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VAI TRO CUA KY THUAT HINH ANH NHAY TU VA KHUECH TAN
TREN CONG HUONG TU TRONG PHAN PO MO HOC U SAO BAO
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Lé Quang Khang', Pham Ngoc Hoa?
TOM TAT

bt vin dé: U sao bao la logi u nio thieong gip trong nhitng logi u ndo nguyén phit. Vigc phin d6 mo hoc u
sao bao rit quan trong trong vigc diéu tri va tién lwong.

Muc tiéu: Xdc dinh gid tri kij thudt cong hwong tir nhay tir (SWI) va khuéch tan (DWI) trong phin do mo
hoc u sao bao.

Déi tugng va phwong phdp: Nghién civu md td cit ngang, khdo sdt cong huwdng tir nhay tiv va khuéch tin
truedc phau thuit ¢ 44 bénh nhin c6 két qua mo bénh hoc la u sao bao tir 08/2017 dén 06/2020 tai bénh vién Cho
Ray. Ddnh gid lién quan giika d9 dc cia u sao bao trén gidi phau bénh vdi gid tri clia chi s6'khuéch tan biéu kién
(ADC) va gid tri tin hi¢u nhay tie trong u (ITSS).

Két qua: Gid tri ADC va ITSS ctia nhom u dg dc cao va nhém u dg de thip khic biét cd y nghia thong ké (p
<0,05). Tai diém cat gid tri ADC la 0,997 x10°mm?2.sec’, kij thudt cong hwong tir khuéch tin cé do nhay 83,3%,
dg dic hiéu 85,7%, gid tri tién dodn dwong 92,6%, gid tri tién dodn dm 70,6% trong phdn dg md hoc u sao bao.
Tai diéim cat ITSS 1a 1,5, kij thudt cong hwong tir nhay tir cé do nhay 76,7%, dg dac hiéu 85,7%, gid tri tién dodn
dwong 92%, gid tri tién dodn dm 63,2% trong phin do mo hoc u sao bao.

Két lugn: Cong hedng tir nhay tiv va khuéch tan cé gid tri trong chin dodn phin dj u sao bao. Két hop hai
phuong phdp lam ting d¢ nhay va dg chinh xdic trong chan dodn.

Tir khéa: phin do u sao bao, cong hweong tir, nhay tie, khuéch tin
ABSTRACT

THE ROLE OF SUSCEPTIBILITY- AND DIFFUSION-WEIGHTED MAGNETIC RESONANCE
IMAGING IN GRADING ASTROCYTOMAS
Bui Minh Tien, Nguyen Thi Thuy Linh, Tran Thi Mai Thuy, Lam Thanh Ngoc, Le Quang Khang,
Le Van Phuoc, Pham Ngoc Hoa
* Ho Chi Minh City Journal of Medicine * Vol. 25 - No 1 - 2021: 68-73

Background: Astrocytomas is the most important and common type of primary brain tumor. Sufficient
grading of astrocytomas is important, as the clinical treatment and prognosis differ between distinct grades of
tumor.

Objective: The aim of the present study was to assess the value of susceptibility-weighted imaging (SWI)
and diffusion-weighted imaging (DWI) in the grading of astrocytomas.

Methods: A descriptive cross-sectional study, total of 44 patients with astrocytomas were assessed by DWI
and SWI. The evaluation included the apparent diffuse coeffcient values (ADC) and the degree of intratumoral
susceptibility signal intensity (ITSS) within tumors.

Results: The apparent diffuse coeffcient values and the degree of intratumoral susceptibility signal intensity
of the high-grade and low-grade astrocytomas were statistically significant (p <0.05). At the cutofff point of 0.997
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x10°mm?.sec’ for ADC value, DWI has sensitivity of 83,3%, specifcity of 85.7%, PPV of 92.6% and NPV of
70.6% for grading astrocytomas. At the cutofff point of 1.5 for ITSS, SWI has sensitivity of 76.7%, specifcity of
85.7%, PPV of 92% and NPV of 63.2% for grading astrocytomas.

