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2
AD »s HC AD vs aMCI aMCI »s HC AD R
n 350vs35 42wvs40 35ws35 420539 35ws35 39 us 40 AD
P () 0.202 0.104 0.100 0.322 0.814 0.633 AD
P ) 0.006 0 0.283  0.050 0.086 0.016 AD
P ( MMSE) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
3 AD
AD AD
3 SVM ( )
ROL AD vs HC AD wvs aMCI aMCI vs HC
AUC ACC AUC ACC AUC ACC
- 0.818 0.810 0.818 0.8 0.682  0.762 0.818 0.7 0.500  0.476 0 1.0
* 0.818 0.762 0.818 0.7 0.582 0.619 0.545 0.7 0.591 0.476 0.273 0.7
* 0.818 0.810 0.818 0.8 0.518 0.524 0.364 0.7 0.309  0.381 0.455 0.3
o 0.682 0.571 0.727 0.4 0.600 0.571 0.545 0.6 0.709  0.571 0.727 0.4
0.782 0.762 0.636 0.9 0.655 0.524 0.364 0.7 0.655 0.714 0.636 0.8
* 0.818 0.762 0.727 0.8 0.623  0.619 0.818 0.4 0.645  0.667 0.545 0.8
0.700 0.714 0.727 0.7 0.573  0.571 0.273 0.9 0.473  0.429 0.455 0.4
0.500 0.524 0.364 0.7 0.536  0.571 0.364 0.8 0.527  0.476 0.636 0.3
0.536  0.476 0.273 0.7 0.391  0.524 0.455 0.6 0.336  0.714 0.818 0.6
0.636  0.524 0.455 0.6 0.500 0.619 0.727 0.5 0.455 0.571 0.545 0.6
0.518 0.619 0.727 0.5 0.445  0.429 0.455 0.4 0.518  0.476 0.636 0.3
0.509 0.524 0.273 0.8 0.473  0.476 0.364 0.6 0.555 0.571 0.545 0.6
0.555 0.524 0.364 0.7 0.345  0.381 0.273 0.5 0.509  0.476 0.545 0.4
0.545 0.571 0.364 0.8 0.227  0.286 0.091 0.5 0.300 0.571 0.727 0.4
0.564 0.619 0.727 0.5 0.527  0.429 0.455 0.4 0.618 0.619 0.636 0.6
0.718 0.524 0.364 0.7 0.682  0.762 0.636 0.9 0.664  0.571 0.455 0.7
0.673  0.524 0.545 0.5 0.445  0.476 0.636 0.3 0.545  0.476 0.545 0.4
0.627 0.524 0.364 0.7 0.382 0.333 0.455 0.2 0.673  0.619 0.545 0.7
0.659 0.619 0.636 0.6 0.536  0.429 0.364 0.5 0.318  0.429 0.455 0.4
# 0.664 0.524 0.455 0.6 0.836 0.714 0.818 0.6 0.518  0.429 0.455 0.4
0.627 0.571 0.636 0.5 0.727 0.714 0.727 0.7 0.491 0.524 0.455 0.6
* 0.818  0.667 0.818 0.5 0.664  0.619 0.545 0.7 0.573  0.571 0.636 0.5
* 0.809 0.714 0.636 0.8 0.509  0.571 0.545 0.6 0.364  0.381 0.364 0.4
* 0.818 0.714 0.727 0.7 0.773  0.714 0.727 0.7 0.514 0.524 0.455 0.6
0.764  0.762 0.727 0.8 0.391 0.524 0.636 0.4 0.409  0.429 0.455 0.4
0.500 0.476 0 1.0 0.718  0.762 0.636 0.9 0.350  0.429 0.455 0.4
0.609 0.524 0.545 0.5 0.391 0.333 0.182 0.5 0.345  0.429 0.364 0.5
0.764 0.714 0.818 0.6 0.409  0.429 0.455 0.4 0.582 0.571 0.364 0.8
* 0.855 0.714 0.545 0.9 0.500 0.524 0.545 0.5 0.436  0.476 0.273 0.7
0.755 0.714 0.727 0.7 0.782  0.762 0.818 0.7 0.391 0.381 0.273 0.5
0.718 0.714 0.727 0.7 0.682  0.667 0.727 0.6 0.418  0.381 0.273 0.5
# 0.782 0.619 0.636 0.6 0.818  0.667 0.636 0.7 0.609 0.524 0.545 0.5
* A 0.891 0.857 0.909 0.8 0.641 0.524 0.545 0.5 0.764 0.714 0.636 0.8
0.727  0.619 0.636 0.6 0.709  0.762 0.636 0.9 0.373  0.429 0.273 0.6
0.555 0.619 0.545 0.7 0.518 0.571 0.364 0.8 0.618  0.476 0.455 0.5
0.718 0.714 0.727 0.7 0.655 0.524 0.455 0.6 0.482  0.429 0.455 0.4
0.682 0.667 0.727 0.6 0.555  0.667 0.455 0.9 0.600 0.619 0.636 0.6
0.373  0.381 0.455 0.3 0.591 0.667 0.545 0.8 0.236  0.286 0.273 0.3
x4 0.836 0.762 0.818 0.7 0.573  0.571 0.364 0.8 0.755 0.714 0.636 0.8
* 0.882 0.762 0.636 0.9 0.791  0.762 0.727 0.8 0.395 0.429 0.273 0.6
A 0.845 0.714 0.727 0.7 0.818  0.667 0.636 0.7 0.355  0.429 0.455 0.4
0.791  0.667 0.727 0.6 0.564  0.524 0.545 0.5 0.573  0.524 0.455 0.6
#* AD vs HC s #: AD vs aMCI ;A\ aMCI vs HC
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4 SVM « )
