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ABSTRACT

Objective Compared with conventional MRI imaging of brain malignant tumors, the value of the
analysis of Synthetic MRI (SyMRI) technology in lesion display and evaluation based on the tumor
heterogeneity of relaxation time is discussed. Methods A total of 51 patients with diagnosed
high grade glioma (HGG) or brain metastasis (BM) were collected. Before and after intravenous
administration of gadolinium contrast agents, SyMRI and conventional sequence scanning were
performed. Reconstruction of SyMRI sequence contrast weighted image images, and the signal
intensity contrast between the two sequences of lesions and surrounding tissues was compared.
The normal Ty, T, PD and enhanced T; values of tumor parenchyma and peri-tumor tissues of HGG
and BM were measured and compared by SyMRI quantitative parameter map. Results The tumor-
peritumoral contrast of SyMRI-T, FLAIR and enhanced T1 FLAIR were higher than that of conventional
images, T; value of HGG tumor parenchyma and the percentage change of T; value before and after
enhancement were greater than BM, and T; value after enhancement was less than BM,T; value of
HGG peritumor tissue was less than that of BM(P<0.05). Logistic regression analysis showed that T,
value after tumor parenchymal enhancement was an independent factor in differentiating HGG and
BM. Conclusion SyMRI-T, FLAIR and enhanced T; FLAIR were superior to conventional MRI sequences
in the detection of brain malignancy. SyMRI quantitative parameter values can be used to evaluate
the heterogeneity of brain malignant tumors through the difference of relaxation time, and provide
imaging information for clinical diagnosis, treatment and prognosis evaluation.

Keywordss: Synthetic Magnetic Resonance Imaging; Tumor Heterogeneity; Relaxation Time; High Grade
Gliomay; Brain Metastasis
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B, SHERERR. BFEMEZMMEXYY, Bai Smmes&. BtRRE. o
HIBMRIZEMRITIEER G5+ 2 EMRRMBERENEEE S %, TUMKSF
BN BREE S, RPN S B REERNTE TS S AEIMIEARNEYSES,
SEDFIERERSEANE/REME", T, TN EMEFEE(PD)EMRIERA
AMHABEREBSENESSE, HETENT AKAREYSEN X BIEE, B0
MRIFHEFREHREEA, T TLHBNETEANBTIERK. &MMRI (synthetic
magnetic resonance imaging, SyMRI) #A—XEAWIAILIRFGHRNTL. T2K%PD
&, HEELRERSMHMRIMARESY, MR IENRERE SR HEAR
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HGG) A 3% %% (brain metastasis, BM), i@id¥dSyMRI3ZATE B 4 fbyEg o A9 7 i
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R, 2608%BRE, 16ASE, 16AFENEE,

HNINE . SALTRUESTH HGGEBM; £ BEHINIBRIE, HbsiRE: FEAZBM
BEMEARE, YIRIZE, RIESHETAITHIERST; EERRATEIZEIRE,
1.2 BWEHZ BA3.0TBSEBELIRAMMN(GEAT, 3.0T Pioneer) kLB S
&, kLM, MEMI, #HITEMSYMRIMENMFTFHMEERRE, SEF AL
WhZ, FIE70.1 mmol/kg, LMK ES. SYMRIFFIFESE: TR=4011ms,
TE=20.4ms, FOV=24X24cm, EE=6.0mm, Eg#E=1.0mm, NEX=1.00,
FFH#: T FLAIR. T.WI. T, FLAIRFH, T: FLAIRIEIRH#, T, FLAIRF#ES K
J9: TR=2522.2ms, TE=18.3ms, FOV=24X24cm, NEX=1.00, T-WIH3#&%
TR=4879ms, TE=105.4ms, FOV=24X24cm, NEX=1.00, T, FLAIRE#S# R
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TR=2637ms, TE=24ms, FOV=24X24cm, NEX=1.00, &l
FIAENEE. BiEEMFEREMSSYMRIFSI—,

1.3 MRIEGGABSNE SyMRIFFIHER, TN LER
TESHEMERT, FLAIR. T, FLAIR. TWIZE 55 /Y
X (regions of interest , ROl ), BESLRROIEMBRAEE A
H, FEFHMAE, BEX, BEROVEEEZ1IcmARNEE
AAOR\E, FIEROIBHERZANFARERMEREERE, ST ROLN
230, HETFHE,

1.3.1 SyYMRIGHE4SEMNEGME-EANILENNE &
SyYMRIE B HIMRIMNAGFIE R B EMMRIFFIE & _EAE ROIG
MEEHESEESI, ME-7ZE 3L E=(SIkhE-SIEE)/SUEE .
1.3.2 HGGHIBMMESE B B RAHLRT B, T, PDENIE:E
T.EMNNE FERNEESHELHEROI, MEFAT.ME. T,
. PDENIEET.E, ITEMELRIGE. ETEZKNES
tb, BD(EET.E-1E5ET(E) /158 T .8 X 100%s.

