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NGUYEN LY DTI & DTT

KY THUAT CHUP DTI

DTI trong chan doan cac RLVD - THTK

DTI trong theo ddi sau diéu tri




GIO| THIEU

» CAc triéu chirng rdi loan van déng va thoai héa than kinh
trong giai doan s&m thwdng gidong nhau, dan dén thach
thirc trong chan doan chinh xac bénh.

» CONg hwdng tlr khuéch tan theo lwc (DTI-Diffusion tensor
imaging) la k¥ thuat hinh anh khdéng xam lan c6 thé giup
chan doan s&m, phan biét cling nhw phéat hién nguyén
nhan cla cac loai rdi loan van déng va thoai héa than
kinh nay.



< DTI 1& t6i wu hoa cua ky thuat cdng hwéng tr khuéch tan
(DWI) thwdng quy (chi xac dinh va dinh lwgng mirc o
chuyén ddng cda nwdc bén trong cac md sinh hoc)

< DTI cho phép xac dinh, md ta dac diém va dinh lwong sy
ton tai hwéng chuyén déng chu dao cua cac phan tw
nwdc bén trong cac mo sinh hoc

> Thong tin chuyén déng cla phan tr nwéce lay te nhiéu hwéng cla
khong gian (6 dén 128 huéng) — thu dwoc 3 vecto riéng (g1, €2 va
£3) v&i gia tri (A1, A2 va A3) phan anh mirc do chuyén déng cla
phan t& nwdc (mm2/s - dién tich dich chuyén trén mét don vi thoi
gian)
m  Khuéch tan ddng huéng (chuyén ddng khong wu tién theo bat ky hwéng nao)
[ Khuéch tan di hwéng (phan tir nwéc chuyén dong theo mot hwéng chi dao)

> Cau tric c6 tinh di hwéng (chét trang, day than kinh ngoai bién, co)
— CAc rao can sinh Iy tai bao myelin, mang té bao gép phan vao
hwéng chuyén dpng chu dao cua phan t&r nwéc.doc theo soi truc
va han ché chuyén déng ¢ huwdng vudng goc ﬁghyﬂ%zs

Isotropic diffusion: A1 ~A2 ~ A3 Anisotropic diffusion: A1 >>2A2 = A3

Myelin Cellular membrane Fibre




Y nghia: dinh
lwong sw chuyén
dong cua nudc
trong khoang
ngoai bao (chinh
xac hon ADC)
Don vi: x 10-3
mm?2/s

Y nghia: phan
anh céach té chuirc
trong soi truc,
tinh toan ven chat

10 = 27+ (e — )’ (As — 40’ trang
3 Don vi: gia tri tw

Fractional Anisotropy (FA)

Y nghia: suw
khuéch tan cla
phan t&¢ nuwoéc
theo truc chinh/
hwéng / soi truc
Don vi: x 10-3
mm?2/s

Y nghia: suw
khuéch tan cua
nwéc theo 2 truc
ngan (L soi truc)
Don vi: x 10-3
mm2/s




NGUYEN LY DTI & DTT

< FA dinh lwong m&rc dd khuéch tan di hwéng (c6 hwéng).
> FA=0— chuyen dong dang hwo’ng (mo khong co td chwc DNT,...).

FA value— 1 | ' FA value= 0

< Ban do ma hdéa mau FA — mau dai dién cho hwdong, dO sang dai dién
cho gia tri FA




NGUYEN LY DTI & DTT

< Théng thwong, trong cac té bao than kinh nguyén ven, gia
tri FA gan bang 1 vi mrc do bat dang hwéng cao.
> Khi c6 bat ky ton thwong nao doi véi mang soi truc, suw
khuéch tan tai mire dé tré thanh khéng bi gi¢i han va dang
hwong.
> FA do lwong mirc do myelin héa1 v@i cac gia tri FA cao hon V|
cho thay sgi than kinh trong tuy sdng con nguyén ven hon. J | | Norm ——
< Trong ton thuwong soi truc
> FA| — mat tinh t6 chirc cda cau tric soi truc/myelin \
> MD1? — tang kich thwé'c khoang ngoai bao (phtl, sung huyét), \
pha v& cau tric soi truc (hoai t,...)
% FA c6 dd nhay cao nhwng dd dac hiéu thap doi vai ton
thwong soi truc, gilp phat hién ton thwong khi hinh anh
MRI thwd'ng quy binh thwdng

