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Keys to successful CAS

AProper training and experience

AProper case selection
AGood patient substratand favorable carotid anatomy
AAvoid questionable cases

AComplete preparation (proad DAPT/Statin; procedural
meds/equipment ready; préydration)

AMeticulous technique
AAvoid overdilation/high pressure

AAnticipate potential complications (access issues, vasodepress
response)
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Clinical factorghat Potentially Increase
Risk for CAS

APatient substrate
ASymptomatic
AOlder age
AFrail/poor reserve

ACoMorbidities
ACardiac (Active ischemia or CHF)
AChronic kidney disease



Anatomical Factorhat can Increase
Risk for CAS

AComplex aortic arch
AFriable plague
AVisible thrombus
AUIceration

AOstial disease
ATandem/long lesions
AVessel tortuosity/severe angulation
Alntracranial disease

AEXtreme Calcification
AExophytic
AConcentric
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Early reports:
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Carotid Artery Stenting for Calcified Lesions

BACKGROUND AND PURPOSE: Our aim was to assess the feasibility of carotid artery stent placement
(CAS) for calcified lesions.

MATERIALS AND METHODS: Using embolic protection devices (EPDs), we performed 51 CAS proce-
dures in 43 patients with severe carotid artery stenosis accompanied by plaque calcification. Before
intervention, all lesions were subjected to multidetector-row CT. The arc of the circumferential plague
calcification was measured on axial source images at the site of maximal luminal stenosis, and the total
volume of the plaque calcification was determined. The angiographic outcome immediately after CAS,
and intra- and postoperative complications were recorded.

RESULTS: The mean arc of calcification was 201.1 * 72.3° (range, 76-352°), and the mean of the total
calcification volume was 154.9 + 35.4 mm? (range, 92-2680 mm?). Balloon rupture occurred in 1
procedure (2.0%) at predilation angioplasty; all 51 CAS procedures were successful without clinical
adverse effects. Although there was a correlation between the arc of plaque calcification and residual
stenosis (r = 0.6, P< .001), excellent dilation with residual stenosis =30% was achieved in all lesions,
There was no correlation between the total volume of calcification and residual stenosis. None of the
patients developed stroke or death within 30 days of the CAS procedure.

CONCLUSION: CAS by using EPDs to treat lesions with plaque calcification is feasible even in patients
with near-total circumferential plaque calcification.

Tsutsumi | AJNR 29 | Sep 2008 | www.ajnr.org
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Fragmentation of calcified plaque after carotid artery
stenting in heavily calcified circumferential stenosis
Masanori Tsutsumi, Tomonobu Kodama, Hiroshi Aikawa, Masanari Onizuka,

Minoru lko, Kouhei Nii, Shuko Hamaguchi, Housei Etou, Kimiya Sakamoto,

Ritsurou Inoue, Hiroya
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Cutting Balloon Angioplasty Facilitates Stenting
o | Of Severely Calcified Carotid Lesions
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Predicting ischemic stroke after carotid artery stenting
based on proximal calcification and the jellyfish sign

Nobuhiko Ichinose, MD,' Seiji Hama, MD, PhD,' Toshio Tsuji, DrEng,* Zu Soh, DrEng,’
Hideaki Hayashi, DrEng,’ Yoshihiro Kiura, MD, PhD,' Shigeyuki Sakamoto, MD, PhD,’
Takahito Okazaki, MD, PhD,' Daizo Ishii, MD,' Katsuhiro Shinagawa, MD, PhD,' and
Kaoru Kurisu, MD, PhD'

Department of Neurosurgery, Gracuate School of Biomedcal and Health Sclanca; and ‘Graduate School of Engineenng
Hroshima Universty, Hroshima, Japan

