JOURNAL OF 108 - CLINICAL MEDICINE AND PHARMACY  Vol.18 - N°2/2023

Pic diem mét so thong so ciia bo vé tuy trén cng huong tir
strc cang khuéch tan & bénh nhan Alzheimer nguoi Viét Nam

Features of corticospinal tract in diffusion tensor imaging of 25

Vietnamese Alzheimer patients
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Nguyén Van Pieu**, Pham Thanh Nguyén***,
Lam Khanh****

Tom tat

Muc tiéu: Nghién ctiu nham mé ta mét s6 dac diém bo vo-tuy cda bénh nhan Alzheimer (AD) trén cong
huéng tu stic cang khuéch tan (DTI). Béi tugng va phuong phdp: Nghién ctiu cat ngang. Tai tao hinh anh dudng
dan truyén bo vé-tuy ctia 25 bénh nhan Alzheimer ngudi Viét Nam trén cong hudng ti stic cang khuéch tan.
Két quad: D6 tudi trung binh 1a 68,64 + 7,90 nam, cao nhat la 84 tudi, thap nhat 1a 56 tudi. Ty 1& nam/nit la 10/15,
tudi trung binh & bénh nhan AD nam: 66,60 + 8,09 nam, nit: 70,00 + 7,74 nam, khoéng ¢6 su khac biét gidta hai
giGi c6 y nghia thdng ké vé dé tudi (p=0,30). Gia tri trung binh sé lugng sai,chiéu dai, chi s6 Voxel va ADC clia
b6 vo tuy 2 bén (phai; trai) lan luot la: 238,84 + 130,68 sgi va 228,00 + 108,92 sgi; 109,44 + 17,57mmva 110,34 +
18,74mm; 484,24 + 151,48 voxel va 516,20 + 188,46 voxel; 0,89 + 0,13 va 0,86 + 0,14 khong c¢6 su khac biét
(p>0,05). Chi s6 FA clia bd vo tuy bén phai nhé hon bén trai (0,47 + 0,03 va 0,48 + 0,03), c6 y nghia thong ké:
p=0,005. Két ludn: Két qua nghién clu cla ching t6i goi y rang: Tai tao bo vo-tuy bang DTl & bénh nhan
Alzheimer ngudi Viét Nam hiia hen mang lai hitu ich trong nghién ctiu tén thuong chat trdng. Can thém cac
nghién ctu so sanh véi nhém ngudi khoé manh.

Tirkhéa: Bo vo-tuy, cdng hudng ti stic cang khuéch tan (DTI), bénh Alzheimer.

Summary

Objective: To reconstruct the characteristics of corticospinal tract (CST) in Vietnamese Alzheimer patients
(AD) by using Diffusion tensor imaging (DTI). Subject and method: A cross-sectional study. We reconstructed the
white matter (WH) fibers of CST of 25 Vietnamese Alzheimer patients using DTI. Result: The mean (+ SD) age of
AD patient was: 68.64 + 7.90, the max age was: 84 years, the min age was: 56 years; Male/female: 10/15, the
mean (+SD) age of male/female was: 66.60 + 8.09/70.00 + 7.74 years, no significant difference between male
and female (p=0.30). The mean (£SD) number and length of fibers, voxel, ADC of CST in both sides (right and
left) were: 238.84 + 130.68 fibers and 228.00 + 108.92 fibers; 109.44 + 17.57mm and 110.34 + 18.74mm; 484,.24 +
151.48 voxels and 516.20 + 188.46 voxels; 0.89 + 0.13 and 0.86 + 0.14, no significant difference (p>0,05). The
mean (£SD) FA of CST in both sides (right and left): 0.47 + 0.03 and 0.48 + 0.03, a significant difference: p=0.005.
Conclusion: The results suggest that: Reconstructing CST by using DTI would have potential benefits in
demonstrating the abnormal of white matter integrity in Vietnamese AD patients. More comparative studies
with healthy subjects are needed.
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1.Pat van dé

