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Ung dung cong hwdng tir khuéch tan bo soi chat trang trong phau thuat
u nao
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Tém tat

Bai viét nay nham lam ndi bat tdm quan trong va ng dung cla k{ thuat cong hudng tir khuéch tan bé
sgi than kinh (DTI) trong phau thuat cac khéi u ndo. Ky thuat DTI rat quan trong dé hién thi chinh xac ban d6
céac vung chat trang, cho phép bac st phau thuat than kinh trdnh duoc cac cau tric ndo quan trong trong qua
trinh phau thuat cat bd khdi u, do d6 giam thiéu cac khiém khuyét vé than kinh sau phiu thuat va cai thién
k&t qua cia bénh nhan. Ching t6i dé cap dén nguyén ly co ban cta ki thuat DTI, dwng hinh b6 soi chat trang
(tractography) va &ng dung nhitng hinh dnh nay trong b6i canh phau thuat khdi u ndo. Ky thuat DTI ting
cuong dang ké do chinh xac clia phau thuat. Véi hinh dnh chi tiét vé dudng di chat trang, bac st phiu thuat
6 thé 1ap k& hoach va thure hién cat bod khdi u hiéu qua hon, gitp bao tén chitc ning than kinh t6t hon. Céc
nghién ctru 1am sang va bao cdo ca bénh duwoc xem xét trong bai viét nay cho thay ti 1é bién chirng phau thuat
giam va kha ndng phuc hdi sau phau thuat duoc cai thién khi str dung k&t hop véi hinh anh téi tao bé soi chat
trang. Ngoai ra nhitng tién bd trong cdng nghé thu nhan va thuat toan xt Iy hinh dnh duoc ky vong s& nang
cao hon nita tién ich va hiéu qua cta DTI.
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Summary

This article highlights the importance and application of diffusion tensor imaging (DTI) in brain tumor
surgery. DTI techniques are important for accurately mapping white matter tracts, allowing neurosurgeons
to avoid important brain structures during tumor resection, thereby minimizing postoperative neurological
deficits and improving patient outcomes. We describe the basic principles of DTI techniques, tractography,
and the application of these images in the context of brain tumor surgery. DTl technique significantly
enhances surgical precision. With detailed images of white matter pathways, surgeons can plan and perform
tumor resection more effectively, helping to preserve nerve function better. The case reports reviewed in
this article demonstrate reduced rates of surgical complications and improved postoperative recovery when
used in conjunction with tractography. Additionally, advances in acquisition technology and image processing
algorithms are expected to further enhance the utility and effectiveness of DTl in the clinical setting.
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1. GIOI THIEU

Phau thuat cac khéi u ndo ludn gip nhitng thach
thirc ddng ké do su lién quan phic tap cla ching
V@i céc ciu tric md n3o xung quanh va cic chirc
ndng than kinh quan trong ma ching cé thé gy anh
huwéng. Sy can thiét phai loai bd cang nhiéu phan
kh6i u cang t6t trong khi van bao ton cac chirc ndng

* Tdc gia lién hé: Hoang Ngoc Thanh. Email: hnthanh@huemed-univ.edu.vn

than kinh quan trong khién viéc 1ap k& hoach phau
thuat tré nén dic biét khat khe [1]. K§ thuat cong
huwédng tir khuéch tan sgi (DTI) d3 trd thanh mot cong
cu quan trong trong bdi canh nay, cung cap ban d6
chi tiét vé céc vung chat tring cla ndo bang cach
hinh dung huwdng khuéch tan nuéc doc theo cac con
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duwong than kinh. Ky thuat DTI cho phép béc s phau
thuat xac dinh va tranh cac khu vuc quan trong nhu
duong van dong va ngdn ngilt trong quad trinh cat bd
kh&i u, tir d6 lam gidm nguy co dnh hudng sau phau
thuat. Bang cach tich hop di lieu DTI vao k& hoach
trudc phau thuat va diéu hudng trong phau thuit,
bac s phiu thuat c6 thé cat bo khdi u an toan hiéu
qua trong khi vin bao ton céc chirc ndng thiét yéu
cla ndo, cudi cung 13 cai thién két qua va chat lugng
cudc song cla bénh nhan [2, 3]. Bai viét nay nham
gidi thiéu so bd vé nguyén ly ky thuat DTI, tai tao
bé soi tractography va mét vai ¢rng dung trong phau
thuat cac khéi u ndo.

