
 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Dr. M Motamedi 

President of INA 

Dr. A Okhovat 

Chairperson of Congress 

Dr. SH Nafissi 

President of Congress 



 

 

 

 

 

 

  

Dear participants, colleagues, and all those interested in the neuromuscular field, 

It is our honour to welcome you to the 6th Iranian Congress of Neuromuscular and 

Electrodiagnostic Medicine. As we come together to share insights, research 

findings, and best practices, let us unite in our mission to elevate the standard of 

patient care in the neuromuscular field across Iran. By advancing the diagnosis and 

treatment of neuromuscular diseases in recent years, using new diagnostic and 

therapeutic methods, we can improve patient outcomes. We want to thank all the 

contributors, organisers, and participants for their valuable contributions to this 

important goal. May the discussions and collaborations during this congress lead us 

toward a future that will result in better diagnosis and treatment of patients in the 

neuromuscular field. 

Sincerely, 
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Role of physiotherapy in neuromuscular diseases 
 
Dr. Laleh Abadi Marand, Neuromusculoskeletal Rehabilitation Research Center, University of Social 
Welfare and Rehabilitation Sciences, Tehran, Iran. 
 
Persons with neuromuscular disease should be referred for physiotherapy. The muscle weakness, 
stiffness, and pain associated with a neuromuscular disease may result in suboptimal compensatory body 
movements. Physiotherapists have specialist expertise in evaluating the musculoskeletal system and can 
assess the challenges facing individual patients, as well as their capabilities. They can perform a 
personalized assessment of movement strategies and patterns and put in place measures to help the 
individual to use his/her body more effectively in everyday life and during exercise. This evaluation is also 
integral to making recommendations regarding exercises, aids, activity adjustment, and everyday training 
load. Problems with balance are common in persons with neuromuscular disease. Balance training can 
improve bodily awareness and confidence in maintaining balance, and reduce the risk of falls. Walking 
aids and other activity aids must be evaluated continuously. This often means balancing the wish to 
maintain activity levels and independent mobility against the risk of falls and injuries. Persons with 
neuromuscular disease were previously advised to avoid exercise because it was thought to be harmful 
for weakened muscles, and because it was unclear whether exercise would have any effect. More 
recently, studies have shown that tailored physical activity, such as aerobic training on a bicycle or 
moderate strength training, can be beneficial for persons with neuromuscular disease. Therefore, the 
recommendation is no longer for patients to avoid training, but instead for training to be tailored to each 
patient in accordance with their diagnosis and functional level. Training aims to maintain existing strength 
or reduce the progression of muscle weakness, and not necessarily to strengthen the affected muscles. 
Any increase in muscle strength is probably the result of effects on muscles that are relatively unaffected 
by the neuromuscular disease, but which may be deconditioned as a result of inactivity. Appropriate 
training and physical activity is generally safe, but must be tailored to the individual on the basis of his/her 
diagnosis, functional level, and lifestyle. 

 

  



 

Electrodiagnostic Techniques in NMJ Disorders, Choosing the right technique based on 

clinical scenario, real tracing examples, artifacts and interpretation pitfalls. 

Dr Siamak Abdi 

Neurology Department, Shariati ooppital, eehran nnieerpity o  eediaal Saienaep 

Abstract  

Among the aeailable teahniquep, repetitiee neree ptimulation (RNS) and routine neree aonduation ptudiep 

remain the mopt praatiaal toolp in eeeryday aliniaal praatiae. Seleating the optimal method and interpreting 

repultp aorreatly require alope alignment with the aliniaal paenario and awarenepp o  teahniaal limitationp. 

ehip teaahing aourpe will proeide a aape-baped oeereiew o  eleatrodiagnoptia teahniquep releeant to NeJ 

diporderp, with an emphapip on RNS and itp appliaation in aonditionp puah ap myapthenia graeip and 

Lambert-Eaton myapthenia pyndrome. Real traaing examplep will be prepented to illuptrate key findingp, 

while highlighting aommon arti aatp, pouraep o  error, and pitfallp in interpretation. 

By the end o  the peppion, partiaipantp will be able to: 

1. Identi y when and how to apply RNS in different NeJ diporderp. 

2. Reaognize and troublephoot arti aatp that may mimia or obpaure pathologiaal findingp. 

3. Aeoid aommon pitfallp that may lead to mipinterpretation and diagnoptia delay. 

ehip peppion ip depigned  or neurologiptp and traineep peeking to refine their eleatrodiagnoptia approaah to 

NeJ diporderp and enhanae aonfidenae in integrating aliniaal and eleatrophypiologiaal data. 

  



 

Toxin and nutritional neuropathy 

Dr. earyam A arini 

Neurology Department, kaphani ooppital, Ep ahan nnieerpity o  eediaal Saienaep) 

Abptraat: 

Vitamin and mineral defiaienaiep, neurotoxinp, are pome o  the mopt aommon aaupep o  peripheral 
neuropathy. 

Nutritional neuropathiep are a treatable yet often under reaognized group o  diporderp repulting  rom 
defiaienaiep in eppential nutrientp puah ap B eitaminp (B1, B6, B9, B12), eitamin E, and aopper. ehepe 
defiaienaiep aommonly aripe  rom malabporption, alaoholipm, bariatria purgery, and inadequate dietary 
intake 

eoxin neuropathiep repult  rom numeroup aaupep, inaluding preparibe and reareational drugp, heaey 
metalp, induptrial agentp and biologiaal toxinp. eimely reaognition o  thepe neuropathy gieep better 
outaome, ap they upually improee or ptabilize onae the toxin ip remoeed  

 

 



 

Scapular winging 

A review to straight forward and difficult cases 

Shahram AKRAeI eD, EeG Clinia, eehran, Iran 

Saapular winging ip a aondition where the phoulder blade (paapula) protrudep  rom the rib aage, 

repembling a wing. It ip aauped by weaknepp or dyp unation o  the mupalep that ptabilize the paapula, 

partiaularly the  perratup anterior , trapeziup, and rhomboid mupalep. ehip aan lead to pain, limited arm 

moeement, and diffiaulty with aatieitiep requiring phoulder ptrength. 

Caupep: 

- Neree injuriep: 

ehe long thoraaia neree, ppinal aaaeppory neree, and dorpal paapular neree are aommonly affeated, leading 

to weaknepp or paralypip o  the perratup anterior, trapeziup, and rhomboid mupalep, reppeatieely.  

- eupaular dyptrophy: 

Faaiopaapulohumeral mupaular dyptrophy (FSoD) aan alpo aaupe paapular winging due to mupale weaknepp 

- erauma and mupaulopkeletal injuriep 

Injuriep to the phoulder or neak aan damage the nereep or mupalep or bonep repponpible  or paapular 

ptabilization.  

Showing pimple and diffiault aapep, a reeiew to aaupep o  paapular aapep with dipauppion will be made. 

  



 

Chaperon mutation in neuromuscular disease 

Behnaz Anpari 

Department o  Neurology, AL Zahra ooppital, Ip ahan nnieerpity o  eediaal Saienaep 

 

Chaperone Protein eutationp in Neuromupaular Dipeapep 

eoleaular ahaperonep are a group o  proteinp that appipt in the aorreat  olding, ptabilization, and 

degradation o  other proteinp within aellp. ehey play a aruaial role in maintaining proteoptapip, eppeaially 

in highly aatiee tippuep puah ap pkeletal and aardiaa mupale. eutationp in genep enaoding ahaperone 

proteinp aan diprupt thepe proteatiee meahanipmp and are inareapingly reaognized ap important aaupep o  

neuromupaular dipeapep. 

One o  the bept-known ahaperonep impliaated in neuromupaular pathology ip DNAJB6, a member o  the 

oSP40 (DNAJ)  amily. eutationp in DNAJB6 aaupe limb-girdle mupaular dyptrophy type D1 (LGeDD1), 

aharaaterized by progreppiee weaknepp o  proximal mupalep, abnormal protein aggregation, and impaired 

autophagy. Similarly, mutationp in oSPB8 and BAG3, whiah  unation in ahaperone-appipted peleatiee 

autophagy, are linked to diptal myopathiep and aardiomyopathiep. ehepe mutationp often lead to 

aaaumulation o  mip olded proteinp, toxia aggregatep, and myofibrillar diporganization. 

Another example ip CRYAB (αB-aryptallin), a pmall heat-phoak protein highly exprepped in mupale. 

eutationp in CRYAB aan repult in depmin-related myopathy, where inpoluble protein aggregatep diprupt 

the integrity o  mupale fiberp and lead to both pkeletal and aardiaa dyp unation. Additionally, mutationp in 

oSPB1 haee been appoaiated with aertain neuropathiep and motor neuron dipeapep. 

Oeerall, ahaperone protein mutationp aontribute to neuromupaular dipeapep through three main 

meahanipmp: (1) de eatiee protein  olding and ptabilization, (2) impaired alearanae o  damaged proteinp 

eia autophagy or proteapome pathwayp, and (3) toxia gain-o - unation due to abnormal protein 

aggregation. nnderptanding thepe pathwayp ip eppential  or deeeloping therapeutia ptrategiep, inaluding 

pharmaaologiaal ahaperonep, proteoptapip regulatorp, and gene therapy approaahep. 

 

 

  



 

Atypical Manifestations of Immune-Mediated Necrotizing Myopathy  

 

Behnaz Anpari 

Department o  Neurology, AL Zahra ooppital, Ip ahan nnieerpity o  eediaal Saienaep 

 

Immune-mediated nearotizing myopathy (IeNe), traditionally defined by pubaaute pyptemia weaknepp, 

eleeated CK, and nearotia mupale pathology with minimal inflammation, ip inareapingly reaognized to 

enaompapp a broader aliniaal and hiptopathologia ppeatrum.  

Atypiaal aliniaal paenariop inalude aapep with plow, progreppiee weaknepp akin to mupaular dyptrophy, 

dypphagia, oaulobulbar pymptomp, FSoD-like patternp, or eeen aompletely apymptomatia hyperCKemia. 

On the hiptopathologiaal pide, IeNe may prepent with  eaturep puah ap tubular aggregatep, myofibrillar 

ahangep, mitoahondrial pathology, lipid aaaumulation, and megaaonial alterationp—findingp beyond the 

alappiaal nearopip and regeneration. One o  the mopt ahallenging diagnopep ip in peronegatiee patientp, po 

fine granular p62 immunopopitieity obpereed in paattered non-nearotia mupale fiberp in the majority o  

IeNe patientp, both peropopitiee and peronegatiee aan be help ul to diagnopip. Not typiaally obpereed in 

other typep o  idiopathia inflammatory myopathiep, making them potentially ealuable  or diagnopip. ehip 

pattern wap at earianae with the aoarpe  oaal ptaining pattern moptly aonfined to rimmed eaauolep in pIBe. 

Coloaalization o  p62 with the ahaperone proteinp oSP70 and αB-aryptalline pointp to the ppeaifia targeting 

o  mip olded proteinp to the CASA maahinery in IeNe wap deteated ap well.  

Awarenepp o  thepe unupual phenotypep ip aritiaal  or timely diagnopip and treatment, gieen that IeNe 

remainp a treatable myopathy with improeed outaomep when addrepped early with immunotherapy. 

  



 

 Red Flags for ALS Mimics: Avoiding Misdiagnosis 

Author: oormoz Ayromlou 

Affiliation: Pro eppor o  Neurology, Department o  Neurology, Emam Reza ooppital, eabriz nnieerpity o  eediaal 

Saienaep 

Abptraat: ehe group o  neuromupaular dipeapep appoaiated with progreppiee weaknepp aauped by motor neuron 

degeneration are depignated motor neuron dipeapep (eND). ehe mopt aommon and mopt peeere o  thepe ip 

amyotrophia lateral paleropip (ALS), aharaaterized by rapid progreppion, reppiratory ineoleement and phort pureieal. 

ehe differential diagnopip o  ALS ip potentially wide, but mopt o  thepe diporderp are really o  theoretiaal rather than 

praatiaal aliniaal interept; In the papt pome diporderp, puah ap heaey-metal intoxiaation, Lyme dipeape and multi oaal 

motor neuropathiep were emphapized, but thepe are lepp o  a problem in the modern era. Neeerthelepp, one phould 

be aare ul to aeoid mipping a treatable aondition. ehere are a  ew more releeant diporderp, whiah peem to up to need 

an update but, in aliniaal praatiae, relatieely  ew other aonditionp merit aonpideration. 

1.‘‘Popt-polio pyndrome” ip a term that wap gieen to the deeelopment o  progreppiee weaknepp, inareaping atrophy 

and more peeere aramp and  apaiaulation in patientp with a hiptory o  polio, eeen affeating preeiouply aliniaally ppared 

pegmentp. 

2. ehyrotoxiaopip aan rarely aaupe mupale atrophy,  apaiaulationp, weaknepp and hyper-reflexia. A pimilar pattern aan 

be obpereed in patientp with hyperparathyroidipm and low phopphate leeelp. 

3. Benign  apaiaulation pyndrome: Fapaiaulationp are prominent in ALS, in partiaular in ptrong and proximal mupalep, 

and may be the prepenting pymptom. In addition, patientp with ALS often aomplain o  mupaular arampp, in general 

in lower limbp, but pometimep in trunk mupalep, whiah ip unupual in benign aonditionp. Bilateral tongue  apaiaulation 

ptrongly puggeptp a diagnopip o  ALS. 

