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Abstract Introduction The American Association of Neurological Surgeons (AANS), North
American Skull Base Society (NASBS), American Rhinologic Society (ARS), and Ameri-
can Neurotology Society (ANS) fellowship directories are important information
repositories for skull base surgical fellowship programs. However, there is limited
research on the amount and depth of information available through these resources.
The objective of the present study is to assess Web site accessibility and information
availability for individual fellowship programs listed within the AANS, NASBS, ARS, and
ANS fellowship directories.
Methods Lists of all accredited skull base surgical programs were obtained from the
AANS and NASBS fellowship directories. Duplications in listed programs were removed,
and systematic queries via an online search engine were conducted to identify
fellowship Web sites. From each available Web site, information pertaining to 24
different variables was collected and organized into two categories—recruitment and
education. Differences in the availability of information on recruitment and education
were then compared across Web sites and contextualized relative to other surgical
specialties.
Results After excluding duplicates, 113 fellowship programswere identified, of which
99 (87.6%) had accessibleWeb sites. Of the 48 listed by the NASBS, directWeb site links
were available for 33 (68.8%), email contacts were accessible for 32 (66.7%), and phone
numbers were listed for 6 (12.5%). Of the 39 programs listed by the AANS, none
included Web site links, 38 (97.4%) provided an email contact, and 39 (100%) listed a
departmental contact telephone number. All 28 (100%) programs listed by the ANS
provided a phone and email contact in addition to a Web site link to each institutional
Web site. Of the 33 programs listed by the ARS, 29 (88%) had a departmental contact
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Introduction

Web-based resources have increasingly become the default
resource for candidates seeking information regarding med-
ical residency programs and post-residency fellowships.1,2

The importance of web-based materials and the reliance
upon web-based resources have become particularly promi-
nent across many professions since the onset of the corona-
virus disease 2019 (COVID-19) global health crisis when in-
person information sessions were eliminated due to public
health concerns.2 Quality online materials are, therefore, an
increasingly important resource and means of helping pro-
grams attract applicants. On the other side of the recruit-
ment process, these resources are also helpful to applicants
seeking to identify programs best aligned with their moti-
vations, career aspirations, and interests. Outdated or absent
resources could lead applicants to develop an incorrect and
potentiallymisleading impression of a program. Alternative-
ly, errant information could impart an unfavorable impres-
sion of programs upon applicants and dissuade them from
pursuing training at a program that might have otherwise
been a great fit.

Currently, online resources regarding specific programs
can be gathered from several resources, including program-
hosted sites, the North American Skull Base Society’s
(NASBS) Skull Base Fellowship Registry, the American Asso-
ciation of Neurological Surgeons’ (AANS) Fellowship Training
Program Directory, the American Rhinologic Society (ARS)
Fellowship Program Listing, and the American Neurotology
Society Fellowship Program list. The AANS, NASBS, ANS, and
ARS lists are intended to provide basic details and contact
information for each program listed. In contrast, program-
specific sites can be far more expansive and often provide
information on program operative volume, number of cases
performed by type, faculty profiles, and call requirements,
among other pertinent details.

Although previous analyses have been conducted regard-
ing fellowship Web site quality for other medical specialties,
including orthopaedic surgery,3 vascular surgery,4 interven-
tional radiology,5 pain medicine,6 and functional neurosur-

gery,2 no prior study has evaluated the quality, accessibility,
or availability of online information for skull base fellowship
programs. Therefore, the objective of this study is to evaluate
all currently accessible information pertaining to existing
skull base fellowship information repositories (-
NASBS/AANS/ARS/ANS) and to evaluate the extent of infor-
mation available on program-specific Web sites.