2.NGUYENLY KY THUAT DTI-TRACTOGRAPHY

Ky thuat cdng huwédng tir khuéch tan bo sgi than
kinh (DTI)

Ky thuat DTI Ia mét ky thuat cong hudng tir tién
tién tan dung cac nguyén tac khuéch tan nuéc trong
md n3o dé tao ra hinh anh chi tiét vé cac vling chat
trang. Nguyén Iy co ban clia DTl ndm & sw chuyén
déng cla cac phan t& nwéce, ¢é xu hudng khuéch tan
khac nhau trong cac loai m6 khac nhau. Trong ndo bg,
sw khuéch tan cta nudc 1a di hwdng, nghia 13 né thay
dé&i tuy theo hudng. Diéu nay |a do cac phan tlr nwéc
khuéch tan dé& dang hon doc theo hwéng clia cac soi
chat trang, bao gdm cac bé soi truc dwoc bao phi bai
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vo myelin. V& myelin va mang té bao tao ra céc rao
can han ché& chuyén doéng cua cac phan tlr nudc theo
huwéng vudng goc véi céc sgi than kinh, ddng thi cho
phép chuyén déng tuwong déi ty do theo huéng song
song véi chang. DTI thu nhan lai sy khuéch tan nuéc
bang cach str dung cac thang tir khuéch tan (diffusion
gradient) theo nhiéu hudng. T d6 khuéch tan cua
cac phan tl nudc theo cac hudng khac nhau co thé
hinh thanh mét tensor khuéch tan. Hiéu mot cach
don gidn tensor khuéch tan 1a mét mé hinh todn hoc
mé ta hinh dang khuéch tan ba chiéu tai méi diém
trong n3o bo. Tensor duoc biéu dién dwdi dang hinh
elip (nhu hinh 1b), trong do truc chinh cda hinh elip
biéu thi hwdng khuéch tan chinh cla nudc, twong
&ng véi hudng cla cac soi chat trang. Dit liéu thu
dwoc tir DTl cd thé dwoc xi ly d€ tao ra cac ban do va
hinh anh b sgi chat trang sau dé dwoc ma hda mau
dé hinh dung hudng va tinh toan ven cla cic vung
chat trang, goi la color-encoded map [4].

Vi du: Ban d6 fractional anisotropy (FA) thudng
duoc st dung dé dinh lwong méc do bat ding
huéng, véi gid tri FA cang cao (tiém can 1) biéu thi
cac dai sgi dugc can chinh t6t va céc gia tri thap hon
(tiém can 0) cho thdy su gidn doan cé thé xay ra,
chang han nhu nhitng gian doan do khéi u hodc tén
thuong gay ra.

Hinh 1. (a) Trinh tu khuéch tan dién hinh doc theo hwéng trai-phai, trwdc-sau va trén-dudi, (b) Tensor
phl hop véi hinh dnh c6 trong s6 khuéch tdn va duwdng chéo thanh ba gid tri riéng va vector riéng , (c) Cac
ban d6 tuwong phan cé ngudn gdc tir DTI: ban d6 FA, bdn d6 MD va ban d6 ma hoa mau. Trong d6 mau d9,

xanh 14 cay va xanh lam m3 hoa huéng doc theo trai-phai, trwdc-sau va dudi-trén tuwong &ng,
(d) so d6 m6 ta thuat toan FACT va hinh anh bé thé chai [5].

HUE JOURNAL OF MEDICINE AND PHARMACY ISSN 3030-4318; eISSN: 3030-4326 17 I



Tap chi Y Duoc Hué - Trwding Pai hoc Y - Duoc, Pai hoc Hué - S6 7, tdp 15/2025

Tractography

Tractography 1a mot ky thuat hién thi hinh anh
phirc tap nham téi tao lai cac vung chat trang &
than kinh trung wong bang cach st dung dir liéu
thu dugc tir cdng hudng tir khuéch tan da huéng.
Diém quan trong cua ky thuat tractography la &
cac thuat todn theo dai soi, st dung dit liéu tensor
khuéch tan dé téi tao lai dwdng di cla céc bd soi
chat trang. Hai loai thuat toan theo d&i soi phd bién
la Deterministic va Probabilistic [6]:

- Deterministic Tractography: Hay con biét t&i la
FACT — fiber assignment by continuous tracking [7].

