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• Current status in the Netherlands

• Maastricht experience

• Current Trials in the Netherlands
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The Netherlands

AMC Amsterdam

Total N 17,000,000

Area 37.354 km2

Population density 455 / km2

Road length 141,828 km

Road density 3.8 km / km2

Hospitals 90

Intervention centers 18

Acute ischemic stroke 20,000 / year
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AMC Amsterdam

UMC Utrecht

UMC Nijmegen

LUMC Leiden

Erasmus MC Rotterdam

St. Elisabeth Tilburg

MUMC+ Maastricht

Neuro-intervention center 
UMC Groningen

Isala Klinieken Zwolle

MC Haaglanden Den Haag

10 neuro-intervention centers
28 Interventional Neuroradiologists

+ 1000 neuro-interventions
(aneurysm, AVM, Dural Fistula) per 
year
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AMC Amsterdam

UMC Utrecht

UMC Nijmegen

LUMC Leiden

Erasmus MC Rotterdam

St. Elisabeth Tilburg

MUMC+ Maastricht

Neuro-intervention center 
UMC Groningen

Isala Klinieken Zwolle

MC Haaglanden Den Haag

+ 2000 EVTs per year

10 neuro-intervention centers
28 Interventional Neuroradiologists

+ 1000 neuro-interventions
(aneurysm, AVM, Dural Fistula) per 
year

5



Departments of Radiology & Nuclear Medicine ECMINT 3.3

AMC Amsterdam

UMC Utrecht

St. Antonius Nieuwegein

UMC Nijmegen

LUMC Leiden

Erasmus MC Rotterdam

St. Elisabeth Tilburg

Catharina Eindhoven

MUMC+ Maastricht

Neuro-intervention center 

Amphia Breda

Stroke intervention center 
UMC Groningen

Isala Klinieken Zwolle

MST Enschede

HAGA Den Haag
MC Haaglanden Den Haag

Rijnstate Arnhem

+ 2000 IATs per jaar

+ 1000 neuro-interventies 
(aneurysma, AVM, Durale Fistel) 
per jaar

10 neuro-intervention centers
28 Interventional Neuroradiologists

6 ‘stroke-intervention centers
+ 40 Interventional radiologists
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Dutch criteria for Stroke Intervention Center

• 24/7 ”Stroke team” (Stroke interventionist, vascular neurologist, anesthesist)

• Minimum of 3 Stroke interventionists

• Minimum of 50 thrombectomies / center / yr

• Minimum of 20 procedures / interventionist / yr

• Median door-to-groin time < 60 minutes

• Participate in Dutch Stroke Registry
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J Vasc Interv Radiol 2018; 29:441–453

8



Departments of Radiology & Nuclear Medicine ECMINT 3.3 9



Departments of Radiology & Nuclear Medicine ECMINT 3.3

• Door to Imaging: 75% < 30 min

• Imaging to Groin: 75% < 110 min (< 50 min)

• Reperfusion: 70 % mTICI 2b/3 within 60 min

• Outcome: 100% have documented NIHSS at discharge

>90% have documented mRS at 90 days

>30% independent (mRS ≤ 2) at 90 days

J Vasc Interv Radiol 2018; 29:441–453
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The Maastricht experience
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Limburg
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Our situation

80km

• 1 milion inhabitants

• 4 primary stroke centers
1 comprehensive stroke center

• about 1750 ischemic strokes/year

• 25% IVT (80-100/center/year)

• 5 -10 % IAT (100-150/year)

• Drip-ship method
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Limburg

Sittard

Roermond

Venlo

(Heerlen)

• 900.000 catchment area

• 150 endovascular
treatments/year

• 5 hospitals

• 1 IA stroke centre

• 5 interventional stroke
radiologists

80km
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Pre hospital logistics

IAT

CTA CTA CTA CTA

IAT

CTA

CT CT CT CT

IAT center

Primary stroke unit

IAT center

Primary stroke unit
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Pre hospital logistics

IAT

CTA CTA CTA CTA

CTP IAT center

Primary stroke unit
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Patients arriving 6 – 24 hrs after onset:
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In-hospital organization

• IAT protocol
• Task list for every ‘team-member’
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Key words:

Prenotification

Parallel 
processing

Task List
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In-hospital organization

• IAT protocol
• Task list for every ‘team-member’

• Benchmark times
• Door to imaging, Imaging to groin puncture, etc

• Personel on call times (max ‘driving’ time)
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In-hospital organization

• Our results: 

• door-to-groin 37 min
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In-hospital organization