OBJECTIVE Carotid artery stanting (CAS) has been considared to prevent ischemic strokes caused by stenosis of the
carvical carotid artery. Tha most commaon complication of CAS &= new cerebral infarction. Tha authors have praviously
reported that the jedyfish sign—=he rise and fail of the mabile companant of the carotid plaque surface datected by ca-
rotid ultrasonography—sugoests thnning and rupture of the fibrous cap over the unstabls plaque content, such as the
lipid-rich nacrotic core or internal plaque hemorrhage. Tha authors’ aim in the prasent study was fo evaluate the risk of &
naw ischemic jasion aftar CAS by using many risk factors including calcification (size and Jocafion} and the jellyfish sign.
METHODS Exghty-six lesions (77 pafients} were traated with CAS. The presence of ischemic stroke was datermnad
using diffusion-weightad imaging (DWI). Risk factors includad calciication of the plague {classi®ed into S groups for size
and 3 groups for location) and the jaliyfish sign, among others. Multiple ¥naar regression analysis {stepwise anafysis and
partial least squaras [PLS] analysis) was conducted, followed by 8 machine ksarning analysis using an artficial neural
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Variable vip correlation coefficient
Jellyfish sign 2.575 0.242
Proximal-Ca 2481 0.233
LDL 1.42 0.133
Stenosis rate by NASCET  1.237 0,116
Age 1.232 0.116
HbA lc 0,982 0.092
Al 0.97 0.091
Leston side (left) 0.969 0.091
Sex(male) 0878 0.082
Narrowest-Ca 0.872 0.082
Hb 0.859 0.081
Floating plaque 0.785 0,074
Distal-Ca 0.714 0.067
Smoking Brinkman Index 0.702 0.066
WB( 0.691 0,065
PL1 0.684 -0.064

Proximal calcificationassociated with higher stroke
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ABBREVIATIONS ANN = arificd neural nedwotk, AUC = ares under the ROC curve, BMI = body mass index; Ca = calchicaticn; CAS = caruld afr; siening; CEA =
carold endanersciomy. DWY = dfson-waighiad maging: LOL = low-density Ipcprotel LLGMN = log<ineanzed gaussian midurs network: LOSOCY = leave-one-sub pct-
cut crossvakdation; NASCET = North Amencan Symptomalc Carosd Endartereciomy Trial PLS = partal least squares, PRESS = predded residal ermor sum of squares:
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CRP
HDI

Tandem lesion

FIG. 2. Variable importance in projection (VIP) scores estimate the im-
portance of each variable in the projection used in a PLS model and are
often used for variable selection. A variable with a VIP score > 0.8 can
be considered important in a given model. AF = atrial fibrillation; CRP =
C-reactive protein; Distal Ca = calcification 1 cm distal from the narrow-
est part; eGFR = estimated glomerular filtration rate; Hb = hemoglobin;
HbA1c = hemoglobin Alc; HDL = high-density lipoprotein; Narrowest Ca
= calcification at the narrowest part; PLT = platelet; Proximal Ca = calci-
fication 1 cm proximal from the narrowest part; TG = triglyceride.
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Hemodynamic Instability during Carotid Angloplasty and
Stenting-Relationship of Calcified Plaque and Its Characteristics
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Purpose: During carotid angioplasty and stenting (CAS), hemodynamic instability
(HDI) can occur, possibly causing post-procedural ischemic complications. The goal of
this study was to investigate the risk factors of HDI focusing on characteristics of
plaque. Materials und Methods: Thirty nine CAS patients were retrospectively evalu-
ated for HDI. Prolonged HDI that lasted over 30 mmutes was analyzed m relation to
characteristics of calcified plaque. Results: Nineteen (48.7%) patients had HDI. Ten of
the 19 had both bradycardia and hypotension, and nine had only bradycardia. All bra-
dycardia was treated well with a transcutaneous temporary cardiac pacermaker. But
cight patients presented with prolonged hypotension in spite of recovery of bradycar-
dia. Calcified plaque was a relased factor assoctated with HDI (odds ratio, 8.571; 95%
confidence mterval, 1.321-55.62; p=0.024). Extensive and eccentric type caleified
plaques were associated with prolonged hypotension (p=0.04, and p=0.028, respective-
Iy). Conclusion: The calcification of plague is a predictable factor of HDI during CAS,
and its extensive and eceentric caleified plaques may be related to prolonged HDL

Key Words: Carotid angioplasty and stenting, hemodynamic instability, bradycar-
dia, hypotension

Fig. 2 Carotid CT and Dyna-CT show the classification of calcified ptague on distribution of cross-sectional image. (A) Eccentric caicified
plague. (B) Concentric calcified plague
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Conclusion;
Ca++ plagque (both concentric and eccen&ianore

prolonged hemodynamic instability (vasodepressor
response)
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