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ABSTRACT

Objective: To investigate cerebral perfusion characteristics using arterial spin labeling (ASL) MRI
and evaluate the association between regional cerebral blood flow (CBF) and cognitive impairment
in patients with dementia.

Methods: A cross-sectional study was conducted on 20 patients diagnosed with dementia
according to DSM-5 criteria at the National Geriatric Hospital. Cognitive function was assessed
using the Mini-Mental State Examination (MMSE). CBF values were measured using ASL MRl at the
parietal lobe, temporal lobe, hippocampus, and cingulate gyrus. Spearman correlation analysis
was used to evaluate the relationship between CBF and MMSE scores.

Results: The lowest mean CBF was observed in the parietal lobe (44.58 = 3.96 ml/100g/min),
while the highest was found in the cingulate gyrus (55.83 = 7.40 ml/100g/min), with a statistically
significant difference (p < 0.001). Moderate positive correlations were found between MMSE
scores and CBF in the parietal lobe (r = 0.561, p = 0.010) and hippocampus (r = 0.548, p = 0.012).
No significant correlations were observed in the temporal lobe or cingulate gyrus.

Conclusion: ASL MRI is a non-invasive technique with potential value in assessing cerebral
perfusion in dementia. Reduced CBF in the parietal lobe and hippocampus is associated with
cognitive decline, suggesting its potential role in clinical evaluation.
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TOM TAT

Muc tiéu: Khao sat dac diém tudi mau ndo bang cdng hudng tir xung ASL va danh gia méi lién quan
gitra lwu lwvgng mau ndo (CBF) theo vung v&i mirc dd suy gidm nhan thic & bénh nhan sa sat tri tué.
Dai twong va phuong phap: Nghién cliru moé ta cat ngang trén 20 bénh nhan dugc chan doén sa sut
tri tué theo tiéu chudn DSM-5 tai Bénh vién Lao khoa Trung uong. Tat ca bénh nhan dugc danh gia
nhan thic bang thang diém MMSE va chup cong hudng tir so ndo véi xung ASL. Gia tri CBF dugc do
tai thuy dinh, thuy thai duong, héi hai ma va hoi dai. M&i tuong quan gitta CBF va diém MMSE dugc
phan tich bang hé s& tuong quan Spearman.

K&t qua: CBF trung binh th&p nhét tai thuy dinh (44,58 + 3,96 ml/100g/ph) va cao nhét tai hoi dai
(55,83 = 7,40 ml/100g/ph), su’ khac biét c6é y nghia théng ké (p < 0,001). CBF tai thuy dinh (r = 0,561;
p = 0,010) va hdi hai ma (r = 0,548; p = 0,012) ¢6 tuong quan thuan mudc do vira véi diém MMSE.
Khéng ghi nhan tuong quan co y nghia tai thuy thai duong va hoi dai.

K&t luén: ASL la phuong phap khdng xam L&n ¢ gia tri trong danh gia tudi mau ndo & bénh nhan sa
sut tri tué. Giam CBF tai thuy dinh va hoi hai ma cé lién quan dén murc do suy giam nhén thire, ggiy

tiém nang ’ng dung trong ho trg dénh gid bénh trén lam sang.
Ter khéa: ASL, tudi mau nao, sa sut tri tué, CBF, MMSE.

1. DAT VAN DE

Sa sut tri tué la moét hdi chirng ldm sang thudng gap
& ngudi cao tudi, dac trung bdi sy suy giam tién trién cac
chlrc nang nhan thic, bao gom tri nhd, ngdn ng, chu
y, dinh huéng va kha nang thuc hién cac hoat déng hang
ngay. Theo T8 chirc Y t& Thé gidi, hién c6 khoang 55 triéu
ngudi mac sa sut tri tué trén toan cau, va con sé nay du
kién sé tangén 78 triéu vao nam 2030 va 139 triéu vao nam
2050, tao nén ganh nang dang ké ddi vdi gia dinh, hé théngy
t€ va xa hoi [1]. Nguyén nhan cla sa sut tri tué rat da dang,
trong d6 phé bién nhat la bénh Alzheimer, sa st tri tué do
mach mau, thé Lewy va cac nguyén nhan khac nhu nhiém
trung, réi loan chuy&n hda hodc chan thuong [2].

