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Pr esen tation of C a se

Dr. Bradford C. Dickerson: A 70-year-old woman was seen in the memory disorders clinic 
of this hospital because of progressive cognitive difficulties involving word finding. 
She was interviewed with the assistance of her daughter.

The patient had reportedly been well until approximately 8 years before this 
evaluation, when gradually progressive difficulties with word finding developed, 
along with associated confusion about the meaning of some words. For example, 
during a conversation about a recent family event, she did not understand what the 
phrase “punch bowl” meant. She also had increased egocentric behavior, during 
which she spoke most frequently about herself. She had a good memory for recent 
events of her life and could recount multiple stories (at times to an excessive 
extent during history taking, such that she required refocusing). She had an excel-
lent sense of direction. She had an uncharacteristically matter-of-fact reaction to 
the death of a sibling and of her dog (being less upset than her family expected). 
She occasionally had mildly inappropriate behavior, such as saying “I love you” to 
people to whom she was not particularly close.

The patient was right-handed. Approximately 10 years earlier, she had a tick bite 
and was treated with antibiotic agents after a test for Lyme disease was positive. 
When she was 7 years of age, she fell out of a tree and hit her head, but she did not 
lose consciousness and was not hospitalized. There was no history of recent head 
injury, stroke, seizure, transient ischemic attack, meningitis, encephalitis, exposure 
to human immunodeficiency virus, thyroid disorder, heart disease, hypertension, 
hyperlipidemia, diabetes mellitus, liver disease, kidney disease, cancer, pulmonary 
disorders, exposure to heavy metals, or learning disability. Her only surgical history 
included three cesarean sections. Her medications were a multivitamin, vitamin C, 
ginkgo biloba, calcium, magnesium, and zinc, and she had no known allergies. 
Since the death of her husband 10 years earlier, she had lived alone (in a different 
state than her daughter) and was able to perform all activities of daily living inde-
pendently, including managing her money, paying bills, and volunteering in the com-
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munity (i.e., visiting senior centers to play piano 
and attending regular community choir practices). 
She drank alcohol once or twice per month and 
did not smoke or use illicit drugs. She had been 
a teacher and had later worked in business with 
her husband until his death. A brother in his 60s 
had Parkinson’s disease, and a sister in her 80s had 
Parkinson’s disease and dementia. Her six children 
and her grandchildren were healthy.

On examination, the patient was alert, attentive, 
well-groomed, cooperative, and pleasant. The blood 
pressure was 120/70 mm Hg, the pulse 78 beats 
per minute and regular, and the weight 68.6 kg. 
She had a score on the Mini–Mental State Exami-
nation of 28 (with scores ranging from 0 to 30 and 
higher scores indicating better cognitive function), 
because she was unable to recall the name of the 
hospital or the county. She had a score on the 
Clinical Dementia Rating scale of 0 (with scores 
ranging from 0 to 3 and lower scores indicating 
better cognitive function). The neurologic exami-
nation was normal, including evaluation of the 2nd 
through 12th cranial nerves, power, bulk, tone, 
coordination, stance, and gait; the deep tendon 
reflexes were 1+ throughout. The platelet count 
was 362,000 per cubic millimeter (reference range, 
150,000 to 350,000), and the folate level was 20 ng 
per milliliter (45 nmol per liter; reference range, 
3 to 17 ng per milliliter [7 to 39 nmol per liter]). 
The hematocrit, hemoglobin level, white-cell count, 
and blood levels of vitamin B12, electrolytes, glu-
cose, calcium, total protein, albumin, globulin, 
and thyrotropin were normal, as were the results 
of renal- and liver-function tests. A rapid plasma 
reagin test was nonreactive, and testing for anti-
bodies to Borrelia burgdorferi was negative. As part 
of the standard evaluation for a suspected cogni-
tive impairment, the patient was referred for 
neuro psychological testing, speech pathological 
evaluation, and imaging studies of the head.

