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Is Alzheimer’s Disease with Early Frontal Dysfunction
Distinguishable from Usual Alzheimer’s Disease?

Jae-Hong Lee, M.D., Kyoung-Hi Ryu, M.S.

Department of Neurology, Asan Medical Center, University of Ulsan College of Medicine, Seoul,

Background : Some Alzheimer’s patients exhibit frontal lobe dysfunction early in the course
of the disease. We compared this subgroup of Alzheimer's disease (AD) with usual AD to see
if there is any neuropsychological or anatomical differentiation. Methods : Twenty patients diag-
nosed with probable AD using NINCDS-ADRDA criteria underwent a comprehensive neuropsy-
chological test (Seoul Neuropsychological Screening Battery), neuropsychiatric inventory
(NPI), and brain MRI. All patients were supposed to be in the early stage of dementia and
their clinical dementia rating (CDR) score belonged to either 0.5 or 1. The presence of frontal
dysfunction was defined when more than 2 of the 6 test categories were abnormal. Brain MRI
was reviewed with regard to the severity of associated leukoaraiosis. Results : Eleven patients
belonged to “AD with frontal dysfunction” group, whereas 9 belonged to “AD without frontal
dysfunction” group. There were no group differences in the age, CDR score, education level,
NPI score, and associated leukoaraiosis on MRI. Mini-Mental State Exam score was lower in
the frontal group than in the usual AD group (21.2 vs. 24.9). With respect to neuropsychologi-
cal performance, naming (p=0.005) and calculation (p=0.04) were significantly impaired in
the frontal group than in the usual AD group. There was also a difference in digit span and
delayed verbal recall. Conclusion : AD patients with frontal dysfunction tend to show a more
severe cognitive impairment with some of the cognitive functions preferentially affected. This
study suggests that AD with early involvement of frontal function may be a neuropsychologi-
cally distinct subgroup of Alzheimer's disease. Further longitudinal study is warranted to look
at whether these patients are a clinically identifiable subgroup of AD.
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oM 9] Zek National Institute of Neurological and Com-
municative Disorders and Stroke and the Alzheimer's Dis-
ease and Related Disorders Association (NINCDS-ADRDA)
At7]120] 2] AS[8] probable Alzheimer's disease® 3HY 3}
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AFH 7157305 Zejstr] el 2174427 AHSeoul Neu-
ropsychological Screening Battery, SNSB) = A% #37]
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phonemic word fluency, Stroop test)E tha-3 7+o] 6714 ¥

Table 1. Demographic data of Alzheimer’s patients with frontal
dysfunction and without frontal dysfunction

Alzheimer Disease Group

Typical (n=9) Frontal (n=11)
age (yrs) 702466 711%77 789
male : female (No.) 5:4 2:9 .160
age of onset (yrs) 69.1+£6.2 69.0+7.4 971
disease duration (yrs) 24+14 29+19 581
education (yrs) 89+45 79453 660
K-MMSE 249+2.6 21.2+45 034
CDR 0.78+0.26 0.77+0.26 .966
CV risk factor 2 4 642

K-MMSE; Korean Mini-mental State Exam, CDR; Clinical dementia rat-
ing.
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F2 7351t 1) mental set shifting, 2) motor program-
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cy, 5) phonemic word fluency, 6) Stroop test, ©] 6714 &
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Fig. 1. Patients stratified according to the number of involved cate-
gories for the frontal executive function. Three categories involved
were used as the cut-off for frontal executive dysfunction.
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Table 2. Neuropsychological test results Table 3. Neuropsychiatric Inventories

Alzheimer Disease Group Alzheimer Disease Group

) p .

Typical (n=9) Frontal (n=11) Typical (n=6) Frontal (n=9) P
digit span forward 69+1.3 56+1.4 040 delusions 1 4 NS
digit span backward 38+14 24+10 024 hallucinations 1 1 NS
K-BNT 41.6+£9.0 276+104 .005 dysphoria 5 7 NS
calculation 3 9 .040 anxiety 3 5 NS
Rey figure copy 28.6+5.6 24.9+101 335 agitation/aggression 3 2 NS
verbal recall euphoria 0 1 NS

immediate 41£09 38+4.2 534 disinhibition 1 2 NS
delayed 0.1£0.3 24+£30 .039 irritability/lability 3 4 NS
visual recall apathy 4 4 NS
immediate 43+42 39+3.8 821 aberrant motor behavior 2 1 NS
delayed 21£30 3.0£31 483 night-time behaviors 1 3 NS
depression 15.0+5.0 155+83 887 appetite and eating 3 0 .044
K-BNT; Korean version of Boston naming test.
Table 4. White matter change on MRI
w7l F2lg 2pol 7} ISl St F A A AHK orean AD
version of Mini-Mental State Examination, ©]3} K-MMSE) Typical (n=9) Frontal (n=9) p
o Ht Age A7 715N E Fukek ADVol 21.2%, 1% :
Lo _ o oot o1 Associated change 4 5 NS
A kS ADO| 24972 EAFHSE {3t Aol HY (Scheltens scale > 6)
(p=0.034). Scheltens scale score 8.8 10.0 NS

AFY 71540 E ksl ADT0] digit span forward, digit
span backward, AAHE oA HES ADTHTF Hert Welkth
E3] gh=roiy HAE|ET 714 AHBoston Nammg Test) ol A
AT 715dNE st ADTO] WS Fo3 £ FAA
2 BATHp=0.005). do|F 7]ﬁa@*}(verbal learning
test) 9] XA 3]AHdelayed recall)olXv HES ADTo] AF
g 7153NE SHkst ADFET U AZS AAgS Bl
OE AAF gEoMe F 20l FA Apolzk fdth Geri-
atric Depression Scale2 HE9] ADFo| 154, A% 7154
& FHkek ADto] 155808 F F7kl| o7t fiith
(Table 2).
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4. | MRI Ao HHA! H{5]

Scheltens scale scores H% ADw0| Hi 88, 54 75
Ao & Zdls ADTO] 10028 AFYE 71540E 2l 3z
Eo] 7H 9 9 Het gtoy SA4 fe e HojA ¢

)

AD; Alzheimer's disease, NS; Not significant.

Q*th Scheltens scale score 77 ©]4e] 9Jr] Q= ¥d #H3}
B3l A= AT 715N E FHEA ¢

T4 715N E T ADTo] 5O R & £kl ofn ¢
Aol UATHTable 4).
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Fig. 2. Brain FDG-PET of a patient belonged to the frontal AD group. Brain FDG-PET shows a decreased glucose uptake in the frontal
lobes, more on the right side, in addition to bilateral temporoparietal hypometabolism which is typical of Alzheimer’s disease.
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