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全球每6個人便有1人
於一生中患上中風 

你極有可能是 
其中之一 



Inpatient Service Demand 



Thrombolysis Therapy is now a 

Standard Care in Acute Stroke  

NICE guidelines 





The earlier the delivery, the better the outcome 
Pooled analysis of individual patient data (n=2775) from 6 trials of i.v. alteplase vs placebo 

showed that the effective treatment window may extend to 4.5 hours 

Hacke et al. Lancet 2004; 363: 768–74 
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【記者李嘉怡、林妙詩報道】
官僚冷漠，見死不救，已成
為本港醫療系統的惡習，尤
其是年紀老邁的腦中風病人，
病發被送到醫院，都只能
「等死」！ 最近有兩名腦中
風病人，分別於病發時被送A

醫院及B醫院搶救，被送A醫
院的婦人，疑因當值醫生見
她病情複雜，置之不理七小
時，終使她流血不止枉死。
另一急性腦中風男子，由C醫
院轉送B醫院後，亦因院方錯
過為他注射溶血塊治療的時
間，任由他自生自滅，留院
四日後慘死     (9/09) 

10 



The Medico-legal Quagmire 

 

Failure to use tPA (70%) 
 
Malpractice 
 
Delayed and Misdiagnosis 
 
Bleeding Complications 
 
Expert Witness Testimony 
 
(Stroke 2006;37:1917-1922) 
(Ann Emer Med 2008;52:160-164) 
(Arch Neurol 2008;65:1429-1433) 

 

Standard of Care vs Evolving Standard of Care 
 
ASA vs CAEP vs AAEM  
<2% of admitted patients received tPA (JAMA 2000; 283:1151-1158.  
Stroke 2008;39:924-928)  
 





Acute Stroke Unit 

A designated facility with skilled 
professionals.  
 
Stroke neurologist, stroke nurse, 
physiotherapist, speech therapist, 
occupational therapist and rehabilitation 
physician.  
 
ASU care is based on standardized stroke 
orders and integrated stroke pathways. 
 
Effective in reducing morbidity and 
mortality of stroke 



Logistic Hurdles 

On-site, Team Approach: 

Neurologists/Physicians and Nurses 
(Journal of Stroke and Cerebrovascular Diseases  2008;17:23-25) 

 

Inter-departmental and inter-hospital 

collaboration: A&E, Radiology, 

Neurology, ASU/ICU 

 

CC (stroke): Implement standardized 

service across 7 clusters  



Doctors 

Paramedics Nurses 



Heterogeneous disease 

Specialist-led/coordinated service 



Stroke/tPA Nurse 



Nurses received stroke training by April 2012 

PRCC stroke 

(1997-2012) 

Master degree stroke  

(2006-2012) 

Hyper-acute Management 

(2010-2012) 

172 148 102(19APN) 

rtPA thrombolyisis call 

 

Stroke nursing role 

 
1.Rapid response (arrive ED < 5 min) 

2.Clarify onset time, perform NIHSS and 

other assessment 

3.Triage (check inclusion & exclusion 

criteria) 

4.Coordination; investigation & people 

5.Preparation, drug administration, 

escort; observation and subsequent 

care  

 



Defining the roles for each team-mate:  

Team Work ! 



Accountability 

(esp for the 

nurses) and 

safety 

Protocol-driven 



Bringing life to these protocols: 

Exposure, Intensive training and seminars 

Examination and Certification 

GCP: clear written documentation 

Discussions, Reviews and Audit 

 

Autonomy and self-actualization 

Career pathway for stroke nurses 

 



Medicine 

A&E Radiology 

Emergency 



Median A&E to CT Brain time 

KPI: Pre-admission CT 



>1 Hour 

30-45 mins 

1
 - 1

.5
 h

r 

IV Thrombolysis 

IA Thrombolysis / 

Mechanical 

Thrombectomy 

Door-to-needle time < 1 hour 



NCCT: Early ischemic changes over right BG, insular, and caudate  

CTA: R ICA occlusion, R M1 occlusion 

CTP: large area of perfusion deficit over R MCA territory 



A plain CT 

Caudate head 

Internal capsule 

Lentiform nuclei 

Insular ribbon 

Thalamus 

External capsule 



Consideration before Thrombolysis 

A Complex Decision... 

Benefit of Thrombolysis 

Premorbid functional status 

Onset time 

Stroke severity 

Area of Penumbra (potentially 

salvageable area from CT / MR 

perfusion) ? 

Presence of thrombus in proximal 

large arterial trunk (particularly ICA , 

MCA)? 

Reference: 

SICH following thrombolytic therapy for acute ischaemic stroke: A review of the risk factors. Cerebrovasc Dis 

2007:24:1-10 

Haemorrhagic transformation in acute ischemic stroke following thrombolysis therapy: classification, pathogenesis 

and risk factors. Postgrad med. J. 2008;84;361-367 

The HAT Score: A simple grading scale for predicting hemorrhage after thrombolysis. Neurology 2008;71;1417-1423 

Extent of Early Ischemic Changes on CT before Thrombolysis. Prognostic Value of the Alberta stroke Program Early 

CT Score in ECAS II. Stroke 2006;37:973-978 

Risk of ICH related to TPA or  reperfusion injury: 

Underlying risk factors for ICH from PMH (e.g. prior 
ICH,  AVM, aneurysm, recent invasive procedure or 
trauma etc) 

DM 
Blood pressure at presentation 
Extensive early infarct on CT/MRI (e.g. > 1/3 MCA ) 

particularly during the 3-4.5 hr time window) 





Telemedicine 





Demographic 

Raw image 
data 

Chan Tai 
Man 
24/M 

A123456 



Secure Mobile imaging system for 24 hr tPA 
Polytechnic University 

PWH PACS network 

PolyU 
Telemedicine 

Server 

CT 

ePR Image 
Distribution 

HA eGateway 
server 

HA network 

HA firewall 

CT send image to 
PolyU 

telemedicine 
server directly 

PACS server 

Secure Token 

Will prompt User 
for login password 
and security code 

to login 



COMPASS Study 

Stroke patient in 

PWH AED 
Acute Stroke Unit in PWH 

ePR 

Images with ID 

Up to 30 mins 

Poly U System 

Images without ID 

2.5 – 5 mins 

Off-site Neurologist 

3G or Wifi both available 

Potential TPA Candidates 

Videoconference 

(Mobile Phone) 





COMPASS Study 



Future Directions 

Stroke.2012;43:236-239 



Extended use of tPA – 

Intra-arterial Thrombolysis 



Neuro-imaging tools in practice 




