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January 7, 2022 
  
Birnbaum S, Bachasson D, Sharshar T, Porcher R, Hogrel JY, Portero P. Free-living physical activity and sedentary 
behaviour in autoimmune myasthenia gravis: A cross-sectional study. J Neuromuscul Dis. 2021;8(4):689-697. 
doi:10.3233/JND-210637 
 
Submitted by: Pritikanta Paul, MD 
Edited by: Milvia Y. Pleitez, MD 
 
Summary: Physical activity in patients with myasthenia gravis (MG) can be limited due to fatigability and undertreated disease. 
However, patients with well controlled disease are recommended to participate in routine daily exercise to reduce risk of life-
style related conditions. 
  
This prospective cross-sectional study looked at physical activity patterns of women with MG. Free living physical activity 
(PA) and sedentary behavior (SB) were quantified using accelerometer device which study participants wore during waking 
hours for 7 consecutive days. PA was also graded based on level of intensity. Additionally, disease control was assessed by 
MG-specific evaluations and 6-minute walk test. Control data were obtained from manufacturer database from individuals 
without self-reported disease. 
  
Data analysis included 33 MG patients and 66 controls. Patients with MG were more sedentary than control subjects and 
performed less vigorous intensity PA, less moderate-to-vigorous intensity PA (MVPA) and shorter duration of MVPA. 
Interestingly, there was no association between symptom severity, disease duration or lower limb strength with daily PA or 
sedentary behavior. However, negative correlation of BMI with SB and positive correlation of BMI with daily PA was noted 
highlighting how chronic steroid treatment may interfere with daily PA by causing weight gain. Overall, patients with stable 
MG participate in lesser PA compared to controls. Further studies may help understand the influencing factors and build 
strategies for the same. 
 
Comments: This is an interesting study looking at physical activity patterns of MG patients with relatively controlled disease. 
Myasthenia gravis is a treatable condition where patients can live a normal to near-normal daily life with adequate disease 
control. However, physical activity should be encouraged to prevent life-style related comorbidities. This study highlights the 
importance of looking into different factors which may be influencing PA activity patterns in stable MG patients. 
 
Article of Similar Interest: Habitual Physical Activity in Patients with Myasthenia Gravis Assessed by Accelerometry and 
Questionnaire.Kahr Andersen L, Vissing J.J Neuromuscul Dis. 2021 Jul 28. doi: 10.3233/JND-210693. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



2 
 

January 26, 2022 
 
Misra S, Kolappa K, Prasad M, et al. Frequency of neurologic manifestations in COVID-19: A systematic review and 
meta-analysis. Neurology. 2021;97(23):e2269-e2281 
 
Submitted by: Niranjan Singh, MD 
Edited by: Shan (Sarah) Chen, MD 
 
Summary: More than 1 year into the coronavirus disease 2019 (COVID-19) pandemic, severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV2) has caused more than 200 million cases and 4.28 million deaths across 220 countries as of August 
9, 2021. This article is a systemic review and meta-analysis to obtain pooled prevalence estimates to understand the variation in 
reported frequencies of various neurologic manifestations in patients with COVID-19 across different groups in literature 
published from December 31, 2019, to December 15, 2020.  
 
Out of 2,455 articles cited, only 350 articles met the authors’ inclusion criteria and were included for review. The study 
included data from 145,721 patients with COVID-19 from 55 countries, 89% of whom were hospitalized. They identified total 
of 41 neurologic manifestations including 24 symptoms and 17 diagnoses. Most common neurologic symptoms include fatigue 
(32%), myalgia (20%), smell impairment (19%), taste impairment (21%), headache (13%) and dizziness (7%). Stroke was the 
most common neurological diagnosis with pooled prevalence of 2%. Among stroke, acute ischemic stroke or TIA accounted 
for 1% and hemorrhagic stroke 0.31% and cerebral venous thrombosis 0.12%. Very low prevalence was seen for cranial 
nerves/polyneuropathy 1%, GBS 0.28%, encephalitis 0.3%. In patients over 60 year old, they could present with acute 
confusion or delirium (34%).  
 
Patient with severe COVID-19 were less likely than those with mild disease to have alteration of smell. There seemed to be no 
significant association was found between other neurologic manifestations with COVID-19 severity.  
 
Overall, approximately up to one-third of patients with COVID-19 analyzed in this review experienced at least one neurologic 
manifestation. One in 50 patients experienced stroke. In those >60 years of age, more than one-third had acute 
confusion/delirium; the presence of any neurologic manifestations in this age group was associated with higher mortality. 
 
Comments: 89% of the data came from hospitalized patients in this study. This cannot be applied to community prevalence 
of neurologic manifestation of COVID-19, which includes mostly non hospitalized patients. It appeared that smell impairment 
(50%), taste impairment (45%), headache (31%), and myalgia (31%) were found to be more common in non-hospitalized 
cases, while fatigue (31%) was found to be more common in hospitalized patients. 
 
This study showed that the presence of impairment of taste and smell has inverse relationship to severity of the illness. 
Explanations provided include inflammation around olfactory nerve presenting spread of virus or poor reporting in sick 
patients. Multiple mechanisms were proposed leading to neurologic manifestations including hypoxia, cytokine storm, 
autoimmune response, hypercoagulability, endotheliopathy, and multi-organ failure. 
 
This is an observational study, thus it has limitation of its bias. In addition, the literature review of this article only covered 
until December 2020. The pandemic has changed significantly over time with different variants and it demands more recent 
literature review and updated analysis. 
 
Articles of Similar Interest: Safonova A, Paul N, Altamirano V, et al. Neurologic manifestations associated with COVID-19 
in hospitalized patients. Neurology. 2021;96(no. 15 Supplement 1718) 
 
Badii M, Poursheykhi M, Shivaprasad A, Smith R, Shroff S. Neurological manifestations of COVID-19. Neurology. 2021;96(no. 
15 Supplement 4987) 
 
 
 
 
 
 
 



3 
 

January 26, 2022 
 
Aschman T, Schneider J, Greuel S, et al. Association between SARS-CoV-2 infection and immune-mediated myopathy 
in patients who have died. JAMA Neurol. 2021;78(8):948-960. doi:10.1001/jamaneurol.2021.2004 
 
Submitted by: Raymond L. Rosales, MD, PhD 
Edited by: Shan (Sarah) Chen, MD 
 
Summary: This is a case-control, postmortem (within 6 days) study in Germany focusing on the skeletal (either deltoid or 
quadriceps) and cardiac muscle pathology in SARS-CoV-2 patients.  
 
They found that 26 of 43 individuals (60%) who had died with a diagnosis of COVID-19 and showed signs of muscle 
inflammation. 
 
In total, 14 patients (33%) with COVID-19 and 2 control patients (18%) showed creatine kinase levels greater than 1000 U/L.  
 
The muscle pathology showed muscle inflammation (mild to severe myositis), was more pronounced in skeletal than cardiac 
muscles, and associated with illness chronicity. 
 
Ultrastructural analysis revealed capillary alterations, suggesting ongoing remodeling processes, but not reminiscent of those in 
dermatomyositis. 
 
In seven patients who died with COVID-19 and clear signs of myositis, known myositis-specific and myositis-associated 
autoantibodies were not found, except for one sample that showed weakly positive results for anti-Ro52 testing. 
 
None of the patients had relevant titers of myositis-specific autoantibodies. 
 
Sarcolemma MHC class I antigens relevant expression on the was present in 23 of 42 specimens from patients with COVID-
19 (55%) and upregulation of MHC class II antigens in 7 of 42 specimens from patients with COVID-19 (17%), but neither 
were found in any of the controls.  
 
Detection of viral load was low or negative in most skeletal and cardiac muscles. (Immunohistochemistry testing against 
SARS-CoV-2 spike protein did not yield positive results in skeletal and cardiac muscle specimens that were positive by RT-
qPCR).  
 
Authors conclude that SARS-CoV-2 may be associated with a post-infectious, immune-mediated myopathy. 
 
Comments: This is a robust postmortem study that clearly showed that SARS-CoV-2 may be associated with a post-
infectious, immune-mediated myopathy.  
 
There are some limitations:  

1. In this cohort with COVID-19, only those with severe disease courses with fatal outcomes were included, which 
limits extrapolation to patients with mild SARS-Cov-2 infections. 

2. Data on clinical correlation such as myalgia or muscle weakness prior to death were scarce. 
3. It included some cases with patients on steroids, some on Propofol, thus rhabdomyolysis, steroid-induced myopathy, 

critical illness myopathy could confound the muscle pathology findings. Steroids may also mask the inflammation in 
the muscles that could have been seen without steroids as well. 

 
Articles of Similar Interest: Paliwal VK, Garg RK, Gupta A, Tejan N. Neuromuscular presentations in patients with 
COVID-19. Neurol Sci. 2020;41(11):3039-3056. doi:10.1007/s10072-020-04708-8 
 
Suh J, Mukerji SS, Collens SI, et al. Skeletal Muscle and Peripheral Nerve Histopathology in COVID-19. Neurology. 
2021;97(8):e849-e858. doi:10.1212/WNL.0000000000012344 
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February 9, 2022 
 
Yamada S, Hashizume A, Hijikata Y, et al. Ratio of urinary N-terminal titin fragment to urinary creatinine is a novel 
biomarker for amyotrophic lateral sclerosis. J Neurol Neurosurg Psychiatry. 2021 Oct;92(10):1072-1079. doi: 10.1136/jnnp-
2020-324615. PMID: 33737450 
 
Submitted by: Pritikanta Paul, MD 
Edited by: Shan (Sarah) Chen, MD 
 
Summary: Sensitive and specific disease biomarkers for amyotrophic lateral sclerosis (ALS) are lacking, although there has 
been research in the past several years looking for them. Titin is a giant myofibrillar protein in skeletal muscle. Elevated levels 
of urinary N-terminal fragment of titin has been reported in degenerative conditions, such as Duchene muscular dystrophy 
(DMD). This study looked at the validity and reliability of urinary N-terminal titin fragment as a biomarker in ALS. 
 
Consecutive newly diagnosed ALS patients (revised El Escorial criteria - definite, possible, and probable) between ages 40 and 
80 (n=70) were analyzed along with age-matched and sex-matched healthy controls (n=43) without neurological diseases. 
Urine levels of N-terminal titin fragment were measured and standardized according to urinary creatinine content. Blood levels 
of other biomarkers including neurofilament light chain (NfL), creatine kinase (CK), and creatinine (Cr) were also measured. 
Clinical measurements included ALSFRS-R score, pulmonary function tested via spirometry. 
 
ALS patients had significantly decreased appendicular lean soft tissue (ALST) mass compared to controls as well as increased 
serum CK levels and reduced serum Cr levels. Ratio of urinary levels of titin N-terminal fragment and urinary Cr was 
significantly increased in patients with ALS as compared to healthy controls. After adjusting for ALST mass, the ratio 
remained higher in ALS patients. Ratio of urinary titin/Cr levels were more elevated in the patients with ALS with lower limb 
onset. Additionally, ratio of urinary titin/Cr to serum CK was significantly increased in patients with ALS compared to healthy 
controls.  
 
The authors studied if urinary titin N- terminal fragment would reflect ALS disease severity and they found that urinary 
titin/Cr levels were strongly correlated with total score and segmental scores (upper limb, trunk and lower limb) of ALSFRS-
R. Similar findings were noted with quantitative respiratory measures. They also found urinary levels of titin/Cr reflected 
disease progression (assessed over six months). Finally, statistical analysis also showed low urinary titin/Cr level group had 
longer median survival compared to high urinary titin/Cr group and therefore, the baseline level of urinary titin/Cr level can 
serve as a prognostic marker. 
 
Comments: Your personal comments on the article: This study clearly shows potential utilization of urinary titin/Creatinine 
as a potential biomarker in ALS patients with evidence of correlation with disease, disease severity, and survival. Compared to 
other biomarkers, the urinary titin/Cr level is convenient to get samples, does not require special equipment, and is non-
invasive.  
 
