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TOM TAT

Déng kinh la bénh man tinh, ddc trung boi sw phéng dién dot ngdt, qud mirc va dong bé ciia
mét nhém té bao than kinh vé néo, gdy roi loan van dong, cam gidc, gidc quan va tam than & tré
em. Hinh anh hoc dong vai tro quan trong trong xdac dinh nguyén nhadn, dinh huong diéu tri phi
hop. Chup cdt I6p vi tinh (CLVT) c¢6 han ché vé dé phdn giai, voi ty I¢ bo sot ton thuong lén den
50%. Chup céng huong tir (CHT) c¢é d¢ phdn gidi gidi phau cao hon, hiéu qud trong phdt hién ton
thwong thuy thdi duong, loan san vo ndo khu tru, khoi u nho, nhitng thay doi tinh té va cdc di dang
mach mdu. Hé thong CHT tir truong cao 3 Tesla (3T) hodc 7 Tesla (7T) két hop cudn thu da kénh
giip cdi thién dang ké dd nhay phdt hién ton thuong. Cdc chudi xung nhw SWI (Susceptibility-
Weighted Imaging) va GRE (Gradient Echo) ¢6 gid tri trong phdt hién cdc ton thuwong vé ndo tinh
vi. K§ thudt cong hwéng tir khuéch tan sike cang (Diffusion Tensor Imaging — DTI) phat hién cdc ton
thwong gay dong kinh cuc bg o nhitng bénh nhan dong kinh khang tri. Cong hwong tir chirc nang
(Functional Magnetic Resonance Imaging — fMRI) duwoc sir dung dé ldp ban do chirc ning ndo &
bénh nhan cé chi dinh phdu thudt. Cong huong tir phé (Magnetic Resonance Spectroscopy-MRS) ¢é
¥ nghia tién heong doi véi bénh nhdn phdu thudt déng kinh. Céc ky thudt y hoc hat nhan nhir chup
cat I6p phat xa don photon (Single-Photon Emission Computed Tomography-SPECT) ddnh gid tudi
mdu va chup cdt 16p phat xa positron (Positron Emission Tomography-PET) ddnh gid chuyén héa
ndo, dac biét hitu ich ¢ bénh nhdn co CHT dm tinh, thong qua danh gia gitta cdac con dong kinh cho
thdy giam twéi mdu hodc giam chuyén héa tai vimg sinh dong kinh. Viéc chudn héa quy trinh chup
theo khuyén cdo HARNESS (Harmonized Neuroimaging of Epilepsy Structural Sequences) ciia ILAE
gip t6i wu héa o nhay trong phat hién cdc ton thwong nho.

Tir khoa: Bong kinh tré em, cdt [6p vi tinh, cong huong tir, chup cdt [6p biec xa don photon,
chup cat 6p phdt xa positron.
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THE ROLE OF NEUROIMAGING IN THE DIAGNOSTIC EVALUATION OF
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Epilepsy is a chronic neurological disorder characterized by sudden, excessive, and

synchronous neuronal discharges within the cerebral cortex, resulting in motor, sensory, or

psychiatric disturbances in children. Neuroimaging plays a pivotal role in identifying the

underlying etiology to guide appropriate therapeutic interventions. Computed Tomography (CT)

is limited by spatial resolution, with a reported false-negative rate of up to 50% for epileptogenic

lesions. Magnetic Resonance Imaging (MRI) offers superior anatomical resolution and is highly

effective in detecting temporal lobe pathologies, focal cortical dysplasia (FCD), small tumors,

subtle structural changes, and vascular malformations. High-field MRI, such as 3 Tesla (3T) or 7
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Tesla (7T), combined with multi-channel coils, has significantly enhanced diagnostic sensitivity.
Advanced sequences, including Susceptibility-Weighted Imaging (SWI) or Gradient Echo (GRE),
facilitate the detection of subtle cortical lesions. Diffusion Tensor Imaging (DTI) investigates
localized epileptogenic foci in patients with refractory epilepsy. Functional magnetic resonance
imaging (fMRI) is used for preoperative functional mapping in surgical candidates with refractory
epilepsy. Magnetic resonance spectroscopy (MRS) provides prognostic information in patients
undergoing epilepsy surgery. In MRI-negative cases, Single-Photon Emission Computed
Tomography (SPECT) for perfusion assessment and Positron Emission Tomography (PET) for
metabolic evaluation are invaluable; interictal imaging typically reveals hypoperfusion or
hypometabolism within the epileptogenic zone. Adherence to the HARNESS (Harmonized
Neuroimaging of Epilepsy Structural Sequences) protocol, as recommended by the ILAE,
enhances sensitivity for detecting subtle epileptogenic lesions.

Keywords: Pediatric Epilepsy, Computed Tomography (CT), Magnetic Resonance Imaging
(MRI), Single-Photon Emission Computed Tomography (SPECT), Positron Emission Tomography (PET).

I. PAT VAN PE

Dong kinh 1a mdt bénh man tinh, khong Iay nhiém pho bién ctia hé than kinh trung
uong. bay la biéu hién cua su phong dién dot ngot, qua muc, ddng bo ctia mot nhom té bao
than kinh & v6 ndo. Lam sang bao gdm cac rdi loan vé van dong, cam giac, gidc quan, tim
than, than kinh thyc vat tily thudc vi tri ndo bi kich thich. Theo dinh nghia cap nhat ctia Lién
doan Chdng dong kinh Qudc té (International League Against Epilepsy-ILAE), chan doan
mic bénh dong kinh khi: xuat hién it nhat hai con co giat tw phat cach nhau trén 24 gid hoic
mot con dong kinh va c6 kha ning tai phat con tiép theo twong duwong nguy co tai phat chung
> 60% trong 10 nam ké tiép hodc duoc chan doan hoi chimg dong kinh [1].

