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Value of Multimodal Head MRI in
Evaluation of Mild Traumatic Brain Injury*
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ABSTRACT

Objective To explore the value of multimodal head MRI in early diagnosis and prognosis evaluation
of the nature of brain injury in patients with mild traumatic brain injury (mTBI). Methods 67 mTBI
patients with negative head CT plain scan were examined by multimodal head MRI. According to
whether SWI and DWI were positive, the patients were divided into SWI positive group, DWI positive
group, SWI+DW!I double positive group, and SWI+DW!I double negative group. The incidence of post
traumatic brain syndrome (PTBS) in patients 3 months after injury was followed up. Resufts There
were 20 patients with positive SWI, 8 patients with positive DWI, 5 patients with double positive
SWI+DWI, and 34 patients with double negative SWI+DW!I. The incidence of PTBS in the three positive
groups was significantly higher than that in the double negative group, with statistical significance
(P<0.05).There was no significant difference in the incidence of PTBS among the three positive groups
(P>0.05). Conclusion Multimodal head MRI can sensitively detect the pathological changes in the brain
of patients with mTBI, such as micro hemorrhage and cerebral infarction, providing imaging basis for
clinical diagnosis and treatment.

Keywords: Magnetic Resonance Imaging; Susceptibility Weighted Imaging; Diffusion Weighted Imaging;
Mild Traumatic Brain Injury; Post Traumatic Brain Syndrome

BE ARG (mild traumatic brain injury, mTBI)£Y & €45 1% MR 5 A980-
90%"?, FaLEMLMCTEAMSERERSIMGMRT, ERHARKIZU AT £
KEEBBEN, BEASHMTBIBEENEATEARLME, BRENSBEEK
HEERTRRENERE, RIARELELE. LR, BZAKEBEATRE, &M
HABEERTEDY, MRERATAEFEELMERNIRG, PUXESBE RIS
HRERTHITEMME I, NEEHATRNENSAEEEE N,

MESGIEERBANTM LR, BERRESEEEERIGE—4NER, SES
SLARMRIB IR S AT MTBIREN RS R E ST, LINALTTEEERIIN
R, 28T AMImMTBIIAIR, AAREITZEALMMRIKRETMTBIBER
BRI FRE R RIS U R EL IS & 1A

1 BEEHZ*
1.1 —fRAR 2018528 F20204F 12 8 B L NEHGA BIMTBIF
NATRE: BRERCIHAEMMIHR, kAMCTEEMIGRAXRNBERE,
Glasgow Bk &% (the glasgow coma scale, GCS)iF4313~15%); BHEEIRER, X
IRMERSEYE/NF30min; AE3IXREZMEXRR. KE. BEXTFERMMARRA
AR, BHEITBITCRBIEHIFIER. HRNE: IMBERMCT R RR#
fAktEE, SHEMEUTESZ LM, REEZE™EMMRGRPIREERSE
REE, WEE. M. KAE. RNEBT. NAERESEER, TABBESE
EREANY. OFRERUNRYMARRESZERE, FRESTAMRIGRER,; MRIEH#
MEEXMDTICH. RENABETH, HPB406], 2276, Fid25~61%5, FiY
Fi#8(43.11£7.89)%, GCSiF4(14.08£0.71)5 BHEBERFEARBEEHA. SR
B, B, BhTET . BEHEIMIEIRAE L HIEZ ZESKAMMRIGE, AH
RAERCEZRSHE, BEREIIISNHEZZNERR .
1.2 ZEALFMMRIBHEAR NABF3.0T-uMRT7T0BSEMRIFHN, #EHR
42mT/m, BETRE220mT.m . ms"s +ABELFMEIZHEE, 2REFEOIER
BRI T AN ER (T1-weighted imaging, TiWI). T & (T-weighted imaging,
TWI). T-BREZRRREMRERS(fluid attenuated inversion recovery, T,FLAIR).
MBI A & (diffusion weighted imaging, DWI). BESURINAAR % (susceptibility
weighted imaging, SWI). DWIRBE XML FHALIKEFS, bEE1000s/mm’, &
E8YiEl(time of repetition, TR) 2400ms, [EI&ZAYEl(time of echo, TE) 75.4ms, i
FEE230mm X220mm, 5EFE144X90, 3N EAAE, BESmm, EEEE0.3mm,
SWIEA3IDHEERIKEES), TR 30.3ms, TE 20ms, MEFSEE224mmX190mm, %EfE
448100, BE2mm, Fisb@.
1.3 B9 WiRHmIREER<SSmmBMEFARE ML, 2ol EMERRENEE
KMz —, IMEFTE RS Mt T B A F IR H R AR ALY, mTBIFA B
BRBSEAER/), ERMY, BUTIPLNBARSERTX", AMEE2%RE
FRIZHEMWIMRIBGETOM, mTBIERESWIFAMERIAKSEERA/NA. NEF
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SNEREESHE ML, DWIBEMEZR I i SE 5 A8 /BT
F. Bk NERSES/IMESI; R—HAUEIMHFKDWIE
5. SWHEESHEILE B ARG, IERMALEFEHNMEMR
BERTUNRETHEA. ERANHKE, SEESEERZEH#T
MESHRAER, BREFRIEREEES ASWIFEMEL. DWI
FRMELE. SWI+DWISK PR ZE Kz SWI+DWIIR B 4E