Trong thuc hanh ldm sang, chdn doan sa sut tri tué
hién nay van chi yéu dwa vao biéu hién ldm sang, cac
thang diém danh gia nhan thirc va cac phuong tién chan
dodn hinh anh c4u trdc. Tuy nhién, nhirng thay déi chirc
nang nao & giai doan s6m cé thé chua biéu hién rd trén
cac phuong tién nay, dan dén han ché trong phat hién
s@m va danh gia chinh xdc muirc d6 bénh.

Tudi mau ndo dugc xem & mdt ddu &n sinh ly quan
trong phan anh hoat dong chuyén hda va chic nang cla
mo n&o. Trong cac bénh ly thoai hoa than kinh, giam tudi
mau nédo thudng xay ra tai cac vung lién quan mat thiét
dén chirc ndng nhan thirc nhu thuy thai duong, thuy dinh,
hodi hai ma va hoi dai [3],[4]. Nhitng bign déi nay cé thé
xuat hién sém, trudc khi cé biéu hién teo nao ro rét trén
chup cat &p vi tinh hoac cong hudng tir cau tric, cho thay
tiém nang ing dung trong phat hién sémva danh gia bénh.

*Tac gia lién hé

Trong b&i canh do, ky thuat cdng hudng tir xung Arterial
Spin Labeling (ASL) la phuong phap khéng xam lan, cho
phép dinh lugng luu lugng mau nao theo vung ma khong
can st dung thudc déi quang tir. Cac nghién clru gan day
cho thay ASL c6 kha nang phat hién cac bat thuong tudi
mau néo trong bénh Alzheimer va céc rdi loan nhan thic
lién quan, déng thdi c6 tiém nang nhu moét diu &n sinh
hoc mach mau trong phd bénh sa sut tri tué [5],[6]. Tuy
nhién, tai Viét Nam hién con thiéu cac nghién cttu danh
gia dinh lugng mai lién quan gitra luu lugng mau néo do
bang ASL va mic dé suy giam nhan thic.

Vivay, nghién cltu nay duoc thuc hién nham: (1) mé ta
dac diém tudi mau ndo theo viung bang ky thuat ASL §bénh
nhén sa sat tri tug; va (2) danh gia mai lién quan gilra luu
lwgng mau nao (CBF) va mic db suy gidm nhan thic theo
thang diém MMSE. Chung téi gia thuyét rAng gidm CBF tai
cac vung lién quan dén tri nhd, dac biét la thiy dinh va hoi
hai ma, c6 lién quan véi mic do suy gidm nhan thic.

2. POI TUQONG VA PHUONG PHAP NGHIEN CU'U
2.1. Thiét ké nghién cru

Nghién clru dugc thiét k€ theo phuong phap mo ta
cat ngang.

2.2. Dia diém va thdi gian nghién ciru

Nghién clu dugc thuc hién tai Bénh vién Lao khoa
Trung uong tir thang 12/2025 dén thang 4/2026.
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2.3. Pdi twrgng nghién ciru
Tiéu chuén lua chon:

Bé&nh nhan dugc chdn doan sa sut tri tué theo tiéu
chuén DSM-5

Pugc danh gia nhan thiic bing thang diém MMSE

Pugc chup cdng hudng tir so ndo cé bao gom xung ASL
Tiéu chuén loai trer:

Khoéng hgp tac trong qua trinh chup cong hudng tir

Khéng hoan thanh hoac két qua MMSE khéng hop &

Tién strnghién rugu, ma tly hodc sirdung chat huéng than

C6 céc bénh ly than kinh anh hudng dén tudi méau ndo
nhu: u ndo, ndo Ung thuy, nhéi mau néao
2.4. C& mau va phuong phap chon mau

Nghién ctru s dung phuong phap chon mau thuan
tién. Trong thai gian nghién cu, thu nhan dugc 20 bénh
nhan dap &ng tiéu chuan lya chon.
2.5. Bién s6 va chi sé nghién ciru

Pac diém lam sang: tudi, gidi, tien strbénh, diém MMSE

Chi s hinh anh hoc: lvu lugng méau nao (CBF,
ml/100g/phut) do bang ASL tai cac vung: thuy dinh, thuy
thai duang, hdi hai ma, hoi dai. Viéc danh gia dugc thuc
hién & ca hai bén ban cau.
2.6. CAng cu va quy trinh thu thap sé liéu

D@ liéu dugc thu thap tr ho so bénh an, bao gom
théng tin lAm sang va két qua MMSE, theo mau thu thap
s6 liéu chuén hoa. Hinh anh céng hudng tir dugc truy xuat
tir hé thong lwu trir hinh &nh (PACS) va phan tich trén tram
xur ly chuyén dung.

