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The role of functional magnetic resonance
imaging in evaluating the hand motor area in

patients with brain tumors
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SUMMARY Background: Localizing the brain's functional cortex on functional
magnetic resonance imaging (fMRI) plays an important role in brain
tumor resection.

Objective: To investigate imaging characteristics of the hand motor
area on standardized MRI (sMRI) and fMRI in patients with brain tumors.
To evaluate the correlation between lesion to motor cortex distance (LMD)
on fMRI and preoperative motor deficit.

Methods: Standardized and functional magnetic resonance images
of 20 patients with rolandic brain tumors were included, all patients
underwent tumor resection. Anatomic landmarks related to the hand motor
area were interpreted on standardized MRI. Measure the distance between
the hand motor area localized on fMRI and the hand motor area localized
on standardized MRI. Compare the incidence of preoperative motor deficit
of groups of patients with different LMDs.

Results: The rates of clearly defined anatomical landmarks related
to the hand motor area on tumor-affected hemispheres are lower than those
on unaffected hemispheres. The distance between the hand motor area
localized on fMRI and the hand motor area localized on standardized MRI
is 17.01 + 3.63 mm on average and there are 6 cases where this distance
is greater than 20 mm. The incidence of motor deficit in the “LMD<lcm”
group, the “LMD from 1 to 2 cm” group and the “LMD>2 c¢cm” group are
75%, 50% and 0% respectively.

Conclusions: Standardized MRI should not be use to localize the
hand motor area in patients with brain tumors. LMD is correlated with
preoperative motor deficit.

Keywords: Brain tumor, functional magnetic resonance imaging,

hand motor area.
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I. DAT VAN BE

Phau thuat 1a phwong phap diéu tri cha yéu ddi
v&i u ndo. Tuy nhién, phdu thuat cit bé nhirng tén
thwong & vung vé nao chirc nang la mét thach thire Ion
dbi v&i chuyén nganh ngoai than kinh. Trong cac ving
vé ndo chirc nang, vung van dong ban tay dwoc dac
biét quan tam va xuét hién trong nhiéu nghién ctru do
vuing nay chiém dién tich kha I&n, dé& bi anh hwéng khi
phau thuat l4y u gan ranh trung tam, hon niva, ban tay
c6 nhidu clr ddng phirc tap va tinh t&, déng vai trd quan
trong trong doi séng.

Trén thé gidi, cac nha |am sang da (rng dung
thanh coéng fMRI trén bénh nhan u ndo dé xac dinh vi
tri nhirng vung chrc nang quan trong véi dé nhay cao,
khoang 88-100%, twong quan manh v&i phwong phap
kich thich dién vé ndo trong mé.

Tai Viét Nam, fMRI d4 c6 sén, tuy nhién, van chua
dwoc ap dung thwdng qui va rong rai vao khao sat hinh
anh hoc tién phau u ndo. Do d6, ching t6i tién hanh
nghién clru: “Vai tro clla cong hwéng tlr chlrc nang
trong danh gia ving van déng ban tay & bénh nhan u
nao” v&i muc tiéu nghién ctru:

1. Khao sat d&c diém hinh anh ving van déng ban
tay trén sMRI & bénh nhan u nao.

2. Khao sat dac diém hinh anh viing van déng ban
tay trén fMRI & bénh nhan u nao.

3. Banh gia méi lién quan gitra khoang céach tir u
nao dén vung van dong ban tay trén fMRI va tinh trang
yéu liét trwdc phau thuat.

II. DOl TVONG VA PHUONG PHAP
1. Péi twong nghién ctru

Nghién ctru thyc hién trén cac bénh nhan co u
ndo quanh ranh trung tdm, dwoc phau thuat Iéy u tai
bénh vién Cho Ry va bénh vién Pai hoc Y duoc tir
thang 01/2017 dén thang 07/2020. Bénh nhan dwoc
chup cong hwéng tir chirc ndng truéc md, khao sat
vung van déng ban tay.

2. Tiéu chuan loai trir

fMRI nhiéu, khong danh gia dwoc. Bénh nhan
khong khao sat dwoc do yéu liét nang, tinh trang tinh
than khéng cho phép khao sat...