Dir liéu tur bao cao “Géanh nang bénh dong kinh & tré em va thanh thiéu nién trén
toan cau” cho théy hién c6 khoang 18,15 triéu tré em va thanh thiéu nién dudi 20 tudi mac
dong kinh trén toan thé gidi trong do 8,24 tricu 1a dong kinh vo can va 9,91 triéu 1a dong
kinh thtr phat. Ty 1¢ méc bénh dong kinh tré em toan cau 1a 690 trén 100.000 dan [2].

Hau hét cac truong hop mac dong kinh déu 1a khong rd nguyén nhén. Tuy nhién mot
ty 18 c6 thé do nhitng yéu t6 nhu: di truyén, ton thuong nio (chan thuong so nio, sau phau
thut ndo, bénh 1y mach mau ndo), viém nhiém hoic nguyén nhan nhiém doc, rbi loan
chuyén hoéa. Khoang 60% bénh nhén bi dong kinh ¢6 thé dugc kiém soat bang thude. Tuy
nhién, mot s truong hop khong dap tng thudc chdng dong kinh, phai diéu tri bang phau
thuat. Cac nguyén nhan dan dén dong kinh khang tri c6 thé chia thanh 6 nhém 16n: nhom
bat thuong phat trién vé ndo (Lac chd chit xam, Loan san vo ndo khu tr, Pa hoi ndo nho,
Hemimegalencephaly, Schizencephaly); nhom bt thuong hoi hai ma; nhom dong kinh lién
quan dén khéi u (Ganglioglioma, DNET, Pleomorphic Xanthoastrocytoma,
Oligodendroglioma, Hypothalamic harmatoma); nhém hoi ching than kinh da (Tuberous
sclerosis complex, Sturge-Weber Syndrom); nhom bat thuong vé mach mau (Cavernous
Hemangioma, Arteriovenous Malformation); nhém hon hop (Rasmussen Encephalitis, Seo
v6 ndo va md than kinh dém-Seo hdi ndo) [3].

Chén doan dong kinh chu yéu dua vao 1am sang va dién ndo. Su ra doi va phat trién
vuot bac cua cac ki thuat hinh anh hoc than kinh da gitp chan doan nguyén nhan gay dong
kinh, 14 chia khoa then chét dé quyét dinh diéu trj ndi khoa hodc can thiép phﬁu thuat.

Hinh anh hoc than kinh cau triic giiip xac dinh bat thuong giai phau lién quan dong
kinh, trong d6 cong hudng tir (CHT) uu diém vuot troi so véi cat 10p vi tinh (CLVT). Quy
trinh chup chup cong hudng tir can chuan héa theo khuyén cao ctia ILAE d6ng thuan nham
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t6i wu hoa viéc phat hién cac ton thuong nho.

Mot sb nguyén nhan dong kinh khong thé xéac dinh dugc trén hinh anh hoc thong
thuong, hinh anh hoc than kinh chiic ning s& cung cép thém nhleu thong tin, hd trg chin
doan. Hinh anh hoc than kinh chirc ning gip xac dinh vi tri rdi loan chirc nang nio thong
qua nhitng thay d6i trong qua trinh chuyén héa ndo hodc luu lugng tudi méu cia cac cau
trac va vung néo cu thé.

Bai tong quan nay nham muc dich hé théng hoa vai tro cta timg k¥ thuat hinh anh,
nham cung cdp mot cai nhin toan dién vé hinh anh hoc trong chan doan dong kinh tré em.

II. NOI DUNG TONG QUAN

K¥ thuat hinh anh trong chan doan dong kinh co thé chia thanh hai nhom 16n: hinh
anh hoc than kinh cdu trac va hinh anh hoc than kinh chirc nang. Hinh anh hoc cau trac gitp
xac dinh cac bat thudng vé mat giai phau lién quan dén co giat. Hinh anh hoc chirc ning
cung cap thong tin b sung khi nguyén nhan gay dong kinh khong xac dinh dugc trén hinh
anh hoc cau trac hoac phat hién 1am sang va hinh anh hoc céu trac khong phu hop.

Hinh anh hoc than kinh ciu trc giiip xac dinh nguyén nhan bét thuong giai phau
ndo giy ra cac con dong kinh. Chyp anh than kinh cdu trac chu yéu xoay quanh CHT va
CLVT. Cong huodng tir co nhiéu wu diém duge lya chon. CLVT c6 vai tro trong vi¢c xac
dinh cac ton thuong voi hoa va xuat huyét [4].

Hinh anh hoc than kinh chirc nang déng vai trd quan trong trong viéc danh gia trudc
phau thuét cho bénh nhan dong kinh khang thudc. K thuat nay xac dinh cac bat thuong chu
yéu thong qua céc r6i loan trong qué trinh chuyén hoa hodc lwu lwong mau nio. Nhiéu ky
thuat khac nhau duogc str dung trong chup anh than kinh chtrc ning nhu: cong hudng tir chirc
nang (Functional Magnetic Resonance Imaging-fMRI), Chup cit 16p birc xa don photon
(Single Photon Emission Computerized Tomography-SPECT), chup cit 16p phat xa positron
(Positron Emission Tomography-PET) va chup cong huong tur phd (Magnetic Resonance
Spectroscopy-MRS). Su két hop cua cac ky thuét chup anh nay c6 thé x4c dinh hiéu qua vi
tri ton thuong gy dong kinh tiém 4n trong bénh dong kinh khang tri va hitu ich trong viéc
1ap ké hoach phau thut [4].