However, urinary titin fragments are the products of muscle degeneration, thus could have false positive in non-ALS disorders 
such as cardiomyopathy DMD, or even strenuous physical activities. Despite some limitations, including short follow-up and 
failure to enroll patient with advanced stage of disease, this study introduced a novel biomarker for ALS that needs to be 
validated by larger studies in the future. 
 
Article of Similar Interest: Lu CH, Macdonald-Wallis C, Gray E, et al. Neurofilament light chain: A prognostic biomarker in 
amyotrophic lateral sclerosis. Neurology. 2015 Jun 2;84(22):2247-57. 
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February 9, 2022 
 
Bjornevik K, O'Reilly EJ, Molsberry S, et al. Prediagnostic neurofilament light chain levels in amyotrophic lateral 
sclerosis. Neurology. 2021 Aug 11;97(15):e1466–74. doi: 10.1212/WNL.0000000000012632 
 
Submitted by: Niranjan Singh, MD 
Edited by: Shan (Sarah) Chen, MD 
 
Summary: This study focused on pre-diagnostic biomarkers in amyotrophic lateral sclerosis (ALS). This matched case-control 
study included 84 individuals who developed ALS during follow-up and had available plasma samples prior to disease 
diagnosis. For each ALS case, a randomly matched control was selected. Neurofilament (NfL) in these pre-diagnostic plasma 
samples were measured and adjusted for body mass index, smoking physical activity, etc. Higher NfL levels were found to be 
associated with a high ALS risk within 5 years of ALS diagnosis. There were 21 Nfl-associated metabolites collected and 
measured, but none of them showed any significant correlation. 
 
Comments: Over last decade, multiple studies looking for biomarkers in ALS have evaluated NfL levels in both CSF and 
blood. Most widely studied neurofilaments are light chain and phosphorylated heavy chain. NfL levels reflect neuronal injury 
and has potential value in ALS and other neurological disorders.  
This article provided Class II evidence that plasma NfL levels are elevated in pre-diagnostic ALS patients within 5 years of 
diagnosis and thus may be a useful biomarker in the earliest stage of ALS. 
 
Articles of Similar Interest: Poesen K, Van Damme P. Diagnostic and Prognostic Performance of Neurofilaments in ALS. 
Front Neurol. 2019;9:1167. doi: 10.3389/fneur.2018.01167  
 
Poesen K, De Schaepdryver M, Stubendorff B, et al. Neurofilament markers for ALS correlate with extent of upper and lower 
motor neuron disease. Neurology. 2017 Jun;88(24):2302-2309. doi: 10.1212/WNL.0000000000004029 
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February 21, 2022 
 
Fehmi J, Davies AJ, Walters J, et al. IgG1 pan-neurofascin antibodies identify a severe yet treatable neuropathy with a 
high mortality. J Neurol Neurosurg Psychiatry. 2021 Oct;92(10):1089-1095. doi: 10.1136/jnnp-2021-326343 
 
Submitted by: Pritikanta Paul, MD 
Edited by: Francisco Gomez, MD 
 
Summary: Patients with autoantibodies against nodal/paranodal proteins present with a distinct clinical phenotype. 
Autoantibodies are mostly of the non-complement fixing IgG4 subtype and have been linked to Guillain-Barré syndrome 
(GBS) type presentation.  
 
The authors in this study tested patients with suspected inflammatory neuropathies for IgG antibodies against nodal (NF186) 
and paranodal (NF155, CNTN1 and Caspr1) cell adhesion molecules using a live, cell-based assay (CBA) and found eight 
patients (1.2%) with IgG1 antibodies to both NF186/NF140 isoforms and NF155 isoforms, but no IgG3 or IgG4 subclass 
antibodies. Clinical and laboratory and histopathological features were assessed and compared with seronegative and patients 
with other nodal/paranodal antibodies. 
 
Pan-neurofascin antibody-positive patients exhibited a severe phenotype with rapidly developing tetraplegia. They were more 
likely to have an initial diagnosis of GBS and noted to have tremor and/or neuropathic pain more frequently than other 
groups. Cranial nerve palsies, autonomic dysfunction and respiratory compromise were more frequent and modified Rankin 
Scale at nadir scores were higher. 
 
Neurophysiological studies showed conduction blockade without temporal dispersion consistent with nodal pathology in the 
majority of patients. Nerve biopsy in two patients showed axonal loss. There was no obvious improvement to steroids, IVIg, 
and/or PLEX but slow improvement was noted in patients receiving Rituximab therapy who finally became functionally 
independent. Fifty percent of patients noted to have malignancy raising the possibility of association with cancer. 
 
Comments: Immune mediated neuropathy is a common treatable neuromuscular condition encountered in clinical practice. 
Awareness about newer antibodies and associated presentations will help clinicians identify clinical phenotype and offer 
optimum management.  
 
This study raises an important question about checking these specific antibodies in patients with GBS type acute presentation 
with severe weakness refractory to first-line treatment. This study described a distinct seropositive immune neuropathy with 
severe clinical phenotype, which is potentially treatable. Further studies are needed to better describe this distinct entity. 
 
Article of Similar Interest: Cortese A, Lombardi R, Briani C, et al. Antibodies to neurofascin, contactin-1, and contactin-
associated protein 1 in CIDP: Clinical relevance of IgG isotype. Neurol Neuroimmunol Neuroinflamm. 2019 Nov 21;7(1):e639. doi: 
10.1212/NXI.0000000000000639 
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February 21, 2022 
 
Beecher G, Shelly S, P. Dyck PJB, et al. Pure motor onset and IgM-gammopathy occurrence in multifocal acquired 
demyelinating sensory and motor neuropathy. Klein Neurology. Oct 2021;97(14):e1392-e1403.  
 
Submitted by: Niranjan Singh, MD 
Edited by: Francisco Gomez, MD 
 
Summary: This study investigates patients with multifocal acquired demyelinating sensory and motor (MADSAM) neuropathy 
with and without monoclonal gammopathy of uncertain significance (MGUS). Of 76 patients with MADSAM, 53% had pure 
motor, 16% pure sensory, 30% sensory-motor and 1% cranial. Motor onset patients were initially diagnosed with multifocal 
motor neuropathy (MMN). MGUS occurred in 25% (89% IgM) associating with ganglioside autoantibodies. Median time to 
sensory involvement in motor onset patients was 18 months. Subsequent sensory findings were in the same territory in 35% 
patients. Brachial and lumbosacral MRI showed hypertrophy and increased T2 signal in 84-87% patients. Most patients 
required ongoing immunotherapy, patients with MGUS required dual agents. 
 
Initial presentation of MMN and MADSAM may be similar in 50% patients. Long-term follow-up with clinical 
electrophysiology and nerve pathology helps to distinguish motor onset MADSAM from MMN. MADSAM has better 
prognosis compared to MMN and better response to treatment. Patients with concomitant MGUS required dual 
immunotherapy. The study also reveals that clinical, electrophysiologic and histopathology findings in MADSAM with and 
without MGUS were similar. 
 
Comments: Pure motor onset demyelinating neuropathy and MGUS may turn out to be either MMN or MADSAM, two 
different pathologic entities and show different responses to immunomodulation and different prognosis. Neuromuscular and 
electromyography specialists commonly see them and knowledge regarding the prognosis and long-term follow-up cannot be 
emphasized. 
 
Article of Similar Interest: Mezaki T, Kaji R, Kimura J. Multifocal motor neuropathy and Lewis Sumner syndrome: a clinical 
spectrum. Muscle Nerve. 1999 Dec;22(12):1739-40. 
 
Martinez-Thompson JM, Snyder MR, Ettore M, et al. Composite ganglioside autoantibodies and immune treatment response 
in MMN and MADSAM. Muscle Nerve. 2018 Jun;57(6):1000-1005. 
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March 7, 2022 
 
Kapoor M, Compton L, Rossor A, et al. An approach to assessing immunoglobulin dependence in chronic 
inflammatory demyelinating inflammatory polyneuropathy. J Peripher Nerv Syst. 2021;26(4): 461- 468. 
doi:10.1111/jns.12470 
 
Submitted by: Francisco Gomez, MD 
Edited by: Niranjan Singh, MD 
 
Summary: Chronic inflammatory demyelinating polyneuropathy (CIDP) is a peripheral nerve disease coursing with weakness 
and impaired sensation. The course tends to be relapsing-remitting or progressive if left untreated. While there is evidence to 
support treatment with IVIg, plasma exchange, or steroid therapy and consensus on how to identify and monitor patients 
needing a protracted treatment course, data on when and how to stop therapy and identify remission is lacking. 
 
The consensus is that CIDP patients necessitate close monitoring via validated tools, of which there are several: minimum 
clinically important differences (MCID) for Inflammatory Rasch-built Overall Disability Scale (I-RODS), Medical Research 
Council Sum Score (MRC-SS), Inflammatory Neuropathy Cause and Treatment (INCAT), sensory sum score, Overall 
Neuropathy Limitation Score (ONLS), hand dynamometry, I-RODS, 10-m walk, up and go 10 m walk, and Berg Balance 
scale. 
 
Overall in the study’s cohort, patients who were deemed IVIg dependent were younger at age of onset (43.4 vs 50.6 years) had 
a 1 year longer delay in diagnosis, and had been on the treatment longer (6.8y vs 4.8y). 
 
Herein, the authors sought to elucidate IVIg treatment cessation strategies in CIDP. They included 33 CIDP patients, 16 
underwent cessation and 17 gradual dose reduction. There were 12 out of 33 patients with CIDP who went off IVIg remained 
stable for more than 2 years without treatment, while the remaining required reinstitution of IVIg with rapid return to baseline. 
Outcomes and IVIg dependency were determined via MRC-SS and I-RODs scores.  
 
Comments: This is a small but important study looking to determine disease activity while on IVIg with optimal control. It 
appears the only way to know would be discontinuation of IVIg. The study did not find predictors of disease activity. Since 
IVIg is expensive with side effects, studies will help to stop unnecessary treatment. 
 
This paper suggests there is clinical difference in degree of recrudescence or relapse rates in IVIg cessation vs tapering, which 
may be helpful to the readership when selecting a course of action.  
 
Article of Similar Interest: England NHS. Updated Commissioning Guidance for the use of therapeutic immunoglobulin 
(Ig) in immunology, haematology, neurology and infectious diseases in England. December 2019.  
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March 7, 2022 
 
Swart G, Blair C, Lu Z, et al. Nitrous oxide-induced myeloneuropathy. Eur J Neurol. 2021;28(12):3938-3944. 
doi:10.1111/ene.15077 
 
Submitted by: Shan (Sarah) Chen, MD 
Edited by: Francisco Gomez, MD 
 
Summary: Nitrous oxide (NO, also known as laughing gas, balloons, whippets) abuse is increasingly recognized as an issue 
worldwide. Prolonged NO misuse inactivates vitamin B12, causing combined subacute degeneration.  
 
The authors studied a cohort of 20 patients with NO misuse. The average patient age was 24 years and mean canister 
consumption was 148 per day for 9 months. Common presentation included sensory symptoms with paresthesias and gait 
unsteadiness. In severe cases, patients were bedbound (7 out of 20). Mean serum B12 was normal (258 pmol/L, normal range 
[NR] = 140-750) as was active B12 (87 pmol/L, normal > 35).  
 
In contrast, mean serum homocysteine was markedly high (51 μmol/L, NR = 5-15). Spinal magnetic resonance imaging (MRI) 
showed characteristic dorsal column T2 hyperintensities in all 20 patients. Nerve conduction studies showed a predominantly 
axonal sensorimotor neuropathy (n = 5). Patients were treated with intramuscular vitamin B12, with varying functional 
recovery. Three of the seven patients who were bedbound at presentation were able to walk again with aid at discharge. Most 
of the eight patients they had followed had persistent paresthesias and/or sensory ataxia. Mobility scores at admission and 
discharge were not significantly correlated with the serum total and active B12 levels or cumulative nitrous oxide use. There 
were also no significant trends between serum active B12 level and cumulative nitrous oxide use (Spearman rho = -0.331, p = 
0.195). 
 
Comments: NO misuse is an increasingly prevalent issue worldwide. It is cheap, legal, and easily accessible via internet 
purchase. Recognizing NO induced myeloneuropathy has become more important. NO misuse can cause a severe but 
potentially reversible subacute myeloneuropathy. Most importantly, vitamin B12 serum level could be normal. Homocysteine 
level can be elevated. Further imaging and NCS testing are beneficial. 
 
