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» COng hudng tor phd 1H (1H-MRS) ngay cang dudc st dung rdng rai trén
lam sang nhd nhirng ti€n bo vugt bac trong phan cling va phan mém cua
may cong hudng tu [1].

> MOt s6 bang ching ly thuyét va thuc nghiém cho thdy MRS nén dugc thuc
hién trude khi tiém thudc di quang tor dé tranh tac dung cua gadolinium
dén cac chat chuyén hda [2, 3]. Mat khac, mdt s6 tac gid khac dé xuét

rang MRS nén dugc thuc hién sau khi ti€m gadolinium [4, 5].
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> Danh gia anh hudng cua thudc doi quang tu goc Gadolinium (GBCA) |én
hinh anh cdng hudng tir phd & chat trédng binh thudng.

> Danh gia thdi diém thich hgp dé chup cdng hudng tur phd so ndo.
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» Siemens Magnetom Amira 1.5T system (Siemens Healthcare, Erlangen, Germany).
> 16-channel Head/Neck coil.
.‘ » Gadovist (Bayer Pharma AG, Leverkusen, Germany)
\ > Syngovia E11.
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Tiéu chuan chon bénh: Bé&nh nhan khéng c6 tdn  Tiéu chudn loai tri: Bénh nhan cd ton thuang,

thuong & thuy tran, cé chi dinh chup CHT so nao khoi bat thudng & thuy tran va khu vuc lan can. ;
l- | 9 1

tiém GBCA. , ii lli
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Voxel MRS khu tru o thuy tran pha/ bao quanh bang 6 sat bands. Voxel
duoc dinh vi trén 3 mat phdng. Chuodi xung MRS sau tiém duoc 13p lai vdi

cac thong so6 hoan toan giong xung truoc tiém.
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PHUONG PHAP NGHIEN CUU

Voxel size (cm3 2X2X2
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Thong sd chudi xung Single voxel spectroscopy (SVS)
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_ Thdi gian chup Thaoi diém
GBCAs 1V
Twaxial 0-52

T1 MPRAGE 3 phit 44 gidy 52-276

Shimming, adjustment FK¢IEN 276-326

SVS MRS 3 phut 20 giay 326-526

Chubi xung MRS dudc bd sung vao protocol chup CHT so ndo thdng thudng. Thdi diém
tiém GBCAs tinh mach dudc xac dinh 13 thdi diém bt dau (Thdi diém 0). Chudi xung MRS bt
dau tai giay th( 326, khoang 5 phut sau khi tiém GBCAs tinh mach. Toan bo qua trinh chup
MRS, bao gom tdt ca cac buGc hiéu chinh va shimming mat khoang 4 phut va hoan thanh vao" |
giay th 526, khoang 9 phut sau khi tiém GBCAs tinh mach. e
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> Phan tich thdng ké: Kiém dinh Wilcoxon signed-rank dugc st dung dé so sanh

nong dod va dd rong linewidth cta chat chuyén hod trudc va sau khi tiém GBCA.

Gia tri
bang p
> Tuyén

< 0,05 dugc xem la cd y nghia thdng ké. Cac kiém dinh dudc thuc hién
han mém GraphPad Prism phién ban 9.5.0 (GraphPad, San Diego, CA).

h6 dao ddrc: Nghién ciu da dugc Uy ban dao dirc cta Trudng Dai hoc Y

Dudc, Pai hoc Hué chap thuan, ma s6 dé tai H2023/478. Tat ca bénh nhan déu

dong y

tham gia nghién cltu bang van ban.
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Tudi (n = 34)

Under30 =30-39 ®=40-49 =m50-59 = Above 60 lg
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® No metastasis = Pituitary abnormal = Secondary damage and others

bt thuong tuyén yén (n=5), cac tén thuong khac ngoai thuy tran (n=>5).
/ R V|



N
| =
E * | 2025:2;2,'05 XI I

B

Cho
|[:23.8

z cr
2911 Insddl o
[ g g el

{2
Ing ddt
Sl

Pre-GBCA

NONG PO CHAT CHUYEN HOA

I Integral

1214

Post-GBCA

Vi tri voxel MRS va ndng d6 cac chat chuyén hda & cung mot vj tri cta thuy tran phai trudc va

sau tiém GBCA. Cac chat chuyén hdéa dugc hién thi trén biéu do phd. NAA: N-acetylaspartates | *