Bénh Alzheimer (Alzheimer disease: AD) va giai
doan sém cula suy giam nhan thidc nhe (MCI) trong
bénh AD la nhiing réi loan thoai héa than kinh dién
hinh va la dang sa sut tri tué phé bién nhat & ngudi
I6n tudi [1]. Ngay cang c6 nhiéu nghién ctu cho
thady cdu trdc vi mé chét trdng khac nhau & nhing
bénh nhan mac AD va MCI so vGi nhom ching la
ngudi khée manh; do do, ky thuat chup coéng hudng
tu stic cang khuéch tan (Diffusion tensor imaging:
DTI) ngay cang dugc chud y vi né c6 thé phat hién
tinh toan ven cau tric vi mé cla cac bo sgi chat
trang [2]. Chi s6 khuéch tan bat dang hudng tiing
phan (Fractional anisotropy: FA) va do khuéch tan
trung binh (Mean diffusion: MD) la hai phép do dinh
lugng DTI thudng dugc sir dung dé phat hién tinh di
huéng va su dich chuyén téng thé cta qua trinh
khuéch tan phan ti nudc [3]. Mac du hau hét cac
nha nghién ctu cho rang cac bat thuong vé chat
trdng tén tai trong AD va MCI, nhung liéu cac kiéu
bat thuong vé chat trang cé khac nhau gitta cac
vlng sgi than kinh hay khéng van chua ré rang. Trén
thé gidi, c6 cac nghién cuu trudc day da cong bé két
qua DTl & bénh nhan AD, tac gia Alves da bao cao FA
gidm va MD tang & cac vung nao dugc chon hoac
mot s6 doan sgi nhat dinh & bénh nhan AD va MCI
[4]. Cac nghién clru & Viét Nam con rat han ché, dac
biét 8 nhdm bénh nhan Alzheimer.

Bo vo tuy (Corticospinal tract: CST) két néi v nao
van dong va tly s6ng thong qua cuéng nao. Bé vo-
tuy chay doc theo mat bén clia ndo that bén va c6 thé
bi bién dang trong nhiéu bénh canh khac nhau: dot
quy, u ndo, cac bénh ly thodi hoa nao, cac bénh ly gay
gian nao that... Do do, ching t6i da dua ra gia thuyét
rang cau trdc vi mé cta CST & bénh nhan AD bi thay
doi bai tac do ton thuong lan tod chét trang dudi vo
nao, va tién hanh nghién ctu véi muc tiéu: Bdnh gid
mot s6 ddc diém ctua bé vé-tuy (CST) & bénh nhdn
Alzheimer bdng céng hudng tir stc cdng khuéch tdn
(DTI) trén mdy céng hudng tir 3.0 Tesla.

2. Péi tugng va phuong phap

2.1.Déi tuong

Bao gom 25 bénh nhan Alzheimer ngudi Viét
Nam, khéng mdc cac bénh ly vé ndo hodc tén
thuong vé than kinh khac.

Tiéu chudn chon bénh nhdn

Tat ca cac déi tugng nghién ciu dugc kham 1am
sang, chan doan sa sut tri tué do Alzheimer dua trén
tiéu chuan DSM 5.

Cac bénh nhan dugc chup MRI véi cac chubi
xung ¢c ban va xung DTl cung vé&i lam cac xét
nghiém can thiét dé€ loai trir cac bénh ly c6 thé anh
hudng téi vi tri, cau tric bé vé tuy.

Tiéu chudn loai trur

Tat ca déi tugng khi dugc phat hién mac mot
trong cac bénh ly gdy ton thuong hé than kinh
ngoai bénh ly Alzheimer dugc loai ra khoi d6i tuong
nghién cldu (d6t quy, u ndo, ndo ung thay, bénh
Huntington va bénh Pick, Parkinson).

2.2, Phuong phdp

Thiét ké nghién ctiu: M6 ta cat ngang.