1.4 FHE S RASPSS 26.081, WHREHNSBETHER
HIRWHIESMERIK, ERM, NRBEX RIS HTSYMRI
EREGREREGHE-BENILENER, XBRIERE
WA HGGHBMMESL BB RAALENBSHNER, NEEIE
BT EERT. BEARMAZEFTEHERENESHERE,

LB 51450 RN AR A SYMRI-T, FLAIRFIIZ38SyMRI-T: FLAIR
B-BAN L ENETHENNEMRMRINNG, ERERAITFEERENX
(P$5<0.05)s F4ASYMRI-T: FLAIR. SyMRI-T,WI5 % $IMRIHNR
GHME-ERANEENERI TR ITFERX(PIY>0.05)( &K1,
l"'4)o

2.2 HGGHIBMBEM MR EAERERSMELLR HGG
MELRFETERERE. ET.EZHE DY ATFBM, g8
TE/NFBM, ERBRITFRX(PIY<0.05)s HGGERAHLF
TE/NFBM, ZREHRITFEEN(P<0.05), REEBHERIYT
Gt E N (PH>0.05)(N K2, ES5~ES),

2.3 EESHENHGGHIBMIERME HGGHIBMAFELR
HFEETME. ERT(E. E5&e1. BTEZHKEDHLURHGGH
BMEAARNFHTEENEEE, MHCGCGHRAZETEER
T, REMBLRIGERT.ESEHGCHBMAYIRI ZMEA R
(OR=1.010, 95%CI=1.001~1.020, P=0.039)(7133), PESEEmIL
SRT{EAIAUCH0.857(P=0.007, 95%CI=0.696~1.000), mR{EEIHT
B543.5ms, HATBURENT6%, 155 83.3%( T E9).

&1 SYMRIERE®KSEMBGME- AN LEERNLER

KAWilcoxonfF S sEMann-Whitney U IHTHH, W H% R SYMRI vz P
SHIEARUK(TEIMAUL, L2 UH)RT. SHFHAEL  T.FLAR 0.227(0.216,0.289)  0.559(0.542,0.590) 1.064*  0.109
ggg%ﬁé(f(caerigaeru%%ee?gggc C:uarr\?gte;\i;ticc) CU;’;\’*&FE%’E% T, FLAIR 0.2550.026 0.28820.011 4018  0.010
HHGHIBMIESISIRIE, POOSERERESHSEY, 0372£0007 038720016 1793 0433
T,FLAIR*C  0.423(0.228,0.792)  0.668(0.436,1.968) 3.180%  0.001
24 B S AR RRAWilcoxon T SR RIT AL R,
2.1 SyMRIFFSI &I E RS & H A5 - A X b B
#2 206/HGGREM3LHIBMEEMELRAMRALMBEM. EESHRMLLLR
nE PR St IR FEREAR
FHTi(ms) SEAT,(ms)  FHEPD(pu)  1E3ETi(ms) TETUHESE FHETi(ms) ATy (ms) SEHPD(pu) 58T, (ms)
HGG 1576.7£301.9 135.0%41.8 859%37 4755+1054  0.02+0.011 1164.3%£323.7 116.0(103.8,175.8) 81.9+8.5 1429.2%256.0
BM 130622557 111.3+21.8 87.7%6.3 669.5+163.8 0.01+0.006 1495.8+383.9 109.0(93.0,128.0)  77.5%7.6 1173.6%3315
tu 2272 2.012 0.68 2.754 4374 2.198 40.000 + 1.252 1.762
P 0.030 0.053 0.502 0.010 <0.001 0.036 0.057 % 0.220 0.088
7 ARIE + AEAMann-Whitney UK B9 D4R,
(2]
o (6 o o

