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Maximum benefit to patient is ‘earlier treatment’

We cannot expect patient biology to match our system.
Because time window to treatment for acute stroke is so short
with most, we must match our system to biology.

Michael Hill,

MD Stroke Neurologist

University of Calgary



Stroke treatment decision is based on CT scan

• BP control <140 
• Mannitol 
• Anti-epileptic 
• Transport to comprehensive 

Stroke center 

• Assess suitability for IV 
thrombolysis

• Transport to 
comprehensive stroke 
center 





World stroke survey : Median time to reach to hospital 
is 3.5 to 14 hours (<5% pts reaches within tPA window 
period even in specialized stroke center)





2003



First MSU: University of Saarland, homburg, Germany, 



232 calls

184

Ischemic

39

THROMBECTOMY ± IV 
tPA

IV tPA only if within 
window period48

Bleed

KMCH – before the MSU in a year



Time metrics – in hospital arrival KMCH

Duration of 
symptoms

Door to image Door to 
puncture

Puncture to 
recanalization
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Door to imaging
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Door to puncture
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Puncture to recanalization 
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Mechanical thrombectomy outcome: 
Comparison with best available data
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Time metrics :
Comparison with best available evidence
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March, 2017 the first prototype – TATA  7T

Chassis of 
Vehicle 

Heavy weight 
of vehicle 

(Gov
regulation: 2 

mm lead 
lining)

Bad Indian 
roads, high 

ground 
clearance (12 

inch)

Lift for patient 
loading

(18 inch) 



Feb 2018 version -2



Mercedes 11 T





Other facilities in MSU

Mini ICU set up Oxygen supply IV set and syringes Cardiac monitor, 
defibrillator 

Mini laboratory Teleradiology rtPA and 
essential 
medication



KMCH MSU stroke 
system



Stroke number 
9566595665

Patient home PHC/CHC Hospital with no 
stroke care facility





Our Data



S. 

No

Gende

r

Age Types 

of 

stroke

MSU 

Managem

ent 

Reason for

managem

ent

Symptom

s to call 

(mins)

Call to 

departure 

(mins)

Departure 

to CT 

(mins)

Arrival to 

Manageme

nt  (mins)

Arriva

l to t-

PA

(mins

)

Windo

w 

period          

(hrs)

1 M 70 Stroke 

mimic

Conservative - 58 7 55 5 2

2 F 82 Infarct Conservative CT ASPECT-2 345 5 45 3 7

3 M 45 Infarct Conservative Not 

affordable

145 10 22 6 2

4 M 55 Infarct t-PA WWP + NC 170 10 81 14 14 4

5 F 29 Infarct t-PA WWP +NC 201 9 20 5 5 4

6 M 79 Infarct t-PA WWP+NC 26 4 15 20 20 1

7 M 54 Bleed Conservative 70 10 35 10 2

8 M 60 Bleed Conservative 15 5 85 5 2

9 F 65 Bleed Conservative 68 7 210 2 5

10 F 65 Bleed Conservative 18 2 55 7 1

11 M 58 Bleed Conservative 75 5 45 1 2

12 F 48 Bleed Conservative 30 3 109 3 2

13 F 80 Infarct Conservative Old age + 

minor stroke

90 5 125 4 3.5

14 M 58 Bleed Conservative 15 5 65 5 1



Types of strokes IV thrombolysis

rTPA, 3, 
50%

Conserva
tive, 3, 

50%

rTPA

Conservative

Ischemic, 
6, 43%

Hemorrh
agic , 7, 

50%

Stroke 
mimic, 1, 

7%

Ischemic

Hemorrhagic

Stroke mimic



Symptoms onset to CT
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Symptom onset to management
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Symptoms onset to Imaging : Comparison of 
data in subgroup of KMCH
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Time metrics 
comparison with 
best available data



Time metrics: Comparison with best available data
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Last known well to treatment given
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Case

• 29 year old

• Onset 3 hours before

• Left side hemiplegia 

• Power 0/5

• Slurring of speech

• NIHSS score - 12



Imaging and treatment decision

0 
min

201 min
201+9 = 210 min

210 + 20 = 230 min

230 + 5 = 235 min

CT aspect-9



Further management

0 
min

235 + 45 = 280 mins
280 + 15 = 295 
mins 295 + 4 = 299 mins

299 + 10 = 309 min

309 + 20 = 329 min



Time statistics for patient:
Comparison with best available data
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Ongoing hardware related issues with MSU



Obese pt with 
narrow CT table

Hilly areas and bad 
roads

Unstable patient

Long CT acquisition time Poor quality CTA/No CT perfusion Internet connectivity



Challenges and difficulties for MSU success  



Lack of awareness of stroke among the public, 
medical and paramedical staff



Lack of easy to remember “3 digits” number 



Affordability 

Ambulance cost: 5000/- Imaging cost: 5000/- IV thrombolysis: 30,000 
to 50,000/-

Mechanical 
thrombectomy: 3-4 lakhs





National stroke 
programme





Regional stroke center in every 
100-150 km radius with stroke 
ambulance and trained staff



Conclusion 

• MSU can bring down the time to treatment 

• We need it to be a part of the National EMS with a common  3 digit 
number.

• Need a national insurance policy.

• Need several regional stroke centers with trained man power and 
facilities that are available 24x7


