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Clinical Utility of
MR FLAIR Imaging for Head Injuries

Ryuichiro Ashikaga

To study the utility of fluid attenuated inversion recov-
ery (FLAIR)MR images in the evaluation of traumatic head
injury, 56 patients with traumatic head injuries were exam-
ined with long TR/TE spin-echo (SE)sequences and FLAIR
sequences. In 40 of them, long TR/short TE images were added
to those sequences. Careful readings of MR images were done
by two well-trained neuroradiologists. The chisquare test was
used for statistical evaluation of our results.

The relative sensitivities of FLAIR images were signifi-
cantly better than those of long TR/TE, long TR/short TE
images for the detection of diffuse axonal injury (p < 0.01), cortical
contusion (p <0.01), and subdural hematoma (p < 0.01 for
long TR/TE, p < 0.05 for long TR/short TE). The number
of cases of epidural hematoma and brainstem injury was too
small for statistical significance to be determined.

In 9 patients with corpus callosum injuries, FLAIR im-
ages demonstrated the lesions as abnormally high signal
intensity in the septum pellucidum and fornix. Only sagit-
tal FLAIR images could definitely discriminate the traumatic
lesions of the fornix from the surrounding CSF. In addition,
FLAIR images could easily discriminate DAI of the corpus
callosum from CSF of the cavum velli interpositi.

MR FLAIR images were found to be useful for detecting
traumatic head injuries.
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partial volume averaging effect°motion artifactiZ & V) f§Ze
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Table 1, 2ICFLAIREZ E T2, 70 b o ARG
DHHFED B E TR T .

FLAIRGOH I FEIZ U F A #3181 (DAD (P < 0.01),
REHR1% (P < 0.01), FRAE T IMAE (T258581% & DIEZTIIP <
0.01, 70 b VHEERFE L DHETIdp <0.05)TlE, #Et
BICAEBICT2HAG, 7o b o BERMAGZEL L SEATY
7o, TEREAVMAE, RMERESETIE, EREID RV okE
B EEIRD b h o 7.

38IHADDAID 9 B 19%§%: (50%) TIZFLAIRTE (I T254 7
BLY HREOHEEICENTB Y (Figs.1, 2), EHD19
TR (50%) TIRAEORHMEETH o7z, 7o b HEEH
B DHETIE, 260D ) H1295% (46%) TFLAIRZ IE
WEDOHHREIZENTE Y (Fig.1), 14 (54%) TiFEZ%
THo7.

9 BIDRFHRBHES T E0F 3 2 BT IS OB
FLAIRIECTREBMES & LT 2hiz(Fig.2). Kot

B2 IRETFLAIR £ TO A B DOCSF & [X 31 & hU B
Epofz, Fiz, BB AEODANIFLAIRE T E MiED
CSFE A7 IZX BT & 7= (Fig.1).

32IHE DR EIEH D 9 H25%% (78%) Tld, FLAIR{EIZ
T2hd@g & ) biHEE» BN (Fig.3), 7 WE(22%) TIEFE
ETHotk. 70 b HEERAE L OLBTIE, FLAIRE
13209%7% (80%) T 0 b Y BEEBAG L Vi HEEDEN
(Fig.3), 5 78% (20%) CiZRA%CTdH 72,

T T LB D 24552 D 5 H 1994 (79%) Tld, FLAIR{E
IT25EFE & U S IEHEEAEN (Fig.d), 5 HEQ1%)Tid
A%EThHol. T, 16ED) BT (44%) T,
FLAIR{RIZ 70 b 2R BERRAIR & ) i BN (Fig.4),
> 9 7% (56%) TIXFISETH - 72,

FEREAMIIE (22w TiE, 3 5% (30%) TFLAIREIIT254
B X ) HHIMEEAEEN, 7 HZE(70%) TR TH - 72,
F/, 7O b CHEERAGE OETIX, 1 /W2 (20%) T
FLAIRZOFHGEIZ 0 b A HREEIR L 0 N, 4 /%
(80%) TIXF&HTdH - 7.
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Table 1 Comparative lesion visibility of traumatic lesions between long TR/TE images and FLAIR images.

