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MRI in Autism
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SUMMARY

The diagnosis of Autism based chiefly on clinical manifestations which are polymorphous. Some years
recently owing to the fast development of diagnosis imaging particularly MRI, several articles had demonstrated the
morphologic changing in autism. Rely on high spatial resolution, it can find the abnormality in the gray, white matter
based on diffusion sequence and displaying neural tractus in the predilection area of autism such as callosus corpus,
frontal, temporal, amydal, ROI-based Volumetry, Voxel-based Morphometry, Surface-based Morphometry, Tensor-
based morphology, DTI... The autistic pathologic changing can be found by decreasing of fractional anisotrope
FA, increasing of voxel-volume, thinning of the grey matter particular the neural fiber deficit on tractography. The
equipement must be high MRI unit 3.0T and specific soft ware, however MRI can display the quality variation of the

affection.

I. DAT VAN DPE

Tu ky Ia mot bidu hién bét thuong vé than kinh
thé tich tang, co thé gap & bat cv tudi nao. Rbi loan
phd tw ky (autism spectrum disorder) khéng déng nhét,
tap hop cuta nhiéu rdi loan, nguyén cdn cé nhiéu yéu
td (multifactorial etiology) v&i mérc d6 nang cla triéu
chirng trén 1 dai réng. Ty Ié tw ky chirng 1/166 tré em,
nam gép 4 1an niv.

Biéu hién bao gdm:

1. Sut kém giao tiép xa hoi.

2. Sai s6t vé tir giao tiép.

3. ng x& va nghi thirc 1ap lai khac thuwong.

4. Pham vi quan tam bi thu hep. 30% cham phat
trién tri tué.

Trwde day, khi chwa cd phuwong tién phat hién
quan niém coi day la mét réi loan vé chirc nang than
kinh. T cudi thap nién 2010 cé nhiéu cong trinh dwa

* Bénh vién HN Viét Puc

trén chan doan hinh anh dwoc dang tai. Cong hwéng
tr (CHT) dworc coi la cong cu manh dé tim nhirng thay
ddi gidi phau chirng bat thwong than kinh nay, cu thé la
tim dwong di bat thwong trong vi cAu tric chét trang thé
hién bang xung khuyéch tan va gia tri FA. CHT khéng
xam hai, nho @6 nhay cdm va dé phan giai khong gian
cao, quan trong nhat 1a khéng dung buirc xa dbi véi tré
nhd va thiéu nién. CHT danh gia ding khuyéch tan
nwéc trong méi voxel, nhay cdm véi sy mét chét trdng
va nhitng khac biét vé& sw ndi tiép than kinh.

Chung ta biét div liéu DTI la biéu thi dwdng di cla
soi than kinh (tractography hay DTI fiber tracking) khao
sat strc cang cla khuyéch tan truyén di theo méi yéu
t6 thé tich (voxel) trong 3 chiéu khéng gian. Muc dich
la khdo sat sw khuyéch tan cla phan tlr nwéc, ca cung
hay khac hwéng (iso-anisotropy) trong méi yéu tb thé
tich. T d6 c6 nhirng théng tin vé vi cAu trac twong ing
v&i dd phan giai khéng gian. D liéu trén thé hién dwoc
chirc nang va gidi phdu cta dwong dan truyén than
kinh. Nghién ctvu hinh khuyéch tan co loi thé, do vé soi
than kinh han ché nhirng khuyéch tan théng géc véi truc
soi than kinh ma chi cho nwérc di tw do theo truc soi hay
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song song v&i truc. Yéu tb FA (fractional anisotropy) bat
déng hwéng tirng phan, thé hién dwoc kich thuéc va
sb lwong soi myelin ciing nhw sy lién quan dén hwéng
khuyéch tan. FA co tri s t6i da béng 1, néu khuyéch
tan nwéc tw do thi gan bang 0. Tén thuwong chét tréng
nhw trong ddt quy thi tri s FA sé& giam, & ngwoi nhiéu
tudi FA cling gidm, n6 gidm manh trong Alzheimer. FA
cao lién quan dén bé soi véi sgi myelin tét, huwéng truc
dung, kich thuwéc va sé lwong axon.

