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Important note: Medicine is an ever-changing sci-
ence undergoing continual development. Research
and clinical experience are continually expanding
our knowledge, in particular our knowledge of
proper treatment and drug therapy. Insofar as this
book mentions any dosage or application, readers
may rest assured that the authors, editors, and
publishers have made every effort to ensure that
such references are in accordance with the state of
knowledge at the time of production of the book.

Nevertheless, this does not involve, imply, or
express any guarantee or responsibility on the part
of the publishers in respect to any dosage instruc-
tions and forms of applications stated in the book.
Every user is requested to examine carefully the
manufacturers' leaflets accompanying each drug
and to check, if necessary in consultation with a
physician or specialist, whether the dosage sche-
dules mentioned therein or the contraindications
stated by the manufacturers differ from the state-
ments made in the present book. Such examina-
tion is particularly important with drugs that are
either rarely used or have been newly released on
the market. Every dosage schedule or every form
of application used is entirely at the user's own
risk and responsibility. The authors and publishers
request every user to report to the publishers any
discrepancies or inaccuracies noticed. If errors in
this work are found after publication, errata will
be posted at www.thieme.com on the product
description page.

Some of the product names, patents, and regis-
tered designs referred to in this book are in fact
registered trademarks or proprietary names even
though specific reference to this fact is not always
made in the text. Therefore, the appearance of a
name without designation as proprietary is not to
be construed as a representation by the publisher
that it is in the public domain.

This book, including all parts thereof, is legally
protected by copyright. Any use, exploitation, or
commercialization outside the narrow limits set by
copyright legislation without the publisher's
consent is illegal and liable to prosecution. This
applies in particular to photostat reproduction,
copying, mimeographing or duplication of any kind,
translating, preparation of microfilms, and electro-
nic data processing and storage.
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Foreword

When Nitin Agarwal asked me to write this
foreword, | was happy to learn that he put
together his experiences, reflections, and
advice in this Neurosurgery Fundamentals.
The process of collecting important bits
of knowledge and insight is so critical and
| am happy to see a young writer already
making his contributions. | know from my
own writings that brevity is essential to be
relevant for medical students and residents,
and this handbook distills the basics of his-
tory, neurological examination, anatomy,
radiology, and the operating room. This
handbook also summarizes key concepts in
trauma, vascular, tumor, spine, functional,
and pediatric neurosurgery, which are the
clinical problems most likely to be encoun-
tered in patients in the early stages of the
aspiring neurosurgeon's career or when on
call in the middle of the night. The accompa-
nying figures and illustrations are well done
and complement the text. | particularly
enjoyed the roadmaps to academic careers
and the advice from masters. Getting leaders
in our specialty to share their insights on

Xii

succeeding in neurosurgery is invaluable
and rarely done, and this book captures the
advice of key leaders. | congratulate the edi-
tors and authors of this handbook. I expect
that it will soon become a classic for aspi-
ring neurosurgeons who want to get off on
the right foot, and that we will be seeing
this handbook in the coat pockets of many
neurosurgical subinterns and residents on
the wards.

Michael T. Lawton, MD

Professor of Neurosurgery

President and ChiefExecutive Officer
Barrow Neurological Institute;
Chairman

Department of Neurosurgery
Chiefof Vascular and Skull Base
Neurosurgery Programs

Robert F. Spetzler Endowed Chair

in Neurosciences

St.Joseph*s Hospital and Medical Center;
Phoenix, Arizona
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Preface

Neurological surgery is a complex and highly
selective specialty. As such, excellent texts
are available to educate medical students,
advanced practice providers, and residents
engaged in the field. Given the magnitude
of neurosurgical information to absorb,
many of the existing references may be
overwhelming. Neurosurgery Fundamentals
offers a portable reference for neurosurgical
providers in training to quickly digest the
essentials of neurosurgical care. Its content
enables quick preparation for medical
student sub-internships or neurosurgical
residency. Chapters include questions to aid

retention of knowledge. The text also features

a roadmap for matching into residency as
well as advice from prominent academic
neurosurgeons. Lastly, this handbook features
a comprehensive collection of resources
including textbooks, electronic resources,
conferences, grants and awards, select peer-
reviewed journals, organized neurosurgical
membership, and board review references.
High yield resources are highlighted to help
in reader identification. Overall, this text is
a unique and succinct guide for any aspiring
neurosurgical provider.

Nitin Agarwal, MD

Xiii
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1 Roadmap to a Career in Neurosurgery

Ahmed Kashkoush, David T Fernandes Cabral, Robert M Friedlander

1.1 Introduction

Neurological surgery is the field of medi-
cine dedicated to surgical treatment of
nervous system pathology within the
brain, spine, and in the periphery. The
American Board of Neurological Surgery
(ABNS) is responsible for selecting the
training requirements for Neurosurgery
residents.l Neurosurgery residency is
7 years (84 months) in duration, which
consists of 54 months of core clinical neu-
rosurgery and 30 months of electives. The
aim of this chapter is to lay down a frame-
work for preparing for the neurosurgery
residency application.