Materials and Methods

Data Sources and Inclusion Criteria
The AANS (https://www.aans.org/en/Trainees/Academic-
Fellowship-Directory), NASBS

(https://www.nasbs.org/fellowship-match-programs/), ARS
(https://www.american-rhinologic.org/rhinology_fellowship),
and ANS (https://www.americanneurotologysociety.com/
neurotology-fellowship-program-information) indepen-
dentlymaintain lists of skull base fellowship programs, which
were treated as the definitive lists of current skull base fellow-
ships. Information made available on these Web sites and
providedby the official fellowshipprogramWebsiteswere the
only sources of information assessed in the present study. Of
note, the Society of Neurological Surgeons (SNS) now lists
programs accredited via the Committee on Advanced Subspe-
cialty Training, but as this excludes nonaccredited fellowships,
we did not include the SNS site in our analysis.7 The NASBS
provides a table of programs that includes institution name,
fellowship title, fellowship type [“neurosurgical” or
otorhinolaryngology/ENT subtypes (“rhinology/endonasal,”
“neurotology,” “head and neck oncology,” “plastic and recon-
structive”)], location, and fellowship administrator contact
name. For each fellowship program title listed on the NASBS
Web site, there is an embedded hyperlink leading to a distinct
NASBS page that provides additional details about the corre-
sponding program. Often, the individual program page listed
on the NASBSWeb site also contains a hyperlink to the official
Web site of the program’s host institution, providing appli-
cants with additional information on the fellowship program.
The AANS fellowship directory also provides institution name,

telephone number, 31 (94%) had an email contact available, and 4 (12%) had a program
Web site link directly available from the database Web site. Of the 99 total programs,
fellowship Web sites displayed an average of 5.46 (42.0%) of the 13 recruitment
features and 4.80 (42.6%) of the 11 education features. Programs in the geographic
Northeast were significantly less likely to present information pertaining to recruit-
ment (p¼0.023). Furthermore, programs in geographic Northeast and West were
significantly less likely to present information focused on surgical training and/or
education (p¼0.006).
Conclusion Although many skull base fellowship programs have maintained compre-
hensive program Web sites, certain critical aspects remain deficient, and some
programs provide little to no information. Providing more detailed information about
programs can prove mutually beneficial for fellowship program directors and
candidates.
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location, fellowship focus, program director name, email
contact, and phone contact. However, it does not provide
separate links to the official fellowship program web pages.
The ANS provides a PDF document listing ACGME-accredited
neurotology fellowship programs and directors, which
includes program name, program director name, director
email, program length, type, and a link to the official institu-
tion Web site. On the main ANS webpage, there is also an
alphabetized list of program names with embedded hyper-
links to thespecificprogramWebsite (or alternatively, to aPDF
or Word document with specific, detailed program informa-
tion). TheARS, in a similarmanner to theNASBS, presents a list
of fellowship program institutions with accompanying hyper-
links that lead to distinct ARS pages providing additional
details on each specific program; we found the information
available on this webpage to be more in-depth than that
provided by its NASBS Web site correlate. As such, although
direct links to the official Web site of the program’s host
institution were less frequently provided, the ARS webpage
provided direct access to comprehensive information more
frequently than the NASBS fellowship program page.

For each program listed by the four databases, an addi-
tional search was conducted through a commercially avail-
able web browser using the institution name along with the
program title or using “skull base surgery fellowship” if the
program title was not specified. In situations where multiple
programs were listed under the same institution, as was the
case for Cleveland Clinic (Ohio and Florida locations) for
example, the search query included the program location as
well. If the initial search yielded no results for the specified
program, the name of the program’s main contact person
was also included in the query.

Next, results from thewebquerywere cross-checkedwith
the information and links provided by the NASBS, ARS, and
ANSWeb sites. Each sourcewas assessed for authenticity and
association with the fellowship institution. If there were any
discrepancies between the web browser and provided links,
we referred to both results for information extraction. As the
AANS did not provide any links to fellowship Web sites, web
browser results were used as the sole source for information
extraction for programs listed in the AANS fellowship direc-
tory. We extracted information from both the society Web
site and the corresponding program Web site when both
informational sources for the same fellowship programwere
available. If the web search returned an official institution-
linked PDF document with fellowship details, we treated that
document as if it were an official Web site.

Accessibility
Of note, for the purpose of the present study, the search and
analysis were performed prior to the recent addition of the
skull base fellowship application repository to theNASBSWeb
site.We contextualize our findings as they relate to this recent
development in the discussion section of the present study.
Ultimately, the AANS, NASBS, ARS, and ANS skull base fellow-
ship databases were evaluated according to the comprehen-
siveness of their unique databases,measured as the number of
advertised programs listed and the accuracy of the list.