Phuang tién nghién ctu: Mdy chup céng hudng
tur Achieva 3.0 T (Phillips, Ha Lan) c6 coil so 16 kénh
c6 phan mém chup DWI va DTI. Tram x{ ly hinh anh
vGi phan mém Extended MR Workspace.

Ky thudt chup céng huéng tu DTI

Thuc hién cac I1&p cat ngang tir nén - dinh so véi
cac chubi xung ca ban T1W, T2W, FLAIR. Thuc hién
chudi xung DWI va chudi xung DTI 32 SENSE véi cac
thong sé: TR: 10172ms, TE: 93ms, Gradient tham do
khuéch tan & 32 hudng, b0 va b1000 s/mm?, ma tran
128x128, FOV: 230%230mm, chiéu day 1&p cat 2mm,
cat lién tiép, kich cd voxel 1,8x1,8x2mm.

Ky thudt tdi tao hinh bd vé-tuy trong néo:

Chung t6i da st dung cac bo di liéu phim chup
DTI dé€ c6 dugc ban dung lai 3D ctia bé vo tuy trong
nao. Theo doéi sgi dugc thuc hién véi phuong phap
kéo lién tuc (FACT: Fiber assignment by continuous
tracking) [5], st dung ky thuat ving quan tam
(regional of interest: ROI), dat roi & vi tri b6 vo-tuy di
gua theo quy trinh:

ROI thi nhat dat & bao trong: Vi tri b6 vo-tay tu
g6i dén hét tru sau bao trong.

ROI thit hai dat & trung néo: Trén cudng dai nao,
xac dinh tiép vi tri bo vo-tly tur trudc ra sau.

ROI thu ba dat & cau nao: Trén nia trudc cla
cau nao, xac dinh tiép vi tri bo vo-tay tu trudc ra sau.

ROI th 4 dat & hanh nao: Trén niUa trudc cla
hanh nao, xac dinh vi tri b6 vo-tay la & ca hai bén.
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Hinh 1. Vi tri ROl clia b6 Vo - tiy

Sau khi da xac dinh chinh xac cac ROI, dung
phan mém Fiber Tract clla may tram lién két cac ROI
lai v&i nhau, tdi tao hinh anh 3D clia bé vé-tuy theo
nguyén ly chi gitt lai cac sgi dan truyén di qua ca 4
ROI da xac dinh.

3.Két qua

Sau khi dung xong hinh dnh 3D cuta bé vé-tuy,
tién hanh xac dinh s6 chi s6 FA, ADC, lugng sdi,
chiéu dai, s6 voxel cac b6 dan truyén:

Hé s khuéch tan tiing phan dugc hién thi dudi
dong “FA” thé hién hé s6 khuéch tan tirmg phan cuda
b6 vé-tly di qua cac ROI.

Hé s& khuéch tan biéu kién dugc hién thi dudi
dong “ADC” thé hién hé s6 khuéch tan biéu kién cda
mot sgi bo vo-tay.

S6 lugng sgi dugc hién thi dusi dong “Lines” thé
hién téng s6 lugng sgi ctia b6 vo-tay di qua cac ROI.

Chiéu dai sgi dugc thé hién dusi dong “Length”
thé hién chiéu dai trung binh ctia mét sgi bo vo - tuy.

Sé voxel dugc hién thi dugi dong “Voxel” thé
hién s6 voxel cia bo vo - thy, moéi voxel la mot khoi
2X2Xx2mm.

2.3. Phuong phdp xi ly sé liéu

S6 liéu nghién clu dugc st ly bang phan mém
SPSS 26.0. So sanh gid tri trung binh, s& dung
Levene's test va so sanh cap doi, su khac biét cé y
nghia thong ké dugc xac dinh khi p<0,05.

