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Carotid StentingCarotid Stenting
Unique programmatic issuesUnique programmatic issues  

Why is this procedure different from all other procedures?Why is this procedure different from all other procedures?
Organ system and Disease state Organ system and Disease state 

–Unique anatomy, pathol, access, response to interventionUnique anatomy, pathol, access, response to intervention
ProcedureProcedure

–New skill sets and different equipment
–Unique access considerations
–High risk; no room for error…Little errors cause a lot of hurt 
–Must be “on” all the time…never let guard down…

Milieu
–Multidisciplinary disease 
–many specialties traditionally involved and have “stake”
–unprecedented level of peer review and scrutiny
–unique opportunity to set quality standards and benchmarks 
which cross specialty lines



  

Declining Incidence of Strokes - Roubin, Iyer, Vitek, et al
Combined effects of learning curve, better devices and 

distal protection
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Carotid Training & Credentialing 
Documents

Society Subject Date Peripheral Cerebral

(Above the Arch)
#Dx               #Rx

Journal

ASITN/ SIR/ ASNR Quality Improvement 
Guidelines
Carotid Angioplasty and 
Stent Placement

2003 ACC/AHA 
Guidelines

200 or 100 + 
meet  AHA 

PVD 
guidelines

10 cases or 
4 w/16 hr 
training

JVIR  2003

ASITN/ SIR/ ASNR Training, Competency,  
Credentialing for 
Angiography, Carotid 
Stenting, Cerebro-vasc 
Intervention

2004 
2005

ACC/AHA 
Guidelines

200 or 100 + 
meet AHA 

PVD 
guidelines

10 cases or 
4 w/16 
hours 

training

AJNR 2004
JVIR 2004

Radiology 2005
Neurology 2005

ACC/ACP/SCAI/S
VS/SVMB

Competency Document 
on PVD (section on 
carotid)

2004 ACC/AHA 
Guidelines

30 / 15 25 / 15 JACC 2004

SCAI/SVS/SVMB Clinical Competency 2005 Peripheral 
credentials 
(ACC/AHA 
Guidelines)

30 / 15 25 / 15 CCI 2005
JACC 2005

JVR 2005
Vasc Med 2005



  

Training and Credentialing 
Documents

• Neurovascular Coalition 2003
• ACC/ACP/SCAI/SVS/SVMB PVD 2004
• SCAI/SVS/SVMB Carotid 2005
• Neurovascular Coalition 2005

Society Recommendations



  

J Vasc Interv Radiol 2003;14:S321-S335.J Vasc Interv Radiol 2003;14:S321-S335.

Interventional Radiology & Neuroradiology



  

J Vasc Interv Radiol 2003;14:S321-S335.J Vasc Interv Radiol 2003;14:S321-S335.

2. The requirements for meeting the 
qualifications listed in IV.B.1 may be met by 
obtaining the following training and experience.



  

J Vasc Interv Radiol 2003;14:S321-S335.J Vasc Interv Radiol 2003;14:S321-S335.



  



  

Neurovascular Coalition

American Academy of Neurology
American Association of Neurological Surgeons
Society of Interventional and Therapeutic Neuroradiology
American Society of Neuroradiology
Congress of Neurological Surgeons
AANS / CNS Cerebrovascular Section 
Society of Interventional Radiology



  

Connors et al.,Neurology (spring 2005)



  113: Barr et al JVIR 2003; 14:1079-97 

200 angios
4 carotid stents

Connors et al.,Neurology (spring 2005)



  

“6 months of 
formal cognitive 
neuroscience 
training is 
required…”

Connors et al.,Neurology (spring 2005)



  

Credentialing for Carotid Stenting

• 100 diagnostic cervico-cerebral angiograms 
with appropriate indications

• 6 month formal cognitive neuroscience 
training 

• No mention in most recent documents of any 
need for experience with stents, distal 
protection, or carotid stent training 

Position of Neurovascular Coalition



  

Worldwide Registry

63%

25%

12%

C A R D I O L O G Y R A D I O L O G Y S U R G E R Y

Carotid Stent by Physician SpecialtyCarotid Stent by Physician Specialty

Wholey and Wholey; Cath and Cardiovascular Intervent;1998.Wholey and Wholey; Cath and Cardiovascular Intervent;1998.