Conclusions: DWI and SWI are valuable for grading of astrocytomas. Combination of two techniques
increases diagnostic sensitivity and accuracy for glioma grading.

Keywords: astrocytoma grading, magnetic resonance imaging, susceptibility weighted imaging, diffusion

weighted imaging
DAT VAn DE

U sao bao la loai u nao thwong gdp trong
nhiing loai u ndo nguyén phat. Viéc phan do mo
hoc u sao bao rat quan trong trong viéc diéu tri
va tién luong.

Cong huong tir khuéch tan da duoc st dung
rong rai trong phan do u sao bao, gia tri chi sd
khuéch tan biéu kién (ADC) khac nhau cd y
nghia gitta hai nhém u sao bao d¢ ac thap va do
ac cao. Tuy nhién, gia tri cia ADC dugc suy ra tie
cong huong tir khuéch tan lién quan téi nudc di
chuyén khoang gian bao va khong ¢ lién quan
véi muc d§ tang sinh t& bao. Cong huong tir
nhay ttr la mot ky thudt cd thé phat hién nhiing
mach mau nhd va nhitng san pham thoai hoa
cua mau. Nhiéu nghién ctu cho thdy su tang
sinh mach mau va xuat huyét trong u déong mot
vai tro quan trong trong phan doé mo hoc u sao
bao. Cac mach mau va san pham thoai hda ctua
méu biéu thi bang tin hiéu cam tit trung tdm ton
thuong (ITSS) 1a nhitng tin hiéu thap trong khoi
u trén hinh cuong d6 ctia cong hwong tir nhay tie
va c60 y nghia trong phan d6 mo6 hoc u theo
nhiéu nghién cttu gan day®.

Muc tiéu

Nham xac dinh gia tri kj thuat cong hudng
tlr nhay ttr va khuéch tan trong phan dé mé hoc
u sao bao.

POITUONG-PHUONG PHAPNGHIEN CUU
D6i tuong nghién ciru

Cac bénh nhap vién duoc phgu thuat hoac
sinh thiét, c6 két qua giai phau bénh 1a u sao bao
dwoc phan do mo hoc theo WHO 2007, duoc
chup cong huong tir c6 ky thuat nhay tir va
khuéch tan trude phau thuat hogc sinh thiét.

Tiéu chi logi trir

Bénh nhan u sao bao da ph?iu thuat hoac st
dung phuong phap diéu tri khac. Cac bénh nhan
6 cong hudng tir nhiéu anh, khong dat yéu cau
chan doan.

Phuong phap nghién ctru
Thiét ké'nghién citu

M ta cat ngang phan tich.
Kij thudt chup cong huong tir

Cong hudng tir khuéch tan: TR/TE 4500/88
ms, goc lat (FA) 90°, do day lat cat 5mm, cach
khoang 2,5 mm, Orientation tranversal, chiéu ghi
tin hiéu phai sang trai, treong khao sat (FOV):
220x220 mm va ma tran anh: 192x192, Thoi gian
chup (TA) 1:57. Hinh DWI thu dwoc ¢ cac gia tri
b=0, b=500, b=1000 bang chudi xung EPI, k§
thuat xoa mo dat trudc cac xung khao sat. Hinh
ban d6 ADC duoc tinh toan theo phan mém cua
mdy va hién thi dong thoi sau khi nhan cac hinh
khuyesch tan (DWI), véi gia tri b=1000.

Cong hueong tir nhay ttr: TR/TE 28/20 ms, goc
lat (FA) 15°, SNR 1, voxel size 0,7x0,7x1,8 mm, do
day 14t cit 1,8 mm, Dist. Factor 20%, Orientation
tranversal, chiéu ghi tin hiéu phai sang trai, FOV
read 230mm, FOV Phase 75%, Averages 1,
Concatenations 1, Slice oversampling 11,1%,
Slices per slab 72, Thoi gian chup (TA) 2:07.
Phin tich sé'liéu