3. Thiét ké nghién ctru:
Nghién ctru héi ctru md ta hang loat ca.
Ky thuat chup sMRI

Giao ranh tran trén va ranh trwdc trung tam, dau
hiéu day, dau hiéu “ndm tay”, dau hiéu “d4u ngoac”, dau
hiéu “cai méc”, rénh dai: bién dinh danh vai cac giatrila
xac dinh ré rang, khong ro, khong xac dinh dugrc.

Hinh dang viing van dong ban tay trén sMRI: bién
dinh danh v&i cac gia tri la hinh mét thuy, hinh hai thay,
hinh dang khac.

Khoang céch tir u ndo dén vaing van déng ban tay
trén sMRI: bién dinh lwong, don vi mm. Bwoc do tir b
gan nhét clia u nao dén trung diém cda ranh gi&i phia
trwdc vung van déng ban tay trén sMRI.

Hinh 1. Khoang cach tir u ndo dén viing van
dong ban tay trén sMRI

K§ thuat cong hwdng tir chlrc nang

Dién tich vung van dong ban tay trén cong huédng
t chire nang: bién dinh lwong, don vi mm?2. Do dién
tich 1&6n nhét trén méat phang bt ky cta ving tang tin
hiéu trén cong hwdng tlr chirc nang

Vi tri vung van déng ban tay trén fMRI so v&i vung
van déng ban tay trén sMRI theo hwéng trong-ngoai:
bién dinh danh v&i cac gia tri la ndm tron trong viing van
dong ban tay trén sMRI, lan ngoai, lan trong.

Vi tri vang van déng ban tay trén fMRI so v&i ranh
gi®¢i sau clia vung van déng ban tay trén sMRI theo
hwéng trwdc-sau: bién dinh danh véi cac gia tri la ndm
hoan toan phia trwé'c, ndm hoan toan phia sau, nam ca
phia trwdc va phia sau.
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Khodng cach tlr vang van doéng ban tay trén fMRI
dén ving van dong ban tay trén sMRI: bién dinh luong,
don vi mm. Buoc tinh tr trung tdm vang van déng ban tay
trén fMRI dén trung tam viing van dong ban tay trén sMRI.

Hinh 2. Khoang cach tir viing van doéng ban
tay trén fMRI dén viing van dong ban tay trén sMRI

Khoang cach tr u ndo dén viing van déng ban tay
trén fMRI (LMD): bién dinh lwong, don vi mm. Khoéng
cach nhd nhét gitra b u ndo va bd viing van déng ban
tay trén fMRI.

Hinh 3. Khoang cach tir u ndo dén ving van
dong ban tay trén fMRI

Bién dinh lwong dwoc trinh bay béng sbé trung binh.
Bién sé dinh danh dwoc trinh bay bang bang tan suét.

Phép kiém t-test dwoc dung dé kiém dinh twong
quan cac bién sé dinh lwong gitra cac nhém. Phép kiém
Fisher dwoc dung dé kiém dinh twong quan céc bién sb
dinh danh gira cac nhédm. Khac biét c6 y nghia théng
ké khi gia tri p < 0,05.

lll. KET QUA

Trong nghién clru clia ching t6i cé 20 bénh nhan
duoc khao séat, u té bao than kinh dém do ac thap chiém
ty 1& 35%, do ac cao chiém ty 1& 45%. U biéu mo tuyén
ctia phéi di can ndo va u lympho khong Hodgkin hé than

kinh trung wong nguyén phat cé ty 1é bang nhau (10%).

Ty lé xac dinh rd rang cac méc giai phau lién quan
ving van déng ban tay trén ban cau cé u thap hon so
véi ban cau khong u.

TV 16 xac dinh dwoc dau hiéu day, du hidu “nam
tay”, ddu hiéu “cai moc”, ranh dai gitra ban cau cé u va
ban ciu khéng u khac nhau c6 y nghia théng ké.

