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No MMSE for You!
A Case of an “Uncooperative” Patient 
With Early-Onset Dementia 
Po-Heng Tsai, MD; Gurmehr Kaur, MD; and Ganesh 
Gopalakrishna, MD

HISTORY OF PRESENTING ILLNESS

Ms A is a 60-year-old right-handed woman who presented 
to Banner Alzheimer’s Institute (BAI) in October 2018 with her 
family for evaluation and treatment of cognitive complaints. She 
was initially seen at BAI by another provider in January 2017. 
Cognitive symptoms reportedly began in 2013 with paranoia, 
which was possibly related to poor memory (eg, accused family 
members of moving her things around to deliberately confuse 
her). Her living environment was described as very stressful. There 
was concern regarding the reliability of her history because Ms A 
provided little spontaneous contribution, and the family member 
who accompanied her was noted to be vague. It was also difficult to 
assess her functionality. Ms A stopped driving because of “a panic 
attack” and could not cook because she was unable to recall recipes. 
However, she claimed that she “takes care of everyone else.” The 
accompanying family member readily endorsed depression and 
anxiety.

Ms A had a neurologic evaluation with an outside provider 
1 year prior to her initial presentation at BAI that included a 
neuropsychological evaluation, electroencephalogram, and 
magnetic resonance imaging (MRI) of the brain. The reports 
were noted to be inconclusive and did not point toward a specific 
diagnosis. At the bedside cognitive assessment during the initial 
visit to BAI, she scored 10 out of 30 points on the Mini-Mental State 
Examination (MMSE; Folstein et al, 1975). The examiner expressed 
concern for lack of effort and inconsistency. Her neurologic 
examination was normal. The BAI provider at the initial visit in 2017 
concluded that it was difficult to arrive at a definitive diagnosis due 
to lack of (1) a reliable collateral history, (2) an accurate assessment 
of the patient’s current abilities and limitations, and (3) access to 
historical data in the form of an MRI and neuropsychological 
testing. His plan was to obtain old records and update testing with 
an MRI of the brain as well as neuropsychological evaluation. The 
patient was then lost to follow-up until the current visit. She did 
have a repeat neuropsychological evaluation but did not have a 
repeat MRI of the brain.

At the current visit to BAI in 2018, Ms A’s family reported that 
she previously worked as a dental hygienist and then in the family 
restaurant but stopped volitionally in 2011 to help take care of her 
grandson. Her symptoms first became noticeable in 2015 when she 
became increasingly fearful of driving. In 2017, she began to have 
difficulty with reading and writing. She also began reporting that she 
was being deprived of water and food and that she was being forced 
to take her medications. When family visited her home at this time, 
she was found to be living in unsanitary conditions with no water 
or electricity, so she had to move in with her sister. After the change 
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in her living situation, she had significant improvement in 
her appearance and some improvements in her functionality 
(eg, was able to read and write again). She required assistance 
with financial and medication management, transportation, 
and meal preparation. She remained independent in basic 
activities of daily living. Ms A had no aggressive behaviors, 
personality changes, or sleep disturbance.

PAST MEDICAL HISTORY

Ms A has a history of hyperlipidemia, hypertension, 
fibromyalgia, migraine, arthritis, back pain, depression, and 
anxiety. She denied any past surgical history. She also denied 
any history of stroke, seizure, head injury, or substance abuse.

ALLERGIES

Ms A is allergic to acetaminophen/oxycodone (Percocet).

MEDICATIONS

Ms A’s current medication includes gemfibrozil 600 mg 
twice daily.

SOCIAL HISTORY

Ms A was born and raised in Mexico but moved to 
Arizona at age 8 years. She completed 14 years of education, 
including 2 years of college. She worked previously as a 
dental hygienist and ran her own businesses. She has been 
married for 30 years.

SUBSTANCE USE HISTORY

There is no known alcohol, tobacco, or recreational drug 
use.

FAMILY HISTORY

Ms A’s mother died due to a myocardial infarction. 
Her siblings have hypertension and hyperlipidemia. Her 
paternal aunt has a history of Parkinson disease, and her 
maternal aunt has a history of an unknown psychiatric 
illness.

REFERENCE
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Based on the information so far, what would you 
expect to see on the neurologic examination?

