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DAT VAN DE
1. Tinh cap thiét dé tai ludn 4n

Theo IDF (2019), thé gioi hi¢n nay c6 khoang 463 tri¢u nguoi méc bénh dai thao dudng,
du kién ting den 700 triéu nguoi vao nam 2045. Rleng khu vue TayThai Binh Duong trong do
c6 Viét Nam s0 truong hop hién mac 1a 163 tri¢u ngu'(n bai thao duong ciing 1a nguyen nhan
lam gia tdng sa sht tri tué 1én 50%-100% bao gom ca Alzheimer va sa sut tri tué mach mau, véi
nhiéu co ché bénh sinh van chua duoc biét 15 rang va con dang tlep tuc nghién ctru v& tén
thuong mach mau, r01 loan chuyén hoa va thay déi cau trac t€ bao than kinh.

R01 loan than kinh nhan thirc 1a mot hoi chung c6 thé do nhiéu bénh ly khac nhau tac
dong den 6 thé h01 phuc hoac khong hdi phuc dugc. Pic trung la tinh trang suy giam tién
trién méc phai it nhit mot trong sau linh vuc chic nang nhan thice: chuc nang didu ‘hanh, ngén
ngit, hoc tap- tri nho, thi gidc khong gian, tap trung chl y va nhan thic xa hoi. Réi loan thin
kinh nhén thirc dién hinh hay sa sat tri tu¢ thudng noi tiép sau roi loan than kinh nhén thirc nhe
va bénh Alzheimer chiém ty 18 nhleu nhét

Nhiéu nghlen ctru trén thé gidi tir 2003 den nam 2018, cac tac gia tap trung phén tich
mdi lién quan glua thay d6i nhan thirc véi cac ton thuorng trén hinh anh hoc cong hudng tir so
ndo nhu nhu teo néo, ton thuong mach mau, nhdi méau ndo im ling, nh01 mau nio 16 khuyet
thoai hoa chét tring...6 bénh nhan dai thao duong type 2. The méc bénh thuong gip la
Alzheimer hay sa st tri tué mach méu hay tén thuwong hén hop chiém wu thé cho dén nay van
chwa théng nhit va tiép tuc dé nghi nghién ciu.

bi co nhiéu  nghién ctru trén thé gigi va Viét Nam vé rdi loan than kinh nhén thirc noi
chung va rbi loan than kinh nhan thic & bénh nhan déi thao duorng noi riéng. Tuy nhién, nghién
ctru vé cac yéu td nguy co, tinh trang kiém soat dai thao duong ciing nhu xac dinh t6n thuong
hay gdp trén hinh dnh hoc cong hudng tir so ndo co lién quan gi dén cac linh vuc chirc nang
than kinh nhan thuc thi chua dugce khao sit k¥ tai Viét Nam.

Xuét phat tir nhung vén dé trén Chung t6i thuc hién dé tai: “Nghién civu cdc yeu to nguy
co' va hinh dnh hoc cong huong tir so nio ¢ bénh nhén ddi thao dwong type 2 cé ¥oi logn
thin kinh nhén thive” nham ba muc tiéu:

2. Muc tiéu caa luan an

2.1. Khéo sét dac diém cac yeu tb nguy co va tinh trang kiém soat dai thao duong & dbi twong
dai thdo duodng type 2 co 161 loan than kinh nhan thuc.

2.2. Khao sat dac diém hinh anh hoc cdng hudng tir so nfo va phéan ting réi loan than kinh nhan
thirc & dbi tuong dai thao duong type 2.

2.3. Panh gla moi lién quan gifta cac yéu t§ nguy co va hinh 4nh hoc cong huéng tir so ndo véi
cac muc d6 roi loan chirc nang thén kinh nhan thire & d6i twong dai thio dudng type 2.

3. Y nghia khoa hoc

bai thao duorng 12 mot nguyén nhan lam tang ty € sa st tri tué I&n trén 50%-100%, bao
gom Alzheimer va sa sit tri tu¢ mach mau. Dai thao duong anh huong 1én sa st tri tu¢ thong
qua nhiéu co ché bénh sinh va tang ton thuong nhu mé ndo do anh huong Ién hé théng mach
méu ndo. Do d6, nghién ctru v& rbi loan than kinh nhan thirc trén bénh nhan dai thao duong 1a
mot van dé thoi su, dac biét trong giai doan dai dich déi thao duong hi¢n nay.

Dé tai nghlen cau nham tim ra méi lién quan gitra réi loan than kinh nhan thirc va hinh
anh hoc so ndo ¢ bénh nhéan dai thao duong s€ gop phan lam sang to céac thé nguyen nhan ro|
loan than kinh nhan thire dic trung cua bénh dai thao duong, mot didu hién nay con rat nhiéu
ban cii. N6 ciing gop phan giai thich tinh da dang cua rdi loan than kinh nhan thtrc & bénh nhan
dai thao duong.

Gop phan cung cap cac co s¢ khoa hoc vé yéu t§ nguy co, co ché bénh sinh, dic diém
t6n thuong nio dé hudng dén dén thuat ngir bénh ndo dai thao duong (diabetic encephalopathy)
la mot bién ching ciia DTD anh huéng dén chuce nang than kinh nhan thuc .

4.Y nghia thuc tién

bé tai nghlen ctu st dung thang diém MMSE, MoCA, ADL va IADL Ia nhitng thang
diém ma béc si noi khoa dé thuc hanh hang ngdy dé tim soét cac réi loan than kinh nhan thuc.

Pé tai khao sét dic diém mot sb yeu to nguy co cling nhu cac méi lién quan giira kiém
soat glucose mau, huyét ap, I|p|d Mau véi ton thuong ndo ciing nhu thay ddi cac linh vuc chirc
nang than kinh nhan thirc. Tir céc két qua nghién cuu ndy c6 thé canh béo cho céc béc si 1am



sang tAm soat sém cac rdi loan than kinh nhan thirc ¢ bénh nhan dai thao duong.

Ngoai ra, hinh anh hoc cong hudng tir so ndo trong nghién ciru cling 1 nhimg xung thuong
quy trong thuc hanh hang ngay nén cé thé dua ra (ting dung trong thuc tién va xay dung protocol
cong huong tlr So ndo cho bénh nhan dai thao duong va cac hudng dan phan tich két qua.

5. Péng gép méi luin an

- La nghién ciru dau tién trong nudc khdo sat vé diic dlem cac yeu t6 nguy co va tinh trang
kiém sodt dai thao duorng & ddi tugng déi thao dudng type 2 ¢6 réi loan than kinh nhan thir.

- Nghlen ciru cling tim ra cac mdi lién quan giita ton thuong trén hinh anh hoc cong hu'o‘ng tr
S0 ndo Vvdi cac roi loan trong linh vuc chirc nang than kinh nhén thirc, gitp cho béc s§ 1am sang dinh
hudng va dinh khu dugc ton thuong khi kham phén loai r01 loan thin kinh nhan thirc.

- Nghién ctru danh gla cac ton thuong vé céu tric hay gip trén cong hudng tir so ndo
va tir 6 dinh hudng cac thé rbi loan than kinh nhén thirc & bénh nhén dai thdo ducrng type 2

- Xay dyng duoc cac md hinh du béo gidp ich cho viéc tam soat va quan 1y céc thay ddi linh
vuc chirc nang than kinh nhan thirc & bénh nhan dai thao du'ong type 2.

- Gop phan dinh hudng cho cac nghién ciru chuyén sau trong linh vuc réi loan thin kinh nhan
thirc va thay doi nfo bd bénh nhén déi thao duong trong tuong lai.

6. Céu trdc luan an

Goém 151 trang: Dt vén dé 3 trang, téng quan tai liéu 45 trang, d01 tuong va phuong
phap nghién ctu 25 trang, két qua nghién ciu 36 trang, ban luan 40 trang, két luan 2 trang, kién
nghi 1 trang. Luan &n c6 60 bang biéu, 4 so dd, 30 hinh, 180 tai li¢u tham khao: 14 tai liéu tiéng
Viét, 166 tai liéu tiéng Anh.

Chuong 1. TONG QUAN TAI LIEU

1.1. COCI—IEBENH SINH VA YEU TO NGUY CO ROI LOAN THAN KINH NHAN THUC O
BENH NHAN DAI THAO DPUONG TYPE 2
1.1.1. Dai cuong vé dai thiao dudng va blen chirng

Diéi thao duong Ja mot rdi loan chuyen hda glucose mau man tinh do tinh trang thiéu
hut insulin hogc giam tiép nhan Insulln tai mo dich. Su gia ting nong do glucose mau kéo dai
da anh huong 1én qua trinh song cua té bao trong co thé. Hé qua lam gia ting cac bién chung
trén hé théng mach mau va than kinh.

Theo UKPDS, ngay tai thoi diém chén doan dai thao duong type 2 da co6 50% bién ching
tim mach, hay n6i cach khac bién chirng tim mach da xudt hién tir rat som ngay trong giai doan
tlen DTD hodc HCCH. Trong do6 bién chitng mach mau I6m da xuét hién tir 10 ndm trudc thoi
diém méc benh va bién chang mach mau nho kh0ang 5 nam trudc. Cac bién chting mach mau lon
hay gap 1a nhdi mau co tim, suy tim, dot quy nhdi mau ndo, XVMM; c4c bién chung mach mau
nho hay gap la bénh vong mac BTD, benh than DTD va bénh Iy than kinh ngoai bién

Nhiing ndm gan day ADA, IDF hay WHO da nhin nhan DTD 1& mét trong nhiing nguyén
nhén dan den ty I€ tir vong tim mach hang dau SO VGi cac nguyén nhan khac va déu nhin manh dén
vai tro klem soat glucose mau an toan c6 thé ngan ngura tién trinh phat trién bién ching
1.1.2. Yéu tb nguy co RLTKNT & bénh nhian DTD type 2

Qua nhiéu thyc nghlem o dm tuong dai thao duong type 2 da dua ra céac bang chung de
chimg minh su tdc dong cua cic ycu to nguy co sau day dén RLTKNT bao gom Céc yeu tb
nguy co khong can thi¢p dugce nhu: yeu to di truyen chung toc, tudi tac, gidi tinh, thoi gian
mac bénh dai thao duong Céc yéu tb nguy co co thé can thiép duoc nhu: trlnh do hoc van thap,
101 sOng tinh tai, thira cin, béo ph1 ché do dinh dudng, khong lanh manh, huat thudc 14, ruou bia,
ndng do glucose mau, HbAlc, mirc do klem soat huyét ap va rdi loan lipid méau. .
1.1.2.1. Tang glucose mdu va rol IOan than kinh nhgn thac
1.1.2.2. Béo phi va roi logn than ktnh nhgn thirc
1.1.2.3. Tang huyet dap va roi loan than kinh nhdn thirc
1.1.2.4. Lipid mdu va réi logn than kinh nhdn thire
1.1.2.5. Cuwong cortisol va ¥oi logn chirc ndng truc hg doi— tuyen yén- thuwong thin (HPA)
1.2. PAI CUONG VE ROI LOAN THAN KINH NHAN THUC
1.2.1. Co ciu va chirc ning cic ving nio bd

Lién két ving (Braln connectome): la ban db téng thé Ve céc lién ket than kinh bén
trong ndo. N6 ¢6 thé nim & mire d6 vi mé véi mot birc tranh chi tiét vé céc té bao than kinh va
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cac khop than kinh; hodc cing c6 thé ndm & murc d6 vi moé vai tit ca cac lién két vé cau tric va
chirc ning cua kién tric vo (comcal) va dudi vo (subcortlcal) trong néo.
1.2.2. Dinh nghia va phan loai réi loan thin kinh nhan thic

Roi loan than kinh nhan thic 1a tinh trang dac trung suy giam nhan thuc mac phai &
mot hay nhiéu linh vuc chire nang nhan thirc bao gdm: chue ning diéu hanh, thi giac khdng
gian, hoc tap- tri nhé, téc d6 xir ly thong tin, ngdn ngit va nhan thirc x4 hoi.

Theo phén loai DSM 5, RLTKNT phan lam RLTKNT nhe, RLTKNT dién hinh va mé
sang. Trong nghlen ctru nay ching t6i chi tap trung nghlen cuu vé RLTKNT nhe va dién hinh,
phan loai nay tuy vao mic do nghiém trong cua bénh, vi du mét ngudi co thé mic RLTKNT nhe
hoic dién hinh do Alzheimer. .

1.2.3. Céc thang trac nghiém danh gia chirc ning than kinh nhan thirc
1.2.3.1. Thang ddinh gid trgng thai tdm than téi thiéu cia Folstein (Mini-Mental State
Examination: MMSE)
1.2.3.2. Thang MoCA
1.3. PAC PIEM HINH ANH CONG HUO’NG TU SO NAO O BENH NHAN DAI THAO
PUONG TYPE 2 COROI LOAN THAN KINH NHAN THUC
1.3.1. Pic diém chung vé CHT so nio & ddi twong PTP type 2
1.3.1.1 Teo ndo

Teo ndo duoc dinh nghia la sy co rit cia nhu mé nao day la ket qua cua qua trinh thoai
héa té bao than kinh nhu mat té bao than kinh va cac mang luéi lién ket cua té bao mo dém.

Céc thang dlem tiéu chuén dé danh gla teo ndo trén CHT bao gém:

(1). Thang dlem GCA danh gla teo vo dai ndo

(2). Thang dlem MTA danh gi4 teo thuy thai duong gitta

(3). Thang diém Kodeam danh gia teo thiry dinh- cham

1.3.1.2. Bénh ly vi mgch mau ndo (Small Vessel Disease)

Day la bénh Iy cac dong mach néo nho, tidu déng mach, tinh mach va mao mach cua
né&o bi anh huong boi nhiéu nguyén nhan khéc nhau trong do nguyen nhan DTD lién quan chat
ché véi ton thuong nay. Cac dau hi¢u thuong gap trén CHT cau trdc 1a tén thuong chét trang,
vi xuat huyét, nhoi mau ngo im lang, nhoi mau néo 16 khuyét va nhoi mau ndo ving chién luoc

Bénh n&o chat trang (White Matter Lesions: WMLs)

Nhéi mau ngo im lgng, nhéi mau n&o 16 khuyét va nhéi mau chién lirgc

Vi xuét huyét
1.4. CAC TON THUONG PIEN HINH CUA CAC THE RLTKNT
1.4.1. RLTKNT mic d$ nhe (Mild Neurocognitive disorder)

1.4.2. Alzheimer

Bénh Alzheimer chiém ty 1€ 50-70% cac truong hop RLTKNT & nguoi I6n tudi. DTD type 2 lam
gia ting ty Ie méc Alzheimer 1&n gép 2 Ian Sur phét trién bénh Alzheimer tir tir va thuong SOng trung binh
10 ndm sau khi ¢ triéu ching. Theo tién trinh su teo ndo lan rong xuat hién trong giai doan cudi cia bénh
Alzheimer va cac thé RLTKNT khéc.

1.4.3. RLTKNT mach mau (SSTT mach mau)

RLTKNT mach méau thuong gap xép tha 2 sau bénh Alzheimer. D6i khi co thé phan
biét duoc Alzheimer bai su khéi phat dot ngot va lién quan dén cac yéu té nguy co mach méu.
Thodi hoa thuy tran thai duong (FTLD)

Chuong 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. POI TUQNG NGHIEN CUU
2.1.1. Tiéu chuan chon bénh nhan

102 déi twong dugc chon vao nghién ciru 1a nhitng bénh nhéan c6 d6 tudi tir 45- 85 méc
bénh dai thao duong type 2 ¢6 RLTKNT theo phan loai DSM 5 dugc xac dlnh tén thuong trén
CHT so ndo tai bénh vién Da khoa Gia Dinh Da Néng, tir thang 01/2017 dén thang 06/ 2019
2.1.6. Tiéu chuin loai trir

- Bénh nhén ¢6 bénh Iy ndi khoa kém theo nhu: suy giap, suy tuyén thuong than, suy
gan, suy than nang, réi loan dién giai va thiéu méau nang.

- Bénh nhan nghlen ruou

- Bénh nhan nhiém HIV



- Bénh nhén bi dot quy cap, hdn mé, sa st tri tug tién trién nhanh nhu: hoi chang can ung
thu, hoi chung thodi hoa tleu n&o, viém ndo Hashimoto hay viém nao virus.

- Bénh nhan hién méc hoac tién sir ¢6 tn thuong ndo nhu: u ndo, viém nao, chén thuong so néo.

- Bénh nhan méc cac bénh Iy tim than nhu: tram cam, tam than phan liét.

- Nhitng bénh nhén ¢6 thi luc kém, thinh luc kém, rdi loan van dong khéng thuc hién duoc cac
bai kiém tra ¢anh giatl than kinh nhan thic.

2.2. PHUONG PHAP NGHIEN CUU
2.2.1. Thiét ké nghién ciu:

Nghién ciru theo phuong phép mé ta it ngang. Thuc hién thu thap s6 liéu tir 01/2017 dén
06/2019 tai Bénh vién Da khoa Gia Dinh Da Nang
2.2.2. C& mau nghién ciru:

Vi nghién ctru xé4c dinh mdi lién quan gitra RLTKNT va YTNC véi ton thuong CHT so ndo &
bénh nhan DTD, nén chung t6i cpon & mau dugc tinh theo cong thire so sanh 02 ty Ié trong quéan thé:
2.2.3. Phuong phap chon mau va so as nghién cuu

Phu'ongphap chon mau:

2.2.2. Cac tham sé nghién ciru vé cac yéu to nguy co .

Tudi, Béo phi, Hoat dong thé Iyc, Trinh do hoc van

Xét nghlem Duong mau do6i, HbAlc, Bilan lipid méu

Siéu am tim, Siéu am Bong mach Cénh, bién tim do

Protocol MRI so néo:

+Panh g1a teo ndo qua cac thang diém GCA, MTA, Koedam

+ Panh gia ton thuong vi mach ndo: Nhol mau 15 khuyét, Thoi ha chét tring, Fazekas
2.3. PHUONG PHAP THU THAP- XU LY SO LIEU
2.3.1. Phuong phép thu thap s6 ligu : Thuc hién theo so d6 nghién ctiu
2.3.2. Phuong phap xir ly so IIeu Phan mém SPSS 20.0
2.4.PAO PUC TRONG NGHIEN cuu

Dé tai luan 4 an dugc tién hanh sau khi:

- Dugc su dong y cua Truong Pai Hoc Y Dugc, Pai Hoc Hué va cua Bénh vién Pa
khoa Gia binh ba Nang

- Pugc sy ddng ¥ cua cac di trong nghién ciru, thong tin duoc dam bao bi mat.

Chuong 3. KET QUA NGHIEN CUU
3.1. PAC PIEM MOT SO YEU TO NGUY CO VA TINH TRANG KIEM SOAT DAI
THAO DUONG CUA })OI TUQNG NGHIEN cUU
3.1.2. Pic diém mot s6 yéu t6 nguy co va tinh trang klem soat dai thao dudong
Bdng 3.1. Pdc diém chung va mgt s6 Yéu té nguy co

R I Nam Nir Chung p
Thong so Gia tri n % n % n %
. < 65 b 20 | 5405 | 26 | 4000 | 46 | 4510 | .o
(ny::.l) > 65 tudi 17 | 4595 | 39 | 60,00 | 56 | 54,90 :
4 X +SD 64,95+9,72 | 66,94+7,73 | 66,22+851 | 0,258
Trinh do | €U hoct THCS | 16 [ 4054 | 44 | 6769 | 59 | 57,84
ho'c vAr THPT 11 | 29,73 | 19 | 29,23 | 30 | 29,41 | 0,001
; CP-PH 11 | 2973 | 2 | 3,08 | 13 | 12,75
vong X *SD 90,62+9,53 | 87,86+7,04 | 88,86+8,10 | 0,098
t(’é‘r?]? Béo bung 19 | 51,35 | 52 | 80,00 | 71 | 69,61 | 0,002
BMI X +SD 2457305 | 24294295 | 2439+297 | 0,655
(kg/m?) [Thiracan-béophi| 26 | 70,27 | 40 | 61,54 | 66 | 64,71 | 0,375
s Cé 16 | 4324 | 6 | 923 | 22 | 2157
Thuoc la Khong 21 | 56.76 | 59 | 90.77 | 80 | 7843 | ~0.001
Hoat Cohoatdong | 16 | 4324 | 22 | 3385 | 38 | 37,25
déng thé Khong/ it hoat 0,345
e dong thé hee | 21 | 5676 | 43 | 6615 | 64 | 6275




D9 tudi trung binh 1a 66,22 + 8,47 nam, trong d6 d¢ tudi < 65 chiém ty 1¢ 45,10% va >
65 tudi chiém ty I¢ 54, 90% (p> 0,05).

Trinh d6 hoc van Tiéu hoc va THCS chiém da sb 57,84% (p<0, 001)

Tylé thira can- béo phi la 64,7% khong co su khac bi¢t & hai giéi (p>0,05), nhung ty 1¢
béo bung la 69,60% cé sy khac biét giira hai gisi (p<0,01).

Ty 1€ bénh nhén hat thuéc 1a 1a 21,57%, trong d6 nam hit thudc l4 cao hon nit khac biét
¢6 ¥ nghia thong ké (p <0,001)

C6 dén 62,75% dbi twong khoéng/ it hoat dong thé luc.

Bang 3.3. Tinh trang kiém soat huyét ap theo muc tiéu ciia ADA

Kiém soat huyét ap S0 lwgng (n=82) Ty 1€ (%)
Dat 29 35,37
HA <130/80 mmHg Khéng dat 53 64,63
Dat 46 56,10
HA <140/90 mmHg Khong dat 36 43,90

Ty 1é kiém soat huyét ap dat muyc tiéu HA <140/90 mmHg la 56,10% va kiém soat HA
<130/80 mmHg la 35,37%.

Bdng 3.5. Tinh trang kiém sodt glucose mdu déi va HbAlc theo muc tiéu ADA
N e Tudi < 65 Tuoi > 65 Chung (n=102)
Thoéng so Gia tri n=46 % =56 % n (%) p
Glucose <72 20 43,48 23 41,07 43 (42,16) 0.842
(mmol/l) >72 | 26 | 5652 | 33 | 58,93 59 (57,84) '
<7 27 | 58,70 | 24 | 42,86 51 (50,00)
HbALc (%) >7 10 | 4130 | 32 | 5714 | 51(5000) | 2163

50% doi tugng kiém soat HbAlc < 7% theo khuyén cao ADA 2016 (p>0 05). O nhém
dbi tuong < 65 tuol, kiém soat HbAlc< 7% dat muc tiéu 1a 58,70% cao hon ¢ nhom ddi twong
> 65 tudi la 42,86% (p>0,05).

Bdng 3.7. Tinh trang kiém soét lipid mau theo muc tiéu ADA

R £ Nam (n=37) Nir (n=65) | Chung (n=102)

Thoéng so Gia tri n % n % n % P
TG DPat 18 | 4865 | 36 | 55,38 54 52,94 0512
(mmol/l) Khéng 19 51,35 | 29 | 44,62 48 47,06 '
LDL.C Dat 25 51,35 | 38 | 58,46 63 61,76 0363
(mmol/l) Khéng 12 3243 | 27 | 4154 39 38,24 '
HDL.C DPat 7 18,92 | 47 | 72,31 54 52,94 <0.001
(mmol/l) Khéng 30 81,08 | 18 | 27,69 48 47,06 '

Ty 18 dbi tugng kiém sodt dat muc tiéu V& TG 1a 52,94%, LDL.C I 61,76% (p> 0,05)
va HDL.C 13 52,94% (p< 0,001).

