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The MRI Findings in the Patients of Diffuse Brain Injury
— Review of the Distribution and Clinical Course —
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Man Bin Yim, M.D,, In Hong Kim, M.D.

Department of Newrosurgery, School of Medicine, Keimyung University, Taegu, Korea

In the last decade Computed Tomography(CT) has played a critical role in the diagnostic
evaluation of the patients with focal brain injury.

But it is apparent from pathologic studies that CT underestimates the severity of the many
forms of cerebral injury such as primary brain stem injury, non-hemorrhagic cortical contusion
and diffuse axonal injury(DAI).

Magnetic Resonance Imaging(MRI), however, has been shown to be highly sensitive in
detecting diffuse brain injury(DBI). Among the consecutive 13 cases of DBI patients in this
series for 10 months, twelve patients were verified as MR evidence of injury in prospective
studies. The anatomical distribution of the injuries were 11 cases of corpus callosal lesion,
6 cases of lobar white matter lesion, 1 case of primary brain stem lesion. The sensitivities
of MR imaging in detecting the primary lesion were 769% (10/13) in TIWI and 92.3% (12/13)
in T2WL

In DBI, patients with callosal injuries had higher incidence(8/12) than lobar white matter
and primary brain stem lesion, the corpus callosal atrophy by midsaggital MR imaging and
behavioral seguellae in survivors of severe head injury implicate the corpus callosal injury
and degeneration.

More accurate detection and delineation of traumatic lesions with MR should permit more
accurate prediction of neurologic and cognitive recovery and assist in optimizing form of treat-
ment. ’
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Table 1. Demographic and dinical features of 13 pa-

dents with DBI
Factor

Mean age(yrs) 82.1112.6
Sex(M/F) 12/1
GCS score 3~ 5 4

6~ 8 4

9~12 5(18%)
Mean duration of impaired

consciousness(days) 56.9+ 64.9

Mean injury-MRI interval(days) $3.1+ 48.9

*post-resuscitation GCS

ANTHY % WY

4 ke 1990d 997X 107493t & AY
Ut S s gl 4YF $AF F5E oA
% H&R dHd oy CTd F4 o &40
WAL R goHA EF9 A &A|Tto] 24X]7L o]
AR F5E R FFY "N FAEL 8R4 16
B3 F3Fo| 7FsAY 1359 #AloA] MRI ¢
d3AHE #FIAY-

MRIE= F4A} AFE 2! Spectro-20000 MR System
o]-&8}o] Thickness/Gap : 4—8mm/1 —2mm, TIWI
: TR/TE 400—600/30 maec, T2WI : TR/TE 2000—
2500/80 msec “Festoll A Al 83t

- L

1. @8xlel & U SAN 1A

2] Yol 94 E 524 74X HE 32.1+ 12
64 Qo A7t 129, A7) 192 gF-E
dAA. A AelE GCS scored o] £33 L
ol 1 BYE 3~530] 49, 6~8H0] 49, 9~12
o] 59o)Y B Fol 138 LF GCS score7}
9~123 02 A=Y o4 247 5U A
1804744 HTE 569+ 649YojNoH EFRE
MRIE A 337|712 9) Y 7]13HL 83.1+48.9YU 0]
it} (Table 1).

2. DBI &IXI0IA| MRIAIS] i 2%

185 ©) DBI $40) 4 MRIE A998 @} 129 ]
Aol ol A7E BASYOH 1 AR
FEE o] 117, ¥ WAL} 63, YRt 2
£49] 131 RAH(Table 2).

Table 2. Disaibution of a anatomical lod in 12 patients with DBI

Diffuse Axonal Injury
Corpus callosum 11

Lobar white matter 6

Primary brain stem injury 1

Genu

Body
Splenium
Frontal
Temporal
Parieto-occipital
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=% £4F body portion®] ©]4do] 78, Genu
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Table 3. Sensitvities of MR Imaging in detecting the
primarv lesions

T1-Weighted
T2-Weighted

10/13 (76.9%)
12/13 (92.3%)

MRI £7& T1 ZZ=gAlA 76.9% (10/13) T2
7zGoN 92.3%(12/13)9] 17X (Sensitivity)
g BAFcH(Table 3).
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ulgby HE&AHe 19564 Strichol o3 F%F ¥
94 ¥4 R)ojj(severe posttraumatic dementia) 2
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i (focal lesion)of] withslE 7ides HAgR
ouky 24 4o ERHYenID, o &
NME7) £47 ¥ 37 (Axonal retraction ball)F ]
Yz A £2L 7122 § Aooud?

