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Value of proton MR spectroscopy in grading of
oligodendroglial tumors

Pham Chu Hodng*, Nguyén Duy Hiing*, Nguyén Duy Hué*

SUMMARY

Objective of this study is to describe the value of Proton
MR Spectroscopy in predicting preoperative oligodendroglioma
grading. Between 05/2015and 04/2016, a cross-sectional
study involved 31 patients (15 high-grade oligodendroglioma
and 16 low-grade oligodendroglioma) underwent preoperative
conventional MR Imaging, Proton MR Spectroscopy and
histopathologically ~ determined  oligodendrogliomas  after
stereotactic biopsy or resection. Receiver operating characteristic
(ROC) curve was used to determine the accuracy of Cho/NAA,
Cho/Cr and NAA/Cr ratios, the area under the curve of whom
is largest is chosen to obtain cut-off value. Cho/NAA ratio was
measured as 2.32 + 1.06 and 5.85 + 5.42 in low-grade and high-
grade oligodendrogliomas, respectively. The Cho/NAA ratio
from high-grade oligodendrogliomas was statistically different
from those of low-grade oligodendrogliomas (p<0.001). The
cut-off value was taken as 3.057 in the Cho/NAA ratio provided
sensitivity, specificity, PPV and NPV of 73.33%, 75%; 73.33%
and 75%, respectively. Inconclusion, Spectroscopy MRI is useful
in the preoperative assessment of the histopathological grade of
oligodendrogliomas.

Keywords: Oligodendroglioma grading, Proton MRSpectroscopy
Imaging.
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I. DAT VAN BE

U than kinh d&m it nhanh la u nguyén phat noi so
gap t 5-18% cac u than kinh dém trén léu & ngudi
I&n. Theo T4 chirc Y té thé gi¢i WHO, u than kinh dém
it nhanh dwoc chia lam hai mdrc d6 ac tinh: mc dod
4c tinh thap (grade 1) va mic dd ac tinh cao (grade

1) [1].

Nhirng tinh chat d&c trwng cla u than kinh dém it
nhanh |a sw tdng sinh t& bao ac tinh va sw tham nhiém
nhu mé n&o lan can u. Sy tang sinh, tham nhiém cac
t& bao u va pha hly céac t& bao binh thwdng gay ra
sy thay ddi cac chat chuyén héa trong khéi u va xung
quanh khédi. Sw thay ddi cac chat chuyén hoa co lién
quan chat ché v&ilam sang, dac biét trong chan doan,
phan d6 ac tinh va tién lwgng u ndo[2, 3]. Cong hwéng
tlr thworng quy cé tiém chat twong phan dwoc coi la
phwong phap hivu hiéu trong chan doan u ndo. Cong
hwéng ti tir lwc cao 1.5T cho cac hinh &nh ré nét vé
vi tri, hinh thai cGa khéi u. Tuy nhién, kha ndng chan
doan ban chat khdi u va phan d6 UTKDIN cla cong
hwdng tlr thwdng quy d6i khi khéng chinh xac véi do
nhay trong phan dé u than kinh dém it nhanh ttr 50,1%
dén 63,3%[4].

Cac chét chuyén héa dwoc st dung trong chan
doan xac dinh va phan bac u ndo ctia CHT phd Ia
Cholin, NAA, Creatin. Trong d6, NAA la phan t& chi ton
tai trong neuron than kinh vi vay né sé giam khi c6 cac
tdn thwong neuron. Creatin (Cr) la phan tt chuyén hoa
nang lwong, phan anh tinh trang sinh ly hoc ctia md can
danh gia va duwoc xem la cé tinh chat 6n dinh do vay
duwoc st dung dé tinh ty 1& cac chét chuyén héa (Cho/
Cr hay NAA/Cr). Cholin xuét hién trong qua trinh tdng
hop va giang héa clia mang té bao, Cholin tang khi cé
sy tang sinh té bao u[5].

Trén thé gi¢i da cé mot sb nghién ciru vé gia tri
clia cia cac chét chuyén héa trong chan doan bac cla
u than kinh diém noi chung va u than kinh dém it nhanh
ndi riéng, tuy nhién, cac két qua van con khoéng cé sy
thdng nhat do khéng c6 sw twong dong vé dbi twong va
phwong phap nghién ctru. Chinh vi vay, ching toi tién
hanh nghién ctru nay vé&i muc tiéu danh gia hiéu qua
clia cdng hudng tr phd trong chan doan mirc do ac
tinh ctia u than kinh dém it nhanh.

Il. DOl TWQNG VA PHUONG PHAP NGHIEN CUU
1. Béi twong

31 bénh nhan dwoc chan doan u than kinh dém
it nhanh trén cong hwéng tir thwong quy 1.5T va cdng
hwéng tir phd, dwoc phau thuat hodc sinh thiét cé két
qua gidi phau bénh tai Bénh vién Viét Bic tlr thang
05/2015 dén thang 04/2016.