Phuong phap nay tuan theo huéng khuéch tan chinh
A B

CST right

==& A

FACT tracking

(truc chinh cda tensor khuéch tén) tir voxel dén voxel
dé tao ra céc dai sgi lién tuc. Thuat todn nay gia dinh
md&t hwdng soi chi€ém wu thé duy nhat trén mai diém
anh ba chiéu va thudng dugc hinh dung duwdi dang
cac duong vé don gian (Hinh 2A).

- Probabilistic Tractography: Ky thuat nay tinh
dén sy khoéng chac chan trong dinh huéng soi, déc
biét 1a & nhirng viing noi cac sgi giao nhau hodc phan
ky. Ky thuat nay tao ra nhiéu duong dan cé thé cé tur
mdi diém anh ba chiéu, tao ra ban d6 xac suat cla
céc dai soi titm nang (Hinh 2B). Phwong phép nay
hitu ich & nhirng ving ndo phirc tap hon, noi cac bo
sqi giao nhau [8] .

Frobabilistic tracking
standard deviation 0.00

FProbabilistic tracking
standard deviation 0.30

Probabilistic tracking
standard deviation 0.15

Hinh 2. So d6 nguyén ly Deterministic Tractography (A), Probabilistic Tractography (B),
va su hién thj khac nhau cta b6 vo ndo tuy gai bén phai [9, 10]

Cac khia canh ky thuat

- Cac thong sé ky thuat: Ky thuat thu hinh DTl can
dam bao cac yéu cau sau:

T& trudng cao: May cdng hudng tir cd tir luc cao
(thuong 13 1.5 Tesla trd 1én) cho phép thu hinh c6
ti 1& tin hiéu trén nhiéu cao hon, gitp cai thién chat
lwong cla cac phép do khuéch tén [6] .

Chudi xung Echo Planar Imaging (EPI) thuong
duoc sir dung, cho phép thu hinh nhanh cédc hinh
anh cé trong s6 khuéch tan, giam thiéu céc anh gia
chuyén dong [11].

Ap dung diffusion gradient da huwéng dé lap mo
hinh chinh xac cdc tensor khuéch tan. Can t&i thiéu 13
6 huwdng, nhung hién nay hau hét cac nghién clru dé
nghi nén ap dung 20 dén 30 hudng trd |&n dé€ cung
cap cac tensor chinh xac hon va can déi vdi thoi gian
thu hinh [12, 13].

b value: 1 gia trj quan trong trong cdng hudng tir
khuéch tén, cho biét cuérng dd va thoi gian dp dung
cla céc diffusion gradients. Gia tri b cao (1000 - 3000
s/mm?) mang lai d6 nhay khuéch tan cao hon nhung
cting cé thé lam ting d6 nhiéu hat hinh anh. T8i wu
hoéa b value 1a rat quan trong dé can bang dé nhay
khuéch tén va chat lwong hinh dnh [12,14]. Gid tri b
value khoang 1000 dén 1500 s/mm? thwong dworc ap
dung & DTl so ndo trén Iam sang. Gid tri b value cao

hon hay thu hinh da gia tri b (multishell) da va dang
duogc dp dung véi cdc mo hinh khuéch tan cao cap
hién nay.

- Ky thuat hau xtr ly: Trudce khi tién hanh dung
hinh bé soi chat trang, mot s6 budc hau xtr ly déng vai
trd rat quan trong dé nang cao chat luvgng hién thiva
giam thiéu cac sgi gia hinh thanh khéng mong muén.

Hiéu chinh chuyén déng (motion correction):
Chuyén déng cla dau trong qua trinh quét cé thé gay
ra anh gia. Cac thuat todn hiéu chinh cac hinh anh co
trong s6 khuéch tan theo mot thé tich tham chiéu dé
giam cdc tao tac chuyén dong [15].

Hiéu chinh dong dién xody (eddy current
correction): Dong dién xody gay ra bdi sy thay d6i
gradient nhanh cé thé lam bién dang hinh anh
khuéch tidn. Cac ky thuat hiéu chinh diéu chinh
nhirng bié€n dang nay cho phép cai thién dé chinh
xac cta dir liéu [11].