Quan ly va xt ly s6 liéu bang phan mém
thong ké SPSS phién ban 20. Cac bién s6 dinh
tinh dwoc mo ta bang tan suat, ti 1& phan tram.
Céc bién s6 dinh luong dwoc mo ta bf“ang sO
trung binh, d6 1éch chuan. Cac ti 1é duoc so sanh
bang phép kiém Chi binh phuong. Cac gia tri
trung binh duoc so sanh bang phép kiém phi
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tham s6 Mann Whitney, Kruskal Wallis. Cac
phép kiém duogc xem 1a c6 y nghia thong ké khi
p <0,05. Phan tich duong cong ROC cac bién s
ADC, ITSS gitra nhém d6 ac thdp va nhém do ac
cao. Bién s cé dién tich dudi duong cong l6n
nhat dugc xem la ¢6 gia tri chdn doan nhat. Tt
duong cong ROC cta bién sd ¢ gia tri chan
doan nhat, rat ra gia tri ngudng véi dd nhay, do
dac hiéu to6t nhat néu co.

Gi4 tri ADC dugc do trén hinh ban d6 ADC.
Stt dung céng cu RO, hinh tron hodc hinh bau
duc, dién tich trung binh 10-20 mm?. Hinh ROI
sé duoc dat 6 vi tri u ¢d tin hiéu ADC thap nhat
trén ban d6 va khong chong 1dp nhau. Khi dat
ROI khong ddt vao cac vung xuat huyét, hoai tir
- tao nang.

Nghién cttu Y hoc

Tin hiéu nhay tr trong u (ITSS) 1a nhiing
diém, duong, vung tin hiéu thdp trén hinh
ceong d6 cua SWI, déng voi dwgc loai bé nho
hinh pha. ITSS chia lam 4 do:

Do 0: khong c6 0 tin hiéu thap trong u.

Do 1: vai (<5) ndt tin hiéu thap biéu thi xuat
huyét trong u.

Do 2: nhiéu (>5) not hodac duong tin hiéu
thap biéu thi xuat huyét va cac cau tric mach
méu (dang duong thing hodc ngoan ngoeo)
khong vuot qua mot nita dién tich khéi u trong
tat ca m3t cat ngang qua u.

D¢ 3: vung tin hiéu thdp chiém hon mot nira
dién tich khéi u @ mét hodc nhiéu mat cit ngang
qua u®.

Y diic

Nghién cttu nay duoc thong qua boi Hoi
dong Dao durc trong nghién ctru Y sinh hoc Dai
hoc Y Dugc TP. HCM, sb 543/DHYD- HDDD,
ngay 24/10/2019.

KET QUA

Mau nghién cttu cta ching toi gom 44
treong hop.

Tu6i trung binh 14 43 (tudi nho nhat la 7 tudi,
16n nhét 1a 66 tudi). Ti 1é nam: nit 1a 1,44:1. Thuy
tran va thuy thai duong 1a hai vi tri ¢6 tan sudt u
cao nhat. Vé md hoc, ¢6 2 truong hop u do 1, 12
truong hop do II, 6 truong hop do III va 24
truong hop d6 IV. Chung t6i phan thanh nhém
dd ac thap gom do I va do II, nhom do ac cao

3 R
Hinh 1: Hinh minh hoa ITSS dj 1. Bénh nhin T.T.N, nam, 38 tudi, u nio vung nhin xdm cé vai ndt nhé tin
higu thdp (dGu miii tén) trén hinh cuong dj (A), tin higu cao trén hinh pha (B) xung SWI, biéu thi xudt huyét.
“Nguon: BV Chg Ray”
gom do III va IV dé€ phan tich.
Cong huwong tir khuéch tan

Gia tri ADC vung u ctia nhém do ac thap cao
hon cac nhém do ac cao, sw khac biét c6 y nghia
thong ké (p <0,05).