2. Phwong phap
2.1. Thiét ké nghién ctru: tién cliru md ta cat ngang.
2.2. Quy trinh nghién ctru

Cac bénh nhan dwoc chup cong hwéng tir 1.5T trén
may Ingenia, Philips hodc Avanto, Siemens. Cac chudi
xung thwéng quy dwoc ap dung bao gébm céc chudi xung:
axial T1W trwdece tiém, axial FLAIR, Diffusion, axial T2GE
va 3D T1GE va chudi xung cong hwéng tr phd duoc thuc
hién khi cac chudi xung thwong quy chan doan khéi u 1a
UTKDIN. Mét bac sy chdn doan hinh anh doc két qua
cong hudng tir thuwdng quy, khéng dwoc cung cap di liéu
clia cdng huéng tir phd, chan doan bac clia u dwa trén
céc yéu t6: (1) kich thwéc u > 5¢m, (2) viing téng tin hiéu
trén FLAIR >20mm, (3) hoai ttr, (4) chdy mau trong khdi,
(5) hiéu (rng khéi rd (chén ép nao that, ddy dwong gitra
trén 5mm), (6) ngdm thuéc sau tiém. Cac u ngdm thudc
c6 thém tr mét trong cac tiéu chuén ttr 1 - 5 hodc cac u
khéng ngdm thubc co 4/5 tiéu chudn dwoc chan doan 1a u
bac cao, nguoc lai dwge coi la u bac thap [6].

Chudi xung phd dwoc thue hién trén anh FLAIR,
khdo sat sw thay ddi cac chat chuyén hoéa cla ving u,
viing quanh u va viing chat trdng khong tén thwong trén
cuing lat cét. Théng tin dwoc x( ly trén tram 1am viéc clia
Philips ho&c Siemens nhdm xac dinh ndng d6 cac chét
chuyén héa tai cac vi tri tham chiéu, ty 1& cac chat chuyén
hoa tai vi tri u hoac gilra vi tri u va vi tri tham chiéu nhw
ndng do cac chat Cho, NAA, Cr; ty Ié Cho/NAA, Cho/Cr,
NAA/Cr. Mét bac sy chan doan hinh anh khac sé tién
hanh chan doan doc lap bac cla u dwa trén ty 1& Cho/Cr
theo nghién ctru clia Vittoria, u bac cao khi ty 1é Cho/Cr 2
2,33 va bac thp khi tj 18 Cho/Cr < 2,33. [7].

2.3. Phén tich sé liéu

Dwa vao két qua giai phau bénh va két qua doc
cong hudng tlr thweng quy, cong huéng tir phd xac
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dinh d6 nhay, do dac hiéu, gia tri chan doan dwong tinh,
gia tri chan doan am tinh, trong do, cac u duwoc chan
doan bac lll trén ca cdng hwdng tlr va giadi phau bénh
dwoc coi la dwong tinh that, cac u dwoc chan doan
bac Il trén ca cong hwédng tir va giai phau bénh dwoc
coi la am tinh that. Déi véi cac gia tri vé chi sb cac
chét chuyén héa va ty 1& cta chung gitra ving u va
cac vung tham chiéu, ching t6i xac dinh chi sb trung
binh cGia cac nhém u bac thap va bac cao dé danh gia
s khac biét giltra cac nhém nay dua trén thuéat toan
Mann v&i p<0,01 va Fisher’s test v&i p<0,05. Budng
cong receiver operating characteristic (ROC) dwoc st
dung dé& danh gia do chinh xac ctia cac ty 1& Cho/NAA,
Cho/Cr, NAA/Cr trong chan doan bac UTKDIN. Ty lé c6
dién tich dwdi dwdng cong Ién nhat dwoc lwa chon dé
xac dinh diém cat c6 dd nhay va doé dac hiéu cao nhét.

3. Xtr Iy 6 lidu
Xt ly s lieu bdng phdn mém SPSS 23.0.

4. Pao dirc nghién cru

Nghién ctru tuan tha tat ca cac tiéu chuan vé dao
dire trong nghién ctru y sinh, bénh nhan tw nguyén tham
gia nghién ctru, cac thong tin ca bénh nhan dwoc gitr
bi mat. Cac di¥ liéu thu thap dwoc chi dwoc sti¢ dung
cho myc dich nghién ctru, cai thién kha nang chan doan
cho nguwoi bénh.

. KET QUA

Trong tdng sb 31 bénh nhan nghién ctru c6 15 u
than kinh dém it nhanh bac cao (grade Ill), 16 u than
kinh dém it nhanh bac thap (grade Il) theo WHO 2007,
nhém tudi trung nién (30-50 tudi) chiém ty 1é cao nhéat.