Bdang 3.11. Tinh trang xo vita déng mach va day Iép ndi trung mac
Thong so Giatri IMT (mm) So lwong (n=102) Ty 1€ (%) p
<0,8 20 (19,61)
PMCC P 0,8-1,2 49 (50,00) 0,221
>1.2 33 (30,39)
<08 18 (17,65)
PMCC T 0,812 16 (45,10) 0,047
>1,2 38 (37,25)
<08 23 (22,55)
PMCT P 0,8-1,2 52 (50,98) 0,321
>12 27 (26,47)
<08 20 (19,61)
PMCT T 0,812 50 (49,02) 0,005
>1.2 32 (31,37)
] <0,8 10 (9,80)
Roi loan IMT 0,8-1,2 61 (59,80) 0,191
>12 31 (30,40)




90,2 % do1 tuong nghién cuu c6 day I6p noi trung mac & BMC (IMT > 0,8 mm) va
trong sb nay co den 30,4% doi tuong c6 xo vira dong mach canh IMT >1 ,2 mm. Khac biét co y
nghia thong ké vé bé day I6p néi trung
3.2. PHAN TICH PAC PIEM TON THUONG CONG HUONG TU SQ NAO VA PHAN
TANG ROI LOAN THAN KINH NHAN THU'C 0 POI TUQNG NGHIEN CcUU
3.2.1. Phan tich dac diém tén thuong cong hlro‘ng tir so néo & dbi tuong nghién ciru

Bdang 3. 14. Phan logi ton thwong cong lmong tir So N80 ¢ doi nrong nghién ciu

Thong so Giatri So lwgng (n=102) Ty 1€ (%)

TEO B | 5 5552
Vimachndo | 13 177
DPa tén thuwong Kf%’)ng gi gg:gg

Ty 1é ton thuong vi mach chiém ty |é cao dén 87,29 %, ty 1¢ teo néo la 46,08%.
Ty 1¢ da ton thuong (hai hinh thai ton thwong vi mach va teo néo) la 40,20%.
Bdang 3.15. Phan tang cac mirc do ton thuong vi mach trén CHT

Thdng so Giatri Nam (n, %) Nir (n, %) Chung (n, %) p
Khong | 19 (41,30) 12 (21,43) 31 (30,39)
Co 27 (58,70) 44 (78.57) 71 (69.61)
Fazekas 1 22 (47.83) 10 (17.86) 32 (3L.37) | <0,001
2 04 (8,70) 16 (28,57) 20 (19.61)
3 01 (2.17) 18 (32.14) 19 (18.63)

Nhai mau 15 Cé 30 (29.41) 54 (52.94) 848235 | oot
khuyét Khong 7(6,86) 11 (10.78) 18 (17.65) ’
Nhéi mau ving | C6 14 (13,72) 28 (27.45) 22(4L18) | o oo

chiénlwoc | Khong | 23 (22.55) 37 (36.27) 60 (58.82) ’
Co 22 (21.57) 48 (47.06) 70 (68.63)
WML Khong | 15 (14.70) 17 (16.67) 32(3137) | %01

Ty I¢ ton thuong nhoi mau 1o khuyet 82,35% chiém ty I& cao hon cac ton thuong khac
trong nhém nghién ctru, trong d6 nhdi mau viing chién lugc 1a 41,18%, ton thuong chat trang

chiém ty 18 68,63% twong duong voi thang diém Fazeka 69,61%.

Bding 3.16. Phan tdng cic mic dé ton thuong teo nio trén CHT

- P . Tuéi < 65 Tuéi > 65 Chung (n=102
Thdng so Giatri (n=46) (n, %) | (n=56) (n, %) 9 (A;) ) p

Khongteo | 39 (84,78) 19 (33,93) 58 (56.85)

Co teo 07 (15.22) 37(66.07) 22y (KT )

GCA Teonhe |05 (10.87) 24 (42.86) 29 (28.43) '

Teovira |02 (4.35) 12 (21.43) 14 (13.73)
Teo nang 0 (0,00) 01 (1.79) 01 (0.98)
Khong teo |38 (82,61) 20 (35,71) 58 (56,86)
Co teo 08 El?,sgg 36 g64,293 v} €43,14g
1 06 (13.04 13 (23.21 19 (18.63

MTA 2 0 (0,00) 14 (25.00) 14(13.73) ] <0001
3 0(0.0) 05 (8.03) 05 (4.90)
7} 02 (4.35) 04 (7.14) 06 (5.88)
Khong 39 (84.78) 20 (35.71) 59 (57,84)

Co 07 (15.22) 36 (64.20) 28 (4216) | -0 001

Koedam Teonhe |05 (10.87) 23 (41.07) 28 (27.45) '

Teovia | 02 (4.35) 12 (21.43) 14 (13.73)
Teo nang 0 (0,00) 01 (1.79) 01 (0.98)
Khong a1 gsg,lsg 23 g41,o7g 64 §62,753
N Co 05 (1L.76 33(58.93 383725

Teo hoi hii & —-5" 103 (6.52) 75 (44.64) 28 (27.45) | <0.001
Teo Vira 0 (0,00) 03 (5,36) 03 (2,04)




_ _ Teo nang 02 (4,35) 05 (8,93) 07 (6,86)
he tich @01 psp | 4004114 | 443:1,02 469+L1L 1 o011
GoOc sung tran
A0 that bén X+SD | 127,80+12,20 | 128,30+12,84 | 128,08+12,50 | 0,842

Ty 1¢ teo hoi hdi mé la 37,25%, ty 1€ teo tran thai duong qua thang diem MTA la43,13%, ty
¢ teo ving dinh chim qua thang diém Koedam 1a 42, 16% va teo vo nao toan bo qua thang diém
GCA 1243,14%. Teo ndo c6 su khac biét theo nhém tudi co y nghia thong ké (p<0 001).

Bdng 3.17. Ton thirong dinh khu hay gép trong nhoi mau ndo I3 khuyét

Vi tri nhoi mau S0 lwgng (n=84) Ty 1€ (%)
Thuy tran 18 21,43
Thuy dinh 8 9,52
Thuy cham 4 4,76
Thai duwong 3 3,57
Nhan xam 1 1,19
Nhan beo 22 26,19
Doi thi 23 27,38
Bao trong 1 1,19
Nao that bén 10 11,9
Hach nén 1 1,19

Ty 1€ nh6i mau 16 khuyét tap trung thuy tran (21,43%), nhan béo (26,19%) va doi thi

(27,38%) chlem ty 1€ cao.

3.2.3. Phan tang réi loan than kinh nhan thikc theo phan loai DSM 5
Bang 3.20. Phan tang RLTKNT theo phan logi DSM 5

DSM 5 S6 lugng (n=102) TV 18 (%)
RLTKNT nhe 42 41,18
RLTKNT dién hinh 60 58,82

Theo phén loai DSM 5, RLTKNT nhe chiém ty I¢ 41,18% va RLTKNT dién hinh la 58,82%.
Bdng 3.21. Phan bo mitc diém MMSE va MoCa theo phén logi RLTKNT DSM 5

Thang diem MMSE MoCa
DSM 5 (X £5SD) (X £SD) P
RLTKNT nhe 27,83+1,87 24,862,62 <0,001
RLTKNT dién hinh 24,23+4,56 17,83%4,33 <0,001

Duya vao phan loai DSM 5, chiing i ghi nhan gia tri diém so trung binh tuong ng voi
RLTKNT nhe va RLTKNT dién hinh theo MMSE Ian luot 1&; 27,83+1,87 va 24,23+4,56; theo MoCA
I4n ot 1&: 24, 862,62 va 17,834,33, khac biét co y nghia thong ké gitra hai nhom (p<0 001).

3.2.5. Phan tang cac rdi loan than kinh nhan thire theo céc linh vyc chire ning

Cén clr vao danh gia AUC ROC thang diém MoCA co do nhay va dic hiéu tét hon
MMSE nén ching t6i st dung phan loai cac linh vyc chire néng than kinh nhan thac theo thang
diém MoCA dé so sanh voi cac tham sb duai day:

Bdng 3.23. Phan tdng céc rdi logn linh vuc chire ndng nhdn thire theo dg tudi

bj tuoi | <65 tuoi >65 tudi Chung

Thong sb (n=38) (n=18) (n=102) P

Chire nang didu hanh (X +SD) | 3,72#1,34 | 2,70+1,28 | 3,16x1,40 | 0,001
Thi giac khong gian (X + SD ) 2,41+0,81 | 2,130,90 | 2,25:0,86 | 0,094
Tap trung chi y (X + SD) 4,76x124 | 423+131 | 4,461,30 | 0,049
Hoc tap + trf nhé (X +SD ) 3,00£1,55 | 2,45¢1,40 | 2,74+150 | 0,031
Chitc ning ngon ngir (X +SD) | 1,50#0,91 | 1,45+0,85 | 147+088 | 0,760
Tu duy triru twgng (X +SD) 1,22+0,84 | 0,96+0,85 | 1,08:0,85 | 0,136
Pinh huéng (X +SD) 572+0,81 | 536%1,18 | 552104 | 0,082

Chure nang diéu hanh va hoc tap tri nhé ¢ sy khac biét theo nhom tudi (p< 0,05). Cac linh vuc
chirc nang nhan thirc khac nhu thi giac khong gian, tap trung chd y, chirc nang ngoén ngir, tw duy triu
twong va dinh hudng khong gian thoi gian khong c6 su khéc biét theo nhdm tuoi (p> 0,05).
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Bdng 3.24. Phan tdng céc rai logn linh vuc chike ndng nhdn thirc theo MoCA

Thong 56 MOCA | nocA <21 MoCA > 21 P

Chirc nang diéu hanh (X £ SD ) 2,16+1,05 4,16+0,90 <0,001
Thi giac khong gian (X = SD) 1,8220,88 2,6020,58 <0,001
Tap trung chly (X £SD) 3,80+1,30 5,12+0,91 <0,001
Hoc tap + tri nhé' (X + SD) 1,96+1,20 3,51+1,36 <0,001
Chitc niing ngén ngir (X + SD) 1,12+0,82 1,82+0,79 <0,001
Tu duy triru twgng (X +SD) 0,69+0,81 1,47+0,70 <0,001
Pinh huéng (X +SD) 5,10+1,33 5,94+0,24 <0,001

Mt diém trung binh cac linh vuc chic nang nhén thirc nhu chire nang diéu hanh, thi
giac khong gian, tap trung chd y, chire néng ngdn ngit, tu duy triru tugng, dinh hudng thoi gian
khéng gian thip hon nhicu ¢ ngudng MoCA < 21 so véi MoCA > 21 (p< 0,0001).

Bdng 3.25. Phan tdng céc rai logn linh vuc chitc ndng TKNT theo DSM 5

DSM 5 RLTKNT nhe RLTKNT dién

Théng sb (X +5D) hinh (X +SD) P

Chire ning diéu hanh (X £SD) 4,17+0,94 2,45+1,23 <0,001
Thi giac khong gian (X £ SD) 2,67+0,57 1,97+0,92 <0,001
Tap trung chi Y (X +SD) 5,07+1,05 4,05+1,31 <0,001
Hoc tap + tri nhé (X + SD ) 3,57+131 2,15+1,34 <0,001
Chire ning ngon ngir (X + SD) 1,90+0,76 1,17+0,83 <0,001
Tu duy triru tweng (X £SD) 1,43+0,73 0,83+0,85 <0,001
Pinh huéng (X £SD) 5,95+0,22 5,22+1,26 <0,001

Mic diém trung binh cua céc linh vuc chirc nang nhan thic @ nhom RLTKNT dién
hinh thap hon so v6i RLTKNT nhe theo phéan ioai DSM 5, p< 0,001.
Bdng 3.26. Phén tich lién quan cac roi logn linh vuc chirc nang TKNT theo DSM 5

DSM 5 B RLTKNT | RLTKNT Chun
Théna sé Giatri nhe (n=42, | dién hinh n=10 p
9 %) (n=60,%) | (n, %)

Chirc niing diéu hanh [Giam 22 (52,38) | 55(9167) | 77(7549) | _ 0001
(n,%) Binh thuong | 20 (47,62) 5 (8,33) 25 (24,51) '
Thl giac khong gian Giam 12 (28,57) | 40 (66,67) | 52 (50,98) <0001
(n,%) Binh thuong | 30(71,43) | 20(33,33) | 50 (49,02) '
Tag trung chay Giam 26 (61,90) [ 53(88,33) | 79 (77,45) 0.002

Binh thuong | 16 (38,10) | 7 (11,67) | 23 (22,55) '
Hoc tap + tri nhé Giam 30(71,43) | 58 (96,67) | 88(86,27) | _ 0001
(n,%) Binh thuong | 12 (28,57) 2 (3,33) 14 (13,73) '
Chirc niing ngén ngir  [Giam 32 (76,19) | 57 (95,00) | 89 (87,25) 0.006
(n,%) Binh thuong | 10 (23,81) 3 (5,00) 13 (12,75) '
Tuw duy triru twgng Giam 18 (42,86) | 43 (71,67) | 61 (59,80) 0003
(n,%) Binh thuong | 24 (57,14) | 17(28,33) | 41 (40,20) '
DPinh huéng thoi gian, [Giam 2 (4,76) 22 (36,67) | 24 (23,53) <0.001
khéng gian (n,%) Binh thuong | 40 (95,24) | 38(63,33) | 78(76,47) '

Céc linh vuc chirc ning TKNT bi rdi loan chiém ty I¢ cao 1a: hoc tap tri nhé (87,25%),
tép trung cha y (77,45%), chirc nang di€u hanh (75,49%), tu duy triru twgng (59,80%) va thi
giac khéng glan (50 98%).

Tat ca céac linh vuc chirc nang TKNT suy giam deu €l ty 1é cao hon 6 nhdm RLTKNT
dién hinh so voi nhom RLTKNT nhe véi p< 0,05. Pidu dang luu ¥ ngay trong giai doan
RLTKNT nhe di c6 réi loan trong cac linh vuc chirc nang lién quan.

3.3. MOI LlEN QUAN GIUA CAC YEU TO NGUY CO VA CONG HUONG TU SQ
NAO VOI CAC MUC PO ROI LOAN THAN KINH NHAN THUC
3.3.1. Phan tich lién quan giira YTNC tinh trang kiém soat PTD véi RLTKNT



Bdang 3.27. Phan tich lién quan giiza YTNC véi RLTKNT theo phan logi DSM 5

R P RLTKNT nhe RLTKNT dién hinh
Thong so (n=42, %) (n=60, %) P
LAM SANG
Tuoi 62,64+7,27 68,72+8,48 <0,001
Thoi gian PTD 6,62+4,57 7,40+6,12 0,485
Thoi gian THA 5,55+4,70 5,70+5,99 0,891
HA glucose mau 5(11,90) 2(3,33) 0,092
HUt thudc 1a 9 (21,13) 13 (21,67) 0,977
1t/ khdng hoat dong thé luc 21 (50,00) 43 (71,67) 0026
Hoat dong thé luc 21 (50,00) 17 (28,33) '
Tiéu hoc 7 (16,67) 24 (40,00)
THCS 10 (23,81) 18 (30,00)
TPHV - I hpT 16 (38.09) 14 (23.33) 0,013
Cb+>PH 9 (21,43) 4 (6,67)
VB (cm) 90,5549,06 87,68+7,19 0,079
BMI (kg/cm?) 24,98+2,87 23,98+3,00 0,094
HATT dtng (mmHg) 127,12+18,20 129,38+15,88 0,506
HATTr dung (mmHg) 74,16+10,35 74,08+11,17 0,970
HATT nam (mmHg) 127,21+16,99 131,80+16,14 0,170
HATTr nim (mmHg) 73,90+9.95 74,15+10,40 0,905
CAN LAM SANG
QTc ms 406,90+18,85 410,10+30,82 0,551
LVMI (g/m?) 103,43+23,22 99,47+23,59 0,403
CT (mmo/l) 4,32+1,40 4,21+1,33 0,669
TG (mmol/l) 1,79+0,79 1,78+1,16 0,978
HDL.C (mmol/l) 1,18+0,39 1,16+0,28 0,826
LDL.C (mmol/l) 2,41+1,18 2,29+1,19 0,632
Glucose (mmol/l) 7,9843,37 9,2044,73 0,153
HbAlc (%) 7,27+£1,78 7,59+1,56 0,337

C6 mai lién quan gitra tudi, trinh do hoc van va loi song tinh tai & hai nhom RLTKNT
nhe va RLTKNT dién hinh véip <0,05. .
Bdang 3.28. Phan tich lién quan YTNC bat thirong va tinh trang kiém soadt ddai thao dwong voi
RLTKNT theo phén logi DSM 5

, RLTKNT RLTKNT | Chung
Thoéng so Gia tri nhe dien hinh (n=102, p
(n=42, %) (n=60, %) %)
YEU TO NGUY CO
VB (o) Nguy co 30 (71,43) 41(68,33) | 71(69.61) | 0.738
Binh thuong | 12 (28.57) 19(3167) | 31(30.39)
>23 31 (73.81) 35 (58,33) | 66 (64.71) | 0,107
BMI (kg/m2) =73 11 (26.19) 25 (41.67) | 36 (35.29)
<30pig 21 (50.00) 43 (711.67) | 64 (62.75)
HDTL >30ping 21 (50,00) 17(28.33) | 38(37.25)| 9%
Co 34 (80.95) 48 (80,00) | 82 (80.39)
THA Khong 8 (19,05) 12(20,00) | 20 (19.61)| ©90°
<5 nam 17 (40,48) 23 (38,33) | 40 (39.22)
TGDTD > 5 nam 25 (59.52) 37 (6167) | 62(60.78)| 8%/
e Co 9 (21,43) 13(21.67) | 22 (2157)
Hit thuoc la Khong 33 (18.57) 47(78.33) | 80(18.43)] 2977
o <65 tudi 27 (64.29) 19 (31.67) | 46 (45.10)
Do tol > 65 woi 15 (35.71) 41(68.33) | 56 (54.00) | <0001




KIEM SOAT THEO MUC TIEU ADA
HA<140/90 | Pat 27 (64,29) 36(60,00) | 63 (6L76) | oo
mmHg Khongdat | 15 (35,71) 24(40,00) | 39(38,24) |
>52 12 (28,57) 15(25.00) | 27 (26.47)
CT (mmofl) <52 30(71.43) | 45(7500) | 75(7353)| 87
Dat 22 (53,38) 32(53,33) | 54 (52,94)
TG (mmol) Khongdat | 20 (47.62) 28 (46.67) | 48 (47.06) | 0924
Dat 25 (59,52) 38 (63,33) | 63 (61,76)
LDL.C (mmo/l) = 5 dat 17 (40,48) 22 (36.67) | 39 (38,24) | °%%
Dat 21 (50,00) 33(55,00) | 54 (52,94)
HDL.C (mmo/l) it 5o dat | 21(50.00) | 27 (45.00) | 48 (47.06)| *®%°
>7 17 (40,48) 34 (56,67) | 51 (50,00)
0,
HbALC (%) <7 25 (59,52) 26 (43.33) | 51(50,00) | 1%
Glucose >72 22 (52,38) 37(6167) | 59 (57.84) | oo
(mmol/l) <72 20 (47.62) 23(3833) | 43(42,16) |
BIEN CHUNG VA BIEU HIEN TIM MACH
. [ Co 02 (4.76) 06 (10,00) | 08 (7.84)
HaHAtwhe  mas0 40 (95,24) 54(90,00) | 94 (92.16) | %8
) Co 24 (57,14) 37(6167) | 61(59,8)
Xo viia DM Khong 18 (42.86) 23(3833) | 41(402) | %
Co 38 (90,48) 54(90,00) | 92(90,2)
RLIMT Khang 04 (9,52) 06 (10,000 | 1008 | *%7
Co 06 (14,29) 11(18,33) | 17 (16,67)
TKNB Khong 36 (85.71) 49 (8167) | 85(83.33)| 000
Co 18 (42,86) 26 (43,33) | 55 (53,92)
VMbTD Khang 24 (57,14) 34 (56,67) | 47 (46,08) | %2
<50 6 (14.29) 11(18,33) | 17 (16,67)
0,
EF (%) >50 36 (85,71) 49 (8L67) | 85(83.33) | 00
Batthuong | 19 (45,24) 26 (43,33) | 45 (44,12)
2
LVMI@™) i thwong | 23 (54.76) 34 (56,67) | 57(5588) | %
Co 8 (19,05) 11(18,33) | 19 (18,63)
™MCT Khang 34 (80,95) 49 (8167) | 83(8L37) | %'
>440 03 (7.,14) 05(833) | 08(7,84)
QTc (ms) <440 39 (92,86) 55 (91,67) | 94 (92,16) | 8%°

Trong phan nhom RLTKNT dién hinh ty 18 d6i tuong it/ khéng hoat dong thé luc chiém
71,67% cao hon gép 2,5 lan nhém c6 hoat dong thé lyc 28,33%, khéc biét co ¥ nghia théng ké
(p< 0,05); trong tu, ty |8 di tugng > 65 tudi chiém 68,33% cao hon 2,16 1an so véi nhém < 65
tudi 1a 31,67%, khac biét co y nghia thong ké (p< 0,001).

Céc yéu t6 nguy co khac co su khac biét gira hai nhém RLTKNT nhe va RLTKNT
dién hinh, nhung khéng c6 ¥ nghia thdng ké (p> 0,05)

3.3.2. Phan tich méi lién quan giira YTNC, tinh trang kiém soat dai thao dwong véi tén

thwong CHT so ndo . i

Bdng 3.29. Phan tich moi lién quan gi@a cac YTNC, bién chitng dai thio dwong va biéu hién
tim mach Vvdi tén thuong teo nao

Théng s | Teondo (n=47, %) | Khéngteo (n=55,%) | p
LAM SANG
Tuodi 71,81+7,01 61,44+6,57 <0,001
BMI 23,89+3,30 24,82+2,61 0,113
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\Vong bung 87,8129,33 89,7616,83 0,226
Thoi gian DTD 7,38+6,03 6,82+5,00 0,609
Thoi gian THA 6,3426,32 5,04=4.61 0,232
Ht thuc 12 10 (21.,28) 12 (21,82) 0,047
Tien sir ha glucose mau 01(2,13) 06 (10,91) 0,080
1t/ khdng hoat dong thé luc 35 (74,47) 29 (52,73) 0024
Hoat dong thé luc 12 (25.53) 26 (47.27) ’
HATT nim 133,15+16,35 127,15+16,4 0,068
HATTT ném 75.3+10,73 72,98+9,63 0.253
HATT ding 130,06+15,78 127,0717,7 0.373
HATTr dting 74,39+11,44 73,46+10,27 0.505
Ha HA tu thé 05 (10,64) 03 (5,45) 0,332
CAN LAM SANG
HDALC (%) 7.891,83 7,094 0,014
Glucose (mmol/l) 9,80+5,20 7,76+2,96 0,015
CT (mmol/l) 4.131.32 4.36+1.39 0.407
LDL.C (mmol/l) 2.30£1.17 2.37%1.20 0,765
HDL.C (mmol/l) 1,10%0,28 1,20+0.36 0,05
TG (mmol/l) 1,69+0,75 1874101 0,369
OTc (ms) 410,66+30,24 407,18+22,97 0.511
LVMI (g/m?) 97 3442204 104,31224,0 0.135
BIEN CHUNG VA BIEU HIEN TIM MACH
Ha huy&t &p | C6 5 (10.64) 3 (5,45) 0332
tu thé Khong 42 (89,36) 52 (94,55) ’
Co 8 (17,02) 11 (20.00)
™CT Khang 39 (82,98) 44 (80.00) 0,700
Vong  mac | Co 22 (46.81) 22 (40,00) 0,489
PTD Khang 25 (53,19) 33 (60,00) *
Co 11 (23,40) 6 (10,91)
TKNB Khang 36 (76.60) 49 (89,09) 0,091
R6i  loan | Co 45 (95.74) 47 (85.45) 0,082
IMTDMC | Khong 2 (4,26) 8 (14,55) ’
Xo _ via | Co 28 (59,57) 33 (60,00) 0,965
PMC Khong 10 (40.43) 22 (40,00) ’
Bat thuong 18 (38,30) 27 (49,09)
LVMI Binh thuong 29 (61.70) 28 (50.91) 0,274
> 440 ms 3(6.38) 5 (9,09)
QTe <240 ms 44(93,62) 50 (90,91) 0,612
<50% 7 (14,89) 10 (18.18)
EF >50% 40 (85,11) 45 (81.82) 0,657

C6 moi lién quan glua tuoi va tinh trang hoat dong thé huc, glucose mau d6i, HbAlc va nong

d6 HDL.C véi tén thuong teo ndo, khdc biét c6 ¥ nghia théng ké p<0,05.
Bdng 3.30. Phan tich mdi lién gquan giira cac YTNC, bién chung ddi théo dwong va biéu hién
tim mach Véi ton thirong vi mach ndo