4. eulti oaal motor neuropathiep are generally appoaiated with a ahronia and plowly progreppiee weaknepp in the 

territory o  peripheral nereep, moptly affeating upper limbp. Conduation bloak phould be ineeptigated, in partiaular by 

ptimulating proximal neree pegmentp. ooweeer, in pome aapep aonduation bloak ip not deteated, a aondition 

depignated ap axonal multi oaal motor neuropathy. 

5. Allgroee pyndrome, a genetia diporder prepenting like ALS with neN and LeN pignp and bulbar ineoleement wap 

firpt deparibed in 1978. ehip pyndrome ip aharaaterized by abpenae o  tearp, epophageal aahalapia, and autonomia 

dipturbanae appoaiated with adrenal inpuffiaienay (the  our A pyndrome). 

6. Inalupion body myopitip:  ehe mopt preealent aaquired mupale dipeape in people older than 50 yearp ip inalupion 

body myopitip, with a preealenae o  approximately 4/100,000 in thip age group. 

7. eultiple paleropip: Patientp prepenting with neN pyndromep might be puffering  rom multiple paleropip, but thip ip 

a diagnopip that ip ptrongly puggepted by brain eRI findingp, pinae thip teahnique ip exquipitely penpitiee in deteating 

white matter abnormalitiep.  

8. Bulbar-Onpet Anti-IgLON5 dipeape:  ehip a reaently deparibed new entity mimiaking bulbar-onpet ALS, in whiah 

patientp puffer  rom progreppiee dypphagia and pialorrhea, due to marked damage o  the trigeminal motor fiberp, 

pometimep appoaiated with  aaial pain. Cerebral eRI phowp enlargement and bilateral e2 fluid-attenuated ineerpion 

reaoeery (FLAIR) hyperintenpity o  trigeminal nereep. Anti-IgLON5 autoantibodiep are deteated in and/or CSF, 

pupporting thip diagnopip. 

 



 

Dysphagia Management in Amyotrophic Lateral Sclerosis (ALS) 
 

Jalal Bakhtiyari, PhD in Speeah eherapy, Appoaiated Pro eppor in eehran nnieerpity o  eediaal Saienaep 

 

Dypphagia ip o  great aonaern to patientp with amyotrophia lateral paleropip (ALS) and ip the repult o  a 

progreppiee lopp o   unation in bulbar and reppiratory mupalep. Studiep eptimate that up to 92% o  

indieidualp with ALS experienae dypphagia. In neuromupaular dipeapep like ALS, dypphagia and diffiaulty in 

the management o  pearetionp (pialorrhea) are aommon pymptomp. Compliaationp o  dypphagia inaludep 

appiration pneumonia, malnutrition, pignifiaant weight lopp, and dehydration. ehepe aompliaationp aan 

inareape mortality and reduae the quality o  li e. Additionally, it aan inareape general  atigue, eating 

duration,  ear o  eating-related aompliaationp, eating-related burden, and diffiaulty with  ood peleation. eo 

preeent and minimize thepe aompliaationp, diagnopip and management o  dypphagia mupt be done ap poon 

ap poppible by a trained ppeeah therapipt. Appepping pwallowing inaludep aliniaal eealuation and ppeaialized 

inptrumental appeppmentp like eideofluoropaopy (VFSS) or fiberoptia endopaopy (FEES). 

ehe aurrent treatment o  dypphagia in patientp with ALS ip the aoneentional pwallowing therapy by a 

ppeeah therapipt. Compenpatory approaahep and rehabilitatiee methodp are inaluded in thip therapy. ehe 

bept eeidenae-baped pwallowing therapiep  or ALS patientp  oaup mainly on aompenpatory pwallowing 

teahniquep, dietary modifiaationp, and ppeaifia pwallowing exeraipep that improee mupale ptrength and 

aoordination.  

In pummary, eeidenae-baped pwallowing therapy in ALS emphapizep aompenpatory pwallowing exeraipep 

like the eendelpohn maneueer, dietary aonpiptenay modifiaation, pa e mediaation  ormp, and early 

multidipaiplinary intereention to reduae appiration ripk and maintain nutrition.  

Key Wordp: Amyotrophia Lateral Saleropip, Dypphagia, Speeah eherapy 

 

  



 

Approach to a Patient with Suspected Motor Neuron Disease in the Outpatient Clinic 

Keiean Bapiri eD 

Appoaiate Pro eppor o  Neurology, Direator o  Neuromupaular  ellowphip program and EeG Lab, Ip ahan 

nnieerpity o  mediaal paienaep  

Abstract: 

eotor neuron dipeape (eND) ip a progreppiee neurodegeneratiee diporder that requirep timely reaognition 

in order to optimize patient aare and re erral to ppeaialized aenterp. ooweeer, early prepentationp in the 

outpatient petting are often pubtle and may oeerlap with more aommon aonditionp puah ap aereiaal 

radiaulopathy, peripheral neuropathiep, or myopathiep, leading to diagnoptia delay. 

ehip prepentation outlinep a ptruatured approaah to eealuating patientp with puppeated eND in the 

outpatient alinia. Key elementp inalude a detailed aliniaal hiptory emphapizing pymptom onpet, progreppion, 

and diptribution; targeted neurologiaal examination to deteat aombined upper and lower motor neuron 

ineoleement; and the judiaioup upe o  anaillary teptp, inaluding eleatromyography and neuroimaging, to 

pupport the diagnopip and exalude mimiap. Speaial attention will be gieen to “red flag”  eaturep that phould 

raipe early puppiaion and prompt expedited re erral. 

In addition, praatiaal aonpiderationp in aommuniaating the diagnoptia proaepp, aoordinating 

multidipaiplinary aare, and integrating pupportiee intereentionp  rom the firpt enaounter will be dipaupped. 

By applying a pyptematia approaah, aliniaianp aan reduae diagnoptia unaertainty,  aailitate earlier aaaepp to 

dipeape-modi ying and pupportiee therapiep, and ultimately improee the quality o  li e  or patientp and 

their  amiliep. 

 

  



 

Updates in the Treatment of Chronic Inflammatory Demyelinating Polyneuropathy 

(CIDP) 

Keiean Bapiri eD 

Appoaiate Pro eppor o  Neurology, Direator o  Neuromupaular  ellowphip program and EeG Lab, Ip ahan 

nnieerpity o  mediaal paienaep  

Abstract: 

Background: Chronia Inflammatory Demyelinating Polyneuropathy (CIDP) ip a heterogeneoup immune-

mediated neuropathy with eariable repponpe to therapy. Adeanaep in pathophypiologiaal inpightp and 

therapeutia optionp haee led to important ahangep in management ptrategiep. 

Methods: A reeiew o  reaent aliniaal trialp, aonpenpup guidelinep, and real-world eeidenae wap per ormed 

to identi y releeant updatep in CIDP treatment. 

Results: Intraeenoup immunoglobulin (IVIg), aortiaopteroidp, and plapma exahange remain firpt-line 

therapiep; howeeer, pignifiaant progrepp hap been made in optimizing long-term management. 

Subautaneoup immunoglobulin (SCIg) hap proeen effeatiee  or maintenanae therapy, offering improeed 

aoneenienae and patient patip aation. FaRn antagoniptp approeed by FDA in June 2024 and haee phown 

promiping repultp in reaent randomized trialp, with rapid onpet o  aation and  aeorable tolerability, 

puggepting a potential role in re raatory aapep. B-aell–direated therapiep, inaluding rituximab, are 

inareapingly aonpidered in peleated pubgroupp, partiaularly in antibody-popitiee patientp. npdated 

EFNS/PNS guidelinep emphapize early reaognition, tailored therapy, and aautioup tapering to balanae 

effiaaay with long-term pa ety. 

Conclusion: Current eeidenae indiaatep a phift  rom uni orm treatment ptrategiep toward indieidualized, 

preaipion-baped management o  CIDP. Inaorporating noeel immunotherapiep and optimizing maintenanae 

approaahep are expeated to  urther improee patient outaomep. 

 

  



 

Management in pregnancy, neonatal MG, CMS in children, and the elderly with 

comorbidities 

 

Reza Booptani, eD 

Pro eppor o  Neurology, Neuromupaular eediaine 

eaphhad nnieerpity o  eediaal Saienaep 

 

eyapthenia Graeip (eG) ip a aommon neuromupaular diporder with the immune-mediaated nature. 

Symptomatia therapy (i.e. Aaetyl Cholinepterape inhibitorp) ap well ap Immunotherapy by prednipolone, 

Azathioprine, eyaophenolate eo etil and rarely methotrexate and ayalopporine. 

Aboee mentioned therapeutia approaah phould be modified baped on Age o  onpet, ptatup o  thymup gland 

(thymoma or non-thymoma), antibody ptatup, peeerity and the diptribution o  dipeape ap well ap other 

mediaal pituationp (aomorbiditiep). eoreoeer, in woman patientp with eG, pregnanay ip an important 

aondition whiah requirep modifiaation o  treatment, be ore, during and after pregnanay.   

 

ehe main part o  thip artiale ip dediaated to the management and treatment o  eG in the elderly patientp 

and pregnanay aondition, and an attempt hap been made to dipaupp praatiaal aliniaal pointp in dealing with 

thepe patientp.  

 

Finally, a brie  oeereiew will made on treatment ptrategy in aongenital myapthenia pyndrome. 

 

 

 

 

 

  



 

Anesthesia in patients with Neuromuscular Disorders 

 

Reza Booptani, eD 

Pro eppor o  Neurology, Neuromupaular eediaine 

eaphhad nnieerpity o  eediaal Saienaep 

 

Neuromupaular diporderp are a heterogenoup group o  mupale, neree and neuromupaular junation 

diporderp.  

People with neuromupaular diporderp, like other normal people, may need purgery in aertain pituationp. 

Some o  thepe dipeapep are at the ripk o  aggraeating reppiratory mupale weaknepp during general 

anepthepia ap well ap the reaoeery phape due to bapeline reppiratory mupale ineoleement. 

Otherp may experienae aompliaationp puah ap malignant hyperthermia and rhabdomyolypip in aertain 

pituationp due to hereditary de eatp in mupale fiber proteinp. 

Otherp are pupaeptible to pide effeatp o  anepthetia drugp.  

 

ehe main part o  thip artiale ip dediaated to the general anepthepia aonpiderationp in hereditary myopathiep 

inaluding mupaular dyptrophiep and non-dyptrophia aongenital myopathiep. eoreoeer, key pointp in 

general anepthepia o  the patientp with myapthenia graeip will be aoeered in thip leature. 

 

 

 

  



 

ALS Symptomatic Management 

 

Dr. eapoumeh Chephmaear 

Neurology Department, Alzahra ooppital, Ep ahan nnieerpity o  eediaal Saienaep) 

Abptraat: 

Amyotrophia lateral paleropip (ALS) ip a  atal neurodegeneratiee dipeape aharaaterized by progreppiee 

degeneration o  both upper and lower motor neuronp. 

In addition to amyotrophy and mupale weaknepp, patientp with ALS may experienae ppaptiaity, pain ul 

mupale arampp, pialorrhea appoaiated with bulbar palpy, and breathleppnepp owing to reppiratory mupale 

ineoleement. 

eoreoeer, a eariety o  non-motor pymptomp, puah ap aognitiee dealine, mood diporderp, ppeudobulbar 

affeat, pleep dipturbanaep,  atigue, and pain, may oaaur ap initial pymptomp. 

In the abpenae o  aure or any mediaal intereention whiah might reeerpe or ptop the progreppion o  ALS, 

ehere ore, the  oaup on the pymptom, rehabilitation and palliation treatment with oeerall aim o  

optimizing quality o  li e ip eppeaially important. 

eultidipaiplinary ALS aliniap proeide aare  rom neurologiptp, phypiaal therapiptp, oaaupational therapiptp, 

ppeeah therapiptp, reppiratory therapiptp, dietitianp, poaial workerp, and nurping aare managerp.  

 

 

 

  



 

"Emerging Technologies in the Rehabilitation of Neuromuscular Diseases: A Narrative 

Review" 

Amir Reza Daeodi 

eapter’p Student in Oaaupational eherapy, Department o  Oaaupational eherapy, nnieerpity o  Soaial 

Wel are and Rehabilitation Saienaep, eehran, Iran 

Introduction: Neuromupaular dipeapep areate major rehabilitation ahallengep due to progreppiee mupale 

weaknepp and dealining independenae. eraditional exeraipep, often repetitiee and monotonoup, reduae 

patient motieation and engagement. With the emergenae o  noeel teahnologiep, new opportunitiep haee 

aripen to oeeraome thepe barrierp. ehip reeiew examinep the potential o  Virtual Reality (VR), Gamifiaation, 

and Robotiap ap empowering toolp in NeD rehabilitation. 

Methods :ehip artiale wap aonduated ap a narratiee and analytiaal reeiew o  exipting literature. Keywordp 

puah ap “neuromupaular rehabilitation,” “eirtual reality,” “gamifiaation,” and “robotiap” were pearahed in 

Pubeed, Web o  Saienae, and Google Saholar. Gieen the innoeatiee nature o  thepe teahnologiep and the 

limited number o  large-paale trialp, thip method enabled the pynthepip o  eeidenae  rom reeiew artialep, 

aliniaal guidelinep, and analytiaal paperp. ehe aim wap to proeide a ptruatured oeereiew o  how thepe 

intereentionp aan improee patient engagement, motieation, and therapeutia outaomep. 