Trén cong huéng tir thwong quy cac u than kinh
dém bac cao c6 gidi han khdng ré (11/15), co hiéu trng
khéi rd (14/15 trwdng hop co chén ép nao that va dé

déy dwong gitra trong d6 c6 12/14 trwdng hop dé day
dwong gitba do Il tré 1én), hoai t& (12/15), chdy mau
(4/15), voi héa (9/15), cac u bac cao ngdm thubc manh
véi ngdm thubc khong déu (6/15), ngdm thudc dang
vién (3/15). Cac u bac thap c6 gi¢i han rd (14/16), hoai
tor (3/16), chay mau (2/16), véi hoa (10/16), co 11/16 u
ngam thudc sau tiém (trong d6 c6 9/11 u ngdm thuébe it).
DO nhay, dé dac hiéu, gia tri dw bao am tinh, gia tri dw
bao dwong tinh clia cdng hwéng tr thwong quy trong
chén doan bac cla u than kinh dém it nhanh so voi
gidi phau bénh 1an lwot 1a 66,67%, 56,52%, 56,82%,
64,29%.

Ty & Cho/NAA trung binh cGia nhém u than kinh
dém bac thap 14 2,32 + 1,06, ctia nhém u than kinh dém
bac cao la 5,85 + 5,42, sy khac biét gilta hai nhém co y
nghia théng ké& (p< 0,001, Mann Whitney test).

Do nhay, d6 dac hiéu, gia tri dyw bao am tinh va gia
tri dw bao dwong tinh clia CHT phé trong chan doan
bac cia UTKDIN dwa trén ty 1&é Cho/Cr = 2,33 Ian luot la
66,67%, 75%, 71,14%, 70,59% (bang 2). Nhém u bac
cao déu co sy tang chi s6 Cho, gidm chi s6 NAA, ty &
Cho/NAA va Cho/Cr déu ting so véi cac vung tham
chiéu. Trong d6, chi s6 ty 1& Cho/NAA tang rd rét & u
bac cao so v&i u bac thép va c6 kha nang dy bao dé
4c tinh tét nhat trong cac chi sb. Nhém u than kinh dém
bac thap c6 chi s& Cho/NAA dao déng tr 1,26 dén 3,4
va tir 0,43 dén 11,3 db6i v&i nhém u than kinh dém bac
cao.

Trong sb cac gia tri dwoc khdo sat trén dwong cong
ROC duwoc trinh bay & hinh 1, cho thay ty 16 Cho/NAA
c6 dién tich dwdi dwdng cong Ién nhét vi thé cé gia tri
cao nhét trong chan doan bac ciia UTKDIN, cac gia tri
con lai d&u co dién tich dudi dwong cong & mirc dwdi
trung binh. Biém cat Cho/NAA = 3,057 cho d6 nhay va
do déc hiéu cao nhat (bang 3).

Bang 1. Gia tri trung binh cdc chat chuyén héa tai vang u theo giai phdu bénh

iai pha h NAA
Giai phau Cho Cr Cho/NAA CholCr NAA/Cr
bénh Ppm Ppm Ppm
Bac Il (n=16) | 417331 | 202+189 | 153108 | 2324106 | 327:2,90 | 1,55¢1,49
Baclll (n=15) | 2.73+1,40 | 068£037 | 0824045 | 5854542 | 4:89:386 | 1,07:078
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Bang 2. Gid tri chan dodn phan bac UTKDIN cua CHT phé theo diém cdt Cho/Cr = 2,33

:I_'I?r' tﬁﬂi‘:]:éq"u'; Bac Ill Bac Il Téng
Cao 10 4 14
Thap 5 12 17
Chung (n=31) 15 16 31

Do nhay: 66,67%

Gia tri tién doan dwong (PPV): 71,14%

Do dac hiéu: 75%

Gia tri tién doan am (NPV): 70,59%

Béng 3. Gia tri chan dodn phan bac UTKDIN ctua CHT phé theo diém cat Cho/NAA = 3,057
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Cho ROC area: 0.3667 NAA ROC area: 0.1417
Cho/NAA ROC area: 0.7667 NAA/Cr ROC area: 0.4312
Cho/Cr ROC area: 0.6333  ——--—--- Reference
Hinh 1. Burong cong ROC cua cdc chét chuyén hoéa.
IV. BAN LUAN Trong nghién clru clia chdng t6i, cdng hudng tw

U than kinh dém it nhanh la u ndi so nguyén phat
kha thuwong gap, tudi thuwong gap la tudi trung nién.
Trén gidi phau bénh: mirc d6 ac tinh cla u dwoc chan
doan dwa vao cac yéu té6 nhw: nhan quai, hoat dong
phan bao va sw tang sinh t& bao, sw tang sinh mach
mau va hoai ttr, trong do trén chan doan hinh anh cé
thé danh gia tét sy tang sinh té bao, tadng sinh mach
mau va hoai tt [6, 8].

