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Abstract: We describe a 40-year-old female patient who presented with sleep disturbance, intermit-
tent headache, and gradual subjective cognitive decline. 18F-fluorodeoxyglucose (FDG) positron
emission tomography (PET) showed mild FDG hypometabolism in bilateral parietal and temporal
lobes. However, 18F-florbetaben (FBB) amyloid PET revealed diffuse amyloid retention in the lateral
temporal cortex, frontal cortex, posterior cingulate cortex/precuneus, parietal cortex, and cerebel-
lum. This finding supports the clinical significance of amyloid imaging in diagnostic work-up of
early-onset Alzheimer’s disease (EOAD).
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A 40-year-old female patient visited an outpatient clinic complaining of sleep distur-
bance, intermittent headache, and gradual subjective cognitive decline, which had started
two years earlier and progressed in the past year. Working as a ballet dancer, she often
repeated the mistake of forgetting dance motions, which made her quit the job and put
her in a stressful situation. Her sleep disturbance and headache were not reported every
time, but these symptoms occasionally appeared in stressful situations. Her mother was
diagnosed with Alzheimer’s disease (AD) when she was in her 30s. There was no other
past medical history. Her laboratory results, including a complete blood count, electrolytes,
glucose, lipid profiles, and a thyroid function test, did not reveal any abnormalities. Her
Apolipoprotein E genotyping was reported as E3/E3. Physical examination also revealed
no abnormalities. A neuropsychological test battery was implemented to evaluate the
patient’s cognitive status. She scored 21 on the mini-mental status examination (MMSE)
and 0.5 on the clinical dementia rating scale (CDR) on the first time visit to our clinic, which
suspected amnestic mild cognitive dementia.

Figure 1. Brain MRI showed no signal abnormality or mass lesion in the whole brain parenchyma
((A), T2-weighted; (B), Fluid-attenuated inversion recovery axial image). After that, 18F-FDG PET/CT
with intravenous injection of 226 MBq of FDG was performed to evaluate neuronal degeneration,
which revealed mild glucose hypometabolism in bilateral parietotemporal lobes (white arrows in
(C–E)). The attending neurologist prescribed galantamine 8 mg and decided to follow up after one
year. At the next visit, she expressed the progression of memory decline and noted that recent
memory loss has become more prominent.
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Figure 2. Since the early onset of dementia made the patient, an eligible candidate for an amy-
loid PET study, 18F-FBB PET/CT with intravenous injection of 300 MBq of FBB was performed. It
demonstrated diffuse amyloid deposition with score three regional cortical tracer uptake (RCTU)
and brain β-amyloid plaque load (BAPL) in parietal lobes (A), posterior cingulate cortex/precuneus
(B), frontal lobes (C), lateral temporal lobes (D), and cerebellum (E) [1,2]. According to the National
Institute of Neurological and Communicative Disorders and Stroke and Alzheimer’s Disease and
Related Disorders Association Alzheimer’s (NINCDS-ADRDA) criteria, she was diagnosed with
probable AD [3]. Based on this diagnosis, her physician prescribed donepezil 5 mg. Two years later,
the neuropsychological analysis was tested again, and 20 in MMSE and 1 in CDR were recorded.
The physician increased the dosage of donepezil up to 23 mg and encouraged her to engage in
exercise and physical activity. Even though her cognitive decline has been tolerable, her physi-
cian recommended regular visits for her symptoms and emphasized the emotional support from
her caregiver.

This report is one of the few cases of early-onset Alzheimer’s disease (EOAD) by
18F-FDG and 18F-FBB PET images (Figures 1 and 2). Although this patient demonstrated
the early onset of cognitive decline, it was uncertain to determine the EOAD only through
18F-FDG PET. However, it seemed reasonable to evaluate EOAD through 18F-FBB PET.
Amyloid imaging has been recommended in patients with (1) early (below 65 years
of age) onset of progressive dementia; (2) atypical or mixed presentation of AD; and
(3) persistent or progressive unexplained mild cognitive impairment [4]. Considering her
symptoms presented at an atypically early age, amyloid PET imaging was appropriately
performed to investigate the etiology of her cognitive decline. It is considered that the
possibility of autosomal dominant AD is more likely from her clinical history [5]. Con-
sistent with the amyloid cascade hypothesis, it can be assumed that amyloid deposition
preceded glucose hypometabolism or structural atrophy in autosomal dominant AD [6].
We focus on the additive significance of amyloid PET imaging to determine the clinical
diagnosis in uncertain dementia cases even after the assessment of neurodegeneration by
18F-FDG PET [7,8]. Although the genotype test was lacking in this case, this report aims
to help the physician determine the differential diagnosis of autosomal dominant EOAD
by amyloid PET imaging. Therefore, it is important to perform amyloid PET imaging in
patients with early-onset cognitive decline to optimize the management, emphasizing the
implementation of clinical practice.

