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Stroke is a major public health issue. Worldwide, the incidence of new
strokes is 16.9 million per year (1). In the United States, the incidence of
new strokes is 795,000 per year, of which 87% are ischemic (2). Endo-
vascular thrombectomy (EVT) is proven to provide better clinical outcomes
in patients with ischemic strokes caused by large-vessel occlusion
compared with best medical therapy alone (3-12). Furthermore, endovas-
cular thrombectomy has proven to be cost-effective (13). The American
Heart Association (AHA) and multiple international stroke organizations
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recommend EVT as standard of care for selected patients (14-18). Based on
2015 AHA guidelines, it is estimated that approximately 10-20 patients per
100,000 per year are eligible for EVT in the United States (19,20). How-
ever, only a fraction of these patients are currently being treated (21). In
addition, the most recent AHA guidelines now include patients with
symptom duration as long as 24 hours and consider the treatment of vessel
occlusions in locations other than the internal carotid artery and M1 seg-
ments, such as the anterior cerebral artery and M2 branches (16). With these
expanded indications, it is now estimated that as many as 31 patients per
100,000 per year may be eligible for EVT in the United States (22).

Are there enough physicians to treat these patients? The population of
the United States in 2017 was 326 million. Based on the estimate of 31
patients per 100,000 per year, there should be approximately 100,000 pa-
tients per year eligible for EVT in the United States. Stroke centers vary in
case volume, but if the average stroke center performs 200 EVT procedures
per year and requires 4 physicians to provide 24-hour, 7-day service, 500
stroke centers with at least 2,000 physicians are needed. The United States
currently has only 231 certified comprehensive and thrombectomy-capable
stroke centers (23,24). The population of Europe is 741 million, corre-
sponding to 230,000 EVT-eligible patients and the need for 4,600 physi-
cians at 1,150 stroke centers. If more than 4 physicians per stroke center are
needed to provide services and avoid 1:4 on-call shifts, the need for phy-
sicians becomes even more acute.

Geographic inaccessibility to stroke centers also reduces treatment
with EVT (25). Patients can be treated locally with intravenous throm-
bolytic agents and then transferred to an endovascular-capable stroke
center, but this leads to delays in EVT of 95-140 minutes (26-28).
Alternatively, patients can be transported directly to an endovascular
stroke center, but this may delay intravenous thrombolytic therapy (29).
Neither approach addresses the issues of adequate physician numbers to
perform EVT or the geographic distribution of interventional physicians.
The shortage of physicians and comprehensive stroke centers providing
EVT has been confirmed by the stroke neurology community (30,31),
who recommend that patients be treated locally rather than having long
transfer delays.
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Interventional radiologists have core residency neuroimaging training,
including computed tomography and magnetic resonance imaging. In
addition, interventional radiologists have fellowship training and experi-
ence with angiography, guiding catheters, sheaths, closure devices, and
thrombolytic medications; are extremely facile with microcatheters and
microwires; and perform advanced revascularization procedures throughout
the body. Additional training is necessary to learn the clinical and technical
factors unique to stroke patients. Models for the additional training have
been published (32-35) and may be revised in the future. This training is
intended to provide interventional radiologists with the cognitive and
technical skills necessary to treat patients and obtain outcomes that meet
international benchmarks (36). Published data support this training model
in the United States and Europe. In a 2015 survey in the United States,
60% of primary stroke centers reported that they provided EVT, and, of
these, 41% rely on interventional radiologists (37). In The Netherlands,
more than 75% of EVT procedures are performed by interventional radi-
ologists because of the shortage of neurointerventionists (van Zwam W,
personal written communication, July 23, 2018). This includes the Multi-
center Randomized Clinical Trial of Endovascular Treatment for Acute
Ischemic Stroke in the Netherlands (MR CLEAN) centers, whose outcomes
first confirmed the significant benefit of EVT compared with best medical
therapy. These findings are consistent with the fact that the Society of
Neurointerventional Surgery, with 600 members worldwide (38), does not
have the capacity to cover EVT treatment worldwide or in the United
States.

Results from individual hospital case series of EVT performed by
interventional radiologists have demonstrated outcomes comparable to
those of international trials (39-44). At present, there are no publications
including the Highly Effective Reperfusion Evaluated in Multiple
Endovascular Stroke Trials (HERMES) data that show different out-
comes associated with interventional radiologists compared with neuro-
interventionists (4.,45).

