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Abstract
Introduction:  We reviewed our institutional experience to compare our 

single institution, single surgeon results to larger published series.

Methods:  This is a retrospective review of 51 consecutive patients treated 
from March 2010 through November 2013 by a single surgeon at LSUHSC-
Shreveport.  The procedures included were all stents placed for the treatment 
of both cervical carotid and intracranial atherosclerotic occlusive disease.  All 
cervical carotid procedures were performed with cerebral protection when 
anatomically possible.  Intracranial stenosis was treated with angioplasty and 
stent and no distal protection.    

Results:  Of our 51 patients 33 were male (64.7%), 18 were female (35.3%).  
The mean age was 58.2.  The 51 patients represented 52 procedures with 52 
different lesions treated with angioplasty and stenting.  All patients included had 
symptomatic disease.  Primary endpoint for poor outcome was symptomatic 
stroke, death, or myocardial infarction within 30 days.  There was no incidence 
of symptomatic stroke, death, or myocardial infarction.  Non-stroke morbidity 
was 5.4%.  These included groin hematoma and acute stent thrombosis.

Conclusions: The periprocedural results of our institution with regard to 
cervical carotid and intracranial angioplasty and stenting of atherosclerotic 
disease indicate comparable safety in these procedures to internationally 
published figures.  
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Introduction
Cerebrovascular disease has enormous medical and financial toll 

on the United States each year.  Every year it is estimated 795,000 
people experience a new or recurrent stroke in the United States.  
Approximately 610,000 of these are first attacks.  The estimated 
direct medical cost of stroke for the year 2007 was $25.2 billion [1].  
While medical and open surgical therapies have been the mainstay of 
treatment for years, the use of endovascular techniques is a growing 
and has been the focus of many recent studies [2-8].  The purpose of 
this study is to compare the periprocedural safety of cervical carotid 
and intracranial angioplasty and stenting for atherosclerotic disease 
between our single surgeon experience and larger multicenter trials.  

Methods
Patient selection

We retrospectively reviewed the charts of consecutive patients 
from March 2010 through November 2013 who received cervical 
carotid or intracranial angioplasty and stenting for symptomatic 
atherosclerotic disease.  All procedures were performed by the 
corresponding author at Louisiana State University Health Sciences 
Center (LSUHSC) in Shreveport, LA.  Angioplasty and stenting 
procedures for pathology other than atherosclerotic disease were 

excluded.  Other reasons for exclusion were age < 18 and acute stroke 
intervention. These criteria yielded a total of 51 patients representing 
37 and 15 discrete extracranial and intracranial lesions, respectively.  
All cervical carotid patients were symptomatic and referred for 
stenting [CAS] over endarterectomy [CEA] due to presence of co-
morbidities, failure of prior CEA, radiation to the neck, or anatomy 
not conducive to open surgery.  All intracranial stenting patients 
were referred for treatment of symptomatic stenosis that had failed 
medical management.

Technique

Patients were treated with preoperative aspirin (ASA) 325 mg and 
Plavix 75 mg for three days if not already on these medications.  The 
common femoral artery was accessed using a 7F sheath for cervical 
carotid and a 6F sheath for intracranial lesions.  A 7F VBL guiding 
catheter was used for all cervical lesions and a 6F Envoy or Neuron 
guiding catheter for all intracranial procedures.  

Cervical carotids

The procedures were performed under monitored anesthesia care 
(MAC).  This facilitated intermittent neurologic exams during the 
procedure.  The guiding catheter was placed in the proximal common 
carotid artery.  Cerebral protection devices were used in all cases 



Austin J Clin Neurol 1(2): id1006 (2014)  - Page - 02

Hugo H Cuellar Austin Publishing Group

Submit your Manuscript | www.austinpublishinggroup.com

where it was possible anatomically to deploy the device distal to the 
stenosis.  All lesions were treated with stenting and angioplasty.  Pre-
stent angioplasty was employed in cases where the stenosis was too 
great to traverse with the stent.  

Intracranial lesions

The intracranial stenting procedures were performed under 
general anesthesia in order to have the patient completely immobilized 
during navigation of the intracranial vasculature. The guiding 
catheter was placed in the cervical segment of the internal carotid 
artery. Wingspan intracranial stents were used in combination with 
balloon angioplasty for all lesions.  

Post-operative care

Following stenting, patients were monitored for 24 hours in 
the neurosurgical intensive care unit and maintained on a heparin 
drip until the following morning.  Upon discharge, patients were 
maintained on Plavix 75 mg for 6 months and on ASA 325 mg 
indefinitely.  

