XAC DINH TON THUONG DUONG DAN
TRUYEN GIJPA HAI BAN CAU DAI NAO SAU
CHAN THUONG DAU BANG HINH ANH
HOC MRI - DTI (DTI: DIFFUSION TENSOR
IMAGING): BAO CAO CALAM SANG

Diagnostic determination neural axon injury linked
between two hemispheres post-trauma brain injury by
diffusion tensor imaging: A case report.
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SUMMARY

Traumatic brain injury (TBI) is a form of acquired brain injury resulting from an external mechanical force to the head make
up the alternation of brain function. However, it is difficult to diagnose the injury to the neural tract and the connection between us
through traditional imaging techniques. A 54y woman came to our clinic because of insufficient coordination of her body. Her personal
history: Severe trauma brain injury with coma in 10 days treated by medical treatment 10 years ago. Some bad conditions after
TBI include impairment of memory, insufficiency of coordination of her body, a post-concussion syndrome was suggested. Clinical
examination: GCS: 15, strength testing: 5/5 for both sides but our patient can’t walk. She was examined at many medical centers but
no evidence conforming her symptom. Our patient scanned by MRI ((Magnetic resonance imaging) Siemens 3.0 Tesla Spectra system.
MRI morphometry used for her detected a significant decline of corpus callosum. MRI - DTI (Diffusion Tensor Imaging) revealed a
decreased FA in the white matter of the right temporal and corpus callosum. Fractional anisotropy is a scalar value between zero and
one that describes the degree of anisotropy of a diffusion process. A decrease in the value of FA in corpus callosum is indicative of the
loss of connection between both hemispheres. MRI tractography used to describe the amount of neural tracts in corpus callosum. So,
MRI-DTI and MRI Tractography served as a powerful diagnostic tool, providing imaging results that offered an explanation for our

patient’s clinical picture

Keyword: Trauma brain injury, Cerebral atrophy, Diffusion tensor imaging, Tractography, Morphometry

I. DAT VAN BE phuc. Sy toan ven chat trdng Ia diém quan trong trong

Chén thwong so ndo (CTSN) Ia mét tdn thuong méc viéc duy tri chirc ndng clia ndo. Theo thei gian, qua nhiéu

phai clia ndo gay ra bdi mot tac dong dot ngét én dAu thang nhieéu nam, nhirng di chirng sau chan thwong co

thé dan dén s thay ddi cu tric va chirc nang ctia ndo
lién quan cac van dé bao gdm teo ndo, sy mat dan cac
soi than kinh va mét dan s két néi gitra cac soi than

ho&c chan thwong xuyén qua so gay pha v& chlrc nang
binh thwong clia ndo bo. Theo théng ké chung trén thé
gidi, tai nan giao théng la nguyén nhan phd bién nhat gay

ra chén thuong dau.[7]. M do chén thuong cé thé tir kinh, thoai hoa than kinh va suy giam dan chdc nang. [1]

nhe, trung binh d&n ndng. Mét bénh nhan bi chan thwong
s0 nao nhe c6 thé mat y thirc hodc khéng, nhung coé thé
gdp mét sb triéu chirng than kinh nhw dau dau, gidm tri
nhé, tham chi kéo dai hang tuan sau chan thwong. Véi
chén thwong so ndo mic dd nang, bénh nhan thwong
hén mé sau va dé lai nhiéu di chirng than kinh sau héi

* Bénh vién Da khoa Quéc té S.1.S Can Tho

Hinh &nh hoc cét I&p vi tinh (CLVT) va hinh anh hoc
céng huéng tr so nao thwong dwoc stv dung dé danh
gia céc tén thwong nhu mé ndo. Trong dé hinh &nh hoc
coéng huéng tlr wu thé hon trong viéc phat hién cac vi tdn
thwong cGa nhu mé n&o. Tuy nhién viéc chdn doan tén
thwong lién quan dén soi truc than kinh va sy lién két
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cling con bi gi¢i han, dan dén méi twong quan kém gitra
chan doan va két cuc sau cling ciia bénh nhan. DTI (DTI:
Diffusion Tensor Imaging) la mét k§ thuat hinh anh dwoc
phat trién gan day rat nhay trong viéc phat hién ra sy gian
doan sgi truc trong sw bién ddi cuc bo khuéch tan cia
cac phan tlr nwéc bén trong va xung quanh bé soi than
kinh. Mtrc @0 khuéch tan di hwéng clia cac neuron, dwgc
goi 1a FA (Fractional anisotropy), 1a mét théng sé nhay
d&c trwng cho sy khuéch tan cuc bd. Nhirng thay dbi clia
FA phan anh nhirng thay ddi theo huwéng chinh cia sw
khuéch tan strc céng va coé thé duwoc dung dé danh gia