There is a clinical need for more interventional physicians to provide
EVT. Interventional radiologists have a current and growing role in this
care, and interventional radiology societies are committed to provide the
necessary stroke education to interventional radiologists. The position of
the authoring interventional radiology societies is as follows:

a. Acute ischemic strokes caused by occlusion of large arteries to the brain
is a significant clinical and public health problem.

b. Reversal of symptoms from these strokes requires rapid and safe
removal of the occluding thrombus. The improvements in clinical
outcomes after endovascular therapy for a large-vessel occlusion have
been proven.

c. The availability of EVT remains limited by distance from endovascular-
capable stroke centers and lack of 24-hour, 7-day availability at some
hospitals.

d. EVT should be provided as part of the services of a rigorous, structured,
multispecialty care team including vascular neurologists, with tracking
of outcomes.

e. The appropriateness of new facilities offering EVT depends on the
needs of the community and infrastructure of the hospital, including 24-
hour, 7-day availability of neurology, anesthesiology, and diagnostic
and interventional radiology services.

f. Appropriately trained interventional radiologists can evaluate stroke
patients and provide emergent EVT with good outcomes.

g. The neurointerventional skills used by interventional radiologists to
perform EVT are not intended to perform specific neurointerventional
procedures such as cerebral aneurysm occlusion and cerebral
embolization.

h. Appropriately trained interventional radiologists can provide care,
especially where neurointerventional physicians are not available, and
help provide 24-hour, 7-day care working in partnership with neuro-
interventional physicians where they are available.

i. Training of interventional radiologists to perform EVT should consist of
clinical neurology and care of the stroke patient, stroke imaging, and
performance of EVT.

REFERENCES

1. Krishnamurthi RV, Feigin VL, Forouzanfar MH, et al; Global Burden
of Diseases, Injuries, Risk Factors Study 2010 (GBD 2010); GBD
Stroke Experts Group. Global and regional burden of first-ever
ischaemic and haemorrhagic stroke during 1990-2010: findings from
the Global Burden of Disease Study 2010. Lancet Glob Health 2013; 1:
e259-e281.

2. Benjamin EJ, Virani SS, Callaway CW, et al; American Heart Association
Council on Epidemiology and Prevention Statistics Committee and Stroke
Statistics Subcommittee. Heart disease and stroke statistics—2018 up-
date: a report from the American Heart Association. Circulation 2018; 137:
e67-e492.

3. Albers GW, Marks MP, Kemp S, et al; DEFUSE 3 Investigators. Throm-
bectomy for stroke at 6 to 16 hours with selection by perfusion imaging.
N Engl J Med 2018; 378:708-718.

4. Berkhemer OA, Fransen PS, Beumer D, et al; MR CLEAN Investigators.
A randomized trial of intraarterial treatment for acute ischemic stroke.
N Engl J Med 2015; 372:11-20.

5. Bracard S, Ducrocq X, Mas JL, et al; THRACE investigators. Mechanical
thrombectomy after intravenous alteplase versus alteplase alone after
stroke (THRACE): a randomised controlled trial. Lancet Neurol 2016; 15:
1138-1147.

6. Campbell BC, Mitchell PJ, Kleinig TJ, et al; EXTEND-IA Investigators.
Endovascular therapy for ischemic stroke with perfusion-imaging selec-
tion. N Engl J Med 2015; 372:1009-1018.

7. Goyal M, Demchuk AM, Menon BK, et al; ESCAPE Trial Investigators.
Randomized assessment of rapid endovascular treatment of ischemic
stroke. N Engl J Med 2015; 372:1019-1030.

8. Jovin TG, Chamorro A, Cobo E, et al; REVASCAT Trial Investigators.
Thrombectomy within 8 hours after symptom onset in ischemic stroke.
N Engl J Med 2015; 372:2296-2306.

9. Mocco J, Zaidat OO, von Kummer R, et al; THERAPY Trial Investigators.
Aspiration thrombectomy after intravenous alteplase versus intravenous
alteplase alone. Stroke 2016; 47:2331-2338.

10. Muir KW, Ford GA, Messow CM, et al; PISTE Investigators. Endovascular
therapy for acute ischaemic stroke: the Pragmatic Ischaemic Stroke
Thrombectomy Evaluation (PISTE) randomised, controlled trial. J Neurol
Neurosurg Psychiatry 2017; 88:38-44.

11. Nogueira RG, Jadhav AP, Haussen DC, et al; DAWN Trial Investigators.
Thrombectomy 6 to 24 hours after stroke with a mismatch between
deficit and infarct. N Engl J Med 2018; 378:11-21.