R I Ton thwong vi Khéng ton thwon,
Thong so mach (n:89,g%) vi magh (n=13, %% P

LAM SANG

Tudi 67,12+8,15 60,0048,66 0,004
BMI 24,2442 92 25,4443,22 0,175
\ong bung 88,38+8,12 92,1547,41 0,117
Thoi gian DPTD 6,99+5,66 7,69+4,61 0,670
Thoi gian THA 5,7345,57 5,00+4,98 0,656
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Hat thudc 1 18 (20,22) 04 (30.77) 0,388
1t/ khdng hoat dong thé luc 56 (62,92) 8 (61,54) 0923
Hoat dong thé luc 33 (37,08) 5 (38,46) ’
HATT ndm 130,65£16,21 124,85+18,76 | 0,240
HATTF nim 74,64+10 70+10,8 0.125
HATT dang 129,43+16,46 121,77+18,46 | 0.126
HATTr ding 74,83+10,72 69,23+10,38 0,08
Tién su ha glucose mau 06 (6,74) 01 (7,69) 0,899
CAN LAM SANG
Ofc 408,4627,83 411,00:14.83 | 0,749
LVMI 100,19423.75 1073122061 | 0,308
CT (mmoll) 4,26+139 4214112 0,910
TG (mmol/l) 1.80+1.06 1.7120.72 0.772
HDL.C (mmol/l) 117:033 1.1320.29 0.648
LDL.C (mmol) 2.33:1.02 2,4+0,93 0.846
Glucose (mmol/l) 8,73+4,29 8,562+4,08 0,868
HbALC (%) 7.46+1.64 7.48+181 0,965
BIEN CHUNG VA BIEU HIEN TIM MACH
. . [Cb 06 (6,74) 02 (15,38)
Ha huyetap tw the =m0 83 (93,26) 11 (84.62) 0,279
Co 18 (20.22) 1(7,69)
™CT Khong 71 (79.78) 12 (92,31) 0,278
" Co 37 (41.57) 7 (53.85)
Vong mac PTD  Mighang 57 (58.43) 6 (46.15) 0,700
Co 15 (16.85) 2 (15.38)
TKNB Khong 74 (83.15) 11 (84,62) 0,894
R6 loan IMT | Co 83 (93,26) 9(69,23) 0007
PMC Khong 8 (6,74) 4(30.77) !
A Co 55 (61,80) 6 (46.15)
Xo vira DMC Khong 34 (38.20) 7(53.85) 0,283
BAt thuong 36 (40,45) 9(69.23)
LVMI Binh thuong 53 (59,55) 4(30.77) 0.274
> 440 ms 7(1,87) 1(7,69)
QTc <440 ms 82 (92,13) 12 (92,31) 0,983
<50% 14 (15.73) 3 (23.08)
EF >50% 75 (84.27) 10 (76,92) 0,507

C6 moi lién quan gitra tuoi, roi loan IMT PMC véi ton thuong vi mach ndo, khac biét
c6 y nghia thong p< 0,05., ) )
Bang 3.31. Phéan tich moi lién quan giza muc tiéu kiem soat HbAlc, lipid mau, huyét ap vai
ton thwong CHT so ndo

Tudi Théng sé ‘ Giatri (n},) %/to) Kl('r‘;f'(,g/()‘;lat %nr,l%;:g p
Muc tiéu kiém soat TG véi WML
Co 15 (14,71) 13 (12,75) 28 (27,45)
<65 | WML Khang 11 (10,78) 7 (6,86) 18 (17,65) 0,763
Tong 26 (25,49) 20 (19,61) 46 (45,10)
Cé 16 (15,69) 26 (25,49) 47 (41,18)
>65 | WML Khong 12 (11,76) 2 (1,96) 14 (13,73) 0,004
Tong 28 (27.45) 28 (27,45) 56 (54,9)
Cé 31 (30,39) 39 (38,24) 70 (68,63)
Chung | WML Khang 23 (22.55) 9(8,82) 32 (31.37) 0,011
Tong 54 (52,94) 48 (47,06) | 102 (100,00)
Muc tiéu kiém soat TG véi nhdi mau chién lwgc
<65 | Nhoi mau chién luoc | C6 [ 8(784 [ 3(294 [ 11(1078) [ 0302
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Khong 18 (17,65) 17 (16,67) 35(34,31)
Téng 26 (25,49) 20 (19,61) 46 (45,10)
. ] Cé 11 (10,78) 20 (19,61) 31 (30,39)
>65 | Nhdi mau chién lugc | Khdng 17 (16,67) 8 (7,84) 25 (24,51) 0,031
Tong 28 (27,45) 28 (27,45) 56 (54,9)
. ] Cé 19 (18,63) 23 (22,55) 42 (41,18)
Chung | Nhdi mau chién lugc | Khong 35 (34,31) 25 (24,51) 60 (58,82) 0,229
Tong 54 (52,94) 48 (47,06) 102 (100,00)
Muc tiéu kiém soat TG véi da ton thuwong
] Cé 05 (4,9) 02 (1,96) 07 (6,86)
<65 | Da tén thuong Khong 21 (20,59) 18 (17,65) 39 (38,24) 0,446
Tong 26 (25,49) 20 (19,61) 46 (45,1)
] Co 12 (11,76) 22 (21,57) 34 (33,33)
>65 Da ton thuong Khong 16 (15,69) 6 (5,88) 22 (21,57) 0,013
Téng 28 (27,45) 28 (27,45) 56 (54,9)
] Cé 17 (16,67) 24 (23,53) 41 (40,20)
Chung | Da tén thuong Khong 37 (36,27) 24 (23,53) 61 (59,80) 0,070
Tong 54 (52,94) 48 (47,06) 102 (100,00)
Muc tiéu kiém soat HbAIc véi tinh trang teo vé nio theo thang diém GCA
Teo 3(2,94) 4 (3,92) 7 (6,86)
<65 GCA Khéng 24 (23,53) 15 (14,71) 39 (38,24) 0,424
Tong 27 (26,47) 19 (18,63) 46 (45,1)
Teo 12 (11,76) 25 (24,51) 37 (36,27)
>65 GCA Khong 12 (11,76) 7 (6,86) 19 (18,63) 0,045
Tong 24 (23,53) 32 (31,37) 56 (54,9)
Teo 15 (14,71) 29 (28,43) 44 (43,14)
Chung | GCA Khéng 36 (35,29) 22 (21,57) 58 (56,86) 0,009
Tong 51 (50,00) 51 (50,00) 102 (100,00)
Muc tiéu kiém soat HbAIc véi tinh trang teo ndo theo thang diém MTA
Teo 4 (3,92) 4 (3,92) 8 (7,84)
<65 | MTA Khang 23 (22,55) 15 (14,71) 38 (37,25) 0,70
Téong 27 (26,47) 19 (18,63) 46 (45,1)
Teo 12 (11,76) 24 (23,53) 36 (35,29)
>65 | MTA Khong 12 (11,76) 8 (7,84) 20 (19,61) 0,95
Tong 24 (23,53) 32 (31,37) 56 (54,9)
Teo 16 (15,69) 28 (27,45) 44 (43,14)
Chung | MTA Khéng 35 (34,31) 23 (22,55) 58 (56,86) 0,027
Tong 51 (50,00) 51 (50,00) 102 (100,00)
Muc tiéu kiém sodt HbAlc véi tinh trang teo nio theo thang diém Koedam
Teo 3(2,94) 4 (3,92) 7 (6,86)
<65 | Koedam Khong 24 (23,53) 15 (14,701 39 (38,24) 0,424
Téong 27 (26,47) 19 (18,63) 46 (45,1)
Teo 12 (11,76) 24 (23,53) 36 (35,29)
>65 Koedam Khéng 12 (11,76) 8 (7,84) 20 (19,61) 0,090
Tong 24 (23,53) 32(31,37) 56 (54,9)
Teo 15 (14,71) 28 (27,45) 43 (42,16)
Chung | Koedam Khong 36 (35,29) 23 (22,55) 59 (57,84) 0,016
Tong 51 (50,00) 51 (50,00) 102 (100,00)
Muc tiéu kiém soat HbAlc véi tinh trang teo hoi hai ma
Teo 2(1,96) 3(2,94) 5(4,9)
<65 Teo hdi hai ma Khéng 25 (24,51) 16 (15,69) 41 (40,2) 0,635
Téng 27 (26,47) 19 (18,63) 46 (45,1)
Teo 11 (10,78) 22 (21,57) 33(32,35)
>65 Teo héi hai ma Khéng 13 (12,75) 10(9,8) 23 (22,55) 0,105
Téng 24 (23,53) 32(31,37) 56 (54,9)
Teo 13 (12,75) 25 (24,51) 38 (37,25)
Chung | Teo hdi hai ma Khéng 38 (37,25) 26 (25,49) 64 (62,75) 0,024
Tong 51 (50,00) 51 (50,00) 102 (100,00)

13




Muc tiéu kiém soat HbAlc véi tinh trang teo ndo chung

Teo 4(3,92) 4(3,92) 8 (7.84)

<65 Teo ndo Khong 23 (22,55) 15 (14,71) 38 (37,25) 0,70
Tong 27 (26,47) 19 (18,63) 46 (45,1)
Teo 13 (12,75) 26 (25,49) 39 (38,24)

>65 Teo néo Khong 11 (10,78) 6 (5,88) 17 (16,67) 0,03
Tong 24 (23,53) 32 (31,37) 56 (54,9)
Teo 17 (16,67) 30(29,41) 47 (46,08)

Chung | Teo n#o Khéng 34 (33,33) 21 (20,59) 55 (53,92) 0,008

Tong 51 (50,00) 51 (50,00) 102 (100,00)

Trong tén thwong vi mach mau ndo: O doi twong dai thao duong type 2 > 65 tudi: kiém
soat TG khong dat muc tiéu co lién quan dén gia ting ton thuong chat tring, nhdi méau chién
luge va da ton thuong so v6i nhom dat muc tiéu (p<0,05). Kieém soat TG khong dat muc tiéu
co lién quan dén gia tang tén thuong chat tring so voi nhém kiém soat TG dat muyc tiéu (p<
0 05) Kiém soat HbAlc dat hay khong dat muc tiéu khéng lién quan dén tén thwong vi mach
mau (p>0,05).

Trong ton thiong teo néo: Viéc kiém soat HbAlc khong dat muc tiéu (HbAlc > 7%) co
lién quan dén gia tang ty 1& ton thuong teo ndo qua thang diém MTA, Koedam va teo hdi hai ma
(p<0, 05) ma khong lién quan dén tuoi. Tuong ty, €6 Moi lién quan dén sy gia tang teo ndo chung,
teo ndo qua thang dlem GCA ¢ d01 tuong > 65 tudi kiém soat Hbalc khong dat muc tiéu.

Chung t6i thiy giita kiém soat Huyét ap va LDL.C dat hay khong dat muc tiéu khong
lién quan vai tén thuong teo ndo va vi mach mau ndo ¢ bénh nhén dai thdo duong type 2.
3.3.3. Phan tich méi lién quan giira tn thwong trén CHT so ndo véi mire dé rdi loan than
kinh nhan thirc

Bdng 3.32. Mdi lién quan giita tén thirong teo nio véi RLTKNT theo DSM 5

RLTKNT
A X - RLTKNT nhe A s Chung
Thoéng so Gia tri (n=42, %) ((‘Ir::egof:n% (n, %) p
Khong teo 33 (78,57) 25(4167) | 58(56,86) | _ 001
Cé teo 9 (21,43) 35(58,33) | 44 (43,14) :
GCA Teo nhe 6 (14,29) 23(38,33) | 29(28,43)
Teo vira 3(7,14) 11(18,33) | 14(13,73) | 0,003
Teo nang 0 (0,00) 1(1,67) 1(0,98)
Khong teo 33 (78,57) 25(4L67) | 58(56,86) | _ 4 001
Co teo 9 (21,43) 35(58,33) | 44 (43,14) :
MTA 1 4 (9,52) 15 (25,00) | 19 (18,63)
2 2 (4,76) 12(2000) | 14(1373) | 406
3 1(2,38) 4 (6,67) 5 (4,90 :
4 2 (4,76) 4 (6,67) 6 (5,88)
Khong 32 (76,19) 27(4500) | 59 (57,84) | 4 500
Co 10 (23,81) 33(55,00) | 43(42,16) ’
Koedam Teo nhe 7 (16,67) 21 (35,00) 28 (27,45)
Teo vira 3 (7.14) 11 (18,33) 14 (13,73) | 0,017
Teo nang 0 (0,00 1(167) 1(0,99)
Khong 35 (83,33) 29(4833) | 64 (62,75 | _ 001
Teo hai hii Co 7 (16,67) 31(5167) | 38(37,25) :
mé Teo nhe 5 (11,90) 23(38,33) | 28 (27,45)
Teo vira 0 (0,00 03 (5,00) 03 (2,94) | 0,005
Teo nang 02 (4,76) 05 (8,33) 07 (6,86)
Thetichdol | x4 5p 4,84+0,99 458:1,17 | H09LIL | g oag
Sung thai
duong ndo X +£SD 2,95+1,23 3,62+1,60 3,34+1,49 0,026
that bén
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Tén thuong teo ndo trén CHT & bénh nhan DTD type 2 d xay ra ngay tir khi bénh nhan
c6 biéu hien RLTKNT nhe qua cac thang diém GCA, MTA, Koedam, khac biét c6 y nghia
théng ké gitra hai nhém RLTKNT nhe va diém hinh, p < 0,001.

Teo hoi hai mi ciing ghi nhan dén 6,86% & nhém RLTKNT nhe va 30,39% & nhém c6
RLTKNT dién hinh, teo hdi hai ma mitc d6 nang ghi nhan & nhém RLTKNT nhe la 1,96% va
nhém c6 RLTKNT dién hinh Ia 4,90% véi p < 0,0001.

Gi4 tri trung binh cua khoang cach sing thai duong ndo thét bén ¢ ting lén & nhém
RLTKNT dién hinh so v&i nhém RLTKNT nhe (3,62+1,60 so vé6i 2,95+1,23), khac biét c6 y
nghia théng k&, p<0,05.

Bdng 3.33. So sanh mai lién quan giiza tén thirong vi mach ndo va da tén thirong trén CHT
voi RLTKNT theo DSM 5
RLTKNT dién Chung

o .. | RLTKNT nhe | RLTKNT
Théng so Giatri (n=42) (n, %) hln(trw1 ((21/;)60) (n, %) p
Khong |16 (38,10) 15 (25,000 [31(3039) | 4107
Co 26 (61.90) 45 (75,000 |71 (69.61) |
Fazekas 1 12 (2857) 20(33.33) |32 (3L37)
2 7(16,67) 13(2067) |20 (19.61)] 0,565
3 7(16.67) 12(2000) | 19(18.63)

NhGi mau 13 Co 31 (73,81) 53 (88,33) | 84(8235) | ; 0og
Khuyét Khong | 11 (26.19) 7 (1L67) 18 (1765
NhGi mau viing Co 13(30.95) 29 (4833 [42(4L18) | o oo
chién luoc Khong | 29 (69.05) 31(51,67  |60(58.82)|

Co 25 (59.52) 45 (15,00) |70 (68.63)
WML Khong 17 (48,48) 15(25,00) |32 (31.37) | %%/
- Co 11(26.19) 30(50.00) | 41 (40.20)
Da ton thuong - 550 31 (73.81) 30 (50,000 |61 (59.80) ] 2016

Tén thuong vi mach da xuét hién tir giai doan c6 RLTKNT nhe, khac biét khéng cé y
nghia théng ké giira tén thuong vi mach véi tinh trang RLTKNT (p> 0,05).

Tén thuong nhdi mau 15 khuyét chiém ty 16 cao nhat 82,35%, ké dén Ia thoai hoa chét
tring 1a 68,63%, nhdi mau viing chién lwoc 1a 41,18%, (p> 0,05).

Tinh trang da tén thuong ciing nhan thiy xuét hién & nhém c6 RLTKNT nhe chiém
10,78% so v6i 29,41% 6 nhém RLTKNT dlen hinh, p< 0,05.
3.3.3. Phan tich méi lién quan dinh khu tén thwong trén CHT sg n&o véi c4c réi loan linh
vuc chire niing than kinh nhan thirc
Bang 3.42. Phan tich méi lién quan giiza ton thiwong dinh khu teo n&o trén CHT vai réi logn

cde linh vuc chire ndng than kinh nhdn thirc
. CHT GCA (¥) MTA (+) Koedam (+)

Thong so (X+SD) p (X+SD) p (X+8D) p
Chirc niing diéu hanh | 2,48+1,25 | <0,001 | 2,5241,21 | <0,001 | 2,58+1,22 | <0,001
Thi giac khdng gian 1,91+0,88 | <0,001 | 1,84+0,86 | <0,001 | 1,95+0,84 | 0,002
Tap trung chuy 3,91+1,38 | <0,001 | 4,00+1,29 | 0,001 | 4,00+1,35 | 0,002
Hoc tap + tri nhé 2,32+1,25 | 0,013 | 2,39+¢1,21 | 0,039 | 2,35+1,29 | 0,025
Chike ning ngén ngiv | 1,30+0,88 | 0,078 | 1,2740,82 | 0,046 | 1,35+0,87 | 0,232
Tw duy triru twgng 0,75+,081 | 0,001 |0,77+0,80 | 0,001 | 0,81+0,82 | 0,007
P aong thet 913N | 5114137 | <0,001 | 5,051,40 | <0001 | 521+1,30 | 0,009

R6i loan cac chirc nang diéu hanh, thi giac khong gian, tap trung chay, hoc tap+ tri nha, tw
duy triru tugng, dinh huong thoi gian khong gian c6 lién quan dén tinh trang teo vo ndo toan bo, teo
thuy tréan thai du()‘ng va teo thuy dinh cham (p< 0,05).

Chirc niang ngdn ngit giam lién quan nhiéu dén teo tran thai duong (p <0,05)
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Bdng 3.43. Phan tich mai lién quan gida ton thirong vi mach mau trén CHT so ndo véi cac
roi loan linh vut chikc nang than kinh nhgn thirc
g CHT Fazekas NMN lo Khuyét NMN chién lwoc
Thong so (X £SD) p (X £SD) p (X+8D) p
Chirc ning diéu hanh | 3,01+1,42 | 0,119 | 3,05+1,40 | 0,088 | 2,83+1,34 | 0,050
Thi gidc khong gian | 2,21+0,89 | 0,443 | 2,20+0,89 | 0,186 | 2,10+0,85 | 0,119
Tap trung chay 4,37+1,34 | 0,266 | 4,42+1,36 | 0,460 | 4,21+1,35 | 0,108
Hoc tip + tri nhé¢ 2,691,445 | 0,647 | 2,67+1,47 | 0,319 | 2,52+1,44 0,234
Chirc niing ngoén ngir | 1,34+,084 | 0,020 | 1,39+0,88 | 0,052 | 1,33+0,87 0,187
Tuw duy triru twong 0,94+0,83 | 0,015 | 1,02+0,85 | 0,163 | 0,86+0,84 0,028
32‘;‘ khgggg?an thot | 5 351120 | 0,0130 | 5,45+1,11 | 0,160 | 536+1,14 | 0,189
Churc nang diéu hanh va tu duy triru twong suy giam c¢6 moi lién quan véi nhoi méau
vung chlen luoc p< 0,05.
Tén thuong chat tring qua thang diém Fazekas c6 méi lién quan voi suy giam chic
nang ngdn ngit, tu duy triru twong va dinh huéng thoi gian khong glan p<0,05.
Ton thwong dang nhdi méau 15 khuyét khong c6 lién quan dén rdi loan céc linh vyc chic
ning than kinh nhan thc, p> 0,05.
Bdng 3.44. Phan tich mdi lién quan gidza CAc réi logn linh vuc chite ndng than kinh nhan thic
Vdi ton thuwong khdc trén CHT
. CHT Teo hoi hai ma WML Pa ton thuong
Thong sb (X+SD) p [(X£SD) p [(X+SD) p
Chirc nang dieu hanh | 2,45+1,22 | <0,001 | 2,99+1,44 | 0,067 | 2,68+1,23 | 0,004
Thi giac khdng gian 1,7940,88 | <0,001 | 2,16+0,90 | 0,091 | 1,95+0,87 | 0,003
Tap trung chuy 3,92+134| 0,001 | 4,37+1,34 | 0,305 | 4,17+1,36 | 0,063
Hoc tip + tri nhé 2,34£1,15| 0,04 2,63£1,49 | 0,289 | 2,54+1,33 | 0,273
Chikc ning ngéon ngivr | 1,21+0,81 | 0,020 | 1,33+0,85 | 0,015 | 1,27+0,84 | 0,055
Tw duy triru twgng 0,79+0,81 | 0,008 | 0,96+0,82 | 0,033 | 0,90+0,83 | 0,087
g arond thot 0120 5,0541,39 | <0001 | 5,34£120 | 0,011 | 507135 | <0,001
Teo hoi hai ma co6 lién quan dén cac roi loan chic nang diéu hanh (p< 0,001), thi giéc
khong gian (p< 0,01), tap trung chd y (p< 0 001) hoc tap+ tri nhé (p< 0,05), chirc nang ngoén
ngir (p< 0,05), tu duy triru tuong (p<0,05) va dinh huong thoi glan khong gian, (p <0 05)
Ton thuong chat trang co lién quan dén chirc nang ngdn ngir, tu duy triru twong va dinh
huéng thoi gian khong gian, (p <0 05)
Da ton thuong trén CHT so néo co m01 lién quan dén suy giam chtrc nang dinh hudng
thoi gian, khng gian (p< 0,001), chire nang diéu hanh va thi gidc khong gian (p < 0,05).

3.4. PHAN TICH TUONG QUAN GIUA CAC YTNC, TON TUONG CHT SQ NAO VA
RLTKNT QUA THANG PIEM MMSE, MOCA
Bdng 3.48. Mdi tuong quan giia MMSE MOCA Vdi tén thuong trén CHT so ndo

Thone <& Thang di¢m MoCa MMSE
ong so :
Ton thwong teo nio
r -0,526" 0510
GCA D 0.0001 0,0001
r 20,491 0467
MTA D 0.0001 0,001
r 20,464 20,456
KOEDAM D 0,0001 0,0001
- r 20,484 -0,304°
Teo hoi hai ma D 0,0001 0.0001
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Ton thwong vi mach

FAZEKAS g 8 281 802{129

Nhdi méu 15 khuyét r; %ﬁ%* 8:3;2
Nhéi mau chién luge L; %%51(;_* 8&35
Thosi hoa chét tring l; %’%70%; 8:883
Thé tich ddi thi r; 8:33? 8:88?

KC sirng thii dwrong nio r -0,390 -0,319
thét bén p 0,001 0,001

Da ton thwong ;; 063(;107 f 0(’)33051**

C6 moi tuong quan nghich glua teo ndo toan ho, teo ndo tran thai duong va teo nao
vung dinh cham Voi thang diém MoCa va MMSE véi p< 0,001. C6 mdi twong quan nghich giira
teo di thi va hol hai mé voi thang diém MMSE va MoCa p < 0,0001.

C6 méi trong quan gifra thoai hda chat trang véi thang diém MoCA: r= 0,25, p< 0,0001.
C6 mbi twong quan thuan gitra nhdi mau 16 khuyét vei thang diém MMSE va MoCA.

Da ton thuong ciing twong quan thuan mirc do chat véi thang dién MMSE va MoCa,
p< 0,001.

Bdng 3.49. Dién tich dudi dwong cong ROC va diém cdit MMSE va MoCa trong ddnh gid teo
nao va ton thuong vi mach mau néo trén CHT so ndo

Thongsé | AUC | Biémcat | Se(%) | Sp (%) D GKThﬁaNngl un ey
Ton thwong teo ndo
MoCA 77,30 20,5 80,00 72,30 <0,001 | 0,679 0,868
MMSE | 70,40 23,5 92,70 40,40 <0,001 | 0,602 0,805
Ton thwong vi mach mau néo
MoCA 65,40 20,5 84,60 48,30 0,047 0,521 0,787
MMSE | 53,60 22,5 100,00 19,10 0,677 0,389 0,683

Trong danh gia teo ndo, MoCa c6 dién tich dudi duong cong cao hon MMSE (77 30%
S0 voi 70,40%) véi diém cit twong img MoCA 14 20,5 (20) (Se= 80,00%, Sp=72,30%) va diém
cit MMSE 1a 23,5 (23) (Se= 92,70%, Sp= 40,40%), khac biét co y nghia théng ké (p< 0,001)

Tuong ty, trong danh gid vi mach néo, MoCA co dién tich dudi dudng cong cao hon
MMSE (65,40% so véi 53,60%), vai diém cit MoCa 20,5 (20) (Se= 84,60 va Sp= 48,3, p<
0,05) va diém ct MMSE 22,5 (22) (Se= 100,00%, Sp=19,10%, p > 0,05) do d6 MoCA co y
nghia trong d4nh gi4 tén thwong vi mach hon MMSE.

