
P ‘ST 3,~ ciinicof CORI%ERSTONt lb.4 No. 6 
___---.-. -----_ -- .- - -. ----__~------ --- 

Differential Diagnosis of ementi 
Clinical xaminatio 
Labora 

Director, Memory Disorders and Alzheimer’s Disease Clinic 
Department of Neurology, Laboratory of Neuro imaging, 

and UCLA Alzheimer’s Disease Research Center 
UCLA School of Medicine 

Los Angeles, California 

Recent breakthroughs in putative disease-modifying interventions for Alzheimer’s disease (AD) under- 
score the urgency of making the earliest possible diagnosis. In the absence of a convenient and reliable 
laboratory test for AD, the clinical assessment is still the cornerstone of the diagnostic approach. This 
article provides a basis for conducting an assessment within the realities of a busy clinical practice for 
patients complaining of cognitive decline. The assessment will enable the clinician to diagnose the earli- 
est manifestation of AD. 

Dementia is a syndrome that, like fever, requires a 
systematic evaluation to identify its many causes 
(Table I). In the United States, 2 definitions are 
applied to the syndrome of dementia. The first 
defines dementia as an acquired, persistent decline 
involving at least 3 of the following 5 domains: lan- 
guage, memory, visuospatial skills, executive func- 
tion (calculation, abstraction, judgment, etc), and 
personality and mood (1). Persistent decline from 
previous function must not be secondary to deliri- 
um. Furthermore, memory dysfunction is not 
required to meet the above criteria, thus allowing 
the stroke patient with aphasia, depression, and 
poor executive function -but intact memory - to 
meet dementia criteria. The second, more con- 
strained definition (2) requires impairment in 
short- and long-term memory with additional de- 
cline in at least 1 other domain (eg, abstraction, 
judgment, language, praxis, visuospatial skills, or 
personality) that interferes with either occupational 
or social functioning or interpersonal relationships. 

Abnormalities cannot be secondary to delirium and 
should not be based on “nonorganic” causes (eg, 
depression, schizophrenia). The application of this 
more constrained definition and its criteria is often 
hampered in the nursing home setting where no 
social or occupational challenges exist but where 
patients frequently manifest an acquired, persistent 
decline in multiple domains. Although dementia 
prevalence estimates are affected by the dementia 
criteria applied (3), 75% of patients with moderate 
to severe dementia and >95% with mild impairment 
escape diagnosis in the primary care setting (4). 

Clinical diagnostic criteria for probable 
Alzheimer’s disease (AD) (5) and vascular demen- 
tia (VaD) (6), the 2 most common causes of 
dementia in the elderly, have helped standardize the 
assessment and diagnosis of these disorders. These 
criteria are provided, along with their typical clini- 
cal profiles, in Table II and Table III. A “‘defi- 
nite” diagnosis of most dementia disorders can be 
made from pathologic evaluation only. The accura- 
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Cortical 

Alzheimer’s disease 

Frontal lobe degeneration 

Subcortical 

Extrapyramidal syndromes 

Lewy body disease 

Parkinson’s disease 

Huntington’s disease 

Progressive supranuclear palsy 

Wilson’s disease 

Spinocerebellar degeneration 

Fahr’s disease 

Hydrocephalus 

Dementia of depression 

Demyelinating disease 

HIV encephalopathy 

Vascular dementias 

Lacunar state 

Binswanger’s disease 

Mixed 

Multiinfarct dementia 

Infections 

Slow virus dementias 

General paresis 
Toxic/metabolic encephalopathies 

Systemic illnesses 
Endocrinopathies 

Deficiency states 
Drug intoxications 

Heavy metal exposure 

Industrial toxins 

Miscellaneous syndromes 
Posttraumatic 

Postanoxic 
Neoplastic 

“The differential diagnosis of infrequent dementia etiologies is broad and should be conducted by a neurologist. Adapted with 
permission from Cummings JL, Benson DE Dementia: A Clinical Approach. Boston, Mass: Butterworth-Heinemann; 1992. 

cy of the clinical diagnosis of AD, compared with 
pathologic assessment, has increased from above 
80% to above 90% over the last 2 decades, due 
mainly to the application of these clinical diagnos- 
tic criteria (73). 