Traumatic lesions

Cortical
Sequences DAI contusion SDH EDH BSl
FLAIR only 2(5) " 15 (47) = 15 (63) **
FLAIR > long TR/TE 17 (45) * 10 (31) = 4 (18) ** 3 (30) 3 (43)
FLAIR = long TR/TE 19 (50) 7 (22) 5 (21) 7 (70) 4 (57)
FLAIR < long TR/TE
long TR/TE only
Total 38 32 24 10 7

() :percentage

##p<0.01 (chi-square test with continuity correction)
FLAIR only: FLAIR image could only detect a lesion.

FLAIR > long TR/TE: FLAIR images were superior to long TR/TE images.

FLAIR = long TR/TE: Both FLAIR and long TR/TE images were of equal value.

FLAIR < long TR/TE: Long TR/TE images were superior to FLAIR images.

long TR/TE only: Long TR/TE image could only detect a lesion.

DAL diffuse axonal injury, SDH: subdural hematoma, EDH: epidural hematoma, BSI: brain stem injury

Table 2 Comparative lesion visibility of traumatic lesions between long TR/short TE images and FLAIR images.

Traumatic lesions

Cortical
Sequences DAI contusion SDH EDH BSI
FLAIR only 6 (24) -
FLAIR > long TR/short TE 12 (46) ** 14 (56) *° 7 (44) ™ 1 (20) 3 (60)
FLAIR = long TR/short TE 14 (54) 5 (20) 9 (56) 4 (80) 2 (40)
FLAIR < long TR/short TE
long TR/short TE only
Total 26 25 16 by 5

() :percentage

##p<0.01,%p<0.035 (chi-square test with continuity correction)

FLAIR only: FLAIR image could only detect a lesion.

FLAIR > long TR/short TE: FLAIR images were superior to long TR/short TE images.

FLAIR = long TR/short TE: Both FLAIR and long TR/short TE images were of equal value.

FLAIR <long TR/short TE: Long TR/short TE images were superior to FLAIR images,

long TR/short TE only: Long TR/short TE image could only detect a lesion.

DALI: diffuse axonal injury, SDH: subdural hematoma, EDH: epidural hematome, BSI: brain stem injury
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Fig.1 A 57 year-old woman with DAI of the corpus callosum and subdural hematoma. Axial long TR/TE(A), long TR/short TE (B)and
FLAIR(C)MR images. FLAIR image can discriminate DAl of the splenium of the corpus callosum from CSF of the cavum velli interpositi

(arrows).

Fig.2 A 23 year-old man with DAI of the corpus callosum. The accessory lesion extending to the fornix is readily seen on sagittal FLAIR
image (A) (arrows). The traumatic lesion on the septum pellucidum is only detected by axial FLAIR image (C) (arrows), whereas the lesion

is not detected on long TR/TE image at all (B).

BEHEBHZ DWW TIX, 3 95%(43%) TFLAIR{ZIZT256
%L ) bAHREA N, 4 WL (G7%) TREASTH o7z, F
7z, 70 b EHEBRAGEE OLETIE, 3 HE(60%) TiE
FLAIR{EDMEN, 2 (40%) IERA%ETH -7z wiholt
BYHERETYD, T2RIAEE 370 Y BESRREO L
FLAIRT® & ) WA BB BN TV ERE 2 o 72,

SMEE 7 BT IR 19REASABEREDOCTZ TRD LN
7275, MRIETIZWT N OWRIEET b KES ORER THaihs
HiETH o7z, Lo L, 2 FWZEIIFLAIRE TO KB IZHIH
ah/z. (Figda D). ToHH 1 FITIECTER I Y HILFHERH
T, X DB EETHIMASED S,

FEHE 8412 H25H

£ =B

FLAIR#: (Zinversion-recoveryiED—FETH V), FWTI
(inversion time) & Ffv2.5 Z & 12 & V) CSF)» 6 DfEF Rartifact
ZUNH| L, TE(echotime) % &AHZ&IZLY, BEHWT25E
HEr/EILOTELRGETH LYY,

— B BEERS MBS ZE DFE H 12 IXCT & ) MRIDSEN T
W5 EINTENSY, Gentry & I 3BEESME MR O HIZ
70 b EEMRRE PTG HE TH 5 LT
A%, bhvbhid, ¥+ CICHEEIMEMERZ OHH I IZFLAIR
EPTOHEFB I > TV B Z L2 HE LY, 4E T O
b BEGRBRG L OB A, AT RRE 1T o 7.
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Fig.3 A 26 year-old man with the left frontal cortical contusien. Axial long TR/TE (A), long TR/short TE(B)and FLAIR(C)MR images. The
FLAIR image gives much better lesion definition than long TR/TE and long TR/short TE images.