Web Site Analysis
Each Web site was evaluated by two independent reviewers
(H.S. and E.T.). For each recruitment and education variable
assessed, outcomes were recorded as the presence or ab-
sence of the variable being assessed (►Table 1).2–6

Web Site Recruitment and Education
The analysis of each Web site included two aspects: the
availability of information relevant to recruiting potential
candidates and the comprehensiveness of the information
describing each fellowship’s operative and educational ex-
perience (pedagogical/training value). Based on the meth-
odology of previous analyses of residency and fellowship
Web site data, 13 recruitment variables (►Fig. 1) and 11
educational variables (►Fig. 2) were selected. The percent-
age of recruitment variables (n/13) and educational variables
(n/11) on eachWeb sitewas recorded and calculated.When a
variable that was not immediately available on the official
program page was available via a direct link on the program
page to a specific program including that variable, that
variable was counted.

Program Comparison
Skull base neurosurgery fellowship programs were catego-
rized based on geographic location, program size, and rank-
ing. Geographic location was determined based on the U.S.
region (West, Midwest, South, Northeast), or international.8

The number of available skull base fellowship positions and
faculty neurosurgeons was used to determine program size.
Faculty sizewas separated into programswith 1–5 versus�6
faculty. Program ranking was determined based on the
2023 U.S. News & World Report rankings of the top

Table 1 Recruitment (n¼ 13) and education (n¼11) variables
chosen for analysis of skull base neurosurgery fellowship Web
sites

Recruitment Education

Program description Rotation schedule

Contact information On-call schedule

Current fellow list Didactic schedule

Salary information Research opportunities

Work hours Research requirements

Interview dates Operative experience

Graduate information Facility description

Selection/evaluation criteria Faculty publications

City information Faculty list availability

Program size information Fellowship publication
list availability

Meal allowance information Fellowship conference
presentation availability

Debt management
information

Enrollment/application
information
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Neurosurgery/Neurology or Ear/Nose/Throat (Otorhinolar-
yngology) programs.

Statistical Analysis
Data were collected using Microsoft Excel (Microsoft Corpo-
ration, Redmond, Washington, United States) and analyzed
using R statistical software version 3.3.2 (The R Foundation,

Vienna, Austria). The mean percentages of available educa-
tion and recruitment Web site content by category were
compared among groups with a Kruskal–Wallis test. Post-
hoc Wilcoxon signed rank test was used to construct pair-
wise differences and confidence intervals where applicable.
The threshold for statistical significancewas p<0.05 with all
tests being two-sided.

Fig. 1 Recruitment information stratified by number of programs providing information related to each category listed on the y-axis.

Fig. 2 Education information stratified by number of programs providing information related to each category listed on the y-axis.
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Results

Accessibility of Information
The NASBS Web site listed the most fellowship programs at
48, while the AANS Web site listed 39 fellowship programs,
the ARS listed 33 fellowship programs, and the ANS listed 28
fellowship programs. Following removal of duplicates listed
across two or more society Web sites, 113 unique fellowship
programs remained.

For the 48 results listed on the NASBS repository, the
NASBS Web site provided individual links for each program
that led to a page with further information on the specific
fellowship. Contact information for every program was
listed. On the linked program-specific pages, training and
testing requirements, length of program, number of fellows
accepted annually, night and weekend call requirements,
number of skull base versus non-skull base cases, research
opportunities, and logistical application information were
provided. Web site links to the institutional program Web
site were linked on these NASBS program-specific pages for
15 of the 48 programs (►Table 2). For one program, an
external link to the program’s page was provided but it
was found to be nonfunctional.

The AANS Web site provided email contacts for 38 out of
39 programs, and phone number contacts for all 39
(►Table 2). No individual Web site links were provided.
The ANS provided 28 results in the form of a PDF and
embedded hyperlinks on their main webpage. For all but
one result, the specific institutional program Web site was
provided. One institution’s link was to their main institu-
tional homepage, rather than to their program’s fellowship-
specific Web site. Furthermore, one Web site link was found
to be nonfunctional. Contact informationwas listed for every
program in the form of the program director name and email
in the main compiled PDF list. Phone number contacts were
provided in all embedded link documents andwebpages. The
ARS provided a list of 37 rhinology fellowship programs, 35
of which mentioned skull base surgery in their program
descriptions on the linked program-specific ARS pages. One
program was designed specifically for international fellows
and removed from consideration. One institution listed both
their 1- and 2-year tracks separately, which are considered
here as a singular fellowship program. The program-specific
ARS pages also included information such as specific rota-
tions included within the training, call schedules, case logs,
appointment requirements, and research opportunities,
though this varied by institution. Web site links to the

institutional program Web site were linked on the ARS-
specific pages for 4 out of 33 results (►Table 2).

