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Implication of Ventricular Asymmetry Analyzed by
Neuropsychological Test and Tc-99m ECD SPECT
in Patients with Frontotemporal Dementia

Tae-Hak Kim, M.D., Byeong-Chae Kim, M.D., Seong-Min Choi, M.D., Joon-Tae Kim, M.D.,
Seung-Han Lee, MD., Man-Seok Park, MD., Ho-Chun Song, M.D?,

Myeong-Kyu Kim, M.D., Ki-Hyun Cho, M.D.

Department of Neurology and Nuclear Medicine', Chonnam National University Medical School, Gwangju, Korea

Background: Frontotemporal dementia (FTD) has a characteristic pattern of lobar atrophy in frontal and/or
temporal lobes. Asymmetry in the lateral ventricle size on brain magnetic resonance image (MRI) in FTD patients
may have clinical significance. This study compares the ventricular asymmetry seen on MRI with that of the
neuropsychological difference and asymmetric hypoperfusion using statistical parametric mapping (SPM) analysis

of brain SPECT in patients with FTD.

Methods: Thirteen FTD patients who underwent Brain MRI, TC-99m ECD SPECT and neuropsychological testing
and who had the ventricular asymmetry on brain MRI were retrospectively selected. The patients were divided
into two groups (5 right dominant group, 8 left dominant group) according to the ventricular asymmetry on brain
MRI. We compared the regional blood flow pattern on TC-99m ECD SPECT images using SPM analysis and the
results of neuropsychological tests between the two groups.

Results: In the right dominant group, a significant perfusion deficit was identified at the bilateral frontal regions.
In the left dominant group, significant hypoperfusion was found at the left frontotemporal regions (uncorrected
p<0.001). There was no significant difference of neuropsychological testing in between the two groups. However,
the score on the Neuropsychiatric Inventory (NPI) in the right dominant group was higher than that of the left

dominant group (p=0.043).

Conclusions: Hemispheric asymmetry on brain MRI was common in patients with FTD and was related with a

characteristic pattern of hypoperfusion on brain SPECT images and neuropsychiatric symptoms.

] Korean Neurol Assoc 26(1):1-7, 2008

Key Words: Frontotemporal dementia, Statistical parametric mapping, Ventricular asymmetry

M o=

Received September 22, 2007
* Seong-Min Choi, M.D.

Department of Neurology, Chonnam National University Hospital,

8 Hak-dong, Dong-gu, Gwangju, 501-757, Korea

Tel: +82-62-220-6167 Fax: +82-62-228-3461

E-mail: movement@chonnam.ac.kr

Accepted October 25, 2007

AF=EG Xl (Frontotemporal lobar degeneration; FTLD)
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1) ¥ ZA7]2H9AHBrain Magnetic Resonance Imaging)
4] M i3] Ml 2
] MRI ZHAF= 3.0 Tesla MR Scanner (Magnetom Trio,
Siemens, Germany)Z AA]E|Qt} MRI A Y¥H9] 9=
Z43517] st Wi o 2= A|ZHE ZAKVisual inspection), Y]
Al-%] H]&(Ventricular brain ratio; VBR),” 18|31 voxel
based morphometry™ 0] 9105 2 Ao ZslAA
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Table 1. Demographic and clinical characteristics of subjects

FTD Right* Left’

(n=15) (n=5) (n=8) p value
Age (years) 63.4£11.6 67.7£8.0 0.488
Sex (M/F) 4/1 6/2 0.851
Education (years) 7.0+£6.0 53453 0.635
Disease duration 2.4+1.1 4.0+1.5 0.061
K-MMSE scores 22.8+2.8 16.5£6.5 0.037
CDR 0.7+0.2 2.3+1.4 0.015

FTD; frontotemporal dementia, “FTD patients with atrophy in the
right hemisphere, °FTD patients with atrophy in the left hemisphere.

I Tc—99m ECD SPECTE &

SIRtaf HAF 2ol A FAF 7He] A Alg= 2olof| Tt
t—testS A|3Y3taL Lo|Tt AL ) t P FFE A E
g Helsto] 7 gho 2 Yehfiglch. SPM 2419] Ak p gt
< corrected 0,05, uncorrected 0,001, uncorrected 0,012
BSkAl71EA) ofm] gl ATHE 29k A 507) ol4he] A
shel S48 ol Jejuke BAS ¥ £E A% 9o
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B 7o) 2z miE 1899 FID 35 5 du9 4=
13:50. 2 HA7F g3kth MRIGIA HlHjifo] gheld b=
139 (12%) 0192 H, ol FAES] Hat AL 66.0+9.34]