This is an excellent small case series on 20 patients with NO abuse. The data presented, although not complete due to loss of 
follow-up, are still highly informative. 
 
Article of Similar Interest: Redmond J, Cruse B, Kiers L. Nitrous oxide-induced neurological disorders - an increasing public 
health concern. Intern Med J. 2021 Sep 27. doi: 10.1111/imj.15544. Epub ahead of print. PMID: 34569693. 
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March 7, 2022 
 
Hussain Y. Variable presentation of hereditary transthyretin-mediated amyloidosis at a single center. J Clin Neuromuscul 
Dis. 2021;23(1):7-17. doi:10.1097/CND.0000000000000356 
 
Submitted by: Shailesh Reddy, MD 
Edited by: Shan (Sarah) Chen, MD 
 
Summary: This is a retrospective study of 12 patients with a diagnosis of hereditary transthyretin-mediated (hATTR) 
amyloidosis at a single center in Austin, Texas. All patients were initially diagnosed with either polyneuropathy (83%) or 
myopathy (25%). These patients did not have cardiac symptoms at the time of presentation but 10 of them developed 
symptoms such as dyspnea and diastolic heart failure leading to a revision of their initial diagnosis. Eventually these patients 
were all diagnosed with haTTR amyloidosis by biopsy from various tissues (skeletal muscle, cardiac muscle, skin, and liver), 
nuclear scintigraphy, and genetic testing. Among them, 8 (67%) had cardiomyopathy-associated transthyretin mutations 
(V122I or T60A). The median time to diagnosis for these patients was 5 years (up to 10 years) during which their mobility had 
declined significantly. With the proper recognition of disease presenting symptoms and increased earlier screening or testing, 
hATTR amyloidosis could be diagnosed in a matter of months (in their center) and misdiagnosis can be avoided. 
 
Comments: Although the sample size of this single-center study is quite small (N=12), it clearly demonstrated the diagnostic 
challenge. These patients had an average 5 years delayed time to their diagnosis of amyloidosis, mostly because typical “red 
flags” in the history were not present at time of their presentation. Amyloidosis is a rare etiology for peripheral neuropathy, 
however, it is often under recognized, causing a significant delay in diagnosis and misdiagnosis.  
 
In addition, historically, polyneuropathy due to hATTR mutation is associated with V30M mutation. Cardiomyopathy 
symptoms have previously been associated with V122I variant. However in this study, in all cases patients had concurrent 
progressive polyneuropathy and cardiomyopathy, which suggests historical separation of two subtypes could be too rigid. 
 
Timely diagnosis with accuracy and clarity is of utmost importance to neuromuscular medicine physicians, particularly with the 
rare and complex diseases like hATTR amyloidosis which has disease-specific therapies that could improve clinical outcomes.  
 
This study drew awareness and vigilance of physicians of the range of symptoms and signs of hATTR amyloidosis that could 
expedite the diagnosis and treatment and also called for the collaboration of specialties to prevent diagnostic delay. 
 
Article of Similar Interest: Planté-Bordeneuve V, Ferreira A, Lalu T, et al. Diagnostic pitfalls in sporadic transthyretin 
familial amyloid polyneuropathy (TTR-FAP). Neurology. 2007;69(7):693-698. doi:10.1212/01.wnl.0000267338.45673.f4 
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March 21, 2022 
 
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 A. 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 RCTs were included. Studies diagnosing UNH both with physical 
exam (3) and US (17) were included. Diagnosis was made with both electrodiagnostic studies and ultrasonography. 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 cross-sectional 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 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. 
  
Article of Similar Interest: Leis AA, Smith BE, Kosiorek HE, Omejec G, Podnar S. Complete dislocation of the ulnar nerve 
at the elbow: A protective effect against neuropathy? Muscle Nerve. 2017 Aug;56(2):242-246. doi: 10.1002/mus.25483. Epub 
2017 Jan 4. PMID: 27859367. 
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March 21, 2022 
 
Rardin BP, Verenes MP, Cartwright MS. Ultrasound first for pediatric patients in an electrodiagnostic laboratory. J Clin 
Neurophysiol. 2021;38:558-561. 
 
Submitted by: Eman Tawfik, MD 
Edited by: Francisco Gomez, MD and Niranjan Singh, MD 
 
Summary: The authors investigated the impact of an ultrasound (US)-first approach, adopted in their EMG lab for pediatric 
patients. They retrospectively identified pediatric patients who were examined via US prior to EDX tests (US-first group) and 
those undergoing EDX tests initially (control group). 21 pediatric patients were included in the US-first group and 84 age-
matched patients were included in the control group. Authors compared the number of nerves stimulated in NCS and the 
number of muscles sampled in EMG between groups.  
 
The mean number of muscles sampled in EMG and the mean number of total EDX tests (total number of nerves stimulated 
in NCS and total number of muscles sampled in EMG) were significantly fewer in the US-first group, compared to the control 
group.  
The authors also presented two cases to demonstrate the impact of using a US-first approach. 
 
In the two presented cases, the US impacted the diagnosis, and guided further investigations. The mean number of nerves in 
the US-first group was 3.76 versus 6.48 in the control group. The mean number of muscles sampled in the US-first group was 
1 compared to 2.66 in the control group. US also helped to discover the pathology including lipoma in one case and diagnosis 
of Charcot-Marie-Tooth disease in other cases. 
 
Comments: The article shows how NM US can be used in the EMG lab to decrease the number of EDX tests and spare the 
child from painful NCS and EMG studies. It also shows how using a US-first approach can guide further investigations.  
 
Despite the findings, potential concerns of addition of another testing modality include time and cost, though time 
management is justified by a decrease in the number of nerves tested when using a US-first approach. 
 
Though a small retrospective study, this research demonstrated that a US-first approach in pediatric population may have a 
potential benefit of reducing the number of nerves/muscles assist during EDX testing, but larger studies are needed to further 
confirm the impression. 
 
Article of Similar Interest: Kang PB, McMillan HJ, Kuntz NL, et al. Utility and practice of electrodiagnostic testing in the 
pediatric population: An AANEM consensus statement. Muscle Nerve. 2020;61(2):143-155. doi:10.1002/mus.26752 
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April 4, 2022 
 
Schiava M, Amos R, VanRuiten H, et al. Clinical and genetic characteristics in young, glucocorticoid-naive boys with 
duchenne muscular dystrophy. Neurology, 98(4), e390–e401. Advance online publication.  
 
Submitted by: Milvia Y. Pleitez, MD 
Edited by: Niranjan Singh, MD 
 
Summary: This article reports the genotype-phenotype characteristics of the largest international cohort of Duchenne 
muscular dystrophy (DMD) boys (FOR-DMD) pretreated with glucocorticoids. Out of 196 boys recruited, 193 were found to 
have a DMD mutation.  
 
Various characteristics reported in the cohort included age, weight, height, BMI, time to walk/run, NSAA score, 6MWT 
distance, time to rise and FVC. Additionally, genotypes, family history, mother carrier state, means of diagnosis, phenotypes 
and genotype-phenotype associations were reported. 
 
Key findings included that the most common mutations were out of frame deletions (67.4%) followed by various small 
mutations (19.6%), duplications (11%) and in-frame deletions 2%. The most common out of frame deletions were exon 
skipping with exon 51 skipping being the most frequent.  
 
Carrier status of mother documented in 66.3% of enrolled boys with positive confirmation of carrier status in mother in 
63.8% of these.  
 
Mean age of parental concern was 2.5yrs, genetic diagnosis mean age was 4.5yrs and mean diagnostic delay was 2.2yrs.  
 
Motor milestone data was recorded in 98.9% of boys. Age of independent walking was 17.1 +/-4.2 months. At the time of 
diagnosis, elevated CK levels were noted in 95.6%( 173/181), weakness was noted in 78.7% (140/178), calf hypertrophy and 
Gower’s reported in 74.1%. Additional clinical features reported included waddling gait, contractures, lumbar hyperlordosis 
and large bone fractures.  
 
Anthropometric measures were reported, and key findings included the finding that all boys were below the 50% percentile for 
height, and all were below the 75% percentile for weight. 
 
Mutation types did not influence CK level, mean age at independent walking or functional outcomes.  
 
Knowing the pre-glucocorticoid state in DMD boys may help us understand outcome measures and eligibility criteria for 
research trials. 
 
Comments: While there has been much written about genotype-phenotype associations in DMD boys treated with 
glucocorticoids, little has been written about steroid naïve DMD boys. This landmark article has confirmed some data that was 
already suspected. Additionally, it has collected data that is key to earlier diagnosis, data that needs to be considered when 
recommending glucocorticoids and data relevant to future research studies. 
 
The data presented in this article may have an impact on understanding that clinical outcomes in DMD patients are not as 
straight forward as once thought. There is more to the genotype-phenotype association and hence possible response to 
glucocorticoids. Recognizing characteristics such as the finding that the height of DMD boys is below the 50% percentile may 
lead to decisions as to when glucocorticoids should be instituted. Perhaps the most important reason this article is relevant to 
our readers though is that despite the many advances made there is still significant delay in making a diagnosis of DMD. 
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April 4, 2022 
 
Broomfield J, Hill M, Guglieri M, Crowther M, Abrams K. Life expectancy in duchenne muscular dystrophy: 
Reproduced individual patient data meta-analysis. Neurology. 2021 Dec 7;97(23):e2304-e2314. doi: 
10.1212/WNL.0000000000012910. Epub 2021 Oct 13. PMID: 34645707. 
 
Submitted by: Niranjan Singh, MD 
 
Summary: Duchenne muscular dystrophy (DMD) is a rare progressive disease often diagnosed early childhood with reduced 
life expectancy. This is a systemic review of published literature on mortality in DMD up to July 2020 which focused on 
publications with Kaplan-Meier (KM) survival curves with age as a time scale. Of the 1,177 articles identified, 14 publications 
met the inclusion criteria providing data on 2,283 patients of whom 1,049 had died. Median life expectancy was 22 years. 
Analysis stratified by 3 time periods showed increased life expectancy in more recent patient populations born after 1990 had a 
median life expectancy of 28.1 years 
 
Comments: The study shows that there is improvement in survival in patients born after 1990. Is improvement may be due 
to improvement in standard of care, in particular the routine uses of mechanical ventilator. With current standards of care, 
many patients with DMD can now expect to live into their 4th decade of life. Similar studies have shown median life 
expectancy with ventilator support between 21- and 39.6-years verses without ventilator support between 14.4 and 27 years. 
 
Articles of Similar Interest: Kieny P, Chollet S, Delalande P, Le Fort M, Magot A, Pereon Y, Perrouin Verbe B. Evolution 
of life expectancy of patients with Duchenne muscular dystrophy at AFM Yolaine de Kepper centre between 1981 and 2011. 
Ann Phys Rehabil Med. 2013 Sep;56(6):443-54. doi: 10.1016/j.rehab.2013.06.002. Epub 2013 Jun 24. PMID: 23876223. 
 
Landfeldt E, Thompson R, Sejersen T, McMillan HJ, Kirschner J, Lochmüller H. Life expectancy at birth in Duchenne 
muscular dystrophy: a systematic review and meta-analysis. Eur J Epidemiol. 2020 Jul;35(7):643-653. doi: 10.1007/s10654-020-
00613-8. Epub 2020 Feb 27. PMID: 32107739; PMCID: PMC7387367. 
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April 19, 2022 
 
Dijkstra JN, Goselink RJM, van Alfen N, et al. Natural history of facioscapulohumeral dystrophy in children: A 2-year 
follow-up. Neurology. 2021; 97(21):e2103-e2113 
 
Submitted by: Niranjan Singh, MD 
Edited by: Shan (Sarah) Chen, MD 
 
Summary: This study describes the disease course of facioscapulohumeral dystrophy (FSHD) in children from the 
Netherlands. The study included 20 children with genetically confirmed FSHD between 2-17 years of age. Disease was slowly 
progressive, but the rate of progression was highly variable. At baseline, 16 of 20 symptomatic children had facial weakness; 
after 2 years, 19 of 20 had facial weakness. In 2 years, other muscle weakness did not change between baseline and follow-up. 
The most frequently and most severely affected muscles were the trapezius and deltoid. Systemic features such as vision loss, 
epilepsy, intellectual disability, and cardiac abnormalities were absent or rare. Hearing loss, retinal abnormalities, dysarthria, 
and swallowing difficulties were observed in less than 50% patients and often non progressive. Pain and fatigue were common. 
 