A. Normal
B. Objective nonfocal neurologic findings (eg, frontal 

release signs)
C. Focal neurologic findings

 

Based on the information so far, what would you 
expect to see on the neurologic examination?

A. Normal (correct answer)
B. Objective nonfocal neurologic findings (eg, frontal 

release signs)
C. Focal neurologic findings

 

PHYSICAL AND NEUROLOGIC EXAMINATION

Ms A’s physical examination revealed mild hypertension 
with blood pressure of 139/96 mm Hg but was otherwise 
unremarkable. She was awake and alert. Her affect was 
somewhat blunted with decreased engagement with the 
examiner. Her speech was mostly fluent with occasional 
word search pauses. Comprehension was grossly intact. On 
neurologic examination, her pupils were round and reactive 
to light. She did not participate in extraocular movement 
testing. Her face was symmetric, and her hearing was 
adequate for interview and examination. Her palate was 
elevated symmetrically. She did not want to protrude out her 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=1202204&dopt=Abstract
https://doi.org/10.1016/0022-3956(75)90026-6
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Clinical Points
 ■ Initial dementia evaluation becomes more difficult as the 

disease duration increases because symptoms and signs 
become less specific. 

 ■ In cases of suspected psychogenic etiology or 
contribution, medical workup remains important to 
elucidate an underlying neurologic cause.

 ■ Early-onset Alzheimer’s disease appears to be a 
distinct disease entity that has different clinical, 
neuropsychological, and imaging presentations from late-
onset Alzheimer’s disease.

tongue. Tone was normal in the bilateral upper extremities, 
and she had symmetric movements of the upper and lower 
extremities. She refused to perform finger-nose-finger or 
heel-to-shin maneuvers. She had erect posture. Her gait was 
slightly cautious but largely fluid with good arm swings.

LABORATORY, RADIOLOGY, AND 
NEUROPSYCHOLOGICAL EVALUATION RESULTS

Complete blood count, comprehensive metabolic panel, 
and thyroid-stimulating hormone, free T4, vitamin B12, folic 
acid, and rapid plasma reagin tests performed after the initial 
visit were within normal limits. An MRI of the brain with 
and without contrast performed about 8 months prior to 
the initial visit was interpreted by the radiologist as normal. 
An automated brain volumetry software program indicated 
normal hippocampal volume according to the software’s age 
and sex-matched normative data.

Ms A had 2 neuropsychological evaluations. The first 
was done 7 months prior to the BAI initial visit in 2017 and 
demonstrated diffuse and severe cognitive impairments; 
however, standalone and embedded measures suggested 
suboptimal effort. The second evaluation took place 10 
months after the initial visit to BAI. The repeat testing 
again demonstrated global impairment. It was noted by 
the neuropsychologist that Ms A was putting forth her best 
effort with normal frustration tolerance, and the evaluation 
results were judged to be reliable.

 

BEDSIDE COGNITIVE ASSESSMENT

Ms A refused to participate in bedside cognitive 
assessments. Review of her MMSE (Folstein et al, 1975) 
performance at the initial visit in 2017 demonstrated she 
had difficulty with essentially all cognitive domains. Scores 
≥ 24/30 are generally indicative of normal cognition, 
however, are highly influenced by level of education and to 
a lesser extent by age (Crum et al, 1993). Ms A scored 10/30 
and demonstrated difficulties in orientation (4 points lost), as 
well as deficits in registration, attention and comprehension, 
and drawing, scoring 0 points in each of those sections. She 
also demonstrated some impairment in recall (losing 2 out 

of 3 points) and in language with difficulty repeating phrases 
and following written commands.

Ms A also completed the clock drawing test (Shulman, 
2000). Ms A’s clock drawing demonstrated a normal circle 
but no placement of numbers or clock hands (Figure 1).
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Based on the information so far, do you think a major 
neurocognitive disorder is present?

A. Yes
B. No
C. Not enough information provided

 

Based on the information so far, do you think a major 
neurocognitive disorder is present?