Fig. 1. Axial To-weighted SE(TR/TE=2500/80 msec) MR image(a) and axial T;-weighted SE shows a round
T, high and T, low signal intensity lesion in the right frontal lobar white matter(arrows), which is

parallel to the direcdon of fiber bundles.

Fig. 2. Midsagittal T)-weighted SE(TR/TE=500/30 msec) MR image show an ovoid T, low signal intensity
lesion in the corpus callosum each in the body portion(a,b) and splenium(c).
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Fig. 3. Axial Ty-weighted SE(TR/TE=2500/80 msec)
MR image shows a focal high signal intensity
lesion in the left lateral portion of the pons(ar-
row) but the lesion is not visualized on axial
T,-weighted SE(TR/TE=500/30 msec) MR
image.

Fig. 4. Midsagittal T\-weighted ~SE(TR/TE=500/30
msec) MR image shows corpus callosal atrophy
(n=3/12), reflected primarily by reducton in
size of anterior 4/5 of corpus callosum.

dBdFezE vty FAFHE(Diffuse brain
damage of immediate impact type), 0} 7+A] ¥l AW X
(Diffuse degeration of white matter), ujgtA] wizl

© Hd&3(Diffuse white matter shearing injury), W

=3 (Inner cerebral trauma)%2) ojn) & ALg
oM. £ Gennarelliv S E A4 DAIE co-
ronal head accelarationl] ]3] &gt 3.

AdamsE 2 4574 9] DAI &z} 217 ejsh3
278 1) A% T4 WY, 2) FaHdd) A-$
A9, 3) vekyd Z & (Diffuse damage to
axon) 502 7)&&Yu?.

a2 1982 Gennarelli 50] X113 DAIY)
ol o3tA Hutol] e £4-& Grade 102
ERetal of 7)o Ao &4o] FAAH Grade
Iz 3ged, 713 3 89 Grade M= A
22 (superior cerebellar pedunde)®] &4 o] &
HA g2 EFstn Jopd.

CT7} 75 93] Q1A F4 Pl 28
¢ e AFHHoY DAIE vEE H
&4, HE 84 93 &3 SN 849 4
A He 2AE BAFA 3= 347 2

Strich= 19614 203|9) FRFoz AF X
&4 A VAR Ad &4k dF ¥
2708 RE H9olA HPAA 28 LAR
on 128N FhMzte] £¥ L RYcn ¥n
Q.

ae} ol WElAdd s Bydta 19789
Zimmermang-2 114%oA% CTY HGER S
WAt Bodtgn® 19883 Genuys & 40
32 A4 F% &4 (dosed head mauma) FA}5
1219 ¥E¥A HdF @A 19%44 CTH
DAIZ 27 % 31910 MR A= TIWIH A
72.3%, T2WIO|A 924% 9] AL E Bt B
1YY,

o] AFE B AR5 TIWIGA 76.9% (10/13),
T2WIo A 92.3% (12/13) 9} $-A+g Ao|t}.

A AREA UM JF4F CTSH MRIE A
B 712te] A A& ko (0~1093He 3}
o)) &I4F 1dejuiel CTY MRIZ FAo Alg)
3tod HlwF AFNA 1) 8] 28A ¥ (non-he-
morrhagic parenchymal lesion)A] CTOA] 26.8%,
MRISh A TIWI : 61.7%, T2WI : 100% 9] AR =E
BYgen, 2) 2¥4 ¥ (hemorrhagic lesion) 2]
7% CTo| A 84.8%, TIWI MRIS| A 86.6%, T2WI
MRISJA] 90.9% 2 CTHT} MRIo|A] §&3A 9
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(internal capsule)(12/149) SolAt”.

¥ % F o] A= spleniumo] 7} B3t o1 (23/32)
F2 H1E84 WlolU. olgF HHEo 9%
Fe 19802 H{ &(fiber bundle) 3o H
P frse 220 BAFIUG).

gy B ARSY AT A% #Hol 66
%2 71 Bk om™(8/12) X & Foll A& body por-
tong] WHwWol 7} Wth(8/9).

a9 AFEH FFFol 244 sal e 14t B
AREe BidMe F2 spleniumo] HF W
FolA 718 gL ¥I=E Jelda RSty gla
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NEE ez oy F2 spleniumo AP
FutRo)] g AOE Hol sjretEQ T2
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w2o] WM e %2 MRIS midsagittal imaging
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