The essential elements of the mental status exami- 
nation include the assessment of 5 cognitive do- 
mains: language, memory, visuospatial function, 
executive function (the ability to manipulate previ- 
ously acquired knowledge, eg, multitasking, ab- 
straction, judgment, calculation), and personality 
and mood. A patient’s performance across the 5 
domains reveals distinct clinical profiles for various 
dementia etiologies. The criteria for AD and VaD 
listed in Table II and Table III underscore a con- 
trast in the profiles of these 2 disorders. 

The classic profile of cognitive dysfunction in 
AD is typically one of a progressive memory-encod- 
ing defect called amnesia (long-term memory is also 

eventually affected), empty speech with loss of the 
meanings of words, poor visuospatial skills, execu- 
tive dysfunction with loss of insight into the severity 
or even presence of these deficits, and personality 
change marked by prominent apathy with psychosis 
and agitation later in the disease course. Motor 
abnormalities are absent until the severe stage. 

This profile contrasts with the typical presenta- 
tion of VaD (9) that has a memory-retrieval deficit 
(with usually spared long-term memory), loss of word 
retrieval, occasional visuospatial defects, and poor 
executive function with personality change, also 
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I. 6 

Criteria for the Diagnosis of Probable Alzheimer’s Disease (5) 

1. Dementia present 
2. Onset between 40 and 90 years of age 
3. Deficits in 2 or more cognitive areas 
4. Progression of deficits >6 months 
5. Consciousness undisturbed 
6. Absence of other reasonable diagnosis 

Criteria for the Diagnosis of Probable Vascular Dementia (6) 

1. Dementia present 
2a. Focal neurologic signs 
2b. Vascular lesion(s) on brain imaging 
3. A relationship between 1 and 2 with either 

- Onset within 3 months of a stroke 
~ Abrupt cognitive deterioration 
- Fluctuating stepwise progression 

“The best that can be achieved in the premorbid diagnosis for these and most other degenerative disorders is a “probable” 
diagnosis. (The diagnosis shifts to “possible Alzheimer’s disease” if another brain-based disorder is present but does not sig- 
nificantly contribute to the clinical picture or if there is an atypical presentation. “Possible vascular dementia” is met if the 
3-month-time requirement is not achieved.) 

marked by prominent apathy but rare psychosis. 
VaD patients have vascular risk factors (eg, hyper- 
tension, diabetes, cardiac disease) and a decline 
that is usually gradual, not stepwise. Abnormalities 
are always present on structural imaging. Focal 
findings on neurologic examination may be subtle, 
such as a decreased arm swing on one side only 
during “stressed” gait when the patient is asked to 
walk on the toes or heels. Other common neuro- 
logic signs and symptoms are dysarthria, parkin- 
sonism, incontinence, and gait difficulty. 

Early in the course of the disease, the char- 
acteristic profiles of AD and VaD underscore the 
importance of approaching dementia as a syndrome 
with the goal of distinguishing the specific diagno- 
sis from normal aging or reversible causes. Even 
rapid initial evaluation reveals distinct clinical pro- 
files for patients with different types of dementia 
(10). Cognitive assessment of patients with the 
earliest dementia is a daunting task and often 
requires formal neuropsychologic testing; in pre- 
clinical cases a follow-up evaluation separated by 9 
months or more is necessary to prove the existence 
of an acquired, persistent decline. The Mini- 

Mental State Examination (MMSE) (11) is a wide- 
ly used too! with norms adjusted for age and edu- 
cation (12). Unfortunately, a “ceiling effect” 
(scores of 226 of 30) is found when applying the 
MMSE to the early AD patient. The assessment of 
the 5 domains for a patient with a near-normal 
MMSE within a 15-minute clinical evaluation is 
provided below. 

