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Delayed Diagnosis of Cerebral Infarction after Complete
Occlusion of ICA due to Blunt Head Trauma: A Case of Report

Jung-Ho Yun, M.D., Jung Ho Ko, M.D., Chun-Sung Cho, M.D.

Department of Neurological Surgery, Dankook University Hospital,
College of Medicine, University of Dankook, Cheonan, Korea

Blunt cerebrovascular injury is defined as a vertebral or carotid arterial structural wall injury resulting from nonpene-
trating trauma. Complete traumatic internal carotid artery occlusion is very rare condition accounting for 0.08 ~ 0.4 Of
all trauma patients and believed to be associated with the greatest risk of ischemic stroke reported in 50 ~90% in a few
small series. A 55-year-male was admitted with drowsy mentality and severe headache after a fall down accident. Brain
computed tomography showed a subdural hematoma at the both frontal area with a fracture of the occipital skull bone.
Two days after admission, he suddenly complained with a right side hemiparesis of motor grade 2. Brain magnetic reso-
nance diffusion demonstrated multiple high flow signal changes from the left frontal and parietal lesion. Computed
tomographic angiogram (CTA) revealed absence of the left ICA flow. Trans femoral cerebral angiography (TFCA)
showed complete occlusion of the left internal carotid artery (ICA) at ophthalmic segment in the left ICA angiogram and
flows on the left whole hemispheric lesions through the anterior communicating artery in the right ICA angiogram. We
decided to conduct close observations as a treatment for the patient because of acute subdural hematoma and sufficient
contralateral cerebral flow by perfusion SPECT scan. Two weeks after the accident, he was treated with heparin antico-
agulation within INR 2 ~ 4 ranges. He recovered as the motor grade 4 without another neurologic deficit after 3 months
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Fig. 1. Initial radiologic evauation. Brain CT axial image reveal traumatic cerebella contusion (A) and subdural hemorrhage in falx
lesion (B) and left frontal (A). Skull fracture orientation was toward the left internal carotid artery (D-F)
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Fig. 2. Brain CT axial image reveal low intensity at the site of left frontal (A). Diffusion-weighted image (DWI) show high signal
intensity on at the same site (B). CTA demonstrate | eft carotid artery flow absence (C).

Fig. 3. Cerebral angiogram demonstrating complete occlusion of ICA. AP (A) and lateral (B) view of left ICA angiogram showing
complete occlusion of ICA in cavernous and clinoid segment (arrow). AP (C) view of right ICA angiogram visualizing cere-
bral flow of controlateral ICA (circle) through anterior communicating artery and lateral (D) view of |eft vertebral angiogram
visualizing cerebral flow of ipsilateral ICA through the posterior communicating artery (black arrow).

— 192 —



Jung-Ho Yun, et a.: Delayed Diagnosis of Cerebral Infarction after Blunt Head Trauma: A Case Report

HEsW dPxgsos] dugesd U SussHS 5ot
SRS A = AAJKFig. 3C, D). CT perfusion
AAFE Eote] HERY Aa A=E RIS oY
TRE Ake B Bie o AR A=7F L
gk A35o] obdE SISkt At o] ol TR
A oFEAE H AAA LEYA RS SHHA HF A o
gk HEAQ A EE AL o] % Hd5EH Y (brain CT)
AAL G 289 3t flas ERlgt Fofl &4 7Y $RE
%31 A (heparinization) A & AlZ3I L o]

lm rulm

Wafarm&i A & INR 2-3AF0]& A5 A ERR &
oF 92 ABkAI9 nhu] FA 3

_)i:
fru
m{m
>
o
9'_15
R
1—4

A F 409 Tof HETx
tol o] Wsks eilstgl o W59
O ZRE8L nAsHA F7HEO] 9 EjIst
Hsto] o A Folof 37MY o AA
ZY&(TFCA)NME A= U SREIAHES
‘/} & IS HolA] ol @A SAb= AL
A (clopidigrel @ aspirin)® RLA3F] &
5 AotA 9 vhel = A F2 AER s
AA 382 Htransient ischemic attack)
I A S HolA] gttt

>

5O o
x2 ol

o

=
ﬂ

et

r_l

Moo xe (B o
S

o %@ kI ma o

w Koo

o
. 38
lo

o 2
odh
i)
jgﬂ »

o [ o

4

A

.
==

|
[l

1o
o
T ok
1o =
ol oM,
oft
J;i =
iy
e
o 2
S,
s rr
o,
il
o
|o
U

.
il

>
2
lo
i
4
e Hr =

-

o
Nl

O

-

-z

w2 e

=
—Hz
il
i)
=
o, I
o
i)

et mgi

(ST P e

r
A2

£o M wE
O
(o5

o

)

T ol
rﬁﬁmh

ox
i
o
o
D)
o -

¥ M e XN 1o
DI -]
NS

24 oM

w
=

A7 B sls sl W oy dae
Al theo] 47kA) |
3 7Po] t‘;h,]-oﬂ

0]
=i

U
M

>~
HU
<
r
4>
;:O
T
g

] %

Wy
-0,

)
i
»

o
rlr
o
oy
Lo
T o 4
Hu

olN
—1011 O
> F oo

2o

L [0 o

(Honer’ s syndrome)
_]