  

Who should do Carotid Intervention
Principles

• Individuals with...
– Knowledge of disease state/natural 

history, therapeutic options, etc.
– Appropriate skills (catheter and clinical) 
– Commitment to obtain appropriate 

training and credentials
– Knowledge of limitations

• Restrictions should not be Specialty-based



  



  

Physician seeking training 
for Carotid Stenting

• Multiple different clinical backgrounds
• Variable skill level in catheter-based 
techniques
• Variable familiarity with carotid/cerebral 
circulation
• Different cognitive knowledge base re: 
stroke and cerebrovascular disease



  

JACC, JVS, CCI
January, 2005

JVM
Feb, 2005



  

Skills Required for Carotid 
Intervention

(Regardless of specialty)

• Cognitive 
• Technical/Procedural
• Clinical



  

CognitiveCognitive
RequirementsRequirements



  

Training in Carotid Intervention
 Cognitive Component

• Knowledge of cerebrovascular disease, 
anatomy/pathophysiology of target 
organs, natural hx of disease

• Appropriate diagnostic testing, 
interpretation of results

• Therapeutic alternatives



  

““Cognitive knowledge base”Cognitive knowledge base”
When is CAS relatively or absolutely When is CAS relatively or absolutely 

contraindicatedcontraindicated
• Large (pedunculated) ThrombusLarge (pedunculated) Thrombus
• Complex lesionComplex lesion
• String sign or Total occlusionString sign or Total occlusion
• Heavy calcificationHeavy calcification
• Distal ICA severely tortuous or diffusely Distal ICA severely tortuous or diffusely 

diseaseddiseased
• Arch severely unfolded, making access Arch severely unfolded, making access 

impossibleimpossible
• Arch severely diseased with friable plaqueArch severely diseased with friable plaque



  

Technical SkillTechnical Skill



  

CEREBRAL ANGIOGRAPHY
• To achieve and ensure competency in the safe performance of 

cervico-cerebral angiography, interventionalists with proper 
credentials and demonstrated expertise in non-cerebrovascular 
vessels can achieve the required level of technical skill by 
performing thirty (30) supervised angiograms, half as 
primary operator, in a supervised setting.  

• This recommendation acknowledges the transferable nature of 
basic and advanced catheter skills acquired in other vascular 
beds.  Prior to performance of these 30 angiograms, the 
trainee should have acquired extensive knowledge of 
neurovascular anatomy and pathology through study of 
appropriate textbooks and case review of angiograms.



  

CAROTID STENTING
• Interventionalists training in carotid stenting must perform a 

minimum of 25 patient procedures in a supervised setting, 
half as primary operator.
– “Supervision” implies that the mentor is scrubbed alongside 

the trainee; “primary operator” implies that, throughout the 
entire procedure, the trainee is personally directing the 
guidewires, placing the sheath, positioning and retrieving  
the distal protection device and balloons, and deploying the 
stent.  

– Prior to functioning as a primary stent operator, the 
trainee must have performed at least 15 diagnostic 
cervico-cerebral angiograms as primary operator.



  

Clinical SkillsClinical Skills



  

Training in Carotid Intervention
Clinical Component

General Skills
• Patient management, physical examination 

and evaluation of influence of disease on 
patient

• Inpatient admission, work-up and 
management, ability to evaluate and treat 
complications

• Interpretation of diagnostic tests
• Risk-benefit analysis



  

Clinical Skills for Carotid Stenting: 
Complex hemodynamic management

• Hypertension
– Rx vasodilators (avoiding  bleed due to 

reperfusion hyperemia)

• Hypotension and bradycardia at time of 
balloon inflation, especially post-dilating 
stent
– Rx Fluids and Atropine

• Persistent hypotension/bradycardia post 
procedure



  

Pathways to credentialing
• Fellowship Programs (future)

• Didactic course work
– THIS Course, SCAI live and web-based courses; VIVA

• Observation of cases

• Proctorship 

• Partnering

• Industry FDA-mandated training

• SIMULATION Training



  

SIMULATOR TRAINING
• To assist physicians with differing backgrounds 

and skills to reach a common benchmark of 
proficiency, metric-based simulation may be 
incorporated into training. 

• To provide skills acquisition in an objective 
manner, removing specialty biases from the 
training process.  

SCAI
SVMB
SVS
ACC 



  

“…the cost of a single tragic 
event can far exceed the cost of 
the simulation training that may 

have prevented it!” 

            -David Holmes, M.D.



  

STAFF TRAINING: the team



  

Role of Industry
• To ensure familiarization with specific equipment as 

required by the FDA, successful completion of an 
industry-sponsored certification course may be 
required. 

• Industry-sponsored programs should assist the 
individual physician in completion of the requirements 
suggested above to achieve competency, while not 
supplanting them. 

