J C

World Journal of
Clinical Cases

Submit a Manuscript: http:/ /www.wjgnet.com/esps/
Help Desk: http:/ /www.wjgnet.com/esps/helpdesk.aspx
DOI: 10.12998 / wjcc.v2.i6.201

World | Clin Cases 2014 June 16; 2(6): 201-205
ISSN 2307-8960 (online)
© 2014 Baishideng Publishing Group Inc. All rights reserved.

MINIREVIEWS

Concurrent stenoses: A common etiology of stroke in Asians

Bik Ling Man, Yat Pang Fu

Bik Ling Man, Yat Pang Fu, Division of Neurology, Department
of Medicine and Geriatrics, Tuen Mun Hospital, Hong Kong,
China

Author contributions: Man BL and Fu YP both contributed to
this paper.

Correspondence to: Bik Ling Man, MD, Division of Neurol-
ogy, Department of Medicine and Geriatrics, Tuen Mun Hospital,
23 Tsing Chung Koon Road, Hong Kong,

China. manbikling@gmail.com

Telephone: +852-856-24685111 Fax: +852-856-24569111
Received: October 30, 2013 Revised: February 24, 2014
Accepted: March 11, 2014

Published online: June 16, 2014

Abstract

Atherosclerosis of cerebral vessels is a common cause
of stroke. Racial differences in the distribution of cere-
brovascular occlusive disease are well documented.
Extracranial stenosis is more common in Caucasians,
while intracranial stenosis is more common in Asians,
Hispanics and African-Americans. Concurrent athero-
sclerosis of extracranial and intracranial vessels is com-
mon in Asians. The incidence of concurrent stenoses
ranges from 10% to 48% in patients with symptom-
atic cerebrovascular disease. The long-term prognosis
of these patients is poor and they are at high risk of
further vascular events or death. The purpose of this
review is to examine the epidemiology, risk factors,
stroke mechanism and genetics of concurrent stenoses
and to discuss strategies for treatment.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Concurrent stenoses of extracranial and in-
tracranial vessels are common in Asians, with an inci-
dence that ranges from 10% to 48% in patients with
symptomatic cerebrovascular disease. The long-term
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prognosis of these patients is poor and they are at high
risk of further vascular events or death. The purpose of
this review is to examine the epidemiology, risk factors,
stroke mechanism and genetics of concurrent stenoses
and to discuss strategies for treatment.
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INTRODUCTION

Cerebrovascular occlusive disease due to atherosclerosis

is 2 common cause of stroke worldwide. However, there
are marked racial differencesin the distribution of vas-
cular stenosis. Extracranial stenosis is the most common
large vessel cause in Caucasians, while intracranial steno-
sis is more prevalent in Asians, Hispanics and African-
Americans' . Moreover, recent studies suggested that
concurrent stenoses of extracranial and intracranial ves-
sels are common in Asians. The purpose of this review is
to examine the epidemiology, risk factors, stroke mecha-
nism and genetics of concurrent stenoses and to discuss
strategies for investigations and treatment.

EPIDEMIOLOGY

The incidence of concurrent stenoses ranges from 10%
to 48% in patients with symptomatic cerebrovascular dis-
ease™ . Wong et a/” found that 21% of stroke patients
had concurrent stenoses in Hong Kong. Yang ez al"”
report 33% of stroke patients had concurrent stenoses
in China. Liu e# a/* found that 18% of stroke patients
in Taiwan had significant concurrent stenoses. Lee e/ al”
reported that 48% of patients with more than 30% extra-
cranial carotid stenosis had concurrent intracranial steno-
ses in South Korea.
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Figure 1 Cumulative event-free survival in patients with different intracra-
nial and extracranial lesions. Concurrent (< 70%): Concurrent lesions with <
70% extracranial stenosis; Concurrent (> 70%): Concurrent lesions with > 70%
extracranial stenosis; Extracranial only: Extracranial stenosis only; Intracranial
only: Intracranial stenosis only; Normal: Normal craniocervical vasculature.

