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MEETINGS
AANEM offers several educational events throughout the year. Our annual
meeting, UltraEMG, and other meetings provide learning and networking
opportunities for those involved in NM and EDX medicine. Attend our
meetings to build professional relationships and stay current in your practice.
EDUCATION
Stay up-to-date in your practice and meet education and maintenance of
certification requirements with exclusive AANEM products developed by
experts. Many products are free or discounted for AANEM members.
AANEM FELLOWSHIP MATCH
The AANEM fellowship match program provides a standardized timeline
and fair process for NM medicine and EMG-focused clinical neurophysiology
fellowship applications and offers.
NEWS SCIENCE EDITORIAL BOARD (NSEB)
The NSEB reviews several medical journals to identify important, newsworthy
items in the field and summarizes pertinent manuscripts to share with AANEM
colleagues. The NSEB consists of physicians from varied backgrounds and
practice settings.
MUSCLE & NERVE JOURNAL HIGHLIGHTS
Muscle & Nerve is a monthly, peer-reviewed, interdisciplinary publication of
original scholarly contributions centered on studies of the muscle; NM junction;
and peripheral motor, sensory, and autonomic neurons.
MEMBERSHIP
As a member of AANEM, you are an important part of a prestigious
community of healthcare professionals dedicated to strengthening the field of
NM medicine and providing the highest-quality patient care. AANEM provides
the tools you need to excel in your field, such as access to relevant research,
educational information, and opportunities for collaboration and communitybuilding across primary specialties.
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PRACTICE
AANEM offers several resources to help you succeed in your practice, such
as complimentary coding and billing assistance and information surrounding
government healthcare programs and rules (MACRA, EHR, MIPS, etc.).
AANEM also provides position statements on key topics and evidence-based
guidelines to help you deliver quality patient care.
ADVOCACY
AANEM’s advocacy efforts aim to improve the quality of patient care. We
monitor state and federal issues, work to ensure appropriate reimbursement,
create position statements to educate lawmakers and insurance companies, and
fight against fraud and abuse.
PROFESSIONAL STANDARDS
AANEM’s professional standards department helps medical professionals
attain and maintain certifications demonstrating knowledge in their field and
commitment to patient care. This is achieved through preparation and successful
completion of the American Board of Electrodiagnostic Medicine (ABEM)
Exam, maintenance of certifications through continuing medical education, and
participation in the Continuous Certification program. Technologists may earn
certification through successful completion of the Certified Nerve Conduction
Technologist (CNCT) Exam. There is also a process for CNCT certification
maintenance. Laboratories are acknowledged for achieving and maintaining
established levels of quality, performance, and professionalism through the EDX
Laboratory Accreditation program.
AMERICAN NEUROMUSCULAR FOUNDATION (ANF)
The ANF provides funds to help develop the next generation of researchers to
advance the science and practice of NM and EDX medicine with the ultimate
goal of improving the lives of patients with NM diseases.
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PRESIDENT’S PERSPECTIVE
Holli A. Horak, MD
2022 AANEM & ANF President

The 2022 AANEM Annual Meeting is just around the corner. I am thrilled we are able to host another hybrid annual meeting this year,
and I hope this format will allow everyone to attend, whether that is in Nashville, TN, or online via livestreaming.
I plan to attend in person at the beautiful Gaylord Opryland Resort & Convention Center in the heart of Music City, USA. I look
forward to enjoying the sights and sounds of Nashville, in addition to the wonderful educational offerings and social events AANEM
has planned for us.
I’ve chosen The Status of Inherited Muscle Diseases in 2022 as this year’s plenary topic to highlight the dramatic changes in how we assess and
treat patients with muscle diseases. Our expert plenary speakers will address important topics including the latest diagnosis, management,
and treatment approaches to various NM diseases, as well as strategies to achieve more equitable and truly patient-centered care.
I believe the AANEM Annual Meeting is unique in that every item is focused on the needs and education of physicians, technologists,
researchers, and allied healthcare professionals whose practices include NM, MSK, EDX, and NMUS. If you haven’t seen the official
2022 Planning Guide, I recommended finding it on the AANEM website. It includes a complete schedule of events for the upcoming
annual meeting. And if you have any questions, I encourage you reach out to the wonderful staff at AANEM. They are always happy
to help.
In this edition of AANEM Edge, you’ll find more information about the upcoming annual meeting, stories about each of our incredible
2022 Achievement Award winners, updates on the recent re-introduction of AANEM’s EDX legislation, and more. I hope you enjoy
this edition of Edge, and I hope to see you in Nashville this fall.
Warm regards,
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MEETINGS

Music City, USA Destination for 69th Annual Meeting
Join physicians, technologists, researchers, and other healthcare professionals from around the world in Nashville, TN, September 21-24,
2022, for the premier education event in NM and EDX medicine – the AANEM Annual Meeting!
Whether you choose to attend in person or online, you will have numerous opportunities to explore the latest research in NM and EDX
medicine, earn CME/CEUs, and connect with colleagues from around the world.
“I haven’t missed a meeting since my first one in 1998! The meeting is the perfect size for me, and the atmosphere is always
friendly and collegial. Everyone is approachable (including the experts). I have learned so much at these meetings that I
consider the AANEM my de facto mentor in
EDX medicine. I am looking forward to the
meeting in Nashville to learn of new updates
in NM and EDX medicine, and to reconnect
with the many friends and colleagues I’ve met
through my involvement with AANEM.”
- Vincent Tranchitella, MD

Customize Your Educational Experience
The AANEM Annual Meeting has a stellar lineup of sessions and workshops planned to give attendees the most comprehensive NMand EDX-related educational experience.
Create your own curriculum by choosing to attend sessions and workshops that meet your interests and needs for career development.
Whether you are just starting out or are advanced in your profession, you’re sure to find valuable and relevant information in NM, EDX,
MSK, NMUS, and other practice areas.
WORKSHOPS
New for 2022
• Instrumentation of the US Systems
• Facial NCS and Blink Reflexes
• NCS of the Foot
• Late Responses: F Wave and H Reflexes
• US of the Posterior Thigh
Back by Popular Demand
• EDX Evaluation of the Lower Cranial Nerves
• EMG Laryngeal
• Anatomy & Kinesiology of the Shoulder/Upper Limb
• SFEMG and Measuring Jitter Using Concentric Needle
• Skin Biopsy Technique & Applications
• Autonomic Testing Using Live Demonstration
• Cervical Radiculopathy/Brachial Plexopathy
• Advanced EMG and US of Respiratory System
• Advanced US Guidance for Neurotoxins
• Basic Nerve US
• MUP Quantitation
Workshops Designed for Residents & Fellows
• Unusual NCS
• EDX Evaluation of NMJ Transmission Disorder
• Basic MSK and Muscle US
• Pearls and Pitfalls in Performing NCS
• Advanced Nerve US

SESSIONS
New for 2022
• MSK Complications in Patients With NMD
• An Update on MSK Injections and Injectables
• Rheumatologic and Hematologic Complications and
Involvement in NMD Management of Pain in NMD
• Gene Impact of Muscular Dystrophies
• NM Medicine in the Federal Healthcare System
• The Changing Landscape of SMA: Caring for Patients
With SMA Neuropathies Associated With Monoclonal
Gammopathy
Back by Popular Demand
• Challenging Imaging Cases
• Myalgia and Muscle Stiffness
• EDX NM Challenging Cases
• Hot Topics in NM and EDX Literature
• Cutting Edge US and NM Imaging
• MUAP Recruitment Made Simple
Technologist-Focused Sessions
• Planning NCSs
• Basic Physiology - Axonal or Anomalies
• When Something Doesn’t Look Right: A Case-Based
Approach to Technical Anomalies on NCSs
• Neurodiagnostic Family Feud: Let Us Get on Your Nerves!
Continued on next page
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PLENARY SESSIONS

From Histologic Harpoons to Genetic Scissors: A Journey Through the
Muscular Dystrophies
Pushpa Narayanaswami, MD
• Associate Professor of Neurology at Harvard Medical School
• Vice Chair (Clinical Operations), Department of Neurology at Beth Israel
Deaconess Medical Center

Novel Therapeutic Approaches to LGMD
Kevin M. Flanigan, MD
• Professor of Pediatrics and Neurology at The Ohio State University
College of Medicine
• Director, Center for Gene Therapy, Abigail Wexner Research Institute
• Robert F. and Edgar T. Wolfe Foundation Endowed Chair in
Neuromuscular Research at Nationwide Children’s Hospital

Diagnosis and Management of LGMD
Teerin Liewluck, MD
• Associate Professor of Neurology at Mayo Clinic College of Medicine and
Science
• Consultant, Muscle Pathology Laboratory and Division of Neuromuscular
Medicine, Department of Neurology at Mayo Clinic
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The Current Approach to Management of Inherited Muscle Disease
Aloysia L. Schwabe, MD
• Associate Professor, Departments of PM&R and Pediatrics at Baylor
College of Medicine
• Division Chief of Pediatric PM&R at Texas Children’s Hospital
• Co-Director, Motion Lab at Texas Children’s Hospital
• Advisory Board Member, Texas A&M Department of Biomedical
Engineering

New Treatments for Duchenne Muscular Dystrophy
Emma Ciafaloni, MD
• Professor of Neurology, Pediatrics, and Obstetrics and Gynecology at the
University of Rochester Medical Center
• Robert C. and Rosalyne H. Griggs Professor in Experimental Therapeutics
of Neurologic Disease at the University of Rochester Medical Center

Applying Equity Frameworks in Inherited NMDs
Molly M. Fuentes, MD, MS
• Assistant Professor, Department of Rehabilitation Medicine at the
University of Washington
• Attending Physician at Seattle Children’s Hospital
• Consulting Physician at Alaska Native Medical Center
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2022 AANEM Annual Meeting Registration
Registration is open for the 2022 AANEM Annual Meeting. Register online at aanem.org/AnnualMeeting by August 31 to save. This
year’s meeting offers two ways for you to participate – in person or virtually.
The 2022 annual meeting offers up to 22 AMA PRA Category 1 Credits™ for physicians and 22 CEUs for technologists and other
healthcare professionals. Physicians who attend the annual meeting will also receive free access to 12 Self-Assessment CME after the
meeting. All ABEM-certified technologists will receive 1 free CNCT checkpoint credit for attending the annual meeting and have access
to 2 additional checkpoint credits after the meeting.

1) In-Person Meeting Option

Register for the in-person meeting option for experiences that are only available onsite, such as admission to your
choice of concurrent in-person sessions, participation in hands-on workshops, access to the Exhibit Hall and the
Poster Hall, and opportunities to connect with friends and colleagues through various social events. The event space
is also conveniently located 10-15 minutes from downtown Nashville for guests wishing to explore Music City.

Full Attendance (Sept. 21 - 24)

Regular

Late

MEMBER

July 15 - Aug. 31

Physicians

$700

$775

Residents & Fellows

$425

$500

Technologists, Collaborators, Researchers

$425

$500

TPP Residents & Fellows

$160

$235

NONMEMBER

July 15 - Aug. 31

Sept. 1 - Sept. 21

Sept. 1 - Sept. 21

Physicians

$950

$1,025

Residents & Fellows

$575

$650

Technologists, Collaborators, Researchers

$575

$650

Friday-Saturday Attendance (Sept. 23 - 24)
MEMBER

July 15 - Aug. 31

Physicians

$375

$450

Residents & Fellows

$275

$350

Technologists, Collaborators, Researchers

$275

$350

NONMEMBER

July 15 - Aug. 31

Sept. 1 - Sept. 21

Sept. 1 - Sept. 21

Physicians

$500

$575

Residents & Fellows

$375

$450

Technologists, Collaborators, Researchers

$375

$450

Continued on next page
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2) Virtual Meeting Option

The virtual meeting option is offered for those unable to join us in Nashville, TN. This option includes access
to both the 2022 Annual Meeting Video Collection and an interactive livestream of specific featured sessions.
The 2022 Annual Meeting Video Collection includes recordings from most of the in-person meeting sessions,
available in an easy-to-access, on-demand format. Registration gives you access to all content in the video
collection forever and the option to claim up to 92.5 AMA PRA Category 1 Credits™ or CEUs for 3 years.
Virtual attendees are also invited to join featured sessions via livestream and chat with other virtual attendees,
connect with the live audience, and have questions answered by the presenters.

Virtual Meeting Stream + Collection

Regular

Late

July 15 - Aug. 31

Sept. 1 - Sept. 21

Physicians

$530

$605

Residents & Fellows

$370

$445

Technologists, Collaborators, Researchers

$370

$445

TPP Residents & Fellows

$265

$340

MEMBER & NONMEMBER

AANEM members and nonmembers receive the same great low price, thanks
to a generous grant from ABPN.

Save on Hotel Reservations
Make your hotel reservation through AANEM’s room block at the Gaylord
Opryland Report & Convention Center for rates as low as $249 per night.
By booking through AANEM, you not only lock in the best rates, but also
help AANEM meet its guaranteed minimum, which helps keep conference
costs lower.
Discounts are available through AANEM’s room block until August 29,
2022. Book now to save!
Click the “Book Your Room” link at aanem.org/AnnualMeeting.

Register online today at
aanem.org/AnnualMeeting.
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EDUCATION

Valuable Educational Resources
Explore dozens of self-directed educational resources in the AANEM Learning Center. Our innovative tools cover everything from
basic to advanced topics related to NM and EDX medicine and are available in interactive, video, and/or written formats. Many
resources are free or deeply discounted for AANEM members and offer CME/CEUs to help meet your continuous certification goals.
Teachable Moments
Catch up or relearn important NM medicine lessons with AANEM’s “Teachable Moments” series.
These free 2-3 minute videos cover a range of different topics and offer 0.25 AMA PRA Category 1
CreditsTM.
Nandedkar Video Subscriptions
Learn from recorded lectures and demonstrations, brought to you by many highly respected clinicians,
scientists, and teachers with decades of experience (including many well-known AANEM members).
These videos focus on technical and diagnostic aspects of EDX, and offer value to both novice and
experienced physicians. Physicians may purchase a 1- or 5-year subscription from AANEM.
Annual Meeting Video Collections
Looking for more content? The AANEM Annual Meeting Video Collections are large bundles of
recorded sessions – including PowerPoint presentations and videos - from recent AANEM Annual
Meetings. The 2021 Annual Meeting Video Collection, for example, includes 65 courses and offers
85 AMA PRA Category 1 CreditsTM and 36 Self-Assessment credits.
Interactive EMG Training Tools
Fine-tune and improve precision and accuracy in your assessments with the help of AANEM’s
four interactive EMG training tools. Purchase these valuable tools individually, or bundle to save.
The 4-product bundle is also available as an inexpensive annual subscription for residents & fellows
enrolled in AANEM’s Training Program Partnership. Watch our free demonstrations in the AANEM
Learning Center to learn more.
Self-Assessments
Use the annual AANEM NM and EDX Self-Assessments to test your knowledge as you prepare
for board exams or as a resource for obtaining Self-Assessment credits required for continuous
certification. Other “mini” or “topical” Self-Assessments are also available, and address a variety of
NM- and EDX-related topics, including back pain, ALS, pain in NM disease, diagnostic peripheral
neuropathy, clinical peripheral neuropathy, muscle disease, US, chronic inflammatory demyelinating
neuropathy, anatomy, and Charcot Marie Tooth.
Flashcards
Test your knowledge on anatomy and NCSs with our 44-card flashcard set. Designed as a study tool,
this set of questions and answers is a great opportunity to practice and apply topics of anatomy and
NCSs.
Performance in Practice Activities
Improve your practice by completing any of AANEM’s Performance in Practice (PIP) activities.
These pre-packaged modules, authored by leading experts in the fields of NM and EDX medicine,
guide you through long-term quality improvement exercises applicable to your practice. Each PIP
offers 20 PI CME to help meet your continuous certification needs and are free for AANEM
members ($250 value).

Find these resources and more in the AANEM Learning Center at education.aanem.org.
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AANEM FELLOWSHIP MATCH

Successful Two-Way Fellowship Match Hosted by AANEM
June 1, 2022, marked Match Day for the 97 residents and 64 NM or clinical neurophysiology programs involved in AANEM’s fellowship
match program this year. Initial feedback has been very positive. “We were excited to see participation in the match process increase,
especially the increase in number of applicants. We are working to increase interest in neuromuscular fellowships and look forward to
seeing the number of applicants continue to grow each year,” said Shirlyn Adkins, JD, AANEM Executive Director.
2022 Fellowship Match Data NM & CNP (EMG)			
2021
Number of Programs						52

2022
64

Number of Fellowship Positions Offered 				

114

93

Number of Applicants						76

97

Number of Positions Filled					69

87

Number of Completely Filled Programs				

31

45

Number of Applicants who Matched With One of Their Top 3 Choices

n/a

74 (48 candidates matched to their first choice)

On Match Day, candidates and program leaders alike expressed their approval of the new process. Several participants posted about
the match on Twitter. Nick Miller, MD, a 2022 fellowship applicant tweeted, “I met so many amazing people and programs through the
match. Thanks for a great experience! #AANEMmatch.” Carolina Garcia Santibanez, MD, a fellowship program director posted, “It was
a smooth process for our program. Got to meet so many good candidates. Certainly this application process/timing was much better for
residents and will hopefully help increase the interest for our amazing field!”
Zachary London, MD, Chair of the AANEM Fellowship Committee, has also received positive feedback. “So far, I have discussed the
match and its outcome with program directors at over 10 fellowships, and everyone seems very pleased with how smoothly the process
went,” he said. “Obviously, when there are more positions than applicants, not every program director is going to be happy on Match
Day. We still have a lot of work to do to promote the fields of NM and EDX medicine to residents, and having a later timeline will give
us more opportunities to do that.”
The AANEM Fellowship Portal was launched in 2021 to standardize a later application timeline and establish a process for handling
fellowship applications and offers for NM medicine fellowship programs. With this later timeline, “residents have more time to explore
different subspecialties before committing to one. Specifically, more residents will have rotations in NM medicine or EMG before the
fellowship application process starts, so they can make an informed decision about if the field is a good fit for them,” explained London.
In a recent article published in Muscle & Nerve, London and other Fellowship Committee members explained the new match process.
“In its first year, the NM Fellowship Portal used a unique one-way match, in which the portal released serial offers to applicants based
on rank order lists submitted by programs. A survey of fellowship directors and applicants following this process showed overwhelming
support for the standardized timeline and application portal, but all the program directors and most applicants favored moving to a
traditional match” (London ZN, Gable KL, Govindarajan R, et al. The NM fellowship portal and match. Muscle & Nerve. 2022;65(6):640645).
In 2022, AANEM hosted a traditional, two-way match to provide a fair and efficient process for all involved. “The match also prevents
programs from undercutting each other by making premature offers to residents. This is important for residents because they can
explore the full spectrum of programs that interest them and won’t feel pressured to accept a position at the first program that makes
them an offer,” said London. Both NM medicine and EMG-focused clinical neurophysiology programs were encouraged to participate.
As the AANEM continues to refine and improve the program, the association welcomes everyone’s feedback. “The nice thing about
having an AANEM-hosted application and match process is that we can easily update it to fit our needs,” said London. “We are currently
surveying program directors and applicants who just went through the match to learn how we can make the process even better next
year.”
To learn more about the AANEM’s fellowship match program visit aanem.org/Jobs/Fellowship. Feel free to contact
aanem@aanem.org with any questions or suggestions.
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NEWS SCIENCE EDITORIAL BOARD

NSEB Highlights the Latest in NM and EDX Science
Don’t have time to read all of the medical journals related to NM and EDX medicine? That’s okay! The News Science Editorial
Board (NSEB) works year-round to monitor 45 medical journals and online sources to share summaries of the most interesting
and relevant articles in neurology, PM&R, NM, and EDX medicine.
Article summaries from the NSEB are shared in the News Express section of the AANEM website; on AANEM social media
pages; and in Spark, AANEM’s biweekly email newsletter. The following are recent article summaries shared by the NSEB.

