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Introduction

Intracranial atherosclerotic disease (ICAD) is one of
the common causes of ischemic stroke worldwide.
Notably, the risk of recurrent stroke is also higher in
patients with ICAD, as compared to stroke due to
other causes. It is therefore imperative to address
and treat the underlying ICAD, in order to decrease
the risk of subsequent transient ischemic attack
(TIA) and strokes. Posterior circulation stroke and
stenosis is associated with 2.5-15% stroke risk per
year and 33% in the first month after symptoms are
noticed in some studies with best medical
management.

Methods

Medical literature databases were searched, along
with bibliographies of selected articles. Studies were
selected for inclusion based on detailed analysis of
article title, abstract, and body text to determine
whether stand-alone angioplasty treatments were
performed for posterior circulation ICAD and if data
for those cases could be separated from overall
statistical results of the study.

Out of the total 189 eligible abstracts and full-length
papers, 68 studies met our inclusion criteria and the
data from these studies were included in our meta-
analysis. A total of 602 subjects and 614 lesions
were identified that underwent angioplasty for the
treatment of posterior circulation ICAD.

Results

This data of available literature suggests that
angioplasty for symptomatic ICAD may be able to
dilate the vessel and achieve technical success
(defined as <50% stenosis) in approximately 74%
(confidence interval [CI]67%-82%) of cases (Figure
1). The rate of peri-procedural complications was
defined as the occurrence of dissection, vasospasm,
TIA, stroke, hemorrhage or death within 30-days of
the procedure. The rate of peri-procedural
complications is 26% (CI 20%-33%) (Figure 2) in
our results, however, a significant portion can be
attributed to

dissection of the vessel (9%) (CI 6%-13%). The
rates of 30-day and 1-year ischemic complications
were 4% (CI 1%-7%) and 4% (CI 1%-6%),
respectively.

Figure 1: Technical success (<50% residual stenosis)
Author(s) and Year Proportion [95% CI]
‘Abou-Chebl et al, 2006 - 0.07[-0.06,0.19
Ahuja et al, 1992 —_— 0.75[ 0.15,1.35
Alazzaz et al, 2000 —.— 0.94[ 0.79,1.09
Bando et al, 2001 _— 0.75[ 0.15,1.35
Becker et al, 1997 —_— 0.25[-0.35,0.85
Bendok et al, 2005 —_—_— 0.75[ 0.15,1.35
Bendok et al, 2010 _— 050[-0.19,1.19
Berg-Dammer et al, 1998 - 0.81[ 0.62, 1.00
Callahan et al, 1997 —_— 0.83[ 0.41,1.26
Clark et al, 1995 - 069[ 0.46,0.91
Dumont et al, 2016 —_———— 033[-0.04,0.71
Ezaki et al, 2003 —_— 0.88[ 055, 1.20
Gress et al, 2002 HH 0.98[ 0.93,1.03
Gross et al, 2008 —_— 0.83[ 041,1.26
Gupta et al, 2003 —i 80[ 0.45,1.15
Hatano et al, 2014 —a— 066[ 0.52,0.80
Higashida et al, 1987 _— 0.75[ 0.15,1.35
Higashida et al, 1993 — 0.88[ 0.55,1.20
Honda et al, 1994 R | 0.75[ 0.15,1.35
Horton et al, 2012 | | 0.75[ 0.15,1.35
Houdart et al, 1996 _—— 0.75[ 0.15,1.35
Imai et al, 2008 —a— 043[ 0.25,0.61
Jimenez et al, 1999 —_— 0.75[ 0.15,1.35
Kashiwagi et al, 2010 ——i 0.83[ 0.54,1.13
Krajickova et al, 2013 ——i 0.62[ 0.29,096
Marks et al, 1999 —.— 0.79[ 057, 1.00
Mori et al, 1997 ——y 0.83[ 0.54,1.13
Nagashima et al, 2006 —_— 0.75[ 0.15,1.35
Nahser et al, 2000 - 0.98[ 0.91,1.04
Nakamura et al, 2009 —_— —mm 0.75[ 0.15,1.35
Nakano et al, 1995 _— 0.75[ 0.15,1.35
Nakatsuka et al, 1996 —— | 0.83[ 041,1.26
Nakayama et al, 1998 | — 067[ 0.13,1.20
Nogueira et al, 2008 —— 0.92[ 0.70, 1.14
Nomura et al, 1999 —— 0.93[ 0.74,1.12
Puetz et al, 2008 —_— .80 [ 0.45,1.15
Qureshi et al, 2013 —— 090[ 064,1.16
Sheikh et al, 2000 - 0.93[ 0.81,1.06
Sundt et al, 1980 —_— 0.83[ 041,1.26
Sundt et al, 1982 —_— 0.50[ 0.01,0.99
Takis et al, 1997 ———— 067[ 0.29,1.04
Terada et al, 1996 —y 083[ 0.54,1.13
Terada et al, 1994 —_— 0.75[ 0.15,1.35
Touho et al, 1994 _— 0.75[ 0.15,1.35
Volk et al, 1997 — 0.17[-0.26,0.59
Wallace et al, 1997 —_— 0.75[ 0.15,1.35
Willing et al, 2003 | | 0.75[ 0.15,1.35
Yokote et al, 1998 —_— 0.75[ 0.33,1.17
RE Model - 0.74[ 0.67,0.82]
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Forrest plot for technical success: among 48 studies, the
overall success rate was 74%