(H9] 43-76A) Q1 Wt Y I8 62.6+9 249t AHAL
FA] FTD $A150] ) 4= HE5 29 CDR 0.5% 5%
(38%), CDR 12 37(23%), CDR 2% 37(23%), CDR 32 27
(16%) =02 UFEpth, SEAltofl A SRk f15o] A% o=
5™(38%) 01921 grade 137} 2= z}z} 39, 2rgo| gl kL
o)20] A5k Ao 81 (62%)0]2)0H grade 13} 2= ZFz} 51,
3go|qiet, SR §]3o0] A% i} b 9)%o] A &
o2 o] & A} K-MMSE®] M= 242} 22,.8+2.8%],
16.5+6.5%0] %1 (p=0,037), CDRS 2k} 0,7+0.2%, 2.
= 4*401041%0:0 015), ©] 9] ZF A7) W Yo, Y v|&,
5 Hroll A= frolgh 2ol7t §l9ih(Table 1), SPM £41&
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Table 2. Scores of neuropsychological tests & NPI between Right' and 7% J-Esto] QIA7|5 AN AIE vlwstqlrt, £
Left’ group HHE 91Z0] AFE 7 % 38 AL TA] Aojzat )
. a b - )= =]
Neuropsychological tests P({,,l,i};t) (I;lif;) p value 7ol e Aal AFAE AAE AeHA] ZBHa7
General sognition gl vl el e Bk Ul Slo] Algt
K-MMSE 22.8+2.8 20.0+5.7 0396 739 51 HEFe} FHML 9f=o] Algk F¢- 5ot oF
A CtDR 0.7+0.2 1.7£0.8 0.116 E‘Oﬂk1 %—E ﬂ%, _E’_‘gr /\i, K— MMSE :LE]_I__’_ CDROﬂ
ention
Digit span test-forward 475415 4.2+1.0 0600 A SARCE {23tk Zfo|E Holx| it HE FID
Digit span test-backward 3.5¢1.0 2.4+£1.6 0.315 Ao A AZA HET) Q190w AlAAlE] Axfol A =B

L & related functi _ -
anedage © Telied unetion 3t ARA/ A 7% TA(A6%ile)= 9 (90%)FolA

Repitition 14.5+£0.5 12.6£2.5 0.302
K-BNT® 34.7+6.1 15.8+13.5 0.085  THEUE = BAE o]FH7] HAKKorean ver—
}()Zalcglation function zgi(z)g Zgig g gﬁ (7) sion of the Boston Naming Test; K—BNT)oj|A] RS-
raxis .0=0. .8£0. . _ o _ _
Visuospatial function 150l Aleh SRl A 24,7461, FREE f150] Alet
RCFT* copy 31.5+4.2 29.5+6.3 0481  BRFEolA] 15.8+13. 5808 FHEL o)Z0] A3t 33}
Memory function _
9] o]27] o] "oz HTRS H AUl EA Al
SVLT® 1% recall 32422 2.8+0.8 0.900 ol elEHl7] o] Holdl RS Rt SA
SVLT 2™ recall 3.7+2.7 42+04 0898 TS AUUTHp=0.08). ©] £]o] HAl (=29
SVLT 3™ recall 4.0£3.6 4.2+2.4 0.900 A}, AlB7ESE, dolr|ed AL Az AL AR
SVLT 20 min recall 0.7£1.5 1.2+1.3 0.500 T FAF D)o A & o afolo] S.olat M 2ol
SVLT recognition index 67.2£19.2 73.0£9.2 0.797 o TN o = T v T wT
RCFT immediate recall NA" NA Aolth 2 ATLe] FTD 3hA} o] ksl Byt
RCFT 20 min recall NA NA X So] A W3 A L =2lo0
= H 7} HojRA= AL HQ o
RCFT recognition index — 57.2+29.8 63.6+8.7 oy  © o1 47 ﬂ% = _} HelA= SHS Bslor
Frontal/Excutive function YR A= FEdFE JEE QT F oA NPL A
Contrasting program 17.0£6.0 15.0£7.5 0.662 L ZFZE 92.7+10.7, 8.0+4.280 8 QHIL 9%0)
Go-no-go test 15.6£6.6 10.2+10.0 0.314 o=
A 2 A7) =oko EA o] O olAL
COWAT 16.5£17.1 198493 0255 AT EARLOIA HTE wtom SAM el g s B
NPI® 22.7+10.7 8.0+4.2 0.043  STHp<0.05) (Table 2),

*FTD patients with atrophy in the right hemisphere, °FTD patients with atrophy

in the left hemisphere, ‘“Korean version of Boston Naming Test, dRey Complex

Figure Test, “Seoul Verbal Learning Test, ‘Controlled Oral Word Association 3. SPM ‘E‘é‘! é-ﬂ'
Test, *Neuropsychiatric Inventory, "ot available.