Identification of Serum Interleukin 6 Levels as a Disease Severity Biomarker in Facioscapulohumeral Muscular Dystrophy
Gros M, Nunes AM, Daoudlarian D, et al. Identification of
serum interleukin 6 levels as a disease severity biomarker in
facioscapulohumeral muscular dystrophy. J Neuromuscul Dis.
2022;9(1):83-93.

comparing healthy volunteers with FSHD patients within male
and female subgroups. The findings were further demonstrated
in a mice model showing serum IL-6 levels were significantly
increased in the severe FSHD-like model.

Submitted by: Pritikanta Paul, MD
Edited by: Rebecca O’Bryan, MD

Amongst the previous studies looking at disease biomarkers in
FSHD, this current study shows a reliable correlation
of a biomarker with the disease severity. The
authors also note that increased IL-6 has
been described in other NM disease.
Thus, the exact role of IL-6 in NM
pathology is poorly understood.
Further studies are needed to
confirm similar findings to
identify potential therapeutic
targets.

Summary: Facioscapulohumeral muscular
dystrophy (FSHD) is one of the most
common inherited myopathies,
presenting as slowly progressive,
often
asymmetric
muscle
weakness. Although a gain-oftoxic function secondary to
aberrant DUX4 expression
is the known etiology,
exact pathomechanism is
not known. Inflammatory
reactions are sometimes
seen in muscle biopsies,
leading to speculation of
the role of inflammatory
pathway activation in disease
pathogenesis. This retrospective
study analyzed serum cytokines
in 100 FSHD1 patients to identify
potential biomarkers.
Levels of 20 serum pro-inflammatory and regulatory
cytokines were measured in patients and compared with healthy
controls. Also, association between cytokine levels and clinical
scores was analyzed. Serum interleukin-6 (IL-6) levels correlated
negatively with disease severity. No differences were found in
serum IL-6 levels between the male and female groups, but a
significant difference in serum IL-6 levels was noted between
healthy volunteers and FSHD patients overall, and also when

Comments: FSHD is the
second most common
genetic
myopathy
and
further understanding of
disease mechanism is needed
to identify reliable biomarkers
and hence potential treatment.
Like many other NM diseases,
there is a need for a non-invasive
biomarker which can help monitor
treatment response for clinical trials in
FSHD.
This is a great study design showing a correlation between a
biomarker with disease severity and demonstrating the same in
an animal model. Similar studies showing elevated complement
proteins in FSHD patients have been reported in the recent
past. Thus, this type of study helps us identify a precision-based
treatment target. Further awareness and studies are required to
confirm the study findings.
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Mitochondrial Disease in Adults: Recent Advances and Future Promise
Ng YS, Bindoff LA, Gorman GS, et al. Mitochondrial disease
in adults: Recent advances and future promise. Lancet Neurol.
2021;20(7):573-584.
Submitted by: Raymond Rosales, MD, PhD
Edited by: Francisco Gomez, MD
Summary: This article provides a thorough review of
mitochondrial disorders in adults, including phenotype, imaging,
genotype, and biomarkers.
Approximately two thirds of cases of adult-onset disease are
caused by pathogenic mtDNA variants; the rest by nuclear DNA
genomics. Newly discovered biomarkers include FGF2133 and
GDF15, which are sensitive and specific for adult mitochondrial
diseases but may not be widely available yet.
Features that can alert the clinician to mitochondrial myopathies
include fatigability, myalgias (often exercise induced), exercise
intolerance, and lactic acidemia. Some mitochondrial diseases
might have concomitant peripheral neuropathy, be it axonal or
demyelinating, including POLG-related disease and mitochondrial
neurogastrointestinal encephalomyopathy. Mild bulbar weakness is
not uncommon.
Chronic progressive external ophthalmoplegia (CPEO) is one of
the most common adult clinical presentations of mitochondrial
disease. Seronegative myasthenia gravis (MG) (without AchR and
MuSK antibodies) is a notable differential diagnosis. Furthermore,

patients with CPEO may present with minor NM junction
electrophysiological abnormalities. Other differential diagnoses
include oculopharyngeal muscular dystrophy, congenital MG
syndrome, congenital myopathy, and myotonic dystrophy.
Other acute and subacute neurological presentations in
mitochondrial disease include stroke-like episodes, new onset
epilepsy, and brainstem findings secondary to metabolic
processes. Subacute optic neuropathy and hearing loss may also
be encountered.
The article includes an algorithmic approach to diagnosis of said
diseases.
Comments: This article provides an up-to-date review of the
clinical and biochemical approach to mitochondrial disorders in
adults. The clinical approach algorithm is especially useful. The
NM neuro-imaging features will hopefully also help clinicians.
The algorithm is useful for suspected acute presentations of
mitochondrial disease in adults: Stroke-like, brainstem and optic
neuropathy; as well as suspected slowly progressive neurological
presentations of mitochondrial disease in adults: Myopathy or
exercise intolerance, neuropathy, progressive optic neuropathy, and
ataxia with other systemic features.
This review will help everyone in the field understand the intricacies
of mitochondrial disorders in adults.

Peripheral Neuropathy Evaluations of Patients With Prolonged Long COVID
Oaklander AL, Mills AJ, Kelley M, et al. Peripheral neuropathy
evaluations of patients with prolonged long COVID. Neurol
Neuroimmunol Neuroinflamm. 2022;9(3):e1146.

pinprick, and vibrations were noted. Treatment was comprised of
corticosteroids and/or IV immunoglobulin (IVIG). Response to
the treatment was variable.

Submitted by: Niranjan Singh, MD
Edited by: Vishwajit Hegde, MD

Comments: Reports of peripheral neuropathy, mononeuritis
multiplex, brachial plexitis, cranial neuropathy, and orthostatic
intolerance have been reported in patients with COVID-19. Patients
with mild or asymptomatic COVID-19 or patients who recovered
from more severe infections continue to present with unexplained
fatigue/exertional intolerance, dysautonomia symptoms, and
sensory concerns. Those patients may need workup for SFN
including skin biopsy and treatment with immunomodulation.

Summary: In this retrospective analysis, authors analyzed crosssectional and longitudinal data from patients with World Health
Organization (WHO)-defined long COVID without prior
neuropathy history or risks who were referred for evaluation of
neuropathy.
The study found that small fiber neuropathy (SFN) after mild
COVID-19 was most common beginning within a month of
disease onset. The study is suggestive of infection-triggered
immune dysregulation as a common mechanism.
Among 17 patients analyzed by the study group, 16 had mild
COVID-19. Among the patients with mild COVID-19, 10/16
of lower leg skin biopsies pathologically confirmed small fiber
neuropathy. The initial SFN scores were abnormal - reduced to
40.7%. Distal muscle weakness, absent ankle reflex, abnormal distal

Though the study has a small number of patients, SFN appears
to be the most prevalent in this group with long COVID-19.
Some patients treated with steroid and most patients treated with
sustained IVIG perceived improvement. A spontaneous recovery
was also documented. This supports the hypothesis that some long
COVID-19 symptoms reflect underlying SFN.
The current study neither confirms causality nor the clinical
significance of magnitude of any association. More research is
required.
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Guillain-Barré Syndrome Following COVID-19 Vaccines: A Scoping Review
Lahoz Fernandez PE, Miranda Pereira J, Fonseca Risso I, et al.
Guillain-Barré syndrome following COVID-19 vaccines: A
scoping review. Acta Neurol Scand. 2022;145(4):393-398.

middle-aged males within a week following the first dose of the
COVID-19 vaccine, showing a typical demyelinating neuropathy
with albuminocytological dissociation.

Submitted by: Shan Chen, MD
Edited by: Rebecca O’Bryan, MD

Comments: The review was based on published data, which are
subject to the limitations of passive reporting systems.

Summary: The association of Guillain-Barré syndrome (GBS)
with COVID-19 vaccines has been unclear.

Another similar study identified 130 cases of presumptive GBS
in VAERS from Feb. to July 2021 and the median time to onset
of GBS following vaccination was 13 days and 121 cases (93.1%)
were serious, including 1 death. Their data suggested a potential
small but statistically significant safety concern for GBS following
receipt of the Ad26.COV2.S (Janssen) vaccine per the authors.

As part of postauthorization safety surveillance, the US Food
and Drug Administration (FDA) has identified a potential safety
concern for GBS following receipt of the COVID-19 vaccine.
In this study, the authors did a structured review based on two case
reports of GBS following COVID-19 vaccination, a systematic
review, and Vaccine Adverse Event Reporting System (VAERS)
analysis. The goal was to estimate the risk and describe the clinical
characteristics (CC) of these events.
They searched on MEDLINE and Embase, from the inception
to May 20, 2021, using the keywords: “Guillain barre syndrome”
and cross-referenced with “covid-19 vaccines.” They compared
the risk of GBS following COVID-19 vaccination with the
risk of GBS following the influenza vaccine. They identified in
the literature 43 reported cases of GBS following COVID-19
vaccination compared to 160-320 cases following the influenza
vaccination. Among these 43 cases, a mean age is 54 years and 23
(56%) were male. The types of vaccines used: Pfizer (22), Moderna
(9), AstraZeneca (3), Janssen (3), and Johnson & Johnson (1). 24
cases of GBS occurred after the first dose, with clinical onset of
7 days. CSF albuminocytological dissociation was reported in 7
patients, and EMG revealed a predominant demyelinating pattern.
These data showed that GBS following COVID-19 vaccination
is lower than the influenza vaccines. Most cases of GBS were

The discrepancy in the data between these two studies seems to
be quite significant and may be due to different search criteria and
time frame.
A further similar study on literature search after May 2021 would
be very helpful and also reveal the data for the booster dose of
COVID-19 vaccination.
This article would help address the GBS-related concerns people
have when they consider administration of COVID-19 vaccination,
and potentially improve our COVID-19 vaccination rate among
the general population. Healthcare providers may inform patients
that GBS is rare and anyone can get GBS. More than 100 million
adults in the United States have received the COVID-19 vaccines,
and there has been no significantly increased incidence of GBS.
While it may be too early to offer definitive scientific statements
on long-term adverse effects of the vaccines, the risk of death or
long-term complications from COVID-19 in adults far exceeds the
minimal potential risk, if any, of GBS. We will continue to update
our stance with the newest data once available.

Is There an Association Between Ulnar Nerve Hypermobility and Neuropathy at the Elbow?
Frost G, Varey P, Haldane C, Lee T, Finlayson H. Is there an
association between ulnar nerve hypermobility and neuropathy
at the elbow? Arch Phys Med Rehabil. 2021;102(11):2231-2238.
doi:10.1016/j.apmr.2021.02.021
Submitted by: Rebecca O’Bryan, MD
Edited by: Francisco Gomez, MD
Summary: This is a review of literature regarding associations
between ulnar nerve hypermobility (UNH) and ulnar neuropathy
at the elbow (UNE). Case control, cohort, and randomized
controlled trials (RCTs) were included. Studies diagnosing UNH
both with physical exam (3) and US (17) were included. Diagnosis
was made with both EDX studies and US. Studies looking at
post op findings, hereditary neuropathy with liability to pressure

palsy, polyneuropathy, trauma, and pediatric cases were included.
Cadaveric or animal studies were excluded.
20/645 studies met inclusion criteria, of which 18 were prospective.
17 of included studies stratified cases as stable, subluxation, or
dislocation of the ulnar nerve. Analysis revealed no association
between UNH and UNE. However, post hoc analysis of crosssectional areas (CSA) of the ulnar nerve in seven studies revealed
that the difference in CSA between stable and UNH was doubled
in the patients with UNE vs. those without. It was posited that this
may indicate that a more severe UNE may develop in those with
UNH, although sample sizes were underpowered for statistical
analyses.
Comments: While we do not always share review articles, this one

Continued on next page
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caught my eye, as the topic of UNH as either protective (Michelin
et al hypothesis that UNH may prevent excessive pressure in the
cubital tunnel) or alternatively a risk factor leading to more severe
UNE is a topic of hot debate.
This review lends credence to the view that overall, UNH is not

associated with increased risk of UNE, but that perhaps when
UNE does develop in those with UNH, it may be more severe
(higher CSA of the ulnar nerve). This was a well-done review,
and applicable to most clinicians with an interest in peripheral
neuropathy.

Chronic Inflammatory Demyelinating Polyradiculoneuropathy: Five New Things
Karam C. Chronic inflammatory demyelinating
polyradiculoneuropathy: Five new things. Neurol Clin Pract.
2022;12(3):258-262.
Submitted by: Niranjan Singh MD
Edited by: Vishwajit Hegde, MD
Summary:
Chronic
inflammatory
demyelinating
polyradiculoneuropathy (CIDP) is one of the most common
autoimmune neuropathies. The disease is heterogeneous with
atypical case and evolving immunomodulation therapy. There are
several recent developments in CIDP. This article brings us five
take-home points:
1. Classification of CIDP: The European Federation of
Neurological Societies/Peripheral Nerve Society (PNS) CIDP
criteria was revised in 2021 and classified CIDP into typical and
variant CIDP; atypical CIDP was dropped. CIDP variants included
distal CIDP, multi focal CIDP, focal CIDP, motor CIDP, motor
predominant CIDP, sensory CIDP, and sensory predominant
CIDP. Similarly, autoimmune nodopathy are no longer considered
part of CIDP. Electrodiagnostic criteria are now classified in to
supportive of CIDP and possible CIDP.
Typical CIDP will have evidence of primary demyelination in at
least 2 motor nerves and sensory conduction abnormality in 2
nerves. The possible CIDP patients may not meet electrodiagnostic
criteria but may have ultrasound or MRA abnormality, CSF protein
elevation, pathology on nerve biopsy.
2. The CIDP-CISP Relation: Chronic immune sensory
polyradiculopathy (CISP) was initially included as atypical CIDP in
2010 but in 2021 no longer considered CIDP. These patients had
chronic sensory ataxia with normal nerve conduction studies and
abnormal somatosensory evoked potentials, enlarged nerve roots,
elevated CSF protein, and inflammatory hypertrophic changes
in sensory nerve roots. Patients who has additional mild distal
weakness and mild abnormality in nerve conduction study are now

referred as CISP. These patients respond to immune modulating
drugs typically use for CIDP.
3. Current therapy of CIDP: Both steroid and IVIG remained
the 1st line of treatment and preferred over plasma exchange.
Cyclophosphamide, cyclosporine or rituximab can be considered
in refractory patient. CellCept, azathioprine and cyclosporine may
be considered as immunoglobulin or cortical steroid sparing agents.
SCIG has been found effective in CIDP and can be given weekly.
Less treatment related side effects including less fluctuation. 2021
guidelines suggest 1:1 does conversion. 0.2 gram/kilogram per
week and 0.4 grams/kilogram per week both were found to be
effective.
4. Antibodies and Serum Neurofilament Light Chain: Now
autoimmune nodopathy consisting of antibodies directed against
proteins located at or around the node of ranvier , neurofascinanti NF155, anti NF 140/186, Contactin-CNTN1 have been
described. These antibodies are rare and seen in less than 5%
patients diagnosed with CIDP. Now this entity is separate from
CIDP. They have a different pathology, acute onset, per non ataxia,
no evidence of inflammation or demyelination, and poor response
to IVIG. Serum neurofilament light chain level sNfL can be used
as a biomarkers of disease activity in CIDP though more studies
are needed.
5. Mimics of CIDP: These are rare and mostly due to over
interpretation of CSF and electrodiagnostic findings.
Comments: This article provides a nice summary on CIDP
depicting diagnosis of CIDP and a spectrum including CIDP
variants, atypical CIDP, nodopathy, CISP, diagnostic features
including use fullness of EMG and ancillary testing, CSF
studies and protein, treatment response from IVIG, steroids,
subcutaneous IVIG, use of rituximab in refractory cases, and over
diagnosis. This article is going to be very useful for diagnostic and
therapeutic purposes. Classification of CIDP is very important in
clinical management.

Thank You to Our News Science Editorial Board Members!
Niranjan Singh, MD (Chair)
Shan Chen, MD
Naglaa Gadallah, MD
Francisco Gomez, MD
Vishwajit Hegde, MD

Nakul Katyal, MD
Rebecca O’Bryan, MD
Marcus Pai, MD, PhD
Pritikanta Paul, MD
Milvia Pleitez, MD

Shailesh Reddy, MD
Raymond Rosales, MD, PhD
Eman Tawfik, MD
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MUSCLE & NERVE JOURNAL HIGHLIGHTS

Earn CME by Reading Muscle & Nerve
AANEM offers CME on invited reviews, monographs, and practice topic articles published in Muscle & Nerve. Simply read each article,
then answer questions and claim CME online through the AANEM Learning Center.
Invited Reviews
January 2022
Non-Length-Dependent Small Fiber Neuropathy: Not a Matter
of Stockings and Gloves by Franco Gemignani, MD; Maria F.
Bellanova, BSc; Elena Saccani, MD; and Giovanni Pavesi, MD

April 2022
Hereditary Myopathies Associated With Hematological
Abnormalities by Grayson Beecher, MD; Mark D. Fleming, MD,
DPhil; and Teerin Liewluck, MD

Claim CME at education.aanem.org/URL/JR90.

Claim CME at education.aanem.org/URL/JR93.

February 2022
Role of Electrodiagnosis in Nerve Transfers for Focal
Neuropathies and Brachial Plexopathies by Lawrence R.
Robinson, MD, and Paul Binhammer, MD

May 2022
Management of Spinal Muscular Atrophy in the Adult
Population by Nassim Rad, MD; Haibi Cai, MD; and Michael D.
Weiss, MD

Claim CME at education.aanem.org/URL/JR91.

Claim CME at education.aanem.org/URL/JR94.

March 2022
The Impact of Genotype on Outcomes in Individuals With
Duchenne Muscular Dystrophy: A Systematic Review by Shelagh
M. Szabo, MSc; Katherine L. Gooch, PhD; Alexis T. Mickle,
MSc; Renna M. Salhany Phar, MD; and Anne M. Connolly, MD

June 2022
Utilization of MG-ADL in Myasthenia Gravis Clinical Research
and Care by Srikanth Muppidi, MD; Nicholas J. Silvestri, MD;
Robin Tan, PhD; Kimberly Riggs, MPH; Trevor Leighton, MBA,
BSc; and Glenn A. Phillips, PhD

Claim CME at education.aanem.org/URL/JR92.

Claim CME at education.aanem.org/URL/JR95.

AANEM Monographs

AANEM Practice Topics

February 2022
Evidence-Based Guideline: Neuromuscular Ultrasound for the
Diagnosis of Ulnar Neuropathy at the Elbow by Steven J. Shook,
MD, MBA; Matthew Ginsberg, MD; Pushpa Narayanaswami,
MD; Roy Beekman, MD, PhD; Andrew H. Dubin, MD, MS;
Bashar Katirji, MD; Bharathi Swaminathan, MD; Robert A.
Werner, MD, MS; and Michael S. Cartwright, MD

April 2022
Guidelines for Ethical Behavior Relating to Clinical Practice
Issues in Neuromuscular and Electrodiagnostic Medicine by the
AANEM Ethics Committee
Claim CME at education.aanem.org/URL/PPEthics.

Claim CME at education.aanem.org/URL/MM72.
July 2022
Musculoskeletal Mimics of Cervical Radiculopathy by Faye Y.
Chiou-Tan, MD
Claim CME at education.aanem.org/URLMM73.