Il. GIOI THIEU CA BENH

tinh trang lién két cGa chét trdng trong nao [3], [4]. Hau
qué clia chan thwong so n&o lam giam FA do giam kha
nang khuéch tan theo huwéng chinh. Vi vay sw thay dbi FA
dwoc xem nhw [a marker ctia chan thwong. Hinh anh thu
dwoc tir ky thuat khuéch tan strc cang sau dé sé dugc xt
ly cho ra cac hinh anh b6 soi than kinh (Tractography).
Thém vao dé dé danh gia vé van dé teo ndo hau chén
thwong, hau x& ly hinh anh MRI théng qua phan mém do
hinh thai ndo (Morphometry) tlr 46 danh gia co ban dwoc

mirc d6 teo cAu tric clia ndo va twong quan véi suy gidm
sgi truc & cac vung twong rng.

Hinh 1. (A), (B), (C), (D) ghi nhan tén thwong nhu mé nao cii vuing thai dwong phai, tin hiéu cao trén T2W,
tin hiéu thap trén T1W, FLAIR, DWI. (E), (F) va (G) chwa ghi nhan bat thwong tin hiéu nhu mé nao. (H) Hinh anh
T1W lat cat doc gitba qua thé chai, ghi nhan sw giam kich thwéc ving thé chai.

Hinh 2. Hinh anh déng mach
ndi — ngoai so
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Bénh nhan ni, 54 tudi, dén kham vi tinh trang kho
kh&n trong phdi hop ddng tac. Tién str ghi nhan chan thuong
s0 ndo nang c6 hén mé khoang 10 ngay, dwoc diéu tri noi
khoa tich cwe. Sau chan thwong bénh nhan cé mét sé tinh
trang bao gébm giam tri nhé, kho khan trong viéc phdi hop
cac dong tac véi nhau, dwoc chan doan hoi chirng hau chan
ddéng ndo. Tham kham 1dm sang ghi nhan GCS 15 (Glasgow
coma scale), sinh hiéu on, strc co tay - chan hai bén 5/5
nhwng bénh nhan khéng thé di lai dwoc. Bénh nhan da di
kham & nhiéu trung tdm y t& van chwa c6 bang ching cu
thé dé giai thich triéu chirng ctia bénh nhan. Chwa ghi nhan
céac van dé bat thuwong xwong khép hai bén. Cac xét nghiém
mau, xét nghiém sinh hoa trong gi&i han binh thuwdng. Bénh
nhan dwoc kiém tra bang cong huéng tir so nao.

Hé théng may MRI Siemens 3.0 Tesla Spectra duoc
dung d@é ghi hinh anh nhu mé n&o - mach méau nao ctia bénh
nhan, cac théng sb duoc x ly bdi phdn mém Syngo Via
4.1. Két qua ghi nhan tr cac chudi xung co ban cho thay
viing tdn thuong nhu mé nao vi tri thai dwong phai, tin hiéu
cao trén T2W, tin hiéu thép trén T1W, FLAIR, DWI, goi y
hinh &nh tén thwong nhu mé n&o ci. Hinh anh lat cét doc
gitra qua viing thé chai trén chudi xung T1W cho thay cho
sw gidm kich thudc thé chai va cac chudi xung co’ ban khac
chwa ghi nhan bt thuwdng tin hiéu vang thé chai (Hinh 1).
Hinh anh mach mau téi tao ttr chudi xung TOF - 3D chua ghi
nhan b4t thwéng déng mach I&n trong va ngoai so (Hinh 2).

Dwa trén hinh anh goi y T1W-sagittal, b&nh nhan
dwoc chup cong hwéng tir hinh thai hoc clia ndo, két qua

Hinh 3. MRI hinh thai
hoc cuia ndo

Hinh 4. Ban dé FA
vuing thé chai. (A), (B),
(C), (D) la cac vung
cua thé chai dwoc xir
ly dé do chi sé FA. (E)
bang két qua cu thé FA
twong teng cac vi tri
ROL.