3.5. PHUONG TRINH DU'BAQ NGUY CO TON THUONG TEO NAO VA VIMACH NAO
3.5.1. Phan tich h01 quy da bién giira ton thwong teo nio trén CHT véi MMSE, MoCa va
cac YTNC c6 méi lien quan
Cén cir vao cac phan tich lién quan va twong quan cac YTNC v6i t6n thuong nio, chiing
t6i dua vao cac bién phan tich hdi quy da bién nhu sau: tudi, glucose, HbAlc, HDL. C IMT
DMC phdi va IMT DMC trdi, MMSE va MoCA va thu duoc két qua phan tich nhu sau:
Bdng 3.57. Phan tich hoz quy da bién nh; phan giza YTNC V4i t6n thuwong teo ndo

Hé s6 hoi quy Hé s6 hoéi quy Thong ké cong
Gia tri chwa chuén héa chuén héa p tuyén
B Beta VIF
Constant 2,764 <0,0001
Tuoi -0,028 -0,458 <0,0001 1,366
Glucose -0,009 -0,065 >0,05 1,366
HbAlc -0,026 -0,075 >0,05 1,553
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HDL.C 0,223 0,149 >0,05 1,128
MMSE 0,003 0,008 >0,05 2,528
MoCA 0,024 0,268 <0,05 2,528
IMT DPMCTP 0,049 0,134 >0,05 1,633

Tu bang phan tich trén chiing t61 c6 phuong trinh dy béo teo néo:
Y1=2,739- 0,028x Tuoi- 0,026x MoCA
Kiém dinh lai gi4 tri d6 nhay d6 dic hiéu ctia phuong trinh trén chiing t6i ghi nhan:

A P R g o o Khoang tin cay
Thongso |AUC | Piémcat | Se (%) Sp (%) p GTNN | GTLN
Duw béo teo ndo| 84,07 | -16,43 83,60 74,50 < 0,001 0,774 0,920

Nhu vay phuorng trinh du béo tot vi dién tich dudi dudong cong AUC ROC dat 84,07%,
diém cét -16,43 c6 do nhay Se 83,60% va do dac hiéu 74,50% vai p< 0,001 (Khoang tin cay:
77,4%-92 O%)

3.7.2. Phan tich hai quy da bién giira da tén thuong nio (teo nio va vi mach néo) trén
CHT véi cac YTNC c6 méi lién quan va thang diém MMSE, MoCA

Cén ctr vao céc phan tich lién quan va tuong quan cac YTNC v6i tén thuong ndo, chiing
t6i dwa vao cac bién phan tich hdi quy nhu sau: tudi, glucose, HbAlc, HDL.C, IMT PMC trai,
HA tam trurong, MMSE va MoCA va thu dugc két qua phan tich nhu’ sau:

Bdng 3.52. Phan tich héi quy da bién nhj phan giita YINC Véi da ton thirong néo

Hé so Hé so £

Giatri | chuahiéuchinh| _hiéu chinh P |Théng ke chng tuyén

B Beta VIF
Constant 2,572 <0,0001

Tuoi -0,025 -0,424 <0,0001 1,291
Glucose -0,010 -0,086 >0,05 1,576
HbAlc -0,029 -0,095 >0,05 1,438
HDL.C 0,280 0,182 <0,05 1,164
TG 0,060 0,244 >0,05 1,158
MoCA 0,024 -0,005 <0,01 1,234
IMT PMCCT -0,004 0,005 >0,05 1,155
IMT PMCTT 0,003 0,122 >0,05 1,137

Tir bang phan tich trén ching t6i co phuong trinh dy béo tén thuong ndo (teo ndo va vi

mach n&o):
Y2= 2,575 -0,025x Tudi + 0,28x HDL.c+ 0,024x MoCA
Kiém dinh lai gia tri d6 nhay d6 dzc hiéu caa phwong trinh trén ching t6i ghi nhan:

Khoang tin cay

Théng s6 AUC | Piémcit | Se (%) | Sp (%) p STNN T GTLN
Duw bao ton

th = 74,10 4,85 84,40 50,00 0,018 0,543 0,880
wong nio

Nhu Vay phuong trinh dy bao t6t vi dién tich duéi duong cong AUC ROC dat 74,10%,
diém cét 4,85 c6 do nhay Se 84,40% va dé dic hieu 50,00% véi p< 0,05 (Khoang tin cay:
54,3%-88 O%)

Chuong 4. BAN LUAN

4.1. PAC PIEM MQT SO YEU TO NGUY CO, TINH TRANG KIEM SOAT PAI THAO
PUONG O POI TUQNG NGHIEN CUU
4.1.1. Pic diém vé& mot sé yéu t6 nguy co va tinh trang kiém soat PTD
4.1.1.1. Pj tudi véi réi logn than kinh nhan tharc

D6 tudi trung binh la 66,22+8,51 nim, trong d6 RLTKNT xuét hién & do tudi < 65
chiém ty 18 45,10% va > 65 tudi chiém ty 1& 54,90%, khac biét v& do tudi trung binh giira nam
va nit nhung khong co ¥ nghia théng ké p> 0,05. Phén tich cac méi lién quan vé tudi vei réi

18



loan than kinh nhan thirc chdng i ghi nhan: d6 tudi trung binh mic RLTKNT nhe la; 62,64+7,27
va réi loan than kinh nhan thirc dién hinh 13; 68,72+8,48 (p<0,001). Két qua nay ciing tuong dong
V6i tAc gia Oana Albai va cong su (2019) ghi nhan dé tudi trung binh & nhém MCI 1 63 tudi (57-
71); tuy nhién & nhém sa st tri tug 1a 72 tudi (69-76) cao hon nghién ciiu cua chiing toi [21].

Bang 3.27 chung t6i dénh gidc cac linh vuc chirc ning nhén thirc theo tudi ghi nhan
diém sb trung binh giam & nhom d6i twgng > 65 tudi so véi nhom tudi con lai, dic biét chuc
ning diéu hanh, hoc tap va tri nhé (p< 0,05). Céc linh vuc chirc nang nhan thirc khac nhu thi
giac khdng gian (goi tén+ vé hinh), kha nang tap trung chd y, chirc nang ngdn ngit, tu duy triru
tuong va dinh huéng khdng gian thoi gian & nhom ddi twong > 65 tudi ¢ giam hon so véi cac
nhom déi twong con lai nhung su khac biét khong c6 ¥ nghia théng ké (p> 0,05).

Nhu vy, qua phén tich d6 tudi ching t6i nhan thiy, & bénh nhan dai thao duong type
2 tinh trang rdi loan than kinh nhan thic nhe c6 d6 tudi trung binh 62,64+7,27 thap hon so véi
khuyén céo cua Hoi Alzheimer va RLTKNT Viét Nam, va nhém c6 RLTKNT dién hinh la
68,72+8,48 tuwong ty nhu tac gia Weil Xu.
4.1.1.9. Tinh trgng kiém soét lipid mau va RLTKNT

Nong d6 trung binh Cholesterol va HDL.C c6 su khéc biét & nam va nix (p< 0,05), tinh
trang réi loan lipid méau ciing khac bi¢t gitra hai gi¢i (bang 3.09) nhung khong 6 ¥ nghia théng
ké (p>0,05). Panh gia vé moi lién quan gitra tinh trang roi loan lipid mau véi miac do RLTKNT
theo DSM 5 chiing t6i nhan thdy, néng d6 trung binh cua cac gié tri lipid mau khdng c6 sy khac
biét gitra hai nhém RLTKNT nhe va RLTKNT dién hinh (p> 0,05), (bang 3.34). Ty 1& v& ri loan
lipid mau ¢ hai nhém RLTKNT nhe va RLTKNT dién hinh ciing khac biét khong ¢6 ¥ nghia thdng
ké (p> 0,05). Didu dang quan tdm 1 ty 1& bénh nhéan dat muyc tiéu diéu tri vé kiém soét lipid méau
& nhém nghién ciiu chiém ty 1& cao 61,76% LDL.C < 3,4 mmol/l; 52,94% HDL.C dat myc tiéu &
nam va nit, 73,53% Cholesterol < 5,2 mmol/l va 52,94% ddi tuong c6 TG< 1,7 mmol/l, d6i twong
nghién ciru caa chiing t6i d& duoc didu tri va kiém soét tét vé lipid mau nén khi thyc hign méi lién
quan khdng ghi nhan cac thong tin lién quan ndo c6 ¥ nghia thdng ké nhu cac nghién ciru cia cac
tac gia khac.

Céc kién giai ph hop véi két qua ma chiing t8i tim ra trong nghién ciru nay va ciing phit
hop véi nghién ciru cua tac gia Sang Mo Hong, Kyungdo va cong su (2019), thuc hién nghién ciru
quan sét trong thoi gian trung binh 5,26 nam trén 13 tridu ngudi cho thiy ty sé TyG ( TG/Glucose)
la théng sé quan trong phan &nh tinh trang d& khang insulin ¢6 lién quan dén sy gia ting nguy co
RLTKNT va Alzheimer va ciing 13 yéu t& nguy co tim mach truyén théng doc lap
4.1.1.10. Tinh trang kiém soét glucose mau véi RLTKNT

Gia tri trung binh cua glucose mau lic doi 1a 8,70+4,25 va HbAlc 1a 7,46+1,65, khong
¢ su khac biét gitra nam va nir (p>0,05).

Bang 3.35 ghi nhan ty 18 cac dbi twong c6 HbALc> 7% bi RLTKNT dién hinh cao hon
so véi nhom RLTKNT nhe (56,67% so véi 43,33%) tuy nhién su khac biét khong c6 ¥ nghia
théng ké p> 0,05. Khi tim hiéu méi lién quan gitta ndng do glucose méu véi tén thuong teo néo
trén hinh anh hoc CHT chng ti ghi nhan c¢6 sy khac biét vé ndng do trung binh cia HbAlc
va Glucose mau cao hon & nhém teo ndo so véi nhém khdng teo néo, p< 0,05 (bang 3.37).

Qua bang 3.53 trong phan tich da bién, danh gi4 mirc d6 anh huéng cac YTNC dén tén
thuong teo ndo, ching i ghi nhan diém cit HbALc 7,05%, Se: 63,80 va Sp: 61,80 (Cl 95%,
36,9-74,1) c¢6 y nghia théng ké vai véi p < 0,05.

Két qua ching t6i phi hop vai cac nghién ciu cua cac tac gia KHI so sénh gitra hai
nhom déi twong c6 méc bénh dai thao dwong va nhém chimg khong méc bénh dai thao duong,
da cho thdy ndng d6 glucose mau cao anh hudng dén chirc ning than kinh nhan thirc trong cac
linh vyc chirc ning va téng sb diém trung binh chung thap cia MMSE hozic MoCA.

Tuy nhién, chua c6 cong trinh nghién cau chimg minh dugc kiém so4t dugc glucose
méu tbt s& day Iui dugc RLTKNT hay khong. Theo Biselle va cong su (2018) ghi nhén trén cac
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thi nghiém & chudt khi tién hanh gy dai thao duong bang cach tiém doc chit dé hay chirc nang
té bao beta dao tuy, ca tac gia ghi nhan cé su teo doi thi va hdi hai ma cua cac chd chudt nay,
sau khi tiém insulin dé diéu tri thi cac hdi hai ma va ddi thi dugc phuc hdi tr lai. Thir nghiém
nay cho thiy y nghia ciia viéc diéu tri dai thao dudng ciing nhu kiém soét glucose mau c6 lién
quan dén cdi thién chirc ning than kinh nhan thirc ciia nguoi bénh.

4.2, KHAO SAT PAC PIEM TON THUONG TREN HINH ANH HQC CONG HUONG
TU SQ NAO VA PHAN TANG ROI LOAN THAN KINH NHAN THUC O POI TUQNG
NGHIEN CUU

C6 3 hinh thai tén thwong CHT so ndo thuong gip co ty 1& nhu sau: tdn thuong vi mach
chiém ty 18 cao dén 87,29 %, ty 18 teo ndo 14 46,08%, Ty 1¢ da tén thuong (hai hinh théi ton
thuong vi mach va teo ndo) 1a 40,20%.

4.2.1. Pic diém tén thwong teo nio trén hinh anh hoc céng hwdng tir

Tinh trang teo vo dai ndo chiém ty 1¢ 43,14%, teo thily thai duong giita 43,14%, ving
dinh cham 42,16% va teo hoi hai ma 37,25%. Ty 16 RLTKNT dién hinh c6 teo vo dai ndo, teo
ndo ving thai duong gitra, teo ving dinh chdm va teo hdi hai ma chiém ty 18 cao hon so véi
nhém RLTKNT nhe khéac biét c6 y nghia théng ké (p< 0,001), (bang 3.38). Khéng dung lai &
két qua ndy, chdng t6i con ghi nhan 1a ngay tai giai doan RLTKNT nhe da c6 xut hién tinh
trang teo ndo trong do, teo vo dai ndo chiém ty 1& 21,43% va c6 7,14% teo vo dai ndo mirc do
vira; 21,43% teo vung thai duong gitra va cd 8,14% teo murc d6 3,4; 23,81% teo ndo ving dinh
cham va c6 16,67% teo mirc d6 nhe va 7,14% teo mic d6 vira (p< 0,05) ( Bang 3.32)

Vi Anh Nhi va cong su (2014) ghi nhan: 44,4% bénh nhan sa sat tri tué co teo vo dai
n&0,100% teo thiy thai dwong trong qua MTA va 94,7 % teo v ndo phia sau. Ddi tuong nghien
clru cua tac gia 1a 61 bénh nhan bi sa st tri tug (RLTKNT dién hinh) khong co dbi tuong rdi
loan than kinh nhan thirc nhe, do do ty 18 tdn thwong teo vo dai no twong ddng vai nghién ciu
ctia chling t6i, va ty 18 teo thuy thai dwong thi cao hon rat nhiéu.

Jeroen de Bresser va cong su (2010), cho thiy méi lién quan gitra teo n&o va bénh ly
ndo chét tring & bénh nhan DT qua hinh anh hoc CHT. Nghién citu cho thay méi lién quan
gifta ting thé tich ndo thit bén anh huéng dén qué trinh teo hdi hai ma va ddi thi, ciing nhu xuét
hién cac tén thuong nhdi méu 15 khuyét dién hinh cho bénh ly vi mach méu & bénh nhan dai
thao dudng trén so ndo
4.2.2. Pic diém tén thwong vi mach trén hinh anh hoc cong huéng tir so ndo

Trong nghién ciru ciia chung t6i, nhdi mau 16 khuyét chiém ty 16 rat cao 82,35% trong
d6, nhdi mau vung chién lwgc chiém dén 41,18%, day 1a nhitng t6n thuong nhdi mau 156 khuyét
nhung tdp trung quanh céc khu vuc quan trong dbi v6i hoat dong nhén thirc binh thuong cua
ndo. Cac tdn thuong nay thuong dé bi bo s6t va thuong két ludn chung voi cac nhdi méau 15
khuyét hay tén thwong thoai hoa chat tring dang nét khac. Cac nhdi mau ving chién lugc
thuong tip trung tai cac ving cip mau cua dong mach ndo giita nhu Ving dinh- thai duong
hodc thai dwong chdm lién quan dén hdi goc (Angular Gyrus), hay tai khu vic cdp méu dong
mach ndo sau: ving trung gian dbi thi, ving dudi thiy thai duong trung gian, hay nhdi mau
ving Watershed & phia trén thily tran hodc thity dinh va nhdi mau 18 khuyét xudt hién hai bén
ddi thi. Ddi thi, hach nén, bao trong 1a cac cAu tric dudi vo quan trong. Vi 3 chitc nang quan
trong, doi thi nhu mot tram chuyén tiép trén dudng dan truyén cam giac 1én vé ndo: (cam giac
than thé, thi giac, thinh gidc va cac loai kich thich khac). Mot mét xich huéng tim ctia hé thong
dudi vo ddi — vién — nhat (thalamo — strio - pallidum) thyc hién cac phan xa ty dong phuc tap
va didu hoa cac qua trinh bén trong co thé va hoat dong cua cac co quan ndi tang nho c6 moi
quan hé véi ving dudi ddi va vo ndo. Do do, khi tén thuong cac khu vuce dudi vo, ddc biét 1a
dbi thi s& nhanh chong lam suy giam chirc nang than kinh nhan thc.

Tinh trang nhoi mau ving chién lugce c6 thé anh huéng nhidu dén linh vuc chirc ning
than kinh nhan thirc cho dii khéng c6 hién tugng teo ndo. Qua théng ké ching t6i ciing ghi nhan
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ty 16 nhdi mau 16 khuyét tap trung thuy tran (21,43%), nhin béo (26,19%), ddi thi (27,38%),
thity dinh- cham (14,28%) va ndo tht bén (11,9%) chiém ty 1& cao (bang 3.33). )

4.3. PANH GIA MOI LIEN QUAN VA TUONG QUAN GIUA CAC YEU TO NGUY
CO VA HINH ANH HQC CONG HUONG TU SQ NAO VOI CAC MU'C PQ ROI LOAN
CHUC NANG THAN KINH NHAN THUC O POI TUQNG NGHIEN CUU

4.3.1. Phén tich mi lién quan va twong quan giira cic yéu t6 nguy co va tinh trang kiém
soat dai thao dwdng v6i ton thwong trén hinh dnh hoc CHT s¢ nio:

4.3.1.1. Cdc yéu t6 nguy co khong can thiép dwoc:

Qua théng ké nghién ctru ching t6i ghi nhan tudi 1 yéu t nguy co c6 lién quan dén ton
thuong teo ndo va vi mach ndo. Tudi ¢6 lién quan dén tinh trang teo ndo (p<O0, 001) va tén
thuong vi mach néo (p< 0,05). Cu thé, & bénh nhén déi thao duong type 2 tinh trang tén thuong
teo ndo xut hién ¢ do tudi trung binh 1a: 71,81£7,01 va tén thuong vi mach ndo c6 do tudi
trung binh 12 67,12 + 8,15, khac biét c6 y nghia thong ké gilta hai nhom c6 ton thuong va khong
tén thuong (p < 0,05) (bang 3.27, 3.28). Diém cit cho d6 tudi co nguy co ton thuong nio chung
la 61,5 tu01 (61) v&i Se 77,8% va Sp: 83,30%; (CI 95%: 70,10-94), p< 0,001, trong do, diém
cét cho tén thuong teo ndo 12 66,5 tudi (Se:74,5%, Sp: 83,6%, p<0,001)) va ton thuong vi mach
ndo 1a 61,5 tudi (Se: 77 ,5%, Sp: 76,9%, p< 0,05) (bang 3.44, 3.45). Diéu nay cho thiy ton
thuong vi mach nio d xudt hién kha sém & bénh nhan dai thao duong type 2 phu hop vai rdi
loan than kinh nhan thirc mach méu ma dic trung la tén thuong vi mach ndo chiém dé 87,25%
trong d6 c6 dén 40,20% 1a da tén thurong bao gdm teo ndo va ton thwong vi mach phi hop véi
réi loan than kinh nhén thire hdn hop (bang 3.14).
4.3.1.2. C4cC yéu té nguy co can thigp dwgc

Qua phan tich chiing t6i ghi nhan: tinh trang hoat dong thé luc, ndng d6 HbA1c, glucose
méu c6 mbi lién quan dén ton thuong teo ndo, bén canh dé rdi loan IMT dong mach canh lai c6
méi lién quan véi tdn thwong vi mach mau ndo. Cu thé:

(i). Hoat déng thé luc: Bang 3.29 va 3.30 cho thiy tinh trang it hoat dong thé lyc lam
gia tang ty 1& teo ndo 74,47% so v6i nhdm hoat dong thé luc 25,53%, khéc biét c6 ¥ nghia théng
ké (p< 0,05), nhung khong c6 mbi lién quan dén tén thwong vi mach néo (p>0,05).

Theo Espeland M.A. (2018) tinh trang thira can béo phi, it hoat dong thé lec s& gay rdi
loan chuyén hoa nhu d& khang insulin 1am ting nguy co tén thiong teo nio dic biét ving hdi
hai mé va anh huéng dén cac linh vyc than kinh nhan thire. Tinh trang béo phi 16i song tinh tai
cang xuét hién som thi cang gia ting bénh ly sa sit tri tug.

Theo Kiwimaki (2019), mot nghién ciru vé anh huong cua it hoat dong the luc 1én
RLTKNT, 6 triéu nguol dugc quan sat trung binh 14,5 ndm va c6 404804 déi tuong mic sa stt
tri tu¢ do moi nguyén nhan va Alzheimer duoc dua vao théng ké danh gia. Két qua ghi nhan:
10 nam trude khi méc bénh sa st tri tug, tinh trang it hoat dong thé lyc co lién quan dén gia
tang ty I& sa sut tri tué do moi nguyén nhan OR= 1,4 (CI 95%: 1,23-1,71) va mac bénh
Alzheimer OR 1a 1,36 (CI 95%:1,12-1 65) Nghlen Clru trén nhom >10 nam thi khong thdy méi
lién quan gitra it hoat dong thé luc véi su gia ting sa sut tri tué do moi nguyén nhan va
Alzheimer nhung lai gia tang bénh ly tim mach, dot quy va dai thdo duong. Nhiing dbi tuong
méc bénh ly tim mach triréc sa stt tri tué ciing ghi nhén thiy ft hoat dong thé luc khdng Iam gia
tang thém ty 1& sa sut tri tug.

4.3.2. Phan tich méi lién quan giira ton thwong trén hinh anh hoc CHT s ndo véi cac linh
vuc than kinh nhan thirc

Qua théng ke chung t6i nhén thiy:

Chure niing diéu hanh, thi giac khong gian, tap trung chd y, hoc tap tri nhé tu duy trudu
tuong va dinh hu()'ng thoi gian khong gian c6 lién quan dén tinh trang teo V6 dai ndo, teo thuy
thai duong giita va teo thuy dinh cham véi p< 0,05. Chirc néng ngén ngu‘ giam chi lién quan
nhiéu dén teo thuy thai duong giita véi p <0,05, cac tén thuong teo vo dai nio, teo thuy dinh
chim khéng lién quan dén chue nang ngdn ngir (p> 0,05).
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Chure niang didu hanh giam c6 lién quan dén nhdi mau chién lugc p< 0,05. Chirc ning
ngén ngir giam c¢6 méi lién quan véi thang diém Fazekas danh gi4 tén thuong thodi hoa chat
tréng, p< 0,05.

Tu duy trudu trong giam co lién quan dén nhdi méau ving chién lugc va thoéi hda chét
tring quan thang diém Fazekas, p< 0,05. Chtrc ning dinh hudng thoi gian, khong gian giam cé
lién quan dén ton thuong thoai hoa chét tring qua thang diém Fazekas p< 0,05. Teo hoi hai ma
¢6 lién quan dén céc rdi loan chirc nang than kinh nhan thirc nhu: chirc nang diéu hanh, thi giac
khong gian, tap trung chl ¥, hoc tap tri nhé, ngdn ngit, tu duy triru twgng va dinh huéng thoi
gian khdng gian, p < 0,05. Thoai hoa chét tring c6 lién quan dén chirc ning ngdn ngit, tu duy
triru twong va dinh huéng thoi gian khong gian, p < 0,05.

Pa tén thuong trén CHT so néo ciing c6 mdi lién quan dén suy giam cac chirc ning diéu
hanh, thi giac khong gian va dinh huéng thoi gian, khong gian véi p < 0,05.