Muscle & Nerve, the official journal of the AANEM, is an international and
interdisciplinary publication of original contributions, in both health and
disease, concerning studies of the muscle, the neuromuscular junction, the
peripheral motor, sensory and autonomic neurons, and the central nervous
system where the behavior of the peripheral nervous system is clarified.
Please contact AANEM at membership@aanem.org with any questions about
Muscle & Nerve or for assistance updating your subscription.
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Issue Highlights – July 2022
Look for these popular articles in the July issue of Muscle & Nerve.
Musculoskeletal Mimics of Cervical Radiculopathy (Page 6)
Patients referred for electrodiagnostic testing for possible cervical
radiculopathy often have normal or non-diagnostic studies.
This may lead to frustration on the part of the patient and the
referring physician, who may have been hoping for a “positive”
test result. This review emphasizes that many of these patients
have musculoskeletal disorders. These may arise from the head
and neck, shoulder, elbow/forearm, or wrist/hand regions, or may
be manifestations of muscle/connective/autonomic, vascular/
autonomic, or biomechanical disorders. In addition, cervical
radiculopathy and musculoskeletal disorders may co-exist. Because
management is driven by accurate diagnosis, the perspectives
provided in this article will empower clinicians to optimize
management.

Delivering Multidisciplinary Neuromuscular Care for
Children via Telehealth (Page 31)
Several publications have described the feasibility and acceptability
of telehealth for patients with neuromuscular disorders in 1-to-1
visits with clinicians and in multidisciplinary care, particularly for
amyotrophic lateral sclerosis. However, there is far less literature
on telehealth for multidisciplinary pediatric neuromuscular care. In
this study of children with neuromuscular disorders, their parents,
and clinicians, telehealth appointments were found to have
both advantages and disadvantages relative to in-person visits.
Acceptability was rated as high by all categories of stakeholders; a
mix of the two visit types was thought to be appropriate for future
care. The authors provide a checklist for guidance in scheduling
the most suitable type of visit.

Evaluation of the Effects of Continued Corticosteroid
Treatment on Cardiac and Pulmonary Function in NonAmbulatory Males With Duchenne Muscular Dystrophy
from MD STARnet (Page 15)
Corticosteroids improve muscle strength and delay loss of
ambulation in Duchenne muscular dystrophy. However, they
produce many side effects. In view of this, when should
corticosteroids be stopped? This study sought to determine
whether corticosteroids were beneficial beyond loss of
ambulation. No difference between those who did or did not take
corticosteroids for more than 1 year after loss of ambulation was
identified in time to onset of abnormal left ventricular function,
but corticosteroids delayed the onset of abnormal forced vital
capacity. In an accompanying editorial, Drs. Paul and Kumar note
areas of agreement and disagreement between this study and ones
published previously. They recommend continuing corticosteroids
beyond loss of ambulation, but note that further studies are
needed, and that risk-benefit ratios must be assessed on a case-bycase basis.

Open-Label Pilot Study of Ranolazine for Cramps in
Amyotrophic Lateral Sclerosis (Page 71)
Muscle cramps are common in patients with amyotrophic lateral
sclerosis (ALS), but treatments are sparse, and none are FDAapproved for this indication. Motor neuron hyperexcitability plays
a role in ALS, and mexiletine has shown some success in reducing
muscle cramps in these patients by altering cortical and axonal
excitability. Ranolazine, a drug approved for angina, may also alter
excitability. In this study, ranolazine reduced cramp frequency,
cramp severity, and nighttime awakening due to cramps in a dosedependent manner in patients with ALS. No serious adverse events
were reported. Some patients experienced gastrointestinal side
effects. Because mexiletine is also effective and also is associated
with gastrointestinal side effects, it remains unclear whether one of
these is preferable to the other for this use.

Implications of Median Sensory Study to the Thumb and
Deltoid/Biceps Motor Unit Recruitment on Identifying C6
Root Avulsion in Upper Neonatal Brachial Plexus Palsy
(Page 24)
Neonatal brachial plexus palsies (NBPPs) most frequently involve
components of the upper plexus: C5-C6 roots and the upper
trunk. Distinguishing between pre- and post-ganglionic lesions
has implications for prognosis and decisions regarding surgical
intervention. The authors found that a low amplitude or absent
median sensory response, recording from the thumb, could identify
upper NBPP, but could not reliably distinguish root avulsion from
post-ganglionic lesions. On needle examination, the presence of
recordable motor unit action potentials from the deltoid and biceps
brachii muscles was atypical for root avulsions. An accompanying
editorial by Dr. Ioannis Karakis emphasizes the feasibility and
utility of the median sensory study, as described, for assessing
suspected NBPP, and discusses the value of electrodiagnostic
testing in these patients.

Stability of Serial Platelet and Urine Protein Measurements
in Patients Receiving Nusinersen for Spinal Muscular
Atrophy (Page 76)
Before administering nusinersen, an antisense oligonucleotide, for
patients with spinal muscular atrophy, clinicians routinely check
for thrombocytopenia and for proteinuria. This study sought to
determine how often these tests resulted in findings that caused
treatments to be withheld. None of the findings resulted in delays
or changes in nusinersen therapy. As they authors point out, larger
studies are needed, but if this data is confirmed, then less frequent
checks of platelets and of urine protein levels in these patients may
be warranted.
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MEMBERSHIP

2022 AANEM Achievement Awards
AANEM is pleased to announce the recipients of the 2022 AANEM Achievement Awards. Please join us in congratulating these
individuals on their outstanding contributions to the field of NM and EDX medicine. All award recipients will be recognized at the
2022 AANEM Annual Meeting.
Lifetime Achievement Award – Daniel Dumitru, MD, PhD
AANEM’s Lifetime Achievement Award is the highest honor
bestowed by the AANEM. It is given to members who are
recognized as major contributors in the fields of NM and EDX
medicine through their efforts in teaching, research, and scholarly
publications. Due to his lifelong dedication to patient care, PM&R
research, clinical and scientific education, and the AANEM,
Daniel Dumitru, MD, PhD, has been awarded the 2022 Lifetime
Achievement Award.
For more than 4 decades, Dumitru has provided
direct care for patients on a daily basis, a
responsibility he considers “an absolute
privilege.”
“I had always wanted to be
a doctor. It was amazing to
me that whenever I became
seriously ill, a doctor would see
me and help me get better. My
hope was to be able to also do
that for others,” said Dumitru.
He knew PM&R was the path
for him during his sophomore
year of medical school. He
remembers the day Randy
Braddom, MD, demonstrated
different gait abnormalities as well as
an EMG to his class. “The combination
of a specialty able to deal with patients who
had not only MSK and peripheral nerve disorders
from a diagnostic standpoint, but also implement
therapeutic strategies totally captivated me.”
In 1980, Dumitru graduated from the University of Cincinnati
College of Medicine. He went on to complete a residency in
PM&R at the University of Texas Health Science Center at San
Antonio and earn a doctor of philosophy from the University of
Nijmegen in the Netherlands.
Dumitru has held numerous administrative positions at the
University of Texas Health Science Center, including deputy
chairman, director of the residency program, director of the EDX
medicine clinic, and professor in the departments of occupational
therapy and physiology. He currently serves as a professor emeritus
in the department of rehabilitation after retiring from full-time
practice in 2020 after 40 years.
Throughout his career, Dumitru’s major focus for research was

clinical neurophysiology with an emphasis in volume conductor
theory. He says one of his greatest accomplishments was
developing a clinical quantitative model regarding single muscle
fiber volume conductor theory with his PhD advisor, Dick F.
Stegeman, PhD. “Through this research, I helped to expand the
accessibility of volume conductor theory for both near-field and
far-field generator sources through a qualitative model, known as
the leading/trailing dipole model, developed in conjunction with
Dr. Don Jewett” he said.
Dumitru has written numerous publications
in textbooks and significant peerreviewed journals, and created his
own comprehensive textbooks,
EDX Medicine, 1st and 2nd editions.
The idea to create a textbook
was planted early on in his
career. “When I was a resident,
I devoured the textbooks
available then by Drs. Joseph
Goodgold, Jun Kimura, and
Ernie Johnson.” Still, he was
left wanting more. “I wanted
to know more about the why
of it all. I figured the more
I understood the less I had to
memorize.”
Dumitru spent 5 years reading and
writing as many clinical and basic science
journals relating to clinical neurophysiology as he
could. “My garage was filled with thousands of copied,
highlighted, and commented-on journal articles,” he said. “I
became not only exhausted, but apparently immunocompromised
in some fashion and came down with Guillain-Barré - a heavy
price to pay.”
Reflecting on his experience, he said, “I was pleased with the
textbook as being the book I wanted to have as a resident. I can
only hope it served that purpose.” Dumitru’s EDX Medicine is
now widely used in training programs across the world.
Still, he hasn’t forgotten the criticism he faced at the start of this
endeavor. “I’ll never forget talking to quite a few luminaries in
EDX medicine at the time, and all but one person said pretty much
the same thing over and over in one form or another: ‘Who do
you think you are?’ ‘What makes you think you have anything to
contribute in this field?’ ‘Why would anyone want to read anything
you would write?’”
Continued on next page
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His best advice for early-career physicians and researchers is “to Some of Dumitru’s favorite memories over the years include
never let anyone ever try to tell you that you can’t do something the many meaningful connections he’s made through AANEM.
worthwhile or make a significant contribution even if no one “I still remember meeting Drs. Ernie Johnson, Jun Kimura, and
knows who you are. Yes you
Erik Stålberg, during a course
can! Even the most wellI participated in for the first
“It has been an honor and privilege to get to know so many
known person had to start as
time. I kept thinking to myself,
smart and interesting people through the AANEM. I consider
an unknown.”
‘Wow, what am I even doing
myself blessed to have been a tiny part of a much larger
on this platform with these
community interested in EDX medicine.”
Dumitru’s guidance has been
icons?’”
invaluable to the AANEM.
Since joining as a member in 1984, he has served on dozens of “It has been an honor and privilege to get to know so many smart
committees, as well as Secretary/Treasurer (1996-1999) and and interesting people through the AANEM. I consider myself
blessed to have been a tiny part of a much larger community
President of the AANEM Board (2000-2001).
interested in EDX medicine.”

Distinguished Physician Award - Anthony E. Chiodo, MD, MBA
AANEM honors one member each year who has provided
distinguished service as a clinician and/or educator and is an active
supporter of AANEM activities. Due to his outstanding work in
the field of PM&R as it relates to spinal cord injury and quality
of life for his patients, as well as his teaching and involvement
with the AANEM, Anthony E. Chiodo, MD, MBA,
has been selected for the 2022 Distinguished
Physician Award.
Chiodo earned his medical degree
at the University of Connecticut
Medical School. He completed
a residency in PM&R, served
as chief PM&R resident, and
completed a fellowship in
NM disease and PM&R at
the University of Michigan
Hospital. He also earned
a
master
of
business
administration
from
the
University of Massachusetts,
Isenberg School of Business.
Chiodo decided to pursue medicine
because he wanted to help people, and
he really liked science. He said medicine
was the pathway that best combined these
interests.
“I initially thought I would go into sports medicine but knew that
I did not want to spend my time gaining experience and spending
time in an operating room. PM&R was the logical best choice
with this issue. However, once I started to do multidisciplinary
rehabilitation, I really enjoyed teams working together to help
patients after catastrophic illness or injury get back to their lives.
Applying this experience working with patients with neuromuscular
disease and using clinical medicine and EDX medicine to make the
diagnosis really pulled together all of my interests.”
Chiodo began his position at the University of Michigan Medical

School in 1987 as a lecturer for the department of PM&R. He
currently serves in multiple capacities there; he is the associate
chair for clinical affairs for the department of PM&R and medical
director for the Burlington ACU, the spine program, and the spinal
cord injury program. He is also co-director for the University of
Michigan Spinal Cord Injury Model System (SCIMS),
clinical director and fellowship director of UM
spinal cord injury medicine, and clinical
professor for the department of PM&R.
He is one of only a few physiatrists
to obtain sub-specialty board
certification in pain medicine,
EDX medicine, and spinal cord
injury medicine.
Chiodo’s favorite part of being
a physician is the opportunity
to not only connect with
patients, but to do so in a way
that truly makes a difference in
their everyday lives. “This could
be by making the correct diagnosis
and directing them to the correct
care, identifying risk factors for
secondary health conditions and getting
them treatment, or directing rehabilitation
efforts so that they are more functional in their
lives,” he said.
Chiodo has been an active member of the AANEM since 1988. He
has served on the AANEM Board in many capacities, most recently
as President in 2019 and prior to that as Secretary Treasurer, and a
Board member. He also served as chair of numerous committees,
including the Annual Meeting Coordination, Finance, CME
Advisory, Disciplinary, Nomination, Appeals, Special Interest
Groups, Course, and Musculoskeletal Committees. He currently
serves on the Finance Committee, PM&R Membership Task
Force, AANEM Connect, and Nominating Committee.

Continued on next page
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“AANEM is a great organization with neurologists and physiatrists
working together to care for patients with neuromuscular and MSK
disorders,” said Chiodo. “There is great collaboration, and together
we bring perspectives that makes us a better organization.”

Andary, England, Dillingham, Kincaid, and Grant. I appreciate
Shirlyn Adkins and the staff at AANEM who are such a huge
source of support and energy in doing all the work we have done
at AANEM over the years.”

Chiodo himself is an inspiration to many. “It is always a pleasure to
hear back from a fellow or resident trainee who lets me know how
much our interactions in their training made a difference in their
practice,” said Chiodo. “I also think
it is neat when someone approaches
Chiodo is grateful for the many
mentors who have impacted his “AANEM is a great collaborative organization me or contacts me about a course I
career. “James Albers was my with neurologists and physiatrists working gave or a paper I wrote and engages
fellowship director and had a huge together to care for patients with neuromuscular me on how to apply these findings
in particular clinical situations. These
impact on how I approach patient and musculoskeletal disorders.”
really bring home to me the practical
evaluation and management. He
was critical in developing my EDX skills. James Leonard was value of these experiences.”
my residency program director and really taught me how to be
a physician. Steve Geiringer was my assistant residency program Chiodo appreciates his wife’s endless support. “I could not do any
director and taught me so much about EDX. Kate Stolp was my of this without the support I get at home. My wife, Wendy, puts
residency program chief and preceded me in the neuromuscular up with the meetings, travel, and time away from home. I am very
fellowship. She showed me a path for my career and has been grateful.”
a good friend throughout my AANEM career. So many leaders
at AANEM inspired me as I began to volunteer, including Drs.
Chiodo encourages early-career physicians to volunteer and get
involved. “It will enrich your career (and your life). You will make
great friends and you will become a better physician.”

Distinguished Researcher Award - Anthony A. Amato, MD
AANEM’s Distinguished Researcher Award honors members
who have made continuous significant contributions to clinical
neurophysiological, NM, or MSK research. Based on his many
years of dedicated research, outstanding clinical teaching, and care
for patients with NM diseases, Anthony A. Amato, MD, has been
awarded the 2022 Distinguished Researcher Award.
Amato’s passion for medicine ignited when
he was young. “My father passed away
when I was in junior high from a
lengthy illness that inspired me to
go into medicine.” Amato was
the first person in his family to
go to college, and he received a
scholarship through the United
States Air Force (USAF) for
medical school. “I thought
about aerospace medicine and
NASA, and I completed extra
training to get my “wings” as
a Flight Surgeon. However,
I found out that I got way too
motion sick pulling Gs in training
centrifuges and doing loops and
spins in jets. I just did not have the
‘Right Stuff ’, so I stuck with neurology.”
“As most neurologists would tell you, I
always liked solving puzzles and trying to figure
out where the ‘lesion’ might be based. Trying to localize the
lesion by determining their clinical, electrophysiological, and
histopathological ‘phenotype’ has always been rewarding in this

regard. Also, my best mentors were NM specialists, and they drew
me into the field.”
Amato served 14 years as an officer in the USAF and received
numerous decorations, including the Meritorious Service Medal.
After service in the USAF, Amato was on staff at the
University of Texas Health Science Center in San
Antonio for 3 years before he was recruited
to Brigham and Women’s Hospital and
Harvard Medical School. Amato
started and directed the clinical
neurophysiology
fellowship
and NM medicine fellowship
at Harvard Partners (BWH/
MGH). This is the largest
NM training program in the
country. He has mentored over
100 fellows, many of whom
now direct NM programs
across North America, and
he has received numerous
accolades for his teaching.
“I’ve been so lucky to be able to
work with the brightest medical
students, residents, and fellows that
I could possibly imagine. I’m constantly
kept on my toes with their insightful questions
and often learn as much from them as they do from
me. I have had the extraordinary opportunity to work with the
next generation of our academic leaders and watch them grow and
prosper over the years,” said Amato.

Continued on next page

SUMMER 2022 • 18

Amato was a founding member of the Muscle Study Group
(MSG) and served on the Executive Committee. “Our first two
studies were in inclusion body myositis (IBM). The third trial was
my first National Institutes of Health (NIH) grant in which we
did a trial of etanercept in dermatomyositis. The MSG has slowly
grown to over 500 members across the world.”

In addition to his impressive research and educational endeavors,
Amato has been an active member of the AANEM since 1993.
Amato has served on numerous committees, and he is currently
Chair for the American Neuromuscular Foundation Research
Committee. “I have had a great time serving as a member of
the ANF Research Committee and the last couple years as chair.
The best part is working with such outstanding colleagues on the
The MSG not only does myopathy studies, but also trials regarding committee, reviewing grants together, and the discussions. These
peripheral neuropathies, myasthenia, and motor neuron disease. committee members take a lot of time doing this because they,
Amato said the MSG is a great way for early-career physicians to too, benefited from reviews of their grants and want to pay it
learn from others in how to put together clinical trials and/or to forward,” said Amato. “I am constantly learning about cutting edge
at least take part as a site
research by serving on this
investigator.
committee. Over the years
“I’ve been so lucky to be able to work with the brightest medical the quantity and quality of
“I have to thank Berch students, residents, and fellows that I could possibly imagine. the research grants have
Griggs for being a I’m constantly kept on my toes with their insightful questions and risen exponentially. By
tremendous mentor to often learn as much from them as they do from me. I have had the funding research, we are
me. He not only got me extraordinary opportunity to work with the next generation of our able to help train earlyinvolved in the MSG academic leaders and watch them grow and prosper over the years.” career investigators and
and taught me how to do
advance new treatments
clinical trials, but also taught me how to review manuscripts when for neuromuscular disorders. I think funding will continue to
he was the editor for Neurology. This helped me a lot in my own increase over the years.”
writing of papers. His mentorship in this regard paved the way for
me to serve on editorial boards for Muscle & Nerve and Neurology Amato advises early-career researchers to connect with fellow
and for the past 7 years as associate editor for Neurology handling researchers. “Go to meetings, such as the AANEM’s and other
the neuromuscular manuscripts.”
societies’, and introduce yourself to other young researchers
as well as senior investigators. Look for ways to collaborate and
Amato has been a primary investigator in many clinical research express your interest in clinical trials.”
trials involving patients with a variety of NM disorders. “Much
of my clinical research over the years has involved how to better He is looking forward to connecting with colleagues at the
diagnose IBM and being involved in treatment trials. We hope to upcoming AANEM Annual Meeting in Nashville. “After these
start a Phase 3 trial in IBM on a drug developed by my colleague past 2+ years with COVID, I look forward to getting together
Steve Greenberg this fall. Currently, I am the principal investigator with colleagues, hopefully seeing their faces without masks. This
(PI) on an NIH-sponsored NeuroNEXT trial on ManNAc in has always been the best part of the meeting for me. I also enjoy
patients with GNE myopathy that just started enrolling in April meeting new people whom I hope will become new friends.”
2022.”
Amato would like to thank his wife, Mary, and children, Joe, Erin,
Amato is also currently an investigator in other clinical trials Michael, and Katie for their support over the years. “I could not
involving different forms of inflammatory myopathy, myasthenia have done this journey without them.”
gravis, and neuropathies. “My goal is to try to find better treatments
for the various neuromuscular disorders we see and to train the
next generation of clinical researchers.”