Bang 1: Gid tri ADC va t{ s6’ ADC viing u theo
nhém mo hoc

Nhom dd ac Thép Cao
Gia tri ADC (x10° 1,204 £0,199 | 0,908 +0,188
3mm2.sec’1)
Phép kiém Mann Whitney (p*=0,0002)
Cong huodng tir nhay tw

Gia tri ITSS ctia nhém do ac thap la 0,5;
nhom do ac cao 1a 2. Gia tri ITSS ctia nhom do ac
thap thap hon nhom d6 ac cao, su khac biét gia
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tri ITSS gitta nhom do ac thap va dg ac cao cd y
nghia thong ké (p <0,05).
Bang 2: Gid tri ITSS viing u theo nhom mo hoc

ITSS Nhom dé ac (%)
Thap Cao
0 7 (15,9%) 3 (6,8%)
1 5(11,4) 4 (9%)
2 1(2,3%) 17 (38,6%)
3 1(2,3%) 6 (13,6%)

Phép kiéin chinh xic Fisher (p=0,001)
Du bao d6 mo hoc cta cong huwdng tir nhay tir
va khuéch tan

Véi diém cét ITSS 1a 1,5 ki thuat SWI ¢ d6
nhay 76,7%, d6 dac hiéu 85,7%, gia tri tién doan
dwong 92%, gia tri tién dodn am 63,2%, do chinh
xac 79,5% dién tich dudi duong cong
AUC=0,814.

Véi diém cat ADC 1a 0,997 x10*mm2.sec’ ki
thuat DWI c6 d¢ nhay 83,3%, d¢ dac hiéu 85,7%,
gia tri tién doan duong 92,6%, gia tri tién doan
am 70,6%, dién tich dudi duong cong
AUC=0,857.

Khi két hop SWI va DWI, phuong phap c6
dd chinh xac cao nhat 1a 88,6% va ting do nhay
1én 93,3% so véi dung SWI hodc DWI don thuan.
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Hinh 2: Duong cong ROC sir dung gid tri ADC va
ITSS trong dw bdo mo hoc u sao bao

BAN LUAN

Nhiéu nghién ctu cho thdy gia tri ADC o
nhom u dd ac cao thuong thap hon nhéom u do
ac thap. Nghién cttu cta tac gia Zhang K, Choi
HS, Lé Van Phudc c6 gia tri ADC nhom u d6 ac
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cao va nhém u do ac thap lan luot la 0,687 va
1,651; 0,972 va 1,163; 0,768 va 1,076 x10*mm?.sec
12:34). Nghién cttu cuia chung toi c6 gia tri ADC
nhém dd ac cao la 0,908 va nhom d¢ ac thdp la
1,204 x10°mm?2sec’. S6 liéu gitta cac nghién ctru
tuy co su khac biét nhung nhin chung nhéom d6
ac cao co gia tri ADC thap hon nhoém d¢ ac thap.
Nghién ctru ctia chung t6i chi dé cap dén gia tri
ADC nho nhét cta vung u. Vai nghién cttu ¢6
xac dinh gia tri ADC 16n nhat cua vung u. Tuy
nhién viéc nhan dinh mo dic cd tin hiéu cao nhat
trén hinh ban d6 ADC gap nhiéu khé khan do
phu xung quanh nén chiung t6i chi do giad tri
ADC vung u nho nhat.

Nhiéu nghién ctru du bao md hoc bang cong
huong tir khuéch tan c6 diém cat gia tri ADC
dao dong ttr 0,869-1,325 x10°*mm?2sec’. Nghién
cttu cua tac gid Tan Y, Ji YM, Lee E, Lé Van
Phude, Lam Thanh Ngoc véi diém cit gia tri
ADC Tan luot 1a 0,869; 0,9; 1,055; 0,978; 1,325 x10-
*mm?.sec’®5678. Nghién ciru cta ching toi voi
diém cit gia tri ADC 1a 0,997 x10*mm?.sec’, DWI
c6 do nhay, d6 dac hiéu, gia tri tién doan duong,
gia tri tién doan am 83,3; 85,7; 92,6; 70,6%. Trong
da s6 nghién cttu va nghién ctru chiing t6i, DWI
c6 do nhay va do chinh xac kha cao, da sO trén
>80% do vay DWI c6 gia tri trong phan d6 mo
hoc u sao bao. Su khac biét diém cit gia tri ADC
do ¢& mau, titu chudn chon mau khac nhau
ciing nhu thoéng s6 hinh anh chup, phan mém
RO, cach thic ddt ROI va dién tich ving ROL
Mit khac u sao bao dd cao thuong xuat huyét
nhiéu, nén viéc ROI nham c6 thé xay ra khién
cho gia tri ADC thdp hon thuec té.