Udc tinh Tensor: Tensor khuéch tan thudong dwoc
wéc tinh tai mdi diém anh ba chiéu bang mo hinh
toan hoc, thuong bang cach khép cac tin hiéu cé
trong s6 khuéch tan véi mo hinh tensor bang cach
st dung thuat toan Least Square Fitting. Tuy nhién
hién nay c6 cic phuong phap nang cao, chang han
nhu hinh dnh High Angular Resolution Diffusion
Imaging (HARDI), Q-ball va hinh anh phé khuéch
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tan - Diffusion Spectrum Imaging (DSI), khong dya
vao mo hinh tensor va cé thé thu dwoc cac mau

khuéch tén phirc tap hon nhu cac bé soi kissing hay
crossing [16].

Bang 1. Thong s8 ky thuat cac ky thuat DTI

Théng sé DTI HARDI DSI Q-ball
T trwo'ng 1,5-3Tesla 3 Tesla 3 Tesla 3 Tesla
Da gid tri b value
- 2 i ) ,
b-value 8(?0(’)I 333805%:?2) 2000 - 3000 s/mm? gid tri b c6 thé 3?\222{3:1
6000 s/mm? ;
Gradient Directions Toi thIeUVG’ Toi vy 60 hoac hon Trén 100 Trén 60
30 hoac hon
A 3 3 3
bo phan.glal khong 2 %2 x 2 mm? 2 xv2 X 2,mm 2 xu2 X2 mm 2 sz X 2’mm
gian hoac nho hon hoac cao hon hoac nho hon
Echo Time (TE) 70-100 ms 80-120 ms 100 - 150 ms 90-130 ms

Repetition Time (TR) 3000 - 10000 ms

4000 - 12000 ms

8000 - 15000 ms 5000 - 12000 ms

Thei gian ghi hinh 5-15 phut

15 - 30 phat

30 phat i

hon 1 tiéng 20 - 40 phut

Céc thdng s6 tai tao bo soi chat tring co ban

Cé rat nhiéu thong s6 hau x ly tai tao anh hudng
dén dd chinh xac va do tin cay cua su hién thi bd soi
chat trang. Duéi day |a cac thong s6 chinh thuong
duoc str dung trén lam sang:

- Seed: 13 diém kh&i dau cta qua trinh theo dsi
duwong di clia bd sgi chat trang. Seed cé thé duoc
xac dinh th céng dua trén cac mdc gidi phau hodc
duoc tao ty dong trén toan bd nao, hodc cac vung
cu thé theo cac atlas gidi phiu va hinh anh tuong
quan giai phau.

- Step length: 13 khoang céch di chuyén doc theo
huwdng khuéch tan trong mdi [an 1&p cla qua trinh
theo ddi soi. Step length thwong nam trong khoang
tlr 0,5 dén 2 mm, phu thudc vao kich thudc voxel.
Step length thdp hon cho hinh chi tiét hon nhung
yéu cau nhiéu tai nguyén tinh todn nhiéu hon va thoi
gian theo ddi bé sgi lau hon.

Angular
threshold

- Angular threshold: xac dinh sy thay d&i hudng
t6i da dugc phép gilra cac step lién tiép trong qud
trinh theo ddi sgi. Ngwdng géc thudng nam trong
khoang tir 30 dén 70 d6. Nguwdng thap hon ngan can
sy quay dot ngdt trong céc vung, cai thién dé chinh
xac nhung co thé thidu cac bién thé giai phau thyc
su; ngudng cao hon cé thé ndm bit dwoc cac con
dudng phirc tap hon nhung cé nguy co bao gém ca
két qua duong tinh gia [6].

- FA threshold: Ngudng FA thudng duoc st dung
I&n hon hodc bing 0,2. Ngudng FA cao hon dam bao
viéc theo ddi duoc gidi han & cac vung chat trang
duoc xac dinh rd rang nhung cd thé loai trir nhitng
vung cé tinh di hwéng thap hon [6].

- Diéu kién dirng tracking: Tiéu chi xac dinh khi
nao sy theo ddi duong di bo soi sé dirng lai. Nhitng
didu nay cé thé bao gdbm ROl dwoc xac dinh trudc,
vuot qua angular threshold hoac FA threshold hodc
dat dén d6 dai vung duoc xac dinh trwdc [17].