1.4 FEBIER IMERINBIIZHBIERIFEENEBR,
HAMBSEEAMBRMAEL S (post traumatic brain
syndrome, PTBS). PTBSiZMfitn&ERNEBEEMMRGE3ITE U
IMEE—RINBELBEER, RWALE. LB, K=, EE
FERS. IBIZH TR, BATFRIERD TR, OfF. 21, &
B 5. MIhaETFRES,

1.5 ZiHFEDH RASPSS 210 ITHRIT DM HERRIL
(x £)RR, HEERUGIBRT, AELRRA x RIBHTH
9. P<0.0SAERERITEREN,

24 R
2.1 BELR AA6THIMTBIERBEIMEEITLESLMMRITEN

1 SWISR/FIDWIREMEA S WAL PTBS RE R LI
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EF, #AUREHRENEG, HEP3462EFSWI. DWIEEGEXRL
BHEFREES, WALXRIBEEIMIMNRET, SWIHMEEE20
ffl, BEAMEBEMILIF, ZEABHMITIIF(Z219), 360
HHmit, ERFEEETESGETEAIMMH, UXARXAXA
F. DWIFRHEESH, 2B AERETX/NMEELL, 6FNEETN
MHARRA/NMESME, SWIHDWIXIPRMEEESH, E34IRM A
REEAL A Mt R EFEkE, 26112 ARG, R
NEES AL RR/NERDWISES. SWHRES I, TWWIE
LZESHBRRES, T.WIEKSES. BEL1~2.

2.2 BAFEPTBSREXKLLE SWI+DWIRLBEIEAFPTBSFEM
561, BEE29%I, PTBSA4EZ14.7%, HIGEIERNTTRA, SWI
PR ZEFRPTBSPAME 13, BRIETHI, PTBSAREZE65%, S5NFA
HALLREREEESRITFEN(P<0.01), DWIBHMLEFPTBSEH
4540, PAME3MGI, PTBSALEZXR62.5%, SWAUALRERE
it W (P<0.05)o SWI+DWISNBHM LA PTBSPAMAH. BRI
15, PTBSREZES0%, SWHRMALLREFEEERTEENX
(P<0.01), Z4AEISWIPAIELA. DWIBHIMELR. SWI+DWIKPRZE
=HEIPTBSA X ERTEERITFERE N (P>0.05), EHLEKI~2,

+®2 SWIR/RDWIFAM A =AEPTBS R E XKLL

MRI PTBS At REX x? P PTBS /it REX x? P
PR 2] FRE PR
SWIBAM 13 7 20 65% 14334 0.000 SWIFA 13 7 20 65%  0.488 0.784
DWIFRM 5 3 8 62.5% 5733  0.017 DWIRAM% 5 3 8 62.5%
SWI+DWIFRE 4 1 5 80% 7.114  0.008 SWI+DWIFAM 4 1 5 80%
SWI+DWIFR1 5 29 34 147%
S BRAMAS IS SWI+DWIBR KL
o [10)
2 ® d ®

H1 mTBIEH, B, 504, L&, LERER, GCSIFQ150, AV LMCTHEM. E1A-E1D: TWI. T,FLAIR. DVIMEFRARLHALE R EE 5,
SWIZ 7 A Dbt o LN M B0k k. 455 3 A M, B R B .