Loss of WM integrity




D0 liéu thu thap dwoc sau do duoc tai tao
lai dé tao thanh hinh anh ba chiéu}
(tractography) v&i thuat toan chuyén dung
< Tractography cho thay dinh hwéng kién truc
cua cac mo. Chung thwdng dwoc mo ta la dai
dién cho soi truc hodc soi than kinh riéng 18,
nhwng vé mat vat ly, ching chi 1a nhirng
dwdng dai dién cho huwdng khuéch tan toi da.
< B0 chat trang luén luén thé hién bang mau
xanh lam & ty song vi cac soi chli yéu la
hwdng dau - chan




KY THUAT CHUP DTI

RSHCM

< S6 hwdng dwoc dung dé thu nhan DTI &nh hwéng dén chat lwong toan
thé va cac tham sb thu dwoc

< SO hwdng toi thiéu: 6

< M6 hinh DTI nang cao c6 sO lwong huwédng Ién, thwdng [én dén 128
hwéng cho phép dat dd phan giai cao & cac diém giao nhau cua bo soi

< Tuy nhién, sb lwong hwdng cac I&n thi thdi gian quét cang 1én, vi vay
trong thwe hanh 1am sang thwdng khuyén céo 16-32 hwéng la da théng
tin cho danh gia chinh xac chuyén déng cla nwéc trong b6 chat trang
vOi thdi gian quét hop ly

< Tuy nhién, diéu quan trong la phai luén st dung cung protocol v&i cling
bénh nhan dé giam sy bién thién trong cac lan chup tiép theo

RSHCM 2025
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Parkinson’s disease

Atypical parkinsonian syndromes
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basal degeneration (CBD)

C audatenucleus P putamen GPi/e: intemal/exsmnal
segmentsof the globus pallidus; STN: subthalamic nudews;
SNc/r: pars compacta/reticulata of the substantianigra
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Roi loan van déng
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Roi loan van déng

e Hummingbird
brainstem
e Vertical gaze palsy

e DaTscan with
period sign

e Presynaptic
dopamine
abnormality

disease

e Asymmetric
atrophy
e Asymmetric

neurological
findings

degeneration

e Swallow tail sign
e PD

e Also Lewy body
dementia

disease
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e Bilateral globus
pallidus lesions

e Parkinsonism

'CO poisoning

e VIM (ET)
e Gpi or STN (PD)




Techniques

Changes in PD

Structural

Neuromelanin

Susceptibility-weighted

Diffusion

Tractography

Functional

11,72

SpinechoT1

Phase imags

DTl

DTl

fMRI

Morphometry

Presence of melanine cells

Brainiron

Diffusion of water in
biological tissues

Fibretract- ific
reconstruction

Functional connectivity
within bran networks

SN: variable volume changes
Cortex: mild reduction in
volume and

thickness

Giam FA (’?’ SN
thwong thay &

bénh nhan PD,
Increased susceptibility due to tuy nhién lién

Reduced signal intensity

iron load , . N
gquan vo&i  do
nang cua bénh

Reduced FA x ~
van chuwa ro.

Reduced probability of

connections

Reduced FC in sensorimotor
Increased FC in associative



DTI hé tro chan doan s&m va phan biét cac rdi loan van déng
- thodi hda than kinh — dwa trén sw gidm FA tai cac vi tri:

< FA gidm & vung dudi cia SN, chan doéan la PD

< FA gidm & MCP va TPF, chan doan la MSA C.

< FA gidm chi & MCP, chan doan la MSA P.

< FA gidm chi & SCP, chan doan la PSP

< FA gidm & nhan rang va SCP, chan doan la run vo can.

RSHCM 2025



DTI trong chan doan cac RLVD - THTK

RSHCM

< DTI c6 thé hd tro xac dinh mirc dd nghiém trong cua cac
tri@u chirng roi loan van dong - thoai hda than kinh
< DTI c6 thé hd tro xac dinh cac cau tric dan truyén than
kinh bi anh hwéng bdi tirng kiéu rdi loan van dong - thoai
héa than kinh, cé thé xem nhw 1a mét dau an sinh hoc dac
tring. , ,
PD: giam FA cao nhat trong chat den (SN), vira phai trong hach
nén, +/- than nao.