NATURAL HISTORY OF CONCURRENT
STENOSES

The long-term prognosis of ischemic stroke patients with
concurrent atherosclerosis of intracranial and extracranial
vessels is poor and they are at high risk of further vas-
cular events or death. Our previous studies showed the
5-year cumulative rates of mortality, re-stroke and poor
outcomes were 31%, 41% and 51%, respectively (Figure
1", Furthermore, ischemic stroke patients with concu-
rent stenoses and ischemic heart disease have an even
worse prognosis. The 5-year cumulative rates of mortal-
ity, recurrent vascular events and combined poor out-
comes were 40%, 50% and 83%, respectively (Figure 2,
On the other hand, patients with concurrent stenoses
and small vessel disease have poorer cognitive and func-
tional outcomes'”, This may be related to the burden of
atherosclerosis and synergistic effect of multiple vascular
lesions.
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Figure 2 Cumulative event-free survival of combined poor outcomes of
different groups of patients. Normal vessel: Normal craniocervical vasculature;
Intracranial only: Intracranial stenosis only; Concurrent: Concurrent stenoses.

artery, high risk plaques tend to be severely stenotic'”

However, severe stenosis of the carotid artery is rare in
Asian patients with concurrent stenosis' . Compared
with extracranial vessels, the adventitia and the media of
the intracranial arteries are thinner and their internal elas-
tic lamina are fenestrated differently and thicker"”, Lu-
minal stenosis, lipid area, presence of neovasculature and
inflammatory cells are all associated with ischemic stroke
in the middle cerebral artery (MCA) territory[w].

STROKE MECHANISMS

Patients with concurrent stenoses have more symptomat-
ic stenoses, more concomitant petforating artery infarcts,
pial infarcts, border zone infarcts and more multiple
embolic infarcts in the territory of the leptomeningeal
branches of MCA (Figure 3)""". The topographic patterns
suggest that the combination of hemodynamic compro-
mise attributable to concurrent stenoses and artery-to-
artery embolization is a common stroke mechanism in
these patients'"”.

RISK FACTORS ASSOCIATED WITH
CONCURRENT STENOSES

Our previous studies showed that hypertension" dia-
betes mellitus'"”, hyperlipidemia"”, recurrent stroke and
poor pre-stroke modified Rankin scale"” are associated

with concurrent stenoses.

ETIOLOGIES

The major cause of concurrent stenoses is atherosclerosis
of the cerebrovascular circulation which typically affects
large or medium sized arteries. These vessels range from
200-850 um in diameter and are characterized by the ac-
. In the carotid

cumulation of subintimal foam cells'
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GENETICS

Genetic factors may play a role in the development of

concurrent stenoses on top of the other well established
vascular risk factors. Our study showed that genetic poly-
morphisms of the pathways affecting lipid metabolism and

. . . . [15
homocysteine are associated with concurrent stenosis' .

TREATMENT OF CONCURRENT
STENOSES

Patients with concurrent stenoses are at high risk of fur-
ther vascular events or death. The optimal treatment for
these groups of patients is still unknown. The American

Heart Association/American Stroke Association recom-
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mend aspitin monotherapy, aspirin/extended-release di-
pyridamole combination and clopidogrel monotherapy as
the acceptable options for all non-cardioembolic ischemic
stroke patientsm]. A South Korean study”” showed that
the progression of intracranial stenosis was significantly
less in patients taking cilostazol (a phosphodiesterase in-
hibitor).

However, medical treatment for patients with con-
current stenoses is often unsatisfactory'"'"? and surgical
treatment may be indicated in these patients. Although
severe carotid stenosis is rare in Asians, patients with se-
vere carotid stenosis are recommended to have a carotid
endarterectomy!"?. Carotid stenting is not recommend-
ed due to high perioperative risks and death associated
with this procedure*.

The Carotid Occlusion Surgery Study trial, which in-
vestigated the relationship between cerebral hemodynam-
ics and cognitive function in stroke patients undergoing
treatment for unilateral carotid artery occlusion with ex-
tracranial-intracranial arterial bypass (EC-IC bypass), was
stopped prematurely in 2011 because of slow recruitment
and a very low incidence of ipsilateral symptomatic isch-
emic events in patients assigned to the medical arm™.

The increasing enthusiasm for intracranial stenting
for significant intracranial stenosis was dampened by the
significant periprocedural neurological complication rate,
estimated at 5.3% to 28%”"". The stenting vs aggressive
medical management for prevention recurrent stroke in
intracranial stenosis (SAMMPRIS) trial™"! has been halted
due to the high perioperative risks of stroke and death
in the treatment arm. However, the risks may be lower at
centers with high volume and more experience in these
stenting procedures. Jiang e/ al™ reported on 100 con-
secutive patients from a single center with a 99% success
rate of stent placement and 5% risk of 30 d perioperative
stroke and death. Overall, the current evidence does not
support the routine use of intracranial stenting in patients
with intracranial stenosis.

