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A 64-year-old man complained of progressive memory loss for 12 days. Neurologic examination
indicated moderate cognitive decline. Autoimmune antibody testing showed that both AMPAR
and NMDA receptor (NMDAR) antibodies were positive in serum and CSF. Paraneoplastic
encephalitis was diagnosed initially. Further evaluations confirmed 2 malignant tumors in-
cluding lung small cell carcinoma, renal clear cell carcinoma, and multiple benign tumors
including abdominal wall hamartoma, colon adenoma with severe atypical hyperplasia, and
multiple cysts in liver and kidney. Further physical examination showed macrocephaly and
multiple mucocutaneous lesions including acrokeratosis, fissured tongue, and mucocutaneous
papillomatosis around his gingiva and neck (figure). Whole-exome sequencing test via next-
generation sequencing identified a pathogenic heterozygous mutation c.438delC in the KLLN
gene. Cowden syndrome (CS) was diagnosed.

Figure Clinic findings of the patient indicating Cowden syndrome

Acrokeratosis of the fingers and toes (A, C), mu-
cocutaneous papillomatosis around the gingiva
and neck (B, D), and fissured tongue (E) consti-
tuted specific skin changes. EnhancedCT showed
malignant tumors in lung and kidney (F, G).
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CS is a rare autosomal dominant inherited disease charac-
terized by increased incidence of malignant tumors in multi-
ple organs especially breast, thyroid, and genitourinary
system. Mucocutaneous lesions such as acrokeratosis, facial
trichilemmomas, and oral mucosal papillomatosis are the
most specific features in CS, as well as neurologic manifes-
tations including Lhermitte-Duclos disease, macrocephaly,
mental retardation, intellectual impairment, and intracranial
vascular malformation.1 Cowden-like syndrome (CS-like,
CSL) shares some clinical features of CS, but does not
meet all of the clinical diagnostic criteria for CS. Both PTEN
gene mutation and KLLN gene promoter hypermethylation
are associated with CS/CSL.2 KLLN gene point mutation as
in this patient has not been well-described and needs further
study. It is recommended that patients with CS without
germline PTEN mutations should be offered KLLN gene
testing for seeking promoter methylation. In addition, CS
should be differentiated from Bannayan-Riley-Ruvalcaba
syndrome (BRRS). Although BRRS is also included in the
PTEN hamartoma tumor syndrome, BRRS is not considered
to increase the risk for cancer.3 In this case, we considered that
the rapid cognitive decline was caused by paraneoplastic en-
cephalitis. However, multiple tumors were caused by CS.
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Mystery Case Responses: 64-year-old manwith
rapid-onset dementia
The Mystery Case series was initiated by the Neurology®
Resident & Fellow Section to develop the clinical reasoning
skills of trainees. Residency programs, medical student pre-
ceptors, and individuals were invited to use this Mystery Case
as an educational tool. Responses to multiple-choice ques-
tions formulated using this case were solicited through
a group email sent to the American Academy of Neurology
Consortium of Neurology Residents and Fellows and through
social media. We received 440 responses. The majority of
respondents (64%) had been in practice for 1–4 years; 53%
were residents or fellows while 36% were faculty/board-
certified physicians; the remainder were medical students or
advanced practice providers. A total of 71% resided outside
the United States. A wide range of practice settings and
countries was represented.

When presented with this brief vignette about a 64-year-old
man with rapid-onset dementia and asked to prioritize the
next steps in the evaluation, 92.3% correctly chose brain MRI,
84.3% correctly chose autoimmune/paraneoplastic encepha-
litis antibodies, and 40.2% correctly chose RT-QuIC test. The
most frequently selected incorrect options were CSF β-amy-
loid and tau biomarkers (21.1%) and CSF neurotransmitters
(13.4%). Although β-amyloid and tau biomarkers are an im-
portant part of dementia evaluation, the other options are
more likely to have a higher yield in rapid-onset dementia.
Neurotransmitter abnormalities usually present during the
pediatric years and have additional findings like seizures or
abnormal movements.

After being given the results showing a positive AMPAR and
NMDAR antibodies in serum and CSF, participants were
asked to choose the next tests they would consider first. The
majority of respondents correctly chose chest, abdomen, and
pelvis CT (80.5%), whole-body PET (60.7%), and testicular
ultrasonography (52.0%). The main diagnostic focus in a pa-
tient this age with the mentioned antibodies should be to rule
out a malignancy. CSF cytology and flow cytometry (40.7%)
and whole-spine MRI (10.9%) were also frequently chosen
answers. Although these are important tests for CNS malig-
nancy, most of the time, AMPAR and NMDAR are associated
with disease outside the nervous system.

Finally, additional information regarding clinical findings and
types of tumors found was given to the participants, who were
asked to choose their main diagnosis. CS was correctly chosen
by 23.6% of the respondents. Common but incorrect answers
were Li-Fraumeni syndrome (23.6%), Peutz-Jeghers syndrome
(15.7%), and neurofibromatosis type 1 (14.8%). CS is an au-
tosomal dominant hereditary cancer syndrome. The most
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common cause is PTEN mutations (in 80% of patients), but
mutations in SDHB/C/D, PIK3CA,AKT1, andKLLN have also
been described. There are certain characteristics that should
raise strong clinical suspicion of Cowden disease, including
Lhermitte‐Duclos disease (dysplastic cerebellar gangliocy-
toma), extreme macrocephaly, oral mucosa papillomatosis, and
penile freckling.1
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