A3t A 22 (127)9) Bt AL 42,445, 44 0] K-

SR 1%0] ARt FEHT T o] Aot
‘]
MMSE®] 4 4= 28.1+1.350] 30k ° B

(8™)ol|A] A|383}F Te—99m SPECT %A} 4274 SPM
S o]g3to] A 23 vlwskich A4 di=
2. AZAE AX 9 ARARARE A 29

71 2)(caudate nucleus tail), &= w o]z} (cingulate gyrus),

FID S8 U i%0] 47 390 ke ol gt o (o0 S(parahippocampal gyrus), H5 Held
(insular gyrus), 9= sFA 0| (inferior frontal

gyrus), = 3154 A (inferior parietal lobule)%-

Table 3. Areas with significantly reduced rCBF in FTD patients with atrophy
QA tH(uncorrected p<0.001)(Table 3, Fig. 1). AA+

in the left hemisphere in comparison to the normal control

=] [e) = = S

Brain region Talairach coordinates: x, y, z (mm) Z-score tjztol vlsl $REE f150] B Aeh $REe] AdR
Left caudate -16 -40 15 5.67 Hol o= Mo|z(insular gyrus), = shuEF

Left cingulate gyrus 0 -22 34 4.81 5 .

beall 1 ZL O = /\P}\(j Tolak

Left parahippocampal gyrus -10 -4 -12 4.29 (subcallosa gyrus—), 75 el (superior
Left insula -40 -6 0 390  frontal gyrus), 95 FXt AFol(middle frontal
Right infror fronal gymus - 40 g 48 gy, 95 SISl Y (precentral gyrus), 5
eft inferior frontal gyrus - - . - -
= 2k i i 2.0 = Al
Left inferior parietal lobule -51 -40 54 3.28 L uj o] (anterior cingulate gyrus), 9= w4
rCBF; regional cerebral blood flow. (caudate nucleus), #= 3PAFo|e(inferior frontal

4 OSMMEOORIN T267 M1, 2008



ATESERII ERGolA12)

I/\_!?#I\IE]

o=

F % Te—99m ECD SPECTE &dll &4

9
x
1=
=
=
02
ox
o
lo
lo

Figure 1. Areas with decreased regional cerebral blood flow in FTD patients with atrophy in the left hemisphere in comparison

to the normal control are presented in red and blue colors. SPM analysis results displayed on a rendered normal brain template

(A) and superimposed on an axial MRI template (B). (p<0.001, uncorrected)
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Table 4. Arcas with significantly reduced rCBF in FTD patients with 2™ FAF BA] 352 4718 o] AollE B, 9yt
atrophy in the right hemisphere in comparison to the normal control Q2o A3t FH(5) oA = 29Tto] o]E7] Aoff & A
B.rain ?egion Talairach coordinates: x, y, z (mm) Z-score u|3} olo] AoflS Hdr)k T ool 7)solA E
Right insula 48 8 1 5.67 ¥l G.ofat 2po]2 oA ookt o]9] ThE elx|7]% 7
Left subcallosal gyrus -2 5 -12 4.81 ol T = w : - = o=
Right middle frontal gyrus 43 14 53 4.29 AP A= EHSE 2}o]& Ho|x] o9ttt FTD =S thA+
nght precentral gyrus 46 -6 65 3.90 oz /1\176_]@3] 7‘5']/\}_94_ SPECT H]_]__]’_ ‘EH_‘/‘L:]\OH}\‘LE‘ Hg% X‘]
Left caudate -4 1 17 3.45 ) ~ )
Right anterior cingulate gyrus 6 13 25 3.68 she] vt Jaste] Zkzke] QIA|7|5o] A& trEA
Right caudate 6 10 11 3.28 el B MRI BlmEAo| A= vjgjA el 122 9l
Right superior frontal gyrus 6 67 15 3.93 N -

3 AlAAlE] AALA & - & 22 & =2 = 1Y
Left superior frontal gyrus -10 34 59 3.91 S AR A 2 - 5 A7 A2 HE FEE B
Left inferior frontal gyrus 46 19 3 389 Thal gk’ ey B Ao & & Bt 2ollA
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Figure 2. Areas with decreased regional cerebral blood flow in FTD patients with atrophy in the right hemisphere in comparison

to the normal control are presented in red and blue colors. SPM analysis results displayed on a rendered normal brain template

(A) and superimposed on an axial MRI template (B). (p<0.001, uncorrected)
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