Data collection

Patient charts were reviewed for age, comorbidities (hypertension, 
diabetes mellitus, hyperlipidemia, coronary artery disease, previous 
coronary artery bypass, and peripheral arterial disease).  Reason for 
CAS over CAE was recorded.  Location of lesions as well as type of 
stent, presence of cerebral protection, need for pre-angioplasty and 
procedural complications were recorded.  Primary endpoints were 
presence of stroke, myocardial infarction, or death within 30 days of 
the procedure.  Secondary endpoint was success of procedure defined 
as < 30% residual stenosis on control digital subtraction angiography 
(DSA).  

Results
There were 51 patients:  33 male and 18 female. The mean patient 

age was 58.2 +/- 7.  Comorbidities are listed in Table 1.  37 patients had 
cervical carotid lesions and 18 had intracranial lesions.  In total there 
were 52 discrete lesions:  37 - cervical carotid, and 15 intracranial.  
Of the cervical carotid lesions 21 were right sided, 14 were on the 
left and one bilateral.  Of these lesions 35 of 37 were treated using 
distal cerebral protection.  30 patients were deemed high surgical 
candidates, 4 had history of previous endarterectomy and 2 had 
previous radiation to the neck. Of the intracranial lesions, 6 were of 
the anterior circulation and 9 were of the posterior circulation.  All 
lesions were treated successfully, defined as < 30% of residual stenosis.  
Primary outcome measure was the periprocedural (30 day) incidence 
of stroke, myocardial infarction and/or death.  There was no incidence 

of stroke, myocardial infarction, or death within the periprocedural 
period.  In the cervical carotid group there was one groin hematoma 
that resolved without intervention and one acute stent thrombosis 
requiring thrombolytic.  The acute stent thrombosis was in a patient 
that did not adhere to postoperative antiplatelet regimen.  This did 
not result in permanent neurologic deficit.  The total periprocedural 
morbidity for cervical carotid stenting was 5.4%.  There were no 
periprocedural complications for the intracranial stenting group. 

Discussion
Several large international, multicenter trials have reported 

periprocedural complication rates for cervical carotid stenting.  These 
include the SPACE, EVA-3S, and CREST trial [2,6,7, 9-18] The 
incidence of periprocedural stroke, death, and MI were 4.1-8.8%, 0.4-
0.67%, and 0.4-1.1%, respectively.  These results are summarized in 
Table 2.  The periprocedural results of our small series are comparable 
with these numbers.  We did not have any incidence of stroke, death 
or MI in the 36 patients undergoing cervical carotid stenting.  Had 
one of these patients had a primary endpoint it would have increased 
the percentage to approximately 2.7% for that category, which would 
be close to the CREST trial in stroke, probably because in our series 
94.5% of the lesions were treated using cerebral protection device as 
in the CREST trial, but it would have been higher if it had been a 
death or myocardial infarction.

A recent multicenter analysis of intracranial stenting investigated 
30 –day periprocedural complication rates [5]. They found rates for 
periprocedural stroke and death at 6.4% and 0.94%, respectively.  We 
were fortunate in our small number of patients to not encounter a 
stroke or death. 

The above results are obtained by large institutions with higher 
number of patients than treated thus far at our institution.  Our results 
indicate that the safety data obtained in these trials may be applicable 
to single surgeon experiences in institutions with smaller volume of 
stent procedures.  Further analysis of our data will be necessary to 
establish continued safety at longer follow-up.

Limitations
This is a single institution retrospective observational series with 

a small number of patients.   Because we did not have the presence of 
a primary endpoint we are unable to determine the true incidence of 
these events in our institution, but at this time it appears within the 
safety parameters set by the above studies.  

Conclusion
Cervical carotid artery and intracranial periprocedural safety data 

can be replicated in single surgeon series at institutions with smaller 
volumes. Further studies with larger series will be needed to confirm 
this finding.

Patient Comorbidities Percentage

Hypertension 37 72.5%

Hyperlipidemia 28 54.9%

Diabetes Mellitus 17 33.3%

Coronary Artery Disease 15 29.4%

Coronary Artery Bypass 7 13.7%

Peripheral Arterial Disease 6 11.7%

Table 1:

Trial Stroke Death MI Use of embolic protection device:

SPACE 7.51% 0.67% N/A 27%

EVA-3S 8.8% 0.4% 0.4% 91%

CREST 4.1% 0.7% 1.1% 96%

Table 2: Summary of periprocedural outcomes in three noted trials.