Dr. Janet C. Sherman: On neuropsychological test-
ing, the patient’s performance on a screen of non-
verbal abilities indicated that she had average pre-
morbid intellectual abilities. Language impairment 
was evident both through clinical observations and 
when she performed verbal tasks, including tasks 
of confrontation naming, verbal fluency (for which 
she had substantially more difficulty with seman-
tic fluency than with phonemic fluency), verbal 
abstraction, and comprehension of individual 
words. Her spontaneous speech was fluent, but 
she had notable difficulty with word finding and 

made occasional paraphasic errors. She often had 
difficulty comprehending words, such as “cork,” 
“misplaced,” “bored,” and “pessimism.” Her per-
formance on tests of attention and executive func-
tioning varied; her greatest impairments were evi-
dent when the tasks required language mediation, 
and these impairments contrasted with her gen-
erally normal performance on tasks that were not 
verbally mediated. Similarly, her performance was 
normal on a test of nonverbal memory but was 
substantially impaired on a test of verbal memory. 
Her storage of verbal information was difficult 
to assess because of her impaired acquisition and 
anomia. Her storage of nonverbal information was 
normal, as was her performance on visuospatial 
tasks. She did not report symptoms of depression 
or anxiety on self-reported assessments.

Ms. Daisy Hochberg: Speech pathological evalu-
ation revealed that the patient had fluent, articu-
late speech with pauses for word finding, vague 
word substitutions, and circumlocutions. She was 
somewhat tangential in her speech and was fix-
ated on telling stories from her life, such that she 
required frequent refocusing on the topic at hand. 
She had substantial impairment on a test of nam-
ing, with superordinate responses, and she had 
impairment on word–picture matching. Rare pho-
nemic paraphasias were present. Auditory compre-
hension was impaired for words she no longer 
recognized and for sentences with complex syntax. 
Sentence repetition was intact. A written language 
assessment revealed that she could read normally 
and had mild agrammatism in written language 
samples. A semantic picture–picture matching test 
revealed no evidence of visual agnosia. (A portion 
of the speech pathological evaluation is shown in 
Video 1, available with the full text of this article 
at NEJM.org.)

Dr. Dickerson: A clinical diagnosis was made, and 
additional diagnostic tests were performed.

Clinic a l Differ en ti a l Di agnosis

Dr. M.-Marsel Mesulam: As a behavioral neurologist, 
my first task is to make a syndromic diagnosis 
on the basis of the distribution of impaired and 
preserved functional domains. This 70-year-old, 
right-handed woman presented with language 
dysfunction characterized by impairment of word 
finding, object naming, and word comprehension. 
She had a few peculiarities of comportment, such 
as blunted empathy and excessive conviviality, but 

A video showing 
a portion of the 
patient evaluation 
is available at 
NEJM.org
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other aspects of behavior and cognition had re-
mained mostly intact. Therefore, her principal di-
agnostic feature is aphasia.

Aphasia

The differential diagnosis of aphasia includes a 
long list of left-hemisphere diseases, including 
stroke involving the middle cerebral artery, hemi-
plegic migraine, cancer, herpes simplex encepha-
litis, multiple sclerosis, and many others. However, 
this patient’s symptoms progressively worsened 
over an 8-year period, and none of these processes 
take that long to develop. On the basis of the long 
time course of her syndrome, we can infer that this 
patient had a neurodegenerative disease. The only 
alternative diagnosis to consider is Creutzfeldt–
Jakob disease, which can cause a focal progressive 
aphasia that may evolve over a period of 3 or 4 years 
but almost never over a period of 8 years.1,2

Primary Progressive Aphasia

On the basis of the long time course, we can con-
fidently conclude that she had the syndrome of 
primary progressive aphasia, an acquired language 
disorder caused by a neurodegenerative process, 
with relative preservation of other domains.3,4 In 
contrast to typical dementias that occur in late 
life, primary progressive aphasia most commonly 
starts before 65 years of age and is not associated 
with memory loss. There are three variants of pri-
mary progressive aphasia: agrammatic, logopenic, 
and semantic.5

The agrammatic variant is characterized by 
the construction of grammatically incorrect sen-
tences and a loss of fluency in the setting of pre-
served word comprehension. The logopenic variant 
is characterized by impairment of word finding, 
poor language repetition, and fluctuating fluency 
in the setting of preserved grammar and word 
comprehension. The semantic variant is charac-
terized by impairment of object naming and word 
comprehension in the setting of preserved fluency, 
repetition, and grammar. Pauses for word finding 
and impaired object naming can occur in each 
of the variants. The most distinctive feature of 
this patient’s presentation is the loss of word 
comprehension, a finding that most closely fits 
the semantic variant of primary progressive apha-
sia (Fig. 1).