Attention (1 ~i~~te~ 
Delirium must first be ruled out to ensure the 
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Profile of Alzheimer’s Disease (Cortical Projile) 

Intact attention 
Poor long- and short-term memory, amnesia typical 
Par language, loss of word meaning 
Poor visuospatial function 
Poor executive function 
Prominent apathy with psychosis and agitation later in disease 
Absence of focal lesions on exam or imaging 

Profile of Vascular Dementia (Subcortical Profile) 

Intact attention 
Poor short-term memory, retrieval deficit typical 
-C Language, loss of word retrieval 
+ Visuospatial function 
Poor executive function 
Prominent apathy with rare psychosis 
Presence of focal lesions on exam or imaging 

patient is capable of paying attention during the 
examination of the cognitive domains. The best 
test of attention is digit span; 7 plus or minus 2 
digits forward and 5 plus or minus 1 digit back- 
ward is normal. This simple test, correctly per- 
formed, rules out the large differential diagnosis of 
confusional states, or delirium, and allows the clini- 
cian to proceed with the mental status test. 

Language (1 minute) 
A detailed language evaluation includes an assess- 
ment of fluency, comprehension, naming, repeti- 
tion, reading, and writing. Most early AD patients 
perform well on the clinical assessment of lan- 
guage, thus a detailed language exam is impractical 
in the primary care setting. The best rapid evalua- 
tion of the distributed regions subserving language 
is a l-minute verbal fluency task. The naming of 
the members of a given category (eg, animals) is an 
executive language function that has well-docu- 
mented age- and education-based norms (13). For 
a high-school-educated person, the mean number of 
animals named in 1 minute is 18 and the lower 
limit of normal is 12. The early AD patient can 
rarely produce more than 10 animals in 1 minute. 

Although sensitive, verbal fluency is not a specific 
test; frontal subcortical vascular disease will also 
impair a patient’s verbal fluency performance. 

Memory (7 minutes) 
Most of the clinical evaluation is concentrated on 
the memory examination. Memory testing should 
distinguish between an amnesic disorder (ie, inabil- 
ity to learn new information), which is typically 
seen in AD, and a retrieval deficit (ie, difficulty 
accessing previously learned material), which is the 
hallmark of normal aging when seen in isolation 
and the hallmark of subcortical dementias like cere- 
bral vascular disease when accompanied by execu- 
tive dysfunction. Distinguishing between these 2 
memory disorders is possible by using a 5- to IO- 
word list and asking the patient to recite back the 
list after each of 3 presentations. The number of 
correctly recited items for each presentation is 
recorded, providing a learning curve for the task 
and assuring the examiner of attempted encoding. 
After a 5minute delay occupied with the other 
mental status tasks described on the next page, the 
patient is asked to recall as many of the presented 
items as possible. 
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Any item not produced during free recall 
should then be cued with a category clue. For exam- 
ple, if one of the words not recalled is “dog,” then 
the examiner would ask the patient, “One of the 
words you missed was an animal. Does that help?’ 
If the category clue does not help the patient retrieve 
the item, then the examiner should next give a multi- 
ple-choice clue: “Was the animal a cat, dog, or 
bird?” If category or multiple-choice clues result in 
significant improvement in the number of items pro- 
duced by the patient over the number spontaneously 
recalled, then the patient is considered to have a 
retrieval deficit disorder, not amnesia. New informa- 
tion is learned but there is difficulty in retrieving it; 
thus, cues help the patient. In memory testing it is 
important to distinguish between amnesia and a 
retrieval deficit because in AD, as opposed to other 
dementing disorders, amnesia is prominent (10). 

Visuospatial Skills (2 minutes) 
Early visuospatial dysfunction is subtle in AD 
patients, and 2-dimensional copying tasks are usu- 
ally performed well. The earliest changes in the 
visuospatial domain are best demonstrated with 3- 
dimensional copying-can the patient draw a cube 
with internal lines-or by an assessment of map 
localization skills by history-does the patient get 
lost in familiar environments. Another method of 
determining changes in this domain is by asking 
the patient questions about overlearned routes- 
“How would you drive from your house to the clos- 
est market?‘-in the presence of a family member 
who can confirm the answer. 

Executive Function (2 minutes) 
Executive function is defined as the ability to manip- 
ulate previously acquired knowledge. Multitasking 
is an exquisite test of executive function, perhaps 
best demonstrated during the preparation of a large 
meal when all dishes must arrive well prepared at 
the same time. Calculations with 1- and 2-digit 
equations and simple word problems, as well as 
abstractions using similarities and proverb interpre- 
tation, test the patient’s ability to manipulate knowl- 
edge (ie, cognition). Executive functions are tradi- 
tionally considered frontal system tasks. Frontal 
system function also can be assessed throughout the 

entire clinical interview by noting any evidence of 
perseveration, disinhibition, or easy distractibility. 