Gia tri CBF dudc do bang phuong phap ROI (Region
of Interest):

ROl dang tron hoac elip

Kich thuéc chuan héa trong khoang 10-20 mm?

D4t ROI tai cac vung khao sat trén ca hai ban cau

M&i vi tri dugc do 3 lan va 8y gia tri trung binh (Hinh 1
minh hoa vi tri dat ROI tai cac vung khao sat). Do tin cay
do luong trong cung moét ngudi do (intra-rater reliability)
dugc danh gid qua hé sd bién thién (CV = SD/Mean x
100%) trén 10 trudng hop ngdu nhién, véi CV trung binh
an lugt la 6.34% tai thuy dinh, 9.09% tai thuy thai duong,
7.90% tai hdi hai ma va 5.81% tai hoi dai, cho thay dé én
dinh do luong tot (CV < 10%).

mmmmm

[Ty 37
C. Thuy thai duong D. Thuy dinh

110

2.7. X0 ly va phén tich sé liéu

Sé6 liéu duge xtrly bdng phan mém SPSS phién ban 20.0.
Céc bién dinh lugng dugc trinh bay dudi dang trung binh =
dd léch chudn (Mean = SD). So sanh CBF gilta c4c vung néo
str dung kiém dinh Friedman. Phan tich tuong quan gilra
CBF va diém MMSE st¥ dung hé sé tuong quan Spearman.
C4c bién dinh tinh dugc trinh bay dudi dang ty L& (%) va so
sanh bang kiém dinh Chi-square hoac Fisher’s exact test.
Ngudng y nghia théng ké dugc xac dinh khip < 0,05.
2.8. Pao dirc nghién ctru

Tat ca ngudi bénh dugc giai thich vé muc tiéu nghién
cltu va ky cam két dong y tham gia. Nghién c(fu tuan thu
cac nguyén tic dao dic trong nghién cltu y sinh hoc, ddm
bao quyén tu nguyén tham gia va quyén rut lui bat ky thoi
diém nao. Théng tin ca nhan cla ngudi bénh dugc bao
méat va chi str dung cho muc dich nghién clu.

3. KET QUA NGHIEN CcUU
3.1. Bic diém chung ctia mau nghién cu

Nghién clu dugc thuc hién trén 20 bénh nhan dugc
chan doan sa sut tri tué c6 tudi trung binh 14 13 66,35 =
8,14 ndm (dao déng tir 51 dén 78 tudi). Ty & nr gidi la
80%, trong d6, diém MMSE trung binh & 20,85 + 4,76
diém (dao déng tir 11 d&n 30 diém). Phan bé muc dé suy
gidm nhan thiic cho thdy nhém trung binh nhe (20-23
diém) chi@m ty l& cao nhat vdi 10 bénh nhan (50%), ti€p
theo la nhém trung binh ndng (14-19 diém) v&i 5 bénh
nhan (25%), nhdm nhe (224 diém) vdi 4 bénh nhan (20%)
va nhém nang (0-13 diém) vdi 1 bénh nhan (5%).

