
INTRODUCTION

Amyloid deposition has long been considered one of the 
pathognomonic markers of Alzheimer’s disease (AD). More-
over, disruption in amyloid hypothesis has been frequently 
discussed as important targets of intervention for many years.1 
To date, most validated research results have been narrowed 
down to yield a model for biological trajectory of AD, where 
amyloid deposition far precedes clinical symptoms.2 Thus, 
early detection of amyloid deposition has emerged a major 
target of intervention in AD patients. In this regard, amyloid 
imaging has emerged as an effective diagnostic tool that 
could enable early intervention in patients in AD trajectory, 
and the clinical utility of amyloid imaging has become a main 
topic of interest among researchers over the recent years.3 If 
validated further, clinical usage of amyloid imaging is ex-
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pected to extend beyond confirming AD pathology in pa-
tients with high risk factors, helping to differentiate AD from 
various types of dementia in those who present with atypical 
course or symptoms.4

Pittsburgh compound B has been the first ligand used to 
detect amyloid deposition in AD patients.5 However, its short 
half-life and resultant limitations in applying it to clinical set-
ting have resulted in the development of new ligands for de-
tecting amyloid deposition, such as 18F-florbetaben, florbeta-
pir and flutemetamol.6 Amyloid deposition usually initiates 
from temporal and orbitofrontal cortices, which later extends 
to frontal, parietal, precuneus, anterior and posterior cingu-
late cortices.7 However, differential uptake patterns in auto-
somal dominant gene carriers have been noted that warrant 
special clinical attention. While typical amyloid deposition 
occurs from cortical structures, those with autosomal domi-
nant gene carriers demonstrated initial amyloid deposition 
in striatum.8,9

We report here a case where a case of early-onset AD pa-
tient who received a confirmatory diagnosis of AD by beta-
amyloid imaging. There is relatively few evidence on the clini-
cal application of beta-amyloid imaging in early-onset AD 
patients, and therefore, we expect our case can contribute to 
this line of inquiry. Moreover, validity of utilizing beta-amy-
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loid imaging in differential diagnosis of dementias will be 
discussed. 

CASE

A 37-year old male patient visited outpatient clinic, with 
complaints of gradual cognitive decline which had started 3 
years earlier. Working as an industrial researcher, he started to 
make serious calculation mistakes that made him quit the job 
and began working as a manager in a company. However, his 
frequent forgetfulness, along with aggravation in recent 
memory impairments hampered him from fulfilling his du-
ties, making him change jobs frequently. Apraxia and apathy 
had started 2 years before his visit to our clinic, and disorien-
tation to time and person was worsened to a degree which it 
became impossible to commute daily between his workplace 
and home. At time of his visit to our clinic, not only he was 
fired from his recent job, but also he needed frequent remind-
er from his family to maintain hygiene. His sleep disturbance 
became prominent, frequently waking up middle of the night 
self-talking.

Before his visit to our clinic, he had visited two hospitals for 
evaluation and management of his symptoms, but to no avail. 
For a thorough examination of his symptoms, he was immedi-
ately admitted to our psychiatric ward. His laboratory findings 
did not reveal any abnormalities, and his tests for human im-
munodeficiency virus, syphilis all turned out to be negative. 
Upon his psychiatric admission, a neuropsychological test bat-
tery was implemented to evaluate the patient’s cognitive status. 
He scored 22 in Mini-mental status examination, 1 in Clinical 
dementia rating scale (CDR),10 and 4.5 in Clinical Dementia 
Rating-Sum of Box score(CDR-SB).11 In his cognitive tests, in 
contrast to his relatively preserved language function, he dis-
played serious impairments in free recall, 20-minute delayed 
recall and recognition.

Brain magnetic resonance imaging demonstrated global ce-
rebral atrophy of grade 1 by cortical atrophy scale12 and notable 
medial temporal lobe atrophy of grade 2 by medial temporal 
lobe atrophy visual rating scale (Figure 1A and B).13 Atypically 

early onset of dementia symptoms made the patient an eligible 
candidate for amyloid positron emission tomography (PET) 
imaging.14 18-Florbetaben PET images revealed diffuse amy-
loid deposition with score 3 in brain beta-amyloid plaque load 
(BAPL),15 with predominant amyloid deposition in the stria-
tum (Figure 1C and D).

The patient’s history, along with neuroimaging results and 
cognitive test results all satisfied the National Institute of Neu-
rological and Communicative Disorders and Stroke and the 
Alzheimer’s Disease and Related Disorders Association Al-
zheimer’s (NINCDS-ADRDA) criteria16 for probable Al-
zheimer’s disease with high level of evidence. 5 mg of donepe-
zil was prescribed, and the patient was discharged on the 10th 
day of his admission. To control his persistent cognitive de-
cline even after the discharge, donepezil was increased up to 
23 mg with combination of memantine, which was also in-
creased up to 20 mg. His cognitive decline has been relatively 
plateaued, but we advised the patient and his caregiver to reg-
ularly visit the clinic for monitoring of his symptoms.