TRIALS IN PROGRESS

There are two ongoing randomized treatment trials us-
ing cilostazol in patients with intracranial stenosis. The
first is the Trial of Cilostazol in Symptomatic Intracra-
nial Arterial Stenosis II in Asia, which is a double-blind,
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Figure 3 Magnetic resonance imaging diffusion-weighted images of
different lesion patterns. A: Concomitant perforating artery infarct and
pial infarcts; B: Border zone infarcts.

randomized trial comparing aspirin (75-150 mg per day)
in combination with cilostazol (100 mg twice a day) with
a combination of clopidogrel (75 mg per day) in pa-
tients with significant MCA or basilar artery stenosis’.
The second is the open-label trial of Cilostazol-Aspirin
Therapy Against Recurrent Stroke With Intracranial Ar-
tery Stenosis in Japan, comparing open-label aspirin and
cilostazol with aspirin alone in patients with symptomatic
50%-99% stenosis of the supraclinoid internal carotid
artery, MCA or basilar artery”". These trials may provide
important information to optimize medical treatment in
patients with intracranial stenosis.

Concerning the surgical treatment for intracranial ste-
nosis, the Japanese EC-IC Bypass Trial (JET study) is in
progress to determine the ability of STA-MCA bypass to
prevent stroke caused specifically by intracranial stenosis,
based on evaluations of hemodynamic ischemia™ ", The
interim analyses of the JET study suggest that in patients
with symptomatic intracranial stenosis and evidence of
hemodynamic ischemia, surgical intervention with EC—
IC bypass is superior to medical management in terms of
stroke prevention. The final results of the trial are pend-
ingm].

The Early Stent-assisted Angioplasty in Symptom-
atic Intracranial Stenosis (ESASIS) trial®” aims to study
the benefit of stenting in reducing the risk of ipsilateral
stroke, similar to the SAMMPRIS trial. The Data Safety
Monitoring Board of the ESASIS study reviewed the
30 d safety data (combined stroke and death) of 77 ran-
domized patients and found that the safety data of the
stenting arm is reassuring when compared with that of
the medical arm and is better than the high event rate of
14% being reported in the stenting arm of the SAMM-
PRIS study. The ESASIS trial is therefore recommended
to continue recruitment but with close monitoring of

safety.

CONCLUSION

Concurrent intracranial and extracranial stenoses are
common in Asians. The patients have a high risk of death
and recurrent vascular events. The risk factors include
hypertension, diabetes mellitus, hypetlipidemia, previous
history of stroke and poor pre-stroke modified Rankin
scale. The combination of hemodynamic compromise
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attributable to concurrent stenoses and artery-to-artery

embolization is a2 common stroke mechanism in these
patients. Optimal treatment for patients with concurrent
stenoses is still unknown and more studies are needed on

possible interventions which can improve the prognosis
of these patients.

REFERENCES

1

10

11

12

13

14

JRaishideng®

Caplan LR, Gorelick PB, Hier DB. Race, sex and occlusive
cerebrovascular disease: a review. Stroke 1986; 17: 648-655
[PMID: 3526645 DOI: 10.1161/01.STR.17.4.648]

Feldmann E, Daneault N, Kwan E, Ho KJ, Pessin MS, Lan-
genberg P, Caplan LR. Chinese-white differences in the
distribution of occlusive cerebrovascular disease. Neurology
1990; 40: 1541-1545 [PMID: 2215945]

Wityk R]J, Lehman D, Klag M, Coresh J, Ahn H, Litt B. Race
and sex differences in the distribution of cerebral atheroscle-
rosis. Stroke 1996; 27: 1974-1980 [PMID: 8898801]

Sacco RL, Kargman DE, Zamanillo MC. Race-ethnic differ-
ences in stroke risk factors among hospitalized patients with
cerebral infarction: the Northern Manhattan Stroke Study.
Neurology 1995; 45: 659-663 [PMID: 7723951 DOI: 10.1212/
WNL.45.4.659]

Wong KS, Li H, Chan YL, Ahuja A, Lam WW, Wong A,
Kay R. Use of transcranial Doppler ultrasound to predict
outcome in patients with intracranial large-artery occlusive
disease. Stroke 2000; 31: 2641-2647 [PMID: 11062288]

Lee SJ, Cho SJ, Moon HS, Shon YM, Lee KH, Kim DI, Lee
BB, Byun HS, Han SH, Chung CS. Combined extracranial
and intracranial atherosclerosis in Korean patients. Arch
Neurol 2003; 60: 1561-1564 [PMID: 14623728]

Suwanwela NC, Chutinetr A. Risk factors for atherosclerosis
of cervicocerebral arteries: intracranial versus extracranial.
Neuroepidemiology 2003; 22: 37-40 [PMID: 12566952]

Liu HM, Tu YK, Yip PK, Su CT. Evaluation of intracranial
and extracranial carotid steno-occlusive diseases in Tai-
wan Chinese patients with MR angiography: preliminary
experience. Stroke 1996; 27: 650-653 [PMID: 8614924 DOI:
10.1161/01.STR.27.4.650]