Cho. Choline; Cr va Cr2: Creatine,; Ins. Myo-Inositol.
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NONG PO CHAT CHUYEN HOA

m Post-contrast _

DIV 47.75 + 6.02
P 19.44 + 3.76
PP 21902 3.39
P 31.08 1 9.67
I 0.28+2.85

45.69 + 6.68 0.0313
18.79 + 3.81 0.0094
21.88 + 3.36 0.4085
30.02 + 8.89 0.0594
9.30 £ 2.80 0.3903
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Noéng db cdc chét chuyén hoa tai chit trang vung ndo binh thuong trudc va sau khi tiém tinh

mach GBCA (n = 34). NAA vé Cho cho thdy nhiing thay déi dang ké (*: p<0,05 va **: p<0,01); Cr,

Cr2 va Ins khéng cho thay su’ khac biét co y nghia thong ké (ns. non-S/gn/ﬁcant) Gia tri p duoc ir

theo theo kiém dinh Wilcoxon signed-rank. R b 1; g

‘aﬂﬂ
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n = 34 | Pre-contrast |Post-contrast |p |
MV 685:146  719+1.56 0.0041 £ 107 T T
T s572:1.00  6.32+1.84 0.0060 § i T
05641125 5694+ 1.18 0.2646 £ BT ;

— J_ J_ %
[P 685188  654+2.10  0.1286 l
4102082 437+1.73 0.4088

Linewidth cdc chat chuyén hoa tai chat trdng vung ndo binh thuong trudc va sau khi tiém tinh
mach GBCA (n = 34). NAA va Cho cho thdy nhiihg thay déi ding k€ (**: p<0,01); Cr, G2 va Ins. .
khong cho thay su’ khac biét co y nghia thong ké (ns: non-significant). Gia tri p duoc tinh theo theo) ‘

kiém dinh Wilcoxon signed-rank. o 1= 1]
- * 3
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> Nghién clfu cta chdng toi thuc hién MRS trén 34 ngudi tham gia da quan
sat thay su giam nong d0 N-acetyl aspartate (NAA) va Choline sau khi tiém
tinh mach GBCA.

> GBCA gilp cai thién kha nang hién thj ton thuong trong CHT nhung ciing
gdy ra hién tugng nhiéu phd CHT, thé hién qua su bién dang do tinh nhay
cam trong cac trudng tu cuc bo [6].

> Su’ bién dang nay gay ra su md rong linewidth [7], phu hdp vGi két qua
nghién cltu, dan dén viéc gidam ndng dd cic chat chuyén hoda, bao gom
NAA va Choline.
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Su md rdng cua linewidth dan dén mot s6 tac dong phic tap. Trong khi mot
s6 dinh gidm (nhu NAA va Cho), s ma rdng linewidth cd thé chdng 1én cac dinh
lan cin, dic biét 1a nhitng dinh cd thdi gian thu dudi T2 ngdn hon [8]. Trong
trudng hdp cua chung toi:
> NAA va Cho: Su md rdng cla cac dinh nay co thé chdng 1én nhieu dudng cd sé

hodc cac dinh 1an cin, dan dén su gidm rd rang vé gia tri nong do chuyén hoa.
> Cr, Cr2 va Ins: Cac chat chuyén hda nay cé thdi gian thu dubi T2 dai han, it bi
anh hudng bai hiéu tng ma rong linewidth.
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> Trong khi Choline (Cho) thudng cé nong d6 cao trong MRS cua khoi u nao,
phan anh su thay doi t& bao, thi thudc ddi quang GBCA dudc su dung
trong CHT co tac dung ngudc lai, lam giam dinh Cho. Cac nghién cdu da
ghi nhan mdc giam dang ké néng dé Cho sau khi dung GBCA & bénh nhén
khoi u nao [4, 9].