2.1. Hinh &nh hoc thén Kinh ciu tric

2.1.1. Chup cit 16p vi tinh

Chup cit 16p vi tinh (CLVT) str dung burc xa ion hoa, tao ra do twong phan mo cimg
rat 16n va do phan giai m6 mém trung binh voi chat luong kém & hé thai duong.

Uu diém cta CLVT la chi phi thap, dé tlep can, dé sir dung va toc do quét nhanh
gitp giam nhu cdu dung thudc an than & bénh nhan nhi; cho phép danh gia nhirng bénh
nhan tré tudi, it hop tac. Tbc @6 quét nhanh cling giap chup CLVT thuan lgi trong truong
hop cép ciru.

Chyp CLVT c6 hi¢u qua trong viéc xéac dinh cac ton thuong voi hoa (trong bénh 1y
nhiém tring bam sinh), xut huyét ndo va ndo thét, di dang than kinh-da va bat thuong dang
ké vé céu triic. Chup CLVT duogc wa chuéng hon chup CHT trong céc ton thwong ndo voi
hoéa (nhiém tring bam sinh—nhidm cytomegalovirus, bénh toxoplasma...) va di dang than
kinh-da (hdi chirng Sturge—Weber), bénh xo cung cu.
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Tuy nhién, chup CLVT bénh nhan c6 nguy co tiép xtic voi birc xa ion hoa; dic biét
tré em 1a di twong nhay cam. Liéu birc xa ddc biét quan trong d6i voi bénh nhan nhi vi
nguy co ung thu trong sudt doi con lai tang 1én lién quan_ dén luong bure xa ion hoa nhén
trén mdi mét vudng bé mit co thé. Do d6, can tudn theo liéu birc xa tdi wu, cang thip cang
t6t. Bén canh d6, chup CLVT tao ra hinh anh c6 do phan giai thdp, khong phat hién dugc
bét thudng & 50% bénh nhan c6 ton thuong cau tric gay dong kinh, vi du céac ton thuong
dong kinh thiy thai dwong nhu xo cimg thai duong giira hodc khéi u nho hoic loan san vo
nio khu tri nhé tinh vi. D6 nhay chung ctia chup CLVT thap khoang 30% do d phén giai
kém & hd thai duong [5, 6].

2.1.2. Chup cong hudéng tir

Chup cong huong tir (CHT) sir dung tir trudng dé tao ra hinh anh va khong gay birc
xa ion hoa. CHT la phuong thirc chup anh dugc lya chon trong chan doan dong kinh vi do
phan giai giai phau cao hon va cung cép chi tiét tot hon nhiéu so voi chup CLVT, do d6 xéac
dinh duoc nhiéu bat thudng hon CLVT.

Chup CHT cho d6 phan giai hé thai dwong tét hon so voi chup CLVT, do d6 hiéu
qua trong xac dinh ton thuwong ving thai dwong. CHT ciing x4c dinh loan san vo ndo khu
tra, xo cung thai duong gitta, khdi u nho, nhitng thay doi tinh té va di dang mach mau c6
thé bj bo sot trong chup CLVT [7].

Han ché ctia CHT 1a kha ning tiép can han ché ¢ cac nudc kem phat trién, toc do
quet cham, chi phi cao, hién tuong nhiéu do chuyén dong va yéu cau phai dung thudc an
than khi sy hop tac bi han ché. Khong thé chup CHT khi c6 mdy tao nhip tim va cac cdy
ghép kim loai khac trong nguoi.

Chup CHT, bé day cac lat cat khoang 3—4 mm trén cic chudi xung, v6i chudi xung
T2W cit 1at mong 2 mm khi nghi ngd loan san vo nio khu tra va c6 do day 1-1,5 mm d6i
véi chudi xung T1 3D. Trong truong hop dong kinh khu trg, co thé can cac lat mong hon dé
xéac dinh cac di tat vo ndo tinh té. Cac chu01 xung hinh anh trén nén dugc chup 6 hai mat
phang axial va coronal oblique dé quan sat tt nhat hoi hai ma. Khong chi dinh dung thude
tuong phan Gadolinium thudng quy. Thudc twong phan chi dinh khi nghi ngd khdi u, di
dang mach mau, viém nhiém [8].

Déi voi tré em dudi hai tudi, mot sé chudi xung déc biét nén dung vi nhiing thay d6i
phat trién nhanh chong lira tudi ndy c6 thé che gidu khiém khuyét gy dong kinh. Hai thay
dbi phat trién quan trong nhit xay ra trong vai nim dau doi 1a giam tong thé tich nudc va
treong thanh ctia qua trinh myelin hoa, cho phép d& dang xac dinh chat xam va chit tring.
Do d6, véi cac kiéu myelin hoa thay d6i, CHT sir dung chudi xung TIW va T2W d6 phan
gidi cao & mit phang axial va coronal kém vdi cac chudi xung 3D. Mot s6 tac gia ciing dé
xuét sir dung chudi xung hoi phuc héi dao nguoc STIR (Short Time Inversion Recovery)
kép thay vi chudi xung T2W & nhom tudi duéi hai tudi. Bénh nhéan bi co giat dai ding va
hinh anh CHT binh thuong trong hai nim dau doi can chup lai CHT lai sau mdi 6 thang va
khi 30 thang tudi, sy myelin hoa truong thanh co thé cung cip nhiéu théng tin hon vé nhimng
bat thudng vé vo nio [8].

