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Abstract 

  

Introduction: The widespread adoption of endovascular therapy (EVT) for emergent 

large vessel occlusion (LVO) has led to increased nationwide demand for neuro-

interventionalists, heightened interest among Neurology residents to pursue neuro-

intervention (NI) as a career, and increased importance of NI exposure for all 

Neurologists who care for patients with AIS. Currently, exposure to NI and its career 

path are not well-defined for Neurology trainees. 

 

Methods: The Society for Vascular and Interventional Neurology (SVIN) Education 

Committee conducted a multi-center electronic survey directed towards Neurology 

residents, Vascular Neurology (VN), Neuro-critical care (NCC) and NI fellows in June 

2018. 250 programs were invited to participate; 76 trainees completed the survey. 

 

Results: Respondents self-identified as 22% PGY-2, 40% PGY-3/4, 30% VN fellows, 

and 8% NI or NCC fellows. 87% of trainees had greater than 2 months exposure to VN 

during residency, 41% to NCC and only 3% to NI. 68% of respondents had no exposure 

to NI during residency. While 72% felt that a background in Neurology was good 

preparation for NI, only 41% agreed that fellowship training pathway in NI is well 

structured for Neurology residents when compared to other sub-specialties.  

 

Conclusion: In this survey, respondents identified lack of exposure to NI and a well-

defined training pathway as obstacles towards pursuing NI as a career. These obstacles 
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must be addressed for the continued development of NI as a sub-specialty of 

Neurology. 

  

 

Copyright © 2021 American Academy of Neurology. Unauthorized reproduction of this article is prohibited 

 



Introduction 

 

Endovascular therapy (EVT) for emergent large vessel occlusion (LVO) has been 

shown to be one of the most efficacious treatments in modern medicine, and the 

widespread adoption of EVT has created a demand for qualified neuro-

interventionalists1. Practicing neuro-interventionalists today include neurologists, 

neurosurgeons, and radiologists2. Neurology-trained neuro-interventionists are uniquely 

positioned to provide full-service stroke care— from the initial patient evaluation in the 

ED, to thrombolytic administration and LVO thrombectomy, to critical care, inpatient, 

and consultative Neurology services until hospital discharge and outpatient follow-up. 

Neurologists now comprise 1/3 of all certified neuro-interventionalists, and neurology-

trained interventionalists have served as principal investigators and led enrollment in 

several major EVT trials3-5. 

The currently established pathway for Neurology trainees interested in NI is to 

complete residency (4 years), then a Vascular Neurology (VN) or Neuro-Critical Care 

(NCC) fellowship (1-2 years), followed by Neuro-Intervention (NI) fellowship (2 years)6. 

However, attaining a position in an NI fellowship remains challenging for interested 

Neurology residents. Potential barriers include limited exposure and access to the 

angiography suite during Neurology residency, uncertainty regarding the application 

process for fellowship training, and a limited number of fellowship training positions. In 

order to better characterize the trainee experience, the Society for Vascular and 

Interventional Neurology (SVIN) Education Committee conducted a multi-center survey 

directed towards Neurology residents, VN and NCC fellows, and NI fellows.  
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Methods 

 

A survey instrument (supplement 1) was developed to determine self-reported 

exposure of the respondents to several aspects of NI during their residency training. 

These included questions to assess perceptions regarding (1) exposure to procedural 

aspects of NI; (2) comfort with clinical decision-making and patient management in the 

emergency department, angiography suite, as well as in the neuro-intensive care unit; 

and (3) assessment of respondents’ perceived interest and ability to pursue a career in 

NI at the end of their current training. Trainees were identified by program directors from 

the American Association of Medical Colleges (AAMC) Electronic Residency Application 

Service (ERAS) 2019 participating Neurology and Vascular Neurology programs list. 

Program Directors were emailed in June 2018 to ask their residents and fellows 

(including NI and NCC fellows if they had such programs at their institute) to participate 

in the survey, with a reminder email a week later. The survey was open for 4 weeks 

following the initial email. 

 
 
Results 

 

250 programs were contacted, and 76 respondents completed the survey. 62% 

of respondents self-reported as Neurology residents including 22% in PGY2 and 40% in 

PGY3 or PGY4 of their residency training. 38% of respondents self-reported as fellows 

including 30% from VN, 3% from NCC and 5% from NI (Figure 1a). Respondents were 
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asked to characterize their clinical experience in VN, NCC, and NI during residency. 

Most respondents (more than 70%) reported more than 4 months of VN exposure, 47% 

reported 1-2 months of NCC exposure, whereas 68% reported the lack of any exposure 

to NI during residency (Figure 1b). To evaluate familiarity with common clinical 

situations, responders were asked to rate their comfort in managing scenarios 

commonly encountered in VN and NI. These questions and their results are listed in 

Figure 1c. The majority of respondents felt comfortable or very comfortable determining 

if a patient was a candidate for IV TPA with an unknown time of onset based on MRI 

imaging criteria (68%); if a patient was a candidate for EVT in the early and late time 

windows (86%); identifying LVO (87%); interpreting cerebral angiography (63%); and 

managing SAH in the neuro-intensive care unit (52%). There was less comfort in 

assessing the post-thrombectomy TICI score on angiogram (65% neutral or 

uncomfortable). Three questions were directed at evaluating the barriers facing 

Neurology trainees interested in NI (Figure 1d). A total of 65% felt welcome in the 

angiography suite to observe or participate in cases, and 72% felt that Neurology base 

training would prepare them well for NI fellowship. However, the majority of the 

respondents (60%) felt that the pathway for pursuing a career in NI was not well-

structured for Neurology residents compared to other neurological sub-specialties. 

