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Perfusion image shows abnormalities in both frontal focal

lesions and both hemispheric diffuse lesions classified as mixed

type e e e e eee e e cee et tee ten tes et ees aee s se et tee ses ses cee cte see eee see a0 cessessee st ten en o

Perfusion image shows abnormality in right cerebellum

ClaSSified as focal unﬂateral type

Perfusion image shows abnormalities in both frontal lobes

ClaSSified as focal bﬂateral type ................................................

Perfusion image shows abnormalities in both hemispheres

evenly classified as diffuse symmetric type --o:-oreeremremremreaeaenes

Perfusion image shows abnormalities in both hemispheres

unevenly classified as diffuse asymmetric type ««-:«-ceereereeeereeees

Relationship of perfusion MRI findings to GCS score (P<0.05)

Relationship of perfusion MRI findings to GOS score (P<0.05)
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Table 2. Distribution of severity according to GCS sScore --:=-werremrrereeses 9
Table 3. Distribution of patients according to perfusion MRI findings------ 10
Table 4. Prevalent site of focal lesions, cumulative --=---ssreerreemreeeeeaaeeee 1]

_iV_



%" oM BN W T AP T XTHAT s
. FRCH U S O N R
3 " PEd e gy %3 5
On—O — = N o st ~ — X o = jo°
o ARG S B B I o
— K ® 5 oK o T
_ T o ) G o T N [ < W
) . ) 0 =
R L mﬁ Wz mc T 2 o 3
i TGy Ly E g w T e
° ST T g E ow Emon 8 L
ooy W = § o B
o B — S w0k W T =
it Booy O e TR
0 of m X om oW v mw m mﬂM Wr B g w@v
o o oyom B BT g = B o K 5o
o WoE o W o Mm BEe R < 2o
Ho ﬂ ~ ,m_; x, T o M M oﬁ ) ! Ho
: e
N o © do M@ T owom Bk ¥ x T R g N
= T oz o B o o o m R .o "
v L B O T
= TR T T wTE L oeg  omgw o © o
e X = h X [ o2y B « eﬂ W A w
T s s ezl s 70 s X
. "LASTIETE a0 7
ﬂAI Ak ) ™ ol £ = NS 3 9 !
~ X 7T N E 2o o =%
o o X% oL R <0 g W g B
CORRIT TR G S| SR BC
o %o T E R oL, PR N R e T 8w
A Py oo e BB oEh Rl o
o o % T oK mm T oy P oy g on o
o o) [~ X N EW 10 JI [
H—l :.L ﬂ —_ EE NM o —_— b o ‘Urﬂ
ilg i o o N T T R OSSN R
i FERBER T wow RN o N
T Y ORT WT T4 W e o ®

].

J|

71718 AHE

}\01—

3

& (diffuse type)

vl

’

o

of wa} ZFA3¥(focal type), V9 (diffuse

(bilateral)

=
il

&

O
(asymmetric) 22 Y+t 15 - tesla superconductive

]

o

}d (mixed type) W o2 UFow, thAl =43 (focal type) HH
A

kel
H

=

(unilateral) %}

=

=

A

gl

b
magnet (Gyroscan ACS-NT, Philips, Netherlands) A}7] 3¢

(symmetric)¥} H] ]

type) %
L



%31, Easyvision (workstation, Philips, Netherlands)2] =}

tiom, o]

S

g 7

¥ & F (regional cerebral blood flow, rCBF)

4

o

oo

)61—

Windows-&

BFA7]E 8

fu

3} 27 GCS Aot

o

TR g Bl A
A

Zz=
)

gl

11
N

]_

3L, 7}o] Al FAA(chi square test) % Fisher's exact test
7

=
T

a

S
=

A

FSITHp<005). oheb 3 o)

o

A

o]

o] &3}
ol

Ao
T

[

1Al o $5 o

gl

FeTh GCS
A9

°

}+= color map %
3

14 0

3y

<
o

°©
SPSS 10.0
Al
7g-ell vl
A
Aol

ik
=
=
5

ol

!

o

N

W
Nr
_ZT

ol
O

oj
0

¢+
i

ol

7K

_Vi_

R



3

[e]
84

T 9 AN BRAVIFH I dEH

s
-T-

M

B

ik

A

wK

o)
..AO

—_

o)