Fig.4 A 31 year-old man with subdural hematoma and traumatic subarachnoid hemorrhage. Sagittal long TR/TE(A), long TR/short TE
(B), and FLAIR(C)MR images. A FLAIR image can detect the crescent-shaped extraaxial fluid collection as high signal intensity, diagnos-
ing not subdural effusion but subdural hematoma. Axial FLAIR image (D)show subarachrioid hemorrhage as high signal intensity in the

right precentral and postcentral sulci.

DANIENFHERHE EIKHEOERIEHLTAELS
BETHS. ${OFEFAZLIKAEDHERIMEL,
FEEPR NS, B L oS ic b iFRE L, B
ROBHBIZZRMERCERRROBH AT L2 2%
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WIS DAL, REES, WESLE, FETIED LS %
SMBEMRZE D% C IZCSFICHEL THB ), SEET25HETIX
CSF®Dpartial volume effect°motion artifact D2 %E 51T 5.

F/z, TGRS 7O b o EEWRFG TERE, KAED
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a2 FTAMEEGIZOWE, BERICHERET DS HRER
REABEE 72 5. CSFLDETEHE, IRHEDI Y FF A

bAIIHIT A Z LK D, FLAIREEZTHESME R ZE O3
HEE A B A 2 L AVT & 7. BRI BB IAG TR T I AE
LI ITED B VIERREICEE L TIRET 2/ S WA
FLAIR{$ TOAIGA W RETH - 7-.

= 2 EZ B O MBI 2 LIE, 7o b o HERRE T
DEASFALRHER, 2 E LTHROLNLH97, HEHOD
CSFDs %\ 5. RRE G0 A =481 TI3iesk
DOSEET2MHFE, 70 b HEMRPAG & L TR
FLAIRZ2BD THM TH o7z, FLAIRIETIE O b V5%
FEgAE L B ), WAL EEREENDI Y FTF A P
RIFTH B0l MELZEEZONS.

4-[a], FLAIRTECOIMEYE 7 BT o4 k13 AR
BOCTH L RTARTH 7. FLAIREEIZL A 7 EHT
HUE H OREHIENoguchi 512 & D 22 SNT0BEH, 6

FERETR 2 ~ 5 B o2 o 7 BT HIMATFLAIR{E T
BHIZEDDL LN TELLBRTVWE, ZOHiHEDE
RI5HAE D S5 MRIDHE F COHBAH b N DFERITIE
FHE9SHEEDP I A ELFERTHL LBDbNRS, L
ML, bbb OfEEEL7 1 FITIE, CTTHRD SN A5
S OIREEIZ 7 EETHIMAFED SNTED, BEILLO
DR  THFLAIRIGE TR WTREZ B ST H &%
Abhb,

DIHIUI0.STOMREE & V7255, MRIREHALET
H B EAGTEIBIMEBI OB 6, B N TR & b I
HATONTWEEHEENRETHY, ZLOFEY LY

mﬁﬁmﬁén&,itAﬁWt&ﬂWWﬁ%ﬁﬁELf
HZEbHD, EEEEEEICIERTHEIZS 5 A
ﬁlﬁfojfﬁ'ﬁf)‘ S hEeErEnwEELLNS,

T, EREAMRENE % V7B #FLAIRGTE v O —4,
JE) B e B G 5T i ) CSF D3 ARh A2 & D motion artifacth®
FIREIZ 2 o T B AT SRIOPREEMRERIZ L S
I OWETTld, CSFIZX AartifactldiT & A RO ho
7t

FLAIRZEDEES & L TIZSER: & Wil L TE VAR
EDLWAT A AFEFBH T, L, FN60R
5 A7 LG T b BERSME I TIZFLAIR #:OF 5.0 5 Ak
0, #24 H TliFast-spin-echoi#: & F\ 7o E#EFLAIR #:12
YIRS OREAIISESNTVSDM,
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FLAIR#:Z & 2 AR ZE O H B I X SEHT 2583
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