12. Saver JL, Goyal M, Bonafe A, et al; SWIFT PRIME Investigators. Stent-
retriever thrombectomy after intravenous t-PA vs. t-PA alone in stroke.
N Engl J Med 2015; 372:2285-2295.

13. Shireman Tl, Wang K, Saver JL, et al; SWIFT PRIME Investigators. Cost-
effectiveness of Solitaire stent retriever thrombectomy for acute
ischemic stroke: results from the SWIFT-PRIME Trial (Solitaire With the
Intention for Thrombectomy as Primary Endovascular Treatment for
Acute Ischemic Stroke). Stroke 2017; 48:379-387.

14. Casaubon LK, Boulanger JM, Blacquiere D, et al; Heart and Stroke
Foundation of Canada Canadian Stroke Best Practices Advisory Com-
mittee. Canadian Stroke Best Practice Recommendations: hyperacute
stroke care guidelines, update 2015. Int J Stroke 2015; 10:924-940.

15. National Institute for Health and Care Excellence. Mechanical clot retrieval
for treating acute ischemic stroke; 2016. Available at http://\www.nice.org.
uk/guidance/ipgb48. Accessed June 20, 2018.

16. Powers WJ, Rabinstein AA, Ackerson T, et al; American Heart Associa-
tion Stroke Council. 2018 Guidelines for the early management of pa-
tients with acute ischemic stroke: a guideline for healthcare professionals
from the American Heart Association/American Stroke Association.
Stroke 2018; 49:e46-e110.

17. Wahlgren N, Moreira T, Michel P, et al; ESO-KSU, ESO, ESMINT, ESNR
and EAN. Mechanical thrombectomy in acute ischemic stroke:
consensus statement by ESO-Karolinska stroke update 2014/2015,
supported by ESO, ESMINT, ESNR and EAN. Int J Stroke 2016; 11:
134-147.

18. White PM, Bhalla A, Dinsmore J, et al. Standards for providing safe acute
ischaemic stroke thrombectomy services (September 2015). Clin Radiol
2017; 72:175.e1-175.€9.

19. Chia NH, Leyden JM, Newbury J, Jannes J, Kleinig TJ. Determining the
number of ischemic strokes potentially eligible for endovascular throm-
bectomy: a population-based study. Stroke 2016; 47:1377-1380.

20. Rai AT, Seldon AE, Boo S, et al. A population-based incidence of acute
large vessel occlusions and thrombectomy eligible patients indicates



http://refhub.elsevier.com/S1051-0443(18)31582-3/sref1
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref1
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref1
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref1
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref1
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref1
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref2
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref2
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref2
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref2
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref2
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref3
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref3
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref3
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref4
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref4
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref4
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref5
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref5
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref5
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref5
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref6
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref6
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref6
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref7
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref7
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref7
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref8
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref8
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref8
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref9
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref9
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref9
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref10
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref10
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref10
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref10
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref11
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref11
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref11
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref12
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref12
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref12
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref13
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref13
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref13
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref13
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref13
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref14
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref14
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref14
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref14
http://www.nice.org.uk/guidance/ipg548
http://www.nice.org.uk/guidance/ipg548
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref16
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref16
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref16
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref16
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref16
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref17
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref17
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref17
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref17
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref17
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref18
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref18
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref18
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref19
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref19
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref19
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref20
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref20

Volume ® ®m Number m ® Month m 2018

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

significant potential for growth of endovascular stroke therapy in the USA.
J Neurointerv Surg 2017; 9:722-726.

Smith EE, Saver JL, Cox M, et al. Increase in endovascular therapy in Get
With The Guidelines—Stroke after the publication of pivotal trials. Circu-
lation 2017; 136:2303-2310.

Rai AT, Domico JR, Buseman C, et al. A population-based incidence of
M2 strokes indicates potential expansion of large vessel occlusions
amenable to endovascular therapy. J Neurointerv Surg 2018; 10:
510-515.

The Joint Commission. Certification Data Download; 2018. Available at
https://www.qualitycheck.org/data-download/certification-data-download/.
Accessed June 20, 2018.

DNV GL Healthcare. Search Hospitals; 2017. Available at https:/mwww.
dnvglhealthcare.com/hospitals?search_type=and&g=&c=&c=20806&c=
&c=&prSubmit=Search. Accessed June 20, 2018.