-
b

A @tk ey o)y

23

s

bol F3 <)ge] o

Al£-3]

ok’ AR oA SPECT(single photon emission

g 4

a7t

3L

A

Nr
]

)

—

computed tomography)$}

)

koot

7= 3

¥} ] E9] EPl(echo planar imaging)

ar
=

Atk 2y H A

fife)

o
TH

,._A.u_yo

%

Ar
!
o]
NIl

Ho



|
TR

o)

|

g

—~

;OL

Nro
N
Tor

W=

o

#5747

21014
Aol metd B AT TR oY B BFAT

°f

\.mo

o]

]
=

7] Glasgow coma scale(GCS) 4=} A

iz

A}

shae.

stz



1. a7

q
F F A0 FY ARAA A7 30449 d%he 9%H G4e AT

o] =24 =8 FH(regional cerebral blood flow, rCBF)E& 3}l oH, o]d 33}
+ color map G4S AUtk WARA AFel e} A G AAS BN o )

A7 e QY B AAdE eSS 9 vaste] Bkt

il



S34 WY DA Glasgow coma scale(GCS) HFo wel IAE A=, T5
= 9 FZo A A PR BRI TR A F 6/EA Glasgow

outcome scale(GOS) AFE o3& =AY

O FFAVITHIN 249 EF
FFA7)FHAGTS T4 (focal type), "RHE (diffuse type) 2 &3 (mixed

type) MWW (Fig. o= yYrgon, oA E23F(focal type) HWHLS H=
(unilateral)(Fig. 2)3} %2 (bilateral)(Fig. 3) 2.2, 1| %& (diffuse type) ¥ 3

(symmetric)(Fig. 4)3} Bt & (asymmetric)(Fig. 5) 2 2 Y+t

Pz pliaal ceicbeial oo fare inde

A. B. C. D.

Fig. 1. A 50-year-old male after head trauma. Perfusion image shows
abnormalities in both frontal focal lesion and both hemispheric diffuse lesions
classified as mixed type. A : Initial pre-enhanced computed tomographic scan.
B : Tl-weighted axial magnetic resonance imaging scan. C : T2-weighted
axial magnetic resonance imaging scan. D : Map of regional cerebral blood

flow
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Fig. 2. A 23-year-old male after head trauma. Perfusion image shows
abnormalities in right cerebellum classified as focal unilateral type. A : Initial
pre—enhanced computed tomographic scan. B : Tl-weighted axial magnetic
resonance imaging scan. C : T2-weighted axial magnetic resonance imaging

scan. D : Map of regional cerebral blood flow

B. C. D.

Fig. 3. A 6l-year-old male after head trauma. Perfusion image shows
abnormalities in both frontal lobes classified as focal bilateral type. A : Initial
pre-enhanced computed tomographic scan. B : Tl-weighted axial magnetic
resonance imaging scan. C @ T2-weighted axial magnetic resonance imaging

scan. D : Map of regional cerebral blood flow
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Fig. 4. A 46-year-old male after head trauma. Perfusion image shows
abnormalities in both hemisphere evenly classified as diffuse symmetric type. A

Initial pre—-enhanced computed tomographic scan. B : Tl-weighted axial
magnetic resonance imaging scan. C : T2-weighted axial magnetic resonance

imaging scan. D : Map of regional cerebral blood flow

Aeglonm Gorete Bl bl thw iSda

A.

B. C. D.

Fig. 5. A 4-year-old male after head trauma. Perfusion image shows
abnormalities in both hemisphere unevenly classified as diffuse asymmetric
type. A : Initial pre-enhanced computed tomographic scan. B : T1-weighted
axial magnetic resonance imaging scan. C : T2-weighted axial magnetic

resonance imaging scan. D : Map of regional cerebral blood flow
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(73.8%)= 7} w@oka, FgAa 74 (16.7%), TEF 38 (7.1%) 52 oAt
(Table 1).

Table 1. Causes of trauma

Type of injury No. of cases (%)
Passenger 14 (33.3)
Pedestrian 11 (26.2)
Motorcycle 6 (14.3)
Falls 7 (16.7)
Assault 3 (7.1)
Unknown 1 (2.4)
Total 42 (100.0)
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GCS No. of cases (%)

Severity

Table 2. Distribution of severity according to Glasgow coma scale score
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Iwke W F 1149 (26.2%)el

ini

adE, 74 (16.7%)914 Bt d A 21S B vH(Table 3).