Céc ky thuat CHT tién tién sir dung cudng do tir truong cao nhu 3 Tesla (3T) hodc 7
Tesla (7T) va cac cudn thu da kénh da cai thién dang ké do nhay. Viéc sir dung cuong do tir
trudng cao hon va cac cudn day da kénh cai thién tinh ddng nhat ciia hinh anh va do phan giai
khong gian tot hon; tuy nhién, ching d& bi anh hudng boi cac anh gia do chuyén dong. CHT
3T phat hién va mé ta cac bat thuong vé cau triic ndo tot hon & bénh nhan dong kinh khu tr
so véi CHT 1,5T. Trén may CHT 3T phat hién 65 trong sé 74 trudng hop, so v6i 55 trong sd
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74 truong hop dugc phat hién boi CHT 1,5T; cac ton thuong duge mo ta chinh xac trong 63
trong s6 74 truong hop sir dung CHT 3 T, so v6i 51 trong s6 74 truong hop sir dung CHT 1,5
T [9]. St dung CHT tir truong cao hira hen cho viéc chan doan loan san vo nio khu tra (Focal
Cortical Dysplasia-FCD). Viéc str dung CHT 3T trong bénh Iy FCD da phén loai lai gan 5%
cac truong hop trude ddy duoc chan doan am tinh véi cac may CHT tir truong thap. Dir liéu
ban dau cho thiy st dung may CHT tir trudng cao 7T véi chudi xung Gradient Echo (GRE)
hodc chu6i xung Susceptibility Weighted Imaging (SWI) dé chan doan FCD c6 tiém ning xdc
dinh cac ton thuong vo ndo tinh vi [10]. De Ciantis va cong s, trong nghién ctru ciia minh vé
21 bénh nhan méac chimg dong kinh cuc bd khang tri, da chimg minh rang viéc sir dung CHT
7 T @ phat hién FCD gay dong kinh khong thé nhin thdy trén CHT thong thudng [11].

2.1.3. Chup céng huwéng tir khuéch tan sirc cing (Diffusion Tensor Imaging-DTI)

DTT la mot ky thuat chup cong huong tir twong dbi moi, chit yéu duoc st dung dé
danh gia nhitng thay doi vé cau triic vi mé trong nio bang cach do d6 di chuyén cua cac
phan tor nude trong mo. Kha nang chup anh cua né dua trén kha nang xac dinh huéng va
dic diém khuéch tan cta chat trang [12]

D6 di huéng phén sé (Fractional anisotropy: FA), 1a dai luong dugc st dung rong
rdi nhét trong DTI. FA biéu thi luong bat ddi xtg khuéch tan trong mot voxel. FA 1a dau
hiéu cua tinh toan ven cua soi truc. Cac gia tri FA bang 0 va 1 twong tmg véi 6 dang hudng
v6 han va do di huéng vo han. Do khuéch tan trung binh (Mean Diffusivity-MD) 1a thudc
do chuyén dong phén tir trung binh. Kich thudc va tinh toan ven cua té bao anh huéng dén
MD, duoc biét 14 c6 lién quan dén hoai tir, phti né va sé luong té bao [12]

Ung dung DTI trong chén dodn, theo doi dong kinh

Bénh nhan bi dong kinh thuy thai duong khang trj biéu hién ting kha nang khuéch
tan va giam FA ¢ vung hoi hai ma bi xo cung, cho théy su hi¢n dién cua tinh trang mét to
chtre cdu trac [13]. Co nhirng phat hién tuong ty ¢ vung c6 di dang v6 néo trong khi chup
CHT thong thuong cho két qua binh thuong [14]. Nhing phat hién nay cho thay DTI c6
trién vong trong viéc nghién ctru cac ton thuong gy dong kinh cuc bd ¢ nhitng bénh nhan
dong kinh khéng tri.

Céc nghién ctru gan ddy cb gang tim hiéu co ché sinh bénh cua dong kinh thuy thai
duong d3 tap trung vao tinh toan ven cua chat tring [15]. Mot phan tich téng hop sir dung
dir liéu gop tir 13 nghién ctru da chimg minh riang FA trong chét tring & ca hai ban cAu ndo
thip hon & nhitng bénh nhan bi dong kinh thuy thai dwong bi xo cimg héi hai md mét bén
s0 vO1 nhitng nguoi tham gia khoe manh. Cac gia tri MD tang cing duoc nhin thiy & ca hai
bén, nhung nhimg thay doi nay 16n hon & chat trang duoc két n61 voi thuy thai duong bi anh
huong. Nhimg phat hién nay chirmg minh rang tinh toan ven vé mit cu tric bi rdi loan o
ban céu ndo cung bén, v6i muc d6 nghiém trong thay doi tiy theo khoang cach tir cac 6
dong kinh [16]. Mic du can tién hanh thém cac nghién ciru dé xéac nhén vai tro cua DTI
trong viéc danh gia dong kinh, nhung cic nha nghién ctru déu dong y rang DTI hitu ich
trong viéc xac dinh céc o dong kinh.

