’s shoulders briskly to the 
right and left with eyes closed elicits no reflexive 
head turn in the direction of the shoulders.

Corneomandibular Corneal stimulation elicits closure of the mouth 
reflex (winking jaw) or deviation of the jaw away from the side of 

stimulation.

Grasp reflex Stroking the palm of the patient’s hand from 
proximal to distal while the patient is distracted 
elicits a grasp response. 

The patient may be unable to release the 
examiner’s hand.

A foot grasp reflex (plantar-flexion of the toes) 
may be elicited by stimulation on the plantar 
surface of the foot.

Table 1

Primitive Reflexes: Definitions and Examination Techniques13,25-27
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reflex is the most common primitive
reflex elicited at all ages in many studies
and often appears earliest with advanc-
ing age.33-35 Therefore, the presence of
these reflexes alone has neither diagnos-
tic nor prognostic value. In contrast, the
grasp, snout and corneomandibular
reflexes usually appear at later ages and
are elicited less frequently. In a summary
of 15 published studies, the grasp and
suck reflexes were not seen in the healthy
young population (20–60 years old) and
were present in only 0–10% of the healthy
old population (> 60 years).35 The grasp
reflex is rarely observed in normal indi-
viduals3 and is felt to be the most reliable
sign of cortical disinhibition, which is not
normal for age.

Primitive Reflexes in Dementia 
and Cerebrovascular Disease
The prevalence and utility of primitive
reflexes in dementia have been investigat-
ed in several studies.9,11,12,24,33,35-37 The
prevalence of primitive reflexes is higher
among patients with dementia compared
to normal elderly and increases with
dementia severity. In particular, a greater
number of primitive reflexes in the same
subject and a prominent and persistent
response to the stimulus best distinguish-
es demented subjects from normal aging.29 

In the Canadian Study of Health and
Aging, the prevalence of six primitive
reflexes was determined in 2,914 seniors
65 years and older (palmomental, glabel-
lar, snout, suck, grasp and traction reflex-
es).35 At least one primitive reflex was
present in 16% of cognitively normal sub-
jects. Primitive reflexes were twice as
common in cognitively impaired (but not
demented) individuals (32%), and even
more common among subjects with
dementia (58%). Increasing numbers of
primitive reflexes raised the likelihood
ratio for a diagnosis of dementia from 0.55
if none was present to 56 if six were pres-
ent. Of the six reflexes tested, the most
significant predictor of a diagnosis of
dementia was the presence of a glabellar
reflex, followed by the grasp reflex. A
strong correlation with dementia severi-
ty, disinhibition and psychotic symptoms
was found for the prehensile reflexes but

not for the nociceptive primitive reflexes. 
Similarly, a community survey of 398

elderly people assessed the prevalence of
six primitive reflexes (palmomental,
snout, glabellar, suck, grasp and corneo-
mandibular). The majority of individuals
with dementia had multiple primitive
reflexes.7 Primitive reflexes were a com-
mon finding among subjects without
central nervous system disease, but were
characterized by a short-lasting, non-
prominent response; at most, a combina-
tion of four primitive reflexes was found
in one individual. However, primitive
reflexes with a prominent and persistent
response and a combination of four or
more signs in the same subject were the
common findings among those with
dementia. The grasp and suck reflexes
were elicited only among demented sub-
jects. The combination of five primitive
reflexes, or more than two primitive
reflexes with a severely abnormal
response, was never found in normal
people free of central nervous system dis-
ease (100% specificity). Thus, primitive
reflexes may have value in supporting a
clinical diagnosis of dementia when they
are numerous and pronounced. An
unanswered question is whether they
add value to the diagnostic evaluation in
patients with mild cognitive impairment
but not dementia. As most studies have
been cross-sectional, rather than longitu-
dinal, the predictive value of primitive
reflexes is not known. 