% W3o] 108 (23.8%), ol 84l (19.0%) A 1L
A oA
Table 3. Distribution of patients according to perfusion magnetic resonance
image findings
Perfusion MRI abnormality No. of cases (%)
Focal Unilateral 10 (23.8)
Bilateral 8 (19.0)
Diffuse Symmetric 11 (26.2)
Asymmetric 7 (16.7)
Mixed 4 (9.5)
Normal 2 (4.8
Total 42 (100.0)
TR 2= AFE 118 (39.3%), ¥ 7149
=55 34 (10.7%), 5% 4 &

o a4 Wue 3w
_1,_

N e
boAERZE 98 (32.1%), FAF 38 (10.7%),
FZE 18] (36%)9) %ol Ath(Table 4).
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Table 4. Prevalent site of focal lesions, cumulative

Site No. of cases (%)
Frontal lobe 11 (39.3)
Basal ganglia & Thalamus 9 (32.1)
Parietal lobe 3 (10.7)
Temporal lobe 3 (10.7)
Occipital lobe 1 (3.6)
Cerebellum 1 (3.6
Total 28 (100.0)

GCS Aol e AFA7IeHId 242 TFoldd 138 = vod 39
ol 10e, =4d H 1

WRlo] 38, w49 WWol 118, o] ool #&HA U F5-7F 28
A BREAT ol T T A @AM vintd W¥Rle], A F5F 94
AN E w4 W

t}.(p=0.005)(Fig. 6).



Focal type Diffuse type

Severe Mild

2 (11%) 3 (18%)

=

Moderate

5 (28%) Moderate
5 (29%)

Severe
Mild 10 (53%)

11 (61%)

Fig. 6. Relationship of perfusion MRI findings to GCS score (P<0.05)

E(good recovery)S XA, vz 124 T 247 644 T5%= ol (moderate
disability) ¥ &% Fol(severe disability)S H I oy =429
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Focal type Oiffuse type

4 6 (33.3%) (33.3%)

GOS 4
%) 6 (33.3%)

R0}
<0
R

(6]

Fig. 7. Relationship of perfusion MRI findings to GOS score (P<0.05)
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ABSTRACT

Clinical usefulness of perfusion brain MRI

in traumatic brain injury(TBI)

Kim, Phil Gon
Dept. of Medical Science
The Graduate School

Yonseil University

Objective : Traumatic brain injury(TBI) is a heterogenous insult that is the
leading cause of death and disability. MR perfusion image can allow the
observation of changes in the regional cerebral blood flow pattern of the brain.
The purpose of this study was to evaluate the findings of MR perfusion study

and relation with the prognosis in the patients of head injury.

Methods : 42 consecutive patients with TBI were evaluated and the findings
of brain CT and MRI were compared with MR perfusion study. MRI
examinations were performed on a 15 - tesla superconductive magnet
(Gyroscan ACS-NT, Philips, Netherlands). We classified perfusion MRI

findings as 5 categories and correlated with the prognosis of patients.

Results : In all 42 patients with TBI, 38 cases (90.5%) showed new lesions of

abnormal perfusion pattern in MR perfusion study compared to CT and



conventional MR image. Causes of trauma were in the following order of
frequency: motor vehicle accident (73.8%) followed by a fall (16.7%), and blows
to the head (7.19%). The cumulative prevalent sites of focal abnormalities were
in the following order: frontal lobe 11 cases (39.3%), basal ganglia and
thalamus 9 cases (32.1%), temporal lobe 3 cases (10.7%), parietal lobe 3 cases
(10.7%), occipital lobe 1 case (3.6%) and cerebellum 1 case (3.6%). The pattern
of abnormalities in MR perfusion study were as follows: focal type 18 cases
(42.8%), diffuse type 18 cases (42.8%), mixed type 4 cases (9.5%). MR
perfusion findings showed statistically significant correlation with initial
Glasgow coma scale(GCS) score and Glasgow outcome scale(GOS)

score(P<0.05).

Conclusion : MR perfusion study is a sensitive, and noninvasive diagnostic
modality reflecting the perfusion state of the brain in the head-injured patients.
The patterns of abnormality showed significant correlation with the prognosis
of patients. Further study remains to define the meaning of perfusion defect

area and clinical manifestation.

KEY WORDS : Perfusion MRI, Traumatic brain injury