Céc két qua vé cong hudng tir khuéch tan
phu hop véi két qua caa cac nghién ctru trude
day. Gia tri ADC vung u c6 teong quan vdi
mat do t€ bao cua khoi u. Tuy nhién, trong mot
sO nghién ctru khac, gia tri ADC c6 sy chong
chéo 16n gitta nhém dd ac thap va nhém do ac
cao. Cac két qua c6 su trung 1dp nhat dinh
trong gia tri ADC va do d6 su khac biét gitta u
sao bao d¢ ac thap va d6 4c cao khong nén chi
dua vao gid tri ADC. T6c do khuéch tan cua
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nudc trong mo u khong chi bi anh hwdng boi
tinh chat va mat do t€ bao ctia khoi u ma con
bi anh hudng boi cac yéu t6 khéac, bao gom ty
1é gitra nhan va t&€ bao chat, mirc d6 phu quanh
u, hoai t&r, mirc d6 ton thwong t&€ bao than kinh
con lai va khoang gian bao. Gia tri ADC cudi
cung duoc xac dinh bmeg su két hop cua tat ca
cac yéu t0 nay, diéu nay co6 thé giai thich cho
sw chong chéo cua cac gia tri ADC.

Nghién cttu cta tac gia Xu J ¢ 58,6% nhém
dod 4c cao ¢d ITSS la 3; 60% nhom do ac thap co
ITSS d6 0, trung vi nhém d9 ac cao la 3 va nhém
do ac thap la 0M. Nghién ctru cua tac gia Park M
(2009) c6 tat ca u do IV va 43% u do 10T ¢6 ITSS,
nhom u sao bao d¢ thap tat ca khong co ITSSO.
Nghién ctru cta tac gia Park S (2010) c6 65,6%
nhém u dd &c cao cb ITSS &6 3, tat ca u do ac
thap cd ITSS d¢ 009. Nghién cttu ctia ching toi
khd teong dong voi cac nghién cttu trén déu cho
thdy nhom u sao bao dd cao c6 gia tri ITSS cao
va nhém u sao bao do thap thuong co gia tri
ITSS thap. Diéu nay ly giai do nhém u dd cao
thuong c6 tang sinh mach va hay xuat huyét.

Mot vai nghién cttu ctia cac tac gia ParkM va
Xu J trong phan d6 mo hoc u sao bao?. Nghién
ctru ctia tac gia Xu J véi diém cat ITSS 1a 1,5 ¢6
dd nhay va d¢ ddc hiéu kha tot la 82,8 va 75%.
Nghién ctru ctia téc gia Park M véi hai diém cat
ITSS la 1 va 2 vdi do nhay va do dac hiéu cao
trén 80%. Nghién ctru ctia chung t6i véi diém cat
twong dong voi tac gia Xu 1a 1,5, SWI ¢6 do
nhay, d0 dac hiéu, gia tri tién doan duong, gia tri
tién dodn am Ian luot 1a 76,7; 85,7; 92; 63,2%. Vi
do nhay va d6 ddc hiéu trong cac nghién ctru
kha tot, SWI ¢6 gia tri trong phan d6 md hoc u
sao bao.