Of note, the listed contact information differed between
the four databases for most programs listed on both reposi-
tories. The NASBS Web site most often provided contact
information for the fellowship coordinator (nonphysician
administrator), while the AANS and ANS Web sites usually
provided the contact information for the fellowship director
(faculty skull base surgeon). The ARS also listed the fellow-
ship director’s contact information, though in several cases
multiple contacts were listed.

In total, of the 113 individual programs identified, 99
(87.6%) program Web sites were accessible via web browser
query. All subsequent analyses were conducted using these
99 confirmed program sources.

Fellowship Recruitment
A total of 13 different features were evaluated within the
recruitment quality domain for all programWeb sites. Across
the 99 program Web sites, there were, on average, roughly
5.46 (42.0%) of the 13 components (►Table 3). The most
frequently presented recruitment features were program
description (96.97%), contact information (93.94%),
selection/evaluation criteria (80.81%), current fellow list
(52.53%), andgraduate information (49.49%).Meal allowance
information (3.03%) and debt management information
(3.03%) were rarely included on any online resources for
individual programs.

Fellowship Education
Eleven different features were evaluated within the educa-
tion category of fellowship program Web site information
availability (►Table 3). Program Web sites featured, on
average, approximately 4.79 (43.62%) of 11 possible infor-
mation categories. The most often presented features were
operative experience (91.92%), research opportunities
(81.82%), faculty list (62.63%), research requirements
(53.54%), and facility description (52.53%). Fellowship pub-
lications (3.03%) and faculty publications (2.02%) were rarely
included, and no program resource displayed information
related to fellowship conference presentations.

In summation, the top five skull base fellowships
(►Table 4) in terms of fellowship programWeb site informa-
tion quality and availability according to cumulative score
were: (1) Mayo Clinic Neurologic Surgery and (2) Otorhino-
laryngology, (3) University of Toronto Otorhinolaryngology,
(4) University of British Columbia Otorhinolaryngology,

Table 2 Breakdown by Web site links provided

Characteristic NASBS AANS ANS ARS

Skull base surgical fellowships listed 48 39 28 33

Phone number contact available 6 39 0 29

Email contact available 32 38 28 31

Web site link available 33 0 28 4

Abbreviations: AANS, American Association of Neurological Surgeons; ANS, American Neurotology Society; ARS, American Rhinologic Society;
NASBS North American Skull Base Society.
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Table 3 Program Web site characteristics

Characteristic No. of
programs

Mean recruitment
content on Web sites

Mean education
content on Web sites

Region p¼ 0.0228 p¼ 0.0055

South 23 47.49 (13.45) 52.57 (16.21)

Northeast 21 36.63 (17.86) 44.16 (21.28)

Midwest 23 44.25 (21.16) 41.50 (19.92)

West 23 35.12 (13.08) 35.97 (20.60)

International 9 52.99 (20.51) 44.44 (22.93)

Number of fellows p¼ 0.281 p¼ 0.381

1 86 42.40 (17.49) 44.08 (19.50)

2 9 42.74 (14.45) 43.43 (22.63)

3 1 76.92 54.55

Not listed 3 17.95 (11.75) 27.73 (39.63)

Number of faculty p¼ 0.064 p¼ 0.456

�5 64 43.63 (16.04) 43.89 (19.87)

> 5 25 42.15 (21.43) 47.64 (20.38)

Not listed 10 31.54 (16.40) 31.82 (20.66)

Redirect to SF Match 50

Table 4 Ranking of programs according to cumulative recruitment and education scores