Sy
i
o

(sudden stretching)&At2 e
24 HO(cavernous portion)ol 14
o] k|o} ZFof FAlo] 7} H A2 AlA
1:}];3_7]— LHH:]O] A—]E E!]—XI-_Q_ o] 07]1]4 _,_/K}-Q
] ’%47]7” e Aot AR, axofellA B
£+ (blunt intraoral injury) 2.2
U4 7V‘Vo“’ﬂ ol o] FHEHA o &
npAEre 2 7] A5 58 (basal skull
fracture)i]r & —Er7H% =4 &R WA AR
?l(intrapetrosal portion)oll BE&E YYAAA WH e
&35 st

oX Ij o
L

e 1

w1 rp 1o

Py to ox
o

Q2 2
:cé

yo flo

f
ol
o N
-

ox O O 9 i i ofl pgt N ox rfr rlf
ﬂJlO [‘IF mlI, J
.,

N o
rlr 1

v Nl

E .

o

ool ot =W &4 HE= 4704 dA (Biffl
grade)i TF-Est=d| 194 &4 Biffl grade )2 HEH=x
% (TFCA) AAMYAA B3O EqFZ (vessel wall
1rregulatlon o] Ho|Au ¥ & (intramural hematoma)
2 7] ¥2Hintimal stenosis)?] 25% Bt 7 -$-o]m
2GA £AHBIffl grade 1) 22 AW Z(stable arte—
rio—venous fistula) °] Z2o|® W< &2H(intimal
stenosis)©| 25% oA EE= ¥ LH A (intraluminal
thrombosis)o] Eo|ZAu H2e] Z3(intimal flap)©] 7HA|
3le = wAolw 714 B R (peudoaneurysm) 7t A = H
ST (Biff] grade & 22813 274 (occlusion)®!
A9 4GA (Biffl grade 1IV), @3o] At (transection) ¥
7]]4— 6:]0:]3]-7(4 oz uH o Ho ‘l— 6]—(:)1_ J_T—_?HEHE(unStable
arterio—venous fistula)7} BHAYEH 5TA(Biffl grade
V)E A3ttt (2)

o] % 49AQl WASH A A 4 F 50~90%
of FApolA] S1FA K Me] A £A Foll Byt

ARl HEF FFHo| 93}
infarction)o] &¥rzo] 3dA
€ 397 Yrh(3,5,6) E3, Fao| HEe] ofg B A
*@}E}L ZLo AgHdHs g2 750 271k
Q22 RN SR e U gAHd @
2, AR F§A A B2et= 5HQd & A
Aot kA o2 dA 9 SAFETE o5 $£2] &2
7h gn

>

M (watershed

.1
ey
= ol

oapef ofgadel tisiAe Sl Holx| ¢
&0l Aat 9l shelo] Wasieh (2,3) & Fe 4
- % Foll ot XIE—E— SP— 4*401]*1 HEgol 4
-(_P‘_ %7} a}_o}z] oPJ—_y_ —Erl?ﬂ_ A¥ u]-rx% w}eﬂ]
A ARG FORK o]F WA Aol ¢l
E3 AREFE Ftol WAL A9 &4 A
|2 )= E g ol $atel

Ao
o
RN M

=) rsL'

_\:‘i
101
jﬂ
°
=
N[
ot
=
52
E
e
L
31
°
)
re
e
o =
N

AN

=
N
e

Mo x2
k=
>

o P o oxt
offf o

"
iy

olx
>~
<
2
Ir
o

O
&
il
4

Esjof sfrf TCD =&

erfusion, PETZ Oliloﬂ 2ol okS A3
ol it o3¢l li(ﬁéﬁmfg%
2aof T} (8,9) A T2 1 To A=
WASH H29] 1/33 2= X 29] thato]
TAE 2 2steete H AN v S ZolE

Ji

— 193 —



- Journal of Traumaand Injury Vol. 28, No. 3 -

T ol HA Aol HAE Aol oAk A AR

2ol wEd Az ot g
) B4 % 5USHS £4 A% Mol wAyE Y
(1992 AAH 02 w73 8o] WAE|o] % TH(64%)7
o] wayE|gickar B wshgict,