Jun Kimura Outstanding Educator Award - David C. Preston, MD
AANEM’s Jun Kimura Outstanding Educator Award recognizes
members for their significant contributions related to NM and
EDX medicine education. David C. Preston, MD, has been
selected for the 2022 Jun Kimura Outstanding Educator Award.
Preston has inspired generations of neurologists, NM physicians,
physiatrists, and other members of the NM/EDX fields. He has
left an immeasurable impact on his residents, fellows, technologists,
and colleagues, from his training, academic work in his major
publications, sessions at the AANEM conferences, and work in
the emerging field of NMUS.
Preston said his path to medicine “was actually a fortuitous
route - no one in my family had ever been a doctor, and I had
no interest in being a doctor.” His father, grandfather, and great-

great grandfather were all engineers. He was also interested in
math, science, and electronics, so he went to Case Western Reserve
University to study biomedical engineering.
Preston was introduced to the idea of medical school in college.
“One of my biomedical engineering professors had done the first
2 years of medical school to learn anatomy and physiology to make
himself a better biomechanical engineer. He was a spectacular
teacher and motivator. I thought in the back of my mind, ‘That’s
kind of a clever idea; maybe I should think about doing that.’”
He began taking pre-med courses, and as he got closer to
graduation, decided to apply to medical school. “I wasn’t quite sure
where this would take me, but once I got into medical school, I
found it absolutely fascinating. Every single day I was learning new
Continued on next page
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things, amazing things, and it just took over my life.”
Preston earned his MD from Case Western Reserve University
and completed a neurology residency and clinical neurophysiology
fellowship at Tufts Medical Center. He is currently a professor
of neurology at Case Western Reserve University
School of Medicine; vice chair of the neurology
department, program director of the
neurology residency, and director of the
NMUS laboratory at the Neurological
Institute at University Hospitals
Cleveland Medical Center.
He has received numerous
awards and honors throughout
his career, including 2021
Academy
of
Scholar
Educators, Case Western
Reserve University, School
of Medicine; 2020 Robert
B. Daroff Department of
Neurology
Excellence
in
Teaching Award; and 2019
Dennis, MD, Landis Department
of Neurology Excellence in Teaching
Award for PGY3 Residents.
Preston has an extensive background in research
and education, and he has published more than 65 original
contributions, in addition to writing 25 chapters in neurologic,
orthopedic, and internal medicine textbooks. He’s directed and
lectured in more than 30 CME courses on NM disorders, EDX
testing, and NMUS at the American Academy of Neurology, the
AANEM, and Harvard Medical School.

became interested in peripheral nerve and muscle disorders and
EDX testing and found a teaching source that really made it come
alive to them and motivated them.” Preston said that’s always been
important to him as an educator – “you always want to motivate
the next generation.”
Preston is also known as an early proponent of
NMUS, and in recent years he has become
a leader in the field. He developed a
robust NMUS curriculum at his
own institution and since then,
NMUS has continued to take
off. “NMUS has dramatically
changed the care that we can
deliver to our patients. In my
opinion, this is one of the
biggest advancements in the
field in the last 30 years.”
Preston is proud of the impact
he’s had on the development of
ABEM’s NMUS Certificate of
Added Qualification. “I was part of
a group of experts who got involved
in creating a board certification in
NMUS. This was a gigantic endeavor
because we had to gain support of the
AANEM and then create the board examination
itself,” he explained. “The whole idea was to help improve
the quality of the tests, improve the education of the people who
are learning to do the tests, and to support our own members.”

Preston considers his greatest career accomplishment of all to be
his students. He has trained more than 300 neurology residents and
75 NM fellows and said there
With his wife and colleague, “Our trainees’ successes are our successes as educators. is nothing more amazing than
Dr. Barbara Shapiro, he wrote When one of my former residents or fellows publishes a seeing his students succeed.
Electromyography and Neuromuscular landmark paper, or wins an award, or is now a chair of “Our trainees’ successes are our
Disorders, Clinical Electrophysiologic and a department it’s an amazing success for them, but it’s successes as educators. When
Ultrasound Correlations. This best- also a success for us.”
one of my former residents or
selling textbook is one of the most
fellows publishes a landmark
comprehensive EDX resources
paper, or wins an award, or is
for beginners, and it has served as the foundation upon which now a chair of a department, it’s an amazing success for them, but
physicians around the world learn EMG.
it’s also a success for us.”
Preston has been told by many trainees he has met across the
world that his book is the best EMG book in their countries
and that it’s changed their lives. “It’s very humbling,” he said. “I
imagine these people were going through neurology or physiatry
and deciding which way they wanted to go. At some point they

“I really owe a lot to my mentors for inspiring my involvement
in education. They really got me into teaching, education, and
writing.”

Earnest Johnson Outstanding Educator Award - David R. Del Toro, MD
The AANEM’s Earnest Johnson Outstanding Educator Award
recognizes members for their significant contributions related
to NM and EDX medicine education. Due to his decades-long
commitment to education, David R. Del Toro, MD, has been
awarded for the 2022 Earnest Johnson Outstanding Educator
Award.

“Although my undergraduate degree is in mechanical engineering,
I was always fascinated by the human body and how it works. After
working as an automotive engineering intern for two summers at
Buick Motor Division in Flint, MI, I realized that I did not have
the passion for a career as a mechanical engineer (or automotive
engineer), he said. “I completed a course in human physiology
early in my senior year of college and absolutely loved it. This

Continued on next page
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human physiology course, various discussions with my professors
and other engineering students going to medical school, as well
as exploring my desire to help people solidified my interest in
pursuing a degree in medicine.”
Del Toro graduated medical school at the Indiana
University School of Medicine, then completed
a PM&R residency at the Medical College
of Wisconsin Affiliated Hospitals.
“I like the combination of MSK
medicine and NM medicine that
PM&R had to offer. I also like the
patient populations that PM&R
physicians provide treatment
and management (e.g. patients
with limb loss, polytrauma,
and peripheral nerve injuries).
I also thoroughly enjoy the
fact that in PM&R we have the
opportunity to develop longterm relationships with some of
our patients.”
Del
Toro’s
faculty
academic
appointments date back to 1991 in
the department of PM&R at the Medical
College of Wisconsin in Milwaukee. He was
appointed as a PM&R instructor through 1994, assistant
professor through June 2000, associate professor through 2012,
and currently serves as the professor of the department of PM&R
at the Medical College of Wisconsin, Milwaukee.

The most valuable lesson he’s learned as an educator is “that I have
to keep learning, can’t stay stagnant, and must always listen to the
learners and understand their questions. Also, to be sincere and
genuine in my teaching.” Del Toro strives to achieve an interactive
approach to teaching students, residents, and fellows and tries to
get everyone engaged in group teaching sessions.
Del Toro has been a member of the
AANEM since 1992. Some of his
favorite memories of the association
come from our annual meetings. He
recalled one night, at the AANEM
Annual Meeting in Quebec,
when he was at a bar with
Mike Andary, MD, and several
other AANEM members
discussing foot EMG and
NCS techniques. “Mike asked
me to demonstrate some of
these techniques on his foot in
the bar, so I proceeded to draw
on his foot (as he sat on a bar
stool) and the bar became a miniEMG lab.”
At another AANEM Annual Meeting,
one of Del Toro’s colleagues told him that
he was noticing ongoing symptoms of numbness
and tingling in one of his feet, and he asked for Del Toro’s
opinion. “We ended up going to the exhibit hall where I borrowed
an EMG machine and performed a mini EDX study on his foot
and diagnosed tibial mononeuropathy in the foot.”

Del Toro has received numerous awards and honors throughout Del Toro has presented at the AANEM Annual Meetings more
his career, including the Robert Boyle Teacher of the Year award than 40 times. “I most enjoy the interaction between the workshop
in 2018, and again in 2020. Del Toro said this award is one of the participants and myself, the questions that arise from them, and
career accomplishments of which he is most proud. “The Robert the discussions that develop as a result of these interactions.”
Boyle Teacher of the Year award is voted on by senior PM&R
residents in our department. This award is particularly gratifying Hs is looking forward to meeting up with colleagues whom he
since it’s terrific to observe our residents being such avid learners hasn’t seen in over 2 years at the upcoming AANEM Annual
of EDX and NM medicine and that I was chosen for this award Meeting and celebrating with family who will be visiting Nashville
among so many outstanding physicianat the same time.
teachers in our department.”
“I want to thank so many people that
“I want to thank so many people that
have been integral in my success as an
One of Del Toro’s greatest mentors
have been integral in my success as an
educator.”
was Ernie Johnson, MD, for whom this
educator,” said Del Toro. “This includes
award is named. “After hearing him speak
my family, for their support throughout
I remember the phrase ‘don’t over read the EMG’ - meaning my career; multiple colleagues and staff at the Medical College of
remember to focus on the patient and their clinical presentation, Wisconsin & Department of PM&R; all of the AANEM staff;
and don’t overemphasize the EDX findings over the clinical certainly various patients that have taught me so much about
presentation. Both components (clinical & EDX findings) need to medicine and human nature; as well as all the learners (students,
fit together to yield the clinical diagnosis,” said Del Toro.
residents, fellows, etc.) that I have had the opportunity to teach
and interact with.”

Continued on next page
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Innovation Award - Timothy R. Dillingham MD, MS
AANEM’s Innovation Award honors forward-thinking members
for designing and developing products, services, or processes to
enhance or transform the quality of patient care through technology
and innovation. Due to his work in PM&R and innovations in the
bioengineering of adjustable lower limb prosthetics, Timothy R.
Dillingham, MD, MS, has been selected for the 2022 Innovation
Award.
Dillingham currently serves as the William J. Erdman II, professor
and chair for the department of PM&R at the
University of Pennsylvania. He earned his
medical degree from the University of
Washington, School of Medicine
and completed a residency in
rehabilitation medicine at the
University of Washington. In
addition to residency training,
Dillingham pursued research
in gait biomechanics and
motion analysis that resulted
in a master’s degree in
rehabilitation medicine.
Following
his
training,
Dillingham served for 4 years
in the United States Army at
Walter Reed Army Medical Center
during the Persian Gulf War. There,
he directed a large regional referral
prosthetics and orthotics clinic for active
duty personnel and retired military persons.
Upon completing his military service, Dillingham
joined the Johns Hopkins University School of Medicine
where he ran a similar regional interdisciplinary clinic for persons
with limb loss.
“Caring for persons with lower limb loss has always been a clinical
interest of mine,” said Dillingham. “It became apparent to me that
prosthetic socket technology was half a century out of date. It was
impossible to have a hard prosthetic socket adequately fit a dynamic
and changing limb, yet this is what most people received. The
published science regarding patient satisfaction with conventional
prostheses confirmed this impression and showed widespread
dissatisfaction with the fit and comfort of conventional devices.”
For the last 11 years Dillingham’s, research has focused on
prosthetic bioengineering of adjustable lower limb prosthetics.
He’s developed an array of lower limb prosthetics that are
comfortable, durable, and affordable to meet the pressing need for
better prosthetics. The company he founded, iFIT Prosthetics, LLC,
and his engineering partner, Advanced Design Concepts, created and
are now selling a full line of adjustable prostheses for persons with
transtibial and transfemoral limb loss.
“Adjustable sockets are ideal for the most challenging patients—
persons with renal and heart diseases, limbs with skin grafts,
and persons with bulbous limbs,” explained Dillingham. “These
prostheses allow patients to walk immediately and the socket will

comfortably accommodate the changes in the limb from reduction
in swelling and inflammation that occur over time.” They have also
demonstrated greater comfort and function than conventional
devices in published prospective trials.
Another key advantage of these modular and easily-shipped
prostheses is that they are fit with hand tools and can be fit
anywhere—clinics, hospitals, tents, etc. - no prosthetic facilities
are necessary. Further, the sockets work with most commercially
available pylons, knee units, and prosthetic feet.
“My son and I saw first-hand how these
prostheses can enhance care in low
resource countries during a medical
mission last summer to Botswana.
There we successfully fit 17
patients in 7 days, partnering
with local prosthetists,” he
shared.
“Although prosthetists are ideal
for fitting these devices, there
are not enough prosthetists
to meet worldwide needs,”
said Dillingham. “iFIT can be
fitted by trained and certified
prosthetist extenders, such as allied
rehabilitation professionals, military
medics, and prosthetic technicians
when prosthetists are not available and
the need is acute for these services.”
Developing an idea into a commercial product was one
of the greatest academic challenges Dillingham said he’s ever
undertaken. “Creating a new way of fabricating and fitting sockets
to better meet patient needs, demonstrating their effectiveness,
and creating products is a long and expensive process.”
His time-consuming endeavor included multiple cycles of design,
prototyping, clinical testing, and then redesign. “It took 8 years to
get to the geometry and materials properties that are used in the
transtibial sockets. Development of the transfemoral prostheses
proceeded faster, as we benefitted from our experiences with the
transtibial devices.”
Securing and maintaining funding has also been challenging. “I am
profoundly grateful for funding from the NICHD/ NCMRR and
the NIA over the past 11 years supporting our work.” He now
has additional NCMRR funding to develop and commercialize a
line of adjustable prostheses for children to accommodate their
growth. “Families spend substantial amounts of time acquiring
devices for their children and often have high co-insurances and
co-pays for these prostheses. In the next 6 months we want to add
devices for children and teenagers to our line of prostheses, which
will accommodate their unique residual limbs and provide 2 years
of comfortable use.”
His team is also actively seeking ways to bring these devices to
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people in Ukraine. “The prostheses were originally designed to
meet the needs of persons with lower limb loss in military conflicts
and in low resource countries. In a war-torn country with few
prosthetists, poor supply lines and few rehabilitation facilities, iFIT
prostheses provide an ideal means of meeting the needs of this
population,” he said.

Dillingham appreciates the many people who were instrumental in
his career, and feels fortunate to have crossed their paths. “Justus
Lehmann inspired my research career; George Kraft encouraged
me to join the AANEM and get involved in EDX medicine; and
Ellen MacKenzie taught me how to write grant proposals. I am
also very fortunate to have a wonderful and supportive wife,
Liliana, who is also a research collaborator, and two great boys,
Ingram and Rhys.”

There’s no doubt Dillingham
has had an incredible impact
reminds
on the future of prosthetics. “You cannot let things like manuscript rejections, not getting Dillingham
“Earning patents on these funded on a particular grant submission, or prototypes that just future innovators that
concepts
and
devices didn’t work get you down. My colleagues and engineering team perseverance is the key to
underscored the novelty of helped keep the innovative spirit going through the challenges we success. “Research, product
these devices. We were the faced—underscoring the importance of building a collaborative development, and clinical
first to enter this adjustable team for such endeavors.”
science are all fraught with
prosthetics
market
and
challenges and difficulties”
it is noteworthy that other companies followed our lead,” he he said. “You cannot let things like manuscript rejections, not
said. “Indeed, the large international prosthetics companies are getting funded on a particular grant submission, or prototypes that
developing some of their own. I believe that in 5 years, most just didn’t work get you down. My colleagues and engineering team
prostheses will have some adjustable socket features built into helped keep the innovative spirit going through the challenges we
faced—underscoring the importance of building a collaborative
them.”
team for such endeavors.”

Scientific Impact Award - Raghav Govindarajan, MD
AANEM’s Scientific Impact Award recognizes mid-career
members for serving as a first author, second author, or last
(senior) author on a published paper in a national or international
peer-reviewed, indexed journal within the past 2 years.
Raghav Govindarajan, MD, has been awarded
one of AANEM’s 2022 Scientific Impact
Awards, for his work as the senior
author on Anti-Calcitonin Gene–Related
Peptide Monoclonal Antibodies for
Neuropathic Pain in Patients With
Migraine Headache, published in
Muscle & Nerve.
Govindarajan’s interest in
research began when he was
in medical school. “I had
really good mentors when I
was doing my medical degree
back in India, and one of my
mentors was a neurologist. I did
research with him on neuropathy.”
That experience drove Govindarajan
to specialize in neurology, too. After
graduating medical school at Bangalore
Medical College, he moved to the US and
completed a neurology residency at the Cleveland
Clinic Foundation and a fellowship in NM medicine at
Washington University.
Govindarajan was particularly inspired by his residency mentor,
Dr. Salanga. “He was a NM physician and a very astute clinician.
He reminded me of Sherlock Holmes, putting clues together to
find answers for patients.”

Since then, Govindarajan has found research to be a big part of his
career. “In order to move the science forward and improve patient
care, you need to do research and find innovative ways to
understand and treat diseases. Research forces you
to think deeply about challenges and beyond
the clinic work that you do. If you like to
explore, if you like to be creative and
find out new things, I think research
is something that will satisfy you.”
Govindarajan is currently a
neurologist at HSHS Medical
Group and is an adjunct
professor of neurology at
Southern Illinois University
School of Medicine and
Andrew Taylor Still School
of Medicine. He has authored
more than 100 peer-reviewed
publications, edited 5 books,
and received 20 research grants.
He has been awarded more than
50 teaching awards including the
National Golden Apple Award from the
American Medical Student Association and
the American Academy of Neurology’s clerkship
director teaching award.
Some of his most recent research explored the role of anti-CGRP
therapy for neuropathic pain. Although clinical studies have
shown anti-CGRP monoclonal antibodies are highly efficacious
for migraine headache prophylaxis, their effects on nonheadache
chronic pain conditions, including neuropathic pain, in humans
Continued on next page
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are unknown. “I wanted to see if you could also use anti-CGRP
treatments to help with neuropathic pain,” he said. “We have
treatments for neuropathy, but the field has not moved forward as
much as we’d like to see. There have not been new treatments for
neuropathic pain.”

could help me put this project together and write the paper.”
Govindarajan enjoys being able to mentor and teach students. “I’ve
been doing the same thing for years, but when I teach something
to my students, it’s new for them. They are always so happy to
learn, and to see that on their faces - it reenergizes me and makes
my days even better.”