Wong KS, Li H. Long-term mortality and recurrent stroke
risk among Chinese stroke patients with predominant in-
tracranial atherosclerosis. Stroke 2003; 34: 2361-2366 [PMID:
12947158]

YangF, LiuL,LiM, LiM, Yin Q, Guo R, Li Y, Chen G, Zhang
R, Liu X. Pattern of cerebrovascular atherosclerotic stenosis
in older Chinese patients with stroke. ] Clin Neurosci 2013; 20:
979-983 [PMID: 23685106 DOI: 10.1016/j.jocn.2012.09.017]
Man BL, Fu YP, Chan YY, Lam W, Hui CF, Leung WH,
Wong KS. Use of magnetic resonance angiography to predict
long-term outcomes of ischemic stroke patients with concur-
rent stenoses in Hong Kong. Cerebrovasc Dis 2009; 28: 112-118
[PMID: 19506369]

Man BL, Fu YP, Chan YY, Lam W, Hui CF, Leung WH, Mok
V, Wong KS. Long-term outcomes of ischemic stroke pa-
tients with concurrent intracranial and extracranial stenoses
and ischemic heart disease. Cerebrovasc Dis 2010; 29: 236-241
[PMID: 20029196]

Man BL, Fu YP, Wong A, Chan YY, Lam W, Hui AC,
Leung WH, Mok V, Wong KS. Cognitive and functional
impairments in ischemic stroke patients with concurrent
small vessel and large artery disease. Clin Neurol Neuro-
surg 2011; 113: 612-616 [PMID: 21530070 DOI: 10.1016/
j-clineuro.2011.04.001]

Man BL, Fu YP, Chan YY, Lam W, Hui AC, Leung WH,
Mok V, Wong KS. Lesion patterns and stroke mechanisms
in concurrent atherosclerosis of intracranial and extracranial
vessels. Stroke 2009; 40: 3211-3215 [PMID: 19644065]

WJCC | www.wjgnet.com

204

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

Man BL, Baum L, Fu YP, Chan YY, Lam W, Hui CF, Leung
WH, Wong KS. Genetic polymorphisms of Chinese patients
with ischemic stroke and concurrent stenoses of extracranial
and intracranial vessels. | Clin Neurosci 2010; 17: 1244-1247
[PMID: 20615707]

Ono Y, Ohta Y. Abnormality of blood congulation. Nihon
Rinsho 2000; 58: 1626-1631 [PMID: 10944924]

Randomised trial of endarterectomy for recently symp-
tomatic carotid stenosis: final results of the MRC European
Carotid Surgery Trial (ECST). Lancet 1998; 351: 1379-1387
[PMID: 9593407 DOI: 10.1016/50140-6736(97)09292-1]

Mohr JP, Lazar RM, Marshall RS, Gautier JC, Hier DB.
Middle cerebral artery disease. Stroke: Pathophysiology,
Diagnosis and Management. 3 ed. Philadelphia, Churchill
Livingstone: 1998: 427-479

Chen XY, Wong KS, Lam WW, Zhao HL, Ng HK. Middle
cerebral artery atherosclerosis: histological comparison
between plaques associated with and not associated with
infarct in a postmortem study. Cerebrovasc Dis 2008; 25: 74-80
[PMID: 18033961]

Adams R]J, Albers G, Alberts MJ, Benavente O, Furie K,
Goldstein LB, Gorelick P, Halperin J, Harbaugh R, Johnston
SC, Katzan I, Kelly-Hayes M, Kenton EJ, Marks M, Sacco
RL, Schwamm LH. Update to the AHA/ASA recommenda-
tions for the prevention of stroke in patients with stroke and
transient ischemic attack. Stroke 2008; 39: 1647-1652 [PMID:
18322260 DOI: 10.1161/STROKEAHA.107.189063]

Kwon SU, Cho Y], Koo JS, Bae HJ, Lee YS, Hong KS, Lee
JH, Kim JS. Cilostazol prevents the progression of the symp-
tomatic intracranial arterial stenosis: the multicenter double-
blind placebo-controlled trial of cilostazol in symptomatic
intracranial arterial stenosis. Stroke 2005; 36: 782-786 [PMID:
15746463 DOI: 10.1161/01.STR.0000157667.06542.b7]

North American Symptomatic Carotid Endarterectomy Tri-
al Collaborators. Beneficial effect of carotid endarterectomy
in symptomatic patients with high-grade carotid stenosis. N
Engl | Med 1991; 325: 445-453 [PMID: 1852179 DOI: 10.1056/
NEJM199108153250701]