> Diéu thu vi la nghién cdu cua chung toi cling cho két qua Cho giam, cung
vGi NAA, trong chat trang binh thudng sau khi dung GBCA.

» Do d6, nghién clru cia ching tdi cho thdy rang nén tiém GBCA trudc khi =

chup MRS dé tranh kha néng gidm ndng dd cac chat chuyén hoa.

HEA TR
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Han ché€ cua nghién clu:

> Chi danh gia MRS & khu vuc thuy tran phai.

> Chi bao gdm 34 bénh nhan. Day 1a mét cd mau tucgng ddi nhd.

> Chi danh gia tac dung cua GBCA 5 phut sau khi truyén tinh mach.
Trong cac giai doan ti€p theo cua nghién cuu:

> SUr dung ky thudt MRS da diém (multivoxel) d& danh gid ndong dd NAA va

Choline ¢ nhiéu vung nao khac nhau, khong gidi han & thuy tran.
> Thuc hién nghién cru véi ¢ mau I18n han.

> Danh gia tac dung lau dai cia GBCA Ién cac chat chuyén hoa.

> Nghién clru tac dung cua cac loai thuoc GBCA khac ngoai Gadovist.
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> GBCA tiém tinh mach cé thé dan dén su thay ddi ndng dd chuyén hoa va
linewidth cac chat NAA va Cho trong chat trang ndo ngugi binh thudng.
> KY thudt CHT phd ndo nén dudgc thuc hién trudc khi tiém GBCA dé tranh

cac tac dong tiém an cia GBCA |én cac chat chuyén hoa.
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Abstract

Background: Giving contrast material before 'H-magnetic resonance spectroscopy (MRS) could enhance the precision of
locating the lesion of interest. However, evidence indicates that contrast material might influence the outcomes of MRS.
Purpose: To verify the effect of gadolinium-based contrast agent (GBCA) on MRS in normal white matter.

Material and Methods: A total of 34 patients were referred for brain magnetic resonance imaging (MRI) with GBCAs, and
they underwent single-volume MRS before and after administering contrast material. Those patients had the MRS voxel placed
at the right frontal normal white matter, which remained consistent across all examinations. Measurements were taken for the
integral concerning N-acetyl aspartate (NAA), choline (Cho), creatine (Cr and Cr2), and myo-inositol (Ins) in all examinations.
Results: NAA (P=0.0313) and Cho (P=0.0094) had a significant decrease in their integral after intravenous GBCA admin-
istration. No significant differences were found between the pre- and post-contrast MRS studies for Cr, Cr2, and Ins.
Conclusion: Intravenous GBCA can alter NAA and Cho integrals in normal white matter. Therefore, brain 'H-MRS should
precede intravenous GBCA administration to avoid the potential impact of contrast material on peak integrals.

Acta Radiologica (SCIE, Q3)
Volume 66 Issue 1, January 2025
DOI: 10.1177/02841851241295395

Keywords
'H-magnetic resonance spectroscopy, single-voxel spectroscopy, gadolinium-based contrast agent, N-acetyl aspartate,
choline

Date received: 16 May 2024; accepted: 19 September 2024

Introduction Material and Methods

The use of '"H-magnetic resonance spectroscopy (MRS) in
clinical settings has increased due to the wider availability
of commercial software and the possibility of reimburse- A total of 34 participants who underwent brain contrast-
ment (1). Some theoretical and experimental evidence sug- enhanced MRI were recruited. The exclusion criteria included A

Participants

gests that MRS should be performed before contrast
administration to avoid the effect of gadolinium on metab-
olite peaks (2). On the other hand, other authors propose
that MRS should be done after administering gadolinium
(3). Abnormal enhancement after contrast administration
can help localize the lesions of interest. Therefore, in
many cases, it would be advantageous to perform MRS
after contrast administration (3,4). The aim of the present
study was to investigate whether administering gadolinium-
based contrast agents (GBCAs) influences the metabolite
peaks of MRS in the normal brain area.

large, abnormal lesions in the frontal lobes or nearby regions,
which may affect the MRS sampling.
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