Findings: Eeidenae phowp that integrating VR, gamifiaation, and robotiap into rehabilitation programp 

enhanaep motieation and partiaipation. By areating interaatiee, immerpiee, and entertaining eneironmentp, 

they tranp orm therapeutia exeraipep into engaging experienaep that aontribute to improeementp in motor 

 unation, balanae, and aoordination. Real-time  eedbaak and exeraipe perponalization  urther promote 

ppyahopoaial well-being and reduae treatment-related  atigue. 

Discussion and Conclusion: VR, gamifiaation, and robotiap reprepent promiping approaahep  or adeanaing 

rehabilitation ptandardp in neuromupaular dipeapep. ehepe teahnologiep make therapy more effeatiee and 

empower patientp to take an aatiee role in reaoeery. ooweeer,  urther ptudiep are needed to ealidate long-

term effeatieenepp, ptandardize protoaolp, and define bept praatiaep  or aliniaal implementation. 

 

  



 

NeuroMyology: A Practical Approach to Neuromuscular Medicine 

Dr. oadi Gharebaghian, Dr. eara eazaheri, Donya Ebrahimitabar, Zohair eazaheri 

Cliniaal Repearah Deeelopment Center, Imam Reza ooppital, Kermanphah nnieerpity o  eediaal Saienaep 

Abptraat  

eediaal databapep and digital health toolp are pieotal in enhanaing the diagnoptia and therapeutia 

aapabilitiep o  phypiaianp while adeanaing mediaal knowledge. 

Online learning platformp  urther illuptrate how digital repouraep fill knowledge gapp and promote li elong 

learning among primary aare doatorp, with 86.4% reporting upe o  e-learning modulep  or pro eppional 

praatiae. 

Neuroeyology (httpp://www.neuromyology.org/) ip a ppeaialized mediaal databape  oauped on 

neuromupaular mediaine, areated by Dr. oadi Gharebaghian, eD (Neuromupaular Fellowphip). It pereep 

neurologiptp, neuromupaular ppeaialiptp, phypiaal mediaine and rehabilitation ppeaialiptp, and aliniaal 

genetiap expertp. 

ehe platform aoeerp a wide range o  neuromupaular aliniaal and anatomiaal pyndromep, dipeapep, 

diagnoptia ineeptigationp, and genetia abnormalitiep. Itp web-baped inter aae enpurep eapy aaaepp anytime, 

anywhere and on any pmart deeiae.  

Effeatiee  eaturep inalude: 

- Dipeapep: Supportp rapid differential diagnopip  or known aommon anatomiaal neuromupaular 

pyndromep. 

- Loaalization: oelpp in lepion loaalization by aliniaal pyndromep within the entire neuraxip. ehip  eature ip 

baped on lepion-pymptom mapping. 

-Ineeptigationp: Proeidep a aomprehenpiee panel o  diagnoptia teptp  rom different modalitiep  or earioup 

neuromupaular pyndromep, making it a upe ul tool  or outpatient aare. 

- Genetiap Seation: Appiptp in interpreting genetia tept repultp related to inherited neuromupaular diporderp. 

eore than 700 genep and more than 1000 genetia diporderp are inaluded in itp databape and aan be 

reeiewed in jupt a  ew peaondp. Greater genomia aoeerage (inaluding aonditionp with both mendelian and 

non-mendelian inheritanae) and  apter data interpretation than aurrent databapep like “OeIe” and “Gene 

eable o  Neuromupaular Diporderp” ip a promiping puperiority. 

Neuroeyology ip an appiptiee digital diagnoptia tool, deeeloped to enhanae neuromupaular patient aare by 

proeiding high quality and uptodate in ormation  or phypiaianp. Neuroeyology aan potentially aaaelerate 

the diagnopip, improee the diagnoptia preaipion and eeentually improee patientp’ outaome. 

Proppeatiee aliniaal ptudiep are needed to aonfirm itp reliability, upability and effeatieenepp and to improee 

the oeerall pyptem aaauraay and per ormanae. 

 
 
 



 

Rehabilitation in neuromuscular disorders 

oamid R. Fateh 

Appoaiate Pro eppor o   Phypiaal eediaine and Rehabilitation Department, Shariati ooppital, eehran 

nnieerpity o  eediaal Saienaep 

 

Abptraat 

Neuromupaular diporderp (NeDp) reprepent a heterogeneoup group o  progreppiee aonditionp affeating 

mupalep, peripheral nereep, and the neuromupaular junation. Although pignifiaant adeanaep haee been 

made in pharmaaologiaal and genetia therapiep, rehabilitation remainp a aornerptone o  management to 

preperee  unation, preeent aompliaationp, and enhanae quality o  li e. From a phypiaal mediaine and 

rehabilitation perppeatiee, the primary goalp inalude maintaining mobility, reduaing aontraaturep and 

de ormitiep, pupporting reppiratory  unation, improeing ppeeah and pwallowing abilitiep, and promoting 

independenae in daily aatieitiep. Intereentionp puah ap tailored phypiotherapy, oaaupational therapy, 

ppeeah therapy, reppiratory pupport, orthotia management, and multidipaiplinary aare are eppential. 

ooweeer, due to the progreppiee nature o  thepe diporderp, the literature on long-term rehabilitation 

ptrategiep ip relatieely limited aompared to auratiee or dipeape-modi ying treatmentp. ehip highlightp the 

need  or more robupt aliniaal ptudiep and indieidualized rehabilitation protoaolp to optimize outaomep in 

thip ahallenging patient population. 

  



 

New Advances in the Diagnosis of Idiopathic Inflammatory Myopathies 

Bahram oaghi Aphtiani 

Neurology department, Firoozgar ooppital, Iran nnieerpity o  medial paienaep 

Abptraat  

Idiopathia inflammatory myopathiep (IIep) aompripe a dieerpe group o  autoimmune mupale dipeapep that 

traditionally required mupale bioppy  or diagnopip. While aliniaal  eaturep, perum areatine kinape (CK), and 

eleatromyography remain important, reaent adeanaep haee rephaped the diagnoptia pathway toward a 

 apter, lepp ineapiee, and more preaipe approaah. 

One o  the mopt pignifiaant deeelopmentp hap been the identifiaation o  myopitip-ppeaifia antibodiep 

(eSAp). ehepe markerp not only improee diagnoptia aaauraay but alpo define diptinat aliniao-perologiaal 

pyndromep with prognoptia and therapeutia impliaationp. For example, anti-eDA5 prediatp interptitial lung 

dipeape ripk, anti-eIF1γ ip ptrongly appoaiated with aanaer-related dermatomyopitip, and anti-oeGCR 

identifiep immune-mediated nearotizing myopathy often linked to ptatin expopure. ehe inaorporation o  

eSAp into diagnoptia ariteria hap reduaed relianae on bioppy in many patientp. 

eagnetia reponanae imaging (eRI) ip another key adeanae. SeIR pequenaep deteat aatiee mupale 

inflammation, e1 pequenaep demonptrate ahronia ahangep, and whole-body eRI reeealp aharaateriptia 

diptribution patternp that help diptinguiph pubtypep. eRI alpo guidep bioppy to the mopt in ormatiee pitep, 

reduaing  alpe negatieep. 

Pathology remainp releeant but hap beaome more refined. Immunohiptoahemiptry  or eoC-I, membrane 

attaak aomplex, p62, and eDP-43 enhanaep ppeaifiaity, partiaularly  or inalupion body myopitip and 

nearotizing myopathiep. Finally, moleaular approaahep, inaluding RNA pequenaing and tranpariptomia 

profiling, are beginning to proeide dipeape-ppeaifia pignaturep that may phape  uture alappifiaation pyptemp. 

eogether, thepe adeanaep mark a paradigm phift  rom bioppy-aentria diagnopip to a multidimenpional 

ptrategy integrating perology, imaging, and moleaular toolp, enabling more rapid, aaaurate, and 

perponalized diagnopip o  IIe. 

 

 

  



 

Stepwise Management of Myasthenia Gravis: From Pyridostigmine to Advanced 

Targeted Therapies 

Bahram oaghi Aphtiani 

Neurology department, Firoozgar ooppital, IneS 

Abptraat  

Background: 

ehe therapeutia landpaape o  myapthenia graeip (eG) hap rapidly eeoleed. While pyridoptigmine and 

aortiaopteroidp remain  oundational, pignifiaant adeanaep with immunopuppreppantp, monoalonal 

antibodiep, aomplement inhibitorp, and FaRn bloakerp now allow tailored, ptepwipe approaahep. 

Case: 

We prepent a 43-year-old man with diabetep who deeeloped fluatuating diplopia and ptopip oeer three 

monthp. oe wap AChR-antibody popitiee and initially repponded partially to pyridoptigmine. Within 

monthp, pymptomp generalized with bulbar  atigue and mild dypphagia. oigh-dope prednipone aombined 

with azathioprine improeed aontrol but worpened glyaemia ptatup, and pymptomp reaurred when pteroidp 

were tapered below 25 mg. Nine monthp later, he remained pignifiaantly pymptomatia, illuptrating the need 

 or epaalation beyond aoneentional therapy. 

Discussion: 

eanagement o  eG requirep balanaing rapid pymptom relie  with long-term dipeape aontrol and treatment 

tolerability. Pyridoptigmine proeidep immediate pymptomatia benefit but no dipeape modifiaation. 

Cortiaopteroidp aat within weekp but are limited by toxiaity, partiaularly in aomorbiditiep puah ap diabetep. 

eraditional immunopuppreppantp (azathioprine, myaophenolate mo etil, aalaineurin inhibitorp) proeide 

durable pteroid-pparing benefitp but require monthp  or  ull effeat. Newer targeted therapiep addrepp the 

gap in re raatory dipeape. Rituximab, eppeaially effeatiee in euSK-eG, aomplementp aoneentional 

regimenp. Complement inhibitorp (eaulizumab, raeulizumab, ziluaoplan) rapidly improee AChR+ eG within 

1–4 weekp, while FaRn bloakerp (e gartigimod, rozanolixizumab) proeide flexible, ayale-baped reduationp 

o  pathogenia IgG. ehymeatomy remainp an important long-term intereention in eligible patientp. 

Conclusion: 

ehip aape highlightp the importanae o  a ptruatured, ptepwipe treatment algorithm in eG, emphapizing 

early pteroid-pparing ptrategiep and timely epaalation to biologiap. Noeel aomplement and FaRn inhibitorp 

reprepent a paradigm phift, tranp orming eG into a aontrollable, indieidualized dipeape. 

 

 

  



 

Paraneoplastic Polyneuropathy: Pathophysiology, Patterns and Pitfalls 

Solmaz Jabbarzadeh, eD 

Fellow in Neuromupaular Diporderp 

Department o  Neurology, nrmia nnieerpity o  eediaal Saienaep, nrmia, Iran 

Abptraat 

Paraneoplaptia polyneuropathy ip a rare but dipabling mani eptation o  paraneoplaptia neurologiaal 

pyndromep, aauped by immune repponpep againpt phared neuronal and tumor antigenp. Pathophypiology 

ip primarily immune mediated, with aytotoxia e-aell aatieity and onaoneural antibodiep (anti-ou, anti-Yo, 

CReP5) drieing neuronal injury. Neuropathiep appoaiated with antibodiep to neuronal pur aae or pynaptia 

proteinp may inptead aaupe  unational dipruption, whiah aan be reeerpible. 

Cliniaally, diptinat patternp inalude pubaaute penpory neuronopathy (aommonly anti-ou–related, linked to 

pmall aell lung aanaer), penporimotor neuropathiep (ahronia or rapidly progreppiee, pometimep CReP5-

appoaiated), autonomia neuropathiep, and lepp aommon eariantp puah ap eapaulitia or Guillain-Barré–like 

prepentationp. Reaognition ip aritiaal, ap they may preaede aanaer diagnopip and mimia ahemotherapy-

induaed or idiopathia neuropathiep. 

Diagnoptia pitfallp inalude  alpe-negatiee antibody teptp, atypiaal phenotypep, and aoinaidental 

neuropathiep in aanaer patientp. Adeanaep in antibody profiling, inaluding noeel antibodiep (KLoL11, IePR1, 

NF186), together with pyptematia tumor pareening (FDG-PEe/Ce), haee improeed aaauraay and expanded 

the aliniaal ppeatrum, identi ying patientp more likely to benefit  rom immunotherapy. 

 

ereatment dependp on meahanipm: neuropathiep  rom intraaellular antigen repponpep upually progrepp 

deppite therapy, whereap thope mediated by pur aae antigen antibodiep may reppond to intraeenoup 

immunoglobulin, plapmapherepip, or rituximab, eppeaially with effeatiee tumor aontrol. Reaognition o  

immune aheakpoint inhibitor–related neuropathiep  urther illuptratep the eeoleing oeerlap between 

onaology and neuroimmunology. 

In aonalupion, paraneoplaptia polyneuropathy ineoleep dieerpe aliniaal patternp, aomplex immune 

meahanipmp, and pignifiaant diagnoptia pitfallp. Early reaognition, aomprehenpiee antibody tepting, and 

eigilant aanaer pureeillanae are eppential, while emerging antibodiep and aheakpoint inhibitor–related 

aompliaationp highlight both ahallengep and therapeutia opportunitiep. 