DIEN QUANG & Y HOC HAT NHAN VIET NAM  S6 50 - 02/2023

81



DIEN PAN

ghi nhan dién tich bé mat thé chai trén 14t cat doc gitra thé
chai la 2.7 cm? (Hinh 3). Sau d6, bénh nhan dwoc chup
cong hwéng tir khuéch tan sirc cang va hinh anh bé soi
than kinh dworc tai tao tir di¥ liéu ctia DTI. Hinh &nh bo soi
than kinh dwoc dwng 1én cac mat phéng ngang, mat phéng
doc gitra, mat phéng tran. Cac vung dwoc quan tam dé
tinh toan FA (phan sb di hwéng) théng qua ROI (Region
of interest) s& dwoc tinh toan tw déng béi phan mém
Syngovia 4.1. Theo dd, két qua ghi nhan cho thay giam
thong sd FA vung thé chai va thai dwong phai. Cac phan
clia thé chai la gbi thé chai - than thé chai - 16i thé chai ¢
chi sb FAtuwong (rng 1an luot 1a 0.306 - 0.339 - 0.486 (Hinh
4). Dya trén sy gidm cla FA viing thé chai cé thé xac dinh
chan doan cé sw giam lién két gitra hai ban cau dai nao.
Hinh anh cac bé soi than kinh (Tractography) dwoc dung
1&n chi rd sw khuyét sb lwong I&n soi truc lien két vang thé
chai gitra hai ban cau, dac biét Ia ving than thé chai (Hinh
5). Trén lat cat doc gitra vliing thé chai cho thay rat ré sw
twong quan gitra s@i truc va cac vung ctia thé chai.

Il. BAN LUAN

Chéan thwong so nao la mét van dé sirc khde dang
quan tam trong coéng déng, dé lai ganh nang to I&6n vé

kinh té va do&i séng xa hdi. Cac chan thuwong tir nhe dén
nang déu co thé dé lai cac di chirng bao gdm teo néo, sy
méat dan cac soi than kinh va mat dan sw két néi gitra cac
soi than kinh, thoai héa than kinh va suy gidm dan chirc
nang [1]. Teo ndo & bénh nhan sau chan thwong dau anh
hwéng dang ké& dén sw suy gidm chirc ndng, soi truc than
kinh va su lién két cia chung trong ndo. Sy hiéu biét vé
nhi*ng viing cAu tric dac biét clia ndo sé& cho hwéng chan
doan va diéu trj chinh xac. D&c biét, déi véi bénh canh
chan thuwong so ndo nang, trong sudt qua trinh hén mé sy
maét di thé tich thé chai sé& la khoang 3,863 cm?/ ngay [2].

Cac ky thuat hinh &nh truyén théng nhw cat 16p vi
tinh so ndo hodc cong huéng tir co ban co thé dé dang
nhan ra cac tén thwong nhu md nhw xuat huyét ndo,
phu ndo, dap ndo nhung khong thé danh gia dwoc tén
thwong lién quan soi truc than kinh hay do lwéng thé tich
nhu mé ndo. Cong hwéng tir khuéceh tan stre cang (DTI)
duoc phat trién gan day rat nhay trong viéc phat hién ra
sy gian doan soi truc trong sw bién ddi cuc bo khuéch tan
clia cac phan tir nwéc bén trong va xung quanh bé soi
than kinh. Dwa trén théng s vé FA cla ving tén thwong
c6 thé danh gia dwoc mire do tdn thuwong soi truc [3], [4].

Hinh 5. Hinh anh sgi truc than kinh. (A), (B), (C) Hinh anh sgi truc ving lat cat qua thé chai. (D), (E)
Hinh anh dwng 3D b6 s¢i than kinh cho thay khuyét s¢i truc viing thé chaicha
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O bénh nhan cta ching toi ghi nhan tién st chan
thwong nang c6 hon mé khoang 10 ngay, hién tai kham sirc
co hai bén 5/5, bénh nhan hoan toan tinh tao, tiép xuc tét
nhwng van dé la bénh nhan khong thé di lai dwoc va kho
kh&n trong viéc phéi hop dong tac véi nhau, chi diém vé mot
tinh trang c6 tdn thwong ving lién van gitka hai ban cau. Hinh
anh tr cac chudi xung co ban ghi nhan tén thuwong néo cii
viing thai dwong phai, chua di dé& xac dinh chan doan.