A. Yes
B. No
C. Not enough information provided (correct answer)

Ms A had a significant cognitive and functional decline 
as reported by her family. In addition, she demonstrated 
impairments in multiple cognitive domains on both 
bedside and neuropsychological evaluation. One concern 
in determining whether she meets criteria for a major 
neurocognitive disorder is the possibility of an underlying 
psychiatric disorder considering her bedside demeanor and 
lack of cooperation in testing.

 

Figure 1. Ms A’s Clock Drawing Results

 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=1202204&dopt=Abstract
https://doi.org/10.1016/0022-3956(75)90026-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8479064&dopt=Abstract
https://doi.org/10.1001/jama.1993.03500180078038
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10861923&dopt=Abstract
https://doi.org/10.1002/1099-1166(200006)15:6%3c548::AID-GPS242%3e3.0.CO;2-U
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The DSM-5 (American Psychiatric Association, 2013) 
defines a major neurocognitive disorder as follows:

A. Evidence of significant cognitive decline from a 
previous level of performance in 1 or more areas of 
cognitive domains (complex attention, executive 
function, learning and memory, language, 
perceptual-motor or social cognition) based on:
1. Concern of the individual, a knowledgeable 

informant, or the clinician that there has been a 
significant decline in cognitive function and

2. Substantial impairment in cognitive 
performance, preferably documented by 
standardized neuropsychological testing or, 
in its absence, another quantified clinical 
assessment.

B. The cognitive deficits interfere with independence 
in everyday activities.

C. The cognitive deficits do not occur exclusively in 
the context of a delirium.

D. The cognitive deficits are not better explained by 
another mental disorder.

REFERENCE

American Psychiatric Association. Diagnostic and Statistical Manual of Mental 
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Based on the information so far, what underlying 
etiologic subtype of major neurocognitive disorder is 
present?

A. Alzheimer’s disease
B. Frontotemporal lobar dementia
C. Dementia with Lewy bodies
D. Vascular disease
E. A mix of ≥ 2 of the above degenerative subtypes 

(A–D)
F. Major depressive disorder
G. Due to another medical condition
H. Due to multiple etiologies (multifactorial)

 

Based on the information so far, what underlying 
etiologic subtype of major neurocognitive disorder is 
present?

A. Alzheimer’s disease
B. Frontotemporal lobar dementia
C. Dementia with Lewy bodies
D. Vascular disease
E. A mix of ≥ 2 of the above degenerative subtypes 

(A–D)
F. Major depressive disorder
G. Due to another medical condition
H. Due to multiple etiologies (multifactorial) (correct 

answer)

THE TREATING PHYSICIAN’S IMPRESSION

Based on the history and clinical presentation as well as 
the results of the cognitive and physical examination, 
the treating physician felt that Ms A had a major 
neurocognitive disorder (per DSM-5 criteria).

 

Based on the information so far, do you think Ms A 
meets criteria for Alzheimer’s disease dementia?

A. Yes
B. No
C. Not enough information provided

 

Based on the information so far, do you think Ms A 
meets criteria for Alzheimer’s disease dementia?

A. Yes
B. No (correct answer)
C. Not enough information provided

Ms A would not meet the criteria for probable 
Alzheimer’s disease because there was no clear-cut history of 
worsening either by subjective report or objective cognitive 
assessment; however, she could meet the criteria for possible 
Alzheimer’s disease. A dementia can be classified as probable 
Alzheimer’s disease when meeting core clinical criteria for 
all-cause dementia and has characteristics of an insidious 
or gradual onset of cognitive symptoms over months to 
years, not sudden over hours or days, with clear-cut history 
of worsening reported or observed by others. The initial 
and most prominent cognitive deficits most commonly 
reflect short-term memory dysfunction, with impairment 
in learning and recall of recently learned information. There 
should also be evidence of cognitive dysfunction in at least 
1 other cognitive domain, such as reasoning and handling 
of complex tasks, visuospatial abilities, language functions, 
or changes in behavior or comportment. Less commonly, 
nonamnestic presentations occur when the most prominent 
deficits are in language, visuospatial skills, or executive 
function.

A diagnosis of possible Alzheimer’s dementia should be 
made in either of the following circumstances (McKhann 
et al, 2011):

1. Atypical course: Atypical course meets the core 
clinical criteria in terms of the nature of the 
cognitive deficits for Alzheimer’s dementia but 
has either a sudden onset of cognitive impairment 
or demonstrates insufficient historical detail or 
objective cognitive documentation of progressive 
decline.