Institution Type Total
recruitment
variables

Total
education
variables

Cumulative
score

Neurosurgery
US news
ranking

ENT US
news
ranking

Mayo Clinic Neurosurgical 13 7 20 6 N/A

Mayo Clinic Neurotology 13 7 20 N/A 6

University of Toronto Rhinology/endonasal 10 8 18 N/A N/A

University of British Columbia Rhinology/endonasal 10 6 16 N/A N/A

University of Miami Miller
School of Medicine

Rhinology/endonasal 10 6 16 N/A N/A

Sydney ENT Clinic Rhinology/endonasal 9 6 15 N/A N/A

University of British Columbia Neurotology 8 6 14 N/A N/A

University of Texas Health
Science Center at Houston

Rhinology/endonasal 8 6 14 N/A N/A

Cleveland Clinic Florida Neurosurgical 8 5 13 N/A N/A

University of British Columbia Neurosurgical 8 4 12 N/A N/A

University of Texas
Southwestern Medical
Center Neurotology
Fellowship

Neurotology 5 7 12 30 N/A

M.D. Anderson Cancer
Center

Neurosurgical 6 5 11 N/A N/A

Medical College of Georgia—
Augusta University

Rhinology/endonasal 5 6 11 N/A N/A

Cornell University/Columbia
University/NewYork-
Presbyterian

Rhinology/endonasal 3 7 10 N/A 13

Rutgers New Jersey Rhinology/
endonasal

5 5 10 N/A N/A

Thomas Jefferson University Neurosurgical 5 5 10 43 N/A

(Continued)
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Table 4 (Continued)

Institution Type Total
recruitment
variables

Total
education
variables

Cumulative
score

Neurosurgery
US news
ranking

ENT US
news
ranking

Cleveland Clinic Neurosurgical 6 3 9 8 N/A

House Clinic Neurosurgical 6 3 9 N/A N/A

Lehigh Valley Health Network Neurosurgical 3 6 9 N/A N/A

Michigan Ear Institute Neurotology 3 6 9 N/A N/A

Oregon Health & Science
University

Neurosurgical 6 3 9 32 N/A

University of Michigan Head and neck
oncology

3 6 9 N/A 20

University of Southern
California

Neurotology 4 5 9 N/A N/A

University of
Wisconsin/Madison

Neurosurgical 4 5 9 N/A N/A

Brigham and Women’s
Hospital

Neurosurgical 5 3 8 19 N/A

Rhinology and Skull Base
Surgery Fellowship

Neurosurgical 4 4 8 45 N/A

University of Cincinnati Neurotology 6 2 8 N/A N/A

University of Colorado Neurosurgical 4 4 8 N/A N/A

University of South Florida Neurosurgical 3 5 8 N/A N/A

Case Western Reserve Neurosurgical 5 2 7 39 N/A

New York
Presbyterian/Cornell

Neurosurgical 3 4 7 3 N/A

Ohio State University Neurosurgical 4 3 7 29 N/A

Pacific Neuroscience Institute
& John Wayne Cancer
Institute

Neurosurgical 4 3 7 N/A N/A

The University of Kansas
Medical Center

Rhinology/endonasal 3 4 7 N/A 27

University of Washington Neurosurgical 5 2 7 N/A N/A

University of Toronto Neurosurgical 5 2 7 N/A N/A

Louisiana State University Neurosurgical 3 3 6 N/A N/A

McGill University Rhinology/endonasal 3 3 6 N/A N/A

Stanford University Neurosurgical 3 3 6 14 N/A

University of Pittsburgh
Medical Center

Rhinology/endonasal 5 1 6 N/A 25

Mount Sinai Health System Rhinology/endonasal 1 4 5 N/A 35

Ohio State University Wexner
Medical Center

Head and neck
oncology

3 2 5 N/A 29

Oregon Health & Science
University

Rhinology/endonasal 3 2 5 N/A 12

St. Joseph’s Hospital (Barrow) Neurosurgical 3 2 5 40 N/A

University of Ottawa Neurosurgical 4 1 5 N/A N/A

University of Pittsburgh
Medical Center

Neurosurgical 2 3 5 32 N/A

Indiana University Neurosurgical 3 1 4 N/A N/A

John Wayne Cancer Institute Neuro-oncology 3 1 4 N/A N/A

Neurosurgical 1 3 4 N/A N/A
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Table 4 (Continued)