Il. POl TWONG VA PHUONG PHAP NGHIEN CUU

Nhiéu nghién ctru lwa chon nhirng ngudi cé biéu
hién tw ky trén lam sang & tudi rat nhé 18 thang dén
ngwdi trén 40. L4y sb ddi chirng & Itva tudi twong
dwong, mdt s6 cdng trinh nghién clru hwéng cét ngang
va mot sé tac gid nghién ctru cat doc theo tirng khoang
cach 5 nam. Phuwong tién la may cong hwéng twr tee 1.5T
tré 1én. Néu xem dwdng dan (tractography) can may
3.0 T v&i phan mém riéng. D@ liéu can tim: do hinh thai
thé tich cia voxel (Volume based morphology), do hinh
thai dién tich co ban voxel (Surface based morphology)
va do hinh thai s&rc cang (Tensor based morphology).
Phan tich ROI c6 thé thi cong hay ban thd cong & 1
ving ndo nhét dinh c6 thé & vung hay c¢é ton thuwong
tw ky.

lll. KET QUA VA BAN LUAN

Ben Basaht va cdng sy da nghién ctru FA va chi s
khuyéch tan xac dinh duoc tw ky thay & tudi tir 1.8 dén
3 tudi. Nghién cru nay dwoc dbi chiéu véi 40 mau tré
nhé va tré Ién & tudi dang phat trién. Nhirng vung duoc
chu y phan tich déu thdy FA tang manh, & phan gbi thé
trai, & phan sau cta nhanh sau bao trong va dwdng
di ctia s@i vé - tuy (corticospinal), cé sw phat trién qua
nhanh clia chét trang trong tw ky.

Do thé tich dwa trén ROI (ROl -based Volumetry)

Tré em 18 thang dén 4 tudi bi tw ky c6 5-10% thé
tich ndo I&n bt thwong so véi tré binh thwong, ting ca
chét trang va chat xdm nhwng khong tang thé tich ndo
that. Tuy nhién, chwa rd cé kéo dai dén tudi thiéu nién
khong. Vung do d3c biét chu y téi thé trai, thwong thé
tich giam & dau va gbi. O thiéu nién va nguoi lon thay
teo & phan gitra va sau. Piven va cdng sw dung xung T1
dé do kich thuwéc phan trwéce, than va sau thé trai trong

26 nam, 9 niv tudi trung binh 18 va so sanh va&i loat 20
nam, 16 ni tudi trung binh 20,2 da nhan dinh & nguwoi ty
ky kich thuéc than va phan sau thé trai nhé di rd rét. Co
tac gia thay thuy amyddan tiéu ndo & tré tw ky ting lén.
Stanfield va CS ciing thdy nhw vay nhung khong thay
xay ra & ngudi nhiéu tudi, ddng thoi tudi cang téng, thé
tich thuy amydan cta ngu¢i ty ky cang giam.

Do hinh thai dwa trén voxel (Voxel-based
Morphometry)

2 yéu t6 co ban la ty trong va thé tich mé. Lay
mau do & chat trdng va chat xam & cuing 1 ving voi ty
I& nhw nhau. Khé khan la so sanh sb voxel ctia 2 ving
phai twong déng va khi ldy mau theo hinh éng cac mau
ciing thay dbi ty & xam - trdng. Khi nghién ctru ty trong
va thé tich riéng ré nhom tw ky 8,9-31 tudi khong thay
thay ddi c6 y nghia.

Thé tich chét xam tang & thuy tran, thai dwong,
dinh, con chét trdng gidm & cac thuy trén. Ty trong chét
xam gidm & thuy tran, thai dwong, con chét trang thi
gidm & thuy thai dwong. Nhw vay thay ré thé tich chat
xam tang, trong khi ty trong gidm. Chét trdng déu giam
ca thé tich va ty trong & thuy thai dwong.

Do hinh thai dwa trén dién tich (Surface-based
Morphometry)

Do chiéu day vé nao, & ngudi tw ky Ira tudi 9,2-33
va thdy méng vé ndo & cac thuy tran, thai dwong va
dinh. Harden va cong s thay hdi ndo thuy tran trai & tré
em va thiéu nién méng nhwng khéng thay & ngudi lén.