Comments: FSHD is a slowly progressive muscular dystrophy, and one of the most common hereditary muscle diseases with 
estimated prevalence of 12/100 1000 in the Netherlands.  
 
FSHD typically presents with progressive, asymmetric weakness of facial, scapulohumeral, tibial, and axial muscles. Type 1 is 
responsible for 95% of cases with- D4Z4 mutation. 
 
This is a small 2-year follow-up study of genetically confirmed FSHD cases from the Netherlands. On clinical examination, 
facial weakness was observed as sign of progression. FSHD clinical score 0-15 and muscle ultrasound Z score appeared to be 
most promising outcome measures of progression. Despite disease progression, children may still notice improvement in 
functional capacity, including the 6 minute walk test. Pain, fatigue, and decreased quality of life were common symptom during 
follow-up.  
 
Articles of Similar Interest: Goselink R, Schreuder T, van Alfen N, et al. Facioscapulohumeral dystrophy in childhood: A 
nationwide natural history study. Annals of neurology. 84(5), 627–637. 
 
Goselink, R., Mul, K., van Kernebeek, C. R., et al. Early onset as a marker for disease severity in facioscapulohumeral muscular 
dystrophy. Neurology, 92(4), e378–e385. 
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April 19, 2022 
 
Ng YS, Bindoff LA, Gorman GS, et al. Mitochondrial disease in adults: Recent advances and future promise. Lancet 
Neurol. 2021;20(7):573-584. doi:10.1016/S1474-4422(21)00098-3 
 
Submitted by: Raymond L. 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 neuromuscular 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 neuromuscular neuro-imaging features will hopefully also help 
clinicians. 
 
This review will help everyone in the field understand the intricacies of mitochondrial disorders in adults. 
 
The algorithm is useful for:  

• Suspected acute presentations of mitochondrial disease in adults: Stroke-like, brainstem and optic neuropathy. 
• Suspected slowly progressive neurological presentations of mitochondrial disease in adults: Myopathy or exercise 

intolerance, neuropathy, progressive optic neuropathy, and Ataxia with other systemic features 

 
Articles of Similar Interest: Gorman GS, Chinnery PF, DiMauro S, et al. Mitochondrial diseases. Nat Rev Dis Primers. 2016;2: 
16080.  
 
Ng YS, Bindoff LA, Gorman GS, et al. Consensus-based statements for the management of mitochondrial stroke-like 
episodes. Wellcome Open Res 2019;4:201. 
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May 2, 2022 
 
Birnbaum S, Porcher R, Portero P, et al. Home-based exercise in autoimmune myasthenia gravis: A randomized 
controlled trial. Neuromuscul Disord. 2021;31(8):726-735. doi:10.1016/j.nmd.2021.05.002 
 
Submitted by: Shailesh Reddy, MD 
Edited by: Niranjan Singh, MD 
 
Summary: This study aimed to examine exercise tolerance and impact on quality of life in patients with stabilized, generalized 
autoimmune myasthenia gravis (MG). Patients were enrolled for a total 36 weeks. Randomization into exercise versus control 
group occurred at 3 months and intervention lasted for a total of 3 months. The primary endpoint was adjusted mean 
between-group different in MG-specific health-related quality of life which was assessed using the French version of the MG 
quality of life questionnaire. 
 
This study found that a 3-month unsupervised home exercise program did not statistically improve MG-specific health related 
quality of life. Home exercise program was, however, well tolerated and improved impact on daily life as assessed by MG-
ADL score. There was also improvement on 6-minute walking distance in those who had home exercise program. Exercise 
intensity for this study was chosen to be moderate and did not lead to any myasthenia deterioration, increased pain, or 
cardiopulmonary symptoms when compared to control group. However more research is needed to determine optimal 
intensity, duration, and frequency of exercise.  
 
Study limitations included increased prevalence of young female demographic and inability to blind participants to 
intervention. This study shows that exercise can be well tolerated in the MG population for which there exist no specific 
recommendations. 
 
Comments: This was a nice introductory study to an area of neuromuscular medicine that there is not much research or 
guidelines about. There were some shortcomings in terms of standardization. Currently, no evidence-based guideline exists on 
the amount and type of exercise in the patient with generalized MG and effects on the quality of life. In this study, the authors 
tried to analyze home-based exercise over a home rowing program over 3 months. Although the exercise was well tolerated, 
the intention to treat analysis revealed no evidence of improved health-related quality of life. 
 
Knowledge about the type and intensity of exercise is important for the AANEM audience who frequently manages patients 
with MG. It remained to be determined up to what extent and types of exercise to be recommended to the patient with 
myasthenia gravis. 
 
Article of Similar Interest: Krivickas LS. Exercise in neuromuscular disease. J Clin Neuromuscular Dis. (2003) 5:29–39. 
doi:10.1097/00131402-200309000-00004 
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May 2, 2022 
 
Wei YY, Koh CL, Hsu MJ, Lo SK, Chen CH, Lin JH. Effects of transcranial direct current stimulation combined with 
neuromuscular electrical stimulation on upper extremity motor function in patients with stroke. Am J Phys Med 
Rehabil. 2022;101(2):145-151. doi:10.1097/PHM.0000000000001759 
 
Submitted by: David Phrathep 
Edited by: Rebecca A. O’Bryan, MD 
 
Summary: This study determines the treatment effects of transcranial direct current stimulation (tDCS) combined with 
neuromuscular electrical stimulation (NMES) on the motor function of upper extremity (UE) in persons with stroke.  
 
The study was a pilot-double blind randomized controlled trial with 26 patients with stroke onset of more than 6 months prior 
to the study. Each of the patients were randomly assigned to three groups: tDCS combined with NMES group, tDCS group, 
or the control group. All participants received one of the three protocols in addition to conventional rehabilitation, for a total 
of 15 sessions over 3 weeks.  
 
The Fugl-Meyer Assessment UpperExtremity (FMA-UE) was used to assess sensorimotor function in each of the participants. 
This scale is an impairment based index that assesses motor function, sensation and balance as well as joint function in 
patients with post-stroke hemiplegia. This scale comprises 33 items. Each item is rated on a 3-point scale of 0-2 (total score 
range of 0-66). A higher score indicates better motor performance. The Action Research Arm Test (ARAT) is a standardized 
ordinal scale designed to measure UE disability. The ARAT has 19 items in four categories: grasp, grip, pinch, and gross 
movement. Each item is graded on a 4-point scale of 0-3 (total score range of 0-57).  
 
From pre-treatment to one-month follow up, the combined tDCS and NMES group showed significant improvement on the 
FMA-UE (from pre-interventional to post-interventional, p = 0.01). The percentage of the group that showed minimal 
detectable change (over 3.2 points) was 55% for the combined group, 33% in the tDCS group, and 12.5% in the control 
group. Additionally, the ARAT showed the most improvement in the combined tDCS and NMES group (from pre-
intervention to post-intervention and at one month post-intervention, p = 0.03 and p = 0.04, respectively). The study reveals 
that combining tDCS and NMES with regular rehabilitation may enhance UE functional improvement than regular 
rehabilitation alone in chronic stroke patients. 
 
Comments: This study highlights the potential benefits in combining NMES and tDCS with conventional rehabilitation in 
the treatment and rehabilitation of stroke patients with upper extremity deficits. The combined tDCS and NMES adds another 
dimension of treatment options for this population of patients. The study allows for additive tools physicians can utilize to 
optimize and improve upon conventional rehabilitation. 
 
Article of Similar Interest: Pruski A, Celnik P. The Use of Noninvasive Brain Stimulation, Specifically Transcranial Direct 
Current Stimulation After Stroke. Am J Phys Med Rehabil. 2019;98(8):735-736. doi:10.1097/PHM.0000000000001209 
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May 16, 2022 
 
Sandy-Hindmarch O, Bennett DL, Wiberg A, Furniss D, Baskozos G, Schmid AB. Systemic inflammatory markers in 
neuropathic pain, nerve injury, and recovery. Pain. 2022 Mar 1;163(3):526-37. 
 
Submitted by: Marcus Pai, MD, PhD 
Edited by: Vishwajit Hegde, MD 
 
Summary: This study evaluated 55 patients with carpal tunnel syndrome (CTS) and used them as a human model system of 
neuropathic pain / nerve injury. The study tested the hypothesis that neuroinflammation has a role in nerve injury and 
neuropathic pain but is an incomplete model, relying on indirect measures (e.g. systemic inflammatory markers). 
 
Authors used CTS as a model because CTS is a chronic disorder, but can be successfully treated by a surgical intervention, 
making it possible to evaluate inflammation pre-surgery vs post-surgery. 
Authors evaluated blood inflammatory mediators at both mRNA and protein levels (TGF-B, CCL5, IL-4 among others). 
 
A large variation in protein levels was observed. In active stage of CTS, PTGES2 mRNA expression was lower and TGF-
B/CCL5 protein levels were higher, compared to healthy controls. During recovery, 12 genes were significantly differentially 
expressed, including IL-9 (increased post-surgery) and IL-6 (decreased post-surgery) which had most pronounced changes. 
 
Comments: Findings of this article highlight the potential role of systemic immune dysregulation and the role of cytokines in 
focal nerve injury and chronic neuropathic pain. The study provides important information relevant to neuropathic pain and 
possible biomarkers for future studies.  
 
Findings of this study may help guide future validation studies and provide insights into other possible inflammatory 
mediators to be evaluated in future trials. Therapeutic antibodies (such as IL-6, with promising short-term effects in sciatica) 
could be explored. Hopefully this help in developing new non-surgical treatment options for CTS. 
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May 16, 2022 
 
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. doi: 10.3233/JND-210711.  
 
Submitted by: Pritikanta Paul, MD 
Edited by: Rebecca A. O’Bryan, MD 
 
Summary: Facioscapulohumeral muscular dystrophy (FSHD) is one of the most common inherited myopathies, presenting as 
slowly progressive, often asymmetric muscle weakness. Although a gain-of-toxic 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 heathy volunteers and FSHD patients overall, and also when 
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.  
 
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 neuromuscular 
disease. Thus, the exact role of IL-6 in neuromuscular pathology is poorly understood. Further studies are needed to confirm 
similar findings to identify potential therapeutic targets. 
 
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 neuromuscular 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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June 1, 2022 
 
Ingwersen J, Graf J, Kluge J, et al. CNS involvement in chronic inflammatory demyelinating polyneuropathy: Subtle 
retinal changes in optical coherence tomography. Neurol Neuroimmunol Neuroinflamm. 2021;9(1):e1099. 
 
Submitted by: Niranjan Singh, MD  
Edited by: Vishwajit Hegde, MD 
 
Summary: Chronic inflammatory demyelinating polyneuropathy (CIDP) is an autoimmune disease of the peripheral nervous 
system characterized by primary myelin destruction and secondary axonal damage leading to sensory, motor, and autonomic 
deficit. The disease may follow a relapsing remitting course, like multiple sclerosis. 
 
Several studies have documented central nervous system (CNS) involvement, though this is a disease primarily involving 
peripheral nervous system (PNS). The authors in this wonderful article investigated structural retinal change as a marker of 
CNS involvement in CIDP compared with healthy individual using a spectral domain optical coherence tomography. Patients 
with CIDP and healthy controls were recruited at the Department of Neurology, Heinrich-Heine-University in Düsseldorf, 
Germany.  
 
Of the 66 total individuals, 44 were patients with CIDP and 22 were healthy control subjects. Of the 44 patients with CIDP 
who were screened, 22 individuals were excluded because of concomitant diabetes mellitus and ophthalmic pathologies. An 
additional 7 single eyes were excluded because of drusen and macular edema. Of the remaining individuals, 22 were patients 
with CIDP and 22 age- and sex-matched controls.  
 