3.1. Bdc diém tudi va giéi nhém bénh nhén nghién ciu

Bang 1. Pac diém tudi, giéi tinh

. Gidi
Nhom Chi s Chun
' Nam (10) N (15) ung
3 Mean + SD 66,60 + 8,09 70,00+ 7,74 68,64 + 7,90
Tudi nhém bénh nhan -
. . Min 57 56
Alzheimer (nam)
Max 84 84
P 0,30

Dai tugng nghién ctiiu nhém bénh Alzheimer c6 dé tudi trung binh la 68,64 + 7,90 tudi, cao nhat la 84
tudi, thap nhat la 56 tudi Ty & nam/n({t Ia 10/15, tudi trung binh & bénh nhan AD nam: 66,60 + 8,09, n(: 70,00
+ 7,74 khéng c6 su khac biét gitra hai gidi c6 y nghia théng ké vé dé tudi (p=0,30).

3.2. Bdc diém vé kich thuéc cia bé vé tuy bénh nhén Alzheimer

3.2.1. Ddc diém vé sé luong soi, chiéu dai soi, voxel, FA, ADC cta bé vé-tuy

Bang 2. Cac chi sé xac dinh trén DTI ctia b6 vo tuy so sanh 2 bén

B6 dan truyén
nd Bén phai Bén trai P
Sé luong sgi (Mean + SD) 238,84 + 130,68 228,00 + 108,92 0,75
Chiéu dai (Mean = SD) (mm) 109,44 + 17,57 110,34 + 18,74 0,64
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- . Bo6 vo tuy (n = 25)
BO dan truyén Bén phai Bén trai P
Voxels (Mean + SD) 484,24 + 151,48 516,20 £ 188,46 0,40
FA (Mean + SD) 0,47 +0,03 0,48 £0,03 0,005
ADC (Mean £ SD) 0,89+0,13 0,86 £0,14 0.059

Trong 25 bénh nhan AD: s6 lugng sai, chiéu dai,
chi s6 Voxel va ADC ctia bo vé tuy 2 bén (phai; trai)
lan luot la: 238,84 + 130,68 va 228,00 + 108,92;
109,44 + 17,57 va 110,34 + 18,74; 484,24 + 151,48 va
516,20 + 188,46; 0,89 + 0,13 va 0,86 £ 0,14 khdng c6
su khac biét. Chi s6 FA cta bé vo tuy bén phai nho
hon bén trdi (0,47 + 0,03 va 0,48 + 0,03), c6 y nghia
théng ké: p=0,005.

4. Ban luan

Chung t6i tién hanh nghién ctu 25 bénh nhan
Alzheimer c6 d6 tudi trung binh 1a 68,64 + 7,90 nam,
cao nhat la 84 tudi, thap nhat la 56 tudi Ty 1é nam/n(r
la 10/15, tudi trung binh & bénh nhan AD nam: 66,60
+ 8,09 nam, nit: 70,00 £ 7,74 nam khong c6 su khac
biét gilta hai giGi c6 y nghia thong ké vé do tudi
(p=0,30). Cac nghién clu trugc day cho thay: AD
dién hinh (typical AD) - kh&i phat AD dac trung la &
ngudi I6n tudi [6]. AD xudt hién trudc 60 tudi la
khéng hay gap. Ty Ié phat sinh (incidence) va ty |é
luu hanh (prevalence) AD ting theo cdp s6 nhan
theo tudi, vé ca ban ty lé luu hanh tang gap déi cu
sau 5 nam & ngudi trén 65 tudi. Mot s6 biéu hién
mang tinh chat theo chudi gia dinh, nhung thudng
la cac thanh vién trong gia dinh bi anh hudng & d6
tudi gia hon khi bt dau c6 triéu ching. Nhimng bénh
nhan AD khéi phat s6m thudng c6 cac triéu chiung
khéng dién hinh, chang han nhu thay d6i ngon ngf,
thi gidc hoac tam trang-hanh vi (mood-behaviral)
hon la mat tri nhé. Trong khi d6 déi véi cac dang AD
di truyén (inherited forms of AD) hoac AD lién quan
dén hoi chiing Down, tudi khai phat thudng sém
han: 46 tudi [7] hodc s6m hon tur 10 d&n 20 nam so
vGi dan s6 chung mac AD [8]. Dé tudi bénh nhan AD
trong nghién cltu cta chdng téi cling phu hgp véi
cac khao sat truéc day & Viét Nam vé dich té hoc
Alzheimer.

