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SUMMARY

Introduction and Purpose: Medulloblastoma is the most
common malignant cerebral tumor during childhood, arising in
the posterior fossa. Children treated for medulloblastoma often
experience working memory (WM) deficits, affecting their quality of
life and school performance. The aim of the present study undertaken
to describe the cerebellar involvement in WM deficits observed in
these children.

Method: Healthy children and children treated for medulloblastoma
were included into study. All subjects performed a detailed
neuropsychological examination, an anatomical and functional
MRI. Stimuli were presented to the participants with alternating
sensory modality and nature of communication in a block design
during functional magnetic resonance imaging acquisitions. A Mann-
Whitney U test was used for analyzing neuropsychological and
behavioral data. The SPM8 and the SUIT (Spatially Unbiased Atlas
Template) were utilized for anatomical and functional MRI data.

Results: The patients had cerebellar lesions locating principally
in the left posterior lobe. These patients were significantly reduced
intelligence quotient, central executive and visuospatial WM. In
healthy children group, fMRI showed robust activations for nonverbal
or visuospatial WM in the left posterior cerebellar lobe.

Conclusion: This study provides further evidence that the
cerebellum plays a role in WM. Lesions of the left posterior cerebellar
lobe may lead to nonverbal WM impairment in children. These finding
contribute to treatment planning and to rehabilitation for improving
the quality of life of children treated for cerebellar medulloblastoma.
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I. DAT VAN BE

Tiéu ndo doéng vai trd quan trong trong viéc diéu
khién van déng, diéu hoa phdi hop clr dong va thang
béng. Gan day, bang cac xét nghiém vé tam than kinh,
hinh &nh giai phau va chirc nang, khoa hoc ngay cang
ching minh rd rang hon rang tiéu nao cé vai trod trong
nhiéu hoat dong nhan thirc, tri giac nhw ngén ngi, chire
nang diéu hanh va tri nhé lam viéc (TNLV) [1]. TNLV la
loai tri nhé tam thoi, ngén han, dung dé phan tich nhixng
dir kién, sy viéc can tire thi va kéo dai trong chéc lat
nhw ghi sb dién thoai, nh& mot tlr mai hay ghi tru dwoc
cOng viéc lam trong ngay. Marvel and Desmond [2] chi
ra rang tiéu ndo déng vai trd trong TNLV ngén ngir. Tuy
nhién, TNLV khéng gian thi chwa rd rang, rat it nghién
clru dé& cap dén vai trd nay. Nam 1998, Schmahmann
va Sherman [3] 14n dAu tién thong bao hdi chirng tri gidc
tiéu ndo trong d6 c6 rdi loan tri nhé khong gian & BN ¢co
tdn thwong thuy sau tiéu ndo. Tré sdng sét sau diéu tri
u nguyén bao tly thuwdng co rdi loan tri giac trong dé cod
TNLV [4]. Gan day, béng nghién ciru trén cong hwéng

tir chirc ndng (CHTen), Thiirling va CS [5] da chi ra rang
thuy phai tiéu ndo tham gia vao tri nh& ngén ngi, con
Stoodley [6] goi ¥ réng thuly trai tiéu ndo tham gia vao
tri nh& khoéng gian. Tuy nhién, dinh khu chirc nang cla
tiéu nao trong chirc nang tri gidc cao cap van con nhiéu
tranh cdi. Bang CHTcn va cac danh gia tam than kinh &
tré em sau phau thuat u nguyén bao tdy va & tré khoe
manh, muc tiéu ctia dé tai ndy nham gép phan l1am sang
t6 thém chirc néng cua tiéu ndo trong TNLV.