Personality and Mood (2 minutes) 
In addition to conducting an organized assessment 
of the 4 cognitive domains, persistent changes in 
personality and mood, the 5th domain, should be 
identified either by observation during the exam or 
by querying the spouse or caregiver. Often in AD, 
before any changes in cognition are noted, subtle 
changes in the patient’s personality (eg, apathy or 
depression) occur that may represent significant 
risk factors for ensuing AD (14, 15). Behavior can 
be rapidly assessed in the office with the Neuro- 
psychiatric Inventory (NPI) (16), a reliable and 
valid instrument capable of assessing 10 common 
behaviors in dementia patients. Figure 1 shows the 
spectrum of behaviors captured by the NPI across 
the range of disease severity in AD (17). Dis- 
engagement and apathy are the most common 
early behavioral changes. Agitation, common in 
advanced patients, is a management challenge and 
may manifest as motor restlessness or as opposi- 
tional aggressiveness. The source of agitation is 
often delusions, which affect 30% to 50% of 
patients, mainly those in the middle phase of the 
illness. Delusional patients exhibit a more acceler- 
ated cognitive decline than patients without delu- 
sions. Mood changes span elation (in 5% to 20% 
of AD patients) to depression (20% to 40%). 
Anxiety concerning upcoming events, psychomotor 
agitation, wandering, or pacing pose some of the 
most difficult management problems. Neuroleptics 
may exacerbate psychomotor agitation by inducing 
akathisia. Behavioral changes present the greatest 
challenge in the treatment of AD patients. 

When the results of the clinical assessment 
and history suggest the dementia syndrome, labora- 
tory and imaging studies should be ordered to rule 
out reversible causes of cognitive decline and assist 
the accurate diagnosis. Figure 2 provides an 
overview of the assessment process. 

b T 
Laboratory assessment of patients with a question 
of dementia is targeted at identifying reversible 
causes. With the improvement in primary care 
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Figure 1. Mean composite subscores of the JO Neuropsychiatric Inventory behaviors across the 3 Mim-Mentul 
State Examination (MMSE) groups. Mild = MMSE scores 21-30; Moderate = MMSE scores 11-20; Severe = 
MMSE scores O-10. Del = delusions; Hal = hallucinations; Agit = agitation; Dys = dysphoria; Anx = anxiety; 
Euph = euphoria; Apa = upathy; Dis = disinhibition; Irrit = irritability; Motor = aberrant motor behavior: 
*Signi$cantly different from mild group (P < 0.05). 
tSignij?cantly different from mild group (P < 0.01). 
SSignifcantly different from all groups (P < 0.01). 
Adapted with permission from Mega MS, Cummings JL, Fiorello T, Gornbein J. The spectrum of behavioral 
changes in Alzheimer’s disease. Neurology. 1996;46:130-135. 

screening, the percentage of patients with a re- 
versible dementia presenting to specialty memory 
disorder clinics has declined from 11% in 1972 to 
1% in 1994 (18). Laboratory and structural imag- 
ing studies are required (Table IV) in the initial 
assessment to identify reversible causes as well as 
focal lesions, significant white matter disease 
implicating VaD and preventive treatment, or sig- 
nificant medial temporal atrophy consistent with 
AD. Repeated imaging studies after a diagnosis is 
made are unnecessary unless an acute process is 
suspected. In AD, functional studies such as 
positron emission tomography (PET) or single-pho- 
ton emission computed tomography (SPECT) typi- 
cally show abnormalities most marked in the pari- 
eta1 and temporal lobes bilaterally (Figure 3) and 
are most useful in differentiating early AD from 
normal aging or frontotemporal degeneration but 
are not required in the dementia evaluation (19). 
Apolipoprotein E genotyping is not useful in isola- 
tion in applying the clinical criteria of AD but may 
increase specificity of the diagnosis (correctly iden- 