thwong quy va cong huéng tir phd cé do nhay chan
doan twong dwong nhau, tuy nhién coéng hwéng to
phé c6 do dac hiéu, gia tri tién doan dwong va gia tri
tién doan am cao hon, didu nay dwoc ly giai 1a vi cong
hwéng tir phd co thé danh gia gian tiép suw tén thwong
neuron va hoat déng phan bao hay tang sinh té bao
théng qua sw thay ddi cac chat chuyén hoa, théng
thuwong, cac u bac cao cé sy phan chia t& bao manh
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hon cac u bac thap, sw tén thwong neuron than kinh &
khédi u bac cao 1&n hon khédi u bac thdp, mic Cho cao
thé hién viéc tang tdng hop mang té bao va tang mat
do té bao, chinh vi vay, & nhitng u bac cang cao néng
do Cho cang tang, NAA giam, ty |&é Cho/NAA tang, cacu
bac thap téng it hon. Vi vay, viéc st dung cdng hwéng
tr phd phdi hop véi cong huéng tir thuwdng quy la can
thiét d& nang cao hiéu qua chan doan.

Nghién ctru cua Vittoria str dung nguwdng Cho/Cr
la 2,33 cho d6 nhay, dé dac hiéu cao 1an lwot 1a 100%,
83,3%. Tuy nhién, khi str dung ngwdng twong ty cho
nghién ctru, chung t6i thu dwgrc dé nhay va dé dac hiéu
thAp hon Ian Iwot 1a 66,67% va 75%. Didu nay co thé
dworc giai thich do ndéng dd Cr thay ddi theo tirng ving,
tirng ca thé, giadm trong u do u tang hoat ddng chuyén
héa, déng thoi ban than Cr khéng bét nguén & nao vi
vay cac bénh hé théng (bénh ly than) cé thé anh hwéng
dén nbng dd Cr trong nao, vi vay sé anh hudng tdi ty
I& Cho/Cr[5]. Thém vao dé, dién tich dwdi dwdng cong
ROC cho théy ty I&6 Cho/NAA (0,767) c6 gia tri hon ty
I& Cho/Cr (0,633) trong viéc chan doan mirc dd ac tinh
cia UTKBIN. Nhidu nghién ctu khac cling cho két
qua twong tw [5, 6, 9] do ndng d6 NAA gidm khi cé tén
thwong neuron, chinh vi vay trong cac u bac cao sw huiy
hoai t& bao than kinh xay ra manh hon u bac thap dan
dén giam néng dd NAA tai viing u va lam téng ty 1&é Cho/
NAA, cac u bac thdp mirc dd hly hoai té bao than kinh
it hon chinh vi vay ty 1& Cho/NAA thap hon.
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Glioma  Characterization:

TOM TAT

Panh gia gié tri cia cong hudng ttr phé trong chén doén xéc dinh mirc d &c tinh ctia u than kinh dém it nhéanh
(UTKDIN) trén léu truéc phdu thuét. 31 bénh nhan UTKDIN (15 u béc cao, 16 u bac thép - theo Té chirc Y té thé
giéi WHO 2007) duwa trén mé bénh hoc sau khi phdu thuét hodc sinh thiét duoc chup céng hudng tir thuong quy va
cong hwédng tr phé truéc phéu thuat tai Bénh vién Viét Dire tir thang 5/2015 dén thang 4/2016. Buwong cong receiver
operating characteristic (ROC) duoc st dung dé danh gia do chinh xac cta céc ty 1é Cho/NAA, Cho/Cr, NAA/Cr
trong chén doan bac UTKDIN. Ty Ié c6 dién tich duéi duong cong I6n nhét duoc lwa chon dé xéc dinh diém cét c6
dé nhay va dd dac hiéu cao nhét. Két qua dé nhay, do dac hiéu, giéa tri dw bao &am tinh va gia tri dw bao dwong tinh
cla coéng hudng tir phé theo mé bénh hoc l&n luot 1a 66,67%, 75%, 71,14% va 70,59%. Ty Ié chéat chuyén héa Cho/
NAA trung binh cta u thén kinh dém it nhanh bac cao (va bac thép (2,32 £ 1,06), sw khac biét c6 y nghia théng ké
v6i p <0,001. Biém cat Cho/NAA =3,057 c¢6 do nhay 73,33%, do dac hiéu 75%, gié tri dw bao dwong tinh 73,33%
va gia tri dw bdo &m tinh 75%, do chinh xéc 74,19%. Céng hudéng tir phé cé gia tri cao trong chén doan béc ctia u
than kinh dém truée phéu thuat.

T khéa: Phén béc u thén kinh dém it nhanh, cong huéng ttr phé.
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