Il. POI TUQNG VA PHUONG PHAP NGHIEN CUrU
1. Béi twong nghién clru

Nghién cu nay dwoc thye hién trong vong 6 nam
& nhidu trung tdm nghién cru nhw Trung tam vién
trwdng Grenoble, Lyon, Saint-Etienne, Bordeaux va
Paris VI. Cha me BN hoac nguwoi co6 trach nhiém phap
ly v&i BN dwoc théng bao va ky ddng y cho tré tham gia
nghién ctu. Nhirng tré tham gia vao nghién ctru nay
phai théa man cac tiéu chuén sau:

Bang 1. Tiéu chuén Iwa chon déi twong nghién ciru

Tiéu chuén Iwa chon

v
Z

Tré khée manh

(i) Tiéng Phap la ngdén ngir me dé

v

(i) Thuan tay phai

(iii) 8 dén 14 tudi + 11 thang

(iv) Chi s 1Q tir 70 dén 130

v
v
v

(v) Tré dwoc chan doan xac dinh va dwoc diéu tri phau thuat u nguyén bao tay

(iv) Chisé 1Q tir 70 dén 130

(v) Tré dwoc chan doan xac dinh va duoc didu tri phau thuat u nguyén bao tdy

(vi) Tré dirng tat c& cac phwong phap diéu tri it nhat 6 thang

(vii) C6 kha nang thwc hién cac bai kiém tra trwéc CHTen

(viii) Khéng cé chéng chi dinh d6i véi CHT

(ix) Khong st dung thubc an than methylphenidate trong vong 48h trwéc khi chup CHT

NI NN AN AN AN AN ENENAN
<

(x) Khéng cé tién st rdi loan tam than

AN IR N RN BN

2. Phwong phap nghién ctru: 1a nghién ctru bénh - chirng.

- Dénh gia tam than kinh

BN va tré khée manh déu duwoc danh gia tam than kinh theo mét bang danh gia chi tiét cac chi sb tri giac va
TNLV béng tiéng Phap theo thang diém ctia Wechsler vé chi s6 théng minh (Wechsler Intelligence Scale for Children
- WISC IV, 4n ban tiéng Phap (Wechsler, 2005), trong vong 2 thang trwédc khi chup CHTen.
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- Danh gia trong khi chup CHTcn

B¢ céau héi

Mbét bd cau hdi dang n tré lai (n-1 hodc n-2), kiéu
bang 2x2: giac quan (nhin va nghe) x kiéu théng tin
(ngbn nglr va phi ngdbn ngir), dwoc chay trén mot man
hinh trwéc méat hodc qua mét gwong I6m dé déi twong
nghién ctru quan sat dwoc. Nhw vay, 4 loai cau héi dwoc
thiét 1ap gdm dang nghe ngén ngi (tiéng néi), nghe phi
ngdn ngl (dm hwéng), nhin ngén ngl (chir) va nhin
phi ngén ng (hinh vé). Béi twong nghién ctu phai nhé
céc kiéu kich thich nay (stimuli) va so sanh véi cac kich
thich sau d6, néu gibng nhau thi 4n vao nut “dung”,
néu khéng giéng nhau thi 4n vao nuat “sai”. Mét phan
mém cai d&t sén tén |a E-prime (E-prime Psychology
Software Tools Inc., Pittsburgh, USA) sé ghi lai nhirng
théng tin lién quan dén sy trd 16 nay nhw cau tra 1o
dung, sai, thoi gian suy nght, cau héi khoéng tra 1.

- Théng s6 may

B6 cau héi n-1 tr& lai, dwgc thyc hién trén may
CHT 1.5T Philips Achieva. B6 cau haéi n-2 tré lai, dwoc
thwe hién trén may 3T Philips Achieva; déu st dung loai
cuén thu dau chuén 8 kénh.

CHTcn str dung xung T2* GE v&i TR=5s:

Méy 1.5 Tesla: 32 |6p cat ngang theo mat
phéng CA-CP; TR=5s; TE=50 ms; flip angle=90°; sb
dynamics=56; kich thwédc voxel = 4x4x4 mm; d6 day
I&p c&t = 4 mm; FOV = 256 mm.

May 3 Tesla: 52 16p c&t ngang theo mé&t phéng CA-
CP; TR = 5s; TE = 30 ms; flip angle = 90°; s6 dynamics
= 50; kich thwéc voxel = 2.5x2.5x2 mm; dé day Iop cat
=2.5mm; FOV =220 mm.