DTI cling nhay cdm v6i cac bénh 1y tdn vo ndo la co sé cua bénh dong kinh. Cac
khu vuc c6 @ khuéch tan trung binh ting va d6 di hudng phén s6 giam tuong quan véi cac
bat thuong. Ca phép do chup anh tensor khuéch tan va ban ghi dién ndo dd déu tim thay sy
phil hop khong gian tot gitra hoat dong dang dong kinh va cac bét thuong vé do khuéch tan
& gan 50% bénh nhan [17]
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Hinh 1. Phi dai ntra ban cau phai véi bénh nhan dong kinh khang tri.

Hinh a: chira hoéi ndo phdng va vé ndo day (ddu miii tén) va thay doi tin hiéu T2W viing dudi chdt
trang (mii tén). Hinh b: cong huéng tir khuéch tan sire cing cho thay tang myelin héa ¢ chdt
trdng thity tran trude phdi. Hinh c: chup cdc bé soi than kinh cho thdy nhiéu soi than kinh bédn cau
phdi so trdi. Hinh d: hinh anh MRI/FDG-PET cho thdy hoat dong ting chuyén héa vé ndo thity
tran phdi trong con co gidt. Nguon [18]

2.2. Hinh &nh hoc than Kinh chirc niing

Hinh anh hoc than kinh chirc nang gitp xac dinh vi tri 16i loan chuc ning ndo thong
qua nhitng thay dbi trong qua trinh chuyen hoa ndo hodc luu lugng méu cuia cac cdu tric va
vung nao cu thé, co kha ning ho trg chan doan va diéu tri bénh dong kinh khang tri. Cac ky
thuat hinh anh hoc chirc nang xac dinh dugc vi tri cac o dong kinh ma k¥ thuat hinh anh hoc
cau trac khong phat hién dugc. Ngoai ra con giup 14p ké hoach diéu tri phiu thuat va theo
doi bénh nhan.

Céc k¥ thuat hinh anh danh gia chirc ning than kinh duoc sir dung trong bénh dong
kinh & tré em bao gdm fMRI (functional MRI-chup céng huodng tir chirc ning), SPECT
(single photon emission computerized tomography-chup cit 16p bang birc xa don photon),
PET (Positron emission tomography-chup cit 16p phat xa positron va MRS (Magnetic
Resonance Spectroscopy- chup cong hudng tir phd) [4].

2.2.1. Cong hwéng tir chirc nang

Cong huong tir chirc nang fMRI 1a mét ky thuat chup CHT ghi nhén sy thay dbi
trong tin hiéu phu thudc ndng do oxy mau xay ra khi cic phan trong nio dang hoat dong.
Day 14 k¥ thuat hinh dnh c6 tim quan trong danh gia trudc phau thuat ciia nhitng bénh nhan
dong kinh du diéu kién phiu thuat. Muc tiéu cua phau thuat 13 loai bo khu vure ndo gy ra
con dong kinh trong khi ngan ngtra t6n thuong cac Vung nio kiém soat chtic nang thiét yéu.
Lap ban dd chirc nang lién quan dén viéc xac dinh vi tri cac vang chire nang, thuong la ngon
ngilr, van dong va vo ndo thi giac [19] va moi quan hé cac vung nay véi cac 6 dong kinh. Vi
dy, khi cac 6 dong kinh gan v6i vo ndo cam gidc van dong chinh, viéc xac dinh vi tri chinh
xac clia ving chirc nang so vai ton thuong c6 thé gitip du doan lidu c6 kha niang xay ra tinh
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trang thiéu hut cam giac van dong do cat bo b dong kinh hay khong [20]. fMRI ¢6 thé duoc
sur dung trude khi phﬁu thut dé xac dinh vi tri ton thuong so v6i chirc nang néo binh thuong
nham giam nguy co mic cac khiém khuyét sau phau thuat va ngay cang dugc ap dung dé
1ap ban dd chtc ning nio ¢ nhitng bénh nhan du diéu kién phau thuat dé diéu tri bénh dong
kinh khang tri. Thong qua nghién ctru va kinh nghiém lam sang, fMRI da dugc sir dung
thanh c6ng trong nhém tré em va tham chi co thé 4p dung cho tré em tir 57 tudi. Mot sd
nghién ctru dé chira rang viéc ghi d6ng thoi dién ndo EEG (Electroencephalogram) va fMRI
cung cap thém chi tiét vé sy phong dién dong kinh trong con va giita con, giup hiéu rd sinh
1y cua bénh dong kinh va xéac dinh vi tri ciia vung khoi phat con dong kinh [21].

2.2.2. Chup cit 16p birc xa don photon (Single photon emission computerized
tomography-SPECT)

Chup cit 16p birc xa don photon (SPECT) 1a mét ky thuat hinh anh y hoc hat nhan,
st dung tia Gamma, danh gia dinh lugng va dinh tinh luu lugng tudi méu ndo mot vung nao
[22]. SPECT cho théng tin hinh anh ving vé ving giai phau va hoat dong sinh hoc (luu
lugng mau ndo) tai mdi vi tri trong viing 3D duge phan tich. Nguyén 1y dua trén sy gia ting
luu lugng mau nao vung trong con dong kinh hodc giam luu luong méu nao gitra cadc con
dong kinh tao thanh co s& cho viéc ing dung SPECT trong chan doan bénh dong kinh.
99mTc-HMPAO la chéit danh dau phat xa Gamma duogc hép thu theo cach tuong tu nhu luu
lwong mau ndo va di dugc chirg minh 1 hitu ich trong hinh anh hoc than kinh chirc ning
danh gid bénh dong kinh. SPECT khong dugc chi dinh cho tat ca bénh nhan dong kinh
nhung c6 vai trd quan trong trong viéc xac dinh vi tri cac 6 dong kinh va danh gia trudc
phau thuat cho bénh nhan, dic biét 1a nhitng bénh nhan dong kinh khang tri. Krsek va cong
su da nghién ctru trén mot quén thé 16n bénh nhan nhi bi di tat vo ndo va cho théy SPECT
trong con dong kinh c6 hi¢u qua cao trong xac dinh vi tri ton thuong di tat vo nao [23].