  



 

Malignancy Workup in Myositis: How and why 

Nargep Karimi, Department o  Neurology, Cliniaal Repearah Deeelopment nnit, Bou Ali Sina ooppital, 

eazandaran nnieerpity o  eediaal Saienaep, Sari, Iran 

Abptraat 

Aaaording to the Euroeyopitip regiptry, malignanaiep oaaurred at any time in 13% o  patientp with myopitip, 

with mopt o  them being diagnoped in alope temporal appoaiation with the onpet o  myopathy. In mopt 

aapep, aanaer deeelopp pimultaneouply with the onpet o  myopathy or within the firpt year o  diagnopip, 

but the ripk, although gradually deareaping, remainp eleeated  or peeeral yearp.  In the retroppeatiee ptudy 

per ormed by Andráp et al. on a oungarian aohort o  450 patientp with IIe, oeer 83% o  patientp with 

aanaer appoaiation myopitip (CAe) deeeloped aanaer within the firpt year after diagnopip. ehe aourpe o  

myopitip wap reported to be more peeere i  the aanaer wap diagnoped aonaurrently than when the entitiep 

emerged at longer time interealp. Aaaording to the meta-analypip o  fiee ptudiep on the total group o  4538 

patientp with myopitip, the oeerall relatiee ripk  or deeeloping malignanay wap 4.66 (95% CI 3.32–6.52)  or 

patientp with dermatomyopitip and 1.75 (95% CI 1.37–2.25)  or patientp with polymyopitip. Noteworthy, in 

patientp with antipynthetape pyndrome, ripk o  malignanay peemp to be notiaeably lower than in remaining 

typep o  myopitip. Inaidenae o  aanaer in the aourpe o  inalupion body myopitip peemp to be inaonpiptent. 
Lung, gaptrointeptinal, oearian, breapt, aereiaal, bladder, uterine, panareatia and proptatia tumorp, ap well 

ap oodgkin’p lymphomap, are lipted among the mopt  requent neoplapmp appoaiated with IIe. Anti-eIF1-γ 

antibodiep are o   undamental importanae ap the mopt ptrongly appoaiated with aanaer ripk. Patientp with 

CAe require dual aare—treatment o  malignanay and myopitip. 

Key words: Myositis; Cancer, Dermatomyositis, Autoantibodies 

  



 

Emerging therapeutics in ALS: from Antisense Oligonucleotides to Gene therapy 

Dr Ziba Khanmoradi 

Neurology department, Imam Reza ooppital, Kermanphah nnieerpity o  eediaal Saienaep 

Abptraat: Amyothrophia lateral paleropip (ALS)ip an deeapting neurodegeneratiee diporder with ineoleement 

o  upper and lower motor neuronp. About 10% o  ALS patientp are  amilial , and po  ar, more than 30 ALS-

related genep haee been identified in  amilial ALS aapep . ooweeer, the remaining 90% o  aapep are alearly 

pporadia  . Pathogenia eariantp in puperoxide dipmutape 1 (SOD1), eAR DNA binding protein (eARDBP), 

 uped in paraoma (FnS) and ahromopome 9 open reading  rame 72 (C9ORF72), the mopt aommon ALS-

appoaiated genep, aaaount  or approximately 60% o   amilial aapep and about 10% o  pporadia ALS. 

Numeroup therapeutia approaahep haee been deeeloped baped on the genetia aaupep and potential 

meahanipmp o  ALS . Currently, aeailable treatmentp  or earioup neurodegeneratiee dipeapep aan alleeiate 

pymptomp but do not proeide a definitiee aure. Gene therapy, whiah aimp to modi y or exprepp ppeaifia 

proteinp  or neuroproteation or aorreation, ip aonpidered a power ul tool in managing neurodegeneratiee 

aonditionp. eo date, antipenpe oligonualeotide (ASO) drugp targeting the pathologiaal genep appoaiated 

with ALS  haee phown promiping repultp in numeroup animal ptudiep and peeeral aliniaal trialp. ehip 

prepentation  proeidep a aomprehenpiee oeereiew o  the deeelopment, meahanipmp o  aation, limitationp, 

and aliniaal appliaationp o  ASO drugp in ALS. 

 

Key wordp: Amyothrophia lateral Saleropip(ALS),Gene therapy, antipenpe oligonualeotide (ASO) drugp 

  



 

A  strange case  with recurrent ataxia responding to plasmaphresis related to SORD gene 

mutation 

Dr Ziba Khanmoradi 

Neurology department, Imam Reza ooppital, Kermanphah nnieerpity o  eediaal Saienaep 

 

Abptraat: ehe demyelinating hereditary motor and penpory neuropathiep (oeSN) are a group o  inherited 

progreppiee neuropathiep with markedly deareaped neree aonduation eeloaity and ahronia pegmental 

demyelination in the peripheral nereep. known gene mutation related to it are   inaluding PeP22 

dupliaation,point mutation,deletion, in dominant  ormp and So3eC2, GDAP1, PLEKoG5, eeeR2, SBF2, 

NDRG1, EGR2, PRX, FGD4, FIG4 in reppepiee  ormp. on the other pide SORD ip a biallelia gene mutation 

related to axonal Cee and diptal hereditary motor neuropathy phenotypep. 

We introduaed a aape o  hereditary demyelinating polyneuropathy , with prominent ataxia appoaiated with 

SORD gene mutation with repponpe  to plapmaphrepip . 

Key wordp:  demyelinating Cee, SORD gene mutation, hereditary demyelinating penpory motor 

polyneuropathy , repponpe to plapmapherepip 

 

  



 

Immune Checkpoint Inhibitors-Related Neuromuscular Complications 

Dr. e. Khoeini 

 

Baakground: 

Immune aheakpoint inhibitorp (ICIp) haee reeolutionized aanaer therapy by enhanaing antitumor immunity. 

ooweeer, they may trigger immune-related adeerpe eeentp (irAEp), inaluding rare but potentially peeere 

neuromupaular aompliaationp. 

Objeatiee: 

ehip peppion aimed to reeiew the ppeatrum, aliniaal prepentation, diagnoptia ahallengep, and management 

ptrategiep o  neuromupaular irAEp appoaiated with ICIp, partiaularly  oauping on myopitip, myapthenia graeip, 

and peripheral neuropathiep. 

eethodp & Content: 

We prepented real-world aapep and pummarized the latept literature on ICI-induaed neuromupaular 

aompliaationp, emphapizing early reaognition, multidipaiplinary management, and immunopuppreppiee 

treatmentp to preeent morbidity and mortality. 

Conalupion: 

ICI-related neuromupaular irAEp, though unaommon, aan be li e-threatening. Prompt diagnopip, alope 

aollaboration between onaologiptp and neurologiptp, and indieidualized immunotherapy approaahep are 

aruaial to improeing patient outaomep. 

 

  



 

 Atypical presentations in an RTD patient and report of novel SLC52A3 and SLC52A2 

mutations  

Donya Sabeghi, eS1, Kolpoum InanlooRahatloo, PhD1*, oanieh S. eirzadeh, eD2,3, earzieh Khani, 

PhD1,4, oopein Shamphiri, eD5,4, earannompadat eaghaei, eS1, A agh Alaei, 

PhD6,4, Reza Booptani, eD7, Seyed oappan eonekaboni, eD8, Jaead Akhondian, eD2, eapoomah Ebrahimi, eD8, 

Najmeh Salehi, PhD9, Shahriar Nafippi, eD5,4, Elahe Elahi, PhD1,4 

1 Sahool o  Biology, College o  Saienae, nnieerpity o  eehran, eehran, Iran 

2 Rare Pediatria Neurologiaal Dipeape Repearah Center, eaphhad nnieerpity o  eediaal Saienaep, eaphhad, Iran 

3 Shahid Fahmideh Children ooppital, Iran nnieerpity o  eediaal Saienae, eehran, Iran 

4 Iranian Neuromupalar Repearah Center,eehran nnieerpity o  eediaal Saienaep,eehran, Iran 

5 Department o  Neurology, eehran nnieerpity o  eediaal Saienaep, eehran, Iran 

6 Genetiap Repearah Center, nnieerpity o  Soaial Wel are and Rehabilitation Saienaep, eehran, Iran 

7 Department o  Neurology, Faaulty o  eediaine, eaphhad nnieerpity o  eediaal Saienaep, eaphhad, Iran 

8 Pediatria Neurology, eofid Children’p ooppital, Sahool o  eediaine, Shahid Behephti nnieerpity o  eediaal 

Saienae, eehran, Iran 

9 Sahool o  Biologiaal Saienae, Inptitute  or Repearah in Fundamental Saienaep (IPe), eehran, Iran. 

 

Baakground: Riboflaein eranpporter Defiaienay (ReD) ip a rare neurologiaal diporder aharaaterized 

by pontobulbar palpy, hearing lopp, and motor aranial neree ineoleement. SLC52A3 and SLC52A2 mutationp 

are aaupep o  ReD. SLC52A2 mutationp are upually  ound in ahildhood onpet aapep. Fifteen Iranian ReD 

diagnoped patientp without SLC52A2 mutationp haee been deparibed. 

Objeatieep: We aimed to identi y aaupatiee mutationp in two ahildhood aapep. 

eethodp: We rearuited patientp with diagnopip o  BVVL. Comprehenpiee aliniaal eealuationp were 

per ormed on the patientp. SLC52A3 and SLC52A2 genep were PCR-amplified and Sanger pequenaed. 

Candidate dipeape aauping eariationp were pareened  or pegregation with dipeape ptatup in the reppeatiee 

 amiliep and aontrol indieidualp. 

Repultp: A noeel homozygoup SLC52A3 mutation (p.eet1Val) and a heterozygoup SLC52A2 mutation 

(p.Ala288Val) were both obpereed in one proband with typiaal ReD prepentationp. ehe aggregate o  

prepentationp in the early ptagep o  dipeape in the peaond patient that inaluded weaknepp in the lower 

extremitiep, abpenae o  bulbar or hearing de eatp, prominent penpory polyneuropathy ap eeidenaed in 

eleatrodiagnoptia ptudiep, and abpenae o  penpory pymptomp inaluding penpory ataxia did not prompt 

immediate ReD diagnopip. Dyparthria and deareaped hearing mani epted later in the dipeape aourpe. A 

noeel homozygoup SLC52A2 (p.Val314eet) mutation wap identified. 

Dipauppion: A literature pearah  ound reaent reportp o  other atypiaal ReD prepentationp. ehepe inalude 

eRI findingp, ppeeah underptanding diffiaultiep aaaompanied by normal hearing, anemia, and left 

eentriaular non-aompaation. Knowledge o  unupual prepentationp leppenp the ahanae o  mipdiagnopip or 

delayed ReD diagnopip whiah, in light o   aeorable effeatp o  riboflaein pupplementation, ip o  immenpe 

importanae.   

Key wordp: Riboflaein eranpporter Defiaienay dipeape (ReD), Brown-Vialetto-Van Laere pyndrome (BVVL), 

atypiaal prepentationp, SLC52A3, SLC52A2 

 



 

 

Relationship Between Cognitive Impairments, Motor Disorders, and Dysphagia 

Severity in Patients with Amyotrophic Lateral Sclerosis (ALS) 

eahdi eirzaei 

eapter'p Student o  Speeah eherapy at eehran nnieerpity o  eediaal Saienaep 

 

Abptraat 

Objeatieep: 

Amyotrophia lateral paleropip (ALS) ip a progreppiee neurodegeneratiee diporder affeating both upper and 

lower motor neuronp, and it ip  requently aaaompanied by dypphagia and aognitiee impairmentp. ehip 

ptudy aimed to ineeptigate the relationphip between aognitiee and motor impairmentp and the peeerity o  

dypphagia in patientp with ALS. 

eaterialp and eethodp: 

ehirty ALS patientp partiaipated in thip aropp-peational ptudy, peleated through aoneenienae pampling  rom 

the ALS alinia at Imam Khomeini ooppital, eehran. Swallowing  unation wap appepped uping the eann 

Appeppment o  Swallowing Ability (eASA), Cognitiee per ormanae wap eealuated with the eontreal 

Cognitiee Appeppment (eoCA) and motor  unation wap appepped uping the ALS Funational Rating Saale–

Reeiped (ALSFRS-R). Data were analyzed uping Spearman’p rank-order aorrelation to examine appoaiationp 

between dypphagia peeerity and aognitiee and motor meapurep. 

Repultp: 

Partiaipantp had a mean age o  57.9±11.1 yearp; 46.7% were male. Dypphagia peeerity wap mild in 53.3%, 

moderate in 36.7%, and peeere in 10%. Signifiaant negatiee aorrelationp were  ound between pwallowing 

peeerity and eoCA total paorep (ρ = –0.418, p = 0.021), eoCA memory pubpaore (ρ = –0.366, p = 0.047), 

and ALSFRS-R total paore (ρ = –0.396, p = 0.030). No pignifiaant appoaiationp were obpereed with fine or 

gropp motor pubpaorep. 