This study found slight but significant volume reductions of the ganglion cell/inner plexiform layer complex (CIDP 1.86 vs 
HC 1.95 mm3), the retinal pigment epithelium (CIDP 0.38 vs HC 0.40 mm3), and the TMV (CIDP 8.48 vs HC 8.75 mm3). The 
P value was less than 0.05. Overall the data suggest there is a subtle retinal neuro degeneration in patient with CIDP. 
 
Comments: This small case control study presents data demonstrating subtle retinal degeneration in patients with CIDP 
detected by optical coherence tomography. This provides further evidence that there is CNS involvement in patients with 
CIDP. A number of case reports and case studies have shown similar finding of CNS involvement. There is evidence of 
prolonged latencies in VEP, brain stem acoustic potentials and somatosensory evoked potentials in patient with CIDP. This 
study did not reveal any alteration in peripheral retinal nerve fiber layer which is affected in patient with multiple sclerosis. At 
this point it can be only speculated that retinal degeneration is seen in the patient with immune mediated peripheral nerve 
damage and can be linked biologically. The pathogenesis remains to be established. The study is a small, size of 22. 
 
Articles of Similar Interest: Thomas PK, Walker RW, Rudge P, et al. Chronic demyelinating peripheral neuropathy 
associated with multifocal central nervous system demyelination. Brain. 1987;110(pt 1):53-76.  
 
Mendell JR, Kolkin S, Kissel JT, Weiss KL, Chakeres DW, Rammohan KW. Evidence for central nervous system 
demyelination in chronic inflammatory demyelinating polyradiculoneuropathy. Neurology. 1987;37(8):1291-1294.  
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June 1, 2022 
 
Oaklander AL, Mills AJ, Kelley M, et al. Peripheral neuropathy evaluations of patients with prolonged long COVID. 
Neurol Neuroimmunol Neuroinflamm. 2022;9(3):e1146. Published 2022 Mar 1. doi:10.1212/NXI.0000000000001146 
 
Submitted by: Niranjan Singh, MD 
Edited by: Vishwajit Hegde, MD  
 
Summary: In this retrospective analysis, authors analyzed cross-sectional 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 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 pinprick, and vibrations were noted. Treatment was 
comprised of corticosteroids and/or IV immunoglobulin (IVIG). Response to the treatment was variable. 
 
Comment: 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 small fiber neuropathy including skin biopsy and 
treatment with immunomodulation.  
 
Though the study has a small number of patients, small fiber neuropathy 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 small fiber neuropathy.  
 
The current study neither confirms causality nor the clinical significance of magnitude of any association. More research is 
required. 
 
Articles of Similar Interest: Oaklander AL, Nolano M. Scientific advances in and clinical approaches to small-fiber 
polyneuropathy: a review. JAMA Neurol. 2019;76(10):1240-1251 
 
Zirpoli G, Downs S, Farhad K, Oaklander AL. Initial validation of the Mass General neuropathy exam tool (MAGNET) for 
diagnosing small-fiber polyneuropathy. Ann Neurol. 2018. Proccedings of the 2018 meeting of the American Neurological Association. 
 
 
 
 
 
 
 
 
 
 
 
 
 



23 
 

June 14, 2022 
 
Karam C. Chronic inflammatory demyelinating polyradiculoneuropathy: five new things. Neurol Clin 
Pract. 2022;12(3):258-262. doi:10.1212/CPJ.0000000000001150 
 
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: 
 
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.  
 
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. Patient 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. 
 
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. 
 
Antibodies and Serum Neurofilament Light Chain: Now autoimmune nodopathy consisting of antibodies directed against 
proteins located at or around the node of ranvier , neurofascin- anti NF155, anti NF 140/186, Contactin-CNTN1 have been 
described. These antibodies are rare and seen in less than 5% patient 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. 
 
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 audience for diagnostic and therapeutic purposes. Classification of CIDP is 
very important in clinical management. 
 
Articles of Similar Interest: Broers MC, Bunschoten C, Drenthen J, Beck TAO, Brusse E, Lingsma HF, et al. Misdiagnosis 
and diagnostic pitfalls of chronic inflammatory demyelinating polyradiculoneuropathy. Eur J Neurol. 2021 Jun;28(6):2065-73  
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Van den Bergh, P. Y. K., van Doorn PA, Hadden RDM, Avau B, Vankrunkelsven P, Allen JA, et al. European Academy of 
Neurology/Peripheral Nerve Society guideline on diagnosis and treatment of chronic inflammatory demyelinating 
polyradiculoneuropathy: Report of a joint Task Force-Second revision. Eur J Neurol. 2021;26(3):242-268 
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June 14, 2022 
 
Skolka MP, Lamb CJ, Rubin DI, Klein CJ, Laughlin RS. Electrodiagnostic characteristics suggestive of muscle-specific 
kinase myasthenia gravis. Neurol Clin Pract. 2022; 12(3):211-217. 
 
Submitted by: Niranjan Singh, MD 
Edited by: Rebecca A. O’Bryan, MD 
 
Summary: Muscle specific kinase (MuSk) antibody positive myasthenia gravis (MG) is a form of MG with bulbar 
predominant symptoms resistant to conventional treatment. They may have a distinct EDX profile compared to AchRAb 
+MG. The authors analyzed 22 MuSk+MG, 18 female, average symptom duration at presentation was shorter -4.7 years 
compared to AchR+ 10.9 years. Myopathic appearing motor unit potentials were seen in 41% (MuSk+MG) versus 30% 
(AchRAb) and presence of myotonic discharges were seen in bulbar and proximal muscles. Clinically, MuSK had higher 
percentage of bulbar muscle weakness, which has been previously established. Both groups have similar age symptom onset, 
age at diagnosis, proportion of ocular and generalized weakness, similar degree of RNS changes and abnormal EMG / single 
fiber EMG. Interruption of AChR clustering via MuSK antibodies may theoretically lead to muscle membrane instability due 
to compromise of synaptic architecture and preserved, but asynchronous, sodium conductance of fewer AChR channels. 
Ultimately this membrane instability may result in myotonic discharges and earlier myopathic appearing motor unit potentials 
in milder disease. 
 
Comments: The authors highlighted potentially distinguishing electrodiagnostic features in the patient with MuSK+MG, 
consisting of myotonic discharges and myopathic appearing motor unit potentials, which may help to expedite the workup. 
The presence of these changes may be correlated to alteration of sodium channels.  
 
Article of Similar Interest: Rodolico C, Bonanno C, Toscano A, Vita G. MuSK-Associated Myasthenia Gravis: Clinical 
Features and Management. Front Neurol. 2020;11:660. doi:10.3389/fneur.2020.00660 
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June 29, 2022 
 
Tanboon J, Inoue M, Saito Y, et al. Dermatomyositis: Muscle pathology according to antibody subtypes. Neurology. 
2022;98(7):e739-e749. doi:10.1212/WNL.0000000000013176 
 
Submitted by: Milvia Y. Pleitez, MD 
Edited by: Vishwajit Hegde, MD 
 
Summary: The classification criteria for dermatomyositis (DM) has evolved as dermatomyositis-specific antibodies (DMSAs) 
have been identified. 5 DMSAs included in serological criteria for DM per the European Neuromuscular Center in 2018 
(ENMC 2018) include anti–transcription intermediary factor 1-γ (TIF1-γ), anti–complex nucleosome remodeling histone 
deacetylase (Mi-2), anti–melanoma differentiation gene 5 (MDA5), anti–nuclear matrix protein 2 (NXP-2), and anti–small 
ubiquitin-like modifier-activating enzyme (SAE).  Definitive pathological criteria for DM used by the 2018 ENMC-DM 
consensus included only perifascicular atrophy and the expression of myxovirus resistant protein in myofibers. Different 
clinical phenotypes have been described based on DMSAs present. This retrospective study of 256 muscle biopsies 
pathologically diagnosed with DM at the National Center of Neurology and Psychiatry in Japan over an 11-year period, 
evaluated the pathological features in DMSA specific MxA positive muscle biopsies. 
  
Important findings from this study include the finding that MxA expression is more sensitive than perifascicular atrophy for 
diagnosing DM (100% vs. 49.6%). Phenotypes noted include anti-TIF1-γ DM associated with  DM skin lesions, dysphagia, 
and malignancy; anti-Mi-2 DM associated with high creatine kinase (CK) level, myalgia, and muscle weakness; anti-MDA5 DM 
associated with mechanic hands and interstitial lung disease (ILD) but low CK levels and less muscle involvement; and anti-
NXP-2 DM with muscle weakness but less skin involvement. 
  
Other findings of note include the finding that anti-Mi-2 and anti-TIF1 γ were seen in adult patients whereas anti-NXP-2 was 
seen in juvenile patients. Also of importance was the finding that anti-TIF-1 γ was associated with malignancy and anyone 
diagnosed with DM below the age of 40 merits a malignancy workup. 
  
From a pathological standpoint, those biopsies with non-TIF1-γ DM antibodies, anti-TIF1-γ DM was associated with 
vacuolated/punched-out fibers (64.7% vs non-TIF1-γ 34.3%; p < 0.001). Anti-NXP-2 DM cases were associated with 
microinfarction (26.5% vs non-NXP-2 9.3%; p < 0.001). 
  
These findings suggest that the pathophysiology for these subtypes may be different and including testing for DMSAs may 
help classify subtypes of DM. 
 
Comments: This study provides good evidence for DM subtypes and importantly shows that we should be including 
myxovirus resistant protein expression in our evaluation of muscle biopsies for DM. 
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Laaksovirta H, Launes J, Jansson L, Traynor BJ, Kaivola K, Tienari PJ. ALS in Finland: major genetic variants and clinical 
characteristics of patients with and without the c9orf72 hexanucleotide repeat expansion. Neurol Genet. 2022;8(2):e665.  
 
Submitted by:  Niranjan Singh, MD 
Edited by: Rebecca A. O'Bryan, MD 
 
Summary: In this cohort study, the authors analyzed the frequency of major genetic variants and clinical features of patient 
with amyotrophic lateral sclerosis (ALS) with or without C9orf72 repeat expansion.  The study included a cohort of patients 
with motor neuron disease between 1993 and 2020 at Helsinki University Hospital. Helsinki has one of the highest prevalence 
of motor neuron disease. Finnish ancestry patients fulfilled the diagnosis of ALS according to the revised El Escorial criteria 
and the Awaji-criteria. Two categories of familial ALS (FALS) were used. A patient was defined as FALS-A if at least 1 first- or 
second-degree family member had ALS, and defined as FALS-NP, if family members had additional neurologic or psychiatric 
endophenotypes. C9orf72 expansion (C9pos) was found in 256 (31%) of all patients. C9pos or SOD1 p.D91A homozygosity was 
found in 328 (40%) of the 815 patients. Age at onset was significantly lower and survival markedly decreased in 
the C9pos vs Unk patients with ALS. ALS-frontotemporal dementia (FTD) was more common in C9pos(17%) than 
in Unk (4%) patients, and of all patients with ALS-FTD, 70% were C9pos. SOD 1 was 9%. 
 
Comments: The most common genetic cause of ALS in European populations is the hexanucleotide repeat expansion in 
the C9orf72 gene. In these populations, up to 50% of patients with FALS and about 5% of patients with sporadic ALS (SALS) 
carry this expansion (C9pos). The variant is much less common among Asian populations. FTD is another common phenotype 
associated with the C9orf72 expansion; it accounts for about 25% of familial FTD in Europeans and up to 86% of familial 
patients having both FTD and ALS. Finland is among the countries with the highest incidence of ALS in the world and has a 
very high prevalence of pathogenic gene. The frequency of the C9orf72 repeat expansion was 31% in the whole cohort, 48%–
58% among FALS families, and 17%–23% in SALS depending on the FALS criteria used. Survival was shortest in 
bulbar C9pos and longest in limb-onset Unk patients. This does not reflected true population rate. An explanation for the high 
frequency of the C9orf72 and SOD1 variants as well as the high incidence of ALS in Finland could be the Finnish population 
structure, which is featured with genetic isolation and genetic bottlenecks resulting in geographically clustered founder 
populations. C9pos frequencies differ in patients with FALS and SALS from non Finnish countries and suggests that the 
Finnish population is an outlier in the frequency of the C9pos SALS.  
 