Lép cat giai phau: ste dung T1W 3D IR dé phan
giai cao; FOV=256 mm; kich thwéc voxel=1x1x1 mm;
toan bd n&o bo, tiéu nao.

- Phén tich két qua

Dénh gia céac chi s6 tdm than kinh: s& dung Mann-
Whitney U tests phi tham sb b&i vi c& m&u nhé va mot
sb cac chi sb khong phan bé theo phan phéi chuan; chi
sb p dwoc lwa chon 1a dwéi 0,05.

- Bién sé6 CHTcn: cac bién sé dwoc phan tich
dwa theo mé hinh tuyén tinh chung (general linear
model - GLM) dwoc cai d&t sén trong phan mém SPM8
(Welcome Department of Imaging Neuroscience,
London, UK, www.fil.ion.ucl.ac.uk/spm) va mé hinh
khong gian dwéi léu tiéu ndo (spatial unbiased
infratentorial and cerebellar template — SUIT 8

(http://www.icn.ucl.ac.uk/motorcontrol/imaging/
suit_fMRIL.htm).

CHT giai phau: tén thwong dwoc dinh khu, cat
theo phdn mém MRIcron (http://www.cabiatl.com/
mricrogl/) va dwng theo mé hinh khéng gian duéi léu
tiéu ndo (SUIT atlas).

ll. KET QUA NGHIEN CcUU

Tdng sé dbi twong nghién ctvu thda man cac tiéu
chuén Iya chon la 34 nguwoi, trong d6 c6 11 BN va 23
tré khée manh véi cung dd tudi. Tuy nhién, sau khi
thwe hién CHTen, 6 tré khéde manh va 3 BN bi loai khoi
nghién ctu do hinh anh CHT cé nhiéu nhiéu anh. Két
qua CHTcn dwoc phan tich trén 8 BN (6 nam, 2 ni¥, tudi
trung binh: 13,1£1,4 tudi) va 17 tré khée manh: trong
do, co 8 tré thuwc hién n-1 tré lai (4 nam, 4 ni, tudi trung
binh: 11,1+1,9 tudi) va 9 tré thwc hién n-2 tré lai (7 nam,
2 ni¥, tudi trung binh: 11,62,2 tudi).

Bang chi sé théng minh (IQ) theo Weschler cho
thdy nhém bénh cé chi 6 1Q thap hon han so véi nhém
chirng (Bang 2).

Béang 2. Chi sé 1Q theo Weschler

Nhém bénh Nhém chirng Chisé p
Chi sb hiéu 1&i néi 101,18+13,48 115,04+12,13 p=0,009
Chi s6 dién giai 98,90+9,21 109,47+14,40 p=0,02
Chi sb tbc do xt ly 84,63+14,67 105,43+16,29 p=0,002
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Két qua kiém tra v& TNLV cho thay: kha nang xur
ly théng tin vé& nhin va khéng gian & nhém bénh kém
hon cé y nghia so v&i nhom chirng (10,97+2,05 so vo&i
12,26+2.61, p=0,01).

1. Két qua trén CHTcn
- Ban dé CHTcn & nhém chirng

Déi v&i ca bdn dang cau hdi: nghe ngdn ngir (tiéng
néi), nghe phi ngén ngl (dm hwéng), nhin ngdn nglr
(ch@) va nhin phi ngén ngi¥ (hinh v&), da sé cac vung
hoat déng & vi tri cGa thuy tiéu ndo sau bao gdbm hdi
HVI, HVIIb, HVIII, HIX, Crus | and II: kiéu nhin ngdn ngr

(ch@) kich hoat héi Crus | phai; kiéu nhin phi ngén ngir
(hinh &nh) kich hoat héi HVI, Crus | va Il hai bén; kiéu
nghe ngén ng (tiéng ndi) kich hoat héi HVIIb, HVIII,
Crus | va II; kiéu nghe phi ngén ngir hoat héa céc hdi
HVI, HVIIb, HVIII, Crus | va Il bén trai, cling nhw cac hoi
HVIIb, HVIII, Crus | va Il bén phai.