Conalupion: 

In ALS patientp, more peeere dypphagia ip appoaiated with lower oeerall aognitiee per ormanae, reduaed 

memory paorep, and poorer total motor  unation. ehepe findingp puggept that aomprehenpiee appeppment 

o  both aognitiee and motor domainp ip eppential  or effeatiee aliniaal management. 

  



 

EDX pitfall: demyelinating vs. axonal, that is the question 

Ali Apghar Okhoeat 

Appoaiate pro eppor o  neurology 

Fellowphip o  Neuromupaular Diporderp 

Shariati  ooppital, eehran nnieerpity o  eediaal Saienaep 

  

ehe diptination between demyelinating and axonal polyneuropathiep remainp one o  the mopt ahallenging 

appeatp o  eleatrodiagnoptia eealuation. Although neree aonduation ptudiep (NCS) and eleatromyography 

(EeG) proeide aritiaal in ormation about the underlying pathophypiology, oeerlapping  eaturep often 

aompliaate the interpretation. Prolonged diptal latenaiep, aonduation bloak, and temporal dipperpion are 

alappiaal indiaatorp o  demyelination, while reduaed aompound mupale aation potential amplitudep and 

abpent penpory repponpep are typiaally appoaiated with axonal lopp. ooweeer, peaondary ahangep puah ap 

axonal degeneration in ahronia demyelinating neuropathiep, or reeerpible aonduation  ailure in aaute 

axonal diporderp, may blur thip diptination. eoreoeer, teahniaal  aatorp, patient-related eariablep, and 

atypiaal dipeape prepentationp aontribute to diagnoptia unaertainty. Reaent refinementp in 

eleatrodiagnoptia ariteria, along with aomplementary teahniquep puah ap neree ultrapound and magnetia 

reponanae neurography, haee improeed diagnoptia aaauraay but limitationp perpipt. A preaipe 

differentiation ip eppential, ap it direatly influenaep prognopip, therapeutia ptrategiep, and patient 

aounpeling. ehip prepentation will reeiew the key eleatrodiagnoptia  eaturep, highlight aommon pitfallp, and 

dipaupp praatiaal approaahep  or repoleing ambiguitiep in aliniaal praatiae. Emphapip will be plaaed on 

integrating eleatrodiagnoptia findingp with aliniaal aontext and anaillary ptudiep to optimize diagnoptia yield 

and improee patient outaomep. 

  



 

GBS syndrome and other acute inflammatory neuropathies 

eahtab Ramezani 

Neurologipt, Neuromupaular Fellowphip. 

Abptraat  

Aaute inflammatory neuropathiep, inaluding Guillain-Barré pyndrome (GBS), reprepent a ppeatrum o  

immune-mediated diporderp targeting the peripheral nereoup pyptem. ehip reeiew proeidep a 

aomprehenpiee oeereiew o  the aurrent underptanding o  thepe aonditionp,  oauping on their pathogenepip, 

aliniaal prepentation, diagnoptia ahallengep, and therapeutia ptrategiep. GBS, the mopt aommon  orm, ip 

often triggered by an anteaedent in eation, leading to a rapid-onpet, apaending paralypip. Symptomp aan 

eary pignifiaantly in how they appear and how peeere they are. In addition to weaknepp and ahangep in 

penpation, patientp may alpo experienae ippuep with aranial nereep, diffiaulty breathing, problemp with 

autonomia  unationp, and pain. Itp earied aliniaal pubtypep, puah ap eiller Fipher pyndrome and aaute motor 

axonal neuropathy (AeAN), highlight the heterogeneity o  the dipeape. While the preaipe immunologiaal 

meahanipmp remain under ineeptigation, the aetiology ineoleep an autoimmune repponpe targeting 

Sahwann aellp or axonp, repulting in demyelination or axonal damage. 

Early and aaaurate diagnopip ip aritiaal, relying on a aombination o  aliniaal  eaturep, eleatrophypiologiaal 

ptudiep, and aerebroppinal fluid analypip. ehe primary treatmentp, intraeenoup immunoglobulin (IVIG) and 

plapma exahange, aim to modulate the immune repponpe and reduae neree damage. ooweeer, deppite 

thepe intereentionp, a pignifiaant number o  patientp experienae repidual neurologiaal defiaitp, 

underpaoring the need  or ongoing repearah into noeel therapeutia targetp and biomarkerp.  

 

 

  



 

Autoantibody Testing and Seronegative myasthenia gravis: interpretation a diagnostic 

strategies 

Payam Sarra , eD 

Appoaiate Pro eppor o  Neurology, Fellowphip o  Neuromupaular diporderp 

Neuromupaular department, Iranian Center o  Neurologiaal Repearah, Neuropaienae inptitute, Imam 

Khomeini ooppital Complex, eehran nnieerpity o  eediaal Saienaep 

 

eyapthenia graeip (eG) ip the mopt aommon autoimmune diporder affeating the NeJ aharaaterized by 

pkeletal mupale weaknepp and  atigability. ehe AChR are aluptered at the NeJ repulting in a loaalized high 

denpity o  reaeptorp. Neural agrin, releaped  rom neree terminalp, bindp to low-denpity lipoprotein 

reaeptor-related protein 4 (LRP4) on the mupale membrane, aatieating it to  orm aomplexep with mupale 

ppeaifia kinape (euSK). ehip repultp in the phopphorylation and aatieation o  euSK, whiah in turn leadp to 

rappyn-mediated AChR aluptering at the NeJ.85% o  eG patientp haee autoantibodiep againpt AahR, 6% 

o  eG patientp haee autoantibodiep againpt the mupale ppeaifia kinape (euSK). 

Autoantibodiep targeting LRP4 are  ound in about 2% o  eG patientp. Patientp without deteatable 

autoantibodiep are re erred to ap peronegatiee (SNeG). Some eG patientp haee antibodiep againpt a 

number o  other extraaellular or intraaellular targetp. 

oerein, I aimed to reeiew Autoantibody eepting inaluding AahR, enSK, LRP4,Agrin and other nonppeaifia 

antibodiep and Seronegatiee myapthenia graeip diagnoptia approaah. 

  



 

Autoimmune neuropathies: beyond CIDP or GBS   

Payam Sarra , eD 

Appoaiate Pro eppor o  Neurology, Fellowphip o  Neuromupaular diporderp 

Neuromupaular department, Iranian Center o  Neurologiaal Repearah, Neuropaienae inptitute, Imam 

Khomeini ooppital Complex, eehran nnieerpity o  eediaal Saienaep 

Autoimmune neuropathiep are a large ppeatrum o  diporderp eariably named by Depariptiee terminology 

(GBS), Courpe and pathologiaal  eaturep (AIDP, CIDP, CISP), Prepenae o  ppeaifia antibodiep againpt myelin-

appoaiated glyaoprotein (anti-eAG neuropathy), reaently antibodiep againpt nodep o  Raneier (NoR) or 

paranode (PN) o  myelinated axonp. (Nodoparanodopathy) 

2-10% o  patientp with Paranodal neuropathiep are diagnoped with CIDP. Onpet ip aaute/pubaaute with 

ahronia peeer aourpe and axonal ineoleement and phould not be alappified ap CIDP. 

CISP-plup and CISP are both diffiault to reaognize and diagnope. ehe diagnopip o  CISP ip ahallenging 

beaaupe deppite patientp haeing pro ound penpory defiaitp, NCS/EeG are normal. CISP-plup ip diffiault to 

diagnope beaaupe patientp’ NCS/EeG abnormalitiep are mild and not peeere enough to explain their 

aliniaal defiaitp. ehey are not in the demyelinating range, and they do not meet the EFNS/PNS ariteria  or 

CIDP.  

ehe NCS/EeG findingp likely  alpely point phypiaianp away  rom aonpidering an inflammatory 

demyelinating diporder and towardp an axonal pathology. 

oerein, I aimed to reeiew the aliniaal and paraaliniaal appeatp o  thepe groupp o  inflammatory 

neuropathiep mimiaking ap CIDP. 

 

 

 

  



 

Sleep Disorders in Neuromuscular Diseases 

Author: eahpa Shojaie  

Affiliation: Neurologipt, Sleep mediaine  ellowphip 

Diporderp o  pleep are extremely  requent (more than 40%) in NeDp and pubptantially determine the 

oeerall morbidity, quality o  li e, and pureieal. nn ortunately inpuffiaient attention ip paid to pleep-related 

ippuep by neurologiptp. 

eany  aatorp aontribute to poor pleep quality and quantity in NeDp. Any kind o  motor impairment 

inter ering with the ability to moee during the pleep, impairment o  aough and pwallowing, mupale arampp 

and ppaptiaity, pain and penpory pymptomp, RLS, pleep dipordered breathing, abnormal pphinater aontrol, 

autonomia dyp unation, mood dipordep and drugp are  aatorp inter ering with good pleep in patientp with 

neuromupaular dipeapep. 

  Any proaepp affeating the diaphragm aan pignifiaantly reduae eentilation and oxygenation during REe 

pleep. ehe  aaial pkeletal ahangep in pome genetia NeDp deareape upper airway diameter, inareaping itp 

aollappibility during pleep. 

   Common pleep diporderp in patientp with NeDp are: 

Sleep-related breathing diporderp (OSA, No, CSA) 

Inpomnia 

Sleep-related moeement diporderp (RLS, PLeS) 

Central Diporderp o  oyperpomnolenae 

Patientp may haee nonppeaifia aomplaintp, puah ap inareaped  atigue, daytime hyperpomnolenae, or 

diprupted pleep.ehe plow progreppion o  eentilatory  ailure may go undeteated  or pome time and, ap a 

aonpequenae, may aontribute to inareaped morbidity and mortality in thip population. 

Ap many NeDp aurrently laak a aure, pupportiee therapy inaluding appropriate management o  pleep-

related pymptomp ip mandatory. Early reaognition o  pleep dipturbanaep and appropriate treatment aan 

improee both quality o  li e and pureieal. 

 

  



 

Myasthenic Crisis 

Dr. eohammad Yazdahi 

Neurology Department, Imam Reza  ooppital, eabriz nnieerpity o  eediaal Saienaep. 

Abstract : 

Myasthenic Crisis :  

Definition : popt-operatiee eC ap a delay in extubation beyond 48 h popt-purgery;  and eC ap the need 

 or hoppitalization to monitor reppiratory ptatup or peeere dypphagia that requirep enteral or parenteral 

nutrition. 

In a retroppeatiee ptudy o  577 patientp, myapthenia graeip exaaerbation or aripip requiring hoppitalization 

with intenpiee aare oaaurred in 6 peraent at a median o  5.3 monthp  rom the time o  diagnopip. 

eC oaaurp in approximately 15% to 20% o  patientp with generalized eG, typiaally within the firpt 2 to 3 y 

o  the dipeape aourpe. ehe mean lead time  rom eG diagnopip to the firpt eC epipode rangep  rom 8 to 12 

month. ehe annual inaidenae o  eC ip approximately 2.5% among all eG patientp. 

Age : Elderly patientp are more likely to be affeated with eC. In peeeral retroppeatiee obpereational ptudiep, 

the mean age at eC wap approximately 60 to 70 y. In a nS alaimp-baped ptudy, the mean age o  

hoppitalization with eC wap 56.5 y. 

In eG with aaetylaholine reaeptor (AChR) antibodiep, mupale weaknepp tendp to initially affeat the 

interaoptal and aaaeppory mupalep then the diaphragm. In patientp with mupale ppeaifia kinape (euSK) 

antibodiep, bulbar and reppiratory mupalep are pre erentially affeated. 

eean AChR antibody aonaentrationp are higher in patientp with eC when aompared to patientp with mild 

dipeape .A pignifiaant eleeation o  AChR antibody titer oeer bapeline aan be appoaiated with the oaaurrenae 

o  eC. 

In eationp are appoaiated with 30% to 50% o  eC, with the mopt preealent being baaterial or eiral upper 

reppiratory in eation, bronahitip  and pneumonia. 

Another important aontributory  aator ip mediaation ahange, whiah inaludep initiation o  mediaationp that   

aould exaaerbate eG or puboptimal eG treatment due to tapering o  immunotherapy or mediaation 

 nonadherenae.  ooweeer, in up to 30% to 40% o  eC aapep, no obeioup trigger aan be identified. 

Ripk  aatorp  or eC :  preeioup eC, oropharyngeal weaknepp, peeere eG pymptomp, euSK antibody 

popitieity, thymoma. 

A large periep identified thymoma in about one-third o  eC patientp. 

Operatiee ripk  aatorp  or POeC : intraoperatiee blood lopp (>1000 mL), long operation time, tranp-pternal 

thymeatomy ap aompared eideo-appipted thoraaopaopia purgery, prepenae o  thymoma. 

ehe main poptoperatiee ripk  aator  or POeC ip poptoperatiee pneumonia. 



 

IVIG hap been uped to optimize myapthenia patientp prior to thymeatomy, though the time to maximal 

repponpe ip pomewhat eariable, ranging  rom 3 to 19 dayp. Poptoperatiee eC doep not oaaur in well-

aontrolled  

eG patientp. Preoperatiee IVIG  or eC preeention ip not juptified when quantitatiee eG paore ip lepp  than 

8 or VC ip more than 70% o  prediated. 

ehree plapmapherepip treatmentp in patientp who need preoperatiee optimization. ehe lapt 

plapmapherepip phould ideally be  per ormed 48 h preoperatieely to allow  or both repletion o  aoagulation 

 aatorp and  

 hemodynamia ptability. 