2.2.3. Chup cit 16p phat xa positron (Positron emission tomography-PET)

Chup cit 16p phat xa positron (PET) 1a k¥ thuat hinh anh y hoc hat nhan phét hién
tia Gamma phat ra tir chit danh dau phong xa phat positron. Chét danh dau phong xa phd
blen nhat duoc sir dung dé chup anh than kinh 1a 18F- flouro-deoxyglucose (FDG). Chat nay
gan dung voi cac qua trinh chuyén hoa trong ndo, cung cp nhiéu thong tin vé chirc nang va
chuyén hoa ctia té bao than kinh. Chit danh ddu phong xa nay duoc tiém vao co thé, di dén
cac co quan. Tai do, chit danh dau s& dugc sir dung dé tao nang luong. Chat danh diu sé di
dén cac mo ma & do glucose dugc dung dé tao thanh nang luong. Thuc hi¢én PET Scan nham
phat hién ngudn ning lugng dugc phong thich baoi cac hat positron. Day 13 nhitng hat nho
duoc hinh thanh khi chét phong xa bi pha v trong co thé. Hat positron s€ tao thanh tia
Gamma khi ching bi phd v&. May quét s€ phat hién ra cac tia Gamma nay va s€ tao nén
hinh anh khong gian ba chiéu. Hoat dong ctia cac co quan trong co thé c6 gi bat thudng hay
khong hodc hoat dong qua mirc nhu thé nao s& duge phét hién thong qua hinh anh thu dugc.
Hinh anh PET thu dugc c¢6 nhiéu mau sic va do sang khac nhau bai cac 16p khac nhau cua
cac hat positron. Cac vung co6 lugng 16n chét danh dau phong xa tich tu lai s€ c6 nhiéu tin
hiéu hon. Nhiing ving c6 it tin hiéu hon 1 noi tap trung it chat ¢anh dau phong xa [4].

Hau hét chup PET trong dong kinh sir dung chat ¢anh dau phong xa FDG trong trang
thai gitra cac con dong kinh. Thuong khé thyc hién duge PET trong con dong kinh vi thoi
gian ban hily ctia chat danh dau phong xa dugc sir dung cuc ky ngén. D6i voi bénh nhan bi
dong kinh thuly thai dwong, cic nghién ctru thuc hién gitta cac con dong kinh, cho thay co
tinh trang giam chuyén héa & cac ving gay dong kinh. FDG-PET giita cic con dong kinh
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cung cip thém thong tin vé cac & giy dong kinh, c6 thé phat hién cac bat thuong ¢ bénh
nhan dong kinh, ngay ca nhitng bénh nhan c6 CHT binh thuong. B nhay cua FDG-PET
giita cac con dong kinh cao ddi voi dong kinh thily thai dwong nhung khong rd rang ddi voi
dong kinh thuy ngoai thuy thai duong [4]

Hinh 2. Loan san vo nao khu tru.

Hinh bén trdi cho thdy hinh anh CHT axial chudi xung FLAIR ciia bé gdi 8 tudi, cho thdy
ting tin hiéu khu trii vo ndo chat xam viing dinh phdi, dau hiéu phé bién ciia FCD. Gidi
phadu bénh chitng minh la FCD type 2B. Hinh bén phdi ciia ciing bénh nhén: hinh chup véi
FDG-PET cho thdy viing gidam chuyén héa (miii tén) tiwong 1ing véi ving tang tin hiéu bat
thwong trén chudi xung FLAIR. FDG-PET giiip phdt hién nhitng FCD khéng quan sdt
dwoc hodc rat tinh té trén MRI thuong quy. Nguon [24]

2.2.4. Cong huéng tir phd (Magnetic Resonance Spectroscopy-MRS)

Cong huong tur phd (MRS) 1a mot ky thuat s dung tir truong ¢6 cuong do cao dé
cung cip ca thong tin chi tiét vé ciu triic va chirc ning ctia ndo. MRS cho thiy sy giam tin
hiéu Nacetyl aspartate (NAA) va tang tin hi¢u Creatinine va Choline. MRS c6 d6 nhay cao
phat hién nhiing bét thuong vé sinh hoa ¢ cac 6 dong kinh & nhirng bénh nhan co giat ma
chup anh than kinh cdu trac khong thé ching minh duogc cac tén thuong [22]. MRS duoc
chtng minh 14 ¢6 tim quan trong d6i v6i bénh nhan bi dong kinh thuy thai duong va ¢ y
nghia tién lugng ddi véi bénh nhan phau thuat dong kinh. Tuy nhién, &6 nhay phat hién
nhimg ton thurong dong kinh méi ctia vo ndo va dong kinh ngoai thai dwong chua dugc xac
dinh 10 rang [25].