Author Contributions: J.Y.: involved in the initial drafting of the manuscript. M.C., M.-J.K.: in-
volved in the review of the images. All authors have read and agreed to the published version of
the manuscript.

Funding: This work was funded by a VHS Medical Center Research Grant (No. VHSMC 20062).

Institutional Review Board Statement: This study was conducted according to the guidelines of the
Declaration of Helsinki, and ethical review and approval were waived for the single case report.

Informed Consent Statement: Informed written consent was obtained from the patient for publica-
tion of this case.

Data Availability Statement: The data that support the findings of this study are available from the
corresponding author J.Y., upon reasonable request.

Conflicts of Interest: The authors declare no conflict of interest.



Diagnostics 2023, 13, 1671 3 of 3

References
1. Minoshima, S.; Drzezga, A.E.; Barthel, H.; Bohnen, N.; Djekidel, M.; Lewis, D.H.; Mathis, C.A.; McConathy, J.; Nordberg, A.;

Sabri, O.; et al. SNMMI procedure standard/EANM practice guideline for amyloid PET imaging of the brain 1.0. J. Nucl. Med.
2016, 57, 1316–1322. [CrossRef] [PubMed]

2. Sabri, O.; Seibyl, J.; Rowe, C.; Barthel, H. Beta-amyloid imaging with florbetaben. Clin. Transl. Imaging 2015, 3, 13–26. [CrossRef]
[PubMed]

3. McKhann, G.; Drachman, D.; Folstein, M.; Katzman, R.; Price, D.; Stadlan, E.M. Clinical diagnosis of Alzheimer’s disease:
Report of the NINCDS-ADRDA Work Group under the auspices of Department of Health and Human Services Task Force on
Alzheimer’s Disease. Neurology 1984, 34, 939–944. [CrossRef] [PubMed]

4. Johnson, K.A.; Minoshima, S.; Bohnen, N.I.; Donohoe, K.J.; Foster, N.L.; Herscovitch, P.; Karlawish, J.H.; Rowe, C.C.; Carrillo,
M.C.; Hartley, D.M.; et al. Appropriate use criteria for amyloid PET: A report of the Amyloid imaging task force, the Society
of Nuclear Medicine and Molecular Imaging, and the Alzheimer’s Association. Alzheimers Dement. 2013, 9, 1–16. [CrossRef]
[PubMed]

5. Bettens, K.; Sleegers, K.; Van Broeckhoven, C. Genetic insights in Alzheimer’s disease. Lancet Neurol. 2013, 12, 92–104. [CrossRef]
[PubMed]

6. Jack, C.R.; Knopman, D.S.; Jagust, W.J.; Shaw, L.M.; Aisen, P.S.; Weiner, M.W.; Petersen, R.C.; Trojanowski, J.Q. Hypothetical
model of dynamic biomarkers of the Alzheimer’s pathological cascade. Lancet Neurol. 2010, 9, 119–128. [CrossRef] [PubMed]

7. Brendel, M.; Schnabel, J.; Schonecker, S.; Wagner, L.; Brendel, E.; Meyer-Wilmes, J.; Unterrainer, M.; Schildan, A.; Patt, M.; Prix, C.;
et al. Additive value of amyloid PET in routine cases of clinical dementia work-up after FDG-PET. Eur. J. Nucl. Med. Mol. Imaging
2017, 44, 2239–2248. [CrossRef] [PubMed]

8. Mosconi, L.; Berti, V.; Glodzik, L.; Pupi, A.; De Santi, S.; de Leon, M.J. Pre-clinical detection of Alzheimer’s disease using FDG-PET,
with or without amyloid imaging. J. Alzheimers Dis. 2010, 20, 843–854. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.2967/jnumed.116.174615
https://www.ncbi.nlm.nih.gov/pubmed/27481605
https://doi.org/10.1007/s40336-015-0102-6
https://www.ncbi.nlm.nih.gov/pubmed/25741488
https://doi.org/10.1212/WNL.34.7.939
https://www.ncbi.nlm.nih.gov/pubmed/6610841
https://doi.org/10.1016/j.jalz.2013.01.002
https://www.ncbi.nlm.nih.gov/pubmed/23360977
https://doi.org/10.1016/S1474-4422(12)70259-4
https://www.ncbi.nlm.nih.gov/pubmed/23237904
https://doi.org/10.1016/S1474-4422(09)70299-6
https://www.ncbi.nlm.nih.gov/pubmed/20083042
https://doi.org/10.1007/s00259-017-3832-z
https://www.ncbi.nlm.nih.gov/pubmed/28932894
https://doi.org/10.3233/JAD-2010-091504
https://www.ncbi.nlm.nih.gov/pubmed/20182025

	References

