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Relation of Bony Carotid Canal Diameter and
Clinical Manifestations in Patients with Moyamoya Disease
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Background: Moyamoya disease is characterized by a progressive stenosis or occlusion of the intracranial internal car-
otid artery and/or the proximal portion of the anterior cerebral artery and middle cerebral artery. Whether the onset
time was childhood or adulthood, the bony carotid canal diameter might be different, but reflects the size of internal
carotid artery passing through the bony carotid canal. In this study, we aimed to identify the relationship between bony
carotid canal diameter and clinical manifestation. Methods: 146 consecutive patients diagnosed with moyamoya disease
by brain imaging studies were included. We measured the diameter of a transverse portion of bony carotid canal on
bone window of a brain computed tomography(CT) image. Patients were divided into two groups, ischemic or hemor-
rhagic stroke according to clinical manifestation. As a result, 115 patients were included. The Suzuki stage was used
as criteria for disease progression. Results: Bony carotid canal diameter was 3.6 + 0.5 (right) and 3.6 + 0.4 (left) in
the hemorrhagic stroke group, and 3.7 + 0.4 (right) and 3.6 + 0.4 (left) in the ischemic stroke group. The bony carotid
canal diameter of the moyamoya vessels (3.6 mm) was smaller than the diameter of non-moyamoya vessels (3.8 mm),
significantly (p = 0.042). However, there was no difference in the collateral patterns and clinical manifestation in a
comparison of both groups. Conclusions: In our study, there was no significant difference of clinical manifestations and
collateral patterns depend on the bony carotid canal diameter in patients with moyamoya disease. These findings suggest
that the clinical presentations of moyamoya disease are not related to the onset time of the disease. (Korean J Clin
Neurophysiol 2016;18:1-6)

Key Words: Moyamoya disease, Carotid canal, Stroke

Received 28 February 2016; received in revised form 27 May 2016; accepted 1 June 2016.

M B

Lopnop 2 7w o] e ee dej ks 4

Address for correspondence;

Hui Chul Choi

Department of Neurology, Chuncheon Sacred Heart Hospital, College of
Medicine, 77 Sakju-ro, Chuncheon 24253, Korea

Tel: +82-33-240-5255 Fax: +82-33-241-8063

Email: dohchi@hallym.or.kr

Copyright 2016 by The Korean Society of Clinical Neurophysiology

sk WAEO) 20 7HAel el F s Fu sl
2elnst Ao R FHEAY A S8 P
Solm] olal FRAL L HML o] /|4 9lo] A
B AAYL EPsto] o] PoF YAATE? mopw

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



. Xto

o
OtAS xto| 2

|'0

o>
Ofl

N
o
14
foi
g
oM
lon

- X

1

2l
I

ofrf o] W2 ofA7HA] &t et AR A= 5-15
Al 7] BoprloR)ot 30-394(44 Q1 Hofropol A F &
= E"E‘Eh— SHAIRE oF27hA] e el o High A A
Q1 8- BeehA LA QA bk ey why Al
o] Fd71Q17} ob ™ A 17117 whh w52 Eh(bony
carotid canal)®] Z7|7} T} 4= 918 Ao|r}’ wst ulﬂE_E
wjghe] Zi7)o] ulel Yatepatel thEA BHE Sk 9l
Aoleh SA S5 SIck Lol A st
7@;‘(].‘; ORI 7] A A YA LA gHFoz =
24170l g EH Aol 44 mm Ol’“O]E‘Jr

JE: _IIN' mlo

o] A (agnesis) ot 4@
J(hypoplasia) ] 5712 W= uwyko] Ae|S A AJ5HIrk
Motoshima 5°2 mofmofso] 27| ¥z B o g 2=
5™ petrous carotid canal)©] FoFdl AHS AAEH =
SERIt o] EAE FHLE & A EER LH%%E'H'
o] M2 Fatolut wH A o] vHY AJE} AR o]
o] A7)} AWEth= 7Mool ZAE L W o
=710 w2t S = FEjoll Aol7E A=Al 24
sko] fd7] HofEopy I AJQl HofrLopR o] Lo tf
gk olalE WslalAt skl

w1

At

o

=

—
-

o
2 At 2005 19 145E 20159 5 3194704 7
A AT 2] U ' B o A=
ok 52 HAAFA[E(electronic medical record, EMR)
7150l Hopropy T Q= 792k FA 2~ H(picture
archiving and communication system, PACS)2] H-=7]5X]
o] ‘HofR oKmoyamoya) &t o7} Eoj7t A= 9%
713} JAFES BAslo] mopmope] etk ]z 3
G S-S st of Igola Fush A7ha
AAS, b, ¥Ee, th5$ <t Recklinghausen', T+
3 oA F3 b 24 5O Aol BubE A9k B
o At iAol A AlQ]steich

