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Dementia Classification by Distance Analysis from the
Central Coronal Plane of the Brain Hippocampus
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ABSTRACT
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Young-Ju Sonw,

AAAAAS

Alzheimer’s disease has the significant factors for the both specific and characteristic features according
to the disease progressing that are the volumetry and surface area by the brain hippocampus shrinking
and thinning. However, we have suggested a shape analysis to calculate the variance by the roughness,
coarseness or uneven surface on 3D MR images. For the reasons we have presented two methods: the

first method is the distance calculation from major axis to edge points and the second method is the

distance calculation from centroidal point to edge points on a coronal plane. Then we selected the shortest
distance and the longest distance in each slice and analyzed the ANOVA and average distances.
Consequently we obtained the available and great results by the longest distance of the axial and centroidal
point. The results of average distances were 44.85(AD), 45.04(MCI) and 49.31(NC) from the axial points
and 39.30(AD), 39.58(MCI) and 44.78(NC) from centroidal points respectively. Finally the distance
variations for the easily recognized visualization were shown by the color mapping. This research could
be provided an indicator of biomarkers that make diagnosis and prognosis the Alzheimer’s diseases in

the future.
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Fig. 2. The selection of manually segmented hippocampal sagittal slices of a representative subject; (a) left side
of a subject with normal control (NC), (b) right side of subject with NC, (c) 3D visualization of NC, (d) left
side of a subject with mild cognitive impairment (MCI), (e) right side of a subject with MCI, (f) 3D visualization

of MCI, (g) left side of a subject with Alzheimer’

(i) 3D visualization of a subject with AD.

s disease (AD), (h) right side of a subject with AD, and
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Fig. 3. The pipeline for the re—slice process.

Fig. 4. Result of the re—slice to coronal plane,

ol
el

ATdEol A= MR 8748 Ao E A+
7] $181 4 Re-SliceE A&ttt @A) 7FA AL 9
3 MREZS BF AGHORE 74507 o
o B oA M= ojz F Y B Fo| Re-Slice
& A3l o, Re-Slice?t o] FoA= HAFL
Fig. 3% #om A= Fig. 49 2t

e

3.4 SHSZRH JIEXEVX] He ALt
A F 3 A PeE Boye 74
sk7] A A MR G4l st A3 =29

(a) (b)

Fig. 5. (a) a line connection from top to tail and (b) side
face rendering of hippocampus,
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Fig. 6. The second method for the skeletonization using the centroidal points in hippocampus.
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Fig. 7. (a) Axis and centroidal point of a coronal plane
and (b) the edge detection from the point,

3.6 7{z/of mE ZHqoiY

FollA ] ) HA & G sk] flste] 7 BtaE
TAHOE dto] 3x3 A7 9] mtaAE o] &3ho] B4
s}gau} Ay = Ttﬂ st4-9] RGB #kol Al Ao
= £ 2|2 alh Zoz A

EY %%ﬂ% 71EOF 3600 ilﬂoPﬂW A
A3 o slao] A (distance)E Al
dom, o] #AA Hu RGB # =¥ 74
A E Axtsta, Ao & Mo AEE Fig.
7(a)2} Fig. 7(b)$} o] EASIAT.

(2 S QL

_ln o
_}(,_‘ [UIO ‘lol’
(o

Table 1. The result of short distance analysis using shaft
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Stat Patient Distance(pixels)
A5 number 1 2 3 4 5 7 Variance “V.Aver Weight | “W.Aver
1 18 11 3 24.50 13.25
2 27 5 242 18.50
3 30 4 338 19 B
AD 183.87 15.97
4 24 7 144.50 13.66
5 12 1 5 3 8 3 16.23 15.42
6 28 2 338 16
1 6 2 7 10 10.91 22
2 32 32 32
3 31 7 5 209.33 20
MCI 139.70 23.75
4 33 3 450 19.50
5 22 18 8 29
6 24 128 20
1 17 7 1 3 5 2 29 18.14
2 26 7 4 142.33 17.33
3 37 3 518 21.50
NC 18847 —— 2332
4 29 11 162 25.50
5 25 6 180.50 18.50
6 39 39 39

("V.Aver: Variance Average in Eq. 2.