4.4, PHUONG TRINH HOI QUY PA BIEN DU BAO NGUY CO TON THUONG NAO
TREN BENH NHAN PAI THAO PUONG

Ngay nay, vai ty & bénh nhan dai thao duong khéng dugc chén doan va chin doan muén ngay
Mot gia ting thi ty 1& bénh nhén bi bién chang tim mach, than kinh, dot quy, suy than, véng mac ngay
mot gia ting. Ciing vdi d6 viéc tAm soat va quan ly tét bién chimg RLTKNT hay bénh ndo dai thdo
dudng duoc nhiéu tac gia quan tam.

Cin cir vao cac phan tich lién quan, trong quan vé cac yéu t6 anh huong dén RLTKNT,
chiing tdi sir dung phuong trinh hdi quy da bién, loai bo hién tuong da cong tuyén va céc yéu
t6 nhidu xay dung duoc phuong trinh du bao nhu sau:

Phurong trinh dy béo teo ndo:

Y1=2,739- 0,028x Tubi- 0,026x MoCA

Phuong trinh dy bao tén thirong ndo (teo néo va vi mach no):

Y2= 2,575 -0,025x Tubi + 0,28x HDL.C+ 0,024x MoCA
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KET LUAN

Qua nghién ciru 102 dbi twong dai thao dudng type 2 6 RLTKNT chung t6i di dén mot
sb két luan nhu sau:

1. Pic diém mt s6 yéu t nguy co va kiém soat dai thiao dwong & dbi twong nghién ciru.

D6 tudi trung binh 12 66,22 + 8,47 nam, trong d6 d6 tudi < 65 chiém ty 1& 45,10% va >
65 tudi chiém ty 1¢ 54,90% (p> 0,05).

it hoat dong thé luc 6 lién quan dén RLTKNT chung chiém ty 18 62,75%, trong d6
nhém RLTKNT dién hinh 14 71,67%, RLTKNT nhe 50% (p < 0,05).

Ty 1€ béo bung 14 69,60% co su khac biét gitra hai gigi (p<0,01)

Ty lé dbi twgng kiém soat TG dat muc tiéu 52,94%, LDL.C dat myc tiéu 1a 61,76% (p>
0,05) va kiém soat HDL.C dat muc tiéu Ia 52,94% (p< 0,001).

O nhom dbi trong < 65 tudi, kiém soat HbA1c dat muc tiéu (< 7%) 1a 58,70% cao hon
& nhom ddi tuong > 65 tudi 12 42,86%.

Dic diém vé cac bién chirng: Bénh vong mac DTD 43,14%; Bénh Iy TKNB: 16,7%;
(p>0,05) day 16p noi trung mac & DMC chiém ty 18 90,2 % va trong s6 nay c6 dén 30,4% dbi
tugng c6 xo vira PMC.

2. Pic diém hinh anh hoc cong hudng tir so ndo va mire d réi loan than kinh nhan thirc
& déi nghién ciru.

3 hinh thai tén thwong CHT so nédo thuong gap & bénh nhéan dai thao dudng type 2 1a:
tén thuong vi mach chiém ty 1& cao dén 87,29 %, ty 1é teo ndo 1a 46,08%, ty Ié da tén thuong
(hai hinh thai tén thwong vi mach va teo néo) 1a 40,20%.

Tinh trang teo vo dai ndo chiém ty 18 43,14%, teo thuy thai duong giita 43,14% va ving
dinh chiam 42,16% va teo hdi hai ma 37,25%.

Ty 1& nhdi mau 18 khuyét chiém ty 1& cao 82,35% trong d6 nhdi mau ving chién lugc
chiém ty 1& kha cao 41,18% thwong tap trung thily tran (21,43%), nhan béo (26,19%) va dbi thi
(27,38%).

Theo phan loai DSM 5, RLTKNT nhe chiém ty Ié 41,18% va RLTKNT dién hinh la
58,82%

O dbi tuong dai thao duong type 2, tinh trang RLTKNT nhe & d6 tudi < 65 chiém ty Ié
64,29% cao hon 1,8 14n & d6 tudi > 65 tudi 1a 31,67%, do tudi trung binh mic RLTKNT nhe la
62,64+7,27.

O d6i twong dai thao duong type 2, tinh trang RLTKNT dién hinh & d6 tudi > 65 chiém
ty 16 68,33% cao hon gip 2,16 1in so vai do tudi < 65 1a 31,67%, d6 tudi trung binh mic réi
loan than kinh nhan thac dién hinh 13 68,72+8,48.

Diém cit MoCA trong chin doan RLTKNT 14 21 diém (AUC ROC 92,6%; Se: 92,9%:;
Sp: 80%, p< 0,001) c6 gi tri hon MMSE véi diém cit 23 diém (AUC ROC 75,3%; Se 100%,
Sp 38,3%, p< 0,001.

3. Panh gia mdi lién quan giira cac yéu té nguy co' va hinh anh hec cong hwéng tir so no véi
cac mire d9 réi loan chire néing than kinh nhan thiic & déi twong dai thao dudng type 2.

Lién quan giia yéu té nguy co véi CHT:

Tudi c6 lién quan dén tén thwong teo ndo va vi mach ndo. Diém cit 61,5 tudi cho nguy
co tén thrrong ndo & bénh nhan d4i thio dwong type 2 c6 RLTKNT véi Se 77,8%; Sp: 83,30%;
(Cl1 95%: 70,10-94), p< 0,001.
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Nbng do glucse mau doi, HbAlc lién quan dén tinh trang teo néo (p<0,05). Kiém soéat
HbAlc khéng dat hiéu qua lam gia ting ty Ié ton thuwong teo vo dai ndo, teo thily thai duong
giita, teo thuy dinh-chim va hdi hai ma ma khéng lién quan dén tudi.

Kiém soat TG khong dat muc tidu lam ting ty & tdn thuong vi mach n&o bao gdm thoéi
héa ndo chét tring, nhoi mau 15 khuyét va da ton thuong & ddi tugng > 65 tudi.

Réi loan IMT dong mach canh trai c6 lién quan dén tén thuong vi mach ndo va réi loan
IMT dong mach canh phai c6 lién quan dén gia ting ty I& tén thuong teo nio.

Lién quan gizza CHT véi mite dg réi logn than kinh nhdn thrc:

Tén thuong teo ndo trén CHT & bénh nhan DTD type 2 dé xay ra ngay tir khi bénh nhan
c6 biéu hien RLTKNT nhe qua céc thang diém GCA, MTA, Koedam, teo hdi hai ma, khac biét
¢6 y nghia théng ké gitta hai nhém RLTKNT nhe va diém hinh, p< 0,001.

Ty l¢ dbi twong nhdi méu 16 khuyét, nhoi mau vang chién lugc, thoéi héa chat tring
khong c6 su khac biét gitra hai nhém RLTKNT nhe va RLTKNT dién hinh (p>0,05)

Ty I d6i twong c6 tinh trang da ton thuong & nhém RLTKNT nhe chiém ty 18 26,19%
va nhom c6 RLTKNT dién hinh chiém ty 1& 50%%, p< 0,05.

Tén thwong teo hdi hai ma va thuly thai dwong gitta qua thang diém MTA va teo vo dai
nio (GCA), teo nio dinh- chim (Koedam) c6 lién quan dén cac linh vuc than kinh nhan thic
dugc khao sat. Riéng rdi loan chic ning ngén ngit, tr duy triru trong c6 lién quan dén ton
thwong vi mach (WML, nhdi mau chién lugc) hon cac nhém linh vyc than kinh nhan thic khac.

MoCA c6 tuong quan v6i teo ndo, da tdn thwong va vi mach ndo. Biém cit MoCA 20
diém goi y tén thuong teo ndo va vi mach mau nio, p< 0,001.

MOoCA c6 gia tri hon MMSE trong tdm soat RLTKNT & déi tuong dai thao duong type
2 va goi ¥ tén thuong teo ndo dic biét vi mach néo.

PE XUAT VA KIEN NGHI

Qua két qua nghién ciru dé tai ching t6i c6 mot sé kién nghi va dé xuét nhu sau:

1.Nén tim soét rdi loan thin kinh nhan thuc & tit ca bénh nhan dai thao duong type 2
méi phat hién, dic biét & déi tugng c6 nhiéu YTNC nhu tudi cao, ting triglycerid mau, kiém
soat HbAlc chwa dat myc tiéu va bién chimg day IMT hoic xo vira dong mach canh.

2.Céc yéu té nguy co co thé thay ddi dwoc nhur béo phi, 16i séng tinh tai, kiém soat
glucose va triglycerid mau kém c6 lién quan dén tinh trang teo n&o va vi mach mau nio do d6
can khuyén khich bénh nhén thay déi 16i séng va kiém soat néng do lipid mau ciing nhu HbAlc.

3.Thang diém MoCA c6 ¥ nghia trong thyc hanh 14m sang danh gia suy giam than kinh
nhan thirc & bénh nhan dai thio dwong type 2 tt hon thang diém MMSE nén dé nghj sir dung
MoCA trong danh gia RLTKNT ¢ bénh nhan dai thao duong.

4.Ngay tai thoi diém RLTKNT nhe d3 ¢6 tén thuong trén ndo, do d6 dé xuat khao sat
cong hudng tir so ndo cho cac bénh nhan dai thio duong type 2 ¢6 RLTKNT dwoc tim soét qua
thang diém MoCA, MMSE hay c6 than phién vé nhan thic.

5.0 mét s6 noi khong c6 trang bi may CHT thi c¢é thé sir dung phuong trinh du béo
nguy c6 tén thuong teo ndo va vi mach nao:

Phuong trinh dy bao teo ndo: Y1=2,739- 0,028x Tudi- 0,026x MoCA

Phuong trinh dy béo tén thuong ndo (teo ndo va vi mach néo):

Y2= 2,575 -0,025x Tudi + 0,28x HDL.C+ 0,024x MoCA
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INTRODUCTION
1. The urgency of the thesis

According to the International Diabetes Federation (IDF), in 2019, approximately 463
million adults in the world are currently living with diabetes and this figure is predicted to rise
to 700 million by 2045. Particularly, the Western Pacific Region, which includes Vietnam, is
the region having the highest number of diabetics across the globe; with about 163 million
people currently affected. Diabetes is also considered a risk factor for dementia (increasing the
incidence rate by 50% to 100%), including Alzheimer's disease and vascular dementia, whose
various pathogenetic mechanisms have not yet been clearly understood and there are still many
ongoing research on the subjects of vascular lesions, metabolic disorders, and changes in the
structure of nerve cells.

Cognitive disorders (CDs), also known as neurocognitive disorders (NCDs), are defined
as a clinical syndrome that can be caused by various medical conditions, reversible or
irreversible. It is characterized by acquired progressive impairment in at least one of the six
domains of cognitive ability: executive function, learning and memory, perceptual-motor
function, language, complex attention, and social cognition. Major neurocognitive disorder, or
dementia, often progresses from mild neurocognitive disorders, and Alzheimer's disease
accounts for the majority of cases of neurocognitive disorders.

In several studies conducted worldwide from 2003 to 2018, the authors focused on
analyzing the association between changes in cognitive function and brain lesions on magnetic
resonance imaging (MRI), such as brain atrophy, cerebral microvascular lesions, silent cerebral
infarct, lacunar infarction, white matter lesions in patients with type 2 diabetes. Whether the
most common type of the disease is Alzheimer's, vascular dementia, or a mixed type following
a focal brain lesion, it has not been concluded, and it is suggested to conduct further researches.

There have been many studies on neurocognitive disorders in general population,
particularly on neurocognitive disorders in patients with type 2 diabetes mellitus in the world
and in Vietnam. However, in Vietnam, there were very few studies on the risk factors, on the
control of diabetes as well as on determining the relations between commonly observed lesions
on magnetic resonance imaging (MRI) and neurocognitive function areas.

Therefore, we conduct the research thesis “Study on risk factors and brain magnetic
resonance imaging in type 2 diabetic patients with neurocognitive disorders” with the
following three objectives:

2. The objectives of the research

2.1. Investigate the characteristics of risk factors and the control of neurocognitive disorders in
individuals with type 2 diabetes mellitus.

2.2. Investigate the characteristics of brain magnetic resonance imaging (MRI) and the
classification of neurocognitive disorders in individuals with type 2 diabetes (T2D).

2.3. Assess the association between risk factors and brain MRI with multiple levels of
neurocognitive disorders in individuals with T2D.

3. The scientific significance of the thesis

Diabetes is one cause of dementia that significantly increases the incidence rate by 50%
to 100%, including Alzheimer's disease and vascular dementia. It affects dementia through a
variety of pathogenetic mechanisms and increases brain injuries due to its effects on the
cerebrovascular system. Therefore, the study on neurocognitive disorders in people with type 2
diabetes is of pressing importance, especially in the current global epidemic of diabetes.

The research thesis aimed at trying to better understand the link between neurocognitive
disorders and Brain Magnetic Resonance Imaging in people with type 2 diabetes, which will
contribute to shedding light on the cause of neurocognitive disorders in patients with type 2
diabetes mellitus. It will also explain the diversity of neurocognitive disorders in type 2 diabetes
mellitus patients.

The study also contributes to providing the scientific bases in terms of risk factors,
pathogenetic mechanisms, and characteristics of brain damage that lead to the terminology
"diabetic encephalopathy" which is a complication of diabetes that affects the neurocognitive
cognitive function.

4. The practical significance of the thesis

The study uses MMSE, MoCA, ADL, and IADL scales, which are scales that internists
can easily practice on a daily basis to screen out neurocognitive disorders.

The study surveyed the characteristics of some risk factors as well as the links between



the control of blood glucose levels, blood pressure, blood lipids (or blood fats) and brain
damage as well as changes in the domains of cognitive function. The research results of the
thesis can serve as a precaution for clinicians to early screen out and prevent neurocognitive
disorders in type 2 diabetes mellitus patients.

In addition, the brain magnetic resonance imaging (MRI) in this study is a routine
investigation in everyday practice; therefore, it can be applied in reality and in the development
the formula for the brain magnetic resonance imaging for type 2 diabetics, as well as in the
guidance for analyzing results of this thesis.

5. New contributions of the study

- This is the first study in Vietnam to investigate the characteristics of risk factors and
the management of type 2 diabetes mellitus in individuals with neurocognitive disorders.

- The study has also found the associations between the lesions on the brain magnetic
resonance imaging and the disorders in neurocognitive function, which may help clinicians to
locate the injuries when examining and classifying neurocognitive disorders.

- The study assesses the structural lesions that are commonly observed on the brain
magnetic resonance image (MRI) and specifies accordingly the type of neurocognitive
disorders in patients with type 2 diabetes.

- The study develops some predictive models that are useful for screening and
managing the changes of neurocognitive function in type 2 diabetic patients.

- The study contributes to guiding future intensive studies in the field of neurocognitive
disorders and on changes in the brain of type 2 diabetic patients.

6. Thesis structure

The total length of this thesis approaches approximately 151 pages (not including
references and appendices), it includes: 3 pages of the introduction, 45 pages of literature
review, 25 pages of the subjects and method of the study, 36 pages of the results, 40 pages of
the discussion, 2 pages of the conclusion and 1 page of the recommendations.The thesis consists
of 60 tables, 4 charts/diagrams, 30 pictures and 180 references, which include 14 references in
Vietnamese and 166 references in English.

Chapter 1. OVERVIEW
1.1. PATHOGENESIS AND RISK FACTORS OF NEUROCOGNITIVE DISORDERS
IN TYPE 2 DIABETES MELLITUS PATIENTS
1.1.1. Overview of diabetes and its complications

Diabetes is a chronic, metabolic disease characterized by elevated levels of blood
glucose resulting from defects in insulin secretion, insulin action, or both. The chronic
hyperglycemia of diabetes is associated with long-term damage, dysfunction, and failure of
different organs, especially increasing the complications on the vascular system and nerves.

Based on the UK Prospective Diabetes Study (UKPDS), more than 50% of patients
with type 2 diabetes have cardiovascular complications at the time of initial diagnosis, in other
words, cardiovascular complications have appeared very early in the prediabetic stage or
metabolic syndrome. Indeed, the major vascular complications (VC) have taken place 10 years
before the initial diagnosis, and microvascular complications have taken place around 5 years
before the diagnosis of type 2 diabetes. The common major vascular complications are
myocardial infarction (MI), heart failure (HF), stroke, cerebral infarction, atherosclerosis; the
common microvascular complications are diabetic retinopathy, diabetic nephropathy (diabetic
kidney disease) and peripheral neuropathy.

In recent years, The American Diabetes Association (ADA), the International Diabetes
Federation (IDF), and WHO have recognized type 2 diabetes as one of the causes that lead to
the highest mortality rates of cardiovascular disorder and also emphasized the important role of
controlling blood glucose levels, which may prevent the development of complications.

1.1.2. Risk factors for neurocognitive disorders in type 2 diabetic patients

Several studies in people with type 2 diabetes have provided evidence to support the
impact of the following risk factors for neurocognitive disorders consisting of: non-modifiable
risk factors including: genetics, ethnicity, age, gender, duration of type 2 diabetes and
intervenable risk factors including: low educational level, sedentary lifestyle, overweight,
obesity, unhealthy diet, smoking, alcohol, blood glucose level, HbAlc, level of blood pressure
control, and dyslipidemia.
1.1.2.1. Hyperglycemia and neurocognitive disorders
1.1.2.2. Obesity and neurocognitive disorders



1.1.2.3. Hypertension and neurocognitive disorders

1.1.2.4. Blood lipids and neurocognitive disorders

1.1.2.5. Hypercortisolism and the hypothalamic-pituitary-adrenal axis (HPA) dysfunction
1.2. CONSPECTUS OF NEUROCOGNITIVE DISORDERS

1.2.1. Brain Structure and Function

Brain connectome is a comprehensive map of neural connections in the brain. It may range
in scale from a detailed map of the full set of neurons and synapses, within part or all of the nervous
system of an organism to a macro scale description of the functional and structural connectivity
between all cortical areas and subcortical structures in the brain.

1.2.2. Definition and classification of neurocognitive disorders

Cognitive disorders (CDs), also known as neurocognitive disorders (NCDs), are a category
of mental health disorders that primarily affect cognitive abilities including six key domains of
cognitive function: executive function, learning and memory, perceptual-motor function, language,
complex attention, and social cognition.

Based on the DSM-5, neurocognitive disorders are classified as delirium and mild and major
neurocognitive disorders (previously known as dementia). In this study, we only focus on the mild
and major neurocognitive disorders, this classification depends on the severity of the disease, for
example, a patient can be affected by mild or major neurocognitive disorders due to Alzheimer's disease.
1.2.3. Different types of cognitive tests
1.2.3.1. Mini-Mental State Examination (MMSE) or Folstein test
1.2.3.2. Montreal Cognitive Assessment (MoCA)

1.3. CHARACTERISTICS OF BRAIN MAGNETIC RESONANCE IMAGING IN
NEUROCOGNITIVE DISORDERS IN TYPE 2 DIABETES MELLITUS PATIENTS

1.3.1. General characteristics of Brain Magnetic Resonance Imaging (MRI) in Type 2 Diabetes
1.3.1.1 Cerebral atrophy

Cerebral atrophy refers to the shrinkage of brain parenchyma. Cerebral atrophy can happen
either in the entire brain or in just one part of the brain and this results from neurodegenerative
processes such as losses of neurons and connective tissue networks.

The standard scales for assessing cerebral atrophy on MRI include:

(1). The global cortical atrophy (GCA) scale assesses the cortical atrophy

(2). The medial temporal lobe atrophy (MTA) score assesses the middle temporal lobe atrophy
(3). The posterior atrophy score, a.k.a Koedam score assesses the parietal lobe atrophy.
1.3.1.2. Small Vessel Disease

This is a condition in which cerebral small vessels, arterioles, venules, and capillaries of the
brain are affected by different causes; and diabetes is the cause closely related to these injuries.
Common signs on structural MRI are white matter lesions, cerebral microhemorrhages, silent stroke
(or asymptomatic cerebral infarction), lacunar infarction and strategic infarction.

White Matter Lesions (WMLSs)

Silent brain infarction, lacunar infarction, and strategic infarction

Cerebral Microhemorrhage
1.4. TYPES OF NEUROCOGNITIVE DISORDERS
1.4.1. Mild Neurocognitive disorder
1.4.2. Alzheimer’s disease

Alzheimer's disease accounts for about 50-70% of all cases of neurocognitive disorders in
the elder. Type 2 diabetes increases the rate of Alzheimer's disease by 2 times. Alzheimer’s disease
typically progresses slowly in three general stages in an average of 10 years since initial symptoms.
Natural progression leads to extensive brain atrophy in the final stage of the disease and other types
of neurocognitive disorders.

1.3.1. Vascular dementia

Vascular cognitive impairment is the second most common type of neurocognitive disorder
after Alzheimer's disease. Sometimes it can be distinguished from Alzheimer's disease by a sudden
onset and the association with vascular risk factors. Frontotemporal lobar degeneration (FTLD)

Chapter 2. SUBJECTS AND METHODS OF THE STUDY
2.1. SUBJECTS OF THE STUDY
2.1.1. Inclusion criteria

102 subjects who were selected are 18-30 years of age with type 2 diabetes and
Neurocognitive Disorders based on the classification of DSM-5. They were identified to have brain
lesions by using brain MRI at the Family Hospital of Danang, from January 2017 to June 2019
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2.1.2. Exclusion criteria

- Patients with certain underlying medical conditions such as hypothyroidism, adrenal
insufficiency, liver failure, chronic kidney disease, electrolyte imbalances, and severe anemia.

- Patients with chronic alcoholism

- Patients with HIV

- Patients with acute stroke, coma, rapidly progressive dementias such as the early stage of
cancer syndrome, cerebellar degeneration, Hashimoto encephalopathy, or viral encephalitis.

- Patients with brain injury such as brain tumor, encephalitis, traumatic brain injury.

- Patients with mental illnesses such as depression, schizophrenia.

- Patients with poor eyesight, poor hearing, and movement disorders that disable them from
carrying out neurocognitive tests
2.2. METHODS OF THE STUDY
2.2.1. Study design:

This is a cross-sectional study. The data were collected from January 2017 to June 2019 at
Family Hospital of Danang.

2.2.2. Sample size:

Because the study aims to identify the relationship between neurocognitive disorders and
risk factors and the brain lesions on MRI in type 2 diabetic patients, the size of the study was
calculated based on the formula comparing two ratios in population groups.

2.2.3. Essential Parameters and Risk Factors

Age, Obesity, Physical activity, Educational level

Tests: fasting blood glucose, HbAlc, full lipid panel

Echocardiography, Carotid ultrasound, ECG

Protocol brain MRI:

+ Assess brain atrophy based on GCA, MTA, Koedam scales

+ Assess cerebral microvascular lesion: lacunar infarction, white matter lesion, Fazekas
3. METHODS OF DATA COLLECTION AND DATA ANALYSIS
3.1. Methods of data collection: The study process was done according to diagrams
3.2. Methods of data analysis: The data were analyzed by using the SPSS 20.0 software
4. RESEARCH ETHICS

The study was conducted after:

- The approvals of Ethics Councils of Hue University of Medicine and Pharmacy, Hue
University and Danang Family Hospital.

- The consent of all participants about the confidentiality of personal data.
Chapter 3. RESULTS
3.1. CHARACTERISTICS OF RISK FACTORS FOR TYPE 2 DIABETES IN THE
SUBJECTS OF THE STUDY
3.1.2. Characteristics of risk factors for type 2 diabetes
Table 3.1. General characteristics and risk factors

2.
2.
2.
2.