Primitive reflexes have been found to
serve as markers of dementia severity.38

Franssen et al. studied AD patients at all
stages of clinical severity and employed a
standardized examination technique and
rating scale to score the reflexes.12 The fre-
quency and intensity of primitive reflex-
es increased as a function of increasing
dementia severity based on the Global
Deterioration Scale (GDS). Prehensile
release signs (sucking, grasping, rooting)
appeared with high frequency only in
advanced stages of AD (GDS stages 6 or
7). In contrast, nociceptive primitive
reflexes were commonly present through-
out the entire course of AD. Based on
these findings, Franssen et al. suggest that
reflex abnormalities can be useful in the

staging of AD, and advocate assessment
of primitive reflexes as non-cognitive and
education- and culture-independent
markers of disease severity and progres-
sion in AD.12,13,39 Several other studies
also have found that primitive reflexes
correlate significantly with the degree of
cognitive impairment in patients with
dementia (particularly the prehensile
reflexes, and most consistently the grasp
reflex).9,10,25,37,40 In patients with AD, the
development of primitive reflexes also
coincides with the development of incon-
tinence of cortical origin,41 and primitive
reflexes correlate with functional impair-
ment, behavioural abnormalities,
extrapyramidal signs, rigidity and abnor-
mal gait.42,43

Primitive reflexes are also more
prevalent in individuals with cere-
brovascular disease than in normal sub-
jects.35,44 VaD patients are more likely to
have unilateral grasp and traction reflex-
es than dementia patients with AD or
Parkinson’s disease (PD).35 In frontotem-
poral dementia, primitive reflexes are a
supportive feature according to clinical
diagnostic criteria.45 In HIV-positive
patients, primitive reflexes have been
shown to be a marker for cerebral
involvement in neurologically asympto-
matic patients.46-48 In PD, primitive
reflexes are also common and correlate
with severity of disease and demen-
tia.34,35,49-51 The glabellar response is com-
mon in PD and has been suggested to
have more specificity for PD than for
other conditions. In the Canadian Study
of Health and Aging, patients with PD
plus dementia or dementia with parkin-
sonism were more likely to have glabel-
lar and traction reflexes compared to
those with AD or VaD.52 One paper sug-
gested a more specific sign for PD is
Wartenberg’s “head retraction reflex”, a
brisk involuntary backward jerk of the
head in response to the tap of a reflex
hammer on the upper lip.52 This reflex
was present in 17% of patients with
(mostly severe) PD, compared to 8% of
patients with dementia without PD and
5% of control subjects.52 Table 2 presents
some generalizations on the utility of
primitive reflexes.
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Sensory Examination

Primary Sensory Modalities
With normal aging there is a decline in
vibration sensation in the distal lower
limbs, usually up to the ankles, occurring
in up to half of patients over age 75
years.2-4,53-55 Odenheimer et al. found
decreased vibration sense in 47% of the
total sample of subjects 85+, but in only
21% was this sensory reduction not
attributable to medical disease.30 Kaye et
al. found absent vibration sense at the
toes in 68% of the healthiest oldest old
(85+) vs. 12% of those aged 64–75 years.3

Proprioceptive loss, tested by having the
patient identify small upward and down-
ward movements of the joints with eyes
closed (usually tested at the great toe and
fingertips), is less frequent in the elderly
and should be considered a possible indi-
cator of disease. Only 2% of patients in
the series of Benassi et al. had impaired
proprioception and this was of a mild
degree.7 Other reports show higher fig-
ures, up to 29%,4,56 especially in old age.3

Studies show age-related increases in
sensory thresholds for other modalities
but these changes are not clinically appar-
ent on bedside testing. Normal aging
should not produce positive sensory
symptoms of paresthesias/dysesthesias

or significant negative sensory symptoms.
In patients with dementia, sensory exam-
ination may be difficult and unreliable.

Romberg’s Sign
Romberg’s sign is tested by having the
patient stand with feet together and main-
tain balance with eyes closed. Historical-
ly, it was one of the earliest signs to be
described in the neurological examina-
tion. Writing in 1853, the German physi-
cian Romberg observed: “If (the patient)
is ordered to close his eyes while in the
erect posture, he at once commences to
totter and swing from side to side”.57,58

Romberg considered this to be a sign of
tabes dorsalis (a form of neurosyphilis).59

Today, Romberg’s sign remains a useful
test of sensory (proprioceptive) function
of the feet, indicating peripheral neu-
ropathy or myelopathy affecting the dor-
sal columns of the spinal cord (e.g.,
subacute combined degeneration due to
vitamin B12 deficiency). Such patients
may also have an abnormal gait due to
sensory ataxia. Romberg’s sign is often
misinterpreted as a test of cerebellar func-
tion, but patients with cerebellar ataxia
should have difficulty standing with feet
together with eyes open or closed.60

Healthy subjects should be able to stand
with feet together and eyes closed for 30

seconds up to age 79.61 According to Kaye
et al., a positive Romberg’s sign was pres-
ent in 47% of healthy individuals 85+.3