EVA-3S Investigators. Endarterectomy vs. Angioplasty in
Patients with Symptomatic Severe Carotid Stenosis (EVA-3S)
Trial. Cerebrovasc Dis 2004; 18: 62-65 [PMID: 15285076]
Mantese VA, Timaran CH, Chiu D, Begg R], Brott TG. The
Carotid Revascularization Endarterectomy versus Stenting
Trial (CREST): stenting versus carotid endarterectomy for
carotid disease. Stroke 2010; 41: S31-S34 [PMID: 20876500]
Lanzino G, D’'Urso PI, Tymianski M. Advances in vascular
neurosurgery 2010. Stroke 2011; 42: 288-290 [PMID: 21233465]
Gupta R, Schumacher HC, Mangla S, Meyers PM, Duong H,
Khandji AG, Marshall RS, Mohr JP, Pile-Spellman J. Urgent
endovascular revascularization for symptomatic intracranial
atherosclerotic stenosis. Neurology 2003; 61: 1729-1735 [PMID:
14694038]

Connors JJ, Wojak JC. Percutaneous transluminal angioplas-
ty for intracranial atherosclerotic lesions: evolution of tech-
nique and short-term results. | Neurosurg 1999; 91: 415-423
[PMID: 10470816]

Gomez C, Misra VK, Campbell MS, Kadimi S, Soto RD, Orr
SC. Elective stenting of intracranial stenosis is a safe and du-
rable procedure. Stroke 2003; 34: 307

SSYLVIA Study Investigators. Stenting of Symptomatic
Atherosclerotic Lesions in the Vertebral or Intracranial Ar-
teries (SSYLVIA): study results. Stroke 2004; 35: 1388-1392
[PMID: 15105508 DOI: 10.1161/01.STR.0000128708.86762.d6]
Chaturvedi S, Fessler R. Angioplasty and stenting for
stroke prevention: good questions that need answers.
Neurology 2002; 59: 664-668 [PMID: 12229910 DOI: 10.1212/
WNL.59.5.664]

Available from: URL: http:/ /Clinicaltrial.gov (NCT 00576693).
2011

Jiang WJ, Yu W, Du B, Gao F, Cui LY. Outcome of patients

June 16, 2014 | Volume 2 | Issue 6 |



33

34

35

JBaishideng®

Man BL et a/. Concurrent stenoses: A common etiology of stroke in Asians

with > 70% symptomatic intracranial stenosis after Wing-
span stenting. Stroke 2011; 42: 1971-1975 [PMID: 21636814
DOI: 10.1161/STROKEAHA.110.595926]

Anonymous. Trial of Cilostazol in Symptomatic intracranial
Arterial Stenosis II (TOSS-2) (NCT001130039). Available
from: URL: http:/ /www clinicaltrials gov 2010
Anonymous. Cilostazol-aspirn therapy against recurrent
stroke with intracranial artery stenosis (NCT00333164).
Available from: URL: http:/ /www clinicaltrials gov 2010
Mizumura S, Nakagawara J, Takahashi M, Kumita S, Cho K,
Nakajo H, Toba M, Kumazaki T. Three-dimensional display

WJCC | www.wjgnet.com

205

36

37

in staging hemodynamic brain ischemia for JET study: objec-
tive evaluation using SEE analysis and 3D-SSP display. Ann
Nucl Med 2004; 18: 13-21 [PMID: 15072179]

Ogasawara K, Ogawa A. [JET study (Japanese EC-IC By-
pass Trial)]. Nihon Rinsho 2006; 64 Suppl 7: 524-527 [PMID:
17461199]

Leung TW, Yu SC, Wong KS. Have medical therapy and
stenting been fairly compared? A repercussion upon
termination of recruitment in the SAMMPRIS trial. Int
J Stroke 2011; 6: 312-314 [PMID: 21745340 DOI: 10.1111/
j.1747-4949.2011.00634.x]

P- Reviewers: Juttler E, Kobayashi T S- Editor: Song XX
L- Editor: Roemmele A E- Editor: Wu HL

June 16, 2014 | Volume 2 | Issue 6 |



JRnishideng®

Published by Baishideng Publishing Group Inc
8226 Regency Drive, Pleasanton, CA 94588, USA
Telephone: +1-925-223-8242
Fax: +1-925-223-8243
E-mail: bpgoffice@wijgnet.com
Help Desk: http://www.wijgnet.com/esps/helpdesk.aspx
http:/ /www.wjgnet.com

© 2014 Baishideng Publishing Group Inc. All rights reserved.



	201
	WJRv3i1-Back Cover