1.2 Applications
1.2.1 Match Data

For the 2017-2018 academic year, there
were 110 Neurosurgery residency pro-
grams accredited by the Accreditation
Council for Graduate Medical Educa-
tion (ACGME).2 Generally, Neurosurgery
programs accept 1 to 3 incoming residents
every year, with the larger programs
accepting 4 residents per year. Neurologi-
cal surgery was among the most competi-
tive specialties in the 2018 Match.
According to the National Resident Match-
ing Program (NRMP), there were a total of
310 applicants who preferred the specialty
for 225 positions (1.38 applicants/posi-
tions).3 Note: All NRMP statistics in this
chapter are calculated for applicants that
preferred Neurological Surgery (n = 310)
and not those that ranked Neurological
Surgery programs (n = 325).34 The match
rate for U.S. allopathic seniors into

Neurosurgery was 86%; for comparison,
the match rate for all specialties combined
was approximately 94%. For 43 total inter-
national medical graduate (IMG) appli-
cants in 2018, the match rate was 23%.5%

Given the limited spots open for incom-
ing residents, it is important to prepare
early in medical school for the application
process in order to have the best chance
for success.

In a survey of 28 out of 104 residency di-
rectors (27% response rate) for Neurologi-
cal Surgery conducted in March 2018,
responders were asked to cite factors in
interviewing and ranking applicants. Of all
factors, most program directors cited the
following as important factors for selecting
applicants to interview®6:
« Letters of reccommendation (100%).
= United States Medical Licensing Exam-
ination (USMLE) Step 1/Comprehensive
Osteopathic Medic al Licensing Exam-
ination (COMLEX) Level 1 scores (100%).
= Performing a neurosurgery rotation in
that department (88%).
= Alpha Omega Alpha membership (88%).
= Evidence of professionalism and ethics
(84%).

When asked about important factors in

ranking applicants, residency directors

most frequently citedé:

= Interactions with faculty during inter-
view and visit (96%).

= Interpersonal skills (88%).

= Interactions with house staff (88%).

= Letters of reccommendation (84%).

= USMLE/COMLEX Step 1 Score (84%).
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Results from the NRMP suggest that aca-
demic achievements are most important in
selecting applicants to interview, but person-
ality and interactions with others are most
influential in ranking applicants. Itis import-
ant to note that the relative importance of
each of these factors vary with program.

1.2.2 Qualifications

USMLE Step 1 scores are important screen-
ing factors to assess ot one’s candidacy for
neurosurgical residency programs. As
noted earlier, 100% of residency directors
utilize Step 1 scores to select applicants for
an interview.6 For those who matched in
Neurosurgery as their preferred specialty,
the mean Step 1 score for 2018 was 245
among 188 matched United States (US)
allopathic seniors according to 2018 NRMP.

data (»Table 1.1).3 For those 28 US seniors
who preferred Neurosurgery but did not
match in the specialty, the mean score was
234. Utilizing probabilities calculated with
2016-2018 data, the likelihood of matching
in Neurosurgery as their preferred specialty
with a score of 250 or higher is approxi-
mately 85 to 95%. For scores within the
ranges of 220 to 230, 230 to 240, and 240 to
250, the probabilities of matching are
approximately 50 to 60%, 70 to 80%, and
80 to 85%, respectively (»Fig. 1.1). For
IMGs, the mean scores for matched and
unmatched applicants are similar to those
of US allopathic seniors.5 However, a nota-
ble difference is that even with an extremely
high score (>260), the probability of match-
ing in Neurosurgery as a preferred specialty
for IMGs is still about 45% according to
2016-2018 NRMP data ( »Fig. 1.2). As such,

Table 1.1 Summary statistics on United States allopathic seniors that preferred neuro-

logical surgery*

Measure Matched Unmatched
(n = 188) (n=28)
Mean number of contiguous ranks U6.4 |‘135
Mean number of distinct specialties ranked 1 13
Mean USMLE Step 1 score 245 234
Mean USMLE Step 2 score 249 238
Mean number of research experiences 5.2 4.4
Mean number of abstracts, presentations, and publications 18.4 8.9
Mean number of work experiences 3.2 25
Mean number of volunteer experiences 7 6.9
Percentage who are AOA members 31.9 214
Percentage who graduated from one of the 40 US medical 13.6 10.7
schools with the highest NIH funding**
Percentage who have PhD degree 13.6 3.8
Percentage who have another graduate degree 20 28

*Used with permissions from NRMP.3

**Top 40 US medical schools with the highest NIH funding is from the NIH website.

Abbreviations: AOA, Alpha Omega Alpha; NIH, National Institutes of Health; US, United
States; USMLE, United States Medical Licensing Examination.
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