B2 nTBIE ., %, 38%, £@BAH, #EE AR, CCSHA14A, A% %MCTH. EA-ED: W, TFLAIRRSER ALY ERERS,
DVLZ U B 45 % 4 305K B 5/METRKE, SWALYIBAGE 5. (3 A Bk, BEMAELE. XK. BELPTBSER.
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B3R IEFRERI R EMINGEX . S8 KAMMRIEEEIT.WIL
TWI. ToFLAIRLUZSWI. DWIZSS%i&, BARIREmAmILH
W=, GETFREISKMTBINAALSIRE, BIKTRIZE, M8
IRPREER. SEMTFUAST, BPTBSHRER,
BMEFZEFRSELNMTBI, REFEEAMEREER
FREENBRRG, WFMIFABNBEIRG, aFHnER
THmEFEEEY, SWIRUTMAEERRFTIERFTIE
R, FIRFAEALN Y ENHERMEERHITREG, ELEREA
LA LLE, EEWETRENNR. RELTEE, WAk
B IR AR S SR, B LUAG T2 R e ot SR, J =™
SWISCTREHMRIFFIMELL, BTN % AR SE R S i it
L, BRESENATFOIGERRGHMR, 2iS8mTBIN
BERAR, TRNHMMERTHRE L EAMRIFS 265,
SWIE RIS BB S RIS EME, FRtEAIRRERE
2, MTFRTHFELSERBERRSE, TERE, BHSEHM
HAFEBEERRE, IRRRIMFEN RS, ARRE
MTBIAE X Mkt R BRI AR S BE N IHALFEIS AR X1,
WBHEBEIMEEINEE. B IRERR M T RER TR,
WEHRIS MR AE ML, NEETMETEEEEEEN,
BEEFEXNMTBINE AT A S B IR T RIR G SR 5 H
AR S, XH9ME S B 2R R 4E 41 AT A5 12 12 FR i 2 25 B0 RR ST AE Y
Bb, XEMREMTBIF AR5 2K A M B IRFE RSl MR Eh 3 K
T, EREEMAMEEEURBEBETHERIE, /BT
EERREEMETM", Malek" " EMR LML BHRERG
WA SHAMPEAKMERE SR, BEmE R MR
B, S4TSERROMERE, WMIMGEMKE. MAELS. X
EAERE, MFES. FNANBARYRBKAMERIASE
EEM A SBUMRA SR, tEHT mENmenFR, B
SEMMEENEERE, mTBIFFRMRM M S MM, B35
SE, 2RI, BEATFHEKSENMERRERTX, A5
KRS RES S HERNEBMDXERE, DWIFFIX
BIAALABIK D MR AR, SEEMRRGRBRETR\WE T
WK, RUABBEES, sEeURt R3] 2L
BIBESEIL IS 2Tk, FImTBIFF I RIESE IR B R IR,
ERRLERET, 2L LBEHMRIKE, THRMEN
mMTBIEE MK AR ERIMEFT R SIS ST, RMAMER
MBS, NARSWHRESHOWIBE S, ELTmTBIEEM
R/ 5 e R i b, B 3ESE T 9MS5 AR B SR B 3
R RE, H—HIMRIGEIREBEH#ITHE, HIEHEE
W53, ZIMSWIFEMEZE. DWIFEMEA. SWI+DWIIRBA A
2EHMPTBSHAEEHEESFSWIHDWINALEA, ERE4ITS
BEX, SHEIPTBSAEXRERTEEMITEE N, 4RRPMMM
155 5 BB PO A I A AR DA BE AL B2 mTBI R BT/ R B AY
BEMEZ, I MPTBSHALR, SEERRERERH,
EL R HRBHEMTBIRAIR G N T HFIEN R, AFHERNTHE
57, R/PTBSHIR ., MEBEMERAREGEEE X,
AMREFENTE: AFHEED, TEEYNERNTE
¥, TSENMRPET ARKE, HEARKERRIEXLR
FiEHE, WMTBIRETMEHITEE TG, ERAARNEFZE
EMRIBE A ST, BmTBISRE BT ALfFTE E L L 5 i
B A EMIRG, INAEMRIFRSTINNB B HEATIT(ASL). ¥ 8GKS
A& (DTI). IREIEERME(DKI). B2EAINEEMRI(rs-IMRI) SRS
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