In his study, Govindarajan tracked migraine headaches and
neuropathy pain for patients who were on anti-CGRP treatment.
With treatment of anti-CGRP monoclonal antibodies, patients The most rewarding part of being an educator is seeing his
reported a 41.7% decrease in NPS scores from 89.3 at baseline students succeed. “I came to the US from India, and when I came
here, I didn’t know anyone.
to 52.1 at 12 months
posttreatment (P < .05), “In order to move the science forward and improve patient care, My parents couldn’t imagine
in addition to a decrease you need to do research and find innovative ways to understand coming to the US, so when I
in monthly headache days. and treat diseases. Research forces you to think deeply about went, it was their dream. My
“We found that anti-CGRP challenges and beyond the clinic work that you do. If you like to dream was to train at some
treatment helps neuropathic explore, if you like to be creative and find out new things, I think of the top institutions in the
pain get better. It doesn’t research is something that will satisfy you.”
US. So when I see my students
going to places I couldn’t even
work right away, but with
dream of - it’s incredible. Seeing them there makes me happy, and
time, you do see a decline in the neuropathic pain.”
is a dream come true.”
This research provides preliminary evidence that anti-CGRP
treatment might be useful in treating neuropathic pain. “We need The greatest piece of advice he gives to students is to never stop
bigger clinical trials to confirm, but this provides preliminary learning. “Be positive, be humble, and be ready to learn - the
learning will never stop. Every day, your goal should be to learn
evidence needed to pursue something like that,” he said.
something new. Keep moving forward.”
Govindarajan completed this research with one of his students,
Seung Ah Kang, BA. “I was lucky to have a good student who
Scientific Impact Award – Michael C. Munin, MD
AANEM’s Scientific Impact Award recognizes mid-career
members for serving as a first author, second author, or last
(senior) author on a published paper in a national or international
peer-reviewed, indexed journal within the past 2 years.
Michael C. Munin, MD, was awarded one of AANEM’s 2022
Scientific Impact Awards, for his work as the senior author on
Reliability and Validity of the Modified Heckmatt Scale in Evaluating
Muscle Changes With Ultrasound in Spasticity, published in Archives of
Rehabilitation Research and Clinical Translation.
Munin’s research has been inspired by his clinical practice, which
involves ultrasound (US) guidance techniques to improve outcomes
for patients receiving botulinum toxin and phenol neurolysis
injections to treat muscle spasticity and cervical dystonia. “I
noticed that many patients had changes in the echotexture of the
muscles that were injected. When present, these muscles had such
an abnormal appearance that I wondered if they would respond
to ongoing botulinum toxin treatment,” said Munin. “I also noted
that muscles had either global or patchy changes and there was no
way to quantitate this appearance. I had discussed my observations
at a meeting with a colleague, Dr. Reebye, and we both wanted to
study this further.”
Munin’s team, which included Marisa C. Moreta, DO; Alana Fleet,
MD; Rajiv Reebye, MD; Gina McKernan, PhD; Michael Berger,
MD, PhD; and Jordan Farag, MD; collected muscle images from 50
patients in a prospective, blinded fashion, and graded the muscles’
echotexture using the Modified Heckmatt scale. “The original

Heckmatt scale is an ordinal 4-point grading system of muscle
echotexture used in Duchenne muscular dystrophy. We modified
the scale to describe the patchy changes seen in spastic muscles
and applied standardized windows to obtain images. Moreover, to
measure the accuracy of this modified clinical grading scale, we
correlated the modified Heckmatt physician scores to quantitative
grey scale analysis using Image J software.”
The authors found that inter- and intra-rater ICCs indicated good
to excellent reliability, and there was a significant relationship
between Modified Heckmatt scores and quantitative grayscale
scores. “We also examined subject level characteristics that
might predict Modified Heckmatt scores, but the model was
nonsignificant for the effects of age, BMI, Modified Ashworth
scale, duration of disease, and duration of prior botulinum toxin
treatment,” added Munin.
This research is important to physicians who perform US
evaluations of spastic muscle and who implement US guidance
for placement of botulinum toxin injections to treat spasticity.
The modified Heckmatt scale can ultimately help improve
patient outcomes by selecting muscles more likely to benefit
from neurotoxin injections. “I think this research is challenging
the paradigm that you can inject botulinum toxin into any spastic
or dystonic muscle and expect results,” said Munin. “After upper
motor neuron injury or disease, muscle tissue appears to be
dynamic and changes over time in a non-homogenous fashion. By
injecting spastic muscles that show more normal echotexture, this
approach may allow neurotoxin treatments to be more effective.”
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He hopes to continue research that provides further understanding
of which muscles are more likely to change in appearance and to
document the frequency of this transition. “Since we
have developed and validated a clinical tool to
examine spastic muscle echotexture, our
goal is to perform randomized trials
to definitively prove this clinical
concept,” he said.

Munin graduated from Jefferson Medical College of Thomas
Jefferson University and completed his residency in PM&R at
Thomas Jefferson University Hospital. “As part of
my PM&R residency, there was a strong focus
on EDX medicine, and I really enjoyed the
process of evaluating and diagnosing
peripheral nerve pathology and NM
diseases.”

Throughout his career, Munin
has been involved in many
areas of clinical research.
He’s been active in clinical
trials that evaluate botulinum
toxin medications for upper
and lower limb spasticity,
performed studies investigating
the use of diagnostic US for
spastic muscle identification,
and investigated causes of pain
after lower limb amputation caused
by heterotopic ossification. His main
research interest is the application
of laryngeal EMG to help diagnose and
treat voice disorders. He’s collaborated with
laryngologists at UPMC for more than 2 decades to
advance this line of research, and his group has been productive
with 15 peer-reviewed publications including several in Muscle &
Nerve.

Munin feels fortunate to have
many mentors in residency
training and early in his
academic career to provide
guidance. “There are too
many names to list but I am
grateful for the mentorship
and education that I received,
and I try to ‘pay it forward’ by
assisting our current residents,
fellows, and new attending
physicians to develop their careers.”
After reflecting on his own career,
Munin offered two valuable pieces of advice
to early-career physicians. “First, examine areas
of clinical practice where there are gaps in knowledge
or treatment paradigms that are continued without supporting
evidence. These clinical observations can transform into wonderful
research ideas that are feasible to accomplish since you are working
with the patient population who would directly benefit from the
line of inquiry.”

Munin currently serves as vice chair for strategic planning
and program development for PM&R and holds secondary
appointments in the departments of rehabilitation science and “Second, find mentors and collaborators within your scope
technology and otolaryngology. In addition, he is director of the of research because a multi-disciplinary approach adds depth
spasticity clinic and co-director of the
and improves the methodology. If
EMG labs at UPMC.
“There are too many names to list but I am possible, work with others outside of
grateful for the mentorship and education your specialty or institution. These
Munin said his interest in PM&R that I received, and I try to ‘pay it forward’ by concepts have been very rewarding in
came
“serendipitously”
during assisting our current residents, fellows, and new my career.”
his sophomore year of medical attending physicians to develop their careers.”
school, when he was assigned to a
Munin will be recognized at the
rehabilitation hospital on the spinal
upcoming AANEM Annual Meeting
cord injury medicine service for a 4-week clinical experience. “I in Nashville. He’s yet to visit Nashville, and is excited to explore a
found the catastrophic nature of the injury and psychological and new city. “I also look forward to seeing my friends and colleagues
physical challenges faced by patients very engaging. I also liked that within the AANEM at the annual meeting. Our organization
PM&R used a foundational knowledge base that included MSK provides a great opportunity to learn, network, and socialize with
and NM medicine.”
others who have the same passion for EDX and NM.”

Public Recognition Award - Richard S. Bedlack Jr., MD, PhD, MS
AANEM’s Public Recognition Award honors public figures,
celebrities, or entities that have made extraordinary contributions
toward increasing public awareness of muscle and nerve disorders.
AANEM is pleased to recognize Richard S. Bedlack Jr., MD, PhD,
MS, with the 2022 Public Recognition Award.
Bedlack is a professor of neurology at Duke and director of the
Duke ALS Clinic. He has won awards for teaching and patient care,

including Best Neurology Teacher at Duke, Health Care Hero,
the Strength Hope and Caring Award, America’s Best Doctor,
the AAN Patient Advocate of the Year, and the Rasmussen ALS
Patient Advocate of the Year. He has also received numerous ALS
research grants, participated in ALS clinical trials, and published
more than 100 articles on ALS.
Bedlack says he was born to be a neurologist. “One of my first

Continued on next page
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memories is rolling my little brother down a hill in our back
yard and marveling at the dizziness he experienced. I remember
experiencing it for myself and wondering why. Out in malls or
mini-golf courses, I was drawn to people with dysarthria, tremors,
and shuffling gaits.”
“Back then, we had no Internet of course, so I would
ask my mom to explain these things. She had
me write them down and every Saturday she
would drop me at the library so I could
try to figure them out. All through
school, I gravitated toward classes
that would help me understand
the connections between the way
people looked or acted and their
nervous systems.”
By the end of college, Bedlack
was certain he wanted a career
in neuroscience. He earned
his medical degree and doctor
of philosophy in neuroscience
from
the
University
of
Connecticut; and completed a
neurology residency, NM fellowship,
and master’s degree in clinical research
science at Duke University.
Bedlack encountered ALS for the first time
during residency and thought it was the most amazing
and terrible condition he’d ever come across. “I was especially
sad when my attending came in and said, ‘This is what we call it.
We don’t know why it happens and we can’t do anything for it.’ I
decided that day to focus on this disease and I haven’t regretted it
for a minute.” Bedlack has devoted his career to building unique
programs that give people with ALS more options and more hope.
He has grown the Duke ALS Clinic into one of the largest, most
comprehensive, and most unique of its kind in the world. “I am so
proud of the large multi-disciplinary team and the patient-centric
research program I built for people with ALS at Duke. Patients
who come to us can now get many options for living their lives
with ALS, and they can get hope,” he said. “I get up every day
excited about what I am working on, how I am doing it, and who I
am doing it with.”

“Also, our clinic can be intimidating for patients. We make lots
of measurements and sometimes these will be worse, prompting
difficult conversations. I find that my wild outfits help make clinic
less scary, maybe even more fun, for patients. My whole multidisciplinary team has now started to dress in a common theme
once a month. We call it ‘Fashionably Fighting ALS.’”
Bedlack is also well-known as the leader of
the international ALSUntangled program,
an effort he’s worked on nearly every
night and weekend since 2009. This
program uses social networking to
investigate alternative and offlabel treatment (AOT) options
for patients with ALS.
“Early in my career I
was surprised to see how
many patients were selfexperimenting with alternative
or off-label treatments (AOTs)
(like vitamins, supplements,
acupuncture, etc.) they found
online. I asked my more senior
colleagues how they handled this,
and the responses I got were either
very paternalistic or very autonomous.
Neither of these responses seemed right to
me,” he said. Bedlack felt like he had years of
training and experience that could be used to engage
in shared decision making with patients about these products,
ultimately helping them make more informed decisions.
His team now collects ideas from patients, families, or neurologists
and lists them on the “Future Reviews” section of their website
(www.alsuntangled.org). “We have so many ideas that I know I will
never be able to review them all, so we allow the community to
vote for the ones they are most interested in.”

All of their reviews are published “free open access” so patients
and families never have to pay to read them. They are also shared
on the ALSUntangled website and podcast. “I am thrilled to see
the hundreds of thousands of downloads the reviews get because
it means folks are becoming more educated about AOTs and
thereby making more informed
decisions about them.”
“To those physicians who see patients with ALS, please
One way Bedlack offers hope to
find a way to be optimistic, respectful of patients’
his patients is through his unique
Bedlack has furthered his mission
ideas, and responsive to their questions and concerns.
wardrobe. He’s often spotted
to support patient engagement
Remember there is always something you can do for
walking the halls in a sparkly suit,
with his ALS Clinical Research
every patient and family. Try to say at least one hopeful
studded leather jacket, or hot pink
Learning Institute. This program
thing at each visit. We all need hope!”
pants. “When I was a kid, I noticed
empowers patients and families
that wearing bright colors and loud
to become strong advocates in
patterns and prints could help me maintain my energy and positive the field of ALS by educating them on clinical research and the
attitude no matter what I ran into. Also, these had a disarming therapy development process. Certification as an ALS Research
effect on people around me. As an ALS doctor, I have to be able Ambassador® provides opportunities to influence and improve
to maintain my energy and positive attitude over long, tough days the ALS research process.
in clinic; my last patient needs as much of this as my first patient
did. I find that fun clothing helps me do this.”

Continued on next page
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Some of Bedlack’s most exciting work is through his ALS Reversals
Research Program, which seeks to better understand cases of
recovery from ALS, and to make these happen more often.
“I used to think the best we could do was slow ALS down, maybe
someday stop it from shortening lives. I have come to believe we
should aim higher-to reverse it,” he said. “There are precedents for
studying patients who are unexpectedly resistant to a disease and
having this lead to new treatments that help everyone with that
disease. If I can understand how these ALS reversals happened, I
might be able to make them happen more often.”
As of today, the most promising AOT Bedlack has researched is
curcumin. “This naturally occurring chemical, found in spices like
Turmeric and Curry Powder, is associated with nine ALS reversals,”
he explained. “It has plausible mechanisms for treating ALS in that
it can act as an antioxidant or an anti-inflammatory, can interfere
with protein aggregation, and can alter the gut microbiome. There
are positive, though flawed, pre-clinical studies in ALS models, and
clinical trials in people with ALS. When given orally, it appears
quite safe and is inexpensive. I will soon have results from my own
trial of a water soluble form of curcumin (Theracurmin).”

Bedlack said the most surprising AOT he’s been asked about so far
is fecal transplants. “I actually thought the message must have been
a typo-that they were asking about fetal transplants (ex. fetal stem
cells). But this review opened my eyes to the potential importance
of the gut microbiome in driving ALS progression, and there is
more and more evidence emerging for this.”
Bedlack is also looking forward to establishing Duke’s first ever
Endowed Professorship in ALS. “This would allow someone
(hopefully me) to focus full time here on ending this disease.”
Bedlack’s passion is truly inspiring. “To those physicians who see
patients with ALS, please find a way to be optimistic, respectful
of patients’ ideas, and responsive to their questions and concerns.
Remember there is always something you can do for every patient
and family. Try to say at least one hopeful thing at each visit. We
all need hope!”
“To those just starting your careers, ask what you like about
yourself and what you are good at and find a way to incorporate
these things into your career. If you do, I suspect you will find the
same satisfaction and joy in your lives that I have.”

Take advantage of a valuable member benefit – AANEM Connect! Discuss
hot topics in NM and EDX medicine, ask for advice from colleagues, or
share your knowledge with fellow AANEM members through this
member-only discussion forum.
Join the conversation at aanem.org/Connect.
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Member Spotlight
AANEM thrives because of its great members. In this edition of AANEM Edge, our Member
Spotlight shines on Tunc Kiymaz, MD, a PM&R resident from Philadelphia, PA, and member
of AANEM’s Training Program Partnership; and Mohamad Kazamel, MD, a neurologist from
Birmingham, AL, and new social media manager at Muscle & Nerve. Read on to hear about their
professional accomplishments and membership experiences.

Tunc Kiymaz, MD | Member Since 2021

Please tell us about your educational and professional
background.

I studied biomedical engineering at Harvard University, then went
to medical school at the Wake Forest School of Medicine, followed
by my residency training at the Temple University Hospital/
MossRehab PM&R residency program. Next up, I will be moving
on to start my sports medicine fellowship at the University of
Pennsylvania in July 2022. So excited!

What inspired you to become a physician?

I had always had a deep interest in math, the sciences, the process
of discovery, and engineering as a kid growing up, and I knew I
wanted a career where I would be actively helping people every day.
I figured the best way to combine them all was to go into medicine.
PM&R was perfect for me because of my passion specifically for
improving the quality of life and function of my patients. I wanted
to help my patients be able to do the activities they wanted to do,
return to their own passions, and live their lives to the fullest as
much as possible. Active is healthy, and healthy is happy!
More academically, I do enjoy seeing the human body through
the engineering perspective, as a fascinating set of levers, pulleys,
electrical wiring, and motors. The NM system is fascinating to me,
and EDX is the perfect combination of my academic and clinical
interests in figuring out NM/MSK puzzles to help patients.

How did you learn about AANEM?

I was fortunate enough to get my first deep exposure to EDX
through my mentor, the legendary Dr. Sridhara at MossRehab.
Through working with him, both in the EDX lab and with research,
I learned about AANEM and the vast array of opportunities that
come with the association.

What AANEM resources have you used and how have
they benefited you?

Mainly the Training Program Partnership (TPP) resources and
the AANEM Annual Meeting resources. They’ve both been very
helpful in terms of learning not just for my training requirements,
but also exploring the field beyond that.

Which resources included in your TPP membership have
you found most helpful?

Personally, I’ve found the most benefit from the sets of practice
questions. I find the quick, bite-sized questions with immediate
explanations is helpful for quick studying throughout the day or at
night after the work day without being too overwhelming, and they
are also board-relevant. The case reports and lecture series have
also been helpful for more clinically piecing concepts together and
applying them to patients. I would definitely recommend these
materials at minimum from the TPP to my fellow resident learners.

Would you recommend other training programs join the
TPP?

Absolutely, I would. Especially for PM&R residency/fellowship
programs. EDX can be a daunting and difficult subject, especially
for early learners since it’s usually not an area that’s explored during
medical school. Having a set of resources that are in one place
and organized by the largest EDX organization is very helpful,
both for the clinical side of learning as well as assessment/testing
(board exams and Self-Assessment exams).

How was your experience at the 2021 AANEM Annual
Meeting in Colorado?

The annual meeting in Colorado was absolutely incredible. Having
spent essentially all of my time in residency during the “COVID
era,” it was my first in-person conference in residency, which made

Continued on next page
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it extra special. The wide variety and combination of opportunities
to develop my skills was probably the most valuable aspect of the
meeting, allowing me to tailor the conference to my specific needs
and interests through workshops, ultrasound skills small groups,
lectures, and networking.
Presenting at the poster
session was very rewarding
and quite helpful to hear
the input, suggestions,
and encouragement from
attendings, fellows, and
residents, all of whom
share similar passions as
me.

(Dr. Kiymaz’s award-winning abstract can be found in the AANEM
Annual Meeting Abstract Guide. Muscle & Nerve. 2021;64(S1):S29.
https://doi.org/10.1002/mus.27383)

I certainly hope to be able to go to the annual meeting again
this year. Given that I’ll be in the middle of my sports medicine
fellowship training, I look forward to tailoring my conference
experience towards a more sports medicine/MSK direction,
including developing my ultrasound skills in the workshops.

Athletics is a big part of my life and one of my biggest passions.
I played Division I collegiate tennis and love hockey, still playing
both sports consistently as my personal outlet, as well as other
sports like golf, basketball, and soccer. I also enjoy traveling.
Being from Turkey originally, I’ve been very fortunate to have
experienced, seen, and explored, but there’s certainly always more.

Congratulations on receiving a 2021 Resident & Fellow
Member Abstract Award. Why did you decide to submit
an abstract to AANEM Annual Meeting?

What advice would you give to residents interested in
attending a future AANEM Annual Meeting?

Go wild! Take the time to really scope out what is available
throughout the meeting and follow your interests. There’s no
pressure, and this is the perfect time to explore the field and see
what sticks out at you. And don’t be shy! AANEM is full of people
who love what they do, want to spread that same enthusiasm to the
future of the field, and help you in any way they can.

What is something your fellow AANEM members may
not know about you?

Thank you. I was on a rotation with Dr. Sridhara, and together we
started to notice a series of diagnoses and presentations popping
up repeatedly in our post-COVID patients getting EDX studies.
At first, we had more casually talked about presenting a case or
two, but he really challenged me to go further and do a larger case
series project. Being able to present our research findings, win an
award, and get the feedback from all the great and interested minds
in EDX all in one place was a great feeling, and very helpful for our
plans to publish our findings soon.

Mohamed Kazamel, MD | Member Since 2014

Please tell us about your educational and professional
background.

I graduated from Mansoura Medical School in Egypt, and I
completed my neurology residency training over there before
moving to the United States and completing a neurology residency
at the University of Alabama at Birmingham (UAB). I then
finished my NM fellowship training at Mayo Clinic, MN, before
going back to UAB as faculty. I am currently an associate professor
of neurology at UAB, and I serve as the director of the Autonomic
Testing Laboratory and assistant director of the Shin J. Oh Muscle
and Nerve Histopathology Laboratory.

What inspired you to become a physician?

My mother believed that every family needs a medical and a legal
person. I helped that dream come true. I always wanted to have
a profession that touches peoples’ lives in times of hardship
while still being loved and respected by them; where else other
than medicine can you find this? My particular interest in NM
and EDX medicine started during my first residency in Egypt
when I realized that this is the subspecialty of neurology that, no
matter how far technology advances, will continue to rely directly
on your knowledge in neuroanatomy. I have always been fond of
neuroanatomy and using the principles of localization to answer
the first question any neurologist asks in any case: where is the
Continued on next page
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lesion? I also like to use my hands, and I enjoy the procedural
aspect of our subspecialty including performing and interpreting
EMG, autonomic studies, and NM pathology.

What are you looking forward to about the 2022
AANEM Annual Meeting in Nashville?

I got very excited when I learned that the theme of the meeting
was going to be about inherited NM disorders. I feel this is an area
of NM medicine that has been evolving from the diagnosis and
treatment standpoints. We all need to be familiar with the updates
in this topic when it comes to interpreting comprehensive genetic
panels and using the recent FDA-approved disease modifying
agents.

How has your experience been serving as the social
media manager for Muscle & Nerve?

Why did you join AANEM?

I learned about the AANEM when I was a fellow from my
fellowship program director. I realized as a trainee back then
that the association provides excellent educational opportunities
within and outside of the annual meeting. I also found out that the
AANEM provides different venues to connect with future NM
colleagues and mentors from other institutions where you could
get valuable career advice from.