Hinh 3. Step length va angular threshold trong dwng hinh bd soi
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FA threshold =0

FA threshold =0.1

UF

Angular threshold = 10 Angular threshold = 20

Step length = 0.5

Step length=1.0

FA threshold =0.2

Angular threshold = 40

Step length=1.5

FA threshold = 0.3 FAthreshold = 0.4

Angular threshold = 60 Angular threshold = 80

Step length=2.5

Step length=2.0

Hinh 4. Su dnh hudng clia cic thong s6 tai tao bo soi chat tring (FA threshold, Angular threshold, Step length)
t&i sw hién thi hinh nh tractography mét sé bé sgi chat trang cé dang hinh cung nhu AF, UF, va FAT. Hinh anh
soi gid hodc khéng hinh thanh dd bé soi néu khdng lwa chon gid tri tdi wu.

3. Ung dung 1am sang cGa DTI trong phau thuat
khéi u ndo

T 14u cdng hudng tir da té ra rat hiéu qua va
wu thé trong viéc cung cap céc thong tin gidi phau,
dac diém khéi u, tinh chat khéi u va méi twong quan
cla kh&i u ndo vdi cdc md ndo k& can cho viéc lap
k& hoach phau thuat cac khdi u ndo. Tuy nhién maoi
tuong quan truc tiép va tric quan vdi cdc bd soi than
kinh k& can lién quan dén cac chirc ndng than kinh cy
thé (bd vo ndo tuy gai, bd thi gidc, bo thinh giac,...)
dwong nhu han ché. Viéc phan tich két hop va hién
thi déng thoi cac b sgi than kinh lién quan khéng
nhitng déng vai trd rat quan trong cho viéc lén k&
hoach phau thuat ma con cé thé st dung trong lic
phau thuat va theo d&i hau phau nham dénh gia toan
dién sy thanh cong clia cudc phau thuat va tinh trang
bénh nhan [1-3].

- Lap ké& hoach truéc phau thuat: DTI gitp thiét
lap m&i quan hé vé mat gidi phau dinh khu cla khoi
U Vv&i cac vung chat trdng xung quanh, hd tro lap
k& hoach va dinh vi trong phau thuat. V&i hinh anh
tractography, béac s phau thuat cé thé danh gia nguy
co dung cham cac b6 soi chat trang k& can trong qué
trinh phau thuat. Didu nay rat quan trong dé bao ton
cac chirc nang van dong, cam gidc va nhan thirc. T
dé cb thé lén phuong an t8i wu hdéa phuwong phap
phau thuat. Ky thuat DTI gidip lwa chon phuong phap
phau thuat an toan nhat dé gidm thiéu sy anh hudng
d&i v&i cac bo soi quan trong.

- S dung trong phdu thuat: DI liéu DTI cé thé
duwoc tich hop vao hé théng dinh vi than kinh trong
phau thuat (navigator), cung cap huwdng dan theo

thoi gian thyc. Bac st phau thuat cé thé nhin thay
vi tri clia cdc vung quan trong so véi dung cu phau
thuat, gép phan nang cao dé chinh xac. Ngoai ra, néu
xay ra nhitng thay d6i bat ngd trong qua trinh phau
thuat, chang han nhu su chuyén dong, dit liéu DTI s&
gitp diéu chinh lai k& hoach phau thuat cho phu hop
dé tranh cac khu virc quan trong.

- Danh gid hau phiu: Sau phau thuat, DTI c6 thé
duoc st dung dé€ danh gid tinh toan ven cla cac vung
chat trdng canh tén thuwong, canh vi tri phau thuat,
cung cdp céi nhin sau sic vé kha ning phuc hoi clia
céc chirc ndng than kinh. Hiu dugc trang thai cla
cac bé soi than kinh trung wong s& ho tro cho viéc
Iwa chon phuong phéap phuc hdi chirc ndng cho bénh
nhan phu hop.

Mét nghién clru gdp cla Manan clung cong su
ndam 2022 trén 17 nghién ctu (ng dung st dung DTI
nhu 13 cdng cu huwdng dan trong phau thuat cit bd
kh&i u. Hau hét cac nghién clru déu dong thuan rang
viéc lap k& hoach trwdc phiu thuat bang DTI s& cai
thién sy suy gidm than kinh sau phau thuat, mang lai
hiéu qua cit bd cao hon va rat ngén thoi gian phau
thuat. Hon nita, cdc nghién cttu ciing cho thay ring
viéc danh gid lai DTI ngay trudc phau thuat sé ho tro
t6t hon dé hinh dung su thay déi cia dwong di chat
trang. Trong d6 c6 7/17 nghién ctru duoc phan tich
gdp cling d3 dua ra goi y thay déi phuwong phap phau
thuat, va ti 1& Gross total resection (GTR) khéi u dwoc
cat bo khi phau thuat. Tir d6 goi vy cach tiép can dé
c6 két qua phau thuat t6t hon, giam nguy co khiém
khuyét than kinh sau phau thuat [18].