AD vs HC AD vs aMCI aMCI vs HC
kot AUC ACC AUC ACC AUC ACC
* A 0.904 0.84 0.769 0.917 0.833 0.72 0.692 0.750 0.708  0.625 0.667 0.583
- 0.910  0.80 0.769 0.833 0.833 0.76 0.769 0.750 0.576  0.542 0.500 0.583
0.859 0.88 0.769 1.000 0.667 0.60 0.692 0.500 0.451 0.500 0.417 0.583
0.827 0.76 0.846 0.667 0.865 0.76 0.692 0.833 0.556  0.625 0.583 0.667
* 0.929 0.92 0.846 1.000 0.744 0.72 0.692 0.750 0.458  0.542 0.417 0.667
0.788 0.72 0.692 0.750 0.878 0.76 0.615 0.917 0.604  0.625 0.417 0.833
0.808 0.80 0.846 0.750 0.782 0.68 0.769 0.583 0.615  0.458 0.250 0.667
0.827 0.76 0.692 0.833 0.436 0.52 0.538 0.500 0.344  0.542 0.750 0.333
* 0.923 0.76 0.846 0. 667 0.558 0.56 0.538 0.583 0.583  0.583 0.500 0.667
0.769 0.72 0.769 0. 667 0. 609 0.52 0.538 0.500 0.438  0.458 0.667 0.250
0.872 0.88 0.923 0.833 0.865 0.72 0.692 0.750 0.556  0.542 0.667 0.417
0.891 0.84 0.692 1.000 0.679 0.56 0.538 0.583 0.382  0.458 0.583 0.333
0.673 0.60 0.615 0.583 0.615 0.60 0.846 0.333 0.486  0.500  0.417 0.583
0.865 0.80 0.923 0.667 0.628 0.68 0.692 0.667 0.500  0.542 0.500 0.583
0.776 0.76 0.692 0.833 0.577 0.48 0.615 0.333 0.347  0.333 0.083 0.583
* 0.923 0.84 0.769 0.917 0.801 0.68 0.692 0.667 0.507  0.542 0.333 0.750
* 0.942 0.84 0.846 0.833 0.737 0.64 0.692 0.583 0.674  0.583 0.583 0.583
x4 0.904  0.88 0.846 0.917 0.686 0.60 0.615 0.583 0.733  0.708 0.583 0.833
0.878 0.76 0.769 0.750 0.737 0.64 0.615 0.667 0.597  0.583 0.417 0.750
A 0.853 0.80 0.846 0.750 0.718 0.64 0.615 0.667 0.785 0.750  0.750 0.750
0.865 0.76 0.692 0.833 0.788 0.76 0.692 0.833 0.444  0.417 0.417 0.417
0.814 0.72 0.692 0.750 0.635 0.56 0.538 0.583 0.354  0.583 0.917 0.250
0.814 0.76 0.692 0.833 0.692 0.64 0.769 0.500 0.337  0.375 0.333 0.417
0.724  0.72 0.692 0.750 0.474 0.44 0.538 0.333 0.549  0.458 0.417 0.500
0.827 0.84 0.846 0.833 0.635 0.60 0.538 0.667 0.462  0.500  0.500 0.500
0.788 0.72 0.692 0.750 0.731 0.64 0.615 0.667 0.424  0.583 0.833 0.333
# 0.782 0.72 0.692 0.750 0.949 0.88 0.846 0.917 0.556  0.542 0.417 0.667
0.814 0.76 0.769 0.750 0.756 0.72 0.615 0.833 0.590 0.500 0.583 0.417
0.660  0.64 0.769 0.568 0.878 0.84 0.769 0.917 0.583  0.583 1.000 0.167
* 0.923 0.80 0.769 0.833 0.782 0.64 0.692 0.583 0.549  0.458 0.333 0.583
0.654  0.48 0.538 0.417 0.795 0.64 0.769 0.500 0.486  0.583 0.500 0.667
0.769 0.76 0.615 0.917 0.647 0.60 0.615 0.583 0.576  0.542 0.750 0.333
0.718 0.68 0.538 0.833 0.862 0.76 0.769 0.750 0.535  0.542 0.500 0.583
0.788 0. 68 0.769 0.583 0.859 0.76 0.846 0.667 0.424  0.375 0.500 0.250
0.827 0.72 0.846 0.583 0.545 0.48 0.462 0.500 0.514  0.458 0.333 0.583
0.724  0.68 0.692 0.667 0.840 0.80 0.769 0.833 0.403  0.458 0.417 0.500
0.769 0.76 0.692 0.833 0.705 0.60 0.692 0.500 0.424  0.583 0.667 0.500
0.673 0.64 0.538 0.750 0.776 0.68 0.615 0.750 0.562  0.625 0.500 0.750
0.429 0.48 0.308 0. 667 0.596 0.64 0.462 0.833 0.611  0.583 0.583 0.583
0.846 0.84 0.846 0.833 0.846 0.80 0.846 0.875 0.382  0.417 0.417 0.417
0.859 0.72 0.846 0.583 0.731 0.64 0.615 0.667 0.479  0.542 0.500 0.583
0.859 0.84 0.769 0.917 0.859 0.76 0.846 0.667 0.594 0.500  0.667 0.333
#* 1 AD vs HC #: AD vs aMCI ;A aMCI vs HC
AD »s HC
AD vs aMCI N VAUC
ACC AD vs aMCI aMCI »s HC
N VAUC ACC. AD
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Sex differences in multiple brain regions of Alzheimer’ s disease