2.3. Hinh danh hoc da mé6 thirc

C6 nhiéu k¥ thuat hinh anh phat hién cac bat thuong vé cau trac va chirc ning cta 6
dong kinh. Mot trong nhitng dot pha trong chan doan hinh anh than kinh quan 1y bénh dong
kinh 1a sy tich hop va phdi hop cac k¥ thuat hinh anh khac nhau. Phuong phép tiép cin da
mo thire nhu chup cdng huong tir, chup cong hudng tir khuech tan strc cang, ky thuét hop
nhat FDG-PET/MRI, chup anh SPECT va chup anh nguon tir. Mot s6 nghién ctru da chi ra
rang hi€éu qua chan doan dugc cai thién ddi véi cac ton thuong dong kinh tiém an khi két
hop PET/MRI [26, 27]. Desarnaud va cong su da chi ra rang viéc tich hop FDG-PET/MRI
c6 gia tri dinh vi cao trong FCD loai 2 va k¥ thuat nay gitp cai thién két cuc phau thuat
dong kinh ngoai thai dwong, ngay ca ¢ nhiing bénh nhan c6 CHT am tinh [28].

Mdi ky thuat c6 diém manh va diém yéu khac nhau, cung cip thong tin vé cdu tric
va chirc ning ndo trong con va giita cac con dong kinh. Do d6, cac k¥ thuat khong thé thay
thé nhau, ma thay vao d6 12 bo sung cho nhau. Su két hop da mé thirc cac ki thuat hinh anh
dé xéac dinh cac 6 dong kinh can dugc tdi wu hoa theo timg trudng hop cu thé.
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2.4. Cac chudi xung chup cong hwéng tir trong chan doin bénh ly déng kinh
Chan doan dong kinh 1a mot qua trinh phtrc tap doi hoi sy két hop cua nhiéu phuong
phap nhu hinh dnh va 1am sang dé xac dinh nguyén nhén va vi tri cia 6 dong kinh. Chup
cong huong tir cho nhiéu thong tin quan trong trong chan doan va lap ké hoach dleu tri. Voi
nhiéu chudi xung khac nhau, mdi chudi xung c6 mot vai tro trong phat hién loai ton thuong.
Chon lya cac chudi xung pht hop hodc phdi hop cac chudi xung c6 gia tri phat hién nhimng
t6n thuong nho, nang cao hiéu qua chan doan.

2.4.1. Chudi xung T1 3D

Chudi xung T13D Gradient Echo duoc si dung nhu SPGR (Spoiled Gradient
Recalled Echo) hoac MP-RAGE (Magnetization-Prepared Rapid Gradient-Echo). Chubi
xung nay cho phép danh gia t6t giai phau, hinh thai nhu mé nio, phan biét ranh gioi chat
trang va chat xam. Cac nguyén nhan giy dong kinh nhu Iac chd chat xam, tat da hoi ndo
nho, loan san vo ndo khu tra dugc phat hién t6t [29].

2.4.2 Chudi xung T2W va FLAIR

Pénh gia bat thudong tin hiéu (vo no, dudi vo). Pic biét tang tin hiéu lién quan dén
tang sinh than kinh dém (Gliosis). Seo sau phau thuat, loan san vé ndo khu tra dugc phat
hién t&t [29]. Tuy nhién, do cac cu trac hé vién von co tin hiéu ting tw nhién trén chudi xung
FLAIR, chudi | Xung nay co thé kém nhay trong phét hién xo hoa ho6i hai ma ¢ mirc do rat nhe.
Ngoai ra, chudi xung FLAIR khong nhay trong phat hién cac t6n thuong lién quan den dong
kinh & tré so sinh va nhii nhi du6i 24 thang tudi, do qua trinh myelin hoa chua hoan tat.

2.4.3 Chubi xung nhay tir

Chu01 xung nhay tir nhur T2" hodc SWI (Susceptibility weighted imaging) phat hién
tbt cac ton thuong xuat huyét hodc voi hoa. N6 ting dod nhay bang cach phat hién cac ton
thuong voi hoa tiém an hodc céac di dang mach méu c6 thé gay ra cac con coNglat cua bénh
nhan [30]. Cac Cavernoma, hoi ching Sturge Weber dugc phat hién nho chuoi xung nay.

2.4.4 Chudi xung T1W IR (T1W-Inversion Recovery)

bay la qhuSi xung cho d¢ phan giai chét xam, chét tréng cao. Phat hién tt bat thuong

nhu lac cho chat xam, tat da hoi ndo nhd, ndo nhan, bat san thé chai...
2.4.5 Chudi xung T1 c6 tiém thudc twong phin

Phat hién cc u ndo, danh gia ban chét u. Ngoai ra gitip phat hién cac di dang mach mau

ndo nhu di dang dong tinh mach ndo, di dang phét trién tinh mach, cdc u mach mang mém...
2.4.6. Cac quy trinh chup dwgc khuyén nghi