Do hinh thai dwa trén sirc cang (Tensor-based
morphology)

Dwa trén xung T1, 24 tré em nam bj tw ky thay
gidm thé tich chat xam & thuy dinh, thai dwong va cham
trai, s6 nay dwoc dbi chiéu véi 26 tré binh thuwdng.

Nghién ctru doc ctia CHT

M@i tré em bj tw ky dwoc quan sat nhiéu murc thoi
gian tir 15 tudi, sau d6 quan sat khodng cach 5 ndm. 193
l&n chup CHT & 41 tré nhd tir 48 thang tudi duoc xac dinh
c6 tw ky thay tat cd cac viing ndo déu cé hudng phat trién
bt thwong. Tidu ndo thwong rong ra tir 2,5 tudi. Thé tich
chét xam gidm dang ké & sb tu ky. Qua nghién ctru doc
theo thoi gian cling thay chiéu day vé nao giam.

DIEN QUANG VIET NAM  S4 17-10/2014

59



DIEN PAN

Hinh khuyéch tan lwc céng trong tw ky (DTl in ASD)

Nghién ctru vé di huéng tivng phan, FA (fractional
anisotropy) clia chuyén déong nwéc trong voxel va
hé s6 khuyéch tan biéu kién (ADC apparent difusion
coeficient) biéu hién mirc 6 han ché khuéch tan. Trén
thé trai 43 nguoi bi tw ky véi 34 ngudi chirng thay
FA giam, khuyéch tan lai ting. Sundaram va cong sy
nghién ctru hinh dwéng truyén tractography & 50 tré
em tw ky tudi trung binh 4,75 thay FA gidm dang ké&
trong b6 soi than kinh ngén. Ngoai bat thweng DTI clia
thé trai con thdy thay ddi DTI & chét trdng trwdc thuy
tran va bao trong.

) www.ajnr.org/content/32/8/1430/F1.large.jpg

Hinh 1. Thé tich chéat x4m & BN tw ky giam trén T1,
hinh déu bén tréi trén va dudi nguoi binh thudng so
vOi nhém chirng, cac hinh sau v&i p< 0.05.
Nguén Pediatrics A JNR

Hinh 2. Thé tich chéat xém gidm trén T1, hang trén
bénh ly, hang duéi binh thuong, & viing nén néo phia
trree & BN tu ky véi p< 0.05. Ngudn Pediatrics A JNR

T6 chirc UCSD (Autism Center of Excellence,
Trung tdm nghién cru tw ky wu ta) cling d& xuét nghién
ctru ty ky theo cd 2 hwéng DTI va tractography. Xem
tractography 1a hwéng tét dé& phat hién nhirng dwéng di
clia sQi cé huwéng bat thwdng trong chat trdng & tré em

c6 nguy co tw ky.

Hinh 3. A. Do thé tich dung ROI: thé tich toan bo
nédo va thé trai gidm. Thé tich thiy amydan lai tang.
B. Do thé tich dwa trén hinh thai: thé tich chat xam
tdng & thuy trén, thai duong. Ty trong chéat xam
nhing vung trén lai giam. C. Do dién tich theo hinh
théi: chiéu day vé ndo tdng & thuy dinh. D. Nghién
ctru doc thdy huéng phat trién Ién bét thuong & thuy
tran, thai dwong. E. Trén DT/ hinh bét thuong cua thé
trai, vung truéc thuy trén, héi cingulate va bao trong.
Ngubn NIH Public Access. Pediatr Res