Cong hwéng tir hinh thai hoc clia nao cho két qua
dién tich bé& mat thé chai trén lat cat doc gitra thé chai la
2.7 cm?. Theo Jean Pierre Laissy va cong sw, dién tich
trung binh bé mat thé chai trén lat cat doc gitra la 6.36 cm?,
didu nay chirng thwc cé su teo ndo dang ké ving thé chai
trén bénh nhan [6]. Theo nghién ctu clia Hemanth Kumar
va cong su, théng sé FA trung binh ctia ving thé chai la
0.63 + 0.02, v&i chudi xung DTI dwgc chi dinh ghi nhan sy
gidm FA vung thai dwong phai (0.079) va gidm dang ké FA
& gbi — than — 16i thé chai (0.306 - 0.339 - 0.486), FA giam
twong (rng v&i sw gidm dd khuéch tan theo huwéng chinh,
tr d6 goi y tdn thwong vung lién van hai ban cau [5]. Sau
khi hinh anh bd soi than kinh dwoc tai tao va dwng hinh,
cho thay rat rd rang sw khuyét di ctia phan I&n soi truc

TAI LIEU THAM KHAO

viing thé chai, d&c biét 1a viing than thé chai. Dwa trén cac
két qua phan tich dwoc tir hinh &nh hoc, cac chi sé va hinh
anh tai tao cla bénh nhan da giai thich dwgc blrc tranh
toan dién vé bénh canh ctia b&nh nhan.

IV. KET LUAN

Chén thuong so nao la mét van dé sic khée dang
quan tam trong cong déng dé lai nhiéu di chirng vé sau,
d&c biét la teo ndo, mat chirc nang than kinh do sy giam
di s6 lwong soi truc than kinh, day 1a cac tén thwong khé
co thé dwoc chan doan xac dinh bdi cac ki thuat hinh
anh truyén théng. V&i cac ki thuat mai trong hinh &nh hoc
cong hwdng tir cho ra cac hinh anh chuyén biét déng vai
trd quan trong trong viéc chi diém tén thwong. DTI 1a k§
thuat mai phat trién, rat nhay trong viéc phat hién ra sw
gian doan soi truc trong sw bién déi cuc bd khuéch tan
clia cac phan tir nwéc bén trong va xung quanh bé soi
than kinh, hinh anh thu dwoc ti ky thuat DTl sau do6 sé
dwogc xt ly qua ky thuat Tractography dwng Ién hinh anh
bo soi than kinh giup xac dinh dwoc cac sy lién tuc hoac
mat di cac soi truc cla cac vung tén thuwong, tir d6 giup
giai thich toan dién vé bénh canh clta bénh nhan.
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TOM TAT

Chéan thuong so ndo (CTSN) 1a mot ton thurong méc phai cua nio gy ra boi mot tac dong dot ngot 1én viung diu gdy pha v
chirc ning binh thudng ctia ndo bo. Tuy nhién viéc chan doan ton thuong lién quan dén soi truc than kinh va su lién két cling con
bi gi6i han béi cac k¥ thuat hinh anh truyén thong. Bénh nhén nit, 54 tudi, vao vién vi tinh trang kho khan trong phdi hop dong tac.
Tién st ghi nhan chin thuong s¢ ndo nang cd hon mé trong 10 ngay # 10 nam trudc do, dugce diéu tri ndi khoa tich cuc. Sau chin
thuong bénh nhan c6 mot s6 tinh trang bao gdom giam tri nhg, kho khan trong viée phdi hop cic dong tac voi nhau, duge chan doan
hoi ching hau chin dong ndo. Tham kham 1am sang ghi nhan GCS 15 (Glasgow coma scale), strc co tay — chan hai bén 5/5 nhung
bénh nhan khong thé di lai dwoc. Bénh nhan da di kham & nhiéu trung tdm y té nhung van chua c6 bang chiing cu thé dé giai thich
triéu ching cta bénh nhan. Bénh nhan dugc chup hinh dnh bang hé théng may Siemens 3.0 Spectra, cac thong sé dugc xir 1y boi
phian mém Syngo Via 4.1. Cong hudng tir hinh thai hoc ctia ndo (Morphometry) cho thay su giam déng ké thé tich cu tric thé chai.
Hinh anh cong hudng tir khuéeh tan sirc cang (DTI: Diffusion Tensor Imaging) ghi nhan giam thong s6 FA (phan sé di huéng) ving
thé chai va thai duong phai. FA (fractional anisotropy) 1a mot thugc do c6 gia trj tir 0 dén 1 nhdm mé ta muc do di hudéng cia mot
qua trinh khuéch tan. Dya trén su giam cua FA ving thé chai ¢ thé xac dinh chan doan c6 sy mat lién két gitta hai ban cau dai néo.
Cong huong tir bo soi thin kinh (Tractography) tiép tuc duge st dung mé ta sy mat di phan 16n soi truc ving thé chai. Tir d6 cho

thdy MRI — DTI va MRI Tractography la cong cu chan doén hitu dung dé giai thich toan dién vé bénh canh ciia bénh nhan

Tir khoa: Chdn thuong so néo; Teo ndo; Cong huong tir khuéch tan sirc cang; Cong huong tir hinh thdi hoc, Céng hwéng tir

soi truc than kinh.
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