H1~E4 [F—BMEF M BREAH AT E M E G5 SyMRIE &, B~
S SYMRI-T, FLAIR 3% 3%SyMRI-T, FLAIR, M5~ @6 HHGCH,

FHSYMRI T, MAP. 3#ZAT, MAP,

16 -

B2 % MIMRLF 5| 4 89T, FLAIRKHG 5T, FLAIR, K3~ &4
B, 55%, ET~B8 HBMEZH, F, 48%. NEZHEI AN



P9 HGG X BMF /8 55 5T 3 7 T, {H #YROC i £

&3 HGGHIBMBE M 2 A X LogisticEIARH

TE OR 95%Cl P&

MBS TAETIE 0.995 0.989~1.001 0.120

Py SRR T (& 1.010 1.001~1.020 0.039

MEXRTEZLNESLT <0.001  0.000~9.358E+282 0.811

BAARAFATIE 1.001 0.996~1.006 0.725
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3.1 SyMRIZERHER BaiEMMRIZEEFEBIERRALE
WIRENTEL, TEEEDNALRNT. T PDE". 5ENES
MRI$F$# 0 % B B HEMAFESIMELL, SYMRIBIARRINT ZEIK
ZIERENINE BHEEIRFY, RENBYRIEHH, —rA
WA LIRSS MAMMESME: Ti. Too RL. R2. PDfE, MiR1
FMR2ANEREE T &R0 N REBIRT LA, SFET.W.
T,W. PDW. T:W FLAIR. T.W FLAIR. iENEREZFMEFT.
WENE SRR GRS, WEIEE R B AL &5 (double inversion
recovery whitematter, DIR WM). {BUSBUREIERMER G
5, AMISUREEME S Mm%, WU EME&EEBESYMRIE
G IR F BRI R E)(TE), B8 0Ya)(TR)F & 5268 (TI)
WEER, BeTRAMSIEER—BERnER",
3.2 SYMRIFEARMNEGMHE-HAN LED T THRERE
BF, FHHSyMRI-T2 FLAIRFNIEERSYMRI-T: FLAIREYAIE-E E 3T L
EXETEMMRINME R, HASYyMRIEERHFLAELTH
HIMRI, ATAEREERSYMRIE AT L INANE & 2 (8B — ki
WEWWETE. TR, TERMN, LEMAMRIERFELERS. HR
#BA, SyMRI-DIR WMERE U EANEIRSES. MERES, 18
BB EARBNELE, EGRESESHIN L EM IR,
it ErmEEE,
3.3 SYMRIBERERSEH N BB R RIENAR 7200E M b
SRENART, T ENRENRRT SRR SHCGH B
BERK-6TRAZHEXY, #—SBIRENFEFEHRE
RIPBDAIfE SKi-67RA 2P E A BXY 5 B F TN hE S
2B, HEIRFIE(magnetic resonance spectroscopy, MRS)
A Cho/Cr. NAA/Cr. NAA/ChofERREINEE GRIEBTZIE
£2, RAEBALERESREYLLESK-67T2EEX, R
MRSH] B F B B0 99 &z = s B ey g s 1 2 mhsigag
MRIFFZR KBB4 (b =34 R E AR U AR BB RS MsRE
B2, BMEURIMNRGFRLRHGCHBRIEENEST
{RINE, TEFREBHDREE, MREETMBREHR
REBRX M BRI 1E R S0 SRR DR B e

Ty T.3F8BYE AR F 2R (PD) EMRIF R ALK B 1S
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HHEASE, EhT. THENETESHANAMIMNKESE
BE, MPDETESHAARTFSENEM ", FHRH,
HGGRES R FATEATBM, XAERLETFHCCHELER
mEE", MERnESRES, BEERS, ARIMKDFH
LGN, MTIBET 7S, HGGEREALNTHT.E/\TFBM,
ATAEBMIE A &R Mk, THGGEAN S KMEE
KERAI, PAATRRKDFHERN, TEERIE <
%, HGGRETFRILAET A/ FBM, MBS AR ST A
TUEDLLATBEM, FJEERHGCRIFMRRRE, RN
rEM—SIREARERL AR, FET.ELBMERE, &
THGG S BMA S B R B A AL T.. PDETSHZEN,

AR BRMEEFNNYBMAHGG#1T 7 % ja iy
TENN, EMMAEERENERESSE—F MR,

2 PR, FHSyMRI-T, FLAIRKIE38SyMRI-T; FLAIRTEE
TR 2B B BRI 5 T A T MBIMRIE S INAL AR %o SYMRIE 2
BB REB BB TR A EIM 2 BTN BB S FEN S RlE, Rl
FRiZHT. AFHMTEIMET AR GREEE,
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