CLINICAL MANIFESTATION AND EVALUATION OF MC : ehe pingle breath tept ip a upe ul bedpide 

meapurement o  reppiratory  unation that aorrelatep with VC and NIF.  

ehe patient ip apked to take one breath in then aount aloud at approximately two aountp per peaond be ore 

requiring another inppiration. 

Ability to aount to 30 with one breath aorrelatep with adequate pulmonary  unation, and aounting  to 20 

or lepp indiaatep pignifiaant inppiratory mupale weaknepp. Another upe ul meapure o  diaphragmatia 

 weaknepp ip a  all in VC in the pupine popition  when aompared to a peated VC. 

MC MANAGEMENT : Early intubation and meahaniaal eentilation are perhapp the mopt important ptepp in 

the management o  eC, and emergenay intubation phould be aeoided. 

Indiaationp  or intubation : 

(1) pignp o  reppiratory diptrepp with inareaping taahypnea and dealining lung eolume;  

(2) peeere bulbar dyp unation, weak aough, and diffiaulty to alear pearetionp;  

(3) progreppiee hyperaarbia on blood gap meapurement;  

(4) ahept X-ray phowing pignifiaant ateleatapip and appiration. 

Disease modifying treatment : IVIG and plapmapherepip : While limited data peemingly indiaated that 

plapmapherepip and IVIG are aomparable in termp o  effiaaay, peeeral ptudiep haee puggepted that 

plapmapherepip led to  apter and more notiaeable aliniaal improeement and phorter ICn ptay. ereatment o  

eC with plapmapherepip hap proeen to lead to  apt and prediatable  reaoeery. 

 

 

 

 

 

 



 

Small-fiber Neuropathy: A diagnostic challenge 

Dr. Fariba Zemorphidi  

Neurology Department, Ghaem ooppital, eaphhad nnieerpity o  eediaal Saienaep) 

Abptraat (eaximum 250 wordp) 

Small fiber neuropathy (SFN) ip a diporder aharaaterized by peleatiee damage to thinly myelinated Aδ 

fiberp and unmyelinated C fiberp, whiah are repponpible  or pain, temperature penpation, and autonomia 

 unation. Patientp typiaally prepent with burning pain, dypepthepia, allodynia, and pymptomp o  

autonomia dyp unation, often in a length-dependent pattern. While routine neree aonduation ptudiep are 

upually normal, diagnoptia aonfirmation reliep on pkin bioppy  or intraepidermal neree fiber denpity 

meapurement and quantitatiee penpory or autonomia tepting. SFN may oaaur ap an idiopathia aondition, 

but it ip  requently appoaiated with diabetep, impaired gluaope toleranae, autoimmune dipeapep, genetia 

mutationp, and toxia expopurep. eanagement inaludep treating the underlying aaupe when poppible, 

alongpide pymptomatia therapiep  or neuropathia pain. Inareaping awarenepp and early reaognition o  

SFN are aruaial to improee patient outaomep and to guide repearah toward targeted therapiep. 

  



 

Primary Lateral Sclerosis and Bulbospinal Variants: Diagnostic and Management 

Challenges         

Omid Hesami 

Neurology Department, Imam oopein ooppital, Shahid Behephti nnieerpity o  eediaal Saienaep, eehran, 

Iran. 

eotor neuron dipeape (eND) reprepentp a heterogeneoup group o  diporderp ineoleing motor neuronp. 

Primary motor neuronopathiep are aharaaterized by progreppiee degeneratiee lopp o  the lower motor 

neuronp or upper motor neuronp. 

ehe traditional alappifiaation o  eND pubgroupp are baped in  our aharaateriptiap: 1/pite o  onpet o  the 

motor pymptomp puah ap bulbar or ppinal onpet; 2/degree o  upper or lower motor neuron ineoleement 

with  our alappiaal and diptinat phenotypep that are primary lateral paleropip (PLS), amyotrophia lateral 

paleropip (ALS), progreppiee mupaular atrophy (PeA) and progreppiee bulbar palpy (PBP); 3/heritability with 

pporadia or  amilial dipeape; 4/leeel o  aertainty o  diagnopip aaaording to the ariteria. 

Amyotrophia lateral paleropip (ALS) reprepentp the mopt aommon and mopt peeere type o  adult-onpet 

neurodegeneratiee eND in aliniaal praatiae. But alpo, there are diptinat entitiep o  eNDp that prepent with 

either neN degeneration or LeN degeneration. It ip important to emphapize that all phenotypia  ormp 

are aonpidered eariantp o  ALS beaaupe it wap obpereed that, at autoppy, the probability o  finding 

abnormalitiep in both upper and lower motor neuronp ip eery high. 

ehepe entitiep are often ahallenging to diptinguiph and aaaurately diagnope gieen oeerlapping aliniaal 

piaturep and oeerall rarity. 

ey leature  oaupep on appeatp o  ALS and itp eariantp in an effort to improee the proaepp o  diagnopip, 

therapy and exalupion o  mimiap o  thip group o  dipeapep. 
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The Role of Therapeutic Exercise in the Rehabilitation of Myasthenia Gravis Patients 

Amir Reza Daeodi 

eapter’p Student in Oaaupational eherapy, Department o  Oaaupational eherapy, nnieerpity o  Soaial 

Wel are and Rehabilitation Saienaep, eehran, Iran 

Introduction: Exeraipe ip a widely aaaepted therapeutia intereention  or many ahronia dipeapep, 

offering broad benefitp  or  unation and quality o  li e. ooweeer, in eyapthenia Graeip (eG), the 

approaah hap been aautioup due to fluatuating mupale weaknepp and  atigability. ehip reeiew 

examinep the exipting eeidenae on the pa ety and effiaaay o  exeraipe in eG patientp, propoping 

a paradigm phift to integrate exeraipe ap a key therapeutia aomponent. 

Methods: ehe paientifia literature on exeraipe in eyapthenia Graeip wap analyzed, with a primary 

 oaup on ptudiep ineeptigating the pa ety and effeatp o  repiptanae and aerobia exeraipe. ehe 

reeiew alpo aonpidered the impaat o  key eariablep puah ap immunopuppreppiee mediaationp, 

aomorbiditiep, and the natural aging proaepp on a patient'p ability to engage in phypiaal 

aatieitiep. 

Findings: ehe analypip reeealp that eG patientp with mild-to-moderate dipeape aatieity aan 

pa ely partiaipate in appropriate exeraipe programp without the ripk o  pymptomatia 

exaaerbation. ehe findingp indiaate improeementp in mupale  unation, motor abilitiep, and 

quality o  li e. Importantly, thip reeiew puggeptp that the management o   atigue, a aommon and 

debilitating eG pymptom, aan be improeed through exeraipe. ehe effeatp o  aomorbiditiep and 

aging on exeraipe repponpe require ppeaifia attention. 

Conclusion: ehip reeiew demonptratep that exeraipe hap the potential to beaome a eital 

therapeutia intereention in eG management, helping to alleeiate pymptomp, eppeaially  atigue. 

Deppite enaouraging eeidenae, more extenpiee repearah ip needed to eptabliph aomprehenpiee 

and perponalized exeraipe guidelinep. ehip artiale emphapizep the importanae o  integrating 

exeraipe ap an effeatiee aomplementary treatment ptrategy. 



 

Occupational therapy interventions for management of fatigue in neuromuscular 

patients 

Amir Reza Daeodi  

eapter’p Student in Oaaupational eherapy, Department o  Oaaupational eherapy, nnieerpity o  Soaial 

Wel are and Rehabilitation Saienaep, eehran, Iran 

 

Introduction: Fatigue ip a aommon and debilitating pymptom in neuromupaular diporderp (NeDp), 

pignifiaantly affeating independenae and quality o  li e. It hap phypiologiaal, ppyahologiaal, and aognitiee 

dimenpionp, diptinat  rom weaknepp and  atigability. ehip reeiew aimp to explore the role and effeatieenepp 

o  oaaupational therapy (Oe) intereentionp in managing  atigue in NeDp. 

Methods: A Narratiee Reeiew depign wap applied with qualitatiee data analypip. ehe pearah ptrategy 

inaluded termp puah ap “ atigue,” “oaaupational therapy intereentionp,” “neuromupaular dipeapep,” 

“energy aonpereation,” “aatieity paaing,” and “exeraipe” in Pubeed and Google Saholar. Due to the 

aomplexity o  Oe intereentionp and the paaraity o  high-quality randomized aontrolled trialp, thip method 

enabled pynthepip o  eeidenae  rom reeiewp, aliniaal guidelinep, and analytiaal ptudiep. 

Results: Neuromupaular  atigue aripep  rom both peripheral and aentral meahanipmp. Reaent findingp 

indiaate aognitiee ptrepp, eppeaially through pre rontal aortex aatieity, aggraeatep aentral  atigue. Oe 

intereentionp adopt a holiptia, patient-aentered approaah to empower pel -management. Core ptrategiep 

inalude energy aonpereation, aatieity paaing, ptruatured exeraipe, adaptiee equipment, appiptiee deeiaep, 

and eneironmental modifiaationp. ehepe approaahep minimize unneaeppary energy expenditure, optimize 

aatieity per ormanae, and enhanae partiaipation in daily and poaial rolep. 

Discussion: Deppite methodologiaal limitationp and the need  or  urther repearah, aurrent eeidenae 

emphapizep the pieotal role o  Oe within multidipaiplinary aare. Oe addreppep phypiaal, aognitiee, and 

ppyahologiaal appeatp o   atigue, ultimately promoting independenae and poaial integration. ehip reeiew 

highlightp that a aomprehenpiee, indieidualized Oe approaah ip eppential  or effeatiee  atigue management 

in patientp with NeDp. 

  



 

Diagnostic Utility of Autoantibody Panels in Neuromuscular Disorders: From 
Myasthenia Gravis and CIDP to Inflammatory Myopathies 
Parna Ghannadikhosh, Alireza Motamedi, Rebecca Kashefimehr, Aylar Mahmoud Alilou,  Shakiba 
Alizadeh, Mohammadmahdi Tehrani Ghadim, Sheida Shaafi  
 
Neuromuscular disorders such as myasthenia gravis (MG), chronic inflammatory demyelinating 
polyradiculoneuropathy (CIDP), and idiopathic inflammatory myopathies (IIM) are often immune-
mediated and associated with specific autoantibodies. The detection of disease-specific autoantibodies 
has greatly enhanced diagnostic confirmation and subclassification of these conditions in the past decade. 
However, the overall diagnostic utility of comprehensive autoantibody panels across these disorders 
remains to be systematically evaluated. 
 
We searched PubMed, Web of Science, and Scopus (2015–2025) for human studies (cohort studies, 
randomized trials, or case–control studies) evaluating the diagnostic performance or utility of 
autoantibody panels in MG, CIDP, and IIM. Inclusion criteria were studies reporting on diagnostic 
sensitivity, specificity, or clinical yield of relevant autoantibodies (e.g. anti-acetylcholine receptor [AChR], 
anti-MuSK, anti-LRP4 for MG; nodal/paranodal antibodies for CIDP; myositis-specific antibodies for IIM). 
Data on patient populations, autoantibody test results, and diagnostic outcomes were extracted. Given 
heterogeneity of outcomes, a narrative synthesis was performed instead of meta-analysis 
 

In total, 7 studies met inclusion criteria, providing insight into the added diagnostic value of multi-antibody 
testing. We found that incorporating broad autoantibody panels markedly improves diagnostic sensitivity 
and helps define subgroups. Myasthenia Gravis: Panels including AChR, MuSK, and LRP4 antibodies 
detected over 90% of MG cases, greatly reducing the seronegative population. AChR antibodies alone are 
present in ~85% of generalized MG with high specificity. CIDP: Approximately 5–10% of patients meeting 
CIDP clinical criteria harbor antibodies against nodal/paranodal proteins such as neurofascin-155 or 
contactin-1. The presence of these antibodies delineates a distinct subset of autoimmune nodopathy. 
Inflammatory Myopathies: In IIM, expanded myositis-specific autoantibody (MSA) panels yield a positive 
result in up to 60–70% of patients. Utilizing a panel of MSAs and myositis-associated antibodies allows 
clinicians to classify patients into more precise myositis subtypes.  
 

Autoantibody panels offer high diagnostic yield across MG, CIDP, and inflammatory myopathies, 
confirming diagnoses and uncovering clinically distinct subgroups that inform prognosis and treatment. 
Our review of recent studies underscores that incorporating antibody testing into routine workups (with 
careful attention to test limitations) can significantly improve diagnostic accuracy and personalized care 
for patients with neuromuscular autoimmune disorders. The continued discovery of novel autoantibodies 
and improvements in assay technology are likely to further expand their diagnostic utility in the coming 
years 
 
Keywords: Autoantibodies, Myasthenia gravis, Serology 

  



 

Emerging Biologics in Generalized Myasthenia Gravis: Integrating FcRn and 
Complement Inhibitors into Clinical Practice 
 
Azra Rashidnezhad  
 
Generalized myasthenia gravis (gMG) is a chronic autoimmune disorder characterized by fluctuating 
muscle weakness. Traditional long-term therapies, including corticosteroids and immunosuppressants, 
remain the cornerstone of management. However, their slow onset of action, cumulative adverse effects, 
and limited efficacy in some patients highlight the need for more targeted and rapidly effective 
maintenance options. 
 