tifying those without the disease) when patients do 
not have the ~4 allele if the diagnosis is in question 
(20). Another potential biomarker is the combined 
assessment of cerebral spinal fluid amyloid pc1.J2j 
protein (AP& and tau concentrations (low AP,, 
protein with high tau) that have a positive predic- 
tive value of 90% and negative predictive value of 
95% based on the clinical diagnosis of probable 
AD (21). The best current biomarker based on the 
pathologic diagnosis of definite AD, and superior 
to the clinical diagnosis of probable AD, is the 
combination of medial temporal atrophy on struc- 
tural imaging with parietal impairment on function- 
al imaging (22). 

Routine laboratory studies are most crucial 
when acute changes in mental function or behavior 
are evident. Under these circumstances the evalua- 
tion of reversible causes of delirium must be thor- 
ough. Increased confusion or obtundation inap- 
propriate for a patient’s stage of dementia may be 
secondary to infection; thus, blood and urine cul- 
tures should be obtained even in the absence of a 

58 



m BEST OF clinical CORNERSTONE a Vol. 4 No. 6 

History Follow-up 9 to 12 months 
Menta~atusx$it$ion ++ 

Delirium 
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Subjective 

Acquired, persistent 
decline in 3 domains? 

i 

1 yes ~yOjztint 

Treatment Dementia Neuropsychoiogic 

I 2 
testing 

’ Reversible? \ 

I 
No Memory decline Isolated memory 

decline 
Symptomatic and 

plus other domain 

disease-modifying 
~2.0 SD elderly 

management 

+ 
Prevention? 

Figure 2. Flowchart of the assessment of a patient complaining of cognitive decline. AAMI = age-associated 
memory impairment; MCI = mild cognitive impairment. 

fever or elevated white blood cell count. Dehy- 
dration is often a major cause of decompensation 
in the institutionalized elderly. Electrolyte tests 
should be obtained if dehydration is suspected. 
Patients in the advanced stages of dementia are 
particularly sensitive to the adverse sedative effects 
of medications; thus, pharmacologic regimens 
should be reviewed and drugs discontinued as 
appropriate. All management changes and inter- 
ventions must be negotiated with the patient’s fam- 
ily because they often do not want life-prolonging 
measures for their relative. 

First Evaluation 
A 75-year-old, right-handed woman was taken by 
her husband to a memory disorders clinic com- 
plaining of a 3- to 5-year history of decline in 
memory. The history was provided mainly by the 
patient’s husband who said that 5 years prior to pre- 
sentation he first noticed abnormalities in his wife’s 
ability to operate a new videocassette recorder and 
a new 35-mm camera. He also reported a decline 
in her ability to cook large meals for dinner parties, 
which first began 3 years prior to presentation. 
Approximately 2 years prior to presentation, he 
began noticing difficulty with his wife’s memory 
such that she was unable to shop for food without a 
detailed list. She frequently forgot conversations 
that transpired between them or episodes that had 
occurred days prior. Approximately 6 months prior 
to presentation, he noted that she forgot which 
cards were played in their bridge club when previ- 
ously she had been an excellent player. The patient 
agreed with the history of memory problems but 
felt that her cooking was unaffected. 
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Required Laboratory Tests 

Complete blood count 
Serum electrolytes, calcium, glucose, blood urea nitrogenkreatinine and liver function tests 
Thyroid-stimulating hormone, free thyroid index 
Serum vitamin B,, 
Structural imaging study (CT or MRI) 

Optional Laboratory Tests 

Syphilis serology 
Sedimentation rate 
HIV testing 
Chest x-ray 
Urinalysis, 24-hour urine for heavy metals, toxicology screen 
Neuropsychologic testing 
Lumbar puncture 
Apolipoprotein E genotyping. AP,/tau cerebral spinal fluid analysis 
Electroencephalography 
Single-photon emission computed tomography 
Positron emission tomography 

Both the patient and her husband denied any 
problems with language function, visuospatial 
function, or any change in personality or mood. 
The patient continued to be quite active socially 
and took part in community activities. Despite her 
memory problem, she was still capable of function- 
ing almost independently with copious listkeeping. 