Austin J Clin Neurol 1(2): id1006 (2014)  - Page - 03

Hugo H Cuellar Austin Publishing Group

Submit your Manuscript | www.austinpublishinggroup.com

References
1. Roger VL, Go AS, Lloyd-Jones DM, Adams RJ, Berry JD, Brown TM, et al. 

Heart disease and stroke statistics--2011 update: a report from the American 
Heart Association. Circulation. 2011; 123: 18-209.

2. Brott TG, Hobson RW 2nd, Howard G, Roubin GS, Clark WM, Brooks W, et 
al. Stenting versus endarterectomy for treatment of carotid-artery stenosis. N 
Engl J Med. 2010; 363: 11-23.

3. International Carotid Stenting Study investigators, Ederle J, Dobson J, 
Featherstone RL, Bonati LH, van der Worp HB, et al. Carotid artery stenting 
compared with endarterectomy in patients with symptomatic carotid stenosis 
(International Carotid Stenting Study): an interim analysis of a randomised 
controlled trial. Lancet. 2010; 375: 985-997.

4. Gurm HS, Yadav JS, Fayad P, Katzen BT, Mishkel GJ, Bajwa TK, et al. Long-
term results of carotid stenting versus endarterectomy in high-risk patients. N 
Engl J Med. 2008; 358: 1572-1579.

5. Jiang WJ, Cheng-Ching E, Abou-Chebl A, Zaidat OO, Jovin TG, Kalia J, et al. 
Multicenter analysis of stenting in symptomatic intracranial atherosclerosis. 
Neurosurgery. 2012; 70: 25-30. 

6. Mas JL, Chatellier G, Beyssen B, Branchereau A, Moulin T, Becquemin JP, 
et al. Endarterectomy versus stenting in patients with symptomatic severe 
carotid stenosis. N Engl J Med. 2006; 355: 1660-1671.

7. Ringleb PA, Allenberg J, Brückmann H, Eckstein HH, Fraedrich G, Hartmann 
M, et al. 30 day results from the SPACE trial of stent-protected angioplasty 
versus carotid endarterectomy in symptomatic patients: a randomised non-
inferiority trial. Lancet. 2006; 368: 1239-1247. 

8. Randomised trial of endarterectomy for recently symptomatic carotid 
stenosis: final results of the MRC European Carotid Surgery Trial (ECST).  
Lancet. 1998; 351: 1379-1387. 

9. Arya S, Pipinos II, Garg N, Johanning J, Lynch TG, Longo GM. Carotid 

endarterectomy is superior to carotid angioplasty and stenting for perioperative 
and long-term results. Vasc Endovascular Surg. 2011; 45: 490-498.

10. Barker CM, Gomez J, Grotta JC, Smalling RW. Feasibility of carotid artery 
stenting in patients with angiographic string sign. Catheter Cardiovasc Interv. 
2010; 75: 1104-1109.

11. De Rango P, Parlani G, Verzini F, Giordano G, Panuccio G. Long-term 
prevention of stroke: a modern comparison of current carotid stenting and 
carotid endarterectomy. J Am Coll Cardiol. 2011; 57: 664-671.

12. Erickson KM, Cole DJ. Carotid artery disease: stenting vs endarterectomy. Br 
J Anaesth. 2010; 105 Suppl 1: 34-49.

13. Kumar PV, Lakshmi A, Shrivastava R, Mundi A, Tandon A, Desouza KA, 
et al. Protected carotid artery stenting in patients at high risk for carotid 
endarterectomy. South Med J. 2011; 104: 257-263.

14. Macdonald S. Carotid artery stenting trials: conduct, results, critique, and 
current recommendations. Cardiovasc Intervent Radiol. 2012; 35: 15-29.

15. Morgenstern LB, Fox AJ, Sharpe BL, Eliasziw M, Barnett HJ, Grotta JC. The 
risks and benefits of carotid endarterectomy in patients with near occlusion of 
the carotid artery. North American Symptomatic Carotid Endarterectomy Trial 
(NASCET) Group. Neurology. 1997; 48: 911-915.

16. Paraskevas K, Veith FJ, Riles TS, Moore WS. Is carotid artery stenting a fair 
alternative to carotid endarterectomy for symptomatic carotid artery stenosis? 
A commentary on the AHA/ASA guidelines. J Vasc Surg. 2011; 54: 541-543.

17. Qureshi AI, Feldmann E, Gomez CR, Johnston SC, Kasner SE, Quick DC, 
et al. Intracranial atherosclerotic disease: an update. Ann Neurol. 2009; 66: 
730-738.