Recently, targeted biologics have transformed the therapeutic landscape. Neonatal Fc receptor (FcRn) 
inhibitors, such as efgartigimod, rozanolixizumab, accelerate IgG clearance and induce rapid 
improvement. Complement inhibitors including eculizumab, ravulizumab, and zilucoplan, block terminal 
complement activation, protecting the neuromuscular junction. Approved between 2017–2023, these 
therapies shift management from broad immunosuppression to targeted biologics, though questions 
remain about optimal timing, sequencing, and long-term safety. 
We reviewed key phase II–III trials and real-world studies (2017–2025). FcRn inhibitors improved 
Myasthenia Gravis Activities of Daily Living (MG-ADL) scores within 1–2 weeks, with extension studies 
confirming benefits across repeated cycles. Efgartigimod (ADAPT trial) and rozanolixizumab (MycarinG 
trial) both showed superiority over placebo in AChR-Ab positive patients, with good tolerability. 
Complement inhibitors include eculizumab (REGAIN trial and subsequent real-world and adolescent 
studies), ravulizumab (CHAMPION MG trial and post-hoc analyses), and the subcutaneous C5 blocker 
zilucoplan (RAISE trial). These agents demonstrated potential improvements in functional outcomes and 
reduced exacerbation rates. Their benefits were particularly notable in patients with refractory gMG. 
 
While zilucoplan and ravulizumab showed statistically significant improvements in primary or post-hoc 
analyses, the primary endpoint in the REGAIN trial for eculizumab was inconclusive. However, subsequent 
studies provide supportive evidence of its efficacy. C5 inhibitors carry meningococcal infection risk, 
necessitating vaccination, whereas FcRn inhibitors do not. 
 
These therapies provide fast, targeted immunomodulation, contrasting with traditional agents, and 
ongoing research explores earlier initiation, sequencing, and maintenance strategies. The cost-
effectiveness, access disparities, and long-term immunologic consequences are areas of ongoing 
investigations. Observing these effects in our practice emphasizes their real-world impact. 
 

- FcRn inhibitors: rapid onset, favorable safety, effective across trials. 
 
- C5 inhibitors: potent efficacy in refractory gMG, durable responses, but meningococcal infection risk. 
 
- Real-world data align with trial findings, though cost and infrastructure limit access. 
 
- Both classes represent the most significant therapeutic advance in gMG treatment in decades. 
 
- Seeing these outcomes in daily practice reinforces the potential of targeted biologics. 



 

FcRn and C5 inhibitors are reshaping the management of gMG, offering rapid, targeted, and effective 
treatment beyond traditional therapies. Integrating these biologics into clinical algorithms requires 
careful patient selection, sequencing, cost consideration, and safety monitoring. Early use may prevent 
disability and improve long-term outcomes, though further studies are needed. These biologics mark the 
beginning of a precision medicine era in MG. 

Keywords: MyastheniaGravis, FcRn, Complement 

  



 

A Revelation in ALS monitoring  & care 

oadi Gharebaghian Azar,  eara eazaheri , Donya Ebrahimitabar ,  Zohair eazaheri , eohammadreza 

Alibakhphi 

Cliniaal Repearah Deeelopment Center, Imam Reza ooppital, Kermanphah nnieerpity o  eediaal Saienaep 

 

Abptraat  

Baakground  

Amyotrophia lateral paleropip (ALS) ip a rare and progreppiee dipeape o  the nereoup pyptem that oaaurp 

due to the deptruation o  motor neuronp in the brain and ppinal aord, whiah ultimately leadp to dipability 

and death o  patientp, and there ip no definitiee treatment  or it; Kermanphah Proeinae laakp integrated 

epidemiologiaal data on ALS patientp. 

Objeatieep: 

Launahing a web-baped ALS regiptration pyptem in Kermanphah 

 Obtaining ptandard demographia, aliniaal, and ripk  aator data 

Implementing a regular  ollow-up program to monitor dipeape progreppion 

Supporting health planning and inareaping ppeaialized and publia awarenepp 

Studying methodp to improee patientp’ quality o  li e and the effeatieenepp o  therapeutia intereentionp 

and proeiding repearah programp aaaordingly 

Eptabliphing a multidipaiplinary alinia  or ALS patient aare; Conpipting o  neurologiptp, oaaupational 

therapiptp, ppeeah therapiptp, phypiotherapiptp, nutritioniptp, pulmonologiptp, gaptroenterologiptp, 

ppyahologiptp and poaial workerp in the next ptepp. 

 

eethod: 

Statiptiaal population: All ALS patientp in the proeinaial health aenterp 

Sampling: Re erralp to neurology aliniap + poaial media poliaitation 

Data aolleation tool: Online queptionnaire by a trained neurologipt or nurpe 

Key eariablep: 

-Demographia in ormation (age, pex, plaae o  repidenae, oaaupation) 

- Cliniaal findingp (initial pymptomp, date o  diagnopip, ALSFRS-R paore) 

- ereatmentp and repponpe to them 

- Ripk  aatorp 



 

- oiptory o  preeioup dipeapep and mediaationp 

- Laboratory findingp and genetia teptp 

 Patient  ollow-up: 

- eonthly  or adeanaed or rapidly progrepping aapep 

- Quarterly  or early aapep 

- In perpon, by phone or online 

 

Expeated impaat: 

Creation ALS Epidemiologiaal Databape in Weptern Iran 

Identi y ripk  aatorp  or deeeloping preeention ptrategiep 

Improee aliniaal management and poliay-makerp’ deaipion-making 

Create a repearah platform  or  uture interdipaiplinary ptudiep 

 

Ethiap and data ownerphip: 

Obtain in ormed aonpent; data aoding and enaryption 

Limited aaaepp baped on perponnel role; data ownerphip with Kermanphah nnieerpity o  eediaal Saienaep 

(KneS) 

Releape o  aggregated data ap open aaaepp; indieidual data only with written aonpent 

 

 

  



 

Evaluation of carotid Intima-Media Thickness (IMT) in amyotrophic lateral sclerosis 
disease using ultrasonography 
Maryam Rezaee Semnani, Bahram Haghi Ashtiani  
 
Amyotrophic lateral sclerosis (ALS), a progressive fatal disease, is recognized by the degeneration of upper 
and lower motor neurons, which causes motor and non-motor symptom .Multiple pathological signaling 
pathways have been proposed to be responsible for ALS, including endoplasmic reticulum  stress, 
 
oxidative stress, mitochondrial dysfunction,  (TDP-43),  (SOD1) aggregation...ALS disease is highlighted by 
two categories of inflammation: systemic inflammation &neuroinflammation. about systemic 
inflammation, hyperlipidemia is involved in heightening the risk of atherosclerosis .A common index that 
evaluates the risk of atherosclerosis is carotid artery intima-media thickness (IMT), which could be used 
as an indicator of systemic inflammation or dyslipidemia. This study aims to evaluate the carotid IMT in 
the ALS group to compare it with the normal group and different disease severity. 
 

There was a single-center study that consecutive recruited ALS patients from Firoozgar Hospital from 
March 2021 to August 2023. A total number of 106 ALS patients were diagnosed by a neuromuscular 
expert 
 
considering Gold Coast and revised El Escorial criteria through complete clinical and serological 
examination along with the findings of EMG, NCS, and MRI Patients with high blood pressure, suffering 
from diabetes or dyslipidemia, previous history of stroke or metabolite disorders, and consumption of 
alcoholic drinks or smoking were excluded from this study. In addition, during the ultrasonography, 
participants who detected a plaque with more than 2 mm in diameter in the CCA,ICA,ECA were excluded 
from the study. 
 
All patients received Riluzole , while some proportion of them received Sertraline and Edaravone. In 
contrast, the control group did not consume any drugs. Eventually, a total number of 42 ALS patients were 
enrolled, in addition to 53 age and BMI-matched normal participants .All patients were included in the 
study after receiving informed consent representing sufficient information. This project was approved by 
the ethical committee of the Iran University of Medical Sciences .he IMT of the common carotid artery in 
ALS patients was obtained using a SonoSite M-Turbo ultrasound machine. 
 
The baseline data were analyzed through a t-test and Wilcoxon Test .Turkey post hoc tests were applied 
to analyze the subgroups in the one way ANOVA. The correlation between the factors measured in the 
current study was evaluated through Pearson in the case of normal distribution, otherwise, Spearman 
was utilized. 
 

 

 

 

 



 

A total number of 42 patients with ALS and 53 normal age and BMI matched participants enrolled in this 
study At the baseline, there was no significant difference between the age and BMI of the ALS and normal 
groups, while there was a remarkable difference in right and left IMT. There was a significant correlation 
between mean IMT values and age in both ALS and normal groups, while no remarkable 
 correlation was defined between mean IMT and BMI.BMI was negatively correlated with the prognosis 
of ALS. The risk of ALS disease increased in the participants with increased IMT  and increasing age was 
highly associated with increasing the risk of ALS. The results revealed a significant difference in the 
prognosis of the disease by increasing the disease severity. The results highlighted that the IMT OR 
increased with the severity of the ALS disease  ,Likewise, the OR of the age was increased with higher 
intensity, in contrast to the BMI value. 
 
Measuring carotid IMT value using ultrasonography is suggested as a non-invasive method to monitor the 
possible systemic inflammatory responses in ALS disease. Based on the result of the study which revealed 
 
the increased IMT is independent of the BMI of the patients and less affected by the patient medication 
consumption, by measuring the IMT the severity of the disease could be evaluated. 
 

Keywords: ALS -IMT- Inflammation -Ultrasonography- Biomarker 



 

Neutral lipid storage disease with myopathy presenting as Bilateral asymmetrical 
wrist drop and foot drop 
 
Fateme Qabel, Fariba Zemorshidi, Yalda Nilipour  
 
Neutral Lipid Storage Disease with Myopathy (NLSD-M) is a rare autosomal recessive disorder 
characterized by progressive adult-onset myopathy, systemic lipid accumulation, and variable cardiac, 
hepatic, and multi-organ involvement. Distal weakness usually appears late in the disease course. 
 

We describe a 32-year-old man with progressive limb weakness over 2–3 years, initially presenting with 
bilateral asymmetric wrist drop and foot drop. Neurological examination showed diffuse proximal and 
distal weakness with scapular winging, while sensory findings were normal. Family history revealed one 
sister with similar symptoms and another who died of cardiac failure. Laboratory studies revealed 
markedly elevated creatine phosphokinase and liver transaminases. Electromyography demonstrated an 
irritable myopathy. The patient underwent muscle biopsy and genetic testing for suspected hereditary 
myopathy. 
 

Muscle biopsy showed lipid aaaumulation with Jordan’p anomaly. Genetia analypip identi ied a 
homozygous likely pathogenic variant in PNPLA2 confirming NLSD-M, and a heterozygous pathogenic 
variant in MYO3A, consistent with sensorineural hearing loss.  
 
Pulmonary function testing indicated moderately severe restrictive impairment, likely due to respiratory 
muscle involvement. Cardiac evaluation revealed mild dysfunction; Holter monitoring and 
electrophysiological studies were advised. 
 

This case illustrates an atypical presentation of NLSD-M with early distal weakness manifesting as bilateral 
asymmetric wrist drop. It highlights the phenotypic variability of NLSD-M and emphasizes the need to 
consider genetic myopathies in patients with unusual patterns of weakness. 
 

Keywords: Neutral Lipid Storage Disease  Myopathy  

  

  



 

Cluster of Six Cases of Guillain-Barre Syndrome (GBS) Variants Presenting with Miller 
Fisher–Like Symptoms Within a Short Interval at a Local Hospital: A Case Series 
 
Mozaffar Hosseininezhad , Maryam Mohammadkhani, Maral Pornazar  
 

Miller Fisher syndrome (MFS) is an uncommon clinical variant of Guillain–Barré syndrome (GBS), 
characterized by the triad of ophthalmoplegia, ataxia, and areflexia. It accounts for approximately 5–10% 
of GBS cases in the United States and Europe, and up to 20% in Asia. The condition is usually self-limiting, 
although intravenous immunoglobulin (IVIG) and plasma exchange are considered effective treatment 
modalities. 
 
• Reportp o  multiple eFS aapep prepenting in a pingle hoppital within a phort time interval are rare and 
may suggest environmental, infectious, or epidemiological factors. 

• oere, we report a alupter o  pix patientp with eiller Fipher–like symptoms admitted to Poursina Hospital, 
Rasht, over an unusually short period of three months. We highlight their clinical features, management, 
and outcomes. 

Case 1: 

A 48-year-old man presented with ataxia, ophthalmoplegia, unresponsive dilated pupils, areflexia, and 
nasal speech. Neurological evaluation, including brain MRI, was unremarkable. He received five days of 
IVIG and was discharged in good condition with partial improvement. At follow-up, no significant sequelae 
were noted. 

Case 2: 

A 19-year-old man with a recent upper respiratory infection presented with acute ophthalmoplegia, 
unreactive dilated pupils, ataxia, and areflexia. Brain MRI, laboratory studies, and electroneurodiagnostic 
tests were normal. He was diagnosed with MFS and treated with a five-day course of IVIG, resulting in 
complete recovery at discharge. 