Medical history. The patient had a history of mild 
hypertension treated with an angiotensin-converting 
enzyme inhibitor. She had undergone a hysterecto- 
my. The patient was receiving treatment with cap- 
topril and estrogen. In addition, she reported taking 
multivitamins and ginkgo biloba. Family history, 
social history, and general examination were 
unremarkable. 

Mental status. The patient’s attention was intact 
on digit span: 6-digits-forward, 5-digits-backward. 
Her MMSE score was 28 of 30; she missed 2 recall 
questions. Language was normal for expression, 
comprehension, and repetition. Naming was intact, 
with 15 of 15 items on a modified Boston Naming 
Test correctly identified. Verbal fluency showed 19 
animals produced in 1 minute, and reading and 
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writing ability were entirely normal. Memory test- 
ing using a lo-word list (23) showed a learning 
curve of 4, 6, and 8 after 3 trials; after a 5minute 
interval with interference, the patient spontaneously 
recalled 1 of the 10 words. Recognition perfor- 
mance, using 10 target items and 10 foils, produced 
5 additional items with 3 false-positives. Visuo- 
spatial function showed no problem in copying a 
2-dimensional figure and some mild strategy diffi- 
culty but good copying of a 3-dimensional cube. 
Executive function showed no problem with calcu- 
lation ability for 2-digit addition and multiplication; 
however, word problems showed some hesitancy 
and difficulty in response, although answers were 
eventually correct. Frontal system evaluation 
showed no perseveration or loss of set; reciprocal 
programs, go-no-go, and alternating programs were 
all intact. (See Cummings and Benson [lo] for an 
overview of this neurobehavioral examination.) The 
elemental neurologic exam was entirely normal. 

Diagnostic studies. On the initial evaluation, the 
patient underwent formal neuropsychologic testing, 
functional imaging with [‘*F]-fluorodeoxyglucose 
positron emission tomography (FDG-PET), and 



structural imaging with 3-dimensional coronal vol- 
umetric and double-echo magnetic resonance imag- 
ing (MRI). Neuropsychologic evaluation revealed a 
normal full-scale intelligence quotient. Language 
evaluation was intact except for animal naming, 
which was in the low-average range. Verbal and 
nonverbal memory testing showed impairments on 
encoding and storage that were >1.5 standard devi- 
ations (SD) below age- and education-matched 
norms. Executive function showed spotty perfor- 
mance, with 2 of 4 tests at approximately 1 SD 
below age- and education-matched norms. Inter- 
pretation of neuropsychologic testing conclud- 
ed that the patient did not meet criteria for demen- 
tia according to the Diagnostic and Statistical 
Manual of Mental Disorders, Fourth Edition (2); 
however, the patient did meet criteria for an amnesic 
disorder in that memory was the only domain signif- 
icantly affected for both encoding and storage. 
FDG-PET showed essentially normal metabolism in 
the frontal, parietal, and occipital cortices as well as 
subcortical structures, but demonstrated decreased 
metabolism in medial temporal lobe regions, left 
greater than right (Figure 4). 

MRI analysis showed no significant cere- 
brovascular disease either cortically or subcortically 
without masses or cortical atrophy; however, there 
was mild to moderate volume loss in medial tempo- 
ral structures by qualitative assessment. Laboratory 
evaluation showed normal chemistry panel-20, 
complete blood count, thyroid stimulating hormone, 
and vitamin B t2 levels; a negative fluorescent trep- 
onemal antibody absorption test; and a normal ery- 
throcyte sedimentation rate. 