2. Etiologically mixed presentation: Etiologically 
mixed presentation meets all core clinical criteria for 
Alzheimer’s disease dementia but has evidence of (a) 
concomitant cerebrovascular disease, defined by a 
history of stroke temporally related to the onset or 
worsening of cognitive impairment, or the presence 
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of multiple or extensive infarcts or severe white 
matter hyperintensity burden; or (b) features of 
dementia with Lewy bodies other than the dementia 
itself; or (c) evidence for another neurologic disease 
or a non-neurologic medical comorbidity or 
medication use that could have a substantial effect 
on cognition.

The determination for etiology was difficult and limited in 
this case because the cognitive examinations showed global 
impairment that lacked a specific pattern that could have 
aided in the differential diagnosis process. Prior MRI of the 
brain also did not reveal a specific pattern of cerebral atrophy 
or other structural abnormalities such as cerebrovascular 
disease that would support a specific diagnosis. She had 
no dream-enactment behavior, visual hallucinations, or 
parkinsonism to suggest dementia with Lewy bodies. 
Behavior variant frontotemporal dementia is possible given 
her age and behavioral disturbance (ie, paranoia) as the 
initial presenting symptoms. Additionally, there appears 
to be some degree of psychiatric or psychological overlay 
due to inconsistent behavior and interactions, prior history 
of abusive and neglectful environment, and improvement 
and reversal of some of the symptoms (eg, now able to read 
again). One of the neuropsychological evaluations also 
raised questions regarding issues with effort.

REFERENCE
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Which of the following evaluations would you 
schedule next?

A. Repeat neuropsychological evaluation
B. Imaging of the brain
C. Genetic testing
D. Cerebrospinal fluid (CSF) analysis

 

Which of the following evaluations would you 
schedule next?

A. Repeat neuropsychological evaluation
B. Imaging of the brain (correct answer)
C. Genetic testing
D. CSF analysis

THE TREATING PHYSICIAN’S PLAN

The treating physician decided to obtain repeat MRI of 
the brain to assess for interval change from the MRI in 2016 
and to look for the presence, degree, and pattern of cerebral 
atrophy, cerebral vascular disease, or other structural 
abnormalities. If there is predominant frontotemporal 
cerebral atrophy, it would support frontotemporal dementia 
as the likely diagnosis. On the other hand, if cerebral atrophy 

involves medial temporal lobes and hippocampal formations, 
Alzheimer’s disease is a consideration. If no significant 
progression or changes were seen, a neurodegenerative 
process would be less likely. Because she has already had 2 
neuropsychological evaluations with both demonstrating 
global impairment, another neuropsychological evaluation 
is unlikely to be informative.

 

What do you expect the repeat MRI to show?
A. Frontotemporal predominant atrophy
B. Medial temporal predominant atrophy
C. Significant cerebrovascular disease
D. Nonspecific findings

 

What do you expect the repeat MRI to show?
A. Frontotemporal predominant atrophy
B. Medial temporal predominant atrophy
C. Significant cerebrovascular disease
D. Nonspecific findings (correct answer)

Ms A’s MRI of the brain is shown in Figure 2. The results 
demonstrated a moderate amount of cerebral atrophy with 
no obvious predominant lobar pattern of volume loss. 
The hippocampal formations are affected, although not 
preferentially so. 

Because the MRI of the brain demonstrated nonspecific 
pattern of atrophy, the etiology of Ms A’s dementia remains 
unclear. However, MRI of the brain did demonstrate 
progressive atrophy, and the degree of atrophy is more 
than expected given Ms A’s age. Therefore, an underlying 
neurodegenerative process is suspected.

Which of the following evaluations would you 
schedule next?

A. Fluorodeoxyglucose positron emission tomography 
(FDG-PET) imaging of the brain

B. Amyloid PET imaging of the brain
C. Genetic testing
D. CSF analysis

 

Which of the following evaluations would you 
schedule next?