Male Female Both
Parameter Value n % n % n % p
Age (vear) <65 20 [54,05 26 [ 40,00 | 46 [4510 -0
> 65 17 | 45,95 | 39 | 60,00 | 56 | 54,90
X+ 3D 64.959,72 | 66,94+7,73 | 66,2248,51 | 0,258
Primary +
Secondgry 15 | 40,54 | 44 | 67,69 | 59 | 57,84
Education High school 11 29,73 19 | 29,23 | 30 | 29,41 | 0,001
College + 11 [2973] 2 | 308 | 13 | 1275
University ' ' '
Waist X +SD 90,62+9,53 | 87,86+7,04 | 88,86%8,10 | 0,098
circumference (cm) | Abdominal Fat 19 [51,35[52 80,00 | 71 69,61 | 0,002
BMI (kg/m?) X +SD | 2457+3,05 | 2420%2,95 | 2439%2,97 | 0,655
Overweight-Obesity | 26 | 70,27 | 40 | 61,54 | 66 | 64,71 | 0,375
: Yes 16 4324 6 | 923 | 22 | 2157
Smoking No 21 [56.76 | 59 | 90,77 | 80 | 78.43 | ~ %001
) — Yes 16 | 4324 | 22 | 33,85 | 38 | 37,25
Physical Activity None/a litle | 21 | 56.76 | 43 | 66,15 | 64 [62.75| 5%

The average age was 66.22 + 8.47 years, of which the age <65 year-old made up



45.10% and the age > 65 year-old made up 54.90% (p > 0.05) of the population. Primary and
secondary education made the majority with 57.84% (p < 0.001) of the population. The rate of
overweight and obesity was 64.7% with no difference in both genders (p > 0.05), but the rate
of abdominal obesity which was 69.60% had the difference between genders (p < 0.01). The
proportion of patients who smoked was 21.57%, that of males (43.24%) was higher than that
of females (9.26%), and there was a statistically significant difference (p <0.001). Up to 62.75%
of respondents did not do or took little time to do physical activities.
Table 3.3. The status of controlling blood pressure according to ADA’s goals

Control of blood pressure Number (n=82) Percentage (%)
Pass 9 35,37
BP < 130/80 mmHg Eail 53 64,63
Pass 46 56,10
BP <140/90 mmHg Eail 36 43,90

The rates of blood pressure reaching the targets of BP < 140/90 mmHg and BP < 130/80
mmHg were 56,10% and 35,37%, respectively.
Table 3.5. The status of controlling fasting blood glucose and HbAlc according to ADA’s goals

Age < Age > =
Parameter Value n:469€ 6;) n:5696 = 6;) BOtg ((2%)102) p
Glucose <72 20 43,48 23 41,07 43 (42,16) 0.842
(mmol/L) >7.2 26 56,52 33 58,93 59 (57,84) '
HbAlc (%) <7 27 58,70 24 42,86 51 (50,00) 0163
>7 19 41,30 32 57,14 51 (50,00) '

50% subjects had HbA 1¢ < 7% according to the 2016 recommendations of ADA (p>0,05). In
the group of subjects < 65 years old, the rate of reaching the target of HbAlc < 7% was 58,70%, which
higher than that of the group of subjects > 65 years old which was 42,86% (p>0,05).

Table 3.7. The status of controlling blood lipids according to ADA’s goals
Male (n=37) Female (n = 65) Both (n=102)

Parameter Value n % n % n (%) p
Pass 18 [ 4865 | 36 | 5538 54(52,94) | 0,51
TG (mmol/L) Fail 10 [ 5135 | 29 | 4462 48 (4706) | 2
[DL-C Pass 25 | 5135 | 38 | 5846 63 (6L76) | 0,36
(mmol/L) Fail 12 [ 3243 [ 27 | 4154 39(3824) | 3
HDL-C Pass 7 | 1892 | 47 | 7241 54(52.94) | 0,00
(mmol/L) Fail 30 | 8L08 | 18 | 2769 48 (47060 | 1

The proportions of subjects that achieved the target of controlling TG, LDL-C, and
HDL-C were 52.94%, 61.76% (p > 0.05), and 52.94% ( p< 0.001), respectively.
Table 3.11. Atherosclerosis and the thickening of endothelial surface layer

Parameter IMT value (mm) Number (n=102) Percentage (%) p
Right common O<80f2 zztg %388 0,221
carotid artery >12 3 (30139) ’

Left common 0<80f2 4112 %?33 0,047
carotid artery >12 38 (37:25) !

o <0,8 23 (22,55)

Right internal : :
- 0,8-1,2 52 (50,98) 0,321
carotid artery S12 >7 (26.47)
. <0,8 20 (19,61)
Left internal . ;
: 0,8-1,2 50 (49,02) 0,005
carotid artery S12 2 (3137)
<0,8 10 (9,80)
IMT Disorder 0,8-1,2 61 (59,80) 0,191
>1.2 31 (30,40)




90,2 % of all subjects had thickening of endothelial layers in the aortic region (IMT >
0.8 mm) and among these, 30.4% had carotid atherosclerosis with IMT > 1.2 mm. There was a
statistically significant difference in the thickness of the endothelial layers.
3.2. ANALYZE THE CHARACTERISTICS OF BRAIN MAGNETIC RESONANCE
IMAGING AND CLASSIFY THE NEUROCOGNITIVE DISORDERS IN SUBJECTS
3.2.1. Analyze the characteristics of brain lesions on magnetic resonance imaging
Table 3.14. Analysis of the characteristics of the brain lesions on MRI

Characteristic Value Number (n=102) Percentage (%)
- Yes 47 46,08
Brain atrophy No 55 53.07
Cerebral Yes 89 87,25
microvascular lesions No 13 12,75
- - Yes 41 40,20
Multiple lesions No o1 59.80

The rate of cerebral microvascular lesions was 87,29 %, that of brain atrophy was 46,08%.
The rate of multiple lesions (both cerebral microvascular lesions and brain atrophy) was 40,20%.
Table 3.15. Classification of cerebral microvascular lession on MRI

Characteristic Value Male (n, %) Female (n, %) Both (n, %) p
No 19 (41,30) 12 (21,43) 31 (30,39)
Yes 27 (58,70) 44 (78,57) 71 (69,61)
Fazekas 1 22 (47,83) 10 (17,86) 32 (31,37) 0,272
2 04 (8,70) 16 (28,57) 20 (19,61)
3 01 (2,17) 18 (32,14) 19 (18,63)
Lacunar Yes 30 (29,41) 54 (52,94) 84 (82,35) 0793
infarction No 7 (6,86) 11 (10,78) 18 (17,65) '
Strategic Yes 14 (13,72) 28 (27,45) 42 (41,18) 0678
infarction No 23 (22,55) 37 (36,27) 60 (58,82) :
Yes 22 (21,57) 48 (47,06) 70 (68,63)
WML No 15 (14.70) 17 (16.67) 323137 | »188

The percentage of lacunar infarction was 82,35%, which was higher than those of
other lesions in study. The percentage of strategic infarction was 41.18%, while those of white
matter lesion and Fazekas were 68,63% and 69,61%, respectively.

Table 3.16. Classification of brain atrophy on MRI

Characteristic Value Male (n, %) Female (n, %) Both (n, %) p
No 39 (84,78) 19 (33,93) 58 (56,36)
Yes 07 (15.22) 37 (66,07) 44 (43,14)
GCA scale Low 05 (10,87) 24 (42.86) 29 (28,43) 0,895
Medium 02 (4,35) 12 (21,43) 14 (13,73)
High 0 (0,00) 01 (1,79) 1(0,98)
No 38 (82,61) 20 (35,71) 58 (56,86)
Yes 08 (17,39) 36 (64,29) 44 (43,13)
1 06 (13,04) 13 (23,21) 19 (18,63)
MTA scale 2 0(0,00) 14 (25.00) 14 (13.73) 1,00
3 0(0,0) 05 (8,93) 5 (4,90)
4 02 (4,35) 04 (7,14) 6 (5,89)
No 39 (84,78) 20 (35,71) 59 (57,84)
Yes 07 (15,22) 36 (64,29) 43 (42,16)
Koedam scale Low 05 (10,87) 23 (41,07) 28 (27,45) 0,875
Medium 02 (4,35) 12 (21,43) 14 (13,73)
High 0 (0,00) 01 (L,79) 1(0,98)
No 71 (89,13) 23 (41,07 64 (62,75)
. Yes 05 (11,76) 33 (58,93) 38 (37,25)
H'gﬁ’fgﬂﬁ“pa‘ Low 03 (6,52) 25 (44,64) 28 (27,45) 0,893
phy Medium 0 (0,00) 03 (5,36) 3(2,94)
High 02 (4,35) 05 (8,93) 7 (6,86)
Volume of the |+ sp 4,99+1,14 4,43+1,02 4,69+1,11 0,041




Frontal horn of
lateral
ventricles

XxSD

127,80+12,20

128,30+12,84

128,08+12,50

0,177

The rate of hippocampal atrophy was 37.25%, the rate of temporal lobe atrophy based on the

MTA scale was 43.13%, the rate of parietal lobe atrophy based on the Koedam scale was 42.16%,
and the rate of global cortical atrophy based on the GCA scale was 43.14%. Volume of the thalamus
had a statistically significant difference between males and females (p<0.05).
Table 3.17. The common injuries in lacunar infarction

Location of infarction Number (n=84) Percentage (%)
Frontal lobe 18 21,43
Parietal lobe 8 9,52
Occipital lobe 4 4,76
Temporal lobe 3 3,57
Gray nucleus 1 1,19
Lenticular nucleus 22 26,19
Thalamus 23 27,38
Internal capsule 1 1,19
Lateral ventricles 10 11,9
Basal ganglia 1 1,19

Lacunar infarction occurs mostly in frontal lobe (21.43%), lenticular nucleus (26.19%), and
thalamus (27.38%) with high incidence rate.
3.2.3. Classification of neurocognitive disorders based on DSM-5

Table 3.20. Classification of neurocognitive disorders based on DSM-5

DSM-5 Number (n=102) Percentage (%0)
Mild neurocognitive disorders 42 41,18
Major neurocognitive disorders 60 58,82

Based on the classification of
41.18% and the figure of major neurocognitive disorders is 58.82%.
Table 3.21. Distribution of MMSE

DSM-5, the percentage of mild neurocognitive disorders i

and MoCa scores based on the classification of DSM-5

DSV Score MMSE MoCa

] (X D) (X £5D) P
Mild neurocognitive disorders 27,83+1,87 24,86+2,62 < 0,001
Major neurocognitive disorders 24,23+4,56 17,83+4,33 <0,001

Based on the classification of DSM-5, the average scores of mild neurocognitive disorders and
major neurocognitive disorders on the MMSE scale were 27,83£1,87 and 24,23+4,56, respectively.
Those on the MoCA score were 24,86+2,62 and 17,83+4,33, respectively. There were statistically

significant differences between the two groups (p<0,001).

3.2.5. Classification of neurocognitive disorders based on functional areas
Based on the assessment of ROC Curve and AUC, the MoCA scale has better sensitivity and
specificity than those of MMSE, therefore we used the classification of neurocognitive function
domains based on the MoCA scale to compare with these parameters:
Bdng 3.23. Classification of cognitive functions by age

- Age | <65yearsold | >65 years old Both

Indicators (n=38) n=18) (n=102) p

Executive function (X +SD) 3,72+1,34 2,70+1,28 3,16+1,40 | 0,001
Spatial cognition (X +SD) 2,41+0,81 2,13+0,90 2,25+0,86 | 0,094
Attention (X +SD) 4,76+1,24 4,23+1.31 4,46+1,30 | 0,049
Learning and memory (X +SD) 3,09+1,55 2,45+1,40 2,74+1,50 | 0,031
Linguistic ability (X +SD) 1,50+0,91 1,4540,85 1,4740,88 | 0,760
Abstract thinking (X +SD) 1,22+0,84 0,96+0,85 1,08+0,85 | 0,136
Orientation (X +SD) 5,72+0,81 5,36+1,18 5,52+1,04 | 0,082

The executive function and learning-memory function differed by age (p <0.05). Other
domains of cognitive function such as spatial cognition, attention, linguistic ability, abstract thinking
and spatial-time orientation did not differ by age group (p> 0.05).

7



Bdang 3.24. Classification of cognitive functions based on MoCA scale

indicators MoCA MoCA <21 MoCA > 21 p

Executive function (X +SD) 2,16+1,05 4,16+0,90 <0,001
Spatial cognition (X +SD) 1,82+0,88 2,69+0,58 <0,001
Attention (X +SD) 3,80+1,30 5,12+0,91 <0,001
Learning and memory (X + SD) 1,96+1,20 3,51+1,36 <0,001
Linguistic ability (X +SD) 1,1240,82 1,82+0,79 <0,001
Abstract thinking (X +SD) 0,69+0,81 1,4740,70 <0,001
Orientation (X +SD) 5,10+1,33 5,94+0,24 <0,001

The average scores of cognitive function domains such as executive f

unction, spatial

cognition, attention, linguistic ability, abstract thinking and spatial-time orientation were much
lower in individuals with MoCA < 21 than those of individuals with MoCA> 21 (p <0.0001).

Bdng 3.25. Classification of cognitive functions based on DSM-5

) DSM-5 neur(,)\élélgdnitive ngor neurocognitive b

Indicators disorders (X +SD) disorders (X £ SD)

Executive function (X +SD) 4,17+0,94 2,45+1,23 <0,001
Spatial cognition (X +SD) 2,67+0,57 1,9740,92 <0,001
Attention (X +SD) 5,07+1,05 4,05+1,31 <0,001
Learning and memory (X + SD) 3,57+1,31 2,15+1,34 <0,001
Linguistic ability (X +SD) 1,9040,76 1,1740,83 <0,001
Abstract thinking (X +SD) 1,4340,73 0,83+0,85 <0,001
Orientation (X +SD) 5,95+0,22 5,22+1,26 <0,001

The average scores of cognitive function areas in major neurocognitive disorders was
lower than those in mild neurocognitive disorders based on DSM-5, p <0.001.

Bdng 3.26. Analysis of cognitive function domains based on DSM-5

Mild Major Both

DSM-5 Value neurocognitive | neurocognitive n=102 D

Indicators disorders disorders (n, %)
(n=42, %) (n=60, %) ’
Executive function Decrease 22 (52,38) 55 (91,67) 77 (75,49) <0001
(n, %) Normal 20 (47,62) 5 (8,33) 25 (24,51) '
Spatial cognition Decrease 12 (28,57) 40 (66,67) 52 (50,98) <0.001
(n, %) Normal 30 (71,43) 20(33,33) 50 (49,02) '
Attention Decrease 26 (61,90) 53 (88,33) 79 (77,45) 0.002
(n, %) Normal 16 (38,10) 7 (11,67) 23(2255) | ™
Learning and memory Decrease 30 (71,43) 58 (96,67) 88 (86,27) <0.001
(n, %) Normal 12 (28,57) 2 (3,33) 14 (13,73) '
Linguistic ability Decrease 32(76,19) 57 (95,00) 89 (87,25) 0.006
(n, %) Normal 10 (23,81) 3 (5,00) 13(12,75) | ™
Abstract thinking Decrease 18 (42,86) 43 (71,67) 61 (59,80) 0003
(n, %) Normal 24 (57,14) 17 (28,33) 41 (40,20)| ™
Orientation Decrease 2 (4,76) 22 (36,67) 24 (23,53) <0.001
(n, %) Normal 40 (95,24) 38 (63,33) 78 (76,47) '
The areas of neurocognitive disorders with high proportions were learning and memory

(87.25%), attention (77.45%), executive function (75.49%), abstract thinking (59.80%), and spatial

cognition (50.98%).



All functional areas of neurocognitive disorders had higher rates in major neurocognitive
disorders compared to mild neurocognitive disorders with p < 0.05. It is noteworthy that even during
the period of mild neurocognitive disorders, there were disturbances in the functional areas.

3.3. RELATIONSHIPS BETWEEN RISK FACTORS,

NEUROCOGNITIVE DISORDERS
3.3.1. Analysis of the relationship between risk factors, diabetes management and brain

lesions on MR

BRAIN MRI

AND

Table 3.27. Analysis of the relationship between risk factors, diabetes complications, and
cardiovascular manifestations with brain atrophy

Characteristic Br@'ﬂﬁrg o)hy | No ?ﬁig”fﬁ;,‘;phy p
CLINICAL
Age 71,81+7,01 61,44+6,57 <0,001
BMI (kg/m?) 23,89+3,30 24,82+2,61 0,113
Waist circumference (cm) 87,81+9,33 89,76+6,83 0,226
Diabetes duration 7,38+6,03 6,82+5,09 0,609
The duration of hypertension 6,34+6,32 5,04+4,61 0,232
Smoking 10 (21,28) 12 (21,82) 0,947
History of hypoglycemia 01 (2,13) 06 (10,91) 0,080
Inactivity/little activity 35 (74,47) 29 (52,73) 0024
Physical activity 12 (25,53) 26 (47,27) ’
Lying systolic BP (mmHqg) 133,15+16,35 127,15+16,4 0,068
Lying diastolic BP (mmHg) 75,3+10,73 72,98+9,63 0,253
Standing systolic BP (mmHg) 130,06+15,78 127,07+17,7 0,373
Standing diastolic BP (mmHg) 74,89+11,44 73,46+10,27 0,505
Orthostatic hypotension 05 (10,64) 03 (5,45) 0,332
SUBCLINICAL
HbA1C (%) 7,89+1,83 7,09+1.4 0,014
Glucose (mmol/L) 9,80+5,20 7,76%2 96 0,015
CT (mmol/l) 4,13+1,32 4,36+1,39 0,407
LDL-C (mmol/L) 2,30+1,17 2,37+1,20 0,765
HDL-C (mmol/L) 1,10+0,28 1,22+0,36 0,05
TG (mmol/l) 1,69+0,75 1,87+1,21 0,369
QTc (ms) 410,66+30,24 407,18+22,97 0,511
LVMI (g/m? 97,34+22,24 104,31+24,09 0,135
COMPLICATIONS AND CARDIOVASCULAR MANIFESTATIONS
Orthostatic Yes 5(10,64) 3 (5,45) 0332
hypotension No 42 (89,36) 52 (94,55) '
Ischemic heart | Yes 8 (17,02) 11 (20,00) 0700
disease No 39 (82,98) 44 (80,00) '
Diabetic Yes 22 (46,81) 22 (40,00) 0489
retinopathy No 25 (53,19) 33 (60,00) '
Peripheral Yes 11 (23,40) 6 (10,91) 0.091
neuropathy No 36 (76,60) 49 (89,09) '
Elevated carotid | Yes 45 (95,74) 47 (85,45)
intima media N 0,082
thickness o 2 (4,26) 8 (14,55)
Carotid Yes 28 (59,57) 33 (60,00) 0965
atherosclerosis No 19 (40,43) 22 (40,00) '
Abnormal 18 (38,30) 27 (49,09)
LVMI Normal 29 (61.70) 28 (50.91) 0,274
> 440 ms 3 (6,38) 5 (9,09)
QTe <440 ms 44 (93,62) 50 (90,91) 0,612
< 50% 7 (14,89) 10 (18,18)
EF > 50% 40 (85,11) 45 (81,82) 0,657

Age, frequency of physical activity, fasting blood glucose level, level of HbAlc, an
HDL-C concentration are the factors that are related to brain atrophy. The differences are
statistically significant with p < 0.05.



Table 3.28. Analysis of the relationship between factors such as: risk factors, diabetes
complications and cardiovascular manifestations and cerebral small vessel disease

- Cerebral small vessel | No cerebral small vessel
Characteristic disease (n=89, %) disease (n=13, %) p
CLINICAL
Age 67,12+8,15 60,00+8,66 0,004
BMI (kg/m?) 24,24+2,92 25,44+3 22 0,175
Waist circumference (cm) 88,38+8,12 92,15+7,41 0,117
Diabetes duration 6,99+5,66 7,69+4,61 0,670
The duration of hypertension 5,73+5,57 5,00+4,98 0,656
Smoking 18 (20,22) 04 (30,77) 0,388
Inactivity/little activity 56 (62,92) 8 (61,54) 0923
Physical activity 33 (37,08) 5 (38,46) '
Lying systolic BP (mmHg) 130,65+16,21 124,85+18,76 0,240
Lying diastolic BP (mmHg) 74,64+10 70+10,8 0,125
Standing systolic BP (mmHg) 129,43+16,46 121,77+18,46 0,126
Standing diastolic BP (mmHg) 74,83£10,72 69,23+10,38 0,08
History of hypoglycemia 06 (6,74) 01 (7,69) 0,899
SUBCLINICAL
QTc (ms) 408,46+27,83 411,00+14,83 0,749
LVMI (g/m?) 100,19+23,75 107,31+20,61 0,308
CT (mmol/L) 4,26+1,39 4214112 0,910
TG (mmol/L) 1,80+1,06 1,71+0,72 0,772
HDL-C (mmol/L) 1,1740,33 1,1340,29 0,648
LDL-C (mmol/L) 2,33+1,22 2,4+0,93 0,846
Glucose (mmol/L) 8,73+4,29 8,52+4,08 0,868
HbAlc (%) 7,46+1,64 7,48+1,81 0,965
COMPLICATIONS AND CARDIOVASCULAR MANIFESTATIONS
Orthostatic Yes 06 (6,74) 02 (15,38) 0279
hypotension No 83 (93,26) 11 (84,62) '
Ischemic heart | Yes 18 (20,22) 1(7,69) 0.278
disease No 71(79,78) 12 (92,31) '
T Yes 37 (41,57) 7 (53,85)
Diabetic retinopathy No 52 (58.43) 6 (46.15) 0,700
Peripheral Yes 15 (16,85) 2 (15,38) 0.894
neuropathy No 74 (83,15) 11 (84,62) '
Elevated carotid | Yes 83 (93,26) 9 (69,23)
in?ima media No 0,007
thickness 8 (6,74) 4 (30,77)
Carotid Yes 55 (61,80) 6 (46,15) 0.283
atherosclerosis No 34 (38,20) 7 (53,85) '
Abnormal 36 (40,45) 9 (69,23)
LVMI Normal 53 (59,55) 4 (30,77) 0.274
> 440 ms 7(7,87) 1(7,69)
QTe < 440 ms 82 (92,13) 12 (92,31) 0,983
<50% 14 (15,73) 3 (23,08)
EF > 50% 75 (84,27) 10 (76,92) 0,507

There are relationships of factors such as age and elevated carotid intima-media thickness
with cerebral small vessel disease. The differences are statistically significant with p < 0.05.
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Table 3.29. Analysis of the relationship of the control levels of HbAlc, blood lipids, and
blood pressure with brain lesions on MRI

Age Characteristic ‘ Value ‘ (R ag/f’) (rf, %'/Io) (E,O‘%) p
TG control and WML
Yes 15 (14,71 13 (12,75) 28 (27,45)
<65 WML No 11 (10,78 7 (6,86) 18 (17,65) 0,763
Total 26 (25,49 20 (19,61) 46 (45,10)
Yes 16 (15,69 26 (25,49) 42 (41,18)
>65 WML No 12 (11,76 2 (1,96) 14 (13,73) 0,004
Total 28 (27,45 28 (27,45) 56 (54,9)
Yes 31 (30,39 39 (38,24) 70 (68,63)
Both WML No 23 (22,55 9 (8,82) 32 (31,37) 0,011
Total 54 (52,94 48 (47,06) 102 (100,00)
TG control and Strategic infarction
Yes 8 (7,84) 3(2,94) 11 (10,78)
<65 Strategic infarction | No 18 (17,65 17 (16,67) 35 (34,31) 0,302
Total 26 (25,49 20 (19,61) 46 (45,10)
Yes 11 (10,78 20 (19,61) 31 (30,39)
> 65 Strategic infarction | No 17 (16,67 8 (7,84) 25 (24,51) 0,031
Total 28 (27,45 28 (27,45) 56 (54,9)
Yes 19 (18,63 23 (22,55) 42 (41,18)
Both Strategic infarction | No 35 (34,31 25 (24,51) 60 (58,82) 0,229
Total 54 (52,94 48 (47,06) 102 (100,00)
TG control and Multiple Tesions
Yes 05 (4,9) 02 (1,96) 07 (6,86)
<65 Multiple lesions No 21 (20,59 18 (17,65) 39 (38,24) 0,446
Total 26 (25,49 20 (19,61) 46 (45,1)
Yes 12 (11,76 22 (2157) 34 (33,33)
> 65 Multiple lesions No 16 (15,69 6 (5,88) 22 (21,57) 0,013
Total 28 (27,45 28 (27,45) 56 (54,9)
Yes 17 (16,67 24 (23,53) 41 (40,20)
Both Multiple lesions No 37 (36,27 24 (23,53) 61 (59,80) 0,070
Total 54 (52,94 48 (47,06) 102 (100,00)
HbA1c control and cerebral atrophy based on GCA scale
Yes 3 (2,94 4(3,92) 7 (6,86)
<65 GCA No 24 (23,53 15 (14,71) 39 (38,24) 0,424
Total 27 (26,47 19 (18,63) 46 (45,1)
Yes 12 (11,76 25 (24,51) 37 (36,27)
>65 GCA No 12 (11,76 7 (6,86) 19 (18,63) 0,045
Total 24 (23,53 32 (31,37) 56 (54,9)
Yes 15 (14,71 29 (28,43) 44 (43,14)
Both GCA No 36 (35,29 22 (21,57) 58 (56,86) 0,009
Total 51 (50,00 51 (50,00) 102 (100,00)
HbAIc control and brain atrophy based on MTA scale
Yes 4 (3,92 4(3,92) 8 (7,84)
<65 MTA No 23 (22,55 15 (14,71) 38 (37,25) 0,70
Total 27 (26,47 19 (18,63) 46 (45,1)
Yes 12 (11,76 24 (23,53) 36 (35,29)
>65 MTA No 12 (11,76 8 (7,84) 20 (19,61) 0,95
Total 24 (23,53 32 (31,37) 56 (54,9)
Yes 16 (15,69 28 (27,45) 44 (43,14)
Both MTA No 35 (34,31 23 (22,55) 58 (56,86) 0,027
Total 51 (50,00 51 (50,00) 102 (100,00)
HbAIc control and brain atrophy based on Koedam scale
Yes 3 (2,94 4(3,92) 7 (6,86)
<65 Koedam No 24 (23,53 15 (14,71) 39 (38,24) 0,424
Total 27 (26,47 19 (18,63) 46 (45,1)
Yes 12 (11,76 24 (23,53) 36 (35,29)
>65 Koedam No 12 (11,76 8 (7,84) 20 (19,61) 0,090
Total 24 (23,53 32 (31,37) 56 (54,9)
Yes 15 (14,71 28 (27,45) 43 (42,16)
Both Koedam No 36 (35,29 23 (22,55) 59 (57,84) 0,016
Total 51 (50,00 51 (50,00) 102 (100,00)
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HbAIc control and(hlpp;)cam al atz'ophg/ )
: Yes 2 (1,96 3 (2,94 549
<65 ;'rgpﬂcampa' No 25 (2451 16 (15,69) 41 (40,2) 0,635
ks Voo 0 T8 ST L )
: es , , ,
>65 a';{'rgpﬂcampa' No 13 (12,75 10 (9,8) 23 (22,55) 0,105
ks S L 1CE k. S ¢/ M o)
es , , ,
Both a';{;’goﬁampa' No 38(37.25 26 (25.49) 64 (62,75) 0,024
pny Total 51 (50,00 51(50,00) | 102 (100,00)
HbAIc control and brain atrophy
Yes 1(3,92) 4(3,92) 8 (7,84)
<65 | Brain atrophy No 23 (22,55 15 (14,71) 38 (37,25) 0,70
Total 27 (26,47 19 (18,63) 46 (45,1)
Yes 13 (12,75 26 (25,49) 39 (38,24)
>65 | Brain atrophy No 11 (10,78 6 (5,88) 17 (16,67) 0,03
Total 24 (23,53 32 (31,37) 56 (54,9)
Yes 17 (16,67 30 (29,41) 47 (46,08)
Both Brain atrophy No 34 (33,33 21 (20,59) 55 (53,92) 0,008
Total 51 (50,00 51 (50,00) 102 (100,00)

Referring to the microvascular lesions of the brain: in patients with type 2 diabetes and 65
years old or over, those who failed to achieve targets of controlling TG is related to an increase in
white matter lesions, strategic infarction and multiple lesions compared to those who reached the
targets (p < 0.05). HbA1c, whether controlled or not, is not related to cerebral small vessel disease (p
> 0.05).