Diagnosis. The history, examination, and diagnos- 
tic studies at initial evaluation invoked the follow- 
ing differential diagnosis: amnesic disorder. The 
patient also met criteria for mild cognitive impair- 
ment (24-27), as evidenced by at least one memory 
test score >1.5 SD below age- and education- 
matched norms in the absence of other significant 
abnormalities on neuropsychologic testing, except 
for some mild to moderate executive dysfunction as 
reflected in both history and neuropsychologic test- 
ing. Also, the possibility of preclinical AD could 
not be ruled out. 
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Second Evaluation 
The patient returned for a follow-up visit approxi- 
mately 1 year after the initial presentation. The 
interim history was significant for progressive 
declines in memory function with continued preser- 
vation of language and visuospatial function. The 
MMSE score was 27. Questionable executive dys- 
function had evolved, with ensuing difficulty in 
preparing meals, balancing a checkbook, and pay- 
ing household bills. Change in personality with 
moderate anxiety during social interactions also 
ensued over this interim period. Repeat neuropsy- 
chologic testing was significant for progressive 
decline in both verbal and visual memory, with 
scores >2 SD below age- and education-matched 
mean scores on memory tests, but still above 2 SD 
performance in executive function, and some 
improvement in visuospatial function with continued 
unimpaired language function. PET in comparison 
with the initial evaluation showed progressive meta- 
bolic declines in medial temporal structures (left 
greater than right) with continued preservation of 
metabolism in dorsolateral frontal, high parietal, 
and occipital cortices (Figure 4). Structural imag- 
ing showed no evidence of new cerebrovascular 
disease but progressive atrophy in medial temporal 
structures. 

Differential diagnosis at follow-up suggested 
early AD, given the addition of executive dysfunction 
by history and the emergence of anxiety added to the 
memory dysfunction, thus implicating 3 domains 
with an acquired, persistent decline-a presentation 
sufficient to achieve the criteria for dementia. 

ummary of Case Stu 
Their case study illustrates a typical assessment 
strategy directed toward a patient presenting with 
an early memory complaint. When a memory 
problem is reported with no clear etiology on clini- 
cal examination, laboratory assessment, or imaging 
evaluation, it is often necessary to follow the 
patient and repeat the entire evaluation in 9 months 
to 1 year if complaints persist. In this case study, a 
persistent decline was observed in >2 domains at 
the follow-up examination compared with the base- 
line assessment with normal laboratory findings 
and imaging that suggest a progressive process; 
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Figure 3. 118F]-~uorodeoxygLucose positron emission tomography oja normal patient (left), Aizheimer’s disease 
(AD) patient (middle), and jirontotemporul degeneration 
parietul regions for the AD patient (see arrows). 

(FTD) patient (right). Note the decreased signal in the 

‘” 

Figure 4. Coronal 3-dimensionul magnetic resonance images and oblique axial slices through the iong uxis oj the 
hippocampus of [‘8F]Tfluorodeoxyglucose positron emission tomography at baseline evaluntion and at follow-up 
18 months later showing progressive atrophy and metabolic decline in left hippocampus for the patient described 
in the case study (arrows). Both stuns were registered to the UCLA Alzheimer’s Disease Atlas. 
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thus, a degenerative disorder is the most likely 
diagnosis. The diagnosis is made despite a near- 
normal MMSE. The patient’s initial performance 
on the memory testing demonstrated a failure to 
learn information (ie, amnesia). Amnesia results 
from damage to the medial temporal lobe as seen in 
the patient’s PET and follow-up MRI study, where- 
as a retrieval deficit usually occurs from either nor- 
mal aging or frontal dysfunction. 

e that has multiple reversi- 
ble and irreversible causes. The evaluation of the 
patient presenting with a cognitive complaint is 
assisted by an organized approach to the mental 
status examination that focuses a concise assess- 
ment of 5 domains: language, memory, visuospatial 
function, executive function, and personality and 
mood. AD and VaD, the 2 leading causes of 
dementia in the elderly, have specific clinical pro- 
files that can be distinguished by the primary care 
physician. The earliest manifestation of AD can 
also be distinguished from normal aging but may 
require formal neuropsychologic testing and a fol- 
low-up evaluation, separated by a year, to confirm 
an acquired, persistent decline in multiple cognitive 
domains. The combination of structural imaging 
assessing medial temporal atrophy and functional 
imaging such as SPECT identifying parietal dys- 
function may be the best current biomarker for 
early AD. The importance of diagnosing the earli- 
est manifestation of AD is underscored by the rapid 
development of drugs that promise to slow the 
progression of the disease or its manifestation in 
those at risk. 
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ADVISORY BOARD 

What is normal pressure hydrocep 
and how is it diagnosed? 