One alternative clinical diagnosis to consider 
is the closely related syndrome of semantic de-
mentia, in which the deficit of word comprehen-

sion is accompanied by additional associative ag-
nosias (impairments in recognition) of objects and 
faces.6 These features were not present in this 
patient.

Asymmetric degeneration of the cerebral cor-
tex in the language-dominant (usually left) hemi-
sphere is a common feature present in all patients 
with primary progressive aphasia. Cortical areas 
remaining outside the left-hemisphere language 
network and nearly all cortical areas of the right 
hemisphere may remain unaffected for years, 
which explains why patients with primary pro-
gressive aphasia are typically able to perform most 
activities of daily living, as shown by this patient’s 
score of 0 on the Clinical Dementia Rating scale 
(indicating no functional impairment).

Each variant of primary progressive aphasia is 
associated with a different anatomical site of peak 
atrophy in the left-hemisphere language network: 
the inferior frontal gyrus (Broca’s area) in the 
agrammatic variant, the temporoparietal junc-
tion (Wernicke’s area) in the logopenic variant, 
and the anterior temporal lobe in the semantic 
variant.7-10 In semantic dementia, preferential at-
rophy of the anterior temporal lobe also occurs 
but usually in a more symmetric pattern that in-
volves both hemispheres.11

Given that this patient’s presentation is most 
consistent with a diagnosis of the semantic vari-
ant of primary progressive aphasia, I expect that 
structural magnetic resonance imaging (MRI) will 
show severe atrophy in the anterior temporal lobe 
that is much more pronounced on the left side 
of the brain than on the right side. Furthermore, 
as part of the standard evaluation for a patient such 
as this one, I would perform 18F-fluorodeoxyglu-
cose–positron-emission tomography (FDG-PET) 
to see if there is hypometabolism, particularly on 
the left side, which can also extend to additional 
ipsilateral and contralateral cortical areas that are 
interconnected with the left anterior temporal lobe.

Im aging S t udies

Dr. R. Gilberto Gonzalez: MRI of the head (Fig. 2), 
performed without the administration of gado-
linium, revealed asymmetric volume loss of the 
left temporal lobe — especially its anterior and 
mesial aspects, including the subcortical white 
matter, amygdala, and hippocampus — along 
with corresponding dilatation of the left temporal 
horn. A fluid-attenuated inversion recovery (FLAIR) 
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image (not shown) revealed slightly increased hy-
perintensity of the anterior temporal lobe, as com-
pared with the right side, but there was no other 
signal abnormality.

Dr. Keith A. Johnson: Four months after the pa-
tient’s initial evaluation, FDG-PET revealed hypo-
metabolism of the bilateral frontal lobes asym-
metrically and of the bilateral temporal lobes that 
was greater on the left side than on the right side 
(Fig. 3).

Differ en ti a l Di agnosis

Neurodegenerative Diseases  
of the Anterior Temporal Lobe

Dr. Mesulam: The anterior temporal lobe is an area 
of the brain that is critically involved in object 
naming and word comprehension. Multiple lines 
of evidence suggest that the left anterior tempo-
ral lobe is specialized for word comprehension 
(recognition), whereas the right anterior tempo-
ral lobe may serve a similar function for objects 
and faces. Disease of the anterior temporal lobe 
therefore leads to the semantic variant of primary 
progressive aphasia when it occurs predominant-
ly on the left side, to semantic dementia with ex-
tensive impairment of word, face, and object recog-
nition when it occurs bilaterally, and to progressive 

associative agnosias when it occurs predominantly 
on the right side.11-15 In this patient, the finding of 
asymmetric atrophy of the left anterior temporal 
lobe is consistent with the clinical diagnosis of 

Figure 1. Variants of Primary Progressive Aphasia.