A. Fluorodeoxyglucose positron emission tomography 
(FDG-PET) imaging of the brain (correct answer)

B. Amyloid PET imaging of the brain
C. Genetic testing
D. CSF analysis

The treating physician decided to pursue FDG-PET 
imaging of the brain to evaluate a pattern of hypometabolism to 
aid in the differential diagnosis. Although there are 3 amyloid 
PET ligands (florbetapir, flutemetamol, and florbetaben) 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21514250&dopt=Abstract
https://doi.org/10.1016/j.jalz.2011.03.005
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approved by the US Food and Drug Administration, their 
costs are not currently covered by insurance plans. Genetic 
testing is expensive, and with no diagnosis, it is difficult to 
determine what genetic tests to order. CSF analysis allows 
evaluation for infectious and inflammatory processes. 
However, although safe, lumbar puncture is an invasive 
procedure, and Alzheimer’s disease biomarkers are currently 
the only clinically available biomarkers.

The FDG-PET scan of Ms A is shown in Figure 3. There 
is relatively symmetric abnormal decreased FDG uptake 
within the bilateral posterior temporal and parietal lobes 
involving the posterior cingulate gyri and precuneus and to a 
lesser degree the bilateral superior frontal lobes. This pattern 
of hypometabolism is characteristic of Alzheimer’s disease. 
Therefore, given her age, Ms A was diagnosed with major 
neurocognitive disorder due to early-onset Alzheimer’s 
disease.

DISCUSSION

Prevalence of dementia is noted to increase progressively 
with increased age. One study (Lobo et al, 2000) showed 
0.8% in the group aged 65 to 69 years and 28.5% in those 
aged 90 years and older. The corresponding percentages for 
Alzheimer’s disease (53.7% of cases) were 0.6% and 22.2%, 
respectively, and for vascular dementia (15.8% of cases) were 
0.3% and 5.2%, respectively (Lobo et al, 2000). Early-onset 
Alzheimer’s disease is defined as onset of symptoms at age 
≤ 65 years. The incidence of early-onset Alzheimer’s disease 
and frontotemporal dementia has been noted to be similar. 
One study (Mercy et al, 2008) reported 4.2 per 100,000 
person-years for early-onset Alzheimer’s disease and 3.5 

cases per 100,000 person-years in frontotemporal dementia 
in patients aged 45–64 years.

In the various neurodegenerative dementia syndromes, 
forgetfulness is often the most common compliant, although 
the etiology for the forgetfulness could be due to other 
cognitive domains besides memory such as attention or 
executive function. Typically, patients do not self-present 
but rather are brought in by family members or caretakers. 
Initial symptoms may be subtle but progressively worsen 
over the course of years until more severe symptoms such 
as difficultly managing finances or driving begin.

Neuropsychological testing has demonstrated 
effectiveness for evaluation and clinical monitoring of 
patients with mild cognitive impairment (Petersen et al, 
2001). Early completion of neuropsychological testing is 
essential, as the initial pattern of cognitive impairment is 
often the most informative in suggesting a specific cause 
of dementia (Gurnani and Gavett, 2017). As degenerative 
dementia progresses, more cognitive domains are affected, 
leading to global impairment as was the case of Ms A. In 
addition, when the symptoms become severe, they are 
likely to interfere with the patient’s ability to participate and 
complete neuropsychological evaluations.

In addition, to characterize the degree and pattern 
of cognitive impairments, neuropsychological testing 
could aid in differentiating between psychological 
comorbidities and a dementia process. For example, one 
of Ms A’s neuropsychological evaluations raised issues 
regarding diminished effort. While this is concerning 
for a psychological contribution, it remains important 
to complete a full workup to evaluate for an underlying 
neurodegenerative process because the 2 could coexist. In 

Figure 2. Ms A’s Magnetic Resonance Imaging of the Brain 

A. Coronal T1 view demonstrating atrophic hippocampal formations 
bilaterally (blue arrows).

B. Axial T1 view showing atrophy also involves the frontal (white arrow) 
and parietal (orange arrow) lobes.
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the evaluation of Ms A, brain MRI and FGD-PET scans were 
abnormal and showed cerebral atrophy and hypometabolism 
suggestive of Alzheimer’s disease. While Ms A’s history of 
abuse and diminished effort may have contributed to her 
presentation, imaging findings demonstrated a comorbid 
neurologic process.