18. Yavin D, Roberts DJ, Tso M, Sutherland GR, Eliasziw M, Wong JH. Carotid 
endarterectomy versus stenting: a meta-analysis of randomized trials. Can J 
Neurol Sci. 2011; 38: 230-235.

Citation: Cuellar H, Brown BL, Ambekar S. Single Center Experience with Periprocedural Safety in Stenting 
Cervical and Intracranial Atherosclerotic Disease. Austin J Clin Neurol 2014;1(2): 1006.

Austin J Clin Neurol - Volume 1 Issue 2 - 2014
ISSN : 2381-9154 | www.austinpublishinggroup.com
Cuellar et al. © All rights are reserved

http://www.ncbi.nlm.nih.gov/pubmed/21160056
http://www.ncbi.nlm.nih.gov/pubmed/21160056
http://www.ncbi.nlm.nih.gov/pubmed/21160056
http://www.ncbi.nlm.nih.gov/pubmed/20505173
http://www.ncbi.nlm.nih.gov/pubmed/20505173
http://www.ncbi.nlm.nih.gov/pubmed/20189239
http://www.ncbi.nlm.nih.gov/pubmed/20189239
http://www.ncbi.nlm.nih.gov/pubmed/20189239
http://www.ncbi.nlm.nih.gov/pubmed/20189239
http://www.ncbi.nlm.nih.gov/pubmed/18403765
http://www.ncbi.nlm.nih.gov/pubmed/18403765
http://www.ncbi.nlm.nih.gov/pubmed/18403765
http://www.ncbi.nlm.nih.gov/pubmed/21795866
http://www.ncbi.nlm.nih.gov/pubmed/21795866
http://www.ncbi.nlm.nih.gov/pubmed/21795866
http://www.ncbi.nlm.nih.gov/pubmed/17050890
http://www.ncbi.nlm.nih.gov/pubmed/17050890
http://www.ncbi.nlm.nih.gov/pubmed/17027729
http://www.ncbi.nlm.nih.gov/pubmed/17027729
http://www.ncbi.nlm.nih.gov/pubmed/17027729
http://www.ncbi.nlm.nih.gov/pubmed/17027729
http://www.ncbi.nlm.nih.gov/pubmed/24391751
http://www.ncbi.nlm.nih.gov/pubmed/24391751
http://www.ncbi.nlm.nih.gov/pubmed/24391751
http://www.ncbi.nlm.nih.gov/pubmed/21646236
http://www.ncbi.nlm.nih.gov/pubmed/21646236
http://www.ncbi.nlm.nih.gov/pubmed/21646236
http://www.ncbi.nlm.nih.gov/pubmed/20517974
http://www.ncbi.nlm.nih.gov/pubmed/20517974
http://www.ncbi.nlm.nih.gov/pubmed/20517974
http://www.ncbi.nlm.nih.gov/pubmed/21292127
http://www.ncbi.nlm.nih.gov/pubmed/21292127
http://www.ncbi.nlm.nih.gov/pubmed/21292127
http://www.ncbi.nlm.nih.gov/pubmed/21148654
http://www.ncbi.nlm.nih.gov/pubmed/21148654
http://www.ncbi.nlm.nih.gov/pubmed/21606693
http://www.ncbi.nlm.nih.gov/pubmed/21606693
http://www.ncbi.nlm.nih.gov/pubmed/21789697
http://www.ncbi.nlm.nih.gov/pubmed/21789697
http://www.ncbi.nlm.nih.gov/pubmed/9109876
http://www.ncbi.nlm.nih.gov/pubmed/9109876
http://www.ncbi.nlm.nih.gov/pubmed/9109876
http://www.ncbi.nlm.nih.gov/pubmed/9109876
http://www.ncbi.nlm.nih.gov/pubmed/21819926
http://www.ncbi.nlm.nih.gov/pubmed/21819926
http://www.ncbi.nlm.nih.gov/pubmed/21819926
http://www.ncbi.nlm.nih.gov/pubmed/20035502
http://www.ncbi.nlm.nih.gov/pubmed/20035502
http://www.ncbi.nlm.nih.gov/pubmed/21320825
http://www.ncbi.nlm.nih.gov/pubmed/21320825
http://www.ncbi.nlm.nih.gov/pubmed/21320825

	Title
	Abstract
	Introduction
	Methods
	Patient Selection
	Technique
	Cervical Carotids
	Intracranial Lesions
	Post-operative Care
	Data Collection

	Results
	Discussion
	Limitations
	Conclusions
	References
	Table 1
	Table 2