Article of Similar Interest: Majounie E, Renton AE, Mok K, Dopper EG, Waite A, Rollinson S, Chiò A, et al. Frequency of 
the C9orf72 hexanucleotide repeat expansion in patients with amyotrophic lateral sclerosis and frontotemporal dementia: 
A cross-sectional study. Lancet Neurol. 2012 Apr;11(4):323-30 
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July 13, 2022 
 
Erazo D, Luna J, Preux PM, et al. Amyotrophic lateral sclerosis mortality rates in Latin America and the Caribbean: A 
meta-analysis. [published online ahead of print, 2022 Mar 9]. Amyotroph Lateral Scler Frontotemporal Degener. 2022;1-12. 
doi:10.1080/21678421.2022.2048310 
 
Submitted by: Pritikanta Paul, MD 
Edited by: Marcus Pai, MD, PhD 
 
Summary: Heterogeneity of amyotrophic lateral sclerosis (ALS) epidemiology has been noted amongst geographic 
populations. Previous studies have shown lower frequency of ALS amongst non-Caucasian descents. Furthermore, interesting 
findings, like lowest mortality from ALS in mixed ancestry has been noted. This study conducted meta-analysis of population-
based data to describe ALS mortality rates in Latin America. 
  
A random-effect meta-analysis was conducted on pooled national registries from Latin American countries. When compared 
to Europe and North America, lower occurrence of ALS was confirmed in this geographic region with significant 
heterogeneity amongst different countries. Furthermore, stratified analysis for different covariates revealed higher mortality 
rate among countries with a higher proportion of Caucasian population and higher income level. The authors highlight the 
long period of the study and homogenous methodology as strengths of the study but acknowledge that self-reported ethnicity 
being considered as a proxy for ancestral origin could be source of potential bias. 
 
Comments: Studies continue to show association between ALS risk and genetic associations and environmental risk. This 
type of epidemiological study further emphasizes the need for investigating role of ancestral origin in ALS patients. With 
limited treatment options available for this terminal illness, there is need for increased awareness about disease risk factors and 
pathogenesis. 
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July 13, 2022  
 
Tyberghein M, Grapperon AM, Bouquiaux O, Puma A, Attarian S, Wang FC. iMAX: A new tool for assessment of motor 
axon excitability. A multicenter prospective study. Clin Neurophysiol. 2022;133:20–28. 
 
Submitted by: Eman Tawfik, MD 
Edited by: Marcus Pai, MD, PhD 
 
Summary: This study is a multicenter study that assessed a novel electrodiagnostic test, ‘iMAX’, to test the motor axon 
excitability. The study was performed in four centers in Belgium and France. The authors aimed to evaluate the test reliability 
and consistency among the four centers, provide normative values, and determine its ability to detect impaired motor axon 
excitability in patients with peripheral neuropathies. The centers recruited 28 healthy volunteers and 32 patients with Charcot-
Marie-Tooth (CMT), Guillain-Barré syndrome (GBS), chronic inflammatory demyelinating polyneuropathy (CIDP), and 
axonal polyneuropathies (PN). The new test was performed using the usual EMG machine and routine motor nerve 
conduction technique stimulating the median nerve (with recording from the abductor pollicis brevis), ulnar nerve (with 
recording from the adductor digiti minimi), and fibular nerve (with recording from the tibialis anterior), using a stimulus 
duration of 1 ms. The test steps included: 
  

1.  Measuring the ‘minimal motor threshold’, which is the minimum stimulus intensity eliciting a reproducible motor 
response. 

2. Then the intensity was increased gradually by 1 mA increments to determine the lowest stimulus intensity that evoked 
a maximal response. This intensity is called ‘iUP'. 

3. Then the intensity was progressively lowered with a decrement of 0.1 mA until compound muscle action potential 
amplitude decreased followed by increasing the intensity again with increments of 0.1 mA until reaching the maximum 
response again. This stimulus intensity is called ‘iMAX’.  

The results showed no significant difference between the four centers for the measured parameters, which enabled the authors 
to pool the results and provide the normative values of the test. 
  
Comparing healthy controls and patients, the iMAX test parameters were significantly higher in the CMT and CIDP groups 
compared to the healthy volunteers denoting decreased nerve excitability in these disorders. On the other, there was no 
significant difference in the iMAX parameters between patients with axonal PN and healthy volunteers. 
 
Comments:  The new test is worth consideration given its simplicity and ease of use. The provided normative values can be 
helpful given the fact that they are derived from four centers. The ability of the test to detect impairment in nerve excitability 
in demyelinating disorders like CIDP and CMT may make the test of value in daily clinical practice.   
 
Article of Similar Interest: Letter to the Editor: iMAX: A new tool to assess peripheral motor axonal hypoexcitability. Clin 
Neurophysiol. 2017;128:2382-83. 
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July 27, 2022 
 
Klimiec-Moskal E, Quirke M, Leite MI. Comorbidities in older patients with myasthenia gravis - Comparison between 
early- and late-onset disease. Acta Neurol Scand. 2022;145(3):371-374. doi:10.1111/ane.13549 
 
Submitted by: Shan (Sarah) Chen, MD 
Edited by: Rebecca A. O'Bryan, MD 
 
Summary: Based on the age of onset, myasthenia gravis (MG) is differentiated into early-onset (EOMG) and late-onset 
(LOMG). 
 
The population of older MG patients is complex and includes EOMG with a long duration of MG treatment and LOMG who 
often had other health issues before MG onset. 
  
This study’s aim was to investigate comorbidities in the older population and compare EOMG and LOMG myasthenia 
patients. The age of 50 is used as the cutoff to differentiate EOMG and LOMG. 
  
The authors investigated clinical information of patients from Oxford Myasthenia Centre age 50 or older. In total, the study 
included 327 myasthenia patients (30.9% EOMG and 69.1% LOMG) with a median age of 70 years. They extracted 60 
chronic disorders. Comorbidities were present in 94.5% of patients and accumulated with age. Hypertension (58.4% vs. 
31.7%), hypercholesterolemia (41.2% vs. 23.8%), diabetes (24.8% vs. 11.9%), cataract (15.5% vs. 5.0%) and prostate disorders 
(15.0% vs. 2.0%) were more common in LOMG than EOMG, but there were no differences between 70 EOMG and 70 
LOMG patients matched according to age and sex. 
 
Comments: This article demonstrated that comorbidities in older patients with MG are very common (>90%), increase with 
age, and do not differ between early- and late-onset disease. Among them, hypertension, hypercholesterolemia, diabetes and 
thyroid disease are the most common ones. These often can have greater impact on quality of life and outcome than 
symptoms of MG. 
  
Future directions could include comparison of comorbidity prevalence related to MG therapy type. 
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July 27, 2022 
 
Sung JH, Kwon YJ, Baek SH, Son MH, Lee JH, Kim BJ. Utility of shear wave elastography and high-definition color for 
diagnosing carpal tunnel syndrome. Clin Neurophysiol. 2022;135:179-187. doi:10.1016/j.clinph.2021.10.020 
 
Submitted by: Eman Tawfik, MD 
Edited by: Vishwajit Hegde, MD 
 
Summary: This prospective study investigated shear wave elastography and high definition color in carpal tunnel syndrome 
(CTS) patients with variable degrees of severity. The authors recruited patients with clinical evidence of CTS and healthy 
volunteers as a control group. The patients underwent EDX testing, and the severity of CTS was determined using Canterbury 
grading (6 grades). The patients were subsequently classified into nerve conduction study (NCS)-negative (normal NCS), mild-
to-moderate CTS (grades 1–3), and severe CTS (grades 4–6). 
  
Neuromuscular ultrasound (US) performed on the same day as EDX included measurement of: 
 

1. Median nerve (MN) cross-sectional area at the tunnel inlet and outlet 
2. MN stiffness at the tunnel inlet and mid-forearm with calculation of wrist/forearm MN stiffness 
3. Abductor pollicis brevis (APB), abductor digiti minmi (ADM) muscle stiffness with calculation of APB/ADM 

stiffness ratio. 
4. Median nerve intraneural vascularity using HD color with grading of blood flow from 0 to 3 based on the richness of 

the blood flow signal within the nerve. 

There were 123 wrists from 70 patients were included in the study. MN stiffness and wrist/mid-forearm stiffness ratio were 
significantly greater in the three CTS groups compared to controls. The nerve stiffness and the score of blood flow increased 
with increased severity of CTS which means that the degree of nerve stiffness and intraneural hypervascularity reflect the 
severity of entrapment. The results also showed excellent diagnostic ability of nerve stiffness and stiffness ratio to differentiate 
EDX-proven CTS from healthy individuals. 
  
Moreover, nerve stiffness can differentiate between mild-to-moderate CTS and severe CTS. The significant increase in nerve 
stiffness in NCS-negative group compared to controls suggest a potential role of shear wave elastography in the detection of 
subclinical CTS or in the diagnosis of patients with clinically suspected CTS but their EDX tests are normal. 
 
Comments: Although advanced US techniques are currently confined to research, there use clinically is rapidly progressing 
and soon will become a routine practice as the evidence of their value accumulates. This study adds to our understanding of 
the structural nerve changes that occurs in CTS and reports increased nerve stiffness and vascularity. The nerve stiffness 
increases with increase in CTS severity. Thus, shear wave elastography could help in grading CTS severity and subsequently 
determine the prognosis and the proper management. 
 
Articles of Similar Interest: Nam K, Peterson SM, Wessner CE, Machado P, Forsberg F. Diagnosis of Carpal Tunnel 
Syndrome using Shear Wave Elastography and High-frequency Ultrasound Imaging. Acad Radiol. 2021;28(9):e278-e287. 
doi:10.1016/j.acra.2020.08.011 
 
Mohammadi A, Afshar A, Mirza-Aghazadeh-Attari M, Mokhtari SAS. Application of shear wave elastography and median 
nerve cross-section area in the diagnosis and staging of carpal tunnel syndrome: a case-control study. Pol J Radiol. 
2021;86:e638-e643. Published 2021 Nov 26. doi:10.5114/pjr.2021.111437 
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August 10, 2022 
 
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. doi:10.1111/ane.13575 
 
Submitted by: Shan (Sarah) Chen, MD 
Edited by: Rebecca A. O'Bryan, MD 
 
Summary: The association of Guillain-Barré syndrome (GBS) with COVID-19 vaccines has been unclear. 
 
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 authors’ goal was to estimate the risk 
and describe the clinical characteristics of these events.  

 
They searched on MEDLINE and Embase, from the inception to May 20, 2021, using the keywords: "Guillain barré 
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 the expected 160-320 cases following the influenza vaccination (this estimate is 
based on risk of 1-2 cases per million influenza vaccine doses). Among these 43 cases, the mean age was 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. Cerebrospinal fluid (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 
middle-aged males within a week following the first dose of the COVID-19 vaccine, showing a typical demyelinating 
neuropathy with albuminocytological dissociation. 
 
Comments: The review was based on published data, which are subject to the limitations of passive reporting systems.  
 
Another similar study identified 130 cases of presumptive GBS in VAERS from February to July 2021 with the median time to 
onset of GBS following vaccination of 13 days. 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.  
 
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.  
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August 10, 2022 
 
Witzel S, Maier A, Steinbach R, et al. Safety and effectiveness of long-term intravenous administration of edaravone for 
treatment of patients with amyotrophic lateral sclerosis. JAMA Neurol. 2022;79(2):121-130. 
doi:10.1001/jamaneurol.2021.4893 
 
Submitted by: Raymond L. Rosales, MD, PhD 
Edited by: Marcus Pai, MD, PhD 
 
Summary: This study evaluated the long-term safety and effectiveness of intravenous edaravone therapy for patients with 
ALS in a real-world clinical setting. A multicenter, propensity score–matched cohort study was conducted between June 2017 
and March 2020 at 12 academic ALS referral centers associated with the German Motor Neuron Disease Network. 
 