Ms A’s case is also notable due to the early age of 
presentation. The evaluation of early-onset dementia involves 
more complete and thorough testing for other contributing 
factors. While history is paramount for evaluation of all 
cognitive impairment, it is especially important to evaluate 
in early-onset dementia. Evaluation of the exact type of 
cognitive impairment, personality changes, time course, and 
family history of dementia is essential. Assessment for other 
underlying pathologies such as multiple sclerosis, underlying 
neoplasm, or other organ system dysfunctions is also 
vital (Harvey, 1979). This is accomplished by performing 
laboratory studies and brain imaging, and lumbar puncture 
should be considered if central nervous system autoimmune 
or infection etiologies are suspected (Knopman et al, 2001). 
Furthermore, CSF biomarkers for Alzheimer’s disease are 
clinically available. Despite this more thorough workup, 
diagnosis of early-onset Alzheimer’s dementia is complicated 
by the many variations in presentation in comparison to late-
onset Alzheimer’s disease. More frequently in early-onset 
Alzheimer’s dementia, nonamnestic and focal phenotypes 
such as frontal/dysexecutive, visual (posterior cortical 
atrophy), or language (logopenic progressive aphasia) 
variants are present (Mendez, 2017). There is also an increase 
in the occurrence of depression compared to late-onset 
Alzheimer’s disease (Rosness et al, 2010). Imaging findings 
are also varied and demonstrate a greater neocortical atrophy 
focused more in the parietal areas and less atrophy in the 
mesial temporal lobe and hippocampal formations when 

compared to findings in patients with late-onset Alzheimer’s 
disease (Migliaccio et al, 2015). Clinical progression of 
disease is significant for a faster rate of decline with higher 
burden of neurotic plaques, neurofibrillary tangles, and 
greater synapse loss. It is important to consider the age at 
presentation and to recognize that early-onset Alzheimer’s 
disease may not appear in the typical presentation that 
providers consider in late-onset Alzheimer’s disease.
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Figure 3. Ms A’s Fluorodeoxyglucose Positron Emission Tomography of the Brain 

 

A. Sagittal view demonstrating hypometabolism (lighter shade of color) in 
posterior cingulate (red arrow) and precuneus (black asterisk) regions.

B. Axial view showing hypometabolism in bilateral parietal lobes 
(blue arrows) and posterior cingulate gyrus (red arrow).
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Posttest
To obtain credit, go to http://www.cmeinstitute.com/activities/Pages/PCC.aspx 
to complete the Posttest and Evaluation. A $10 processing fee is required. 

1. Which of the following is not one of the differences that have been noted in 
patients with early-onset (symptoms starting before age 65 years) versus late-onset 
Alzheimer disease (AD)?

a. Patients with early-onset AD are more likely to present with non–memory-predominant 
symptoms such as aphasia or visuospatial dysfunction.

b. Patients with early-onset AD are more likely to have mood symptoms such as depression.
c. Magnetic resonance imaging (MRI) of the brain in patients with early-onset AD 

demonstrates less atrophy in hippocampal formations compared to patients with late-
onset AD.

d. Clinical progression is slower in patients with early-onset AD.

2. Fluorodeoxyglucose positron emission tomography (FDG-PET) scan of the brain 
could be appropriate as part of a dementia evaluation. Decreased metabolic 
activities are observed in all of the following brain regions in patients with AD 
except: 

a. Bilateral superior frontal lobes
b. Basal ganglia
c. Precuneus and posterior cingulate regions
d. Posterior temporal and parietal lobes

3. You are in the process of evaluating cognitive complaints of Titus, who is a  
62-year-old man in otherwise good health. After workup including bedside 
cognitive assessment, laboratory studies to screen for potentially treatable causes of 
cognitive impairment, and MRI of the brain to investigate structural abnormalities, 
the etiology remains unclear, although you suspect Titus could be experiencing 
early-onset AD. Which of the following strategies is least likely to provide additional 
information regarding the diagnosis?

a. Obtain neuropsychological evaluation to better assess the degree and pattern of cognitive 
impairment

b. Obtain FDG-PET scan of the brain to assess for pattern of hypometabolism 
c. Obtain routine electroencephalogram to evaluate for seizures  

http://www.cmeinstitute.com/activities/Pages/PCC.aspx
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