Conclusions

Angioplasty techniques and devices have drastically
changed over the years, with some studies showing
the technical success rates over 90% and 30-day
major complication rates below 6%. Submaximal
angioplasty, providing higher success rates and
lower peri-procedural complication rates, may be
considered the next step for these patients to
prevent recurrent ischemic complications. Further
randomized trials are needed for better assessment
of this procedure in patients with posterior
circulation ICAD.

Learning Objectives

- the natural history of posterior circulation ICAD

- the problems with treatment of posterior circulation
ICAD

- the utility of standalone angioplasty in treatement
of posterior circulation ICAD and possible future

directions
Figure 2: Periprocedural complications
Author(s) and Year Proportion [95% CI]
Ahuja et al, 1992 —_— 0.25[-0.35,0.85
Alazzaz et al, 2000 - 0.12[-0.10,0.35
Bando et al, 2001 —_— 0.25[-0.35,0.85
Becker et al, 1997 e —— 0.75[ 0.15,1.35
Bendok et al, 2005 _— 0.25(-0.35,0.85
Bendok et al, 2010 —_— 050(-0.19,1.19
Callahan et al, 1997 —_— 050(-0.19,1.19
Clark et al, 1995 - 0.12[-0.04,0.29
Costalat et al, 2010 —_— 0.33[-0.20,0.87
Dumont et al, 2012 —a— 0.05[-0.08,0.17
Dumont et al, 2016 —— 0.07[-0.12,0.26
Gress et al, 2002 - 0.28[ 0.10,0.46
Gross et al, 2008 —_— 050(-0.19,1.19
Gupta et al, 2003 H—— 0.40(-0.03,0.83
Higashida et al, 1987 | 0.75[ 0.15,1.35
Higashida et al, 1993 —_— 0.33(-0.20,0.87
Honda et al, 1994 —_— 0.25(-0.35,0.85
Horton et al, 2012 —_— 0.25(-0.35,0.85
Houdart et al, 1996 —_— 0.25[-0.35,0.85
Imai et al, 2008 - 061[ 043,079
Jimenez et al, 1999 —_— 0.25(-0.35,0.85
Krajickova et al, 2013 ——y 0.50[ 0.15,0.85
Levy et al, 2002 [ | 0.25[-0.05,0.55
Lian et al, 2013 [ —— 0.40(-0.03,0.83
Marks et al, 1999 - 0.07[-0.06,0.21
Mori et al, 1997 - 0.07[-0.12,0.26
Nagashima et al, 2006 —_—— 0.75[ 0.15,1.35
Nahser et al, 2000 i 0.25[ 0.06,0.44
Nakamura et al, 2009 —_— 0.25[-0.35,0.85
Nakano et al, 1995 —_— 0.25(-0.35,0.85
Nakatsuka et al, 1996 e 0.17[-0.26, 0.59
Nakayama et al, 1998 —_— 0.33([-0.20,0.87
Nguyen et al, 2011 N 0.12[-0.01,0.24
Nogueira et al, 2008 — 0.60[ 0.17,1.03
Nomura et al, 1999 - 0.07[-0.12,0.26
Qureshi et al, 2013 e ——— e | 0.25[-0.17,0.67
Sheikh et al, 2000 et 0.20 00, 0.40
Sundt et al, 1980 —_— 050[-0.19,1.19
Sundt et al, 1982 —_—y 0.50[ 0.01,099
Takis et al, 1997 —— 067[ 0.29,1.04
Terada et al, 1996 ] 0.17(-0.13,0.46
Terada et al, 1994 —_— 0.75[ 0.15,1.35
Touho et al, 1994 —_— 0.25(-0.35,0.85
Volk et al, 1997 | e — 0.50(-0.19,1.19
Wallace et al, 1997 | ——— 0.25[-0.35,0.85
Willing et al, 2003 e e — 0.25[-0.35,0.85
Yokote et al, 1998 e e | 0.25[-0.17,0.67
RE Model > 0.26[ 0.20,0.33]
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Forrest plot for periprocedural complications: among 47
studies, the overall rate of periprocedural complications
was 26%
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