D& chirng minh vai trd cta DT tractography trong
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viéc 1ap ban d6 trwdc phau thuat cla cac b sgi lién
quan dén khdi u ndo va xac dinh xem DTI ¢é hitu ich
cho viéc lap k& hoach phau thuat va danh gia sau
phau thuat khong. Tac gia Yu va cdng sy d3 tién hanh
phan tich DTI trwdc va sau phiu thuat trén 16 bénh
nhan so v&i nhdm chirng, két qua cho thdy nhém
st dung DTI cho két qua GTR tét hon va it thdm hut
khiém khuyét than kinh sau phau thuat hon so vdi
nhém chirng [19].

Mot nghién ctru khéc cla téc gia Wu va cong su
nam 2007, nghién cru nay danh gia dinh vi than kinh
dua trén ki thuat DTI trong phau thuat khdi u than
kinh dém. Nghién ctru cho thay dinh vi than kinh
dwa trén DTl cho két qua GTR t6t hon & nhém u than
kinh dém high grade hon [a nhém u than kinh dém
low grade, cé diém Karnofsky (KPS) t6t hon, va cho
thdy giam 43% nguy co tlr vong so véi nhdm chirng.
Két qua twong ty cling duwoc bdo cdo bai Zhang va
cong sy ndm 2020, dién KPS sau phau thuit & nhém
str dung DTI t&t hon dang k& so v&i nhdm khong sl
dung, mac du khéng cd sy khdac biét dang ké vé GTR
gitra hai nhém [20, 21].

Nghién ctu str dung DTI trong ltic phau thuat va
loi ich cla tractography trong phau thuat than kinh
thirc tinh. RUt ngdn thoi gian phau thuat than kinh
thire tinh tir 119,8 + 31,1 phut xuéng con 93,6 + 12,2
phut khi s& dung DTI trong dinh vi ph3u thuat va cé
thé gitp cat bd khéi u hoan toan. Cu thé do nhay
va do dic hiéu du doan cit bd hoan toan khéi u la
88% va 62,5% d6i véi nhdm khéng st dung DTI, va
la 100% va 80% d6i v&i nhém st dung DTI. Nhu vay
c6 thé thay tractography duwoc sir dung trong 1ap ké&
hoach trwdc phau thuat 1a cong cu hitu ich dé dy
doan t&t hon vé viéc cat bd hoan toan khéi u [2].

S lién quan va anh hudng cta khéi u va ké hoach

(299 mm )

du dinh ph3u thuat can duogc can nhic ki khi lién
quan dén cac chirc ndng quan trong nhu thi gidc,
thinh gidc, van déng,... Vi du nhu sy suy giam thinh
lwc 13 biéu hién khach quan phd bién nhat cla céc
tdn thuwong trén yén. Nghién cru cla Hajiabadi va
cdng s nam 2015 cho thdy sy suy giam thi luc &
nhom st dung DTl bi giam do sy dé ép giao thoa thj
giac, so sanh v&i nhém chirng cé cau tric giao thoa
thj giac binh thwong [22]. Hay trong nghién clru cla
Fang va cong s nam 2020 vé danh gia yéu td nguy
co suy giam chirc nang ngdn ngit trong phau thuat
cat bo khdi u than kinh dém, cho thdy chirc ning
ngdn ngilt trwdc md va khoang cach gitra khéi u than
kinh dém va bd cung AF lién quan dén chirc nang
ngdn ngilt sau phau thuat. Nghién cru ciing chi ra gia
tri ngudng cut-off cia khoang cach khadi u than kinh
dém t&i bd cung AF c6 thé gidm kha ndng ngdn ngit
la 3,2 mm [23].