Social media platforms are capable of immediately reaching out
to several audiences, especially the younger generations. Medical
students get very limited exposure to NM medicine during their
formal education, and we need to introduce our subspecialty to
future physicians as early as possible and in a more creative way.
The main challenge with every post has been to make sure I deliver
the core message of the published article in a short tweet that
will stick to the mind of the reader and hopefully stimulate their
curiosity to follow the link to the article on the journal website.
I have learned that I often need also to fit in a few words on the
methodology and size of the study to give the message more
legitimacy. My favorite part has been seeing the number of our
Twitter account followers doubling over 1 year since I volunteered
for the position.
(If you haven’t already, be sure to follow Muscle & Nerve on Twitter
@MuscleAndNerve for updates from Dr. Kazamel.)

Why have you continued your membership with AANEM
over the years?

I wanted to be actively involved in the association early in my
career, and thankfully I was given the opportunity to do so. Such
involvement helped me to promote my career as an academic
neurologist where I got to work and collaborate with so many
successful people in our field from both the neurology and the
PM&R sides.

What AANEM resources have you used over the years
and how have they benefited you?

I’ve enjoyed attending the AANEM Annual Meetings and taken
advantage of opportunities to attend different workshops that
provide hands-on experience for a limited number of attendees
who could focus on specific procedural skills that many NM
specialists need to acquire and practice.
Another educational resource that I’ve used is the EMG Wave
Detection and Recruitment Trainer created by Dr. Devon Rubin.
The software is an excellent tool for independent learning, and it
provides many quizzes and tests that give you feedback on your
current level of knowledge.

What advice would you give to new AANEM members?

Get involved; get connected. This is very important especially
during fellowship training and junior faculty stages for those
pursuing a career in academic NM medicine. This will definitely
help you find opportunities to collaborate with colleagues from
other institutions and achieve bigger things at an early stage of
your career.

What is something your fellow AANEM members may
not know about you?

I am a long-distance runner and I start most of my days with a
few miles of running before going to work. My dream is to run
a marathon in every state, and I am currently at number 10. I still
have a long way to go, I guess.
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PRACTICE

Nerve Conduction Coding Basics
To begin coding for nerve conduction studies (NCSs), use Appendix J to determine which NCS CPT code is appropriate to use.
Appendix J is a list of individual nerves/nerve segments that is found in the AMA CPT codebook that was created for the purpose of
billing NCSs. This list identifies each individual sensory, motor, and mixed nerve test and is an important tool when determining the
number of individual nerves tested for a study.
For the purposes of coding, a single NCS is defined as a sensory conduction test, a motor conduction test with or without F-wave, or an
H-reflex test. The number of separate tests should be added to determine which code to use. Each line in the Appendix J list of nerves
refers to a different nerve and should be counted as an individual unit.
As an example, the ulnar motor nerve has four different nerve segments that can be counted separately towards the total.
Once you have determined how many nerves were tested, there are seven codes that can be used to bill for NCS studies. The correct
code is selected based on the total number of studies performed as indicated in Appendix J.

Nerve Conduction Studies
Bill one code per patient per day.*
95907		

1-2 nerves

95908		

3-4 nerves

95909		

5-6 nerves

95910		

7-8 nerves

95911		

9-10 nerves

95912		

11-12 nerves

95913		

13 or more nerves

*Most nerves have a contralateral counterpart and bilateral testing is often necessary for comparison purposes. In those instances the
nerve on each side may be counted separately. Multiple NCS CPT codes cannot be billed together for a given patient on a given day.
Feel free to contact the AANEM policy department at policy@aanem.org with any coding questions. Our on-staff experts are happy to
provide complimentary coding and billing assistance to AANEM members.
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ADVOCACY

AANEM State Liaisons – Virtual Visits to Capitol Hill
AANEM returned to Washington, DC, virtually for its 9th Annual
Day on Capitol Hill. The AANEM State Liaisons met with key
legislative offices throughout the month of May (and some into
June) to educate senators and representatives about EDX medicine
and the current challenges facing the patient
and professional community.
The liaisons’ primary “ask” of the offices was
for support of AANEM’s continued efforts to
advance quality standards for EDX medicine
to both improve patient care and stop the
fraud and abuse in this area. Overall, the
offices remained very supportive of this cause
and seem poised to support the legislative
effort as soon as a bill is reintroduced (a
previous version of a bill was introduced at
the end of 2020, but as with any issue not
directly related to COVID-19, it stalled out
due to lack of congressional action).

This sustained investment will ensure meaningful progress
in a variety of research portfolios, including ALS, muscular
dystrophies, and neuropathies and speed scientific advancements
to patients facing NM conditions. The liaisons also asked Congress
to establish and fund the Advanced Research
Projects Agency for Health (ARPA-H) which
is intended to diverge from the traditional
model of investigator initiated research to
fund projects and build teams around specific
topics or goals. This funding is critically
important to modernize research, provided it
does not diminish ongoing NIH projects or
resources.
Finally, the liaisons asked congressional
offices for a $2.55 billion increase in funding
for the Centers for Disease Control (CDC)
for FY 2023, which would bring the total
annual funding up to $11 billion. The liaisons
specifically requested that the offices support
proportional increases for individual CDC
Centers and Programs to facilitate growth
in the National Neurological Diseases
Surveillance System and related patientcentered efforts.

“We’re also hearing that Capitol
Hill is expected to be fully open
to in-person visits from groups
such as ours later this summer
or early fall so we are hoping
to be able to fly out to D.C. for
another, in-person event later
We will continue to keep you informed as
this year.”

“While we were hopeful that we would be able
to conduct these visits in-person, the virtual
visits continued to work very well, allowing
us to schedule visits around the liaisons’
availability. Our message was once again wellreceived,” said Health Policy & Standards
Director Millie Suk, JD, MPP. “We’re also
hearing that Capitol Hill is expected to be
fully open to in-person visits from groups
such as ours later this summer or early fall, so
we are hoping to be able to fly out to DC for
another, in-person event later this year,” Suk added.

Millie Suk, JD, MPP

In addition to discussing the importance of quality EDX medicine,
the liaisons asked offices to provide the National Institutes of
Health (NIH) with a $3.5 billion funding increase for Fiscal Year
(FY) 2023, to bring total annual funding up to $49 billion annually.

AANEM efforts to collaborate with CMS and
Capitol Hill to promote quality standards in
EDX medicine move forward.

If you are interested in getting involved in any of the AANEM’s
advocacy efforts or just want to learn more, contact the AANEM
policy department at policy@aanem.org. Visit the AANEM Action
Center at aanem.org/Advocacy to learn more about how to set up
a visit and talk with your legislators.
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Significant EDX Legislation to be Introduced in US House
Thanks to AANEM Advocacy Efforts and Leadership
After years of coordinated efforts by AANEM working with both
the US Congress and Centers for Medicare and Medicaid Services
(CMS) to address EDX quality issues, a new bill is pending
introduction in the House of Representatives this summer. The
bill, led by Congressman Pete Sessions (R-TX), has bipartisan
support. If passed, the bill will significantly address ongoing
problems with EDX fraud and abuse, as well as poor-quality
EDX testing by unqualified providers, many of whom are using
substandard EDX equipment.
The bill was modeled after the successful approach taken by both
mammography and sleep labs who faced similar battles with fraud
and abuse in their areas of medicine. It provides an upfront check
of the provider’s training and equipment and will also establish
a mechanism whereby an accrediting body can take immediate
action.
“Over the past years, AANEM’s advocacy and lobby efforts
have made a positive impact on behalf of our members and the
patients they treat. This bill represents the best path forward in our
ongoing fight to protect the practice of quality EDX medicine,”
said Shirlyn Adkins, JD, AANEM Executive Director.
AANEM’s approach is to simplify the requirements as much
as possible, while still maintaining assurance that the provider
is qualified and the testing is legitimate. The legislation also
does not change current Medicare requirements under existing,
longstanding Local Coverage Determinations and regulations – it
merely creates an important enforcement mechanism, which has
been badly needed for years. The legislation contains these two
requirements for physicians:
1.
2.

Physicians must demonstrate a minimum of 3 months of
EDX training during either a residency or fellowship program.
EDX labs must list what EDX testing equipment they are
using.

Adkins stated, “AANEM members have been asking AANEM to
fight to end fraud and assure that patients receive quality studies.
Previous attempts by CMS to curtail fraud and abuse by cutting
reimbursement rates have failed. Many believe the cuts have
actually resulted in reduced quality. Unfortunately, there was very
little AANEM could do under the current rules. This legislation
will change that.”
The legislation, in its current form, requires providers to become
accredited from a yet-to-be-determined accrediting body or
bodies. This requirement would go into effect 2 years after the
bill is passed, giving interested labs time to achieve accreditation.
AANEM currently has a well-respected EDX Lab Accreditation
program and is hopeful that AANEM will be chosen as an
accrediting body.
“Currently, a vast majority of states have no statutes, rules or
laws that limit EDX studies to qualified physicians,” said Peter
Grant, MD, ABEM Chair and former AANEM President, during
his speech at the 2021 AANEM Annual Meeting. This legislation
will establish a mechanism whereby the accrediting body can take
immediate action. This will ensure everyone operates under the
same requirements moving forward, ultimately leading to quality
care for patients. “If good EMGers aren’t performing EDX
studies, then someone else, often unqualified EMGers, will come
in and perform them,” said Grant.
To find more information regarding EDX legislation, watch
for updates in future AANEM publications including News
Express on the AANEM website; Spark, AANEM’s bi-weekly
E-newsletter; and Edge, AANEM’s bi-annual magazine. We
also encourage individuals to email policy@aanem.org with any
questions, concerns, or comments.

“Over the past years, AANEM’s advocacy and lobby efforts have made a
positive impact on behalf of our members and the patients they treat. This bill
represents the best path forward in our ongoing fight to protect the practice
of quality EDX medicine.”
Shirlyn A. Adkins, JD
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PROFESSIONAL STANDARDS

Prepare for Upcoming ABEM Certification Exams
The American Board of Electrodiagnostic Medicine (ABEM) is an
independent credentialing body in EDX medicine with a mission to
promote high-quality patient care. To achieve this goal, the ABEM
oversees a certification process that requires both physicians and
technologists to obtain specific training in the EDX evaluation
of disorders of the NM system and then to demonstrate their
competency by passing respective comprehensive examinations.
ABEM currently offers the ABEM Initial Certification Exam,
Neuromuscular Ultrasound Certificate of Added Qualification
(NMUS CAQ) Exam, and Certified Nerve Conduction
Technologist (CNCT) Initial Certification Exam. Read on to learn
about each exam and how to prepare for test day.

“Study hard and soak up as much as you can from the
learning opportunities that present themselves during your
clinical practice. In essence, you are
studying for the test each day as you
practice. Always commit to learning
your specialty in greater depth, for
your patients’ sake and health.”
- Dan Albrecht, MD
ABEM Certified

If you’ve missed the registration deadline for any upcoming examinations or need more time to prepare, sign up for the ABEM,
NMUS CAQ, or CNCT Interest Lists at abemexam.org to receive information about future exams. Feel free to contact ABEM staff at
abem@abemexam.org with any questions.

ABEM Initial Certification
The ABEM certification signifies that a physician has passed the most comprehensive examination in EDX medicine. This
certification is recognized nationally and internationally, and it demonstrates a physician’s dedication to providing a high level of quality
in EDX medicine.
The ABEM Initial Cerification Examination consists of two portions. One tests the candidate’s ability to identify electrical
potentials (video). The other tests knowledge in nine core categories of EDX medicine – anatomy, autonomic, clinical, EMG, ethics,
instrumentation, nerve conduction studies, and pathology.
If you are interested in obtaining board certification in EDX medicine, we highly recommend attending the AANEM Annual Meeting.
Each year there are numerous sessions and workshops that address each of the nine core categories of EDX medicine tested in the
ABEM Initial Certification Exam. Registration for the 2023 ABEM Initial Certification Exam opens October 1, 2022, soon after the
2022 AANEM Annual Meeting.
In addition to the annual meeting, AANEM offers a variety of educational resources that can support your preparation for the ABEM
Exam. Suggested resources include AANEM’s EDX Self-Assessment exams and AANEM Guidelines for Ethical Behavior Relating to
Clinical Practice Issues in EDX Medicine.

To sit for the exam, candidates must meet all eligibility requirements:
• Be board certified by ABPN, ABPMR, AON, AOBPMR or Canadian
equivalent
• 6+ months of EDX training during a residency or fellowship program
• Have completed 200+ EDX studies during training
• 1 year of independent experience
• Have completed 200+ EDX studies during independent experience

Learn more about the ABEM Initial Certification Exam at
abemexam.org/Physicians/Initial-Certification.
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NMUS CAQ
The NMUS CAQ credential demonstrates a physician’s expertise and knowledge in NMUS to patients and colleagues. The 2022
NMUS CAQ Exam will be administered October 17–21.
If you plan to take the exam, be sure attend the AANEM Annual Meeting in September to experience valuable NMUS education.
AANEM will offer relevant sessions, such as NMUS Evaluation in Polyneuropathies and Building a Successful EDX/NMUS Practice:
A Case-Based Approach, and workshops, including Basic NMUS and NMUS Anatomy of the Head and Neck.
Visit the AANEM Learning Center for additional, enduring materials, such as the AANEM Annual Meeting Video Collections,
Ultrasound Self-Assessment, Evidence-Based Guideline: NMUS for the Diagnosis of Carpal Tunnel Syndrome, and a variety of
relevant textbooks.

Candidates for the NMUS CAQ must meet all eligibility requirements:
• Be primary board certified
• Be ABEM certified
• Have conducted and/or interpreted 150 NMUS examinations on suitable patients over the past 36 months, with 15 or
fewer being for needle guidance
Learn more about the NMUS CAQ Exam at abemexam.org/NeuromuscularUltrasoundCAQ.

CNCT Initial Certification
The CNCT credential shows the professional community and public that a technologist has achieved competency in the performance
of NCSs. Registration for the November 2022 CNCT Exam opens August 1.
Technologists are encouraged to attend the AANEM Annual Meeting and will find valuable and relevant educational content.
Sessions
• Planning NCSs
• Basic Physiology - Axonal or Anomalies
• When Something Doesn’t Look Right: A Case-Based Approach to Technical Anomalies on NCSs
• Neurodiagnostic Family Feud: Let Us Get on Your Nerves!
Workshops
• Unusual NCS
• Pearls and Pitfalls in Performing NCS
• NCS in the Foot
• NCS Pitfalls
Candidates may also find it helpful to download any of AANEM’s free CNCT Exam resources, such as the NCS Questions for Exam
Preparation, a study session webinar, Basics of NCS presentation, and more.
CNCT candidates must satisfy one of the following eligibility options on or before the application deadline:
Option 1: Completion of at least 12 months of full-time (or equivalent), practical, on-the-job training in NCSs. This period of
training must be performed under the direct supervision of a neurologist or physiatrist experienced in EDX medicine, preferably
an ABEM diplomate. Additionally, the candidate must have experienced a minimum of 250 patient encounters where NCSs were
performed on separate occasions.
Option 2: Successful completion of an END/Neurodiagnostic Technologist program accredited by the Commission on
Accreditation of Allied Health Education Programs (CAAHEP). Additionally, the candidate must have experienced 100 patient
encounters after program completion under the direct supervision of a neurologist or physiatrist experienced in EDX medicine,
preferably an ABEM diplomate.
Learn more about the CNCT Initial Certification Exam at abemexam.org/Technologists/Initial-Certification.
*Please note that the ABEM does not necessarily consult the aforementioned materials in the development of examination questions.
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Congratulations to ABEM’s Newest Diplomates
The following physicians successfully passed the 2022 American Board of Electrodiagnostic Medicine (ABEM) Initial Certification
Exam. The passing rate for first-time exam takers was 91% this year.
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Erin E. Beddows, MD
Grayson Beecher, MD
Anita O. Bell, DO
Daniel T. Benson, MD
Tommie Berry, MD
Haibi Cai, MD
Ryan Cappa, MD
Mark U. Chan, MD
Pitcha Chompoopong, MD
Beverly Chow, MD
Mathieu Cuchanski, DO
Laura Danielson, MD
Long F. Davalos Loo, MD
Farah Dosani, MD
Preston Eibling, DO
Melissa Elafros, MD, PhD
Qihua Fan, MD
Joelle Gabet, MD
Bradley Gale, MD
Tina Hakimian, MD
Ganaraja V. Harikrishna, MBBS
Kurt Hauber, MD
Jaclyn Jacobi, MD
Nauman Jahangir, MD
Jacqueline Janecek, MD
Noushin Jazebi, MD
Jitesh Kar, MD
Cecilia Kelly, MD
Jenna Klotz, MD
Mariko Kubinec, MD

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Richard Lewis, MD
Michael Lin, MD
Michael Lopez, MD
Hannah Macemehl, MD
Sarah Madani, MD
Berkeley Martin, MD
Christopher Meadows, MD
Shadi Milani-Nejad, DO
Jeffrey Mullen, MD
Taofik Nasrat, MD
Elizabeth A. Ng, MD
King Ogbogu, MD
Meabh O’Hare, MD
Aditya Raghunandan, MD
Shailesh Reddy, MD
Tyler A. Rehbein, MD
Alexa Royston, DO
Sakinah B. Sabadia, MD
Ajai Sambasivan, MD
Carmela San Luis, MD
Jose A. Sanchez, MD
Nirav Sanghani, MD
Kelsey Satkowiak, MD
Mankaran Sawhney, MD
Arjun Seth, MD
Sunjay Sethi, MD
Husain Shaath, MD
Ranee M. Shenoi, MD
Chelsea Shugars, MD
Sri Raghav S. Sista, MD

•
•
•
•
•
•
•
•
•
•

Xiaowei W. Su, MD, PhD
Connie G. Tang, MD
Jonathan Thomas, MD
Kabelo J. Thusang, MD
Brandon Trivax, DO
Anson Wilks, MD
Sarah T. Yang, MD
Niloofar Yari, MD
Chelsea Zale, DO
Mazen Zein, DO

Certificates of Recognition (International
Diplomates)
• Akshata Huddar, MBBS
• Kurien Koshy, MD
• Se Yeol Ryu, MD
• Monica Saini, MD
• Gopikrishnan U, MBBS
• Simone Vigneri, MD, PhD
• Po-Sheng Yang, MBBS
• Hyun-Joon Yoo, MD
Diplomates scoring in the top 10%
• Daniel T. Benson, MD
• Haibi Cai, MD
• Mathieu Cuchanski, DO
• Kurt Hauber, MD
• Sunjay Sethi, MD
• Chelsea Shugars, MD
• Anson Wilks, MD

Congratulations to ABEM’s Newest CNCTs
The following technologists passed the spring 2022 Certified Nerve Conduction Technologist (CNCT) Initial Certification Exam.
•
•
•
•
•
•

Luis Aceves, CNCT
Elyssa Anthony, CNCT
Sean Cahill, CNCT
Lauren Cleary, CNCT
Ann DeHaven, CNCT
Michelle Jean, CNCT

•
•
•
•
•

Travis Manning, CNCT
Gabriel Messerschmitt, CNCT
Hiral Patel, CNCT
Hyacinth Diane Singson Nazareno, CNCT
Aoife Smith, CNCT
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EDX Laboratory Accreditation Program
The AANEM EDX Laboratory program is a voluntary, peer-reviewed process that acknowledges
laboratories for achieving and maintaining the highest level of quality, performance, and integrity based
on professional standards. It is a structured mechanism to assess, evaluate, and improve patient care.
Laura Nist, MD, is the director of the Loma Linda University Healthcare Lab. She recently completed
AANEM’s Laboratory Accreditation Program and shared her experience.
What prompted you to accredit your lab?
Our EMG lab is located in a large academic medical center in the Inland Empire (in the southeastern portion of southern California,
which borders Los Angeles County to the west). The goal of our EMG laboratory accreditation is to demonstrate clinical excellence.
Our main lab at Loma Linda University Healthcare and satellite lab at Riverside University Medical Center are the only AANEMaccredited labs covering a large catchment area with patients often traveling 1-3 hours to be seen at our facility as we are their nearest
accredited lab. Our goal is to improve the quality of life for our patients and for our lab to perform high-quality and complex studies
for accurate and precise EDX assessments whilst providing excellent training for our residents and fellows.
What value or benefits have you seen from accreditation?
By pursuing accreditation, we have implemented higher-quality improvement assessments, staff training, and reassessment of
protocols and reports based on AANEM publications. This ensures we promote exemplary EDX assessments and patient care
that reflects our organizational mission. We believe our reputation as a high-quality EDX laboratory is enhanced by our AANEM
accreditation, and as a result we have patients travel across the state and out-of-state for EMG studies and comprehensive NM
diagnostic care and treatment.
How did going through the accreditation process help you improve processes and procedures?
Due to the accreditation process, we have developed continual quality improvement assessments. Our EDX faculty meet twice weekly
with our residents and fellows whereby we review EDX criteria, EDX cases, internally review provider EMG reports, and adjust EDX
assessments and reports to reflect the most recent AANEM guidelines and recommendations.
What did you learn by going through the accreditation process?
The accreditation process has demonstrated the importance of having high-quality, consistent, and reliable standards for EDX
assessments and reports.
What was the most challenging portion of the application?
It was initially a bit time consuming to find our organization’s policies related to fire, power, disaster response, electrical, etc. The same
relates to consolidating each EMGer’s training and licensing numbers into a single document. However, once these were consolidated
they are only updated during re-accreditation and it is an essential exercise.
Why should others accredit their laboratory?
The AANEM laboratory standards ensure that labs meet the proper standards for quality EDX studies, including proper education
and supervision, verified safety policies and standards, acceptable equipment standards, consistent record holding, and accurate
reporting of EDX studies. As a result, this promotes excellent and consistent standard of care for EDX assessments, and ensures both
local and national recognition for EDX assessments.