Bang 1. Cac méc giai phau lién quan vung van
dong ban tay trén ban cau cé u

Ré rang| Khéng | Khong | Téng
ro xac dinh
dwoc
Giao ranh 12 (60) | 3 (15) 5(25) | 20 (100)
tran trén va
ranh trwédc
trung tdm
DA4u hiéu 10 (50) 1(5) 9 (45) | 20 (100)
“day”
Déu hiéu 13(65) | 3(15) 4 (20) | 20 (100)
“nam tay”
D4u hiéu 14 (70) | 2(10) 4 (20) | 20 (100)
“d4u ngoac”
DAu hiéu 12 (60) | 4 (20) 4 (20) | 20 (100)
“cai moc”
Ranh dai 7 (35) 1(5) 12 (60) | 20 (100)

Bang 2. Cac méc giai phau lién quan vung van
déng ban tay trén ban cau khéng u

R6 rang | Khéng | Khéng | Téng
roé xac dinh
dwoc
Giaoranh tran | 15(75) | 5(25) 0(0) 20 (100)
trén va
ranh trwéc
trung tdm
D4u hiéu “day” | 20 (100) | 0 (0) 0(0) 20 (100)
DAu hiéu 20 (100) | 0(0) 0(0) 20 (100)
“ném tay”
DAu hiéu “d4u | 17 (85) | 1 (5) 2(10) |20 (100)
ngoac”
DAu hiéu “cai | 19(95) | 1(5) 0 (0) 20 (100)
maoc”
Ranh dai 15(75) | 3(15) 2(10) |20 (100)
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Xac dinh dwoc vung van déng ban tay trén sMRI
& 85% ban cau cé u va 100% ban cau khéng u. Sy
khac biét nay khong cé y nghia théng ké.

Trén ban cau cé u, viing van dong ban tay trén sMRI
c6 hinh mét thuy trong 76,47% va hinh hai thuy trong
23,53%. Trén ban cau khong u, viing van déng ban tay
trén sMRI c6 hinh mét thay trong 80% va hinh hai thay
trong 20%. Sw khac biét nay khéng cé y nghia thdng ké.

Theo hwdng trong-ngoai, vung van déng ban tay
trén fMRI ndm tron trong vung van dong ban tay trén
sMRI trong 58,92% va lan ra phia ngoai trong 41,18%.
Khi so v&i ranh gi¢i sau clia ving van déng ban tay trén
sMRI, viing van dong ban tay trén fMRI ndm hoan toan
phia trwéc trong 11,76%, 17,56% ndm hoan toan phia
sau va 70,59% nam ca trwdc va sau.

Khoang céach tlr vung van déng ban tay trén fMRI
dén vung van dong ban tay trén sMRI trung binh la
17,01 = 3,63 mm, cé 6 trwdng hop khoang cach nay
I[&n hon 20 mm.

Trong nhém khodng céch tir u dén viing van dong
ban tay trén sMRI bang 0, ty l& yéu liét chi 1a 66,67%,
Trong nhém khoang cach nay 16n hon 0, ty 1é yéu liét
chi 14 36,36%. Khéng c6 méi lién quan gitra tinh trang
yéu liét chi trwdc phau thuat va khoadng cach tir u ndo
dén viing van dong ban tay trén sMRI.

Dién tich vung van déng ban tay trén fMRI la 0,63
cm?. Trong hai nhém bénh nhan cé va khéng cé yéu liét
chi, dién tich nay 1an lwot 1312 0,61 cm2, 0,66 cm?2. Khéng
c6 mbi lién quan gitra tinh trang yéu liét chi trwéc phau
thuat va dién tich vang van déng ban tay trén fMRI.

Ty lé yéu liét chi ctia nhém LMD nhé hon 1 cm,
LMD ttr 1 dén 2 cm va LMD 1én hon 2 cm 1an lwot 1a
75%, 50% va 0%. Khodng cach tir u ndo dén vung van
dong ban tay trén fMRI cé méi lién quan ré rang va cé y
nghfa véi tinh trang yéu liét chi trwdc phau thuat.

IV. BAN LUAN

Nghién ctru cta Lehéricy (2000) va Wengenroth
(2011) 2 bao céo rang rang ty 1é xac dinh ré rang cac
méc giadi phau lién quan viing van dong ban tay trén
ban cau c6 u thdp hon dang ké so véi ban cau khong
u. Nghién ctu clha chang t6i cling thu duoc két qua
twong tw. Diéu nay co thé dwoc giai thich do khéi u tao

hiéu (rng choan chd, ddy léch méc gidi phau nay hodc u
tham nhiém, xam lan, gay bién dang méc giai phau nay.