Theo Jorg Wellmer, nghién ctru 2740 bénh nhén dong kinh trude phau thuat, xac dinh
cac ton thuong giy dong kinh phd bién va bo chudi xung can thiét dé phat hién dang tin cay
cac ton thuong nay. Tac gia su dung 6 chudi xung: T1 3D Gradient Echo, chudi xung T2W
va FLAIR ¢ mat phang axial va coronal va chudi xung nhay tir & mit phang axial [29]. Cu thé
nghién ctru cho thay chudi xung FLAIR riéng 1¢ phat hién 84,8% cac ton thuong gay dong
kinh. Phdi hop thém chudi xung T2W, d6 nhay Ién dén 91,64%. Chudi xung nhay tur nhu T2
hoac SWI phat hién thém céc ton thuong voi hoa va xuat huyeét tang hiéu qua chan doan bénh
ly dong kinh 1én dén 97,41%. Nghién ctru cling chi ra néu phoi hop thém chuoi xung T1 ¢6
tiém thudc twong phan thi hiéu qua phat hién ton thuong dat 100% [29]. Ngoai ra, tac gia con
luu y dén bé day lat cat trong protocol chup chén doan bénh ly dong kinh. Trén may CHT
1,5T, dbi voi chudi xung T1 3D, d§ day lat cat yéu cau < 1 mm vi néu nhitng ton thuong kich
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thuoc nho ma bé day lat cit day s& bo sot ton thuong. Di voi cac chudi xung con lai, bé day
lat cit nén < 3 mm dé dam bao chat lwong hinh anh. May CHT 3T thi c6 thé cit mong hon
[29]. Hudng mat phang cat ciing la mot yéu t6 quan trong trong chan doan dong kinh. Jorg
Wellmer dé xuit dbi voi chudi xung T1 3D Gradient Echo, huéng cit duong nbi mép trude-
mép sau gian ndo. Di véi cac chudi xung T2W, FLAIR: mit cit axial qua thiy thai duong
va coronal oblique vudng goc truc dai thuy thai duong. Ddi voi chudi xung T2" hodc SWI truc
cit khong nhat thiét theo truc thuy thai duong, c6 thé thay doi truc cat dé tranh nhidu [29]

HARNESS-MRI (Harmonized Neuroimaging of Epilepsy Structural Sequences) la
quy trinh chup CHT cau trac gdm ba chudi xung chinh. Quy trinh chup nay duoc ILAE
ddng thuan nham t6i wu hoa viéc phat hién cac tén thuong nho nhu loan san vo nio hay xo
hoa h01 hai mé. Quy trinh nay ap dung cho ca ngudi 16n va tré¢ em. HARNESS co tinh hi¢u
qua vé thoi gian, mdi chudi kéo dai khoang 7—10 phut, véi tong thoi gian khao sat khong
vuot qua 30 phat véi cudn thu da kénh. Quy trinh chup theo HARNESS duoc t6i wu hoa
cho hé théng CHT 3T néu c6 sin. Mic du c6 thé thyc hién quy trinh nay trén cac hé thong
1.5T thé hé méi, chat luong hinh anh tong thé ¢ thé thap hon so véi 3T.

Quy trinh bao gém ba chudi xung chinh: (1) 3D T1-weighted gradient echo véi kich
thuoc voxel (phén tir thé tich) ddng hudng milimet 1 x 1 x 1 mm?, khong co6 khoang cach
gilra cac lat cat (nhu MP-RAGE hodc cac ky thuat tuong duong) dé danh gia hinh thai va
cau tric giai phau vo ndo; (2) 3D FLAIR v6i voxel dang huéng milimet 1 x 1 x 1 mm? va
khong c6 khoang cach giira cac 1at cit, nham phét hién ving ting tin hiéu lién quan dén
gliosis va gidn khoang gian bao; va (3) Chudi turbo spin echo (TSE) T2-weighted mit phang
dung ngang d6 phan giai cao (vi du 0,4x0,4x2 mm, khong c6 khoang cach lat cit) vudng
gdc voi truc dai hoi hai ma dé danh gia chi tiét cdu trac ndi tai va co gia tri dic biét trong
phat hién xo héa hdi hai ma. Co6 thé bd sung T1 sau tiém Gadolinium, SWI hodc T2* khi
nghi ngd u, di dang mach mau hay t6n thuong xuét huyét. Cach tiép cin chuan hoa nay giup
nang cao d nhay phat hién tdn thuong cAu tric kin ddo, dac biét trong dong kinh khang tri
va danh gia tién phau [31].

Hinh 3. Quy trinh chup theo HARNESS chup trén may CHT 3 Tesla.
Hinh anh T1-weighted gradient echo (cac anh hang trén) va FLAIR 3D (cac anh hang
didi) theo mat phang axial, coronal va sagital, voxel 1 x 1 x 1 mm. Nguon [31]
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Hinh 4. Quy trinh chup HARNESS trén may CHT 3 Tesla.

Hinh bén trdi: hinh anh 2D T2-weighted (turbo spin echo) mdt phing Coronal véi dé phdn gidi cao
(0,4%0,4%2 mm) bao phii toan bg thuy thai dwong va hoi hai md. Hinh bén phai: Cdc lat cdt mdt
phang dumg doc, vuong goc voi truc dai cia hoi hai ma ¢ mirc dau (Ant), than (Mid) va dudi (Post)
ciia hoi hai md, nham toi wu héa viéc danh gid cdu triic bén trong ciia hoi hai ma. Nguon [31]

1. KET LUAN

Pong kinh 1a bénh ly man tinh, hiém gap ¢ tré¢ em. Cong hudng tur 1a k§ thuat hinh
anh c6 nhiéu wu diém trong chan doan nguyén nhan dong kinh, do nhay cao véi may tur
truong cao tir 3 Tesla trd 1én, voi quy trinh chup theo HARNESS. Mot s6 truong hop kho,
c6 thé am tinh trén hinh anh cong hudng tir, viéc phdi hop cac ki thuat hinh anh nhu cong
hudng tir chtc ning, cong hudng tir khuéch tan sire cing, cong hudng tir phd hodc chup cit
16p birc xa don photon (SPECT) va chup cit 16p phat xa positron (PET) gitip ting hiéu qua
chan doan va dinh huéng diéu tri thich hop.
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