 

Discussion 

 

This survey confirms that lack of clinical exposure and a clearly established 

training pathway remain significant barriers to Neurology trainees interested in pursuing 
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a career in NI. Sixty percent of trainees in the survey felt that the path for pursuing a 

career in NI was not well-structured compared to other neurological sub-specialties. The 

power of the survey is limited by the low number of respondents relative to the number 

of eligible trainees. Also, survey responders may be biased towards those interested in 

NI, or those unhappy with their current exposure to NI. These caveats notwithstanding, 

the results remain informative of the lack of NI exposure in many Neurology training 

curricula. 

NI exposure is bound by the same constraints that all Neurology subspecialties 

face. There is usually oblique interaction with the NI service during rotation time on 

vascular neurology or general neurology. However, focused elective time may be more 

difficult to arrange, especially if the NI service is housed under a different department 

(eg. Radiology or Neurosurgery). Absence of Neurology-trained NI physicians also limits 

resident exposure to the field, and lack of faculty mentors increase the difficulty for 

interested residents during the career exploration and, later, the fellowship application 

period. Academic faculty members play an important role in encouraging the 

development and specialization of resident physicians, and Neurology-trained NI 

academic faculty members can be instrumental in designing a structured Neuro-

intervention exposure for Neurology residents as well as during medical students’ 

Neurology rotation7. This may include both hands-on experiences in the angiography 

suite, clinical experience on the neurovascular ICU and wards, simulation labs, and 

silicone bench models for exposure to the devices and techniques used in day to day 

practice8. Virtual reality simulation has been recently reported to accelerate the learning 

curve in NI9. Neurologists in the real world are often the first (and sometimes only) 
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specialists to evaluate and treat stroke, and so familiarity with the indications for NI 

procedures should be considered a core competency for graduation. Early exposure to 

NI for medical students and Neurology residents is a crucial element towards producing 

well-trained neurologists while also bolstering the competitiveness of Neurology 

candidates for NI fellowships. 

Establishing a formal training pathway for Neurology to NI is another key 

component to enable Neurology residents to successfully compete for NI fellowship 

positions. For these residents, securing a position is not straightforward. First, the 

application deadline for NI programs varies widely, and interview dates may range from 

1 to 4 years prior to beginning fellowship. Some programs start interviewing in the year 

immediately preceding the start of fellowship, while others may interview three or four 

years in advance of the fellowship start date. Given the heterogeneous pool of 

applicants, residents from different specialties are often at different stages in their 

training by the application date. Late deciders (e.g., VN or NCC fellows) will be excluded 

from programs that interview years in advance. These timing issues ensure that only 

Neurology residents who begin residency with a plan to pursue NI, or those that take 

gap years between residency and fellowship, will be able to apply to the breadth of 

available programs. Combining NI with a VN or NCC fellowship application process will 

ease the uncertainty in applying for two fellowships simultaneously and make NI more 

attainable for Neurology residents. 

Neurosurgery and Radiology residents receive dedicated exposure to NI, and 

their specialties have a time-established pathway to pursue fellowship and certification 

in NI. Parity in clinical exposure and accreditation for Neurology-based trainees is an 
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issue currently undergoing active and vigorous debate, and one that would benefit 

greatly from the attention and involvement of the broader Neurology community. Within 

Neurology, clinical exposure to NI in residency, mentorship from neurology-trained NI 

faculty, and a straightforward path to fellowship remain sorely lacking, despite the 

rapidly increasing demand for stroke specialists and neuro-interventionists to treat LVO. 

Providing a barrier-free pathway to certification for neurologists trained in NI should be a 

priority for our specialty organizations such as the AAN and SVIN. 

Neurologists bring an important clinical perspective to the daily practice of NI. 

Knowledge and experience in the acute and long-term management of stroke patients 

provides a balanced perspective for the NI provider when faced with a difficult LVO 

situation, such as a patient with a low NIHSS, with distal vessel occlusion, or with a 

partially occluded vessel. This dual perspective is important for good clinical decision 

making when information is incomplete and timing is critical. Many communities in the 

United States today still do not have timely access to stroke thrombectomy. It is 

imperative that Neurology take an active role with Neurosurgery and Radiology in 

producing qualified physicians to make these valuable and life-saving services widely 

available and accessible.  
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Figure legend 

Figure 1: Results of the SVIN survey. (a) Number of respondents, separated by level of 

training. (b) Exposure to vascular neurology, neurocritical care, and neuro-intervention 

within training. (c) Familiarity with the clinical management of stroke, neurocritical care, 

and neuro-intervention patients. (d) Evaluation of the current training paradigm towards 

preparing for or obtaining fellowship training in neuro-intervention. 
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