S& dung CHTcn v&i xung twong phan BOLD trén
may 1.5T cho nhém 8 tré khde manh, khi so sanh kiéu
phi ngdn ngi¥ so v&i kiéu ngdn ngi¥, cac diém hoat dong
I&n thdy dwoc & cac hdi tiéu ndo 1a HVI, HVIIb, HVIII,
Crus | va Il. Trong khi, so sanh kiéu ngén ngir so v&i
phi ngén ngir, cac diém hoat dong la khu tri & hdi HVI,
HVIIB, VIII va HIX (hinh 1).

Hinh 1. Két qué CHTcn & 8 tré khée manh (n-1 tré lai va 1,5 Tesla scanner), viing tiéu ndo duoc hoat hda béi loai
cau hdi phi ngén ngi so v&i ngbn ngl¥ (mau xanh) va ngén ngir so v&i phi ngbn ngl¥ (mau cam).

S dung CHTen véi xung twong phan BOLD trén may 3T cho nhém 9 tré khée manh, khi so sanh kiéu phi ngdn
ngl so vé&i kiéu ngdn ngilr, cac diém hoat ddng 16n thay dwoc & thuy tiéu ndo sau véi cac héi tiéu nao 1a HVI, HVIIb,
HVIII, HIX, Crus | va . Trong khi, so sanh kiéu ngén ngir so v&i phi ngdn ngi¥, cac diém hoat déng 1a khu tra & hdi

HVI, HVIIB, VIII and HIX (hinh 2).

Hinh 2. Két qué CHTcn & 9 tré khée manh (n-2 tré lai va 3 Tesla scanner), vung tiéu ndo duoc hoat héa bdi loai
cdu hdi phi ngén ngir so v&i ngbn ngl¥ (mau xanh) va ngén ngir so v&i phi ngbn ngl¥ (mau cam).
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- CHTcn & nhém bénh nhan

O nhém BN, cac diém hoat dong yéu, khong thay dwoc sw khac biét cé y nghia gitra cac vung cla tiéu ndo &
ca nhém dwoc tham kham béng may CHT 1.5T va 3T. Diéu nay cé thé dworc gidi thich 1a do cé nhirng nhiéu &nh sau
phau thuat; do sw bién ddi gidi phau ctia hd sau, cé phan khuyét ndo khéng dwoc lam bu hoan toan sau phwong
phap tiéu chuan hoéa giai phau ndo va co thé con do c& mau khong du Ién.

2. Cac ton thwong giai phau & tiéu nao

Trong s6 11 BN hoan thanh bd cau héi kiém tra tam than kinh, sau d6 dwoc chup CHT nao, cé hai BN bi loai

trv do nhiéu anh vi ctr ddng trong khi chup, con lai 9 BN du diéu kién dé phan tich &nh CHT giai phau. Vi tri cac

tén thuwong tiéu ndo cta 9 BN nay chi yéu & thiy tiéu ndo sau duéi trai gdbm cac hdi HVIIB, HVIII, HIX, Crus |, Il va
phan dudi cta thuy nhéng (hinh 3).

A Cerebellar MRI T1 Weighted Imagin Macroscopic Lesions on SUIT Model Lesion .
LAt Axial : Coronal = Axialp Coronal Location VAL
#1 Left HVIIB, Visuospatial
Crulll, memory and
and vermis central
executive
#2 Bila. HVIII, Visuospatial
HIX and Left memory and
HVIIB, Cru |, central
Il, and vermis executive
#3 Left HVIIB, Visuospatial,
HVIII, phonological
and Cru | memory, and
central executive
#4 Bila. HVIIB,  Visuospatial
HVII, IXG,  memory and
and vermis central executive
#5 Vermis No working
memory
impairment
#6 Vermis No working
memory
impairment
#7 Left HVIIB, Phonological
HVII, Crul,  loop
II, and vermis
#8 Left HVIILHIX, Central executive

left hemis.
atrophy, and
vermis

Hinh 3. Tén thuong & tiéu ndo sau khi cat bé khéi u nguyén bao tiy & 8 bénh nhén, trén xung T1W
va ma héa mau héng; céc mau con lai la phén chia céc thuy tiéu ndo bdng phdn mém MRIcron.
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IV. BAN LUAN