Jurriaan M Peters, Maxime Taquet, Benoit
Scherrer va cong sw trong khi nghién clru vé xo hoa
nbt (Tuberous Sclerosis) dung CHT 3.0 T vé&i 35 hwéng
khuyéch tan vai thuat toan tim ngau nhién dwéng than
kinh (tractography) phan tich trén 49 bénh nhan cé xo
héa nét va 29 ngudi binh thwéng dé di chiéu, chi yéu
xem thé trai thdy da s6 dworng dan chét trang lién quan
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dén tw ky v&i cach tinh thé tich mot phan trung binh
thay FA thap trong thé trai so v&i sb ¢ xo nét khong tw
ky va s6 ngwdi binh thworng. Bat thuwdng nay say ra kha
s&m trong phat trién hwéng cla chat tréng. Hién twong
nay ciing thdy & bénh nhan xo nbt kém tw ky. Néu chi
dung mau mét hwdng (single tensor model) thi sé bi
han ché vi khéng thdy duoc hwéng clia nhitng bé soi
than kinh cé hwéng khong ddng nhét (heterogenous)
thi du nhitng bé di thang gdc v - tly sé cat ngang bo
cla thé trai di theo hwéng ngang. Nhiéu nghién clru
cho thdy hwdng di khéng dong nhét nay cé thé téi 60-
90% trong voxel clia chat trang. Hau qua cla sy bét
chéo nay la lam FA gidm gay nhan dinh sai [&m do ciu
trac giai phau. Dung hiéu &ng do thé thich mot phan
(partial volume) tirc 1a do FA gitra mét giao tiép gitra
chéat xam va chét trdng sé tranh dworc viéc tinh tng thé
cac bé khong ddng nhat, né phan biét dwoc phan tir
trong truc va ngoai truc than kinh.

Hinh 4. Tao hinh 3 chiéu thé trai dat chéng xung T1
va xung MPRAGE & tré 5 tubi

A/ Tré binh thuong véi FA 0.53
B/ Tré tw ky c6 xo hda nét véi FA 0.34.
Ngubn Magnetom Flash 57

Mau nghién ctru nhiéu bé (Multifascicle models)
véi mau khdi lap phwong va hinh cidu (Cube and
Sphere, CUSP) tri s6 b sé& chinh xac hon, tat nhién
can phan mém, khac véi mau dang dueng don (single

tensor).

Hinh 5. Tang cwong phat hién khac biét nho dung
méu nhiéu bé (multi-fascicle model) & cac ving Broca,
Wernicke va Geswchind. Nguén Magnetom Flash 57

IV. KET LUAN

CHT c6 thé phat hién ching tw ky voi:

- Do thé tich dwa trén ROI & tré em thay thé tich
ndo ting bat thwong. O thiéu nién va nguoi 1on thay
giam thé tich thé trai.

- Do hinh thai dwa trén thé tich thay thé tich chat
xam vung tran, thai dwong tdng nhuwng thé tich chét
tréng lai giam.

- Do hinh thai dwa trén dién tich thay giam chiéu
day vo ndo vung tran, thai dwong va dinh.

- Nghién ctvu cét doc thdy cé suw 16n bat thwong
thuy tran va thai duwong.

- Hinh thé trai bat thwong trén DTI thdy & nhiéu
Iva tudi.

- CHT c6 d6 nhay 77-95%, d0 dac hiéu 75-92%,
dd chinh xac 81-87% trong ch&n doan tw ky.
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TOM TAT

Chén doéan chung tw ky chi yéu duwra vao biéu hién Iam sang rét da dang. Trong khodng nhitng ndm gén day, do

s phét trién nhanh ctia chan doan hinh dnh nhét la céng huéng tir nén c6 nhiéu cong trinh da néu duoc nhiing bién
déi hinh thai gii phau cua tw ky trong mot sé trirong hop. Coéng hudng tir nher do phan gidi khéng gian cao nén phét
hién duwoc nhiing thay déi & chét trdng, chat xam cla ndo duwa vao phén tich xung khuyéch tan va hién thj duong
dan truyén chét trdng mét sé ving hay cé bat thuong trong tw ky nhuw thé trai, thuy trén, théi duong, thuy amydan.
Po thé tich cta ROI, do thé tich voxel, do dién tich dwa trén voxel, do strc cang, hién thi duong truyén DTI... c6 thé
thay thay déi trong tw ky nhuw: yéu té FA gidm, thé tich voxel tdng, chiéu day chéat x4m maéng di nhét la cu tric soi
than kinh trén tractography thiéu hut ré rét. Can may tur luc cao 3.0T véi phdn mém chuyén biét, du sao phuong tién
CHT da cho thay duoc nhitng thay déi mang tinh dinh long cta bénh.
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