=)
=
oR
1o
fo
ox
X,
=
o
offt
=
ke
i

-

o,

_|>~

o

1y

T

=

rid,

oE 4
ol

i o=o (o

mor
AL o £ oo

[ AN olx

o
.
o

2 O
™
=
i
ox,
=
o
s
ox
i)
2
v

— ‘ll)l'
of
ML H
O rfok

s

S~

_12): 4

) ot
olo
Kl
é
N
H
=
2 oN, kI
o

—

oZ

oo KOoBE M oF odt of

30 M
o o 3@

=

0~ of i rlo o rlo
.
gt
B
)
é
il
Iz
o
_?L

U ot o oX
o o
Iomet ox to
3o ook

2
L
52
=
B
=
n
w0 r
&
o
=
o
o~
2
2
oz
=

o ©
Y
>
O]
2
Iy
offl mlfi
=
o I
%2
;ﬂ e -
L ok
du . ok

8

=]

o
o
ne
o,
o
N
X -
o
)
52 of
fo
o,
o
[
£ ol
|\
-z
>
]
1o
gl

re,
s
=
L
a?
2
1o
o
)
=
o,
off
=)
o 1o
R

b
X
1o
ofy
=
2L 2 o

md HUoox M Hr A Hz

-0,
;Y
)
k1
s
kl
o
2
fr
r)
e
o
=
1o
ox.
o 1=

dle rr
o
ot
i
)

B
s
e
Y
1
¥Q.
)
=
=
oN,
off

N, B2
b
o

o o

i
Hr
R
=e)

ol
o,
>

—
o
>~
>
"
jnics
o
N
o
2
lo
re
M o i

foramen magnums AA FFZ 9 clivus FHY7HA
oA A= F= ICA7F B35l foramen lacerum ek
2 gt Ao & HoKFig, 1D, E) A= o] gt £419] 7|4
2 H35 YW &4 & A0R Hoju o]of g2}
7AsWo) £ e A33KFig. 1F)7F 49
&

N
~N
A
o
<t
o
_>;
ol
1%
oo
ot
2
o
fu
o
N
(i
=
)
e,
o
o2

A= A (Biffl

fo o
:oé
>
rlr
i
~

b
2
o
Hel
o
o,

i
ek
i
1o
s
o
lo
1o
o>
Q‘L
Q2
o
9‘_1_1’
Py
Kl
<
iz
b 2
o
<
10
<
12

ot
o
off
ol
2L

n
el
£
e
ool
S~
>
N
N
i)
fo
Of
o,

34 (TFCA)
PECT %9

oo BNomY o

[¢]

R

&

=
9
-

7 ASIAE Aste] ek S 9 @Rl
ZR80] Jug Bldt Fof Pssichd s g

SIA A RE AFSHE Flo] sttt

i

2)

3

4)

5)

6)

8)

9

10)

11)

12)

13)

14)

— 194 —

REFERENCES

Redekop GJ. Extracranial carotid and vertebral artery dissec-
tion: A review. Can JNeurol Sci 2008; 35: 146-52.

Biffl WL, Moore EE, Offner PJ, Brega KE, Franciose RJ,
Burch JM. Blunt carotid arterial injuries: implications of a
new grading scale. J Trauma 1999; 47: 845-53.

Biffl WL, Moore EE, Elliott JP, Ray C, Offner PJ, Franciose
RJ, et a. The devadtating potentia of blunt vertebral arterial
injuries. Ann Surg 2000; 231: 672-81.

Wahl WL, Brandt MM, Thompson BG, Taheri PA,
Greenfidd LJ. Antiplatelet therapy: an dternative to heparin
for blunt carotid injury. J Trauma 2002; 52: 896-901.

Singh AK, Okudera H, Kobayas S. Traumatic carotid artery
occlusion following blunt cervica injury. Journd of Clinica
Neuroscience 1999; 6: 265-8.

Mauer PK, Plassche W, Green RM. Blunt trauma to the
carotid artery with transient deficits and early repair. Surg
Neurol 1984; 21: 110-2.

Sanzone AG, Torres H, Doundoulakis S. Blunt trauma to the
carotid arteries. Am J Emerg Mad 1995; 13: 327-30.

Morton RP, Hanak BW, Levitt MR, Fink KR, Peterson EC,
Vilda MD, Kim LJ, Chesnut RM. Blunt traumatic occlusion
of theinternal carotid and vertebra arteries. JNeurosurg 2014;
120: 1446-50.

Biffl WL, Ray CE Jr, Moore EE, Franciose RJ, Aly S,
Heyrosa MG, et a. Treatment-related outcomes from blunt
cerebrovascular injuries: importance of routine follow-up arte-
riography. Ann Surg 2002; 235: 699-707.

Bergquist BJ, Boone SC, Whaley RA. Traumatic dissection of
theinterna carotid artery trested by ECIC anastomosis. Stroke
1981; 12: 73-6.

Stein DM, Boswdl S, Sliker CW, Lui FY, Scalea TM. Blunt
cerebrovascular injuries: does treatment always matter? J
Trauma 2009; 66: 132-44.

Resnick DK, Subach BR, Marion DW. The significance of
carotid canal involvement in basilar cranial fracture.
Neurosurgery 1997; 40: 1177-81.

Cho JS, Yang HJ, Lee G, Yoo CJ, Jn WJ, Lee JG. Carotid-
cavernous fistula with internal carotid artery dissection after
craniofacia trauma injury - a case report. Journa of trauma
and injury 2003; 16: 164-9.

Lee YB, Jeong HS. Risk factors related to progressive trau-
matic intracerebral hematomeas in the early post head injury
period. Journa of traumaand injury 2010; 23: 142-50.