• The industry sponsored training may include didactic 
cognitive training, metric-based simulator training to 
proficiency, and proctoring.

SCAI
SVMB
SVS
ACC 



  

Carotid Stent Carotid Stent CredentialingCredentialing  

LOCAL ISSUE!

Credentialing is a process by which hospitals 
determine physician competency and establishes 
permission to perform particular procedures within 

that institution.



  

Facility Credentials
 CMS:  “High Quality Systems In Place”

• High Resolution Imaging Equipment
– DSA

• Advanced Hemodynamic Monitoring
– Real-time physiologic, hemodynamic and cardiac rhythm

• Recovery Area
– Capable of access site management

• Emergency Management 
– Availability and skill in use of vasoactive drugs and resuscitation 

procedures
• Skilled Allied Health Professionals 

– Formal training and experience evaluating patients 
pre- and post-carotid artery revascularization

• QA Systems Well-Defined and Operational
– Prospective collection of outcomes data for each carotid intervention
– Thresholds for peer review and adjudication based on agreed upon national 

standards



  

Quality Assurance

– Independent assessment of carotid stent outcomes 
by a neurologist or other qualified NIH Stroke Scale 
certified individual is required.

– A systematic review of results from individual 
operators at standard intervals, i.e. after the initial 
20 cases and quarterly thereafter.  

– We support the creation of a mandatory national 
multi-specialty registry database for reporting of 
outcomes and assessment of ongoing institutional 
and individual operator competence. 

SCAI
SVMB
SVS
ACC 



  

Implications of the CMS 
Coverage Decision on Your 

Clinical Practice
September 28, 2005

Ralph Brindis, MD, MPH
Chief Medical Officer, ACC-NCDR®



  

Jan-04 Sep-05

Apr-04 Jul-04 Oct-04 Jan-05 Apr-05 Jul-05

Multi-Speciality  
Physician 
Steering 

Committee

Page 1

CMS Coverage Determination

Patient

Industry
Product 

Developers

CMS

18-Jun-04
Cordis

6-Jan-04
Cordis – Letter CMS

27-May-04
Guidant

1-Jul-04
SIR - Meeting 

17-Mar-05
CAS 

Reimbursement 
Determination

21-Jul-04
ASITN

18-Jul-04
Multi-Society 

Comment Period
140 Pages!

12-Jul-04
SVMB  
SCAI

3-Feb-04
Collaborative  Letters 

1-Sep-04
CAS 

Expanded 
Coverage

19-Mar-04
Medtronic 

22-Apr-04
Guidant

12-May-04
Cordis 

8/10/2004
Abbott

17-Aug-04
Town
Hall

Meeting

9-Sep-04
Boston Scientific

12-Oct-04
Final

Decision
Memorandum

We are here!We are here!



  

Multi-Specialty Workgroup

Multi-Specialty Working Group

Objective 1
Determine standards

for a
national CAS Registry

Objective 2
Determine

core elements
and definitions

ACC Facilitated



  

Data Collection
Burden on Facilities to Collect Data
Feasibility for Facilities to Fund Costs

Resource Constraints

Time Constraints

Challenges at the Local Level



  

Launch
VIVA September 2005 !!



  

Linked data elements to reduce redundant data collection

 Fully Integrated RegistriesFully Integrated Registries



  

 

  
ACC-NCDRØ 

Carotid Stent RegistryŖ  
v1.0 Data Collection Form  

A. ADMINISTRATIVE: 

 Participant ID1000: ________________ Participant Name1010: _______________________________ 

B. DEMOGRAPHICS: 

Last Name2000: __________________________ First Name2010: ________________________ Middle Name2020: ___________________ 
SSN2030: _____________________ Unique Patient Id2040: ______________________(automatic) Other ID2045: _____________________ 
Date of Birth2050: _____/_____/________ Gender2060: Male;  Female   
Race2070:       American Indian or Alaska Native; Asian;  Black or Afric an American;  Native Hawaiian; White;  Other 
Hispanic Origin2080: No; Yes 
Auxilliary12090: ____________________________________  Auxilliary22100: ____________________________________________ 

C. ADMISSION: 

Admission Date3000: _____/_____/________  Date of Procedure3010: _____/_____/________  
Primary Insurance Payor3020: Government;  Commercial ; HMO;  Non-U.S. Insurance; None 
→  if Government, Type3030: Medicare; Medicaid; TriCare; VA Health Plan;        Federal Employee Insurance 
Secondary Insurance Payor3040:       Government;  Commercial ; HMO;  Non-U.S. Insurance; None 
→  if Government, Type3050: Medicare; Medicaid; TriCare; VA Health Plan;        Federal Employee Insurance 
Auxilliary33060: ____________________________________  Auxilliary43070: ____________________________________________ 