Trong nghién clru nay, két qua kiém tra tam
than kinh va CHT giai phau cho th4y rang BN c6 tén
thwong cau tric giai phau & thuy tiéu nao sau trai bao
gdm cac hdi HVIIb, HVIII, HIX, Crus | va Il cho thay
mot sy suy gidm dang k& TNLV, dac biét [a TNLV phi
ngdn ngl. Mat khac, hai BN khéng c6 thuwong tén &
ban ciu tiéu ndo sau trai, khéng bi giam TNLV phi
ngdn ng* mac du nhirng BN nay da nhan dwoc lidu
xa tri va hoa tri twong ty nhw & cac BN khac. biéu
nay cé thé dwoc giai thich rang thuy sau trai cua tiéu
n&o lién quan dén TNLV phi ngén ng. Trong y van,
mot s6 nghién clru vé tam than kinh va céu tric giai
phau chirc ndng cla tiéu ndo ciing chi ra rang thuy
sau trai cta tiéu no cé lién quan dén TNLV phi ngén
ng®. Trong d6, Hokkanen va CS [9] thAy réng nhitng
BN c6 tdn thwong thily sau dwéi tiéu nao thwc hién
rat kém cac xét nghiém lién quan dén TNLV phi ngén
ngir. Gottwald va CS [10] chi ra réng: ban cau tiéu
ndo phai c6 tham gia vao TNLV ngdn ngilr trong khi
ban cau tiéu nao trai tham gia vao TNLV phi ngén
ngir. K&t qua nay ciing twong tw nhw trong nghién
clru clia Scott va CS [11], Wallesch & Horn [12], Riva
& Giorgi [13], va nghién clru cia Botez-Marquard va
CS [14]. Tl nhitrng két qua nghién clru nay cho phép
ching tdi goi y rdng cé sw tham gia cla tiéu nao
vao chlrc nang tri giac, trong do, tiéu néo trai tham
gia vao TNLV phi ngdn nglr. Mat khac, nghién ctru
CHTcn & tré khée manh (n-1 tr& lai — may 1.5 Tesla
va n-2 tr& lai — may 3 Tesla) cho thdy rng cac diém
hoat déng trén xung BOLD déi v&i kiéu phi ngdn ngi
so v&i kidu ngén nglr & vi tri thuy tiéu ndo sau trai,
bao gdm cac hdi HVIII, HIX, Crus | va Il. Trong khi,
thuy tiéu nao phai dwoc kich thich hon khi so sanh
kiéu ngén ng vai kiu phi ngén nglr (hinh 1 va 2).
Nhuw vay, & tré thuan tay phai, kiéu ngdn ngiv lién
quan dén tiéu ndo phai va kiéu phi ngdn ngi lién

quan dén tiéu nao trai. Két qua nay ciing phu hop

v6&i nhiéu nghién ctru trén CHTen [6, 15, 16, 17, 18,
19]. Nhirng tac gid déu nhan manh s lién quan gitra
thuy sau tidu néo trai voi kidu phi ngon ngir. Twr tat ca
cac két qua ctia nghién ciru 1am sang tadm than kinh,
nghién ctru CHT gidi phau va chirc ndng cho phép
ching tdi goi y rang tiéu ndo trai, d4c biét la thuy sau
trai, tham gia mot cach wu thé vao TNLV phi ngén
nglr hay khéng gian. Gan day, cac nghién ctu trén
CHT & trang thai nghi (resting-state MRI) va CHT bé
soi than kinh (MRI tractography) gép phan lam sang
té sw két ndi vé cAu tric gidi phau va chire gitra tiéu
ndo va vo ndo, dac biét la vé nado trwdc lwng bén [19,
20, 21, 22].