Referring to the brain atrophy: Failing to reach the target of controlling HbA1c is associated
with an increase in the incidence of brain atrophy based on MTA, Koedam scales and with that of
hippocampal atrophy (p <0.05) regardless of age. Similarly, there is an association of failing to reach
the target of controlling HbA1c with an increase in the rate of general brain atrophy, brain atrophy
based on the GCA scale in the patients who are 65 years old or over.

The results showed that the controls of blood pressure and LDL-C is unrelated to brain
atrophy and cerebral small vessel disease in patients with type 2 diabetes.

3.3.2. Analyses of the relationship between risk factors, diabetic control status and
neurocognitive disorders
Table 3.30. Analysis of the relationship between risk factors and NCDs based on DSM-5

. Mild neurocognitive | Major neurocognitive
Characteristic disorders (n=?12, %) disjorders (n:G%, %) P

CLINICAL PARAMETER

Age 62,64+7,27 68,72+8,48 <0,001
Diabetes duration 6,62+4,57 7,40+6,12 0,485
The duration of hypertension 5,55+4,70 5,7045,99 0,891
Low blood glucose 5 (11,90) 2 (3,33) 0,092
Smoking 9(21,13) 13 (21,67) 0,977
Inactivity/little activity 21 (50,00) 43 (71,67) 0.026
Physical activity 21 (50,00) 17 (28,33) '

Primary school 7 (16,67) 24 (40,00)
Educational Secondary school 10 (23,81) 18 (30,00) 0.013
level High school 16 (38,09) 14 (23,33) '
College-University 9 (21,43) 4 (6,67)

Waist circumference (cm) 90,55+9,06 87,68+7,19 0,079
BMI (kg/m?) 24,98+2,87 23,98+3,00 0,094
(Sé]amgg systolic  blood  pressure 157 15,18 99 129,38+15,88 0,506
(S,f?rﬂ‘.’.'.g? diastolic blood pressure 74,16+10,35 74,08+11,17 0,970
Lying systolic blood pressure (mmHg) 127,21+16,99 131,80+16,14 0,170
Lying diastolic blood pressure (mmHg) 73,90+9.95 74,15+10,40 0,905
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SUBCLINICAL PARAMETER

QTc (ms) 406,90+18,85 410,10+30,82 0,551
LVMI (g/m?) 103,43+23,22 99,47+23,59 0,403
CT (mmol/L) 4,32+1,40 4,21+1,33 0,669
TG (mmol/L) 1,79+0,79 1,78+1,16 0,978
HDL-C (mmol/L) 1,18+0,39 1,160,28 0,826
LDL-C (mmol/L) 2,41+1,18 2,29+1,19 0,632
Glucose (mmol/L) 7,98+3,37 9,20+4,73 0,153
HbAlc (%) 7,27£1,78 7,59+1,56 0,337

Age, education level, and sedentary lifestyle are the factors that are related to

the

severity of neurocognitive disorders. There are relationships of several factors such as: age,
education level, and sedentary lifestyle with two groups of minor neurocognitive disorder and
major neurocognitive disorder with p < 0.05.
Table 3.31. Analysis of the relationship between abnormal risk factors; diabetes management

and neurocognitive disorders based on the DSM-5 classification system.

Mild Major

c neurocognitive neurocognitive Both

Characteristic Value disorders disorders (n=102, %) P
(n=42, %) (n=60, %)

RISK FACTORS
Waist circumference | At risk 30 (71,43) 41 (68,33) 71 (69,61) 0738
(cm) Normal 12(2857) 19(3L67) | 31(3039) | *

- >23 31(7380) 35(58.33) | 66 (64.71)
BMI (kg/m) =23 11 (26,19) 25(4167) | 36(35.20) | 2107

... <30min/day | 21 (50.00) 43(7167) | 64(62.75)

Physical activity >30min/day | 21 (50.00) 17(28.33) | 38(37.25) | 0%
) Yes 34 (80.95) 48(80.00) | 82(80.39)
Hypertension No 8 (19,05) 12(2000) | 20(19.61) | 290°

) ) <5 years 17 (40,48) 23(38.33) | 40(39.22)
Diabetes duration =~ 25 (59.52) 37(6167) | 62(60.78) | 8%
) Yes 9 (2143) 13(2L67) | 22 (2L57)
Smoking No 33 (18.57) 47(7833) | 80(1843) | %977
< 65 years 27 (64,29) 19 (31,67) 46 (45,1)
Age > 65 years 15 (35.71) 41(68.33) 56 (54.9) | ~ %001
CONTROL ACCORDING TO ADA’S GOALS
Pass 27 (64,29) 36 (60,00) | 63 (6L76)
BP <1400 mmHg  r oy 15 (35,71) 24 (40,00) 39 (38.24) | %0
>52 12 (28,57) 15(25,00) | 27(2647)
CT (mmol/L) <52 30 (71.43) 45(7500) | 75(1353) | %%
Pass 22 (53,38) 32(5333) | 54(5294)
TG (mmol/L) Fail 20 (47.62) 28(4667) | 48(ar06) | 9%
- Pass 25 (59,52) 38(6333) | 63(6L76)
LDL-C (mmollL) g3, 17 (40.48) 22(3667) | 39(as24) | %Y
] Pass 21 (50,00) 33(5500) | 54(52.94)
HDL-C (mmolL) Fail 21 (50,00) 27 (45,00) 48 (4706) | *0°
: >7 17 (40,48) 34 (56,67) 51 (50,00)
HbALC (%) <7 25 (59,52) 26(4333) | 51(s0,00) | 198
>72 22 (52,38) 37(6167) | 59 (57,84)
Glucose (mmol/L) ==+ 20 (47,62) 23(38,33) 13 (a216) | O30
COMPLICATIONS AND CARDIOVASCULAR MANIFESTATIONS
Orthostatic Yes 02 (4,76) 06 (10,00) 08(784) | 333
hypotension No 40 (95,24) 54(90,00) | 94(9216) |
: Yes 24 (57,14) 37 (61,67) 61 (59,8)
Atherosclerosis No 18 (42,86) 23(38,33) a1 (a02) | *8Y
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Yes 38 (90,48) 54 (90,00) 92 (90,2)

Elevated IMT No 04 (9,52) 06 (10,00) 1008 | %
) Yes 06 (14,29) 11 (18,33) 17 (16,67)

Peripheral neuropathy No 36 (85.71) 49 (81.67) 85 (83.33) 0,589
— Yes 18 (42,86) 26 (43,33) 55 (53,92)

Diabetic retinopathy No 24 (57.14) 34 (56.67) 47 (46.08) 0,962
. <50 6 (14,29) 11 (18,33) 17 (16,67)

EF (%) > 50 36 (85,71) 49(8167) | 85(8333) | 0
, Abnormal 19 (45,24) 26 (43,33) 45 (44,12)

LVMI (g/m) Normal 23 (54,76) 34 (56,67) 57 (55.88) | %

Ischemic heart Yes 8 (19,05) 11 (18,33) 19 (18,63) 0927

disease No 34 (80,95) 49 (8L,67) 83(8137) |

> 440 03 (7,14) 05 (8,33) 08 (7,84)

QTc (ms) <440 39 (92,86) 55 (91,67) 94 (92,16) | 826

The rate of subjects who are less physically active is related to the rate of major
neurocognitive disorder, with p < 0.05. Patients who had mild neurocognitive disorder and were
under 65 years old account for 26.47% and the figure for whom were over 65 years is 14.71%. The
patients with major neurocognitive disorder who were at the age > 65 years account for 40.20%
compared to the figure of those at the age < 65 years is 18.63%, the difference is statistically
significant with p < 0.001.

3.3.3. Analysis of the relationship between lesions on brain MRI and the degree of
neurocognitive disorders
Table 3.32. The relationship between brain atrophy and the degree of NCDs according to DSM-5

‘e Mild neurocognitive | Major neurocognitive Both
Characteristic Value disorders (n=912, %) disJorders (n=6%, %) (n, %) P
No 33 (78,57) 25 (41,67) 58 (56,86) |_ 1 001
Yes 9 (21,43) 35 (58,33) 44 (4318 |~
GCA scale Low 6 (14,29) 23 (38,33) 29 (28,43)
Middle 3 (7,14) 11 (18,33) 14 (13,73) | 0,003
High 0(0,00) 1(1,67) 1(0,98)
No 33 (78,57) 25 (41,67) 58 (56,86) | _ 1 001
Yes 9 (21,43) 35 (58,33) 44 (4314) |~
MTA scale 1 4(9,52) 15 (25,00) 19 (18,63)
2 2 (4,76) 12 (20,00) 14(13,73) | § 006
3 1(2,38) 4(6,67) 5(4,90) |
7 2 (4,76) 4 (6,67) 6 (5,88)
No 32 (76,19) 27 (45,00) 59 (57,84) | ;002
Yes 10 (23,81) 33 (55,00) 43(42,16) |
Koedam scale Low 7 (16,67) 21 (35,00) 28 (27,45)
Middle 3 (7,14) 11 (18,33) 14 (13,73) | 0,017
High 0 (0,00) 1(1,67) 1(0,98)
No 35 (83,33) 29 (48,33) 64.(62.75) | o1
Hibbocampal Yes 7 (16,67) 31 (51,67) 38(37,25) |~
F;Ft’ro h p Low 5 (11,90) 23 (38,33) 28 (27,45)
phy Middle 0 (0,00) 03 (5,00) 03 (2,94) | 0,005
High 02 (4,76) 05 (3,33) 07 (6,86)
T\t‘gl'gmgs X +SD 4,84+0,99 4,58+1,17 4,69tL11 | (538
Temporal horn
of lateral X 5D 2,05+1,23 3,62+1,60 3,3421,49 | 0,026
ventricle

Brain atrophy observed on brain MRI in type 2 diabetic patients had occurred when the
patients showed mild neurocognitive disorders based on GCA, MTA, and Koedam scales. There is a
statistically significant difference between the two groups of mild neurocognitive disorders and major
neurocognitive disorders, p <0.001.

Hippocampal atrophy occurred in 6.86% of patients with mild neurocognitive disorders and
in 30.39% of patients with major neurocognitive disorders. The rate of severe hippocampal atrophy
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in patients with mild neurocognitive disorders was 1.96% and the number in those with major
neurocognitive disorders was 4.90%, with p <0.0001.

The average value of the distance between the temporal horns of lateral ventricles was
higher in patients with major neurocognitive disorders compared to that in patients with mild
neurocognitive disorders (3.62 + 1.60 compared to 2.95 + 1.23), the difference was statistically
significant with p <0.05.

Table 3.33. The relationship of cerebral small vessel disease and multiple lesions on MRI with
neurocognitive disorders based on DSM-5

- Mild Neurocognitive| Major neurocognitive Both
Characteristic | Value disorders (n=22, %) disJorders (n=6%, %) (n, %) P
No 16 (38,10) 15 (25,00) 31 (30.39) [ 100
Yes 26 (61,90) 45 (75,00) 71(69,61) |
Fazekas scale 1 12 (28,57) 20 (33,33) 32 (31,37)
2 7 (16,67) 13 (21,67) 20 (19,61) | 0,565
3 7 (16,67) 12 (20,00) 19 (18,63)
Lacunar cerebral | Yes 31 (73,81) 53 (88,33) 84 (82,35) 0.058
infarction No 11 (26,19) 7 (11,67) 18 (17,65) |
Strategic Yes 13 (30,95) 29 (48,33) 42 (41,18) 0.079
infarction No 29 (69,05) 31 (51,67 60 (58,82) |
Yes 25 (59,52) 45 (75,00) 70 (68,63)
WML No 17 (48.48) 15 (25,00) 32 (31.37) | %Y
. . Yes 11 (26,19) 30 (50,00) 41 (40,20)
Multiple lesions =g 31 (73.81) 30 (50,00) 61 (59,80) | %1016

Cerebral small vessel disease had appeared since the patients suffered from mild
neurocognitive disorders, there is no statistically significant difference between cerebral small
vessel disease and neurocognitive disorders (p> 0.05).

Lacunar cerebral infarction accounted for the highest percentage of 82.35%, followed
by the rate of white matter lesion which is 68.63%, and the rate of strategic infarction which is
41.18%, (p> 0.05).

Multiple lesions were also observed in patients with mild neurocognitive disorders,
which accounted for 10.78% compared to 29.41% in patients with major neurocognitive
disorders, p <0.05.

3.3.3. Analysis of the associations of brain lesions’ locations on brain MRI with disorders

of neurocognitive domains

Table 3.42. Analysis of the relationships between brain atrophy’s location on brain MRI and
disorders of neurocognitive domains

MRI GCA (+) MTA (+) Koedam (+)
Characteristic (X +SD) p (X +SD) p (X £SD) p
Executive function 2,4841,25 | <0,001 | 2,52+1,21 | <0,001 | 2,58+1,22 | <0,001
Spatial cognition 1,91+0,88 | <0,001 | 1,84+0,86 | <0,001 | 1,95+0,84 | 0,002
Attention 3,91+1,38 | <0,001 | 4,00+1,29 | 0,001 | 4,00+1,35 | 0,002
Learning and memory | 2,32+1,25| 0,013 | 2,39+1,21 | 0,039 | 2,35+1,29 | 0,025
Linguistic ability 1,30+0,88 | 0,078 | 1,27+0,82 | 0,046 | 1,35+0,87 | 0,232
Abstract thinking 0,75+,081 | 0,001 | 0,77+0,80 | 0,001 | 0,81+0,82 | 0,007
Time-orientationand | g 11,9 37| <0001 | 5,05+1,40 | <0,001 | 5.211,30 | 0,009
spatial-orientation

Disorders of executive function, spatial cognition, attention, learning and memory,
abstract thinking, time-orientation and spatial-orientation are associated with global cortical
atrophy, temporal atrophy, and parieto-occipital atrophy (p <0.05).

Impairment of linguistic ability is strongly related to temporal atrophy (p <0.05)
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Table 3.43. Analysis of the relationships between microvascular lesions on brain MRI and
disorders of neurocognitive domains

Lacunar cerebral

MRI ici i

Fazekas infarction Strategic infarction
Characteristic (X +SD) p (X +SD) p (X+SD) p
Executive function 3,01+1,42 0,119 3,05+1,40 0,088 | 2,83+1,34 0,050
Spatial cognition 2,21+0,89 0,443 | 2,20+0,89 | 0,186 | 2,10+0,85 0,119
Attention 4,37+1,34 0,266 4,42+1,36 0,460 | 4,21+1,35 0,108
Learning and memory 2,69+1,45 0,647 | 2,67+1,47 | 0,319 | 2,52+1,44 0,234
Linguistic ability 1,344,084 0,020 1,39+0,88 0,052 | 1,33+0,87 0,187
Abstract thinking 0,94+0,83 0,015 | 1,02+0,85 | 0,163 | 0,86+0,84 0,028
Time-orientation  and
spatial-orientation 5,35+1,20 0,0130 | 5,45+1,11 0,160 | 5,36+1,14 0,189

Impairments of executive function and abstract thinking are associated with strategic

infarction (p < 0.05).

White matter lesion assessed by the Fazekas scale is associated with decreases in linguistic
ability, abstract thinking, and time-spatial orientation (p < 0.05).
Lacunar cerebral infarction is not related to disorders of neurocognitive domains, (p > 0.05).
Table 3.44. Analysis of the associations between disorders of neurocognitive domains
and other lesions on brain MRI

MRI Hippocampal atrophy WML Multiple lesions
Characteristic (X£SD) p (X+SD) p (X +SD) p
Executive function 2,45+1,22 <0,001 2,99+1,44 0,067 2,68+1,23 0,004
Spatial cognition 1,79+0,88 <0,001 2,16+0,90 | 0,091 1,95+0,87 0,003
Attention 3,92+1,34 0,001 4,3741,34 | 0,305 4,1741,36 0,063
Learning and memory | 2,34+1,15 0,04 2,63+1,49 | 0,289 2,54+1,33 0,273
Linguistic ability 1,21+0,81 0,020 1,33+0,85 | 0,015 1,27+0,84 0,055
Abstract thinking 0,79+0,81 0,008 0,96+0,82 | 0,033 0,90+0,83 0,087
Time-orientation and | ¢ o1 59 | <9001 | 534+1,20 | 0011 | 5074135 | <0001
spatial-orientation

Hippocampal atrophy is associated with executive function impairment (p <0.001),
spatial cognition impairment (p <0.01), attention impairment (p <0.001), learning and memory
impairment (p < 0.05), linguistic ability impairment (p <0.05), abstract thinking impairment (p
<0.05), and spatial-time orientation impairment (p <0.05).

White matter lesion is related to impairments of linguistic ability, abstract thinking, and
spatial-time orientation, (p <0.05).

Multiple lesions on brain MRI are associated with time-spatial orientation impairment (p
<0.001), executive function impairment and spatial cognition impairment (p <0.05).

3.4. ANALYSIS OF THE CORRELATIONS BETWEEN RISK FACTORS, BRAIN LESIONS ON
BRAIN MRI AND NEUROCOGNITIVE DISORDERS BY MMSE AND MOCA SCALES
Table 3.48. Correlations of MMSE and MoCA scores with lesions on brain MRI

Characteristic Score of scale MoCA MMSE
Brain lesions

GCA score L -(()JE())ZO((S)T ((J) %%)%’;*

MTA score L '%‘é%%)’i* 004835;*

Koedam score [) %‘(‘)%‘(‘)’i* %‘(1)56%’1*

Hippocampal atrophy [) %‘(‘)%‘(‘)’i* gggs‘rl*
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Cerebral small vessel disease
Fazekas score rr) _g 02(?3? (?gfzg
Lacunar cerebral infarction lrJ 00"10%186* 8(%613
Strategic infarction :) 06:205101* 8135
White matter lesion :) 06,2070%1* 8882
Thalamus volume rr) 8%? ggéf
Distance between temporal | r -0,390 -0,319
horns of lateral ventricles p 0,001 0,001
Multiple lesions rrJ Oosggz* 003881*

There are inverse correlations of global brain atrophy, frontotemporal atrophy, and parieto-
occipital atrophy with MoCA and MMSE scores, with p <0.001. There are inverse correlations of
thalamic atrophy and hippocampal atrophy with MMSE and MoCA scores, with p <0.0001.

There is a correlation between white matter lesion and MoCA score: r = 0.25, p
<0.0001. Similarly, there are positive correlations of lacunar cerebral infarction with MMSE
and MoCA scores.

In addition, multiple lesions are strongly positively correlated with MMSE and MoCA
scores, p <0.001.

Table 3.49. Areas under the ROC curve and MMSE and MoCa cutoff points in assessment of
brain atrophy and cerebrovascular lesions on brain MRI

Cutoff anfidence
Parameter | AUC - Se (%) Sp (%) p interval

point -

Min [ Max

Brain atrophy
MoCA 77,30 | 20,5 80,00 72,30 <0,001 | 0,679 0,868
MMSE 70,40 | 23,5 92,70 40,40 <0,001 | 0,602 0,805
Cerebral small vessel disease
MoCA 65,40 | 20,5 84,60 48,30 0,047 0,521 0,787
MMSE 53,60 | 22,5 100,00 | 19,10 0,677 0,389 0,683

In the brain atrophy assessment, MoCA has an area under the curve larger than that of
MMSE (77.30% compared to 70.40%), with the according cutoff points of 20.5 (20) for MoCA
(Se = 80.00%, Sp = 72.30%) and 23.5 (23) for MMSE (Se = 92.70%, Sp = 40.40%). The
differences are statistically significant (p <0.001).

Similarly, in the evaluation of cerebral small vessel disease, MoCA has an area under
the curve larger than that of MMSE (65.40% compared to 53.60%), with the cutoff points of
20.5 (20) for MoCA (Se = 84.60%, Sp = 48,3%, p <0.05) and 22,5 (22) for MMSE (Se =
100.00%, Sp = 19.10%, p> 0.05). Therefore, the MoCA scale has more significance in the
evaluation of cerebral small vessel disease than the MMSE scale.