D. HISTORY AND RISK FACTORS: 

General History & Risk Factors 
Height4000: _____ (cm) Weight4010:_____ (kg) 
History of Tobacco Use4020: Current; Former; Never 
Diabetes4030:  No; Yes  →  if Yes, Diabetes Control4040(Choos e highest level only):    None;       Diet;      Oral;   Insulin 
Hypertension4050:        No;                Yes 
Creatinine Level Baseline Pre-CAS4060:  _____mg/dL 
Current Dialysis Dependent Renal Failure4070:  No; Yes 
Hypercoaguable State4080:   No; Yes 
Severe Lung Disease4090:         No;         Yes 
Home Oxygen Dependent4100:   No;             Yes 
Peripheral Arterial  Disease4110 (choos e all that apply):   No;     Yes-Lower Extremity;     Yes-Renal;      Yes-AAA;         Yes-Other Non-Cerebrovascular  
Dyslipidemia4120: No; Yes 
Cardiovascular History & Risk Factors 
Coronary Artery Disease4130: No;           Yes 
 Previous STEMI4140:       No; Yes →  if Yes, Previous STEMI Date4160:   ____/____/______ 
 Previous NSTEMI: No; Yes →  if Yes, Previous NSTEMI Date:   ____/____/______ 
 Q Wave MI4150:     No; Yes 
 Current Angina4170:         No;              Yes 
 Angina Type4180:  Stable Angina;  Unstable Angina;                           

Previous CABG4190:        No;  Yes            →  if Yes, Date4200:   ____/____/______ 
Previous Percutaneous Coronary Intervention4210:       No;     Yes        →  if Yes, Date4220:    ____/____/______   

Most Recent Ejection Fraction Assessed4230: No; Yes                   →  If Yes, EF%4240: _____ 
NYHA Functional Class (Current Status)4250:              I  II                     III IV 
Previous Valvular Heart Disease4255:    No;     Yes-Mitral Stenosis;    Yes-Aortic Stenosis;    Yes-Mitral Regurgitation;   Yes Aortic Regurgitation 

Previous Aortic Valve Surgery4280:    No;     Yes     
Previous Mitral Valve Surgery4300:     No;     Yes    
Arrhythmia4320:  No;       Yes-Chronic Afib/Flutter;         Yes-Hx of Paroxys mal Afib/FlutterHx (more than 1 episode)           

Previous Pacemaker and/or ICD4330:  No;  Yes 
Neurological History & Risk Factors 
Completed Stroke(s)4340:        No;        Yes-Right Carotid Territory       →  if Yes, Date4350:  ____/____/______ 
                       Yes-Left Carotid Territory           →  if Yes, Date4360:    ____/____/______ 
                       Yes-Vertebrobasilar Stroke4370: →  if Yes, Date4375:    ____/____/______ 



  

Online Data Entry Tool



  

• Training Manuals
• Annual User Group Meetings
• Workshops
• Webcasts
• Online Help Tools

 Education and Training SupportEducation and Training Support



  

Hospital signs a participation Hospital signs a participation 
agreement and pays annual feeagreement and pays annual fee

1. 2. Select aSelect a
CertifiedCertified
SoftwareSoftware

Vendor or useVendor or use
ACC onlineACC online

3. SubmitSubmit
DataData

quarterlyquarterly
4. ReceiveReceive

quarterly quarterly 
benchmarkbenchmark

reportsreports

How the ACC-NCDR® Program WorksHow the ACC-NCDR® Program Works

Collect Data



  

Divided into three main 
reporting sections
– Key Performance 

    Measures
– Quality and Utilization 

Indicators
– Detail Section

 Monitor key measures of performanceMonitor key measures of performance
with quarterly online benchmark reportswith quarterly online benchmark reports



  

Carotid Stenting

• Eliminates most politics and “turf battles”
• Pooling of complementary skills
• May shorten the learning curve
• Facilitates optimal patient care

Multidisciplinary Team Approach



  

Stenting  
Rocks!

Great benefit of integrated approach to management



  

Incorporating CAS into Your 
Practice

• Designate 1-2 in practice who will do it

•   Obtain appropriate training and credentialing

•     Identify the team and install required facilities

•      Track results with proper QA program and database 

D IO
WELL!!!

T…JUST
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