Data are adapted from Mesulam et al.4
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Agrammatic Logopenic

Mixed Semantic
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Poor Good

There is prominent impairment of single-word
comprehension. Naming is severely impaired and
reflects failures of word comprehension and retrieval.
Grammar and repetition are preserved. Speech is
vague and may contain semantic paraphasias and
circumlocutions. Peak atrophy is located in the
anterior temporal lobe. The cause is usually TDP-
associated frontotemporal lobar degeneration, type C,
but Pick’s disease can also be seen.

Word-retrieval pauses lead to variable loss of flu-
ency, usually accompanied by anomia. Circumlo-
cutions and phonemic paraphasias are common.
Grammar and single-word comprehension are
preserved. Patients can be classified on the basis 
of integrity of repetition. The posterior (tempo-
roparietal) part of the language network is a region
of peak atrophy. The cause is most commonly
Alzheimer's disease, but frontotemporal lobar
degeneration can also be seen.

The defining feature is the combination of compre-
hension and grammar impairments of nearly equal
severity at relatively early stages of the disease.
Peak atrophy sites are seen in the inferior frontal
gyrus and the anterior temporal lobe. The number
of cases that have resulted in autopsy is too small
to allow for reliable statements about the underlying
cause.

Syntax and word endings are abnormal. Phrase
structure is impoverished. Fluency is usually low.
Speech may be effortful with word-finding hesitations.
Comprehension of syntactically complex sentences
may be impaired, but single-word comprehension
is preserved. Naming may or may not be impaired. 
The left inferior frontal gyrus is almost always a region
of peak atrophy. The most common cause is fronto-
temporal lobar degeneration with tauopathy, but
TDP-associated frontotemporal lobar degeneration
and Alzheimer's disease can also be seen.

Comprehension

Grammar

Figure 2. MRI of the Head.

A high-resolution coronal T1-weighted image obtained at 
the level of the temporal lobes shows generalized loss of 
parenchymal tissue (arrow) and superimposed severe, 
asymmetric atrophy (arrowhead) of left temporal lobes, 
including cortical thinning of the temporal gyri and se-
vere shrinkage of the left hippocampal formation, with 
resultant expansion of the left temporal horn and sulci.
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the semantic variant of primary progressive apha-
sia rather than semantic dementia.

In patients with primary progressive aphasia, 
the underlying pathologic process is usually caused 
by frontotemporal lobar degeneration or Alzheim-
er’s disease. Approximately 60% of cases of 
primary progressive aphasia are associated with 
frontotemporal lobar degeneration, and 40% are 

associated with Alzheimer’s disease. PET with 
amyloid-binding compounds (amyloid PET) would 
be useful in this patient to determine whether her 
primary progressive aphasia is likely to be caused 
by Alzheimer’s disease. A positive result on amy-
loid PET increases the likelihood of Alzheimer’s 
disease, whereas a negative result definitively rules 
out Alzheimer’s disease and makes frontotempo-

Figure 3. 18F-Fluorodeoxyglucose–Positron-Emission Tomographic (FDG-PET) Scans.

Four months after the initial evaluation, FDG-PET scans show hypometabolism of the bilateral frontal lobes asym-
metrically and of the bilateral temporal lobes that is greater on the left side than on the right side. Panel A shows 
cortical surface projections of the FDG distribution. Panel B shows cortical surface projections of a statistical analy-
sis derived from comparison of the patient’s scans with a sample of normal scans; the distribution of the patient’s 
abnormal metabolism in the frontal and temporal lobes is shown in dark blue, and normal variation in visual activa-
tion is shown in red and white. The color scale represents standard deviations from the normal scans. The letters 
surrounding each projection indicate the orientation of the image: A denotes anterior, I inferior, L left, P posterior, 
R right, and S superior.
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ral lobar degeneration the most likely cause. There-
fore, the next step in this patient’s evaluation 
should be to perform amyloid PET.