DISCUSSION

This is one of the few case reports that demonstrated diag-
nosis of early-onset AD by 18F-florbetaben PET imaging. 
The patient demonstrated early onset of cognitive decline with 
accelerated deterioration. The fact that he meandered along 
various departments at different hospitals for confirmatory 
diagnosis reflect major role amyloid imaging played in the 
diagnostic process of the patient.

Amyloid imaging is usually indicated in patients with pro-
gressive MCI with dubious etiology, patients with atypical pre-
sentations and clinical course, and patients with early-onset 
progressive dementias.14 Considering the patient in the case 
exhibited dementia symptoms at atypically early age, amyloid 
imaging was appropriately prescribed to diagnose the etiology 
of his cognitive decline. Integration of information attained 
from his history, clinical data indicated his diagnosis to be ear-
ly-onset AD.

There have been relatively few reports utilizing 18F-labelled 

Figure 1. Brain magnetic resonance imaging of the patient. Fluid-attenuated inversion recovery (FLAIR) axial image (A), T2-weighted coro-
nal image (B), and axial and sagittal images from amyloid imaging with 18F-florbetaben (C and D).
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amyloid beta PET tracers that include clinical implications re-
lated to autosomal dominant AD. One study adopted 18F-flo-
rbetaben PET imaging in Down syndrome patients, suggest-
ing potential role of amyloid imaging in identifying population 
at risk of dementia.17 Similar study was conducted on patients 
with Down syndrome, but with 18F-florbetapir tracer.18 An 
attempt to differentiate Down Syndrome pathology from AD 
has also been made with 18F-florbetapir tracer.19 Future stud-
ies on autosomal dominant AD with 18F-labelled amyloid 
beta PET tracers could increase validity of adopting these 
new ligands in the diagnostic process.

Most notable test results in the case report arise from uptake 
patterns of 18F-florbetaben PET imaging. Unlike typical up-
take patterns demonstrated by late-onset AD patients, where 
striatum is usually involved in the later course of illness, there 
was a dominant striatal uptake pattern in the patient. A pre-
vious study conducted on nondemented young adults with 
Down syndrome compared their results with that of studies 
conducted on autosomal dominant early-onset AD patients, 
where two groups of subjects concordantly showed predomi-
nant striatal uptake.8 Indeed, previous studies on autosomal 
early-onset AD patients consistently showed high striatal amy-
loid deposition.20,21 The aforementioned finding could ex-
plain 18F-florbetaben uptake patterns in the case.

The underlying mechanisms have been discussed in prior 
studies on the relatively early involvement of the striatum in au-
tosomal dominant early-onset AD patients. Axonal mistraf-
ficking induced by presenillin-1 gene mutation has been sug-
gested as a potential culprit for striatal amyloid deposition in 
one animal study.22 Such axonal mistrafficking is considered to 
stem from disruption in APP processing.22 Indeed, APP pro-
cessing patterns differed between autosomal dominant AD pa-
tients and sporadic AD patients.23 Striatal vulnerability to early 
stages of tau protein accumulation in autosomal dominant AD 
has also been elucidated, and such phenomenon is considered 
more toxic to induce significant striatal neuronal injury.24

The most prominent limitation of our case report is lack of 
genotype testing in the patient. If the genetic testing had been 
done, one missing puzzle in the diagnosis of patient would have 
been complete. Nevertheless, we believe our case report affirms 
diagnostic usefulness and clinical application of amyloid imag-
ing in the differential diagnosis of early-onset dementia. We ex-
pect more prevalent use of amyloid imaging with accumulation 
of evidences and validation studies over time.

Acknowledgments
This research was supported by Basic Science Research Program through 

the National Research Foundation of Korea (NRF) funded by the Ministry 
of Science, ICT & Future Planning (NRF-2015R1C1A1A02036578).

REFERENCES

1.	 Selkoe DJ, Hardy J. The amyloid hypothesis of Alzheimer’s disease at 
25 years. EMBO Mol Med 2016;8:595-608.

2.	 Jack CR Jr, Knopman DS, Jagust WJ, Shaw LM, Aisen PS, Weiner MW, 
et al. Hypothetical model of dynamic biomarkers of the Alzheimer’s 
pathological cascade. Lancet Neurol 2010;9:119-128.

3.	 Rabinovici GD. The translational journey of brain β-amyloid imaging: 
from positron emission tomography to autopsy to clinic. JAMA Neu-
rol 2015;72:265-266.

4.	 Bensaïdane MR, Beauregard JM, Poulin S, Buteau FA, Guimond J, 
Bergeron D, et al. Clinical Utility of Amyloid PET Imaging in the Dif-
ferential Diagnosis of Atypical Dementias and Its Impact on Caregiv-
ers. J Alzheimers Dis 2016;52:1-1251-1262.

5.	 Klunk WE, Engler H, Nordberg A, Wang Y, Blomqvist G, Holt DP, et 
al. Imaging brain amyloid in Alzheimer’s disease with Pittsburgh 
Compound-B. Ann Neurol 2004;55:306-319.