Bang 1. Bac diém chung clia mau nghién cttu (n=20)

Pic diém n %
Gigi
Nam 4 20,0
NG 16 80,0
Murc d6 MMSE

Nhe (224) 4 20,0

Trung binh nhe (20-23) 10 50,0
Trung binh nang (14-19) 5 25,0

Nang (0-13) 1 5,0

Chén doan

Suy giam tri nh& 8 40,0
Alzheimer 8 40,0

Suy giam nhan thirc 1 5,0

Suy giam tri nhd do bénh mach mau 1 5,0
Bénh ly khéac 2 10,0

frung binh |GTLN - GTNN

Tudi (nam) 66,35+ 8,14 78-51
MMSE (diém) 20,85+ 4,76 30-11

K&t qua cho thay, vé phan loai ldm sang, 8 bénh nhan
(40%) dugc chan doén suy giam tri nhd, 8 bénh nhén
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(40%) méc thé Alzheimer, 2 bénh nhan (10%) dugc chan
doan kém cac bénh nén khac, 1 bénh nhan (5%) c6 suy
giam nhan thire, 1 b&nh nhan (5%) méc sa sut tri tué do
bénh mach mau néo.

3.2. Pac diém twéi mau nao trén ASL va so sanh giira
cacvung

Gia tri CBF trung binh tai 4 vung nao dugc trinh bay
trong bang 2. Trong dd, hoi dai c6 CBF trung binh cao nhat
(55,83 = 7,40 ml/100g/ph), trong khi thuy dinh c6 CBF
trung binh th&p nhat (44,58 = 3,96 ml/100g/ph). Hoi hai
ma va thuy thai duong co6 gia tri CBF tuong duong nhau,
lan lugt 1a 47,84 + 5,12 va 48,30 = 5,25 ml/100g/ph.

Kiém dinh Friedman cho thdy c6 su khac biét
c6 y nghia théng ké vé CBF giira 4 viung nédo (x°> =
31,740, df = 3, p < 0,001). Phan tich post-hoc Pairwise
Comparisons v@i hiéu chinh Bonferroni cho thay hoi dai
c6 CBF cao haon rd rét va cd y nghia thong ké so véi 3
vling con lai (p < 0,029). Thuy dinh cé CBF thap nhat va
khéc biét so vdi tat ca cac vung khao sat (p < 0,029). Tuy
nhién, héi hai ma va thuy thai duong khong co sy khac
biét c6 y nghia v&i nhau (p = 1,000).

Bang 2. So sanh CBF gilra cac vung nao (n=20)

Viing néo H::ﬁ :igg Trci"g GTLN |GTNN
Thiy dinh 44,58 3,96 43,94 | 56,92 | 39,46
Hai ma 47,84+5,12| 48,10 | 63,07 | 39,35
Théi duong 48,30 + 5,25| 47,33 | 62,90 | 41,77
Hoi dai 55,83+ 7,40| 55,94 | 71,33 | 44,61
Friedman x* = 31,740; df = 3;
p<0,001

Post-hoc Pairwise Comparisons (Bonferroni): Thuy
dinh vs Hai ma: p=0,029*; Thuy dinh vs Théai duong:
p=0,029%; Thly dinh vs Ho6i dai: p<0,001**; Hai m& vs Thai
duong: p=1,000; Hai ma vs Hoéi dai: p=0,029*; Thai duong
vs Hoi dai: p=0,029* *p<0,05; **p<0,001.

Tuong quan gitra CBF va mic d6 suy gidm nhéan thic

K&t qua bang 3 cho thay twong quan gilra CBF cac vung
nao va diém MMSE. CBF thuy dinh va hdi hai ma c6 tuong
guan thuén véi diém MMSE, lan lugtlar=0,561,p=0,010
var=0,548, p = 0,012. Ngugc lai, CBF thuy thai duong (r
= 0,258, p = 0,272) va CBF hoi dai (r = 0,120, p = 0,615)
khéng c6 tuwong quan cé y nghia théng ké vdi diém MMSE.
Bang 3. Twong quan Spearman gitra CBF va diém MMSE

(n=20)
Vung nao Hé sé twong quan r p
Thuy dinh 0,561 0,010*
Hai ma 0,548 0,012*
Thai duong 0,258 0,272
Ho6i dai 0,120 0,615
*p < 0,05

Khi thuc hién phan tich hdi quy tuyén tinh don bién
(bang 4), két qua cho thdy CBF thuy dinh va hai ma co
kha nang du doan diém MMSE véi R® lan luot la 0.293