Mot yéu td danh gid su ac tinh ctia u la tang
sinh mach mau nham tang treong. Chudi xung
SWI danh gia tot cic mach mdau nho va cac san
pham thodi hda ctia mau. Céc tinh mach trong u
sao bao d6 cao thuong c6 bo khong déu, thanh
mach day khong déu va yéu gay dé hinh thanh
huyét khoi va xuat huyét. U sao bao d6 ac cao
chuyén hdéa nhiéu nén chita mot luong

Nghién cttu Y hoc

deoxyhemoglobin twong d6i lon trong mach
mau, tao ra cac hiéu ting nhay tir va thay duoc
trén hinh SWI. Nhiing nghién cttu gan day va
cuia ching t6i cho thady muc d6 ITSS trong u sao
bao do cao cao hon so véi u sao bao d¢ thap. Tuy
nhién, két qua cua chung t6i khong phu hop véi
két qua cia mot s6 nghién ctru khac, ITSS khong
c6 6 u sao bao do thap. Su khac biét nay c6 thé
do ¢& mau nghién ctru. Sy nhay tir trén SWI c6
thé dé dang thay d6i béi nhitng thay ddi nho
trong cac thong sd hinh anh hodc phuwong phap
xt ly ctia mdy cong hudng tir ciing gép phan
cho sy khac biét nay.

Cong huong tir khuéch tan biéu thi vé mat
do t€ bao va khoang gian bao, cong huwong tir
nhay tir biéu thi cac tinh mach nhd noi chia
nhiéu deoxyhemoglobin. Sy 4c tinh cta khéi u
c6 lién quan dén mat do t€ bao va tang sinh
mach mau. Sy két hop hai ky thuat nay hién nay
van chua duoc dé cap day du. Khi két hop hai
ky thuat nhay tir va khuéch tan do nhay chan
doan tang lén 93,3% va do chinh xac tdng lén
88,6%. Didu nay cho thay loi ich khi két hop hai
k¥ thuat véi nhau.

Hon ntta, cong huong tir nhay tir c6 thé
dugc st dung thay thé€ hodc két hop trong
truong hop cong hudng tir khuéch tan va cong
hwéng tir thuong qui kho phan dinh d¢ ac u.
Trong nghién ctru nay, xudt huyét trong khoi u
c6 thé anh huwong dén gia tri ADC, nho cong
huong tir nhay tit phan dinh xuat huyét gitup
viéc ROI viing mo6 dac chinh xac hon. Ngoai ra,
mo bénh hoc u sao bao khong chinh xac khi mau
sinh thiét khong duoc 1ay tir ving u ¢6 mic d6
ac tinh cao nhat khi sinh thiét mét phan hoac
phau thuat 18y khong hét u. Do d6, hinh anh hoc
dac biét 1a cong huong tir gitip xac dinh va danh
gia toan dién u, gitp nang cao do tin cay cua
phén loai mo6 hoc va dinh hudng cho sinh thiét
dang vung u c6 dd mo hoc cao nhat.

KET LUAN

Qua nghién ctru trén 44 bénh nhan u sao

bao, chiing t6i rat ra dwge mot s6 két ludn sau:
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Nhém u d6 ac thap cé gia tri ITSS thap hon
cac nhém u do ac cao, trung vi gia tri ITSS ctia
nhom do ac thap 1a 0,5; nhom d6 4c cao la 2. Véi
diém cat 1TSS 1a 1,5, ky thuat SWI c6 dd nhay
76,7%, do ddc hiéu 85,7%, gia tri tién doan
dwong 92%, gia tri tién dodn am 63,2%, do chinh
xac 79,5%, dién tich duwdi dwong cong
AUC=0,814.

Gia tri ADC vung u ctia nhom u d¢ ac cao la
0,908 + 0,188 x10*mm?2sec! va nhom u &0 ac
thap 1a 1,204 + 0,199x10*mmz.sec’. Véi diém cat
gia tri ADC vung u la 0,997x10°mm?2.sec’ ky
thuat DWI c6 d6 nhay 83,3%, d6 dac hiéu 85,7%,
gia tri tién doan duong 92,6%, gia tri tién doan
am 70,6%, dién tich dwéi duong cong
AUC=0,857.

Khi két hop dong thoi ca SWI va DWI trong
phén d¢ ac tinh u sao bao, két qua cho thay viéc
két hop ca hai phuong phap chan doan lam tang
dd chinh xac lén 88,6% va do nhay 1én 93,3% so
v6i khi dung SWI hodac DWI don thuan.
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