• IAT protocol
• Task list for every ‘team-member’

• Benchmark times
• Door to imaging, Imaging to groin puncture, etc

• Personel on call times (max driving time)

• Process evaluation
• Internal (monthly/quarterly): cases, times, complications, etc

• External: Registry, regional/national meetings, literature
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Treatment

• IAT protocol
• Requirements: Materials, drugs, etc

• Checklist: Imaging, patient information, allergies etc
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Treatment

• IAT protocol
• Requirements: Materials, drugs, etc

• Checklist: Imaging, patient information, allergies etc

• Fixed set ready
• Variations per physician

• Variations per patient
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Treatment

• IAT protocol
• Requirements: Materials, drugs, etc

• Checklist: Imaging, patient information, allergies etc

• Fixed set ready
• Variations per physician

• Variations per patient

• Treatment strategies
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Treatment

• Avoid General Anesthesia (GA)
• If GA needed, keep Blood Pressure high
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Treatment

• Avoid General Anesthesia (GA)
• If GA needed, keep Blood Pressure high

• Groin access
• Radial access

• Direct carotid access

Carotid access
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Treatment

• Avoid General Anesthesia (GA)
• If GA needed, keep Blood Pressure high

• Groin access
• Radial access

• Direct carotid access

• Use Balloon guide
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Treatment

• Avoid General Anesthesia (GA)
• If GA needed, keep Blood Pressure high

• Groin access
• Radial access

• Direct carotid access

• Use Balloon guide

• Intermediate catheter
• Support

• Distal aspiration
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Treatment

• Always use aspiration / flow reversal
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Treatment strategy Maastricht
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Treatment

1. Aspiration
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Treatment

1. Aspiration

2. Stentretriever (Embotrap)
• With distal aspiration (“Solumbra” technique)

• Remove microcatheter
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Treatment

1. Aspiration

2. Stentretriever (Embotrap)
• With distal aspiration (“Solumbra” technique)

• Remove microcatheter

3. Larger stentretriever
• Solitaire 6mm

• Trevo 6mm
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Case

• 55 yo woman

• NIHSS 12

• Onset ro groin time 4.5 hrs

• Right M2 occlusion
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Case

2 attempts with aspiration (Sofia 5 Fr) First attempt with Revive
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Case

Revive was too proximal Second attempt with Revive
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Case

After third attempt with Revive Next step: Solitaire 6 mm
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Case

After first attempt with Solitaire 6mm TICI 3
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Technique

• Pass clot with microcatheter only (‘wireless’)
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Technique

• Pass clot with microcatheter only (‘wireless’)

• Place stent in and distal from clot
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Technique

• Pass clot with microcatheter only (‘wireless’)

• Place stent in and distal from clot

• Leave stent deployed for min 3 minutes
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Technique

• Pass clot with microcatheter only (‘wireless’)

• Place stent in and distal from clot

• Leave stent deployed for min 3 minutes

• Inflate balloon on guide catheter
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Technique

• Pass clot with microcatheter only (‘wireless’)

• Place stent in and distal from clot

• Leave stent deployed for min 3 minutes

• Inflate balloon on guide catheter

• Remove stent under continuous aspiration
• On balloon guide

• On intermediate catheter
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Technique

• Pass clot with microcatheter only (‘wireless’)

• Place stent in and distal from clot

• Leave stent deployed for min 3 minutes

• Inflate balloon on guide catheter

• Remove stent under continuous aspiration

• Aspirate (rest thrombus) from guide catheter
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Technique

• Pass clot with microcatheter only (‘wireless’)

• Place stent in and distal from clot

• Leave stent deployed for min 3 minutes

• Inflate balloon on guide catheter

• Remove stent under continuous aspiration

• Aspirate (rest thrombus) from guide catheter

• Desufflate balloon
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Technique

• Pass clot with microcatheter only (‘wireless’)

• Place stent in and distal from clot

• Leave stent deployed for min 3 minutes

• Inflate balloon on guide catheter

• Remove stent under continuous aspiration

• Aspirate (rest thrombus) from guide catheter

• Desufflate balloon

• Make control angiogram
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Technique

• Pass clot with microcatheter only (‘wireless’)

• Place stent in and distal from clot

• Leave stent deployed for min 3 minutes

• Inflate balloon on guide catheter

• Remove stent under continuous aspiration

• Aspirate (rest thrombus) from guide catheter

• Desufflate balloon

• Make control angiogram

• Repeat if necessary
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Posterior circulation

• No balloon guide catheter
• 6 Fr Envoy XB straight
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Thank you

• Questions?
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