Dr. Johnson: Amyloid PET was performed with 
the administration of 11C-labeled Pittsburgh com-
pound B, in accordance with a research protocol. 
The imaging study showed elevated uptake in the 
medial and lateral prefrontal and temporoparietal 
cortexes (Fig. 4).

Dr. Mesulam: The positive result on amyloid PET 
in this case is thought-provoking but needs to be 
interpreted with consideration of the patient’s 
age at the time of imaging. A positive result on 
amyloid PET can be seen in elderly persons with 
no known cognitive abnormalities.16 Furthermore, 
prominent impairment of single-word compre-
hension of the type described in this patient and 
severe focal degeneration of the anterior tempo-
ral lobe are two features of primary progressive 
aphasia that are almost never encountered when 
the condition is caused by Alzheimer’s disease.17

There is a strong correlation between the seman-
tic variant of primary progressive aphasia and a 
type of frontotemporal lobar degeneration that 
is linked to the presence of abnormal deposits of 
TAR DNA-binding protein 43 (TDP-43), an RNA-
binding protein with a wide range of targets. 
TDP-associated frontotemporal lobar degeneration 
has several subtypes, defined according to the pat-
tern of inclusions, and the semantic variant of 
primary progressive aphasia is associated with 
type C in 80% of cases. Therefore, despite the 

positive result on amyloid PET, I think that this 
patient’s primary progressive aphasia is caused 
by TDP-associated frontotemporal lobar degen-
eration, type C, rather than Alzheimer’s disease.

Dr. Eric S. Rosenberg (Pathology): Dr. Dickerson, 
would you tell us your clinical impression when 
you evaluated this patient and also what happened 
with her?

Dr. Dickerson: On the basis of our clinical evalu-
ation and imaging studies, our initial diagnosis 
was primary progressive aphasia. Once this diag-
nosis was made, we had to deliver the news that, 
at present, there are no disease-modifying thera-
pies and few symptomatic therapies for primary 
progressive aphasia. Nevertheless, the cognitive 
and behavioral symptoms are treatable, and treat-
ment is best determined by a multidisciplinary 
team of specialists.18 Treatment includes pharma-
cologic and nonpharmacologic management of 
symptoms, management of coexisting conditions, 
psychosocial support, and education of the pa-
tient and family.19

As is the case for many patients with primary 
progressive aphasia, new symptoms beyond those 
affecting language began to arise in this patient 
with time.20 As she progressively lost semantic 
memory, she was no longer able to carry out in-
strumental activities of daily living, and she moved 
to an assisted-living facility when she was 72 years 
of age. Behavioral symptoms,21 including compul-
sivity, disinhibition, and agitation when efforts 
were made to curb her behavior, became promi-

Figure 4. PET Scans for Amyloid.

Amyloid PET scans, obtained with the administration of 11C-labeled Pittsburgh compound B, in accordance with a 
research protocol, show uptake in the medial and lateral prefrontal and temporoparietal cortexes. The color scale 
represents the distribution volume ratio of 11C-labeled Pittsburgh compound B. All images are displayed in radio-
graphic orientation (i.e., the right side of the image is the patient’s left side).
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nent. Citalopram was used with some benefit to 
treat these symptoms. However, over time, her 
symptoms progressed and led to her placement 
in an acute geriatric psychiatry unit, where she 
was treated with olanzapine and lorazepam. Her 
symptoms continued to progress, and she was 
placed in a skilled nursing facility when she was 
74 years of age. She had increasing difficulty 
with recognizing even close family members, as 
well as urinary and bowel incontinence and di-
minished ability to carry out basic activities of 
daily living, such as showering, dressing, and 
brushing her teeth. Ultimately, she “forgot” how 
to walk. When the patient was 77 years of age, 
she had decreased interest in food and increased 
difficulty with swallowing, and hospice services 
were engaged. She was enrolled in a Namaste 
Care program (i.e., a program for persons with 
advanced-stage dementia),22 which provided her 
with calming, supportive end-of-life care, and 
she passed away peacefully 1 day before her 78th 
birthday. A limited autopsy was performed.