Twong tw, mét nghién ciru danh gid rui ro lién
quan dén kha nang van dong va ngdn ngit. Khodng
céch gilra khdi u vai cac b soi than kinh (LTD: Lesion-
to-Tract Distance) dugc do dac va danh gid maéi lién
quan véi chirc nang van dong va ngén ngir. Két qua
cho thay su khac biét c6 y nghta gitta cac bénh nhan
khong ¢ khiém khuyét than kinh va cac bénh nhan
c6 khi€m khuyét than kinh vinh vién lién quan dén
phau thuat vdi bé vo ndo tay gai, bd cung va cac bd
lien quan dé&n chirc ndng ngdn ngit (p < 0,05). Gia tri
nguwdng cut-off ddi véi liét hodc rdi loan ngdn ngilr
lién quan quan dé&n phau thuat la LTD < 12 mm do6i
V@i bd vd ndo tdy gai, LTD < 16 mm ddi véi b cung,
va LTD < 25 mm d6i véi cac bd lién quan dén ngdn
nglt khac. Nhuw vdy khoang céch gilta khéi u va bd
s0i k& can can duoc can nhéc khi lap k& hoach phau
thuat dudi sy dinh huwdng clia DTl tractography [24].

Hinh 5. Hinh minh hoa viéc do khodng cach LTD tuong quan véi bé vé ndo tly gai (mau xanh dwong). Mau
do hién thij vj tri cdia khdi u n3o, mau xanh 13 cay hién thi vd ndo cé chirc ndng van déng [24].
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4. Mét sé trwong ho'p minh hoa

Bénh nhan 1: Bénh nhan c6 cavernoma & vung do6i thi phai. Tractography cho phép danh gia méi tuwong
quan giira t&n thuwong va cac bé soi chat trang quan trong, déc biét bé tran cham (Inferior Fronto Occipital
Fasciculus - IFOF) va bé vong cung (Arcuate Fasciculus-AF) dudi chay canh ngoai tén thwong, B6 vd ndo tuy
gai (Corticol Spinal Tract - CST) khé c6 thé tai dwng do t6n thwong d4y ra bén ngoai va ra sau.

Bénh nhan 2: B&nh nhan nam, phat hién khéi u ndo kich thudc 1dn & ban cau ndo trdi, dugc chuyén tir
tuyén trudc dé thuc hién ki thuat chup bé sgi chat tréng. K&t qua cho thay khdi u chén day cac bé soi, bao
gdm bé vo ndo tuy gai trai.

A

LESSON contico spinal tract

ket corico spmal tract

Bénh nhan 3: Bénh nhan nam, 60 tudi, chup cdng hudng tir & bénh vién tuyén trudc va phat hién cd di
dang mach thé hang & thuy thai duwong bén phai. D€ 1ap k& hoach trudc mé, bénh nhan dwoc chi dinh chup
cdng hudng tir DTI so ndo khao st méi twong quan véi bé vo ndo — tuy gai va dai thi gidc. K&t qua cho thay t6n
thuong chén day/xam 1an bé vé ndo tuy gai phai va dai thi phai. Hinh hang dudi 13 hinh navigation trong mé.
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Bé&nh nhan 4: B&nh nhan nam, 55 tudi, chup cong hwdng tir cac chudi xung thudng quy & tuyén dudi phat
hién kh&i u ndo chodn chd thuy thai duwong phai. D& 1ap k& hoach trudc mé va dinh hwdng diéu tri, bénh nhan
dwoc chi dinh chup cdng hwéng tir bé sgi than kinh. K&t qua cho thdy tén thuong xd ddy cdc thanh phan cua
b vd ndo tuy gai (CST) phai doan di qua trung tdm ban bau duc, va tiép xuc xd day phan dwdi cta bo vong

cung (AF).

- ,
\dysplasia cortico

A

Bénh nhan 5: B&nh nhan nam, 28 tudi, tién st
dong kinh. Hinh anh cong huwéng tir véi cac chudi
xung thudng quy cho thay hinh anh loan san vé nio
khu trd vung dinh chdm phai. Tractography cho
thay tuwong quan vi tri gilta t6n thwong va bé vo
ndo tuy gai.

“Uright cortico spinal tract

5. KET LUAN

DTI tractography la ky thuat hiéu qua trong viéc
hién thi méi twong quan cla cac bd sgi than kinh véi
kh&i u ndo k& can. Hinh dnh tuong quan bé soi cung
cap thong tin can thiét cho viéc 1ap k& hoach phau
thuat cac khdi u ndo, gidm thiéu xam lan, giam thiéu
cac khiém khuyét vé than kinh sau phau thuat.
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