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Study of 'H-Magnetic Resonance Spectroscopy on the Diagnosis of Radiation
Injury of the Brain

LUO Bo-ning, MENG Quan-fei, ZHANG Bo, LIANG Kang-fu, SUN Geng-xi
( Department of Radiology, The First Affiliated Hospital,SUN Yat-sen University, Guangzhou, 510080, China )

Abstract: [ Objective 1To explore the early signs of radiation-induced brain injury, MR spectra
were obtained from 76 patients in the area of the brain abnormalities following radiation therapy.
[ Methods ] MR images and MR spectra were acquired from 76 patients, who complained of the symp-
toms of central nervous system following radiation therapy for nasopharyngeal carcinoma, and from 25
healthy volunteers. (2 MR spectra were divided into 3 types according to the patterns of perks of
NAA, Cr, Cho, and were analyzed by integral perks values and their ratios. [ Results ] Type I pat-
tern of MR spectra was predominantly demonstrated in healthy control groups(86.67% ) . (2 Patient
groups: Type II patterns of MR spectra was mainly found in the centers of abnormalities Loci
(68.42% ), and type land type Il were seen in the margins of abnormal Loci(44. 74% and 39. 47%
, respectively ). Type I pattern was mainly found in the normal area of the brain (84. 21% ). Perks val-
ues and ratios of NAA, Cr, Cho, NAA/Cr, NAA/Cr + Cho and Cho/Cr were significant different
among different area of the brain (P < 0.001) . [ Conclusion ] The patterns of MR spectra and the
changes of integral perks values of metabolism may indicate the degree of radiation — induced injury of
brain. Type II spectra demonstrates radiation injury of brain. Radiation —induced injury of brain
should be consideres if type Il spectra is found and the ratios of NAA/Cr. NAA/Cr + Cho are less

than 1.
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Fig.1 Healthy control groups, type I in the left temporal
lobe
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Fig.2  Type I in the margins of abnormalities

Integral perks values were different from the control groups
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Fig.3  The type II patterns of the centers of abnormalities
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Fig.4  Type 1 in the margins of abnormalities
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Table 1~ Comparison the patterns of MR spectra between the
healthy control and the patients’ groups  n (%)

Region  Type (%) Type 1l Type 1 Total
Centers  6(7.89)  52068.42) 18(23.68) 76(100.0)
Margins 34(44.74) 12(15.80) 30(39.47) 76(100.0)
Normal — 64(84.21)  3(3.95)  9(11.84) 76(100.0)
Control  26(86.67)  0(0.00)  4(13.33) 30(100.0)

1) Compared with the region of normal and control, x> =0. 035 P
> 0.05; 2) Compared with the region of normal and centers, x* =
94.726 4, P <0.001; 3) Compared with the region of normal and
margins, ¥* =26.463 2, P <0.001

2.2 ASPERUME LT IE
76 FIZE R IIIE « bRifERE (7 £ 5) R, W72
kL I X NAA BRI 22. 64 +5. 47 18T
NG IXFIEH X, i Cr. Cho WEAE I &5 T3 2 X
IEH X, JUHIE Cho 1T BT ,NAA/Cr NAA/Cr +
Cho . lWAE/INT 1, Cr 1 Cho WIABAbEE K . R T 22
SIATATLSD — o K 50 HEAT I R] 4 P R LA B
TR AR G2 AT 22 5%, BIPRIXT LE, NAA : e
KALTIERRX(P <0.001 ), HZXARTFIERIX( P
<0.001), IEHXEHEEFHATESR (P>
0.05); Cr: FRXFFIEHX( P <0.001 ), FaX
BT HZXOP <0.001), XA TIERX( P <
0. 001 ); Cho: 9 X 1 T2 IX( P < 0.001 ), 15
XEFIERX (P <0.001), B XEFIEHX( P
< 0.001); NAA/Cr: FRXMFALEX (P <
0.001 ), PRIXMTIEHX( P <0.001), 1% XK
FIEHX (P <0.001); NAA/Cr + Cho: H o XA
Fih%IX (P <0.001), PREMEFIEHKX (P <



EHRR ] BT LR PR A 1 i U T R Y 507
0.001), HL XML TIEH X( P <0.001 ); Cho/Cr: 0.001), EFXMHAGEHRKLEST (P>
hRK 5HGX 2R (P> 0.05), PRXET 0.05 )o 2 2RI e X6 R 2HL 10 45 B W AR (L K
EFX (P <0.001), BEXEHTE®KX (P < Bl L 2.
Fo RS AN T R ZH 1Y 25 A RRSME B e AT LA
Table 2 The integral perks values and the ratios of their perk values in the patients’ groups and control groups
NAA Cr Cho NAA/Cr NAA/Cr + Cho Cho/Cr

Centers 22.64 +5.47 20.14 +3.68 56.40 £6.29 0.63 +£0.32 0.27 +£0. 13 1.93 +0. 18

Margins 27.27 £4.61 21.69 £3.53 37.11£2.19 1.27 £0.27 0.46 £0. 14 1.71£0.23

Normal 40.01 £2. 89 25.12+£2.31 12. 86 +3. 04 1.59 +0.37 1.05+0.19 0.51+0.17

Control 44.04 +£3.26 24.21 £2.57 16.77 £1.78 1.83 +0.31 1.07 £0. 27 0.69 +0. 15

P <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Cho: choline; Cr: creatine; NAA: N-acetylaspartate
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