Institution Type Total
recruitment
variables

Total
education
variables

Cumulative
score

Neurosurgery
US news
ranking

ENT US
news
ranking

Swedish Neuroscience
Institute

UC Irvine Medical Center Neurosurgical 3 1 4 N/A N/A

Providence Brain and Spine
Institute

Neurosurgical 2 1 3 N/A N/A

Johns Hopkins Hospital Neurosurgical 1 0 1 5 N/A

New York University Neurosurgical 1 0 1 1 N/A

Baylor College of
Medicine—Houston

Neurotology 7 5 N/A N/A

Duke University Rhinology and
endoscopic skull base

8 7 23 29

Emory University Rhinology 6 8 24 30

Harvard/Massachusetts Eye &
Ear Infirmary

Neurotology 8 5 N/A 4

House Clinic/UCLA Neurotology 5 4 N/A N/A

Indiana University Neurotology 6 3 N/A 45

Indiana University Advanced rhinology,
endoscopic sinus
and skull base surgery

4 8 N/A 45

Johns Hopkins Sinus Center Rhinology and skull
base surgery

7 8 5 5

Johns Hopkins University Neurotology 7 6 5 5

Kaiser Permanente Orange
County

Rhinology 6 8 N/A N/A

Louisiana State University Neurotology 7 9 N/A N/A

Mass Eye & Ear/Harvard Rhinology 8 8 N/A 4

Medical College of
Georgia—Augusta University

Rhinology-skull base
surgery

5 7 N/A N/A

Medical University of South
Carolina

Neurotology 5 7 N/A 15

Medical University of South
Carolina

Rhinology and
sinus/endoscopic
skull base surgery

6 8 N/A 15

Mount Sinai Health System
Rhinology Fellowship

Advanced rhinology
and endoscopic skull
base surgery

5 6 9 35

Mount Sinai-NY Neurotology 5 7 9 35

New York University Neurotology 6 6 N/A 26

Northwestern University Academic rhinology 7 7 10 N/A

Rush University Medical
Center

NeuroRhinology and
advanced rhinology

6 7 4 34

Sinus & Nasal Institute of
Florida

Rhinology 7 7 N/A N/A

Stanford University Neurotology 5 3 14 1

Stanford University Rhinology 8 7 14 1

Ohio State University Neurotology 8 6 29 19

Thomas Jefferson University Rhinology/skull
base

5 7 43 42

Neurotology 7 4 21 21

(Continued)
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and (5) University of Miami Miller School of Medicine
Otorhinolaryngology.

Comparison with Other Specialty Fellowship
Programs
►Table 5 presents results from similar analyses of fellowship
program informational material in other surgical subspecial-
ties. Previously, Gerlach and colleagues assessed the state of
spine fellowship informational resources, which included
overlap with many neurosurgical fellowships but was not

exclusively neurosurgical.3 The present study is largely neu-
rosurgical in focus with the caveat that skull base surgery is
often multidisciplinary in nature, involving collaboration
with subspecialties within otorhinolaryngology-head and
neck surgery (such as neurotology/lateral skull base surgery
and rhinology/anterior skull base surgery). The lone purely
neurosurgical study in ►Table 5 was performed using the
American Association for Stereotactic and Functional Neu-
rosurgery (ASSFN) and AANS Web sites to assess the current
state of functional neurosurgery fellowship program Web

Table 4 (Continued)

Institution Type Total
recruitment
variables

Total
education
variables

Cumulative
score

Neurosurgery
US news
ranking

ENT US
news
ranking

University California—San
Diego

University of Alberta—
Alberta Sinus Centre

Rhinology/
endoscopic sinus
and anterior skull
base surgery

5 8 N/A N/A

University of Arizona Rhinology and skull
base surgery

5 8 N/A N/A

University of California—Los
Angeles

Rhinology and skull
base

6 5 12 2

University of Iowa Neurotology 7 1 N/A 31

University of Miami Miller
School of Medicine

Neurotology 3 4 25 N/A

University of Michigan Neurotology 6 7 20 9

University of Minnesota Neurotology 5 3 N/A N/A

University of North Carolina Neurotology 8 3 N/A 38

University of North Carolina NeuroRhinology-
advanced rhinology
and skull base surgery