(p=0.014) va 0.256 (p=0.023). H& sb hoi quy B cho thay
cl tdng 1 ml/100g/ph CBF thuy dinh thi diém MMSE tang
0.650 diém (B=0.650), va tang 1 ml/100g/ph CBF hai ma
thi MMSE tang 0.471 diém (B=0.471). Nguoc lai, CBF thly
thai duong va hoi dai khong c6 gia tri dy doan cé y nghia
théng ké v&i diém MMSE.
Bang 4. K&t qua phan tich hoi quy tuyén tinh don bién
du bao diém MMSE dura trén gia tri CBF (n=20)

Viung néo R? B p
Thuy dinh 0,293 0,650 0,014*
Haima 0,256 0,471 0,023*
Thai duong 0,075 0,274 0,242
Hoi dai 0,032 0,116 0,449
*p < 0,05

Bi€u d6 phan tan (Hinh 2) cho thdy mdi tuong quan
thuan gitra lvu lwugng mau néo (CBF) va diém MMSE tai
thuy dinh (A) va hoi hai ma (B). Tai thuy dinh (Hinh 2A), cac
diém phan b tap trung quanh dudng héi quy, véi khoang
tin cay 95% hep hon & vung CBF dat 40-50 mL/100g/ph.
Tai hoi hai ma (Hinh 2B), xu hudng twong quan thuan cling
r6 rang véi khoang tin cy 95% tuong tu, tuy nhién phan bé
céc diém dir liéu réng hon, phan danh mdc do bién thién
l&n hon tai vung nay.

A

30

w

R2 = 0.256, p = 0.023

R2=0.293, p=0.014
o

«
8

»
2

»
R

N
8
N
3

Diém MMSE
Piém MMSE

&
o
&

40.00 45.00 50.00 56.00
CBF thuy dinh (mL/100g/ph)

35.00 40.00 45.00 50.00 55.00 60.00 65.00
CBF hi hai ma (mL/100g/ph)

Hinh 2. Bi€éu d6 phan tan va dudng hdi quy tuyén tinh
thé hién mai lién quan gitra diém s8 MMSE va luu lugng
mau ndo (CBF) tai Thity dinh (A) va H8i hai ma (B)

4. BAN LUAN

Nghién ctru nay da mé ta dac diém lam sang va tinh trang
tudi mau ndo do bang ASL tai cac vung thuy dinh, thuy thai
duong, hoi hai ma va hoi dai & bénh nhén sa sat tritué, dong
thai phan tich mai twong quan gira lwu lwgng mau néo (CBF)
va murc dé suy gidm nhéan thirc theo thang diém MMSE.

Trong nghién cltu cia chdng toi, ni gidi chiém ty & cao
han (80%) vdi tudi trung binh 66,35 + 8,14 nam. Két qua nay
phu hop véi xu huédng dich t& hoc cuia sa sit tri tué da dugc
ghi nhan trong nhiéu nghién cu trudc day, trong doé ty &
mac & nit thudng cao han nam [2]. Su khac biét nay c6 thé
lién quan dén nhiéu yéu t6, bao gdm khéc biét vé tudi tho,
noi tiét va cac y8u t6 nguy cd tim mach. Biém MMSE trung
binh la 20,85 * 4,76, vdi ty |& cao & nhdm suy giam nhan
thirc murc d6 trung binh nhe, cho thdy mau nghién ctiu chu
yéu gébm céac bénh nhéan & giai doan chua nang. Tuy nhién,
do thiét k& cat ngang va ¢ mau nho, k&t qua nay can dugc
dién giai than trong khi suy réng cho quan thé l&n hon.

K&t qua nghién clu cho thay thuy dinh co gia tri CBF
trung binh thap nhét trong cac vung khao sat, va sy khac
biét nay cé y nghia thong ké so véi cac vung con lai. Phat
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hién nay phu hgp véi cac nghién clru trude day cho thay
giam tudi mau ndo thudng xuét hién wu thé tai céc vung
vd nao lién hgp, dac biét la thuy dinh, trong cdc bénh ly sa
sut tri tué [3],[4]. Cac vung nay c6 vai tro quan trong trong
tich hgp thoéng tin cdm gidc va chic nang nhan thirc bac
cao, do dé c6 thé dé bj anh hudng bdi cac bién déi bénh ly
s@m. Ngoai ra, h6i hai ma va thuy thai duong cé gia tri CBF
tuong duong nhau trong nghién ctu nay, ggiy su phan bé
tuong doi dong déu clia tudi mau tai cac vung lién quan
dén tri nhd trong mau nghién ciu.

