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 NIH PI Management asymptomatic carotid stenosis (CREST-2)

 NIH PI Vascular Imaging Core Facility (VIC)

 NIH/CMS/FDA/IndustryPI National Carotid Registry (C2R)

 NIH (Admin Suppl) PI Dental Carotid Cognitive Study (DCCS)

 NIH (Admin Suppl) PI Carotid- LifeLine Screening Study (C-LLS)

 VA Merit PI Cognitive Impairment in Carotid Disease-1 (ACCOF-2)

 VA Merit PI Flow mediated thrombus resolution in DVT (EFFORT-2)

 MIPS-Maryland State PI Novel targeted imaging for PAD



Yogi Berra









“Certainty Rules”



VA Cooperative Study Protocol 167





One of the most 

frequently performed 

vascular surgery 

procedures 



Intern in Gray’s Anatomy



Age-adjusted stroke mortality for blacks and whites aged ≥45 years 

Stroke drops to #5 cause of death in 2014





Perioperative stroke and death rate 

for CAS in symptomatic patients

Perioperative stroke and death rate for 

CEA in symptomatic patients



 Protecting cerebral perfusion 

during carotid clamping
• Blood pressure

• Shunts

• Neural monitoring

 Carotid patching
• ↓ stroke (OR 0.31)

• ↓ perioperative arterial occlusion 

(OR 0.18)

• ↓ restenosis (OR 0.24)

Cochrane Database of Systematic 

Reviews, 2009



 In preventing any stroke, MI, 
and all-cause mortality during 
peri-procedural period, and 

 In maintaining durable patency 
over the follow-up period

Hobson RW et al, JACS 2002

Brott TG et al, NEJM 2010

Lal BK & Brott TG, J Vasc Surg 2011



 Embolic protection
• Filter
• Flow reversal

 Stent designs
• Open cell
• Closed cell
• Hybrid- Open-closed

 Hybrid designs
• Stent-mesh
• Stent-filter-balloon
• Double filter

Lal BK et al JVS 2003
Bosiers M et al, 2007



Do we have Equipoise?



In patients with ≥70% asymptomatic 
stenosis, to assess:

 The treatment differences between 
medical management and CEA

 The treatment differences between 
medical management and CAS

 Stroke & Death at 4 years

Lal BK et al, Semin Vasc Surg 2017



Lal BK et al, Endov Today 2013



Walter Koroshetz, MD, Director NINDS



 Peri-procedural stroke and death

 Post-procedural ipsilateral stroke (4 years)



Rothwell P et al, Lancet 2004



Liem MI et al, Circ J, 2017

Lal BK et al, Stroke 2003

Lal BK et al, IEEE Bioeng. 2004 

Lal BK et al, Ann Vas Sur 2006

AlMuhanna et al, J Vasc Surg 2014





Appeal to the Enlightened, 

Thomas Murner, 1512







Lichtman J & Lal BK et al, JAMA, 2017



2%

98%

Plaque rupture Embolization Stroke

Lal BK & Hobson RW, JSCV Dis 2006
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CDC, National Stroke Statistics, 2014

10-15% of adults ≥65 years

8 million

16 million



 Someone in the United States has a stroke 

every 40 seconds

 Every 4 minutes, someone dies of a stroke

 Stroke costs $34 billion per year





 Goal: To determine whether a subset of CREST-2 patients with cerebral 

hemodynamic impairment and mild cognitive impairment will benefit 

from revascularization

 Additional testing: MRI perfusion scan to look for hemodynamic flow 

failure at baseline 

Marshall R, Lazar R & Lal BK, NIH, 2018



 Goal: To determine whether carotid plaque disruption and stroke 

may be influenced by plaque geometry, plaque histologic 

components, plaque biomechanical forces.

 Additional testing: Carotid MRA, carotid ultrasound cine-loop, 

Brain MRI 

Lal BK and Huston J, NIH, 2018

Virtual histology

- Calcium 300.1 mm3

(17%)

- Connective tissue 

matrix 1264.1 mm3

(72%)

- Lipid/necrotic core 

15.6 mm3 (1%)

- Hemorrhage 0 mm3

(0%)



UMD Center for 

Vascular Research

The CREST family

UMD Vascular 

Imaging Core