“We believe our reputation as a high-quality EDX laboratory is enhanced by our
AANEM accreditation and as a result we have patients travel across the state and
out-of-state for EMG studies and comprehensive NM diagnostic care and treatment.”
- Laura Nist, MD

Have you completed AANEM’s Laboratory Lab Accreditation Program? If so, we’d love to hear about your experience and feature
your lab next. Nominate your lab today at aanem.org/FeaturedLabs.
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ANF Continues to Support Life-Changing Research and
Education
The American Neuromuscular Foundation (ANF) continues to successfully pursue its mission to promote and advance NM and EDX
education and scientific research. In 2021, the ANF awarded three development grants to support research related to NM diseases. The
foundation also supported the annual Surinderjit Singh Young Lectureship Award and numerous research awards, including the Golseth
Young Investigator Award, Best Abstract Award, and Technologist Best Abstract Award.
The ANF has met its goals for research funding thanks to generous donations from AANEM members and the public at large. In 2021,
$76,053 was raised by 142 individual donors, and $19,525 was raised by the ANF silent auctions. AANEM also transferred $1.5 million
to the ANF to increase funding for research and education. Administrative costs for the foundation are paid by AANEM, so 100% of
donations are used to fund research and education.

$76,053 was raised by 142 individual donors

$19,525 was raised by the ANF silent auctions

$1.5 million was transferred from AANEM to the ANF
Thanks to donors, researchers, and advocates like you, the ANF is able to support life-changing research. Join us in our fight against
NM disease!

Donate

Even a small donation can help meet research funding goals, which is crucial in improving the lives of patients. The more scientific
research conducted on NM diseases, the closer we will get to finding a cure. Donate online at neuromuscularfoundation.org/donate.

Apply

If you are conducting research related to NM diseases, apply for funding through the ANF. Learn more about various research funding
opportunities at neuromuscularfoundation.org/research.

Connect

Follow ANF on Facebook, Twitter, and LinkedIn for updates from the foundation and to stay connected. Please like, comment, and
share our content to help extend the reach of the ANF and generate more awareness of our important cause.
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Young Lectureship Award Winner Will Address Timely Topic in
Surinderjit Singh Lecture
AANEM is excited to announce Molly Fuentes, MD, MS, as the
2022 Surinderjit Singh Young Lectureship Award winner. As part
of her award, Fuentes will give a plenary presentation on “Applying
Equity Frameworks in Inherited Neuromuscular Disorders,” at the
2022 AANEM Annual Meeting.
The Surinderjit Singh Young Lectureship Award honors the late,
long-time AANEM member Surinderjit Singh, MD. It was created
after Dr. Singh’s wife, Jeena, donated $50,000 to the ANF in her
husband’s honor, thus leaving a legacy providing opportunities for
young physicians in his field to shine.
“We are so fortunate to be able to offer the Surinderjit Singh
Lectureship,” said AANEM President Holli Horak, MD. “This
award creates a space within the AANEM for young researchers
to highlight their work and develop their careers. It aligns with
AANEM’s goal of developing future leaders. Fuentes’s impressive
body of research shows that she will continue to be a leader
in educating and effecting change in the equitable practice of
medicine,” said Horak.
Fuentes is an assistant professor in the department of rehabilitation
medicine at the University of Washington. She is also an attending
physician at Seattle Children’s Hospital and consultant at Alaska
Native Medical Center. She completed medical school at the
University of Michigan, a PM&R residency at the University of
Washington, and a pediatric rehabilitation medicine fellowship at
Seattle Children’s Hospital.
After her clinical training, Fuentes pursued a research fellowship
and earned an MS in health services to support her research, which
focuses on developing culturally responsive rehabilitation care
models for indigenous children with disabilities and improving
access to pediatric rehabilitation care.

“My
program
chair,
Loretta
VanEvery,
MD and I both felt
that Dr. Fuentes’s
proposal provided
a complimentary
aspect to this
year’s
plenary
topic - The Status
of Inherited Muscle
Diseases in 2022.
Her
presentation
will
ensure
that
our attendees learn
about multiple aspects of
inherited muscle diseases, from
directpatient management,
to therapeutic updates, to genetic underpinnings, to our role in
a society that has not always applied health care equitably,” said
Horak. “Fuentes will help us understand how social factors
influence health and how we can be aware of these factors and
better advocate for our patients.”
Fuentes hopes her presentation will initiate efforts at the individual
and systemic levels of health systems that generate action
toward health equity and health justice for people with inherited
NM disorders. “Over the past 2 years, there has been a lot of
discussion about health equity, social determinants of health, and
privilege,” she said. “I aim to provide a scaffolding for clinicians
and researchers to more tangibly understand how systemic factors
lead to inequity and consider strategies to achieve equity and truly
family/patient-centered care.”
Fuentes’s presentation will be one of six plenary presentations
chosen by Horak for the upcoming AANEM Annual Meeting in

Donate to Support Research & Education
Support education and research opportunities for early-career researchers
by contributing to the American Neuromuscular Foundation. Thanks to
generous donations, ANF is able to provide research grants and awards to
support the next generation of researchers.

Donate at www.neuromuscularfoundation.org/Donate.

AANEM EDGE • 39

Golseth Young Investigator Award
The Golseth Young Investigator Award, honoring AANEM founding member Dr. James Golseth, is given to the best research submitted
by a young physician to the AANEM Annual Meeting.
Winner: Eleanor Thomas, MD, PhD
Title: COVID-19 Infection in Myasthenia Gravis: Clinical Course and Outcomes
Thomas’s team investigated outcomes of myasthenia gravis (MG) patients infected with SARSCoV-2 and identified risk factors for MG exacerbation and severe disease.
“In particular, we investigated COVID-19 severity, side effects to virus treatments, rates of
myasthenia exacerbation, and whether changes to their MG treatments were necessary due to
COVID-19 infection. This study was performed during the time that widespread vaccination was
being implemented, and we were also able to study outcomes in vaccinated patients,” said Thomas.
They found that patients with MG are at high risk for severe complications from COVID-19, including
hospitalization, ventilation, and death. Vaccination appeared protective against severe outcomes, as there were
no mortalities in this subset of patients. In patients with exacerbation, they studied common treatments for MG exacerbation, including
plasma exchange (PLEX) and intravenous immunoglobulin (IVIG), and complications from these therapies.
Thomas said this research will help her to educate MG patients about expected outcomes from COVID-19. “I was a neurology resident
during the entire pandemic, and neurologic outcomes due to COVID-19 were an important part of my day-to-day practice. I have had
the privilege to follow a number of MG patients in my clinic over the past 3 years, and they often ask me about their risks from the virus
and vaccination. This research has allowed me to give a better answer to their questions.”
She hopes further studies will address risk of MG exacerbation due to COVID-19 compared to other respiratory viruses, as well as
efficacy of vaccination in preventing severe outcomes in MG patients.
Thomas is looking forward to meeting with colleagues in person and learning about ongoing research in NM medicine at the upcoming
AANEM Annual Meeting. “I will enjoy networking with other trainees at institutions across the country. I am especially excited about
visiting Nashville, since I love this part of the country.”
She thanked the AANEM & ANF for recognizing young investigators in NM medicine, and said, “it was so fun and unexpected to
receive this award, which will fund my trip to Nashville and further my educational and research objectives.”
Runner-Up: Leah Liu, BSc
Title: Damaged Neurons Secrete Factors That Influence Myogenic Differentiation
Liu’s research explored whether muscle atrophy is induced by factors released by damaged motor
neurons. “Neuron damage can lead to muscle atrophy, which results in functional impairment
and decreased quality of life. But we’re far from therapies that address neurogenic atrophy, partly
because we don’t understand the molecular mechanism of how neuron damage leads to muscle
atrophy,” she explained. “The aim of our research is to understand these mechanisms.”
Results of her study suggest that damaged motor neurons release factors that directly influence
structural and functional changes in skeletal muscle. These results provide novel insight into a potential
mechanism for neuronal muscle atrophy, which may reveal new targets to reverse or halt muscle atrophy,
ultimately improving functional recovery after motor neuron damage.
“Going forward, one of our short-term goals is to identify specific factors implicated by our results — that is, factors that induce
negative changes in differential skeletal muscle. In the long term, I would love to see this work translated into the clinical setting and
incorporated into patient care and interventions,” she said.
Liu believes muscle atrophy is a big problem in many diseases, and maintaining muscle mass plays a huge role in helping people live their
best lives. “I’m interested in understanding how we can stop or slow this process because it could give patients both quantity and quality
of life.”
Liu is a third-year medical student and looking forward to learning as much as she can at the upcoming AANEM Annual Meeting. “NM
and EDX medicine are fascinating, and I think that this meeting is a great opportunity to see what people are working on and what’s in
store for the future.”
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Best Abstract Award
The AANEM’s Best Abstract Award is given to the first and presenting author of the best abstract submitted to the AANEM Annual
Meeting.
Winner: Monica Alcantara, MD, PhD
Title: Outcomes of COVID-19 Infection and Vaccination in Individuals With Myasthenia
Gravis: A Population-Based Study
Alcantara’s team assessed rates of COVID-19 infection, hospitalization, and death in adults with
myasthenia gravis (MG) and matched controls in a retrospective, population-based, matched-cohort
study. They found that adults with MG who contracted COVID-19 had approximately twice the risk
of hospitalization, ICU admission, and death compared to controls. Vaccine uptake was high, with
negligible risk of severe MG exacerbations after vaccination.
“One of the main challenges of treating patients with MG is the frequent requirement for
immunosuppression, which may increase the risk of serious infections, including COVID-19,” explained
Alcantara. “Our main interest when designing this study was to investigate with population-based data the
outcomes of COVID-19 infection in people with MG and to provide high-quality data that may impact treatment decisions.”
Alcantara said this research could have an impact on future treatments and policy. “The results of our study may support the prioritization
of people with MG for vaccination and consideration of new therapies. Furthermore, it may influence future public health policies and
preparedness efforts for redirecting resources in times of higher demand, such as pandemic situations.”
Alcantara will present an abstract poster at the upcoming AANEM Annual Meeting in Nashville, TN. She is looking forward to the
opportunities to connect with people from all over the world that may share common interests, and to receive feedback about her work.
“I am very grateful for the recognition of our efforts with this award,” she added.
Runner-Up: Jorge Ortiz-Quezada
Title: Application of Artificial Intelligence for the Histopathological Diagnosis of Red
Ragged Fibers in Muscle Biopsies
Ortiz-Quezada’s project investigated the application of artificial intelligence in the automatic
diagnosis of red ragged fibers in muscle biopsies. He developed a software in Python, a
programming computer language, to classify multiple biopsy images in seconds with few mistakes.
“It’s an interesting tool that has been used in medicine for many years, but I think that the use in
NM medicine is scarce, and I consider it a great tool to improve the diagnostic process in this area,”
said Ortiz-Quezada.
His short-term goal is to develop software that can be used in any NM lab that will have the highest sensitivity
to classify images. Thinking long-term, he hopes to improve the software to classify other muscle diseases.
Ortiz-Quezada thanked the ANF for this award, and said he is looking forward to the educational and collaborative opportunities at the
upcoming AANEM Annual Meeting.
“It is definitely an excellent opportunity to update my knowledge in nerve and muscle diseases as well as EDX. It will be very good to
meet colleagues from all over the world and exchange ideas for future projects.”
“AANEM has the most important meeting in the field of neuromuscular medicine and neurophysiology in America, so it is an excellent
opportunity to publish my research,” he added.
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Technologist Best Abstract Award
The Technologist Best Abstract Award is given to the best research paper submitted by a technologist who has conducted and shared
research to advance the science of NM and MSK diseases.
Winner: Isvan Alvarez Herrera, CNCT
Title: A Nerve-Wrecking Journey to Porphyria
Alvarez Herrera became interested in porphyria after noticing porphyric neuropathy being missed
in the differential of subacute motor predominant neuropathy. “It is often ignored as a possibility
for patients that have received expensive medical and neurological workups. Many of these patients
also had surgeries and many iatrogenic interventions contributed triggering or worsening the
unrecognized attacks.”
His case report concluded that in a subacute non-length dependent motor-predominant axonal
polyneuropathy initiated after classic triggering events like alcohol intake, fasting, dehydration, or
medications, porphyria should be included in the differential and investigated. Alvarez Herrera wants
to raise interest in the topic in Mississippi soon, so that patients can benefit from this awareness in his home
state. His long-term goal is to promote random urine testing that looks for heme metabolites in patients admitted with suspicion of GBS.
He will present an abstract poster at the upcoming annual meeting in Nashville, TN. He said he’s looking forward to getting more familiar
with NMUS there.

President’s Research Initiative Award

Each year, the ANF president chooses a topic of research for the annual meeting. For 2022, ANF President Holli Horak, MD,
chose the topic to be The Status of Inherited Muscle Diseases in 2022. Congratulations to all of the award winners.

2022 President’s Research Initiative Award Winners
Abdullah AlQahtani, MD, MPH
Christopher Trent Brewer, MD
Pitcha Chompoopong, MD
Pradnya Dhargave, PhD
Andre Granger, MD
Hani Kushlaf, MD
Igal Mirman, MD
Mathula Thangarajh, MD, PhD
Pinar Uysal, MD

Neuromuscular Ultrasound as a Biomarker for Spinal Bulbar Muscular Atrophy
Chronic Progressive External Ophthalmoplegia in a Patient With a Novel Mutation in the
Twinkle Helicase Gene
Normal Muscle Biopsy Does Not Rule Out Mitochondrial Myopathy Due to M.G8363A
Mutation in Mitochondrial Transfer RNA-Lys Gene
Relationship Between the Functional Status and Quality of Life in Children With Duchenne
Muscular Dystrophy From the Southern States of India – A Cross Sectional Analysis
Myopathy With Crescent of Nuclei: A Novel Histopathological Finding in Desminopathy
RNA Sequencing Confirms the Pathogenicity of a Novel FHL1 Deletion
Disorders of Fatty Acid Oxidation in Adult Neurology Clinic
The NIH Toolbox in Duchenne Muscular Dystrophy
Searching for Diagnostic Clues in McArdle Disease in the Middle Age Population

Medical Student Research Award
The Medical Student Research Award encourages medical students to continue research in NM and EDX medicine. Congratulations to
all of the winners on their superb research.

2022 Medical Student Research Award Winners
Sanket Aggarwal, BS
Mohsen Ahmed, BS
Britta Bureau, BS
Mustafa Jaffry, BA
Otar Koniashvili, BS
Leah Liu, BSc
Edward Liu, BS
Muhammed Ors, AB
Brian Sun, BS
Nicholas Tranchitella, BS

Use or Overuse of a Myositis Autoantibody Panel at an Academic Medical Center
Do Dihydropyridine Calcium Channel Blockers Increase the Risk of Neuromuscular
Complications in Patients With SARS-CoV-2?
Numb Chin Syndrome: Atypical Presentation of Metastatic Breast Cancer
Diabetic Neuropathy: A Prognostic Factor for COVID-19?
Post-Infectious Onset of Myasthenia Gravis in Patients Infected With COVID-19: A Literature
Review
Damaged Neurons Secrete Factors that Influence Myogenic Differentiation
Carpal Tunnel Syndrome and Amyloidosis: A Follow-up Study of Clinical Remarks in
Electrodiagnostic Study Reports Leading to Screening in 40% of Patients
Association of Guillain-Barré Syndrome After Pfizer-Biontech COVID-19 Vaccination in
Pediatric Patients: A Vaccine Adverse Event Reporting System Study
Guillain-Barré Syndrome After COVID-19 Vaccination: A Case Series Study
Introducing a Modified Combined Sensory Index to Diagnose Carpal Tunnel Syndrome
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Residency and Fellowship Member Award
Similarly to the Medical Student Research Award, the Resident and Fellowship Member Award is intended to encourage residents and
fellows, early in their career, to conduct research in NM and EDX medicine.