Clinic a l Di agnosis

Primary progressive aphasia, semantic variant.

Dr . M.-M a r sel Mesul a m’s 
Di agnosis

Primary progressive aphasia, semantic variant, due 
to TAR DNA-binding protein 43 (TDP-43)–asso-
ciated frontotemporal lobar degeneration, type C.

Pathol o gic a l Discussion

Dr. Matthew P. Frosch: The autopsy was limited to an 
examination of the central nervous system. The 
brain weighed 1020 g in the fresh state, and there 
was evidence of atrophy of the temporal lobes 
that was more severe in the left hemisphere than 
in the right hemisphere (Fig. 5A). Within the tem-
poral lobes, the atrophy was more severe in the 
inferomedial portion than in the superior por-
tion. There was mild atrophy involving the fron-
tal lobe, without notable asymmetry. After cut-
ting into the coronal plane, there was evidence 
of moderate cortical atrophy involving the fron-
tal and superior temporal lobes and extreme at-
rophy involving the inferior and medial temporal 
lobes (Fig. 5B and 5C). There was enlargement 
of the lateral ventricle and of the temporal horn 

of the ventricle, and there was volume loss in the 
hippocampus (Fig. 5C). The most severe cortical 
atrophy resulted in friable tissue without well-
defined gray–white distinction.

Microscopic examination of the most severely 
affected cortical regions revealed near-complete 
neuronal loss with corresponding extensive reac-
tive gliosis. In areas of the cortical region that 
had less-severe atrophy on gross examination, 
there was mild neuronal loss with corresponding 
mild gliosis. A range of immunohistochemical 
studies was performed as a routine assessment 
for neurodegenerative diseases. The most prom-
inent finding was the presence of long TDP-43–
positive neuropil threads and dystrophic neurites 
in temporal and frontal cortexes (Fig. 5D and 5E). 
There were very few neuronal cytoplasmic inclu-
sions and no evident neuronal intranuclear in-
clusions. In keeping with the presence of TDP-
43–positive inclusions, there was severe neuronal 
loss from area CA1 of the hippocampal forma-
tion without accumulation of a substantial bur-
den of neurofibrillary tangles (Fig. 5E); this pat-
tern meets the neuropathological definition of 
hippocampal sclerosis. The severity of the focal 
cortical atrophy (lobar atrophy) and the presence 
of TDP-43–positive inclusions accompanied by 
hippocampal sclerosis support the neuropatho-
logical diagnosis of TDP-43–associated fronto-
temporal lobar degeneration, type C.23,24

Immunohistochemical assessment revealed the 
presence of β-amyloid deposits in the neocortex, 
hippocampal formation, striatum, and brain stem 
but not in the cerebellum; this distribution cor-
responds to Thal stage 4 of 5 for amyloid depo-
sition.25 Immunohistochemical assessment for tau 
revealed the presence of neurofibrillary tangles 
in the entorhinal cortex, subiculum, and portions 
of the cornu ammonis; this distribution corre-
sponds to Braak and Braak stage II of VI.26 As-
sessment for neuritic plaques, performed ac-
cording to the Consortium to Establish a Regis-
try for Alzheimer’s Disease criteria, revealed that 
plaques were only sparsely present in the cere-
bral cortex.27 This combination of results merits 
a score of A3B1C1 according to the 2012 National 
Institute on Aging–Alzheimer’s Association guide-
lines for the neuropathological assessment of Al-
zheimer’s disease; the score reflects the severity 
of three variables — deposition of β-amyloid, ac-
cumulation of neurofibrillary tangles, and burden 
of neuritic plaques — on a scale ranging from 0 to 
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3, with higher scores indicating greater severity. 
This patient’s score is associated with disease that 
has a low likelihood of resulting in cognitive im-
pairment.28

The pattern of cerebral cortical atrophy is 
consistent with the clinical diagnosis of fronto-
temporal dementia,24 a clinical syndrome that 
is categorized as either the behavioral variant of 
frontotemporal lobar degeneration or primary 

progressive aphasia. Neuropathological classifi-
cation of frontotemporal lobar degeneration, the 
condition that is typically present in patients with 
frontotemporal dementia, begins with separation 
into either the group characterized by the pres-
ence of tau-containing inclusions in the form of 
tangles and neuropil threads (in the absence of 
β-amyloid plaques) or the group characterized 
by the presence of inclusions composed of TDP-

Figure 5. Autopsy Specimens.