“W.Aver: Weight Average in Eq. 3.)
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Table 2, The result of long distance

analysis using shaft

Stat Patient Distance(pixels)
atus
number| 2 3 1415167 9110|1112 13| 14| 15| 16| 17| 18|Variance| "V.Aver [Weight| “W.Aver
1 111121 417178 4.95 35.88
2 1 1 [1]4]1 11|13 27.28 34.28
3 111 415112|11 23.06 49.16
AD - 18.08 44.85
4 1 12 5(10(12] 2 21.46 37.50
5 31613/ 5|1 16.23 56.71
6 7112 3 15.50 55.60
1 1{2(1]1]2(10]9]3]| 1227 53.22
2 1 (1121|377 1 10.27 29.33
3 1 11011111 15/ 14| 8 35.69 48
MCI 2593 — 45.04
4 2] 1 313[13/9|5 18.80 50.85
5 2 311]1)1]21]8]1 48.78 58.50
6 1 2 112(2]23[18]1 29.77 30.33
1 1 212 312 311 7|13] 4 12.21 45.27
2 201 1(11]22 84.30 61.80
3 3 ]1]2|8|13|13 29.86 44.33
NC 5345 — 49.31
4 11113122716 102.66 51.83
5 1121|1818 46.96 42.16
6 411]1|3]15|15 44.70 50.50
("V.Aver: Variance Average in Eq. 2. “W.Aver: Weight Average in Eq. 3.)
Table 3. The result of short distance analysis using center point
Patient Distance(pixels)
Status 3 B -
number 1 2 3 4 5 6 7 Variance "V.Aver Weight W.Aver
1 15 | 18 4.50 25.50
2 23 9 98 20.35
3 18 | 11 5 42.33 18.33
AD 7772 20.61
4 26 6 200 19
5 14 | 19 12.50 26
6 22 3 109 14.33
1 9 10 3 10.25 17
2 32 35 32
3 23 | 15 5 81.33 22.66
MCI 53.98 235
4 17 | 19 2 2750
5 18 | 20 2 97.33 21.33
6 23 9 98 20.50
1 15 | 20 7 43 25.33
2 15 | 19 3 69.33 20.66
3 16 | 19 5 51.33 23
NC 64.05 — 21.12
4 12 | 23 3 2 95.33 18.75
5 12 | 18 1 74.33 17
6 17 | 17 5 48 22

("V.Aver: Variance Average in Eq. 2.

“W.Aver: Weight Average in Eq. 3.)
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Table 4. The result of long distance analysis using center point
Patient Distance(pixels)
Status - - -
number | 2 3 4 5 7 8 9 | 10 | Variance | “V.Aver | Weight | “"W.Aver
1 3 13 6 17.10 28.33
2 2 3 5 [ 13| 2 7 17.86 26.50
3 1 6 | 13| 14 37.66 ) 52.25
AD 28.64 39.30
4 1 1 5 114 | 10 30.66 27
5 6 | 18| 8 50.91 49.50
6 3 8 6 | 13 17.66 52.25
1 11 |10 | 3 6 1 18.70 44.80
2 3 4 | 17| 2 5 1 34.66 27.50
3 1 1 |13 3 |14 |11 37.76 45.83 _
MCI 30.05 39.58
4 2 1 9 9 |15 33.20 42.80
5 2 1 8 | 14| 14 39.06 52.16
6 1 4 1 | 13| 6 4 3 16.95 24.42
1 1 3 12 |18 | 5 42.66 37.85
2 1 5116|141 51.30 46.20
3 3 1 51141 9 8 21.86 34.83
NC 4756 44.78
4 1 y 21 | 16 100.66 63
5 1 13 1] 8 1 26.70 37
6 5120 | 9 5 5 42.20 49.80
("V.Aver: Variance Average in Eq. 2. “W.Aver: Weight Average in Eq. 3.)
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Fig. 8. Visualization for the long distance(blue) and
short distance(green) from the red point in
Hippocampus.

Fig. 9. Color surface visualization in 3D result for AD
patient: (a) using the first method and (b) using
the second method.
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(a) (b)

Fig. 10. Color surface visualization in 3D result for MCI
Patient: (a) using the first method and (b) using
the second method.

(a) (b)

Fig. 11. Color surface visualization in 3D result for the
normal control(NC): (a) using the first method
and (b) using the second method.,
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