Final analyses included 324 patients with ALS comprising 194 patients who started intravenous edaravone treatment (141 
received ≥4 consecutive treatment cycles; 130 matched). Disease progression among 116 patients treated for a median of 13.9 
months (IQR, 8.9-13.9 months) with edaravone did not differ from 116 patients treated for a median of 11.2 months (IQR, 
6.4-20.0 months) with standard therapy (ALSFRS-R points/month, −0.91 [95% CI, −0.69 to −1.07] vs −0.85 [95% CI, −0.66 
to −0.99]; P = .37). 
 
No significant differences were observed in the secondary end points of survival probability, time to ventilation, and change in 
disease progression 
 
Long-term intravenous edaravone therapy for patients with ALS was feasible and mainly well tolerated. It was not associated 
with any disease-modifying benefit. Intravenous edaravone may not provide a clinically relevant additional benefit compared 
with standard therapy alone. 
 
Comments: Compared to the short-term Japanese ALS study (MCI186-ALS19), subgroup analysis showing benefit in 
survival, this present long term German longitudinal ALS study did not show advantage, nor added benefit compared to 
Riluzole. This long term study was however was generally well tolerated with few adverse events (16%) 
 
Article of Similar Interest: Vu M, Tortorice K, Zacher J, et al. Assessment of use and safety of edaravone for amyotrophic 
lateral sclerosis in the veterans affairs health care system. JAMA Netw Open. 2020;3(10):e2014645. Published 2020 Oct 1. 
doi:10.1001/jamanetworkopen.2020.14645 
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Mondelli M, Aretini A, Ginanneschi F. Electrophysiological study of the tibial nerve across the tarsal tunnel in distal 
symmetric diabetic polyneuropathy. Am J Phys Med Rehabil. 2022;101(2):152-159. doi:10.1097/PHM.0000000000001769 
 
Submitted by: Rebecca A. O'Bryan, MD 
Edited by: Marcus Pai, MD, PhD 
 
Summary: In this study, 124 consecutive patients with distal symmetric diabetic polyneuropathy diagnosed using the diabetic 
neuropathic index (DNI) were prospectively enrolled to investigate abnormalities of motor conduction in the tibial nerve 
across the tarsal tunnel. Tibial motor nerve conduction study (NCS) norms were developed based on 50 healthy volunteers in 
two age groups (18-59 and 60-80). They did not use a consistent side, but rather chose the side used for statistical analysis at 
random. Other NCSs were deep peroneal, medial plantar, and sural. 
 
NCS values were considered abnormal if they differed at least 2 standard deviations above or below the means. The study 
reported slowing in the tibial nerve across the tarsal tunnel in 60.5% of patients, which exceeded abnormalities in sensory 
conductions in the sural and superficial peroneal nerves. However, in all patients, there was always at least one abnormal 
parameter of the sensory/mixed NCS (i.e., Distal sensory nerve conduction velocity and/or sensory nerve action potential 
amplitude/motor nerve action potential amplitude) of eight examined parameters. 
 
Comments: This article seeks to demonstrate the importance of noting sites of entrapment in diabetic polyneuropathy 
patients as distinct and important parameters of diagnosis. However, in the discussion, the authors note the patients had no 
clear symptoms of tarsal tunnel syndrome. In addition, norms established in the implementation of this technique were 
developed in only 50 healthy controls, and the technique of recording conduction block or slowing across the tarsal tunnel is 
not one commonly implemented in most EDX labs. Their distances across the tarsal tunnel varied widely (65 to 90 mm), and 
this also can introduce measurement error and increase false positive/negative rates. 
 
Overall, this is an interesting report, and certainly peripheral nerve entrapment in diabetic patients is an important issue. 
However, findings in otherwise clinically asymptomatic patients may not yield further advancement in treatment, and further 
normative data regarding this technique is needed. 
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September 7, 2022 
 
Hänggi P, Aliu B, Martin K, Herrendorff R, Steck AJ. Decrease in serum anti-MAG autoantibodies is associated with 
therapy response in patients with anti-MAG neuropathy: Retrospective study. Neurol Neuroimmunol Neuroinflamm. 
2021;9(1):e1109. Published 2021 Nov 10. doi:10.1212/NXI.0000000000001109 
 
Submitted by: Niranjan Singh, MD 
Edited by: Rebecca A. O’Bryan, MD 
 
Summary: This retrospective analysis tested the hypothesis that changes in serum anti-myelin-associated glycoprotein (MAG) 
autoantibodies are associated with clinical response to immunotherapy in patients with anti-MAG neuropathy. The study 
evaluated relative change in anti-MAG immunoglobulin M (IgM) titers, paraprotein level, or total IgM, before, during or post 
treatment. Patients were assigned to either the "responders", "nonresponders", or "acute deteriorating" category. Various 
treatments included steroids, intravenous immunoglobulin, rituximab, plasma exchange, and other immunosuppressants. 
 
The study included 410 patients with anti-MAG neuropathy. 303 patients supported the hypothesis that responder patients 
had a relative reduction of anti-MAG antibody titers, while the non-responder patients exhibited no significant change in anti-
MAG IgM autoantibodies. 
 
The study concluded that a relative reduction in serum anti-MAG IgM antibodies was associated with a clinical response to 
immunotherapies. Sustained reduction of 50% or more with pretreatment titers could be valuable indicator for therapeutic 
response. 
 
Comments: The significance of anti-MAG antibody titers or levels as predictive of response to therapy is controversial. 
Although there is considerable evidence of pathogenicity of autoantibodies, association of reduced serum level is less clear. 
There are conflicting studies that do not support the hypothesis that reduced serum level associates with clinical response to 
immunotherapy. The variety of clinical outcome measures including disability score makes a direct comparison between 
clinical studies difficult. A correlation coefficient was not calculated for reduction of autoantibodies and clinical improvement. 
 
Articles of Similar Interest: Dalakas MC. Advances in the diagnosis, immunopathogenesis and therapies of IgM-anti-MAG 
antibody-mediated neuropathies. Ther Adv Neurol Disord. 2018;11:1756285617746640. doi:10.1177/1756285617746640  
 
Talamo G, Mir MA, Pandey MK, Sivik JK, Raheja D. IgM MGUS associated with anti-MAG neuropathy: A single institution 
experience. Ann Hematol. 2015;94(6):1011-1016. doi:10.1007/s00277-014-2294-7 
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September 21, 2022 
 
Stonsaovapak C, Nimithpornchai S, Kimura J, Piravej K. Physiological localization by sensory and motor inching 
studies and structural abnormalities detected by ultrasonographic changes in carpal tunnel syndrome. Arch Phys Med 
Rehabil. 2022;103(3):494-504.e1. doi:10.1016/j.apmr.2021.08.001 
 
Submitted by: Rebecca A. O’Bryan, MD 
Edited by: Marcus Pai, MD, PhD 
 
Summary: This is a cross-sectional study that investigated carpal tunnel syndrome (CTS) to determine correlation of 
electrophysiologically localized entrapment site using inching study with anatomic entrapment site identified by ultrasound 
(US). A total of 15 hands without and 40 hands (ages 20 to 65) with mild to moderate CTS were studied. 
  
In all 40 patients with CTS, localized latency prolongation was identified in a 1 cm segment, most commonly 2-3 cm distal to 
the distal wrist crease, for both sensory and motor nerve conduction study. US revealed a narrowing of the median nerve cross 
sectional area (CSA), at 1-2 cm distal to the distal wrist crease. Recording from the second lumbrical was employed to allow 
straight motor inching. Sensory and motor localization of latency prolongation was highly correlated. US identified anatomic 
entrapment point in “most cases.” 
 
The conclusion was made that electrophysiological focal conduction delay occurs 1-2 cm more distally compared with the 
structural CSA narrowing detection by US. 
 
Comments: While inching in the diagnosis of CTS is not routinely employed in most EDX labs, this is a very interesting 
approach, and the use of the second lumbrical eliminates the need to attempt a curve to the atrial premature beat. Localizing 
US vs EDX localization was not approached at the individual patient level, which in my opinion might have provided more 
convincing data supporting this approach. However, the overall finding of EDX prolongation slightly distal to US localized 
narrowing anatomically is logical, and could be investigated at the level of each patient for better determination as to this 
theory’s viability. 
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October 5, 2022 
 
Hirose B, Ikeda K, Yamamoto D, et al. Measurement of excitation-contraction coupling time in critical illness 
myopathy. Clin Neurophysiol. 2022;135:30-36. doi:10.1016/j.clinph.2021.10.022 
 
Submitted by: Eman Tawfik, MD 
Edited by: Marcus Pai, MD, PhD 
 
Summary: This study describes a novel electrophysiological method using an accelerometer to measure the excitation-
contraction coupling of the soleus muscle for early diagnosis of critical illness myopathy (CIM). The authors hypothesized that 
the new tool can be useful for assessing impairment of excitation contraction coupling in unconscious patients and thus is 
applicable in CIM. The study included 41 consecutive patients with critical illness admitted to the intensive care unit (ICU). 
  
Routine tibial motor, and sural sensory nerve conduction studies were performed, and the excitation contraction coupling 
(ECC) was measured, as soon as possible after ICU admission and repeated every week until discharge. To measure the ECC, 
the tibial nerve compound motor action potential (CMAP) was stimulated at the popliteal fossa with recording from the soleus 
muscle and ‘movement related potential’ (MRP) was simultaneously recorded using an accelerator sensor taped to the base of 
the big toe. The excitation contraction coupling time (ECCT) was determined by calculating the difference between CMAP 
latency and MRP latency and the MRP amplitude, was measured from the baseline to the maximal deflection and reflects the 
maximum acceleration of plantar flexion. 
  
Of the 41 ICU patients evaluated, 23 patients were diagnosed as having CIM. Normal value of the ECCT obtained from 20 
healthy subjects was 5.1 ± 0.8 ms with the upper limit of normal set at 6.7 ms. The normal values of MRP amplitude was 4.6 
± 1.3 m/s2 and the lower limit of normal was set at 2.0 m/s2. 
  
ECCT was prolonged in 65.2% of the CIM patients and occurred within 1 week of admission in most of the patients. MRP 
amplitude was abnormal in 7 patients. Of note, the abnormality in ECCT became apparent earlier than abnormalities in the 
other electrophysiological parameters. 
 
Comments: This is an interesting article describing an easy and applicable test that can detect ECC impairment, which was 
observed to occur early in the course of CIM in most of the patients. Another advantage of the new method is that it does not 
need patient’s cooperation in contrast to EMG, thus is suitable for unconscious or uncooperative ICU patients.  
 
Articles of Similar Interest: There are articles that address excitation-contraction coupling in healthy and myasthenia gravis 
patients: Asada Y, Imai T. Measurement of excitation-contraction coupling time in lower extremities. Phys Ther 
Res. 2020;24(1):29-34 
 
Tsuda E, Imai T, Hozuki T, et al. Correlation of bite force with excitation-contraction coupling time of the masseter in 
myasthenia gravis. Clin Neurophysiol. 2010;121(7):1051-1058 
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October 19, 2022 
 
Nelke C, Schroeter CB, Stascheit F, et al. Eculizumab versus rituximab in generalised myasthenia gravis. J Neurol 
Neurosurg Psychiatry. 2022;93(5):548-554. doi:10.1136/jnnp-2021-328665 
 
Submitted by: Pritikanta Paul, MD 
Edited by: Nakul Katyal, MD 
 
Summary: A small sub-group of myasthenia gravis (MG) patients is refractory to first-line immunosuppressive medications. 
Complement-targeted therapies are relatively new in neurological practice but gaining grounds in the landscape of MG 
management, particularly acetylcholine receptor antibody (AChR)-Ab positive cases. Rituximab is one of the therapeutic 
options in AChR-Ab positive refractory MG, but a phase 3 randomized controlled trial is lacking. This retrospective 
observational multicentered study compared the use of eculizumab and rituximab in AChR-Ab positive refractory generalized 
MG. 
  