6 7 N/A 38

University of Pennsylvania Neurotology 7 5 N/A 11

University of Pennsylvania Rhinology and skull
base surgery fellowship

8 6 N/A 11

University of Pittsburgh Neurotology 6 6 N/A 25

University of Texas
Southwestern Medical
Center

Rhinology 6 5 30 N/A

University of Utah Neurotology 6 4 N/A N/A

University of Utah NeuroRhinology and
advanced sinus
surgery

4 8 N/A N/A

University of Virginia Neurotology 7 4 N/A N/A

University of Washington Rhinology and
anterior skull base
surgery

6 7 N/A 24

Vanderbilt University Rhinology and
endoscopic skull
base surgery

6 7 N/A 10

Vanderbilt University Medical
Center

Neurotology 7 2 N/A 10

Washington University—St.
Louis

Neurotology 7 5 N/A N/A
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sites.2 Ultimately, the objective of the Gariscsak et al study
was similar to that of the present study: to evaluate the
education and recruitment information available on the
ASSFN and AANS Web site fellowship databases, and to
ascertain associations betweenWeb site comprehensiveness
and program characteristics.2

Discussion

Social distancing imposed by the recent COVID pandemic
helped shift the approach of fellowship program outreach
and matching toward one that is increasingly dependent on
online materials.9 Web-based program materials have be-
come popular as a cost-effective means by which applicants
can learn about programs and through which programs can
attempt to recruit from amongst a diverse group of appli-
cants. Information on program Web sites and within sub-
specialty fellowship directories (e.g., AANS and NASBS
directories for skull base fellowships) functions as the
most readily available sources of information for most
applicants. Although most program Web sites are easily
accessible and have existed for several years, surveys of
neurosurgery fellowship applicants have indicated that the
lack of standardized program information and standard
application process acrossWeb sites significantly contribute
to the growing heterogeneity in the overall fellowshipmatch
process.10 Overall, this can increase the amount of time
needed to complete the fellowship application process and
thus, place undo administrative burden upon fellowship
candidates. Previous studies3,4,11–15 have investigated the
quality of information provided on web platforms for other
surgical specialties, including functional neurosurgical fel-
lowships and neurosurgical residency; however, the present
work is the first critical appraisal of skull base fellowship
Web site information.

In the present study, essential recruitment features such
as program description, contact information, and
selection/evaluation criteria were reported for most skull
base surgical fellowships, yet less than half of the assessed
programs list any additional information. Only 29 out of 99
programs have information on greater than half of the 13
recruitment features available online. Similarly, for educa-
tional features, less than half of the programs listed features
outside of operative experience, research opportunities, and
faculty list. Only 43 out of 99 programs listed greater than or
equal to 6 of the 11 education features. This indicates a
scarcity of information available on skull base fellowships.
Unfortunately, when important fellowship information is
difficult to access, applicants must expend additional time
reaching out to programs and current fellows at those
programs to learn critical details. This increases the stress
placed upon applicants who are busy fulfilling residency
training requirements.

Skull base is one of themost competitivefieldswithin both
neurosurgery and otorhinolaryngology, which are already
highly competitive fields. Considering this, it could be argued
that candidates intent on pursuing a skull base fellowship
would not be deterred bya fellowshipWeb sitehaving limitedTa
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information. Considering the short list of well-recognized,
reputable names within the field, the list of fellowships
narrows down even further for those who wish to remain
within academic skull base neurosurgery/otorhinolaryngolo-
gy. For what is undoubtedly an important career decision, it
could also be argued that those willing to pursue skull base
training would not be deterred by the presence or absence of
quality online information. Nonetheless, it is also important to
consider the fact that optimizing availability of online infor-
mational content regarding skull base fellowships might help
clarify interest in the field among residents considering post-
residency training options.

Comparison to Other Subspecialty Fellowships
Similar evaluations of fellowship informationalmaterials have
been conducted in other surgical disciplines such as plastic
surgery, orthopaedic spine surgery, general surgery, emergen-
cy medicine, orthopaedic sports medicine, and hand sur-
gery.3,4,11–15 Overall, these studies also draw attention to
the dearth of online information available regarding subspe-
cialty fellowships. This may be unfortunate for candidates
interested in matching into these fellowships because this
information would help potential candidates gain as much
insight as possible regarding essential program/training fea-
tures at an early junction in their training. Thus, this informa-
tion could help residents make decisions regarding their
interest in pursuing a specific subspecialty and prepare ac-
cordingly to optimize their candidacy for their fellowship of
interest. Examples of factors that candidatesmaybe interested
in learningmore about include expected clinical andoperative
experiences (types and numbers of cases), faculty with whom
the fellow would work, and demonstrated track record of
placing fellows into desirable faculty positions post-fellow-
ship. However, as of now, skull base fellowship program Web
sites consistently lack information on these factors. Improving
accessibility, uniformity, and quality of information provided
by program Web sites can enable applicants to make better-
informed decisions during the application process.