V. KET LUAN

Tém lai, nghién clru nay cung cép nhitng bang
ching rd rang hon réng tiéu ndo khéng chi cé tham
gia vao TNLV ngdn nglr ma con co vai tro trong TNLV
phi ngén ngtr. Tdn thwong thuy sau trai tiéu ndo dan
dén nhirng réi loan vé TNLV phi ngén ngir & tré sau
didu tri u nguyén bao tay tiéu nao. Két qua nay gép
phan vao viéc lap ké hoach diéu tri, gitp hiéu ré hon
cac tac dong cua tén thuwong tiéu nao lén rdi loan tri
giac, déong gop vao qua trinh phuc hodi chirc nang dé
nang cao chat lwgng cudc sbng cla tré sau diéu tri u

nguyén bao tay.
- M6t s6 han ché cta nghién ctru

Méc du co nhiéu gia tri khoa hoc, nhwng nghién
cu nay van con nhirng han ché, bao gém: (i) luc
théng ké thap do nghién clru da trung tdm, c& mau
thap do kho kh&n trong cac van dé& hanh chinh, 1ap
dat thiét bi va u nguyén bao tay Ia mot bénh hiém
gap; (i) sw khéng déng nhat vé kiéu n tré lai va may
CHT gay kho khan trong viéc so sanh d liéu gitra
cac nhom nghién cru; (iii) kho khan trong viéc phan
biét gitra hau qua do phau thuat véi hau qua do xa
tri va hoa tri liéu vi thiéu nhém chi phau thuat don

thuan.
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NGHIEN cUU KHOA HOC

TOM TAT:

Muc tiéu: U nguyén bao tiy la loai u ndo &c tinh thuong gép nhét & tré nhd, u thuong phét sinh trong hé sau.
Tré em sau khi duoc diéu tri u nguyén bao tdy thuong bi gidm tri nhé lam viéc (TNLV), dnh hudng dén chét luong
cudc séng va hiéu qué hoc tap. Muc tiéu cta nghién ctru nay duoc thurc hién dé mé ta sw tham gia cua tiéu nédo trong
suy gidm TNLV & nhing tré em nay.

Phwong phdp nghién ciru: Nghién ciru bénh ching gém tré em khée manh va tré em sau diéu tri u nguyén
bao tdy. Tat ca doi twong déu duoc thuc hién mot cudc kiém tra chi tiét bénh hoc than kinh, cong hudéng tir (CHT)
gidi phdu va churc ndng (CHTcn). CHTen duoc thuc hién trong khi cac déi tuong nghién ciru ta 167 cac cu héi vé
giac quan (nghe, nhin) va théng tin (ngén ngi¥, phi ngén ngi). Phan mém SPM8 va SUIT da duoc st dung cho dik
liéu CHT gidi phdu va chirc ndng. Phan tich sé liéu bang kiém dinh phi tham sé Mann-Whitney U.

Két qua: Cac bénh nhén cé tén thuong tiéu ndo ndm chi yéu & phia sau thuy tréi. Nhitng bénh nhan nay cé
gidm dang ké chi sé théng minh, trung tdm diéu hanh va TNLV dang thi giéc khéng gian. O' nhém tré em khée manh,
CHTen cho thay c6 sw kich hoat manh mé cua thuy sau tréi tiéu n&o trong TNLV thj giac khéng gian hodc TNLV phi
ngbn ngtr.

Két luan: Nghién ctru nay cung cép thém bang chimng rang tiéu ndo déng vai tro trong TNLV. Céc tén thuong
cla thuy sau tréi tiéu ndo c6 thé dén dén suy gidm TNLV phi ngbn ngir & tré em. Piéu nay gép phan vao viéc lap
ké hoach diéu tri va phuc héi chirc néng cai thién chét lvong cudc sbng cia tré em duoc diéu tri u nguyén bao tiy
& tiéu néo.

Twr khéa: Tri nhé lam viéc; cong hudng tir chire ndng; tiéu ndo; u nguyén bao tiy.
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