Seventy-seven treatment refractory generalized AChR Ab positive MG patients were included in the study between 2010 and 
2021, out of which 57 were treated with rituximab and 20 with eculizumab. All patients had thymectomy performed in the 
past. Baseline (before first infusion of either biological) disease duration and prednisone dose were comparable for both 
groups and both patient populations had high quantitative MG (QMG) score indicating high disease severity. Analysis after 
matching showed, eculizumab-treated patients had better QMG scores at 12 months and at 24 months compared to 
rituximab-treated patients. Eculizumab-treated patients achieved minimal manifestations of disease more frequently than 
rituximab-treated patients at 12 and at 24 months following initiation of treatment. The authors accounted for selection bias 
related to eculizumab only being available after 2017, but found no difference in clinical and demographic characteristics 
between the two cohorts of rituximab-treated patients before 2017 and after 2017. No significant difference was noted 
between eculizumab and rituximab-treated patients in terms of frequency of rescue therapies and change in baseline dose of 
prednisone and adverse effects were in-line with known spectrum. The risk for myasthenic crisis was comparable in both 
groups, most triggered by infection. 
  
The authors conclude eculizumab was more effective in reducing disease severity in refractory AChR-Ab positive MG when 
compared to rituximab. The authors however noted that the risk of myasthenic crisis was not changed by either medication 
requiring physicians to closely monitor symptoms when treating this small but vulnerable group of patients. 
 
Comments: This study shows the real-world experience with use of eculizumab in comparison to rituximab for refractory 
AChR-Ab positive MG. The evidence of rituximab efficacy in AChR-Ab positive cases is less robust and this comparative 
study further establishes this. The major limitation of the study is the retrospective nature as well as relatively small study 
sample, particularly the eculizumab-treated cohort. 
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November 3, 2022 
 
Levin J, Lowe A, Tamura L, et al. Extensor digitorum brevis bulk and associations with fibular motor nerve 
conduction amplitude. PM R. 2022;14(4):428-433. doi:10.1002/pmrj.12608 
 
Submitted by: Rebecca A. O’Bryan, MD 
Edited by: Nakul Katyal, MD 
 
Summary: Prior studies demonstrate fibular compound motor action potential (CMAP) < 4.0 mV predicts impairment of 
ankle proprioceptive precision and increased fall risk. The authors posit that evaluation of extensor digitorum brevis (EDB) 
may present a simple surrogate for CMAP amplitude. This study aims to correlate physician evaluation of EDB muscle bulk 
with CMAP amplitude on nerve conduction study (NCS). This was a prospective trial of 102 feet from 52 patients (30 male, 
22 female) ages 21-82 (mean age 57.8). All patients ≥18 years of age, capable of providing consent, referred for an 
electrodiagnostic study were included. Exclusion criteria included body mass index (BMI) >40, pitting pedal edema, and 
inability to tolerate NCS. Lead investigator and a trainee independently assessed and graded muscle bulk using a Likert scale 
(Grade 1: Normal: easily visualized and or palpable muscle mass, Grade 2: Diminished: muscle bulk present but difficult to 
palpate, Grade 3: Severe atrophy: no visual or palpable muscle mass). The trainee could be either a resident or a fellow. 
AANEM guidelines were used to perform fibular motor NCS. 
  
72 feet (71%) were graded 1, 22 feet (22%) were graded 2, and 8 (8%) were graded 3. Mean CMAP was about 6 when muscle 
bulk was normal, about 3.5 when diminished, and 0.6 when severe atrophy was present. Adjustment for distal symmetric 
polyneuropathy, lumbar radiculopathy, age, sex, and BMI still yielded significant association between CMAP amplitude and 
muscle bulk. EDB grade 3 was a highly specific indicator that CMAP amplitude would be abnormal. All patient with grade 3 
EDB had abnormal CMAP. 88% of those graded normal had a normal CMAP. 
 
Comments: While this study has limitations in terms of design and execution, this is a very interesting finding that is not 
surprising, but may not be a physical finding clinicians are specifically aiming to measure. Intrinsic foot musculature is often 
commented in general, but the specificity of this finding with an objective measure associated with functional outcome is very 
interesting. 
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November 16, 2022  
 
Bach JR, Pham H. Amyotrophic lateral sclerosis and noninvasive positive pressure ventilatory support: "Nasal 
noninvasive ventilation" or "noninvasive ventilatory support"?. Am J Phys Med Rehabil. 2022;101(4):400-404. 
doi:10.1097/PHM.0000000000001905 
 
Submitted by: Rebecca A. O'Bryan, MD 
Edited by: Nakul Katyal, MD 
 
Summary: This article proposes a trial of noninvasive ventilatory support as an alternative to tracheostomy in patients with 
amyotrophic lateral sclerosis (ALS). Studies have shown brief statistical benefit of nasal noninvasive ventilation; however, this 
strategy may not be able to normalize carbon dioxide (CO2), leading to hypercapnia and therefore eventually to CO2 narcosis, 
intubation, and tracheostomy.  
  
Noninvasive ventilatory support provides continuous ventilatory support and can be maintained in ALS patients without 
resorting to tracheotomies. The authors propose the alternative of continuous noninvasive ventilatory support with 
mechanical insufflation-exsufflation to nasal noninvasive ventilation. Nineteen centers reported 335 ALS patients using this 
method for up to 12 years, for an average of 14 months. 
 
Comments: This article is interesting in terms of offering patients some extension in time prior to tracheostomy. This 
approach is not one to which I had been exposed previously. There is not a large body of literature on this, and more research 
is needed to determine how this would stack up to other options, but in the case of many of my ALS patients who opt not to 
choose tracheostomy, I see a very low downside to trialing this method. 
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December 14, 2022 
 
Härtig K, Kronlage C, Wittlinger J, Hauser TK, Grimm A. Ultrasound of cervical nerve root enlargement in 
polyneuropathy is not confounded by neuroforaminal stenoses. Clin Neurophysiol. 2022;141:34-41 
 
Submitted by: Eman Tawfik, MD 
Edited by: Nakul Katyal, MD 
 
Summary: In this study, the authors aimed to investigate whether neuroforaminal cervical stenosis is associated with cervical 
root enlargements detectable by ultrasound. 
 
The authors retrospectively analyzed the clinical, electrophysiological, laboratory, and radiological data of patients with 
suspected polyneuropathy (PNP) who underwent C5, C6 root ultrasound and cervical MRI/or CT within 2 years before or 
after ultrasound examination. They classified the patients as having demyelinating or axonal polyneuropathy based on clinical, 
electrophysiological, and laboratory findings. The control group included patients with no evidence of large fiber 
polyneuropathy after exclusion of diseases that may cause cervical root enlargements like neurofibromatosis, and inflammatory 
nerve disorders. 
 
Cervical root diameter was measured in the longitudinal view and neuroforaminal stenosis was rated: absent (Grade 0) or, if 
present, severe (Grade 3) vs. non-severe (Grade 1 and 2). 
 
The analysis included 182 patients who met the inclusion criteria and were included in the analysis. Of the 182, 62 patients 
were found to have demyelinating PNP, 71 had axonal PNP and 49 had no evidence of polyneuropathies (PNP). Patients with 
demyelinating PNP had larger nerve roots than those with axonal/without PNP. No significant differences in cervical nerve 
root diameters were found between groups with vs. without neuroforaminal stenosis. The diagnostic performance of the 
discrimination of PNP subtypes based on ultrasound nerve root measurements did not differ significantly when including or 
excluding subjects with neuroforaminal stenosis. 
 
In conclusion, cervical foraminal stenosis as a radiological finding per see without evidence of symptomatic radiculopathy is 
not associated with sonographic changes in cervical root size, and thus is not a possible source of confusion when examining 
patients with PNPs. Note that this finding mainly applies to asymptomatic cervical stenosis. 
 
Comments: The utility of neuromuscular ultrasound in the diagnostic workup of PNPy is increasingly gaining interest. Nerve 
enlargement is the hallmark sonographic abnormality in most of the nerve disorders, but the pattern of the nerve enlargements 
varies in different disorders. In addition to enlargements of the peripheral nerves, enlargement of cervical roots has been 
documented in PNPs particularly the demyelinating types and has been included in suggested ultrasound scores for PNPs like 
ultrasound pattern sum score. However, it remains the question whether the cervical root enlargements are entirely related to 
PNPs, or it could be seen also in neuroforaminal stenosis-a common degenerative disc disorder- which if true may limit the 
utility of ultrasound in the assessment of demyelinating PNPs. 
 
The research question is valid and needed in the neuromuscular ultrasound field. The findings are interesting and important to 
know. However, it should be noted that this finding primarily applies to asymptomatic cervical stenosis. As the authors noted, 
this contrasts with symptomatic cervical radiculopathy, which can lead to cervical root enlargements as shown in previous 
studies. 
 
Article of Similar Interest: Kim E, Yoon JS, Kang HJ. Ultrasonographic cross-sectional area of spinal nerve roots in cervical 
radiculopathy: a pilot study. Am J Phys Med Rehabil. 2015;94(2):159-164.  
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Piehl F, Eriksson-Dufva A, Budzianowska A, et al. Efficacy and safety of rituximab for new-onset generalized 
myasthenia gravis: the RINOMAX randomized clinical trial. JAMA Neurol. 2022;79(11):1105-1112.  
 
Submitted by: Pritikanta Paul, MD 
Edited by: Nakul Katyal, MD 
 
Summary: There has been growing evidence that patients with myasthenia gravis (MG) can benefit from rituximab therapy, 
particularly patients with refractory disease or MuSK antibody positive MG. However, there is no standardized protocol and 
hence it is a third-line treatment option in AChR antibody positive MG. Despite promising results from anecdotal case reports 
and retrospective studies, there is a lack of controlled studies evaluating the efficacy of Rituximab in AChR antibody positive 
MG. This randomized, double-blind, placebo-controlled study investigated the efficacy and safety of rituximab compared with 
placebo in adults with new onset generalized MG (<12 months) followed through 48 weeks in 7 regional clinics in Sweden. 
  
A total of 47 subjects were enrolled, 25 were in the rituximab arm, and 92% of them were AChR Ab positive. Patients were 
randomized 1:1 without stratification for a single intravenous infusion of 500 mg of rituximab or placebo. Primary outcome 
was defined as patients with minimal disease manifestations (quantitative MG score of 4 or less) and a daily dose of 
prednisolone of 10 mg/d or less at week 16, with no need for rescue treatment procedure(s) during study weeks 9 to 16. 
Additionally, secondary endpoints included comparing MG outcome measures or scores before and 16-24 weeks after 
treatment. 
  
A statistically significant higher proportion of patients achieved primary endpoint at week 16 and post hoc analysis at weeks 36 
and 48 favored the treatment arm over placebo. Though significant number of participants were lost from the placebo arm, 
post hoc analysis with worst rank imputations favored the treatment arm. Patients in the treatment arm were on higher dose of 
oral steroids compared to placebo but this shifted quickly with treatment. Additionally, a trend for reduction in antibody titers 
was noted in the rituximab group. Adverse events were more common in the treatment arm with a fatal cardiac event in a 
patient with known stable ischemic heart disease. 
  
Overall, the study concluded a single low dose of rituximab infusion can potentially attain minimal disease manifestation with a 
lower dose of steroids, a lesser number of rescue treatment, and fewer hospital admissions. One of the limitations of the study 
was randomization without stratification causing imbalance in baseline parameters like age, antibody titers, dose of oral 
steroids, and disease severity. Nevertheless, this study demonstrates that further studies are needed to explore long-term 
benefit and side effects with rituximab in generalized MG. 
 
Comments: There is an expanding interest in the use of rituximab early in MG rather than only using it as a third-line option. 
The convenient dosing schedule and well tolerated safety profile with rare adverse events as noted from its use in other 
neurological and non-neurological immune conditions often makes rituximab an appealing treatment option. A recent phase 3 
trial failed to show clinically meaningful steroid-sparing effect over a 12-month period in mild to moderate AChR positive 
MG. However, most recently another retrospective study showed long-term remission following low-dose rituximab therapy 
in 16 refractory MG cases. Therefore, there is a need for further studies and clinical trials to identify the subset of MG patients 
who will benefit most from this effective treatment option. 
 
Article of Similar Interest: Castiglione JI, Rivero AD, Barroso F, Brand P, Lautre A, Kohler AA. Long-term remission with 
low-dose rituximab in myasthenia gravis: a retrospective study. J Clin Neuromuscul Dis. 2022;24(1):18-25. 