Dang chi y, hoi dai cé gia tri CBF cao han c6 y nghia
théng ké so véi cac vung con lai. Mot s6 nghién clru trudc
day cho thay trong giai doan sdm clia céc rdi loan nhan
thire, c6 thé xuat hién hién tugng tdng tudi mau tuong
ddi tai moét s6 vung ndo nhu mot ¢ ché bu trir chirc nang
[51,[6]. K&t qua clia chiing tdi c6 thé phl hgp véi gia thuyét
nay, tuy nhién do thiét k& nghién cltu cat ngang, chua thé
xac dinh dugc ban chat co ché sinh ly bénh cling nhu tién
trién theo thdi gian clia hién tugng nay. Do dé, can ¢ cac
nghién ctu doc vdi ¢& mau l&n hon dé lam r6 vai trd cla
thay déi tudi mau tai hoi dai trong tién trién bénh.

Phan tich tuong quan cho thay CBF tai thuy dinh va hoi
hai ma c6 tuong quan thuan muc do vira véi diém MMSE.
Poéng thai, dé danh gid sau hon vai trd clia céc chi sé nay,
md hinh hdi quy tuyén tinh don bién va biéu dé phéan tan
(Hinh 2) da dugc thuc hién. Cac két qua déu cho thay khi
CBF tai cac vung nay gidm thi diém MMSE c6 xu hudéng
th&p han, ggiy mai lién quan gitra thay d6i tudi mau tai cac
vung nay va mdc do suy giam nhan thirc. K&t qua nay phu
hgp véi cac nghién ctiu trude ddy cho thay tudi mau ndo
vung thai duang trong, bao gobm hoi hai ma, coé lién quan
dén chlc néng tri nhG va nhan thirc [4],[6]. Bén canh do,
vai tro cla thuy dinh trong céc chi’c nang nhan thic bac
cao ciing da dugc ghi nhan trong nhiéu nghién cu than
kinh hoc trudc day.Tuy nhién, can luu y rdng méi lién quan
quan sat dugc trong nghién clru nay chi mang tinh tuong
quan va khong cho phép suy ludn quan hé nhan qua.

5. HAN CHE

Nghién cfu con mot s6 han ché. Thir nhét, nghién clru
strdung phuong phap chon mauthuan tién va cd mau con
nho, cé thé lam giam stirc manh thdng ké va anh hudng dén
dd chinh x4ac cuia cac phan tich twang quan gilta cac bién
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s8. Thi hai, viéc do CBF bang phuong phap ROI thi cong
c6 thé chua phan éanh day da tinh khdng dong nhat cla
twdi mau trong tirng vung nao khao sat. Thi ba, nghién
clu chua kiém soat day du mét s6 y&u td gay nhiéu nhu
tudi, gidi, loai sa sUt va cac bénh ly nén kém theo (bénh ly
mach mau, huyét ap, dai thdo dudng). Nhirng han ché nay
c6 thé anh hudng dén dé chinh xac va kha nang khai quat
cuia két qua nghién clru.

6. KET LUAN

Nghién ctu ghi nhan sy khac biét cé y nghia vé luu
lwgng mau néo gilra cac vung khao sat, trong dé hoi dai
c6 CBF cao hon va thuy dinh cé CBF thap han so vdi cac
vung con lai. CBF tai thiy dinh va hoi hai ma cé méi tuong
quan thuadn mdc dé vira véi diém MMSE, ggi y maéi lién
quan gitra thay déi tudi mau tai cac vung nay va mic do
suy gidam nhan thi’c & bénh nhan sa sut tri tué.

Céc két qua nay cho thdy ASL c6 thé 1a cdong cu khong
xa&m l&n hitu ich trong danh gia tuwdi mau nédo & bénh nhan
sa sut tri tué. Tuy nhién, do thiét k& nghién clfu cat ngang
va c6mau con han ché, can cé cac nghién clru véi quy md
l&n hon va thiét ké theo déi doc dé khang dinh gid tri clia
céac chi s6 nay trong thu'c hanh lam sang.
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