2022 Residency and Fellowship Member Award Winners
Robert Adams, MD, PhD
Adenike Adewuyi, MD, PhD
Aakriti Bertsche, MD
Benjamin Bird, MD
Nader Boutros, MD
Zhi Cheng Chen, MD
Pitcha Chompoopong, MD
Katherine Clifford, MD
Sandra Milena Cortes Soto, MD
Catherine Craven, MD, MSc
Eric Creed, DO
Eleonora D’Ambrosio, MD
Sanaya Daruvala, MD
Monica Alcantara, MD, PhD
Andres De Leon, MD
Hamilton Delgado Argote, MD
Oscar Dimant, MD
Jonathan Donnelly, MBBCh,
MRCP
Alexander Doubek, DO
Warda Faridi, MD
Michelle Glantz, DO
Jully Carolina Gomez Gil, MD

Andre Granger, MD
Olivia Gutgsell, MD
Jeremy Hill, MD
Billie Hsieh, MD
Joseph Imbs, DO
Min Seok Kang, MD
Nakul Katyal, MD

Nadia Khalil, MD
Goknur Kocak, MD
Luz Leiva Pemberthy, MD
Isaiah Levy, MD
Xiaoyang Li, MD
Selina Mahmood, MD

• Median Nerve Pseudo-Conduction Block at the Elbow
• Neuromuscular Ultrasound Findings in Acute Conduction Block Neuropathy
Defining the Extent of Lower Motor Neuron Degeneration in People With Chronic Cervical
Spinal Cord Injury: Implications for Reconstructive Surgery
A Novel Case of Acetylcholine Receptor Blocking Antibody Positive Young Woman
With Myasthenia Gravis Presenting With a MuSK Phenotype With Tongue Weakness and
Fasciculations: A Case Report
A Novel Mutation in ZFYVE27 Associated With Hereditary Spastic Paraplegia
Sciatic Nerve Mononeuropathy After Vaginal Delivery: A Case Series
A Case of Pan-Brachial Plexopathy Following Reverse Shoulder Arthroplasty
Normal Muscle Biopsy Does Not Rule Out Mitochondrial Myopathy Due to M.G8363A
Mutation in Mitochondrial Transfer RNA-Lys Gene
Repetitive Nerve Stimulation in the Inpatient Diagnosis of Myasthenia Gravis
Hereditary Pressure Susceptibility Neuropathy: A Case Report
Cardiac Muscle Predominant Autoimmune Necrotizing Myositis
Chronic Zinc Supplementation After COVID-19 Vaccination Leading to Copper Myeloneuropathy
Frequency of Cancer in Myotonic Dystrophy: A Retrospective Study
Neuromyositis: A Case of a Patient With Concurrent Chronic Inflammatory Deymyelinating
Polyradiculoneuropathy and Myositis
Outcomes of COVID-19 Infection and Vaccination in Individuals With Myasthenia Gravis: A
Population-Based Study
• Thinking Outside the Muscle: Non-Neurological Clues in Inherited Myopathies, Two Case
Reports
• Clinical Features of Autoimmune Nodopathies
Subacute Proggresive Polyradiculopathy as a Extrapulmonary Tuberculosis Manifestation:
Imaging and Electromyographic Findings
Scapular Winging Following Cervicothoracic Fusion: A Case Report
Dual Neuromuscular Pathology Induced by Checkpoint Inhibitor: A Case Report
Motor Neuron Disease or a Bicycle?
Hereditary Spastic Paraplegia Associated With a KIF1A Silent Mutation: A Case Report
Ataxia-Telangiectasia With Severe Neuropathy and Autoimmune Myasthenia Gravis
• Carpal Tunnel Syndrome in Children, Association With Mucopolysaccharidosis: A Case
Report
• Sacral Radiculitis Due to Infection by Herpes Simplex Virus Type-2 (Elsberg Syndrome): A
Case Report
Myopathy With Crescent of Nuclei: A Novel Histopathological Finding in Desminopathy
An Acute Intermittent Porphyria Attack in the Setting of a Negative Urine Porphyrin Screen
Myasthenic Exacerbation Following BRAF and MEK Inhibitor Therapy, Not Just Immune
Checkpoint Inhibitors
A Patient With Rare Recurrence of Spinal Epidural Abscess and Atypical Presentation at
Admission Who Developed Rare Complication of Cervical Radiculopathy
Treatable Cause of Femoral Neuropathy 18 Months After Hip Replacement
Clinical, Electrophysiological and Sonographic Findings in Nerve Injury Patients After Vessel
Puncture
• “Ear of the Lynx” MRI Sign in a Patient With Primary Lateral Sclerosis
• Poor Response to Eculizumab in Patients With Treatment Refractory Generalized
Myasthenia Gravis
• Neuromuscular Complications Post COVID-19 Vaccines: A Review of Current Literature
SARS-CoV-2 PCR Positive Immune Mediated Necrotizing Myopathy
ANCA-Associated Vasculitic Myopathy With Normal CK Masquerading as Steroid Myopathy
• Acute Demyelinating Polyneuropathy in a Child With COVID-19
• Rare Manifestation of Dermatomyositis: Sensory Polyneuropathy and Atypical Myopathy
Bulge Syndrome: A Case of Abdominal Wall Denervation Following Surgery
GNE Myopathy Caused by a Novel Homozygous C.1357 G>A (P. Ala453Thr) Variant
We Can Do Better: Do We Follow Laboratory Practice Parameters for Evaluation of Distal
Symmetric Polyneuropathy?
Continued on next page
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James Meiling, DO

Christopher Meserve, MD
Igal Mirman, MD
Jonathan Morena, DO
Ryan Naum, DO
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Iatrogenic Severe Ulnar Mononeuropathy After an Ulnar Nerve Decompression and
Subcutaneous Transposition: A Case Report
• A Case of Mononeuritis Multiplex With Left Upper Limb Predominance
• A Case of Post Traumatic Axillary Mononeuropathy Without Shoulder Dislocation in an
American Football Player
• Iatrogenic Spinal Accessory Mononeuropathy After a Cosmetic Rhytidectomy: A Case
Report
Treatment-Resistant Chronic Inflammatory Demyelinating Polyradiculoneuropathy Associated
With IgG Tubulin Autoantibodies
Disorders of Fatty Acid Oxidation in Adult Neurology Clinic
Facial Onset Sensory and Motor Neuronopathy: A Case Series and Literature Review
Sjogren’s Sensory Neuropathy: A Potentially Treatable Condition With Early Intervention
Sensorimotor Axonal Polyneuropathy Associated With Amylophagia: A Case Report
• Sensory Neuronopathy After Giardia Infection
• Mononeuritis Multiplex as Presenting Symptom of B-Cell Lymphoma
Clinical Features and Long-Term Outcomes in Sarcoid Myositis
Application of Artificial Intelligence for the Histopathological Diagnosis of Red Ragged Fibers
in Muscle Biopsies
Pain and Quality of Life in People With Neuromuscular Disorders in Clinic: A Cross-Sectional
Survey
Patterns of Peripheral Nerve Injury in Systemic Vasculitis
To Evaluate Autonomic Nervous System Function in Patients With Post-Acute COVID
Syndrome
Dermatomyositis-Associated Sensory-Motor Polyneuropathy: A Case Report
Improving Quality Metrics in Electrodiagnostic Testing in Veterans
STAT3 Activation in Inclusion Body Mysoitis
Electromyography Findings in Congenital Myotonic Dystrophy
• PD-1 Inhibitor Induced Combined Myasthenia Gravis and Inflammatory Myopathy
• Methanol-Induced Optic Neuropathy Secondary to Ingestion of Hand Sanitizer
Two Cases of Motor Neuron Disease in the Setting of SARS-CoV-2 Infection and Vaccination
• Rapidly Progressive Primary Lateral Sclerosis After COVID-19 Vaccination: A Case Report
• The Spectrum of Incidentally Noted Complex Repetitive Discharges
• COVID-19 Infection in Myasthenia Gravis: Clinical Course and Outcomes
• Role of Serologic Testing in Evaluation of Amyotrophic Lateral Sclerosis
Bilateral Fibular Neuropathy in a Child: A Case Report
Searching for Diagnostic Clues in McArdle Disease in the Middle Age Population
•
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Patient Perspectives
These patients have shared a window into their day-to-day lives, living with a NM disease. They live their lives with the hope that
researchers will one day find cures or treatments for their diseases.
A Mother’s Quest to Cure Myotubular Myopathy
From the moment Joshua Frase was born in 1995, there were
murmurs from the doctors that he wouldn’t live through the day.
His mother, Alison Rockett-Frase, thought differently. “There was
something about Joshua that was present in the delivery room that
the doctors couldn’t see,” Alison said. “Joshua had the will to live.”
‘Floppy’ was the term doctors had used to describe Joshua’s
extremely low muscle tone. His muscles were so weak that he
was unable to breathe on his own. He failed his Apgar test, a
scored test given to newborns to verify muscle tone, heart rate,
and supplementary vital signs to decide if medical or emergency
care will be required. Once Joshua failed the Apgar, the doctors
rushed him to the NICU. Alison said, “He stayed in the NICU
for the first 24 days of his life. While he was there, we worked
with teams of doctors trying to determine the root cause of his
hypotonia, which we learned was the medical term for
decreased muscle tone, but no one at that time
knew what was wrong with him.” The day
after Joshua was born, doctors gave the
couple a tragic projection of how long
Joshua might live. “I looked at my
newborn son on a ventilator and
said, ‘let’s give him a chance to
live.’ Those words changed
my life,” Alison said. At that
very moment, she became
her son’s advocate, a tandem
that would survive 5,800
days.
Alison and her husband, Paul
Frase—who was working
his ‘dream job’ as an NFL
lineman—were
discharged
with their newborn 24 days after
he was born. “They discharged
us,” Alison said, “but because it was
their belief that it would be better for
him to pass away at home. We left the
hospital with our son on a nasal gastric feeding
tube and a suction machine, and nothing else.”
The Frase family knew little about their son’s failing health. None
of the striated muscles in his body functioned normally, including
the diaphragm muscles surrounding his lungs. Joshua’s strength
was stunted in the last trimester of utero during the last phase of
muscle development. For 5 long months, they fought to keep their
newborn alive and struggled to find answers. “It was then I first
saw the words myotubular myopathy (MTM),” Alison said.
“I stared at the three pages copied from a medical textbook before
switching to published medical articles, one from 1966 written by
Dr. Alfred Spiro describing MTM. It was my first time reading
a medical article and the text was completely foreign to me. As
I read through the pages, I learned about MTM, its effects on

skeletal muscles in infants, difficulties in feeding, and the frequent
need for mechanical ventilation.” Though Joshua did not require
mechanical ventilation, the prognosis of a short life span, and the
medical complications the family could expect, were devastating.
“Strangely,” Alison said, “amidst the confusion and painful
realization of my son’s future, there was a bit of relief. After 5
months of rigorous searching, my son’s muscle biopsy revealed a
diagnosis.”
Alison says her ‘sole responsibility’ the first year of Joshua’s
life was to keep him alive. But they made it. Three weeks after
Joshua turned one, they started the Joshua Frase Foundation for
Congenital Myopathy Research, Inc.
After learning more about MTM, the family honed in on X-linked
MTM, or XLMTM, which is a rare disorder that affects
more males than females. The MTM1 gene
provides instructions for producing a small
enzymatic protein called myotubularin.
Myotubularin is thought to be
involved in the development and
maintenance of muscle cells. The
absence of this protein also
results in a malfunction of
calcium transfer responsible
for muscle contraction.
Current data reveals 50%
of the children born with
XLMTM do not live to see
18 months of age. At the
time of Joshua’s birth, he
was 1 of just 55 known cases
worldwide.
Yet, despite the grim odds, Joshua
spent nearly 16 years on Earth. He
battled with myotubular myopathy
every day. His life existed through
hospital visits and near-death experiences,
but Joshua still dreamed of a future. He wanted
to become a scientist who would help find a cure for
his disorder, so that he could help his peers. MTM might have
kept his body frail, but his mind and tenacious spirit were always
strong. His severe physical limitations never slowed down his drive.
Joshua lived life to the fullest and passed away 40 days shy of his
sixteenth birthday.
While Joshua was young, Paul Frase would put on his team uniform
every Sunday and use his public platform to raise awareness and
funding for research for the deadly neuromuscular disorder. Paul
carried Joshua through the ‘playground of life’ one activity at a
time, from a tour of the White House to overnight church lockins. “Paul made sure Joshua got to experience what ‘normal’ kids
did,” Alison said. “Carrying Joshua through life created a bond
that most fathers and sons never experience.” When Paul won
Continued on next page
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the Ed Block Courage Award for the second time in his NFL
career, he attributed it to his son showing him what it meant to
be courageous. “Joshua taught us to stand firm in the face of
adversity and keep getting up time and time again when life knocks
you down,” Alison said.

a chocolate Labrador retriever. Nibs was her name. Alison knew
in order to move the potential of gene therapy to human trials
they would need a large animal model for proof of concept. The
odyssey in finding Nibs was yet another orchestrated moment in
the journey to a cure, Alison believes. The finding of Nibs to the
development of the dog colony, changed the trajectory of a rare
and fatal congenital myopathy disorder in children.

Sports writers from across the United States shared Joshua’s story.
“In 1997, we approached our first
researcher, Dr. Anthony Atala. Dr. The day after Joshua was born, doctors gave the
Atala was a rising star in the field of couple a tragic projection of how long Joshua
regenerative medicine, and at the time, might live. “I looked at my newborn son on a
he was gaining attention for growing a ventilator and said, ‘let’s give him a chance to
live.’ Those words changed my life.”
bladder in vitro in just 8 weeks.”
Dr. Atala introduced the foundation to Alan Beggs, PhD, and
Louis Kunkel, PhD, also a part of the Harvard team. Their work
surrounding XLMTM encompassed genetics, stem cell, and gene
therapy. Dr. Beggs established collaboration with a scientist in
France named Anna Buj Bello, PhD, who had developed a KO
mouse model of XLMTM. Later, Harvard’s work caught the eye
of the NIH, who committed $5 million over 5 years. By 2008,
the team was finding success using gene therapy with their mouse
model. Multiple groups around the world, including Dr. Jocelyn
Laporte who first discovered the MTM1 gene, made strides in
understanding the pathology of XLMTM.
In 2009, the tide turned in the Frase family’s behalf when Alison
located the only known XLMTM large animal model in the world,

To date, there has never been a rescue of
a congenital myopathy, and the strides
made in the field of neuromuscular
research and veterinarian medicine
have been significant surrounding
MTM. Advancements took place in
the dog model in 2010 in the area of gene therapy, followed by a
potential pharmaceutical gene replacement drug approved within
Europe in 2012.
Simultaneously, in 2012 Alison and Paul pitched an advisor at
OrbiMed, who after seeing the proof of concept in the dogs,
developed a company, Audentes Therapeutics, around Frase’s
work. “We are very close to proving the safety and efficacy of this
treatment as we prepare to enter clinical trials,” Alison explained
in 2015.
“We have incredibly robust preclinical data, and we still dream that
one day Joshua’s peers will walk and run and live long healthy lives.
Joshua’s legacy is about saving lives.”

Susan’s Search for a CMT Cure—Fast
Susan Ruediger is the kind of woman who finds cooking a
“beautiful place to be creative.” She also loves boating, sailing, and
especially swimming because it’s one part of her active life where
she can feel somewhat self-confident and fast. As someone living
with Charcot-Marie-Tooth Disease (CMT), Susan
enjoys feeling creative and confident because
it will require both to end a disease with no
known cure.
“My whole life, I knew I was physically
different,” Susan said. “My friends
joked with me about being clumsy.
Because I was never good at sports,
I had little to no self-confidence. In
PE, my favorite activity was square
dancing. Can you tell I grew up in
Texas?” she joked. In high school,
Susan’s dream was to be in the front
line of dancers in school musicals. But
after being asked to leave ballet class
because she couldn’t point her toes, Susan
went home crying and asked her mother what
was wrong with her body.
CMT or hereditary motor sensory neuropathy (HMSN) is
an inherited, progressive disease of the nerves with weakness
and numbness more pronounced in the legs and the arms. The

nerves stop sending messages to different areas of the body,
such as the hands and feet, because parts of the nerve cells are
genetically damaged and poor nerve conduction results in muscle
deterioration over time. CMT affects an estimated 1 in 2,500
people in the United States and roughly 3 million
people worldwide, although experts believe the
number could be much higher. Most types
of CMT are dominantly inherited, so the
chance of offspring getting CMT is 50%
if one parent has it. However, it can
also be contracted randomly, a result
of a spontaneous mutation where
there is no family history.
“My parents’ approach was to act
like nothing was different while
helping me focus on the things I
could do successfully. My mother
didn’t tell me about CMT until I was
17 when she detailed the family’s history
with the neuromuscular disease,” Susan
explained. “I honestly hadn’t noticed how my
uncle moved awkwardly,” Susan said. “I hadn’t
noticed my grandmother’s hard, bony, contracted
hands. I didn’t know both were symptoms of CMT.” Susan
discovered that a pediatrician had actually made her first diagnosis
when she was 2 years old. “That was the first time they had a name

Continued on next page
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for the disease that affected five generations of our family.”

But CMT is a progressive disease, and as the years have passed,
Susan’s symptoms have worsened. Currently, she wears leg
braces and exercises daily—walking, yoga, swimming, biking on
a stationary bicycle—to keep her legs strong. While there are
currently no pharmaceutical or therapeutic treatments for CMT,
there are hundreds of researchers working to development them.
Since CMT is caused by malfunctioning genes, the emerging field
of gene therapy is a promising pathway.

Susan was 32 when she saw her first CMT doctor. Soon after giving
birth to her daughter, she sought resources for a higher-quality
life. She also hoped to give her daughter a better childhood in the
event that she was also diagnosed with CMT. While the doctor was
a neuromuscular expert, Susan didn’t feel he was much help. His
advice was to avoid carrying her baby while walking in case she
were to fall. Susan recalled, “I left feeling helpless, but also with the
suspicion that there had to be better resources. I couldn’t accept “Because CMT is a genetic disease, gene therapies offer significant
that fate when I had a newborn who had a 50% chance of having hope for us. They are rapidly being developed and improved,”
Susan said. The regulatory agencies are
CMT too.”
“That was the first time they had a becoming more comfortable with them,
After some searching, Susan found name for the disease that affected five and the pharma industry is heavily investing
in their development. Until gene therapies
a neurologist specializing in CMT. generations of our family.”
are a reality, Susan advises other patients to
She connected with him, got a better
understanding of the disease and its progression, and felt a bit keep moving to help manage the deterioration and connect with
better. She continues to travel 800 miles to see her CMT expert others with CMT through groups and trials.
regularly. The neurologist studies the progression in her body and
takes those learnings to develop the natural history of the disease. Susan has a 17-year-old daughter who currently has no symptoms
“While I don’t like the travel or the feeling of being a guinea pig of CMT, and hasn’t been genetically tested. Susan shared, “Because
for the disease,” Susan said, “I know my visits may lead to clinical CMT rarely kills patients—though it indeed does—there is often
trials. It’s one way to be a part of the solution. In me, CMT is not no public urgency to find a cure. Trust me when I tell you there are
easy to see. People can tell that something’s not right, but they can’t hundreds of thousands with CMT that are in constant agony with
say exactly what. In some ways, that’s hard because they probably compromised breathing, the total inability to use their hands, or
assume I’m just a clumsy girl who can’t run, but in other ways it’s wheelchair-bound for life. As patients, we can help by participating
a blessing because I can make my way through life without being in natural history studies that help clinicians better track the
progression of CMT. We can talk about CMT in our communities,
labeled.”
and we can reach out to bring more people with CMT together. ”

Support Life-Changing Research for Patients
Transform the lives of patients with NM diseases by
contributing to the American Neuromuscular Foundation.
One hundred percent of your donation will be used to
support researchers and their research. So many patients
depend on this research and are hoping for breakthrough
treatments and cures.
Donate at neuromuscularfoundation.org/Donate.
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AANEM CALENDAR OF EVENTS

2022
August

September

October

1

| Fall CNCT Exam early registration opens

1

| NM US CAQ Exam regular registration opens

31

| Fall CNCT Exam early registration deadline

1

| AANEM Annual Meeting late

1

| Membership renewals open

1

| ABEM Exam early registration opens

registration opens

17-21

November

December

3-5

1

| NMUS CAQ Exam

| Fall CNCT Exam

31

| NM US CAQ Exam registration deadline

31

| AANEM Annual Meeting standard
registration deadline

21-24

| AANEM Annual Meeting in Nashville, TN

30

| Fall CNCT Exam registration deadline

31

| ABEM Exam early registration deadline

30

| ABEM Exam registration deadline

| Fellowship portal opens for NM and CNP
programs to submit listing for the 2023
fellowship match

Find Your Dream Job Today!
Explore hundreds of opportunities for neurologists, physiatrists, and
electrodiagnostic technologists through the AANEM Career Center.
Browse all open positions at aanem.org/Careers/Job-Seekers.
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A community dedicated to improving the lives
of patients with neuromuscular diseases.

~ Holli Horak, MD

“

“

I would encourage
everybody to consider
joining the AANEM
and to stay involved
because the AANEM
offers the most
information, value,
and education for the
people in the field of
EDX and NM medicine.

Join AANEM Today!
The premier association in NM &
EDX medicine.
•
•
•
•
•
•
•
•

AANEM 2022 President
Holli Horak, MD

More than 6,500 members strong
An exceptional annual scientific meeting
Free and discounted educational products
Collaboration and leadership opportunities
The prestigious Muscle & Nerve journal
Advocates working on your behalf
Funding for research
So much more!

Visit aanem.org/Value-of-Membership

Member since 1998

Website: aanem.org

Facebook: @AANEMorg

Twitter: @AANEMorg

Instagram: @AANEMorg
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See you at the
AANEM Annual Meeting!
Nashville, Tennessee | September 21–24, 2022