Nhu ching ta da biét, bé vo-tuy, (truéc day con
goi la bé thap hay bd vo gai), 1a mét dudng van
dong chinh di tir vo ndo xudng tuy song, tan hét &
cac nhan van déng cla cac day than kinh séng, chi
phdi cho cac co xuong & cd, than va td chi. B6 vo-tuy
ki€ém soat chii yéu cac cr dong khéo léo clia cac co &
dau xa cac chi. Trong 25 bénh nhan AD ngudi Viét
Nam, qua chup DTI khao sat bé vo-tuy tur dinh dén
nén so, phan tich va dung hinh dua trén viing quan
tam (ROI), chdng t6i thu dugc két qua: s6 lugng sai,
chiéu dai, chi s6 Voxel va ADC cutia bé vé tuy 2 bén
(phai va trai) lan lugt la: 238,84 + 130,68 soi va
228,00 £ 108,92 sgi; 109,44 £ 17,57mm va 110,34 +
18,74mm; 484,24 + 151,48 voxel va 516,20 + 188,46
voxel; 0,89 + 0,13 va 0,86 = 0,14, khong c6 su khac
biét (p>0,05). Chi s6 FA cla bd vo tuy bén phai nho
hon bén trdi (0,47 + 0,03 so vé&i 0,48 + 0,03), c6 ¥
nghia théng ké: p=0,005. Trong nghién ctu & Viét
Nam, V(i Hai Bang va cong su (2022) da phan tich bé
vo-tuy G 28 bénh nhan doét quy nhdi mau nao, két
qua cho thay: chi s6 FA, ADC bén ndo khéng nhoi
mau la 0,553+0,060 va 0,872/0,036. Nhu vay, mac du
chua ¢6 su so sanh tuong dong vé gidi va tudi, két
qua nghién ctru clia ching t6i nhan thay xu hudng:
chi s6 FA nho hon va ADC cao hon G ca 2 bén phai
va trai so véi bén ndo khéng nhéi mau ctia nhém
nghién cdu cla tac gid Vi Hai bang [9]. Trong
nghién clu ctia Nguyén Van Diéu (2019), khi nghién
ciu vé bo vo-tuy clia 40 ngudi Viét Nam trudng
thanh, cling dua trén phan tich ROI cho két qua: S6
luong soi, chiéu dai, chi s6 Voxel, ADC va FA clia b6
vo-tuy 2 bén (phai va trdi) lan luot la: 454,55 +
254,02 va 483,03 + 306,98; 128,35 + 9,69 va 125,72 +
9,02; 768,63 + 269,82 va 837,90 + 303,54; 0,88265 +
0,09149 va 0,87240 = 0,08279, 0,49428 + 0,03232 va
0,49012 + 0,03587 [10]. Két qua nay cho thay cac chi
sO Vé s6 lugng sdi, chiéu dai soi chi s6 voxel va FA &
nhém bénh nhan AD trong nghién cdu cdia chung
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t6i c6 xu hudng nhé hon so véi nhém ngudi trudng
thanh trong nghién ctru ctia Nguyén Van Diéu. Tu
do6, ma ra huéng danh gia su thoai hoa chat trdng &
cdu trdc ndo bd bénh nhan Alzheimer c6 thé co trén
b6 vo-tuy so v6i ngudi tuong déng vé tudi va gidi.
Trén thé gidi, c6 mot s6 nghién cliru vé bo vo-
tuy bang DTI. Nam 2008, Daniel S. Reich va cong su
[11] da nghién ctu trén 20 tinh nguyén vién khoe
manh, dit liéu DTI toan b6 nao dugc két hop vai cac
ban d6 hinh anh trén phim T1 va T2 dugc ghi lai trén
may chup MRI 3.0 Tesla cho két qua: Sé lugng soi
dung dugc va cac chi s6 quan sat dugc la rat khac