6.	 Villemagne VL, Ong K, Mulligan RS, Holl G, Pejoska S, Jones G, et al. 
Amyloid imaging with (18)F-florbetaben in Alzheimer disease and 
other dementias. J Nucl Med 2011;52:1210-1217.

7.	 Braak H, Braak E. Frequency of stages of Alzheimer-related lesions in 
different age categories. Neurobiol Aging 1997;18:351-357.

8.	 Handen BL, Cohen AD, Channamalappa U, Bulova P, Cannon SA, 
Cohen WI, et al. Imaging brain amyloid in nondemented young adults 
with Down syndrome using Pittsburgh compound B. Alzheimers De-
ment 2012;8:496-501.

9.	 Lao PJ, Betthauser TJ, Hillmer AT, Price JC, Klunk WE, Mihaila I, et 
al. The effects of normal aging on amyloid-β deposition in nonde-
mented adults with Down syndrome as imaged by carbon 11-labeled 
Pittsburgh compound B. Alzheimers Dement 2016;12:380-390.

10.	 Morris JC. Clinical dementia rating: a reliable and valid diagnostic and 
staging measure for dementia of the Alzheimer type. Int Psychogeriatr 
1997;9(Suppl 1):173-176.

11.	 O’Bryant SE, Waring SC, Cullum CM, Hall J, Lacritz L, Massman PJ, et 
al. Staging dementia using Clinical Dementia Rating Scale Sum of Box-
es scores: a Texas Alzheimer’s research consortium study. Arch Neurol 
2008;65:1091-1095.

12.	 Scheltens P, Pasquier F, Weerts JG, Barkhof F, Leys D. Qualitative as-
sessment of cerebral atrophy on MRI: inter-and intra-observer repro-
ducibility in dementia and normal aging. Eur Neurol 1997;37:95-99.

13.	 Scheltens P, Leys D, Barkhof F, Huglo D, Weinstein H, Vermersch P, et 
al. Atrophy of medial temporal lobes on MRI in “probable” Alzheim-
er’s disease and normal ageing: diagnostic value and neuropsychologi-
cal correlates. J Neurol Neurosurg Psychiatry 1992;55:967-972.

14.	 Johnson KA, Minoshima S, Bohnen NI, Donohoe KJ, Foster NL, Her-
scovitch P, 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. J Nucl Med 
2013;54:476-490.

15.	 Sabri O, Seibyl J, Rowe C, Barthel H. Beta-amyloid imaging with flor-
betaben. Clin Transl Imaging 2015;3:13-26.

16.	 McKhann G, Drachman D, Folstein M, Katzman R, Price D, Stadlan 
EM. 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.

17.	 Jennings D, Seibyl J, Sabbagh M, Lai F, Hopkins W, Bullich S, et al. Age 
dependence of brain β-amyloid deposition in Down syndrome: An 
[18F] florbetaben PET study. Neurology 2015;84:500-507.

18.	 Sabbagh MN, Chen K, Rogers J, Fleisher AS, Liebsack C, Bandy D, et 
al. Florbetapir PET, FDG PET, and MRI in Down syndrome individu-
als with and without Alzheimer’s dementia. Alzheimers Dement 
2015;11:994-1004.

19.	 Matthews DC, Lukic AS, Andrews RD, Marendic B, Brewer J, Rissman 
RA, et al. Dissociation of Down syndrome and Alzheimer’s disease ef-



524  Psychiatry Investig 2017;14(4):521-524

Early Onset AD with Striatum Amyloid Retention

fects with imaging. Alzheimers Dement 2016;2:69-81.
20.	 Klunk WE, Price JC, Mathis CA, Tsopelas ND, Lopresti BJ, Ziolko SK, et 

al. Amyloid deposition begins in the striatum of presenilin-1 mutation 
carriers from two unrelated pedigrees. J Neurosci 2007;27:6174-6184.

21.	 Villemagne VL, Ataka S, Mizuno T, Brooks WS, Wada Y, Kondo M, et 
al. High striatal amyloid β-peptide deposition across different autosomal 
Alzheimer disease mutation types. Arch Neurol 2009;66:1537-1544.

22.	 Wirths O, Multhaup G, Czech C, Feldmann N, Blanchard V, Tremp G, 
et al. Intraneuronal APP/A beta trafficking and plaque formation in 
beta-amyloid precursor protein and presenilin-1 transgenic mice. 

Brain Pathol 2002;12:275-286.
23.	 Pera M, Alcolea D, Sánchez-Valle R, Guardia-Laguarta C, Colom-Ca-

dena M, Badiola N, et al. Distinct patterns of APP processing in the 
CNS in autosomal-dominant and sporadic Alzheimer disease. Acta 
Neuropathol 2013;125:201-213.

24.	 Shinohara M, Fujioka S, Murray ME, Wojtas A, Baker M, Rovelet-
Lecrux A, et al. Regional distribution of synaptic markers and APP 
correlate with distinct clinicopathological features in sporadic and fa-
milial Alzheimer’s disease. Brain 2014;137:1533-1549.