A photograph of the ventral surface of the brain shows atrophy of the temporal lobes that is greater on the left side 
than on the right side (Panel A). Photographs of coronal slabs obtained at the levels of the anterior and body of the 
hippocampus (Panels B and C, respectively) show severe atrophy of the inferior and medial temporal lobe and less-
er degrees of atrophy of the insula, cingulate, and anterior frontal lobes. Immunohistochemical staining for TAR 
DNA-binding protein 43 (TDP-43) shows multiple long, dystrophic neurites (Panel D, arrow); a single long, dystro-
phic TDP-43–positive neurite (Panel E); and neuronal loss from area CA1 of the hippocampal formation (hippocam-
pal sclerosis) (Panel F).

A B C

E FD
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43.29 TDP-associated frontotemporal lobar degen-
eration is further classified into subgroups de-
fined according to the pattern of inclusions: type 
A is associated with the presence of many neu-
ronal cytoplasmic inclusions and short dystro-
phic neurites, type B with the presence of some 
neuronal cytoplasmic inclusions and rare dystro-
phic neurites, and type C with the presence of 
rare neuronal cytoplasmic inclusions and long 
dystrophic neurites (as was seen in this patient).23 
Although the clinicopathological correlations are 
not exact, type C lesions often occur with the 
semantic variant of primary progressive aphasia, 
semantic dementia, or the behavioral variant of 
frontotemporal lobar degeneration.

A Physician: Is there a difference in how a pa-
tient with primary progressive aphasia would be 
treated if the underlying cause is Alzheimer’s dis-
ease versus frontotemporal lobar degeneration?

Dr. Mesulam: If the patient has a type of pri-
mary progressive aphasia that is frequently as-
sociated with Alzheimer’s disease and biomarker 
studies are positive for Alzheimer’s disease, med-
ications such as cholinesterase inhibitors (e.g., 

galan tamine, rivastigmine, and donepezil) and 
memantine would be indicated. However, there 
is no convincing evidence that these medica-
tions help the aphasia. A rigorous trial that in-
cludes only patients with primary progressive 
aphasia who have clinical and biomarker evi-
dence  supportive of Alzheimer’s disease remains 
to be done.

A nat omic a l Di agnosis

Primary progressive aphasia, semantic variant, due 
to TAR DNA-binding protein 43 (TDP-43)–asso-
ciated frontotemporal lobar degeneration, type C.

This case was presented and discussed at the 20th annual 
Harvard Medical School Continuing Medical Education course, 
“Dementia: A Comprehensive Update,” organized by Alireza Atri, 
M.D., Ph.D., and Bradford C. Dickerson, M.D.

The neuropathological evaluation in this case was supported 
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AG005134).
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lantern slides updated: complete powerpoint slide sets from the clinicopathological conferences

Any reader of the Journal who uses the Case Records of the Massachusetts General Hospital as a teaching exercise or reference 
material is now eligible to receive a complete set of PowerPoint slides, including digital images, with identifying legends, 
shown at the live Clinicopathological Conference (CPC) that is the basis of the Case Record. This slide set contains all of the 
images from the CPC, not only those published in the Journal. Radiographic, neurologic, and cardiac studies, gross specimens, 
and photomicrographs, as well as unpublished text slides, tables, and diagrams, are included. Every year 40 sets are produced, 
averaging 50-60 slides per set. Each set is supplied on a compact disc and is mailed to coincide with the publication of the 
Case Record.

The cost of an annual subscription is $600, or individual sets may be purchased for $50 each. Application forms for the current 
subscription year, which began in January, may be obtained from the Lantern Slides Service, Department of Pathology, 
Massachusetts General Hospital, Boston, MA 02114 (telephone 617-726-2974) or e-mail Pathphotoslides@partners.org.
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