Cortical Sensation
Cortical sensation is important to test for
integrity of parietal function. Tactile extinc-
tion—an inability to feel a light tap on the
back of the hand with bilateral simultane-
ous stimulation even though unilateral
taps can be felt—suggests contralateral
parietal dysfunction. This can be a sign of
ischemic stroke,62 especially if accompa-
nied by difficulty identifying numbers
written on the palm of one hand (agraph-
esthesia), or failure to identify small objects
placed into the hand by touch, e.g., a quar-
ter vs. a dime (astereognosis). Cortical sen-
sory loss is also an important sign in
corticobasal degeneration in which there
is often asymmetric parietal involvement.
Cortical sensation should remain intact
with normal aging, although stereognosis
has been found to become impaired in the
oldest old.3 Other cortical sensory tests
include texture recognition, two-point dis-
crimination, position sense and baresthe-
sia (the sense of weight). 

Summary
The neurological examination begins at
first contact with the patient and is direct-

– A single PR is common in the general population (1/4 of young healthy adults)

– PRs are more common with advancing age (approximately 1/2 of normal elderly)

– PRs are even more common in dementia, and should be considered a usual and expected finding in patients with dementia 

– PRs are commonly found in patients with cerebrovascular disease

– The palmomental reflex is probably the most common primitive reflex at all ages and does not distinguish between 
normal and disease states 

– The grasp and suck reflexes are the least frequent and correlate more with disease

– A single primitive reflex is usually of no clinical significance; multiple PRs (three or more prominent responses) 
correlate better with disease

– Multiple PRs are a marker of dementia severity (especially the prehensile reflexes with prominent and sustained responses)

– PRs are not specific for certain disorders and do not predict dementia type 

– PRs are not sensitive enough to be an early diagnostic marker for dementia 

Primitive Reflexes (PR): Some Generalizations
Table 2
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ed by diagnostic hypotheses generated
from the history. Essential elements of the
physical examination in aging and
dementia include the identification of
focal neurological signs that suggest
stroke or other structural brain patholo-
gy, detection of extrapyramidal features
and other movement disorder sympto-
matology, recognition of gait and balance
problems, and uncovering signs that sug-
gest a secondary or reversible cause of the
dementia. At the same time, the examin-
er aims to optimize function by screening
for potentially treatable conditions such
as impaired vision, hearing loss and poor
mobility. At the end of the examination,
the clinician must conclude whether the
patient’s neurological functioning is
within normal limits or whether there are
abnormalities suggesting disease in the
central or peripheral nervous system. 

In dementia due to AD, the general
neurological examination is usually nor-
mal in the initial stages; with advancing
disease, patients may develop parkin-
sonism, myoclonus, gait disorder and
immobility. In contrast, in the patient
with suspected VaD, the neurological
examination aims to identify the presence
of lateralized or focal findings indicative
of prior stroke (e.g., contralateral upper
motor neuron signs, hemisensory loss,
homonymous visual field defect) or the
early presence of a gait disturbance. The
examiner should be familiar with the
major arterial stroke syndromes as well
as the clinical features associated with dif-
fuse small-vessel cerebrovascular disease.
The clinician should screen for the pres-
ence of vascular risk factors that may
mandate further investigation or treat-
ment, such as atrial fibrillation, hyper-
tension and symptomatic carotid
atherosclerotic disease. Other causes of
dementia may be suggested by the pres-
ence of parkinsonism or other movement
disorders. 

One of the great challenges in geri-
atric medicine is distinguishing the clini-
cal signs of disease from those due to
normal aging. Although the literature on
the clinical neurology of aging is often
conflicting, the main age-related changes
include alterations in olfaction, vision,

upward gaze, hearing, gait, balance,
vibration sense and the appearance of
bradykinesia and primitive reflexes. Most
other neurological findings represent
pathology rather than normal aging per
se. Primitive reflexes are common and
therefore have very limited utility, unless
multiple and pronounced. This series has
hopefully provided a useful resource on
the method and interpretation of the neu-
rological examination in the elderly to
assist clinicians in the diagnosis and care
of patients with dementia.                         ◆

Reprinted with permission, with modifications,
from Gladstone DJ and Black SE. Clinical
Neurological Examination. In: Erkinjuntti T,
Gauthier S, editors. Vascular Cognitive
Impairment. London: Martin Dunitz, 2001.
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