Qua nghién clru clia chung t6i va so sanh véi
cac nghién ctvu khac trén thé gioi, Lehéricy (2000) va
Wengenroth (2011) [1], [2], ching t6i nhan thAy rang ty
I&€ xac dinh vung van déng ban tay trén sMRI trén ban
cau co u thap hon so véi ban cau khong u. Tuy nhién,
trong nghién clru cla chung toi, sw khac biét nay khéng
c6 y nghia théng ké. Diéu nay cé thé giai thich dwoc
do nghién ctu ctia ching t6i c6 ¢& mau nhd nén chua
chirng minh dwgc sy khac biét nay.

Trén ban cau cé u va ban cau khéng u, viing van
doéng ban tay hinh mét thuy 1a thudng gap nhéat. Két qua
nay phu hgp véi nghién clru ctia Lehéricy (2000) [1] va
Caulo (2007) [3].

Vi tri vang van déng ban tay trén fMRI so voi
vung van déng ban tay trén sMRI trong nghién ctru clia
chuing t6i cé sy twong ddng khi so sanh véi nghién ctru
cua Lehéricy (2000) [1].

Qua nghién clru cla chung téi va so sanh véi
nghién ctru clia tac gia Hou (2016) [4], ching t6i nhan
thay rdng néu chi dwa vao cac mbc giai phau trén hinh
anh sMRI dé& xac dinh ving van déng ban tay thi sai
léch sé& l1&n (17,01 mm theo nghién clru cta chung toi
va 21,37 mm theo nghién clru cla tac gia Hou), trong
d6 35,23% (theo nghién ctru clia chung t6i) - 48% (theo
nghién clru cla tac gia Hou) sé ca sé co sai léch Ion
hon 2 cm. Sai léch nay c6 thé dan dén ty 1& khiém
khuyét than kinh sau phau thuat dang lo ngai.

Nghién ctru cta Jinshang (2018) [5] bao cao cé
méi lién quan gitra tinh trang yéu liét chi trwéc phau
thuat va khodng cach tir u ndo dén ving van déng ban
tay trén sMRI. Theo nghién ctru clia chiing t6i, ty 1& yéu
liét chi trong nhém khoang cach tir u dén ving van dong
ban tay trén sMRI bang 0 Ién hon nhiéu so véi nhém
¢6 khoang cach nay I&n hon 0 nhwng sw khac biét nay
khong c6 y nghia théng ké. Sy khac biét gitra nghién
clru cla chlng téi va nghién clru cua tac gid Jinsang
c6 thé dworc gidi thich do nghién ctru cla ching t6i co
c® mau nhd hon nén chwa chirng minh dugec tinh trang
yéu liét chi khac nhau ctia hai nhém khodng céch trén.

Nghién ctru clia ching t6i thdy rang dién tich viing
van déng ban tay trén cong hwéng tlr chirc nang & nhém
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c6 yéu liét chi nhd hon nhém khong yéu liét chi nhwng sw
khac biét nay khéng co y nghia théng ké. Day la két qua
ghi nhan dworc trén nghién ctru cla ching va ciing chwa
c6 nghién clru nao khac trong va ngoai nudc dé so sanh
tinh chat nay. Do d6 can cé nhirng nghién clru véi ¢ mau
I&n hon dé& xac dinh rd méi lién quan gitra tinh trang yéu
liét chi trwdc phau thuat va dién tich ving van déng ban tay
trén cong hwdng tlr chirc nang.

Nghién ctru clia chung t6i ghi nhan khodng cach
tr u ndo dén ving van dong ban tay trén fMRI ¢ méi
lién quan rd rang va cé y nghia véi tinh trang yéu liét
chi trwéc phau thuat. Két qua nay twong déng véi
céac tac gia trong va ngoai nuéc, cu thé 1a nghién ciru
cuia Bailey (2015), Pham Trwdng Tho (2018) © 7). Qua
nghién ctu clia ching t6i va so sanh v&i cac nghién
ctru khéc trén thé gidi, khoang cach tr u ndo dén ving
van déng ban tay trén fMRI 1a mét trong nhirng d4u hiéu
tién doan quan trong vé mirc d6 khiém khuyét van dong
ctia bénh nhan u ndo, gép phan vao dw bo chét lvong
cudc sdng ctia bénh nhan.