MEGA 

NPH is a syndrome that requires the presence of 
enlarged ventricles on structural imaging without 
evidence of cerebral spinal fluid (CSF) outflow 
obstruction (ie, communicating hydrocephaius) 
and with lumbar puncture opening pressure in the 
high normal range (180 to 200 mm H,O). The 
classic triad of gait difficulty, cognitive decline, 
and incontinence are rarely present in all cases. 

There is still no agreement on the diagnostic crite- 
ria or which clinical features best predict response 
to shunting. 

ADVISORY BOARD 
What is the advantage to the patient of making 
the diagnosis of mild cognitive impairment 
(MCI)? What is the potential downside? 

MEGA 
Given the promise of new treatments directed at 
slowing the course of the disease in AD patients 
and the benefit of early diagnosis for the imple- 

mentation of these disease-modifying therapies, it 
would seem imperative to identify patients in the 
preclinical stage of the disease. Currently the best 
predictor of preclinical AD is the diagnosis of 
MCI since 30% to 50% of these individuals will 
develop AD in 3 to 5 years. The only potential 
disadvantage in making the diagnosis of MCI is 

the distress it may cause the patient and the 
increased short-term costs of medical treatment. 

ADVISORY BOARD 

Is the difficulty in clinically differentiating 
dementia and depression great enough that a 
trial of antidepressant medication is a strong 
consideration in most patients with ~ernen~ia~ 

MEGA 

When dementia is secondary to depression, the 
characteristic of the clinical profile is that of sub- 
cortical dysfunction (see Table I) with a retrieval- 
type memory deficit and relatively intact language 
and visuospatial function but poor executive func- 
tion with decreased mood. Only patients with 
clear depression should be treated with antide- 
pressant medications. If the dementia is due to 
depression, when the mood improves with treat- 
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ment so should the dementia; thus, the dementia 
of depression is a reversible dementia. If the cog- 
nitive deficit does not improve with the resolution 
of the mood disorder, then the clinician should 
suspect an alternate dementia diagnosis. 

ADVISORY BOARD 
Is the workup for dementia the same for 
patients seen in the earlier stages of dementia 
as opposed to those already severely 
impaired? 

MEGA 
When the severely impaired patient presents for 
an initial evaluation of dementia, then the clinical 
workup should include the required tests listed in 
Table IV. If this basic evaluation has been docu- 
mented in the clinical record at a time when the 
dementia was present, then only a more focused 
evaluation should be conducted based on the clini- 
cal course or specific presenting signs that may be 
atypical for the patient’s stage of the disease, such 
as a positive Babinski’s sign in an ambulatory 
patient or a seizure in a mid-stage patient. 

ADVISORY BOARD 
What patients being worked up for dementia 
should have HIV testing included in their ini- 
tial evaluation? 

MEGA 
Testing for HIV should not be routinely done. 
Only those patients at high risk for HIV exposure 
should have HIV testing included in their clinical 
evaluation of a dementia syndrome. 

ADVISORY BOARD 
Is performance of a nontreponemal serologic 
test adequate for excluding syphilis as the 
cause of the patient’s dementia? 

MEGA 
When a patient is deemed at high risk for sexually 
transmitted diseases and has dementia, then a 
fluorescent treponemal antibody absorption test 
is preferred to screen for syphilis as the possible 
etiology of the dementia. If this is positive, a 
lumbar puncture must be performed to evaluate 
for any abnormality in CSF studies. If CSF 
abnormalities are present, treatment with high- 
dose intravenous penicillin G is recommended 
for 14 days. 

ADVISORY BOARD 
How accurately can the diagnosis of VaD be 
made clinically? 

MEGA 
The clinical criteria for VaD have poor interrater 
reliability, and the clinical diagnosis of VaD, 
based on pathologic assessment, shows a high 
overlap with AD pathology. Thus, pure VaD 
appears to be a rare disorder. 

ADVISORY BOARD 
In a patient with clinically suspected AD at any 
stage of the disease, which imaging method 
would you choose if you only had one chance at 
imaging? 

MEGA 
The best imaging method to evaluate a patient 
with dementia is an MKI study. It is now the rec- 
ommendation of the American Academy of 
Neurology that a structural imaging study of some 
type be obtained from any patient evaluated for 
dementia to rule out mass or vascular lesions. 