based on T1 texture features

Huang Zi‘ang' Li Hui'

Li Xiaoshu' Zhu Wanqiu' Gao Ziwen' Li Yuqing' Zhou Shanshan® Yu Yonggiang'

(' Dept of Radiology *Dept of Neurology The First Affiliated Hospital of Anhui Medical University Hefei 230022)

Abstract Objective 'To explore sex differences in 3D T1texture features in the progression of Alzheimer’s disease
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( AD) and to predict the diagnosis of AD patients of different sex. Methods Seventy—seven AD patients ( 34 males
and 42 females) 74 amnestic mild cognitive impairment( aMCI) patients ( 35 males and 39 females) and 75
healthy controls ( HC) (35 males and 40 females) were recruited and high-resolution 3-dimensional T1 structural
images were collected. Brain regions closely related to AD brain damage were selected as regions of interest
( ROIs) texture feature extraction and feature screening were performed. Analyses were performed by sex and the
support vector machine ( SVM) was used for classification and prediction. Results 1In the AD vs HC AD vs aMCI
and aMCI VS HC groups by different sex we obtained some brain regions with relatively high recognition index in
different subgroups and found that there were significant differences between female patients and male patients with
high recognition index and the recognition index of female patients ( area under the curve accuracy sensitivity
and specificity were generally higher than that of male. Conclusion There are significant sex differences in texture
features in AD process and the classification and prediction ability of texture features in female patients is better

suggesting the importance of sex differences in AD research. This study provides some reliable biomarkers for early
sex-specific identification of AD which may be helpful for the early diagnosis and treatment of AD in the future.

Key words Alzheimer’s disease; amnestic mild cognitive impairment; sex difference; textural features; support

vector machine
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were (5.08 £3.86) on the left and (3.07 £5.20) on the right of the mental foramen area (8.57 +5.03) and
(9.54 £5.19) on the first mandibular molar ( 15.48 +5.23) and ( 14. 21 £6. 67) on the second mandibular mo—
lar and the inclination angles of the left and right mental canal were (41.81 +10.07) and (44.77 £8.96) re—
spectively. The distance from the upper edge of the mental foramen to the top of the alveolar ridge was ( 12. 35 +
2.38) mm and the distance between the mental canal at 1.5 mm inside the mental foramen and the top of the
alveolar ridge was ( 14. 14 £2.46) mm. The depth of the submandibular gland fossa in the first and second molars
were (0.80 £0.56) mm and ( 1.00 £0.50) mm the distance from the most concave point to the alveolar crest
top were ( 14. 15 £5.95) mm and ( 14. 52 £3.55) mm the distance from the most convex point of the crown to
the alveolar crest top were ( 10. 71 +4.72) mm and (9.25 +2.81) mm and the distance from the upper edge of
the mandibular canal to the alveolar crest top were ( 15.52 +3.48) mm and ( 13.83 +2.76) mm. Conclusion
The buccallingual inclination of mandibular alveolar bone is gradually inclined from buccal side to lingual side from
premolar area to molar area and the lingual inclination in the second molar area is the most obvious; The implant
tip can stop at the upper edge of the mental foramen to obtain better initial stability; The existence of submandibular
fossa limits the depth and direction of implant implantation to a certain extent. It is necessary to accurately measure
and analyze this part with CBCT before operation to avoid complications such as mandibular lingual perforation and
improve the success rate of implant repair.

Key words CBCT; mandibular posterior tooth; dental implant; anatomical structure



