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• Cerebrovascular surgical training faces a daunting challenge: training 
neurosurgeons to competently perform complex open cerebrovascular 
procedures in the era of neuroendovascular interventions.

• As endovascular indications widen, and the endovascular workforce shifts to 
include more non-surgical specialists, the number of open vascular cases 
continues to decrease.

• The result is a formidable paradox— resident exposure to surgical cases 
decreasing while the complexity of the available cases is increasing; creating 
a dilemma in which residents must learn open cerebrovascular surgery by 
participating in complex cases while lacking the experience of basics of 
aneurysm surgery, steepening the learning curve dramatically.

• The objective of this study is to quantify chief residents’ experience and 
comfort level with clipping of anterior circulation aneurysms to identify a 
threshold amount of aneurysm experience necessary to produce a 
comfortable surgeon.

Introduction

Survey results are summarized in Table 1.
• Survey response rate 37.5%, capturing 80 out of 213 chief residents.
• Mean program size was 2.26 ± 0.87 residents/year. 
• Mean number of cases/year was 30.1 ± 32.1 (Range: 1-180).
• Mean cases observed/assisted was 23.8 ± 21.5.
• Mean number of cases microdissected/clipped was 8.5 ± 12.2 (Range: 

0-55).
• Mean comfort level was 5.1 ± 2.6.
• 75% of chief residents had microdissected/clipped <10 aneurysms.

• An anonymized seven-question cross-sectional survey was created and 
circulated to all neurosurgery chief residents of ACGME accredited programs 
within the US for the 2023-2024 academic year.

• The survey assessed program size, clippings/year at their program, number 
of cases observed/assisted on during their residency, number of cases 
microdissected/clipped during their residency and their perceived comfort 
level performing these cases.

• A binary logistic regression was used to perform a machine learning model 
capable of predicting comfort level based on experience.

Methods

• Our findings provide unique insights into residents’ preparedness to clip 
anterior circulation aneurysms. This is extremely relevant for contemporary 
neurosurgery education.
• There has been a dramatic decrease in the amount of anterior 

circulation aneurysm clippings, underscored by the wide range of cases 
per year per institution.

• Most chief residents have insufficient experience to be comfortable 
with these cases.

• Approximately 29 cases clipped are needed to produce a comfortable 
surgeon.

• Hands-on experience has 14-fold impact over passive participation.

• This study represents the first instance of “appraisal” of the value of a 
surgical training experience in the neurosurgery field.

• By identifying a threshold number of cases necessary to achieve comfort, we 
have potentially provided an objective benchmark to guide decision-making 
regarding competency in the surgical training for clipping of anterior 
circulation aneurysms.

Conclusions

Results

Multivariate regression analysis showed number of cases clipped as the most 
important factor influencing comfort level (p< 0.001) (Figure 1).

The machine learning model’s performance is shown in Table 2 and the 
decision boundary is shown in Figure 2.

• The number of cases clipped necessary to reach 50% probability of 
being comfortable, assuming a median 15.5 cases assisted, was 6.2 
aneurysms.

• The number of cases clipped necessary to reach 99.9% probability of 
being comfortable, was 28.6 aneurysms.

• After clipping 6.2 aneurysms, each additional case clipped increased 
the chance of being comfortable by 7.71%.

• In contrast, each additional case assisted  increased that chance by 
0.55%.

• The impact of aneurysm clipping versus assistance on comfort level was 
14:1.
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