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Outline 
 
1.  Protocol for intracranial stenting in Prince of 

Wales Hospital 

2.  ESASIS study (Early Stent-assisted Angioplasty in 
Symptomatic Intracranial Stenosis) 

3.  Treating the dynamic lesions - Understanding the 
pathophysiology of intracranial stenosis 
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Predictors of ischemic stroke in the territory of a 
symptomatic intracranial arterial stenosis 

(Circulation 2006;113:555-563) 
 

WASID Trial���
(N Eng J Med 2005;352(13):1305-1316) 

 n=569 Mean follow-up 1.8 years 
 



Chimowitz, et al. 



31 Jan 2013	





M/59 
Hypertension, type II DM, 
hyperlipidemia  
Mild left hemiparesis 
NIHSS 3 
Failed aspirin 

Patient selection 



Interdisciplinary Model 
Pre-medication: dual anti-platelets (aspirin and 
clopidogrel) 
 
Local anesthesia 
 
Pre-operative 3D-DSA 
 
Activated clotting time 180-250 seconds 
(Heparin: 2500 units) 
 
A brief duration of balloon inflation time 
 
Dual anti-platelets for 6 weeks after the procedure 
 
Protocol-driven pre- and post-operative care in 
stroke unit 





3D Rotational Angiogram prior to stenting	





V5000, Philips Healthcare	


Iopamiral, 2.1-2.4ml/sec	



400psi	


Contrast window	









Procedural	
  problems	
  

Neurosurgery 2012; 70: 104-113 
J Neurointerventional Surg 2013;00:1-7 



	
  
Patients	
  analyzed	
  in	
  quarters	
  	
  



	
  	
  
A	
  learning	
  curve	
  effect	
  

Neurosurgery 2012; 70: 104-113 
J Neurointerventional Surg 2013;00:1-7 





Screening (n=219)	



Evaluation of 
DSA followed by 

immediate 
randomization	



(n=95)	



Excluded (n=143)	



Medical arm	



(n=48)	



Stent arm	



(n=47)	



Consent then 
DSA/3DRA	



(n=179)	



	



	



TCD	



MRI/MRA	



CTA	



Algorithm of ESASIS	



Acute ischemic 
stroke within 6 

weeks	



Procedure in the 
same setting	



Treatment targets: 
LDL <70 mg/dL 
HbA1c <6.5%  
blood pressure <140/80mmHg.  

Excluded (n=84)	



12-month 
DSA 	







Pathology of Intracranial Atherosclerosis  	



To identify the subset of patients most vulnerable for relapse 
 
To improve the safety and efficacy of endovascular treatment 
 



How high-grade intracranial atherosclerosis 
would evolve under optimal medical therapy? 

Patients with recent stroke attributed to a high-grade (>70%) 
intracranial stenosis 
 
 Dual anti-platelet agents (aspirin 80mg daily or clopidogrel 75mg 
daily) for 1 week 
 
Pre-specified treatment targets:  
1)  LDL <70 mg/dL 
2)  HbA1c <6.5%  
3)  BP systolic/diastolic <140/80mmHg.  



Clinical follow-up: day-30, 3 months, 6 months and 12 months.  
 
BP diary + fasting blood samples collected at baseline, 3 months 

and 6 months.  
 
3D-rotational angiography at baseline and 12 months.  
 
Paired images reviewed by a radiologist blinded to the sequence. 
 
Outcome stratified into: static (same +/-5%); progressive (increase 

>5%); regressive (reduce >5%) 
 
39 patients (M/F : 27/12) have passed 12-month follow-up 
 
Mean age 67.4 ±9.5yrs 
 
 
  
MCA (n=24), ICA (n=10), VA (n=3) and BA (n=2) 



!!!!!!!!!!!!!!!!!!!!!!!!!!Baseline!(median,!IQR)!!!!!!!!!!!!!!!!!!!!!!!!Year31!(median,!IQR)!

Stenosis!degree!!!!!!!!!!!!!!!!!75.0! !!63.0!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!(71.0388.0)!!!!!! (54.8377.8)!

Hemoglobin!A1C,!%!!!!!!!!!!!!6.1! !!!5.9!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!(5.7,!6.8)! (5.6,!6.4)!

TCH,!mg/dL!!!!!!!!!!!!!!!!!!!!!!!!!209.0! !!!135.5!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!(170.33236.1)! (127.73143.2)!

HDL,!mg/dL!!!!!!!!!!!!!!!!!!!!!!!!!!42.6!!!!!! ! !!!!!!!!!!!!!!!!!!!!!!!!!!53.0!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!(34.8,!50.3)! (42.6,!58.1)!

TG,!mg/dL!!!!!!!!!!!!!!!!!!!!!!!!!!!!129.4! ! !!!!!!!!!!!!!!!!!!!!!!!!!!!97.5!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!(106.33168.3)! !!!(70.93124.0)!

LDL,!mg/dL!!!!!!!!!!!!!!!!!!!!!!!!!!!131.6!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!65.8!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!(100.63158.7)! (58.1381.3)!

SBP,!mmHg!!!!!!!!!!!!!!!!!!!!!!!!!!!!145!!!!! ! ! !!!!!!!!!!!!!!!!!125!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!(1253165)!!!!!!! (1123138)!

MAP,!mmHg!!!!!!!!!!!!!!!!!!!!!!!!!100!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!90!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!(903112)! (833100)!

IQR:%inter+quartile%range;%TCH:%total%cholesterol;%HDL:%high+density%
lipoprotein;%TG:%triglyceride;%LDL:%low+density%lipoprotein;%SBP:%systolic%
blood%pressure;%MAP:%mean%artery%pressure.%
%

Results	



Static n=7	


Progressive n=4	



	


	



Regressive n=27	


	





Regression and healing of ulcers	







However, among these 39 patients, 8 patients (21%) developed 
stroke (n=5) or TIA (n=3) in the same vascular territory during 
the 12-month follow-up:	



4 incidents occurred within 30 days from the index stroke	


	


(one patient died of ovarian cancer before 12-month angiogram)	


	


The remaining 7 patients all had significant regression of the 
symptomatic lesion in 12 months	


	


Baseline 81.3% à 49.0%	


	


2 Potential Implications:	


A reduction in stenosis is not sufficient to prevent stroke	


Platelet cap rather than true atherosclerosis at baseline?	


	


	







Safely improve vessel patency and antegrade 
flow (in patients with hemodynamic 
strokes)  

( This is good but perhaps insufficient) 
 
Prevent early thromboembolism (reinforce 

anti-platelets effect ?drug eluting stent) 
 
Stabilize the plaque, possess anti-

inflammatory effect, and facilitate healing 
of the ulcers 

 
 

 

If an adjunctive treatment (be it 
endovascular tx or not) has to claim the 
upper hand, ideally it should:  



While we know so little…	


Adherence to strict risk factor control according to major 
international guidelines or SAMMPRIS aggressive treatment 
strategy. Individualized therapy may be needed in refractory 
cases.  
 
The degree of stenosis is likely not the only factor governing 
relapse. We should improve the safety and efficacy of any 
endovascular therapy to be proposed.  



Stroke Team members in Prince of Wales Hospital, Hong Kong 	



Neurology Team	



Neurosurgeons	

 AED	

Radiologists	

 Nurses	