A Step in the Right Direction: Recent Changes to the
NASBS Web Site
At the time of initiation of this study in April 2023, theNASBS
had announced its plan to finalize a skull base fellowship
match program through its ownWeb site.16 The idea behind
this announcement was to addressmany of the areas of need
outlined herein. Ultimately, any program that agreed to join
in line with the NASBS announcement could officially enroll
to participate in the match process through nasbs.org. The
NASBS Skull Base Fellowship Match Web site now features a
total of 22 programs that will accept applications through
nasbs.org.16 According to the Web site, the first fellowship
positions will be offered for the July 1, 2025, match class.
Senior residents interested in applying must submit their
application during the open window of acceptance from
May 8 to June 15, 2023. On July 1, participating programs
will be able to download candidate applications and begin
scheduling interviews, which will take place from July 1
through October 1 of this year. Finally, candidates will be

expected to complete and submit rank lists by October 15,
2023. Other instructions featured on the Web site include a
notice to applicants to prepare a Letter of Intent, curriculum
vitae, and three letters of recommendation prior to the
opening of the application window. This centralized site
offers the benefits of a more uniform and streamlined
application process for both applicants and program coor-
dinators. Specifically, it will streamline common processes
by reducing overlap and requiring the maintenance of a
comprehensive and up-to-date database featuring partici-
pating programs. Support for a centralizedmatch system has
been demonstrated by program directors in other specialties
such as interventional neuroradiology.14 However, the pro-
cess of centralizing the current match system may entail
creating an oversight committee, which would need unani-
mous and active support from programs to be successful.
Although an enrollment of 22 programs in the NASBS
fellowship registry is a step in the right direction, the NASBS
will undoubtedly look to recruit more programs to partici-
pate each year. From the fellowship candidate’s perspective,
increased utilization of the central fellowshipmatch through
the NASBS would likely reduce the administrative burden
associated with applying to programs inside and outside of
the central match.

Limitations

We acknowledge several limitations to the present study. As
all program Web sites and resources were not standardized,
some information may have been missed due to variation in
sources. Evaluator bias may also have impacted the extrac-
tion of data, despite our attempts to mitigate the likelihood
of this occurring by incorporating multiple reviewers.
When extracting data, few programs listed their clinical
versus research faculty, which may result in misrepresen-
tation of program size in terms of the number of full-time
clinical faculty. This would tend to be a significant consid-
eration for fellows looking to optimize their experience by
gaining the maximum operative exposure during their
clinical year, so it would be useful to know the ratio of
skull base surgeons who are full-time clinical faculty versus
those who are research faculty. This study listed all faculty
that were mentioned in direct association with the individ-
ual program, but specific definitions or requirements used
to delegate individuals as “faculty” were not provided.
Furthermore, it is possible that certain fellowship programs
were not listed or discoverable through search engine
queries or through the NASBS, AANS, ANS, and ARS data-
bases and were thus overlooked and not included in this
study. Former studies have demonstrated that applicants do
not rely greatly on academic society Web sites or databases
for fellowship program information.14 However, a survey of
neurosurgical residents showed that approximately 93% of
them wished that national organizations would do more to
aid fellowship applicants. Suggested areas of improvement
include a common application and established due dates, a
detailed database, and transparency throughout the match
process, among others.10
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Conclusion

To our knowledge, this study is the first to perform a
thorough appraisal of the Web sites and available online
information for skull base fellowship programs. Despite the
availability of extensive online resources for many programs,
our data indicate that critical information relating to recruit-
ment and education are lacking. By presenting information
in amore comprehensive and transparentmanner, programs
may be able to attract more suitable candidates and enable
potential fellows to identify programs that best fit their
professional goals.
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None declared.
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