Perez de la Ossa N, Abilleira S, Dorado L, et al; Catalan Stroke Code and
Reperfusion Consortium. Access to endovascular treatment in remote
areas: analysis of the Reperfusion Treatment Registry of Catalonia. Stroke
2016; 47:1381-1384.

Goyal M, Jadhav AP, Bonafe A, et al; SWIFT PRIME Investigators. Anal-
ysis of workflow and time to treatment and the effects on outcome in
endovascular treatment of acute ischemic stroke: results from the SWIFT
PRIME randomized controlled trial. Radiology 2016; 279:888-897.

Ng FC, Low E, Andrew E, et al. Deconstruction of interhospital transfer
workflow in large vessel occlusion: real-world data in the thrombectomy
era. Stroke 2017; 48:1976-1979.

Rinaldo L, Brinjikji W, McCutcheon BA, et al. Hospital transfer associated
with increased mortality after endovascular revascularization for acute
ischemic stroke. J Neurointerv Surg 2017; 9:1166-1172.

American Heart Association. About the severity-based stroke triage al-
gorithm for EMS; 2017. Available at https://www.heart.org/idc/groups/
ahaecc-public/@wcm/@gwtg/documents/downloadable/ucm_492024.pdf.
Accessed July 3, 2018.

Davis SM, Campbell BCV, Donnan GA. Endovascular thrombectomy and
stroke physicians: equity, access, and standards. Stroke 2017; 48:2042-2044.
Grotta JC, Lyden P, Brott T. Rethinking training and distribution of
vascular neurology interventionists in the era of thrombectomy. Stroke
2017; 48:2313-2317.

Berlis A, Weber W. Interventional stroke treatment in Germany is a joint
effort between neuro and general interventional radiologists. Cardiovasc
Intervent Radiol 2016; 39:1539-1540.

Connors JJ I, Sacks D, Black CM, et al; Society of Interventional Radiology.
Training guidelines for intra-arterial catheter-directed treatment of acute
ischemic stroke: a statement from a special writing group of the Society of
Interventional Radiology. J Vasc Interv Radiol 2009; 20:1507-1522.
Lenthall R, McConachie N, White P, Clifton A, Rowland-Hill C; UK Neu-
rointerventional Group and British Society of Neuroradiologists. BSNR

35.

36.

37.

38.

39.

40.

41.

42.

43.

a4,

45.

training guidance for mechanical thrombectomy. Clin Radiol 2017; 72:
175.e11-175.e18.

The Royal College of Radiologists. Supplementary guidance to facilitate
the training of interventional radiology (IR) consultants to undertake stroke
thrombectomy; November 2017. Available at https://www.rcr.ac.uk/
sites/default/files/mt_interim_guidance_document_30-10-2017_final.pdf.
Accessed January 25, 2018.

Sacks D, Baxter B, Campbell BCV, et al. Multisociety consensus quality
improvement revised consensus statement for endovascular therapy of
acute ischemic stroke: from the American Association of Neurological
Surgeons (AANS), American Society of Neuroradiology (ASNR), Cardio-
vascular and Interventional Radiology Society of Europe (CIRSE), Cana-
dian Interventional Radiology Association (CIRA), Congress of
Neurological Surgeons (CNS), European Society of Minimally Invasive
Neurological Therapy (ESMINT), European Society of Neuroradiology
(ESNR), European Stroke Organization (ESO), Society for Cardiovascular
Angiography and Interventions (SCAI), Society of Interventional Radiology
(SIR), Society of Neurolnterventional Surgery (SNIS), and World Stroke
Organization (WSO). J Vasc Interv Radiol 2018; 29:441-453.

Alberts MJ, Range J, Spencer W, Cantwell V, Hampel MJ. Availability of
endovascular therapies for cerebrovascular disease at primary stroke
centers. Interv Neuroradiol 2017; 23:64-68.

Society of Neurointerventional Surgery. About us; 2018. Available at
http://www.snisonline.org/aboutus. Accessed June 19, 2018.

Behzadi GN, Fjetland L, Advani R, Kurz MW, Kurz KD. Endovascular
stroke treatment in a small-volume stroke center. Brain Behav 2017; 7:
e00642.

Belisle JG, McCollom VE, Tytle TL, et al. Intraarterial therapy for acute
ischemic strokes. J Vasc Interv Radiol 2009; 20:327-333.

Burkart DJ, Day JS, Henderson K, Borsa JJ. Efficacy of peripheral
interventional radiologists performing endovascular stroke therapy
guided by CT perfusion triage of patients. J Vasc Interv Radiol 2013; 24:
1267-1272.