nhau. Trong d6, chung trén 20 trudng hop, s6 lugng
sgi: 240 (120-610); FA: 0,58 (0,51-0,66). Nam 2013,
Jeong Pyo Seo and Sung Ho Jang [12], xem xét cac
dac tinh ca bo vo-tly & cac khu vuc cao thap khac
nhau trén cau nado ngudi binh thudng (tai ba vi tri
1/3 trén, 1/3 gilta, 1/3 dudi) bang cach st dung hinh
anh DTI trén 33 d6i tugng khde manh. Trong nghién
cUu nay, tac gid do kich thudc va giad tri FA cda b6 vo
- tuy theo muc trén, gilta, dudi trong cau nao ngudi
binh thudng st dung DTI, va thdy rang kich thuéc
clia chidng & cac khu vuc nhu sau: kich thudc ctia bé
vO-tly gidm dan tu trén xudng, ngugc lai vé mat gia
tri FA. Gia tri FA & vung trén clia cau nao, gitta clia
cau ndo va vung dugi clia cau nao lan luot 1a: 0,49 +
0,04; 0,52 + 0,06; 0,58 + 0,07, t6ng thé: 0,53 + 0,07
déu cao hon so vGi nhom bénh nhan AD trong
nghién ctu clia chung t6i (bén phai: 0,47 + 0,03, bén
trai: 0,48 £ 0,03). Gia tri FA duoc xac dinh bdi muc do
hoan thién cla vi cau trdc (sgi truc, myelin va cac vi
6ng), FA cao han cho thay mic d6 dinh hudng I6n
hon cla bo vo-thy & cac khu vuc khac nhau, khi gia
tri FA thap bang khong thi sé xady ra hién tugng
khuéch tan ddng hudng, nguac lai khi gia tri FA cao
bang mét thi khuéch tan chi xay ra theo moét chiéu.
Nhu vay c6 thém co s& ggi y rang: & bénh nhan AD,
tén thuong cac sgi clia bo vé-tuy nhiéu hon so véi &
ngudi khoé manh, mé ra huéng nghién ciu vé thay
déi vi cdu tric & bénh nhan Alzheimer khi so sanh
v&i nhém ngudi khoé manh & Viét Nam dua trén DTI.
Nam 2021, Mot téng quan hé théng cua tac gia
Talwar téng hop tu 46 bai dang ti hé théng
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medline/Pubmed, trong d6 c6 23 nghién cltu vé
bénh nhan Alzheimer, 15 nghién cttu vé bénh nhan
suy gidam nhan thdc nhe (MCI) (trong d6 c6 9 nghién
clu vé MCI tién trién thanh AD) va 8 nghién ctru vé
cac bénh nhan thé hén hgp (mixed phenotype). Két
qua cho thay: Nhiing bién d6i dang teo nhé trén DTI
quan sét thdy & thé chai & cd nhém bénh nhan AD
va MCI [13]. Tuy nhién, cac nghién cttu vé DTl dua
trén phan tich ROl & cac bénh nhan AD so véi nhém
ching khoé manh con rat it. Vi vay can cé cac khao
sat 8 nhom nguai Viét Nam khoé manh tuong dong
dé co két luan viing chac hon.

5. Két luan

Két qua nghién ciu budc dau vé mot sé dac
diém bo vo-tuy & bénh nhan Alzheimer ngudi Viét
Nam bang DTI trén co s& phan tich ROI, ggi y rang cé
thé c6 t6n thuong bo vo-tuy. Hira hen mé ra phuong
phap nghién ctu bién ddi vi ciu tric cadc dudng dan
truyén gilta cac trung khu ctia ndo bd & bénh nhan
AD vé&i nhém ngudi khoé manh.
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