3.5. RISK PREDICTION EQUATIONS FOR BRAIN ATROPHY AND CEREBRAL
SMALL VESSEL DISEASE
3.5.1. Multivariate regression analysis of brain atrophy lesions on MRI with MMSE,
MoCA scales and related risk factors

Based on the analyses of the relationships and correlations between risk factors and
brain lesions, we considered age, glucose, HbAlc, HDL-C, right and left carotid IMTs, MMSE
and MoCA scores as multivariate regression analysis variables. The results are shown below:
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Table 3.57. Binary multivariate regression analysis for risk factors and brain atrophy

Regression Standardized
Value coefficient not regression Multicollinearity
standardized coefficient p
B Beta VIF
Constant 2,764 <0,0001
Age -0,028 -0,458 <0,0001 1,366
Glucose -0,009 -0,065 >0,05 1,366
HbAlc -0,026 -0,075 >0,05 1,553
HDL-C 0,223 0,149 >0,05 1,128
MMSE score 0,003 0,008 >0,05 2,528
MoCA score 0,024 0,268 <0,05 2,528
IMT of carotid 0,049 0,134 0,05 1,633

From these results, we proposed the equation for predicting brain atrophy:
Y1=2,739 - 0,028 x Age - 0,026 x MoCA
After retesting the specificity and sensitivity of the above equation, we had the following results:

Confidence
Parameter AUC Clé%?]f[f Se (%) Sp (%) p interval
P Min Max
Predicting brain
atrophy 8407 |-1643 | 8360 | 7450 | <0001 | 0774 | 0,920

Therefore, the equation is effective because the area under the ROC curve, or AUC, reaches
84.07%, the cutoff point -16.43 has a sensitivity of Se 83.60% and a specificity of 74.50% with p
<0.001 (Confidence interval: 77.4% - 92.0%).

3.7.2. Multivariate regression analysis of multiple lesions (cerebral atrophy and
microvascular lesions) on brain MRI with related risk factors and MMSE, MoCA scores

Based on the analyses of the relationships and correlations of risk factors with brain
lesions, we considered age, glucose, HbAlc, HDL-C, left carotid arterial IMTs, MMSE and
MoCA scores as the regression analysis variables. The results are shown as below:

Table 3.52. Binary multivariate regression analysis of risk factors with multiple brain lesions

Regression Standardized
Value coefficient not regression p Multicollinearity
standardized coefficient

B Beta VIF
Constant 2,572 <0,0001
Age -0,025 -0,424 <0,0001 1,291
Glucose -0,010 -0,086 >0,05 1,576
HbAlc -0,029 -0,095 >0,05 1,438
HDL-C 0,280 0,182 <0,05 1,164
TG 0,060 0,244 >0,05 1,158
MoCA score 0,024 -0,005 <0,01 1,234
IMT of left common
carotid artery -0,004 0,005 >0,05 1,155
IMT of left internal
carotid artery 0,003 0,122 >0,05 1,137

From the table above, we proposed the equation for predicting multiple brain lesions
(brain atrophy and cerebral small vessel disease):
Y2 =2575-0,025 x Age + 0.28 x HDL-C + 0.024 x MoCA score
After retesting the specificity and sensitivity of the above equation, we had the following results:

Confidence
Parameter AUC %létlﬂ? Se (%) Sp (%) p interval
Min Max
Predicting multiple
brain lesions 74,10 4,85 84,40 50,00 0,018 0,543 0,880

Therefore, the equation is effective because the area under the ROC curve, or AUC,
reaches 74.10%, the cutoff point 4.85 has the sensitivity Se = 84.40% and specificity Sp =
50,00% with p <0.05 (Confidence interval: 54.3% - 88.0%).
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Chapter 4. DISCUSSION

4.1. CHARACTERISTICS OF SOME RISK FACTORS AND DIABETES MANAGEMENT
IN SUBJECTS OF THE STUDY

4.1.1. Features of some risk factors and diabetes management

4.1.1.1. Age in neurocognitive disorders

The average age is 66.22 + 8.51 years, of which patients under 65 years old account for
45.10% and those 65 years old or over make up 54.90% of the population. The difference in
the average age between men and women is not statistically significant, p> 0.05. From the
results of analyzing the associations between age and neurocognitive disorders, we supposed
that mild neurocognitive disorders had an average age of 62.64 + 7.27 years and major
neurocognitive disorders had an average age of 68,72 + 8,48 years, and the difference is
statistically significant with p <0.001.

Table 3.27 shows that the cognitive function domains by age. The results show that
there is an decrease in the cognitive function in the age group of 65 years or over compared to
the other age group, particularly in executive function, learning and memory (p <0.05). Other
areas of cognitive function such as spatial vision (naming + visualization), ability to focus
attention, linguistic ability, abstract thinking, and time-spatial orientation in subjects aged 65
years or more were worse compared to the other age group. However, the differences are not
statistically significant (p> 0.05).

From the age analysis, we found out that the group of patients with type 2 diabetes and
mild neurocognitive disorders had an average age of 62.64 + 7.27 years, which is lower than
the recommendations of Alzheimer Association and Vietnam neurocognitive disorders
Association. The average age of the group of patients with major neurocognitive disorders was
68.72 + 8.48 years, similar to that proposed by the author Weil Xu.
4.1.1.9. Blood lipids control and neurocognitive disorders

Average concentrations of blood cholesterol and HDL-C are different in men and
women (p <0.05), lipid disorders also differ between sexes (Table 3.09) but it is not statistically
significant (p > 0.05). From assessing the relationship between dyslipidemia and the severity
of neurocognitive disorders according to DSM-5, we found out that the average concentrations
of blood lipids did not differ between the two groups of mild neurocognitive disorders and
major neurocognitive disorders (p> 0.05), (Table 3.34). Similarly, the rates of dyslipidemia in
those two groups did not differ significantly (p> 0.05). The proportions of patients achieving
the goals of controlling blood lipids in this study are noticeably high with 61.76% of patients
having LDL-C <3.4 mmol/L; 52.94% of patients reaching HDL-C targets (both men and
women), 73.53% of patients having Cholesterol <5.2 mmol/L, and 52.94% of subjects having
TG <1.7 mmol/L. In this research, the subjects have been treated well and had their levels of
blood lipids effectively in control. Thus, no relevant information was reported with the
statistical significance like other studies of other authors.

The comments were consistent with the results we found in this study. Similarly, they
were consistent with the study of Sang Mo Hong, Kyungdo et al. (2019), who conducted
observational studies in the average period of 5.26 years on 13 million people. The results 0
that study showed that the TyG ratio (TG/Glucose) was an important parameter reflecting
insulin resistance related to an increased risk of neurocognitive disorders and Alzheimer. In
addition, this parameter is a traditional independent cardiovascular risk factor.
4.1.1.10. Blood glucose control and neurocognitive disorders

The average value of fasting blood glucose was 8.70 + 4.25 mmol/L and that of HbAlc
was 7.46 + 1.65 %, there were no differences between men and women (p> 0.05).

19



Table 3.35 showed that among patients with HbAlc higher than 7%, the percentage of
those having major neurocognitive disorders was higher than that of patients having mild
neurocognitive disorders (56.67% compared to 43.33%), but the difference was not statistically
significant (p > 0.05). By studying the relationship between blood glucose concentration and
brain atrophy on MRI, we found out that the average HbAlc value and the average blood
glucose level were higher in patients with brain atrophy compared to patients without brain
atrophy, and those differences were statistically significant, with p <0.05 (table 3.37).

From the table 3.53 about multivariate analysis, and from assessing the influence of risk
factors on brain atrophy, we observed that the HbAlc cutoff point was 7.05%, with Se: 63.80%
and Sp: 61.80% (CI 95% , 36.9 - 74.1), with statistical significance (p <0.05).

Our results are consistent with those of other authors' studies when comparing the
patient group with diabetes and the one without diabetes. These results showed that high blood
glucose levels impair domains of cognitive function (lower MMSE or MoCA scores).

However, there was not enough evidence to prove that efficient blood glucose control
is able to lessen neurocognitive disorders. According to Biselle et al. (2018), experiments in
rats, when inducing diabetes by injecting toxins to disrupt the function of pancreatic beta cells,
those rats suffered from hippocampal and thalamic atrophy. After injecting insulin for
treatment, the functions of their hippocampuses and thalamuses recovered. This experiment
showed that the effect of treating diabetes as well as controlling blood glucose level are related
to the improvement of the neurocognitive function of patients.

4.2. EXAMINATION OF THE CHARACTERISTICS OF BRAIN LESIONS ON MAGNETIC
RESONANCE IMAGING AND CLASSIFICATION OF NEUROCOGNITIVE
DISORDERS

There are three common forms of brain lesions on MRI with the following rates:
cerebral microvascular lesions account for as high as 87.29%, the rate of brain atrophy is
46.08%, and the rate of multiple lesions (combination of cerebral microvascular lesions and
brain atrophy) is 40.20%.

4.2.1. Characteristics of brain atrophy lesions on magnetic resonance imaging

Patients with global cortical atrophy account for 43.14%, the figure for medial temporal
atrophy is 43.14%, that of parieto-occipital atrophy is 42.16%, and that of hippocampal atrophy is
37.25%. The rate of patients with major neurocognitive disorders having brain atrophy, medial
temporal atrophy, parieto-occipital atrophy, and hippocampal atrophy is higher than that of
patients having mild neurocognitive disorders, and the differences are statistical significance (p
<0.001), (Table 3.38). Besides these results, we also noted that at the stage of mild
neurocognitive disorders, there had been manifestations of brain atrophy. In those cases, global
cortical atrophy accounted for 21.43%, and 7.14% of which were moderate cortical atrophy;
another 21.43% of the incidences were medial temporal atrophy and 8.14% of which were
atrophy of level 3 or 4; 23.81% of cases were parieto-ooccipital atrophy and 16.67% of which
were mild and 7.14% of which were moderate atrophy (Table 3.32).

Vu Anh Nhi et al. (2014) observed that 44.4% of patients with dementia had global
cortical atrophy, 100% of which had temporal lobe atrophy (based on MTA scale), and 94.7%
of which had posterior cortical atrophy. The author's study subjects were 61 patients with
dementia (major neurocognitive disorder), none of which had mild neurocognitive disorders,
so the incidence rate of cerebral atrophy was comparable to that in our study, and it was much
higher with regard to temporal lobe atrophy.

Jeroen de Bresser et al. (2010) have found the link between brain atrophy and white
matter lesion in diabetic patients via MRI. Their study has shown the association of increases
in ventricular volume with thalamic and hippocampal atrophy, as well as the appearance of
lesions caused by lacunar cerebral infarction in patients with diabetes.
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4.2.2. Characteristics of cerebral microvascular lesions on brain magnetic resonance
imaging

In our study, lacunar cerebral infarction accounted for a very high rate of 82.35%, in
which strategic infarction, which is infarction in areas that are crucial for normal cognitive
functions of the brain, accounted for 41.18%, These lesions are often overlooked and often
mistaken for lacunar cerebral infarction or other nodular white matter lesions.

Strategic infarction usually takes place in the blood-receiving regions of middle
cerebral arteries such as the parieto-temporal or temporo-occipital regions associated with the
Angular Gyrus, or in the blood-receiving regions of posterior cerebral arteries: the thalamus,
inferior portion of the medial temporal lobe, or Watershed infarction above the frontal or
parietal lobe and lacunar infarction located on either side of the thalamus. The thalamus, basal
ganglia, and internal capsule are important subcortical structures.

With three important functions, the thalamus is essentially an intermediate station in
the transmission of sensory information and then passing it onto the cerebral cortex
(somatic, visual, auditory sensations and other types of stimulation).

An afferent link of the hypothalamic - strio — pallidum system performs complex
automatic reflexes and regulates processes inside the body and the activities of internal organs
and thanks to its connections with the hypothalamus and cortex. Therefore, the lesions in the
subcortical areas, particularly the thalamus, will quickly impair the neurocognitive function.

Strategic infarction can greatly affect the neurocognitive function even without brain
atrophy. According to statistics, we also recorded the incidences of lacunar cerebral infarction
highest in the frontal lobe (21.43%), in the lenticular nucleus (26.19%), in the thalamus
(27.38%), while parietal-occipital lobe (14,28%) and lateral ventricles (11.9%) accounted for
high proportions (Table 3.33).

4.3. ASSESSMENT OF THE RELATIONSHIPS AND CORRELATIONS BETWEEN
RISK FACTORS AND BRAIN MRI WITH THE VARIOUS DEGREES OF
NEUROCOGNITIVE DISORDERS IN RESEARCH SUBJECTS

4.3.1. Analysis of the relationships and correlations between risk factors, diabetes
management and lesions on brain MRI:

4.3.1.1. Non-modifiable risk factors:

Based on research statistics, we recognize that age is a risk factor related to brain
atrophy and cerebral microvascular lesions. Age is associated with cerebral atrophy (p <0.001)
and cerebral microvascular lesions (p <0.05). Specifically, in type 2 diabetic patients, the
average age at which brain atrophy lesions appear is 71.81 + 7.01 years and in the case of
microvascular lesions, the figure is 67.12 + 8.15 years, the differences are statistically
significant between patient groups with and without lesions (p <0.05) (Tables 3.27 and 3.28).
The cutoff point for the age having risks of general brain lesions is 61.5 years old (61) with Se
77.8% and Sp 83.30%; (95% CI: 70.10 - 94), p <0.001, in which, the cutoff point for brain
atrophy is 66.5 years old (Se: 74.5%, Sp: 83.6%, p <0.001), and with respect to cerebral
microvascular lesions it is 61.5 years (Se: 77.5%, Sp: 76.9%, p <0.05) (Tables 3.44, 3.45). This
suggests that cerebral microvascular lesions have appeared early in type 2 diabetic patients,
which is consistent with vascular neurocognitive disorders, characterized by cerebral
microvascular lesions accounting for 87.25% in which up to 40.20% are multiple lesions
including cerebral atrophy and cerebral microvascular lesions, consistent with mixed
neurocognitive disorders (Table 3.14).
4.3.1.2. Modifiable risk factors

According to the analysis, it is obvious that the frequency of physical activity, HbAlc,
and blood glucose levels are related to brain atrophy. In addition, elevation of carotid artery
IMT is associated with cerebral small vessel disease.

(i). Physical activity: Tables 3.29 and 3.30 show that physical inactivity increases the rate
of brain atrophy by 74.47% compared to patients having regular physical activity with only
25,53% of them have the condition, the difference is statistically significant (p <0.05), but there
was no association between frequency of physical activity and microvascular lesions (p> 0.05).

According to Espeland M.A. (2018), overweight and obesity, inactivity or little activity
can cause metabolic disorders such as insulin resistance, which in turn increase the risk of brain

21


https://en.wikipedia.org/wiki/Somatic_sensory_system

atrophy, especially hippocampal atrophy, and that would affect domains of cognitive function.
The sooner sedentary lifestyle and obesity are presented, the higher the risk of having
neurocognitive disorders will be.

According to Kiwimaki (2019), a study on the influence of inactivity or little activity on
neurocognitive disorders, 6 million people were observed on an average period of 14.5 years.
There were 404,804 subjects having with all-cause dementia and Alzheimer’s was included.
Results showed that 10 years prior to dementia, physical inactivity was associated with an
increased incidence of all-cause dementia with OR = 1.4 (95% CI: 1.23 — 1.71) and with an
elevated risk of Alzheimer's disease with OR = 1.36 (95% CI: 1.12 — 1.65). The study on
patients participating for 10 years or more found out that inactivity and little activity were not
associated with increased risks of all-cause dementia and Alzheimer's disease, but were
associated with increased risks of cardiovascular diseases, stroke, and diabetes. In patients
having cardiovascular diseases before acquiring dementia, inactivity and little activity did not
increase the incidence of dementia.

4.3.2. Analysis of the relationship between lesions on brain MRI and domains of
neurocognitive function

Executive function, spatial cognition, attention, learning and memory, abstract
thinking, and orientation are related to cortical atrophy, medial temporal atrophy, and parieto-
occipital atrophy with p <0.05. The linguistic ability impairment is only related to the medial
temporal atrophy with p <0.05, while cortical atrophy and parieto-occipital atrophy are not
related to linguistic ability (p> 0.05).

Decline in executive function was related with strategic infarction, p <0.05. The
impairment of linguistic ability was related to white matter lesions based on the Fazekas scale,
p <0.05.

Decline in abstract thinking was related to strategic infarction and white matter lesions
based on the Fazekas scale, (p <0.05). Impairment in time-space orientation was related to white
matter lesions based on the Fazekas scale (p<0.05). Hippocampal atrophy was associated with
disorders of neurocognitive functions such as executive function, spatial cognition, attention,
learning and memory, abstract thinking, time-space orientation, p <0.05. White matter lesions
were related to linguistic ability, abstract thinking, and time-space orientation, p <0.05.

Multiple lesions on brain MRI were also associated with impairments in executive
function, spatial cognition, and time-space orientation with p <0.05.

4.4, THE MULTIPLE LINEAR REGRESSION EQUATION FOR PREDICTING THE
RISK OF BRAIN LESIONS IN TYPE 2 DIABETIC PATIENTS

Nowadays, with the increasingly rise in the incidences of untreated diabetes and late
diagnosis, the proportion of patients acquiring cardiovascular, neurological, renal, retinal
complications, and stroke is rising. Along with that, effective screening and management of
complications of neurocognitive disorders and diabetic encephalopathy have become a subject
that gains much attention.

Based on analyses of relationships and correlations of factors affecting the
neurocognitive disorders, we used the multivariate regression equation, eliminating the multi-
collinear phenomena and confounding factors, and we proposed the predictive equation as
follows:

Equation for predicting brain atrophy:

Y1=2,739 - 0,028 x Age - 0,026 x MoCA score

Equation for predicting brain lesions (brain atrophy and cerebral small vessel disease):

Y2 =2,575-0,025 x Age + 0.28 x HDL-C + 0.024 x MoCA score
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CONCLUSION

Based on the results from studying 102 subjects with type 2 diabetes, we have reached
some conclusions:

1. Characteristics of some risk factors and diabetes control in the study subjects.

The average age is 66.22 + 8.47 years, 45.10% of the patients are under 65 years old and
the percentage of patients 65 years old or over is 54.90% (p> 0.05).

Physical inactivity presents in 62,75% cases of neurocognitive disorders, and in 71,67%
cases of major neurocognitive disorders, higher than the figure in mild neurocognitive disorders
which is 50,00% (p <0.05).

The percentage of abdominal obesity was 69.60% with significant difference between
two genders (p <0.01).

The percentage of subjects achieving control target of triglyceride is 52.94%, and the
figures regarding LDL-C and HDL-C are 61.76% (p> 0.05) and 52.94% (p < 0.001),
respectively.

In the group of subjects under 65 years old, the percentage of patients who achieved
target of controlling HbA1c (<7%) is 58.70%, higher than the figure of those who are 65 years
old or over (> 65) is 42.86%.

Characteristics of complications: diabetic retinopathy 43,14%; diabetic peripheral
neuropathy: 16.7%; (p> 0.05); intima-media thickening of carotid artery accounts for 90.2%
and 30.4% of which have aortic atherosclerosis.

2. Characteristics of brain magnetic resonance imaging and degrees of neurocognitive
disorders in the study

Three common forms of brain lesions on MRI in type 2 diabetic patients are:
microvascular lesions accounted for as high as 87.29%, the percentage of brain atrophy was
46.08%, the rate of multiple lesions (two forms of microvascular lesions and brain atrophy) was
40.20%.

Cerebral atrophy accounted for 43.14%, medial temporal atrophy made up for 43.14%,
parieto-occipital atrophy accounted for 42.16%, and hippocampal atrophy 37.25%.

The rate of lacunar cerebral infarction accounted for a high rate of 82.35%, of which
the strategic infarction accounted for a high rate of 41.18%, usually present in the frontal lobe
(21.43%), lenticular nucleus (26.19%), and thalamus (27.38%).

According to the DSM-5 classification, mild neurocognitive disorders accounts for
41.18%, and the figure for the major neurocognitive disorders is 58.82%.

In patients with type 2 diabetes, the percentage of patients under 65 years old with mild
neurocognitive disorders is 64.29 %, which is 1.8 times higher than the figure of patients with
the age of 65 years of over, which is 31.67%. The average age of patients with mild
neurocognitive disorders is 62.64 + 7.27 years.

In patients with type 2 diabetes, the percentage of patients with the age of 65 years old
or over having major neurocognitive disorders is 68.33%, which is 2.16 times higher than the
figure of patients under 65 years old, which is 31.67%. The average age of patients with major
neurocognitive disorders is 68.72 + 8.48 years.

The cutoff point of MoCA score in the diagnosis of neurocognitive disorders is 21
points (AUC ROC 92.6%; Se: 92.9%; Sp: 80%, p <0.001), which is more efficient than MMSE
score with the cutoff point of 23 (AUC ROC 75.3%; Se 100%, Sp 38,3%, p <0,001).

3. Assessment of the association of risk factors and brain magnetic resonance imaging
with degrees of neurocognitive disorders in patients with type 2 diabetes

Association of risk factors with brain magnetic resonance imaging (MRI):

Age is associated with brain atrophy and cerebral small vessel disease. The cutoff point
of 61.5 years for the risk of brain lesions in type 2 diabetic patients with neurocognitive disorders
has Se: 77.8%; Sp: 83.30%; (95% CI: 70.10 - 94), p <0.001.

HbA1c and fasting blood glucose level are related to brain atrophy (p <0.05). Poorly
controlled HbA1c level increases the incidences of cortical atrophy, medial temporal atrophy,
parieto-occipital atrophy, and hippocampal atrophy, without being related to age.
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Poorly controlled triglyceride increases the incidences of cerebral microvascular lesions
including white matter lesions, lacunar cerebral infarct, and multiple brain lesions in patients
65 years of age or over.

Elevation of the left carotid artery’s intima-media thickness (IMT) is associated with
cerebral small vessel disease and elevation of the right carotid artery’s IMT is associated with
an increased incidence of brain atrophy.

Relationship between brain MRI and the degrees of neurocognitive disorders:

Brain atrophy on MRI in type 2 diabetic patients had appeared when patients had the
mild neurocognitive disorders by assessment using GCA, MTA, and Koedam scales.
Hippocampal atrophy has no statistically significant difference between the two patient groups
of mild neurocognitive disorders and major neurocognitive disorders, p <0.001.

There are no statistically significant differences between the percentages of patients
suffering from lacunar cerebral infarction, strategic infarction, and white matter lesions in the
groups of mild neurocognitive disorders and the major neurocognitive disorders, (p> 0.05).

The percentage of patients with multi-vulnerability status in the mild neurocognitive
disorders group is 10.79% and the major neurocognitive disorders group makes up 29.41%, p
<0.05.

The hippocampal atrophy and medial temporal atrophy based on the MTA scale and
global cortical atrophy (GCA scale), parieto-occipital atrophy (Koedam scale) are related to
domains of neurocognitive function being investigated. Particularly, impairments of linguistic
ability and abstract thinking are associated with microvascular lesions (WML, strategic
infarction) more than impairments of other neurocognitive function domains.

MoCA score is correlated with brain atrophy, multiple lesions, and cerebral small vessel
disease. Cutoff point of 20 for MoCA score suggests brain atrophy and microvascular lesions,
p <0.001.

MoCA score is more effective than MMSE score in screening out neurocognitive
disorders in patients with type 2 diabetes and in suggesting brain atrophy especially
microvascular lesions.

SUGGESTIONS AND RECOMMENDATIONS

Based on the results of this research, we have some recommendations and suggestions
as follows:

1. Neurocognitive disorders should be screened out in all newly diagnosed type 2
diabetic patients, especially in patients with various risk factors such as advanced age,
hypertriglyceridemia, failure to reach HbAlc target level, and intima-media thickness (IMT)
elevation or carotid atherosclerosis.

2. Because modifiable risk factors such as obesity, sedentary lifestyle, poor control of
blood glucose and blood triglycerides levels are the factors associated with brain atrophy and
cerebral small vessel disease, advising patients to modify their lifestyles and to manage their
blood lipid levels and HbA1c level can be effective.

3. The MoCA scale is significantly better than MMSE in clinical practice to assess
cognitive impairment in patients with type 2 diabetes. Therefore, it is recommended to use
MoCA scale in evaluating neurocognitive disorders in diabetic patients.

4. Right at the diagnosis of mild neurocognitive disorders, there has already been
damages in the brain, so it is suggested to have the brain magnetic resonance imaging for type
2 diabetic patients having mild neurocognitive disorders screened out by using MoCA and
MMSE scales or for patients having complaints about their cognitive function.

5. Predictive equation for the risks of brain atrophy and cerebral small vessel disease
can be used in places where magnetic resonance imaging machine is not available:

Predictive equation for brain atrophy: Y1 = 2,739 - 0,028 x Age - 0,026 x MoCA score

Equation for predicting brain lesion (brain atrophy and cerebral small vessel disease):

Y2=2,575-0,025 x Age + 0.28 x HDL-C + 0.024 x MoCA score
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