RSHCM 2025



Year-old Year-old

30 90 y-o



- Céc tham sbé DTl (FA, MD, AD, RD)
khac nhau gil(ra PD va nhém chirng khée
manh

- DTI phan biét cac nhédm bénh nhan PD
dwa trén triéu chirng lam sang chu dao.

- Twong quan gitra DTI va lam sang con
tranh c&i. Tuy nhién thay déi & SN lién
quan vé&i réi loan van ddng cham va tinh
trang nhan thuc

- DTI c6 thé la marker trong giai doan tién
lam sang cua bénh

- DTI tbi wu trong cac bé chét trang sau, it
c6 sw bién thién gitra cac dbi twong. Cau
trac khéng déng nhat nhw vé nido can

DTl than trong.
- PD (giai doan tién trién) véi nhom chirng khée manh AD tang ‘
FAtang & + B6 vo gai (CST) goi y thoai hda than kinh thir phéat v&i cac

+ Phan trwéc hoéi dai (Anterior Cingulum), thé chai (Corpus Callosum) - hoat déng khéac tai thé van (striatum), dbi thi
+ Phan sau b6 tran cham dwdi (Inferior Fronto Occipital tracts)RSHCM 2025



Sau khi wéc tinh vij tri nhan dwdi doi (STN) dwa trén hinh anh thwdng quy
(T1W, T2W, SWI/GRE), DTI giup dwng hinh bé vo gai (CST) (phia ngoai
nhan dwdi doi). Phau thuat vién sé dwa dién cwc vao theo médt hwéng nhat
dinh dé tranh cham phai b6 vé gai.
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Hinh &nh bo soi than kinh (tractography) 1am ndi bat vi tri muc tiéu va cac bé soi quan trong can tranh
- B0 v6 gai (CST): phia ngoai nhan dwdi doi (STN)
- B6 rang dé doi thi (dentato-rubro-thalamic tract - DRTT): phia trong STN
- Nhan dudi bung trwéc va sau (ventralis caudalis anterior and posterior nucleus - VCP/VCA): phia sau STN

RSHCM 2025
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Nhan bung trung gian (Ventralis intermedius nucleus - Vim)
- CT sau dat dién cwc kich thich ndo sau
- Hoa hinh b6 soi than kinh (tractography) trwéc véi hinh CT sau dat dién cwe, cho thay
cac bod soi nam trén dwong di (trajectory) cla dién cwc, gilp chon lwa tdét hon vj tri

(contact) can kich thich va cho két quatét hon
RSHCM 2025




FA dw doan hiéu qua diéu tri sau cat bd doi thi trong diéu tri run vo can

Relative FA Value in Thalamic VIM

P <0.01 @ : Improvement
P<0.01 P<001 @ : Recurrence
NS P < 0.01

= - =
o * 112015
-(3 | = 25% &
o 61% N — 082 +022
S oo > &
- & 3
= 0.44 +0.13

—

Before After 1-day After 1-year



1. Measuring FA value at before and after treatment
2. ROl in 5 mm diameter is Set on thalamic VIM

3. To Calculate relative FA value

TRe%

P

PAN

O Fes
ROl \ \ ROI N N\

(treated side). | esion ROl = (treated'side) = | esion RO
| (Untreated side) (untreated side)
a sotropic image Color coded vector map
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Improvement case Recurrencecase
Right FAvalue: 0.459 Recurrence case showed Right FAvalue: 0.304

Left FAvalue: 0.127  high relative FA Left FAvalue: 0.199
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Improvement case O QO
Right FAvalue: 0.434 o

»

Left FAvalue: 0.117
Relative FA: 0.270 = ) /
Isotropic image ector map

-
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KET LUAN

> DT
roi
> DT

c6 dd nhay cling nhw dd dac hiéu cao trong chan doan
oan van déng va thoai héa than kinh.
c6 kha nang phan biét gitba cac loai rdi loan van déng

khac nhau.
< DTI cling déng vai trd quan trong trong viéc chan doéan
s&m cac roi loan van ddng so v&i chup MRI thdng thwdng.
< DTI con gitp hd tro diéu tri tdi wu cac rdi loan van déng va
thodi hda than kinh, dac biét trong bénh Parkinson.

RSHCM 2025
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