V. KET LUAN
Ty lé xac dinh rd rang cac mbc giai phau lién quan

viing van ddng ban tay trén ban cau cé u thdp hon dang

TAI LIEU THAM KHAO

ké so v&i ban cau khéng u. Khodng cach tir viing van
dong ban tay trén fMRI dén ving van déng ban tay trén
sMRI kh& 16n. Do d6, khéng nén dung sMRI dé xac dinh
vling van déng ban tay truéc phau thuat.

Khoang cach tir u ndo dén ving van dong ban tay
trén fMRI 1a mét trong nhitng d4u hiéu tién doan quan
trong vé mirc do khiém khuyét van dong ctia bénh nhan
u ndo, goép phan vao dw bao chét lwgng cudc sbng clia
bénh nhan.

Qua két qua nghién ctru trén, ching t6i cé mot sé
kién nghi sau:

Do nghién cru clia chiing ti ¢é ¢& mau nho, chwa
thé dai dién cho dan s bénh nhan cé u ndo quanh ranh
trung tam & Viét Nam nén can c6 nhirng nghién cru véi
c& mau Ién hon, dua ra sb liéu chinh xac, gép phan téi
wu héa hiéu qua didu tri u ndo.

Chup céng huéng tr trwdc phau thuat, khao sat
ddng théi vung van déng nguyén phat, viing van déng
phu va cac bé soi than kinh cé thé giup giup ting ty 1&
sbéng con va han ché xuét hién khiém khuyét than kinh
m&i sau phau thuat. Vi vay, can c6 nghién clru thém vé
van dé nay.
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TOM TAT

Pit van dé: Pinh vi viing vo nio chirc ning trén cong huong tir chirc nang (FMRI), dic biét 1a ving van dong ban tay, c6
vai trd quan trong trong phiu thuét 1iy u nio.

Muc tiéu: Khao sat ddc diém hinh anh ving van dong ban tay trén cong hudng tir thuong qui (SMRI) va cong hudng tir
chirc nang & bénh nhan u ndo. Panh gia méi lién quan giita khoang cach tir ton thuong dén ving van dong ban tay (LMD) trén
fMRI va tinh trang yéu liét trudc phau thut.

Doi twgng va phwong phap: Hinh anh cong huong tir chiic nang va cong hudng tir thudng qui cta 20 bénh nhan u ndo
quanh ranh trung tdm dugc thu nhan, tat ca bénh nhan déu duoc ph?lu thuat léy u. Cac mée giai phﬁu lién quan vung van dong
ban tay dugc ghi nhén trén cong hudng tir thuong qui. Po khoang céach gitra ving van dong ban tay trén fMRI va vung van dong
ban tay trén cong huong tir thuong qui. So sanh ty 18 yéu liét ctia cac nhém bénh nhan c6 LMD khac nhau.

Két qua: Ty 18 xac dinh 1 rang cac mdc giai phiu lién quan ving van dong ban tay trén ban cau c6 u thip hon so véi ban
cau khong u. Khoang cach tir ving van dong ban tay trén fMRI dén ving van dong ban tay trén cong hudng tir thudng qui trung
binh 12 17,01 + 3,63 mm, c6 6 truong hop khoang cach nay 16n hon 20 mm. Ty 18 yéu liét chi ciia nhom LMD nho hon 1 cm,
LMD tir 1 dén 2 cm va LMD 16n hon 2 cm lan luot 1a 75%, 50% va 0%.

K&t ludn: Khong nén ding cong hudng tir thudng qui dé xac dinh ving van dong ban tay trén bénh nhan u nfo. LMD trén

fMRI c6 méi lién quan vai tinh trang yéu liét chi truée phiu thut.

Tw khéa: U ndo, cong huong tir chicc nang, vung van dong ban tay.
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