A]
OJALoRAYo|| whap ZAMA W BLEARA O

e ol

st 4 =94
HEE 3 TR 42 254 w)fa o}aau}. &
RAABkE 3 2 A

RS

N

A= wake| g,

2. HOFROKHO| It 7I—’£—

£ Aolq mopmopyo] Agke Yelsgo] A 7
Aof tfjglk A H%Q(Research Committee on Spontaneous
Occlusion of the Circle of Willis)ol|A] 2Hd3t AT H-& %+
TR ST B Aol mopmopde gt 7|5
cheat 2t

o2
oz
P
o
=3
8
:
<
&

3
cular network)o] %zt 0101: Sl
(3) ol#3t &40l §

AH(HSA Hofpilopy o).

2) & AV |SEEY(E2 & ERETHSEY) H & x|
STEHUERTS(Z2 1| HREHEEUZZe)9| T
7|1E

(1) ¥ A3 BEHE Y52 = HAFEdTaH=d

2)d Waey oui &2 ddidsoid Siksy
g Afo] UL, 7] A HFH ol w7 gA

() ol&d 2do] 5 E=
AeH(HSA] HofrLof

ok
=
e

3. Suzuki H7| L =223l collateral circulation) 7|&
Hoor= EOICEOF‘*‘«] &Y Aes 71=str] fIsto]

= i"é l FO 2 Suzuki 715 ERSHHeH &

u 5o 7]&%t 9719 FH= EF5H
“3%}‘% AlRYSHA] b AH At

(Table 1). k}@;
AR FEZ 7€ R BRI

A A7

4. WESUR 57 B W

s te] 2742 k| HAFEHESTEHY w54 G4 (bone
window)oj| A &% E3

Ag ZApo] Wraw
FB9E TEOE Hoin WHAE GAANE A

3 _1:‘?:
rﬂg
2
=
(o
ol
ok
2
>
o2
ot
i
R
2a%
ot

R

Korean J Clin Neurophysiol / Volume 18 / June 2016



Table 1. Classification of collateral pattern of moyamoya vessel

Moyamoya Disease and Carotid Canal Diameter

Collateral pattern of moyamoya vessel

1 Anterior cerebral artery — meningeal arteries — Middle cerebral artery

2 Dilation and extension of the anterior choroidal artery beyond the choroid fissure

3 Patent posterior communicating artery — posterior cerebral artery — meningeal arteries — Anterior cerebral artery and/or Middle

cerebral artery

4 posterior choroidal artery — the posterior pericallosal artery — Anterior cerebral artery

5 Posterior cerebral artery — meningeal arteries — Anterior cerebral artery and/or Middle cerebral artery

6 Ophthalmic artery — neovessels — Anterior cerebral artery

7 Middle meningeal arteries — Anterior cerebral artery and/or Middle cerebral artery

8 Superficial temporal artery — Middle cerebral artery

9 Occipital artery — Anterior cerebral artery and/or Middle cerebral artery

Figure 1. Measurement of bony carotid canal diameter. Bony
carotid canal diameter was measured by transverse portion of
bony carotid canal on bone window setting of brain CT
(diameter of bidirectional arrow). CT; computed tomography.
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Table 2. Baseline characteristics of moyamoya disease patients

Hemorrhage Ischemia
(n=57) (n=58) p

Age, years 533+12.0 469+ 18.2 0.029
Female 36 (63.2) 40 (69.0) 0.511
Type 0.646
Unilateral 21 (36.8) 19 (32.8)
Bilateral 36 (63.2) 39 (67.2)
Suzuki criteria 0.694
I-1I 12 (20.7) 11 (19.3)
I 26 (44.8) 22 (38.6)
IvV-v 20 (34.5) 24 (42.1)
Bony carotid canal diameter
Right, mm 3.6+0.5 3.7+0.4 0.502
Left, mm 3.6+04 3.6+04 0.838

Values are presented as mean + SD or n (%).
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Figure 2. Relations of Suzuki stages and bony carotid canal
diameter. Bony carotid canal diameter was compared in each
ischemic and hemorrhage group according to Suzuki criteria.
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Figure 3. Relations of bony carotid canal size and collateral
patterns. Bony carotid canal size was divided into two groups.
Average of moyamoya disease vessel diameter (3.6 mm) was
the standard of small and large groups. Each group showed dif-
ferent collateral patterns. BCC; bony carotid canal.
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ischemic and hemorrhagic stroke group. Each group showed
different collateral patterns.
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Moyamoya Disease and Carotid Canal Diameter
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