Gandini R, Del Giudice C, Chegai F, et al. Encouraging and positive trend
towards treatment of acute ischemic stroke performed by vascular inter-
ventional radiologist. Cardiovasc Intervent Radiol 2014; 37:1384-1386.
Sanak D, Kécher M, Veverka T, et al. Acute combined revascularization in
acute ischemic stroke with intracranial arterial occlusion: self-expanding
solitaire stent during intravenous thrombolysis. J Vasc Interv Radiol
2013; 24:1273-1279.

Volny O, Krajina A, Belaskova S, et al. Mechanical thrombectomy per-
forms similarly in real world practice: a 2016 nationwide study from the
Czech Republic. J Neurointerv Surg 2018; 10:741-745.

Goyal M, Menon BK, van Zwam WH, et al. Endovascular throm-
bectomy after large-vessel ischaemic stroke: a meta-analysis of in-
dividual patient data from five randomised trials. Lancet 2016; 387:
1723-1731.


http://refhub.elsevier.com/S1051-0443(18)31582-3/sref20
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref20
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref21
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref21
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref21
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref22
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref22
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref22
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref22
https://www.qualitycheck.org/data-download/certification-data-download/
https://www.dnvglhealthcare.com/hospitals?search_type=and&amp;q=&amp;c=&amp;c=20806&amp;c=&amp;c=&amp;prSubmit=Search
https://www.dnvglhealthcare.com/hospitals?search_type=and&amp;q=&amp;c=&amp;c=20806&amp;c=&amp;c=&amp;prSubmit=Search
https://www.dnvglhealthcare.com/hospitals?search_type=and&amp;q=&amp;c=&amp;c=20806&amp;c=&amp;c=&amp;prSubmit=Search
https://www.dnvglhealthcare.com/hospitals?search_type=and&amp;q=&amp;c=&amp;c=20806&amp;c=&amp;c=&amp;prSubmit=Search
https://www.dnvglhealthcare.com/hospitals?search_type=and&amp;q=&amp;c=&amp;c=20806&amp;c=&amp;c=&amp;prSubmit=Search
https://www.dnvglhealthcare.com/hospitals?search_type=and&amp;q=&amp;c=&amp;c=20806&amp;c=&amp;c=&amp;prSubmit=Search
https://www.dnvglhealthcare.com/hospitals?search_type=and&amp;q=&amp;c=&amp;c=20806&amp;c=&amp;c=&amp;prSubmit=Search
https://www.dnvglhealthcare.com/hospitals?search_type=and&amp;q=&amp;c=&amp;c=20806&amp;c=&amp;c=&amp;prSubmit=Search
https://www.dnvglhealthcare.com/hospitals?search_type=and&amp;q=&amp;c=&amp;c=20806&amp;c=&amp;c=&amp;prSubmit=Search
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref25
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref25
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref25
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref25
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref26
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref26
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref26
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref26
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref27
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref27
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref27
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref28
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref28
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref28
https://www.heart.org/idc/groups/ahaecc-public/@wcm/@gwtg/documents/downloadable/ucm_492024.pdf
https://www.heart.org/idc/groups/ahaecc-public/@wcm/@gwtg/documents/downloadable/ucm_492024.pdf
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref30
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref30
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref31
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref31
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref31
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref32
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref32
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref32
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref33
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref33
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref33
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref33
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref34
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref34
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref34
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref34
https://www.rcr.ac.uk/sites/default/files/mt_interim_guidance_document_30-10-2017_final.pdf
https://www.rcr.ac.uk/sites/default/files/mt_interim_guidance_document_30-10-2017_final.pdf
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref36
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref36
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref36
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref36
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref36
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref36
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref36
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref36
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref36
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref36
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref36
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref36
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref37
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref37
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref37
http://www.snisonline.org/aboutus
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref39
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref39
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref39
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref40
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref40
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref41
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref41
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref41
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref41
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref42
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref42
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref42
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref43
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref43
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref43
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref43
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref43
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref43
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref44
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref44
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref44
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref45
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref45
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref45
http://refhub.elsevier.com/S1051-0443(18)31582-3/sref45

	The Role of Interventional Radiologists in Acute Ischemic Stroke Interventions: A Joint Position Statement from the Society ...
	References