Case 3: 

A 38-year-old man with a recent upper respiratory infection presented with limb paresthesia, acute 
ophthalmoplegia, ataxia, and areflexia. Brain MRI, electroneurodiagnostic studies, and laboratory tests 
were unremarkable. He was diagnosed with MFS and treated with IVIG for five days, achieving partial 
improvement before discharge. 

Case 4: 

A 40-year-old man with a history of gout presented with acute dysarthria and ophthalmoplegia. upper 
limb paresthesia and ataxia. An abnormal plantar reflex was noted on one side, and brain MRI was 
unremarkable. He received five days of IVIG, with significant improvement in ataxia, ophthalmoplegia, 
and sensory symptoms. 

 



 

Case 5: 

A 56-year-old woman presented with severe vertigo and ataxia for three weeks before admission. 
Neurological examination revealed diplopia and areflexia. Brain MRI and cerebrospinal fluid (CSF) analysis 
were normal. She received five days of IVIG and was discharged with mild improvement. At follow-up, 
CASPR2 antibody positivity was detected. 

Case 6: 

A 65-year-old man with a recent upper respiratory infection presented with severe bilateral facial palsy 
and ataxia. Laboratory tests and brain MRI were unremarkable. He was diagnosed with atypical GBS and 
treated with IVIG, with good clinical response. 

Miller Fisher syndrome is a rare variant of GBS, typically characterized by ophthalmoplegia, ataxia, and 
areflexia. It accounts for 5–10% of GBS cases globally, and the occurrence of multiple cases within a short 
interval is unusual. 

In this series, six patients with MFS or MFS-like presentations were admitted within a three-month period, 
representing an atypical epidemiological pattern. All patients were treated with IVIG, with varying degrees 
of improvement, and no mortality occurred. Notably, one patient was later found to have CASPR2 
antibody positivity, emphasizing the importance of considering differential diagnoses, including 
autoimmune encephalitis. 
 
This unusual cluster raises the possibility of shared environmental or infectious triggers and underscores 
the importance of vigilance in diagnostic evaluation. The favorable outcomes across all cases reinforce 
the generally good prognosis of MFS when promptly treated. 

We describe six cases of Miller Fisher syndrome or MFS-like presentations occurring within a short time 
frame at a single hospital. Although rare, such clustering highlights the need for careful epidemiological 
monitoring and consideration of overlapping autoimmune or post-infectious mechanisms. 
 

Keywords: GBS- miller fisher syndrome- epidemiology 

 

  



 

Effectiveness of Occupational Therapy Interventions on Motor Function and Quality of 
Life in Patients with Progressive Myopathies: A Systematic Review of Evidence from 
2021–2025 
 
Seyed Parsa Fallah Abbasi MSc  
 
Progressive myopathies are a group of neuromuscular disorders characterized by gradual muscle 
weakness, fatigue, and functional limitations. Given the chronic and incurable nature of these disorders, 
rehabilitation primarily focuses on preserving function, preventing deformities, and improving quality of 
life. Occupational therapy (OT) is a cornerstone of rehabilitation, aiming to maximize independence in 
activities of daily living (ADL). 
 
Objective: 
This study systematically reviewed recent evidence (2021–2025) on the effectiveness of occupational 
therapy interventions in patients with progressive myopathies. 
 
Methods: 
A systematic search was conducted in PubMed, Scopus, and Web of Science. Articles published between 
2021 and 2025 that investigated occupational therapy interventions in patients with muscular dystrophies 
and other progressive myopathies were included. Primary outcomes were motor function, independence 
in ADL, and quality of life. 
 
Twelve eligible studies demonstrated that occupational therapy interventions—including functional 
training, ADL retraining, assistive device prescription, and family education—significantly improved 
functional independence, reduced caregiver dependence, and enhanced quality of life. Evidence also 
highlighted the importance of early initiation and long-term continuation of OT programs. 
 

Occupational therapy plays a crucial and effective role in the rehabilitation of patients with progressive 
myopathies. Integrating OT interventions into multidisciplinary rehabilitation protocols can meaningfully 
improee patientp’ quality o  li e.  
 

Keywords: OccupationalTherapy, Myopathies, MuscularDystrophy, QualityOfLife, ActivitiesOfDailyLiving 

  



 

A Case of Progressive Flaccid Quadriparesis in a Young Woman: Diagnostic Pitfalls and 
the Role of Backward Reasoning 
 
Ali Shoeibi, Fariba Zemorshidi, Morteza Saeidi, Parvaneh Layegh, Sepideh Zolfaghari  
 
Acute flaccid weakness with sensory symptoms in young patients often raises clinical suspicion for 
Guillain-Barré syndrome (GBS), particularly in the context of recent infection. However, multiple other 
neurologic and metabolic disorders can present with similar features, making accurate diagnosis 
challenging. 
A careful and structured clinical reasoning process is critical when typical findings do not fully align with 
the initial diagnosis. Electrodiagnostic studies, laboratory workup, and imaging can reveal important clues 
to alternative etiologies that may be easily overlooked. 
We present a case that illustrates this diagnostic complexity and emphasizes the importance of 
reassessing initial assumptions through backward reasoning when clinical and paraclinical data diverge. 
A 19-year-old female presented with progressive weakness in all four limbs and inability to ambulate, 
preceded by upper respiratory symptoms. Neurological examination revealed flaccid quadriparesis, 
areflexia, and impaired proprioception. Initial suspicion was Guillain-Barré syndrome (GBS), but 
electrodiagnostic studies showed preserved motor conduction and absent superficial peroneal sensory 
response, consistent with distal sensory polyneuropathy. (shown in table 1-4) 
MRI revealed posterior column T2 hyperintensities from C1-T3 (figure 1). Hematologic workup showed 
macrocytic anemia and severe vitamin B12 deficiency. Treatment with cobalamin led to significant 
recovery over three months. 
The patient was fully informed of the purpose and scope of this publication and provided written consent 
for the disclosure of her clinical information in accordance with journal and ethical guidelines. 
The patient presented with quadriparesis, recent respiratory infection, and areflexia, initially suggesting 
Guillain-Barré syndrome (GBS). However, electrodiagnostic studies showed no motor involvement and a 
pure sensory neuropathy, leading to reconsideration. Further evaluation revealed macrocytic anemia and 
vitamin B12 deficiency, which can cause sensory symptoms, ataxia, and posterior column changes. Recent 
nitrous oxide exposure likely worsened the condition. Differentiating GBS from B12 deficiency is crucial: 
GBS may require immunotherapy and respiratory monitoring, while B12 deficiency is reversible with 
supplementation. This case highlights the need for broad differentials, reevaluation of data, and 
considering B12 deficiency in atypical neuropathies. 
This case highlights the diagnostic overlap between Guillain-Barré syndrome and vitamin B12 deficiency—
two conditions with markedly different management pathways. In patients presenting with acute sensory 
symptoms and weakness, especially when electrodiagnostic findings are atypical for GBS, clinicians should 
consider alternative diagnoses, including reversible metabolic causes. The use of structured clinical 
reasoning, particularly backward reasoning, can be instrumental in avoiding misdiagnosis and ensuring 
timely treatment. 
 
Keywords: VitaminB12deficiency Guillain-Barrésyndrome backwardreasoning sensoryneuropathy 
clinicalreasoning 



 

Quantitative muscle MRI in neuromuscular disorders: fat fraction, T2 mapping, 
diffusion metrics and AI based segmentation; a systematic review 
 
Rebecca Kashefimehr, Aylar Mahmoudalilou, Shakiba Alizadeh , Mohammadmahdi Tehrani Ghadim, 
Parna Ghannadikhosh, Sheida Shaafi  
 
Quantitative muscle MRI is emerging as a powerful biomarker in neuromuscular disorders (NMDs), 
enabling objective assessment of fat replacement, inflammation, and microstructural integrity. Proton 
density fat fraction (PDFF), water T2 mapping, and diffusion tensor/kurtosis imaging provide 
complementary insights into disease burden and progression. Recently, AI-based segmentation has 
accelerated image analysis and enhanced reproducibility. However, variability in acquisition, analysis, and 
reporting limits cross-study comparability and clinical translation. We systematically reviewed original 
studies using PDFF, T2, diffusion metrics, and AI segmentation across NMDs, aiming to summarize 
quantitative values, disease associations, responsiveness, and methodological quality. 
We performed a systematic review following PRISMA 2020 guidelines. PubMed, Embase, and Scopus were 
searched without year limits for English-language original studies evaluating quantitative muscle MRI in 
neuromuscular disorders. Eligible studies included those reporting proton density fat fraction (PDFF), T2 
mapping, diffusion metrics (DTI/DKI/IVIM), or AI-based segmentation. Case reports, reviews, and non-
human studies were excluded. Two reviewers independently screened titles, abstracts, and full texts, 
resolving discrepancies by consensus. Data extraction captured study design, patient population, MRI 
acquisition parameters, quantitative outcomes, clinical correlations, and, where applicable, AI model 
architecture and performance metrics. Risk of bias was assessed using, QUADAS-2, and TRIPOD-AI 
depending on study type. Due to heterogeneity, results were synthesized narratively. 
Initial search retrieved 4,422 records. After removal of duplicates, 3,150 unique articles were retained for 
title and abstract screening. Following this, 164 articles underwent full-text review based on predefined 
eligibility criteria. Ultimately, 34 studies met all inclusion criteria and were included in the systematic 
review. Quantitative muscle MRI demonstrates distinct cross-sectional and longitudinal patterns in 
neuromuscular disorders. Proton density fat fraction (PDFF) mapping reveals characteristic fatty 
replacement in affected muscles and significantly elevated PDFF compared to controls. Cross-sectionally, 
higher muscle fat fractions correlate strongly with worse muscle strength and functional scores. T2 
mapping complements PDFF by detecting edema/inflammation: T2 values are elevated in involved 
muscles, indicating early pathological changes before overt fat replacement. Similarly, diffusion tensor 
imaging (DTI) metrics capture microstructural deficits.  
Advances in AI-based segmentation further enhance the utility of quantitative MRI. Deep learning 

methods now achieve high accuracy in automatically delineating muscle and fat on MR images (Dice 

similarity coefficients often >0.90). This enables reliable, operator-independent quantification of PDFF 

and other metrics across multiple muscles and timepoints, improving reproducibility and throughput. 

While severe fatty infiltration can still challenge segmentation algorithms, ongoing improvements and 

training on disease-specific data are closing this gap. Overall, quantitative muscle MRI, from PDFF and T2 

mapping to DTI, provides objective biomarkers that mirror clinical severity and progression. These 

techniques show promise for noninvasive disease monitoring, aiding in tracking neuromuscular disease 

progression and evaluating therapeutic responses, and they are poised for broader adoption as sensitive 

outcome measures in both research trials and clinical practice. 

Key words: PDFF; T2 mapping; Biomarkers 



 

Effectiveness of Occupational Therapy Interventions in Duchenne Muscular Dystrophy 
 
Fatemeh Motaharinezhad 
 
Duchenne muscular dystrophy (DMD) is a severe, progressive neuromuscular disorder characterized by 
early-onset muscle weakness, functional decline, and loss of independence. Although pharmacological 
approaches such as corticosteroid therapy may delay disease progression, they are insufficient to address 
the broad spectrum of functional and psychosocial challenges faced by patients. This systematic review 
aimed to investigate the role and effectiveness of occupational therapy interventions in managing 
symptoms and enhancing quality of life in individuals with DMD. 
 

A systematic search was conducted in PubMed, Scopus, Web of Science, and SID databases for articles 
published between 2000 and 2025. The keywords included Duchenne muscular dystrophy, occupational 
therapy, rehabilitation, and functional outcomes. After screening and applying inclusion and exclusion 
criteria, eligible studies were critically appraised for methodological quality. 
 

From the identified literature, 13 studies met the inclusion criteria. Evidence indicated that occupational 
therapy interventions provided benefits in four main domains: (1) promoting independence in activities 
of daily living, (2) supporting energy conservation and adaptive strategies to manage fatigue, (3) 
preventing contractures and maintaining upper limb function through structured exercises and assistive 
devices, and (4) enhancing psychosocial well-being and participation via patient- and family-centered 
education. The findings also emphasized the importance of early and continuous occupational therapy 
within a multidisciplinary care framework for optimal outcomes. 
 

This systematic review underscores the crucial role of occupational therapy in the comprehensive 
management of DMD. Occupational therapy interventions can significantly improve functional 
performance, delay secondary complications, and enhance psychosocial adaptation. Future high-quality 
randomized controlled trials with long-term follow-up are needed to strengthen the evidence base and 
guide best-practice recommendations for occupational therapy in DMD care. 
 

Keywords: Duchenne, Occupational therapy, Rehabilitation. 

  



 

Antiseizure Medication-Induced Polymyopathy — Emerging Insights and Clinical 
Implications 
 
Mohammad Reza Najafi, Mohammad Amin Najafi  
 
Antiseizure medications (ASMs) are indispensable in epilepsy management but may induce 
polymyopathy—a rare neuromuscular complication marked by diffuse muscle weakness, elevated 
creatine kinase, and myopathic changes on biopsy. 
 

To summarize recent developments in understanding ASM-induced polymyopathy, including 
mechanisms, risk factors, and clinical management. 
 

Enzyme-inducing ASMs such as phenytoin, carbamazepine, and valproic acid have been linked to 
mitochondrial dysfunction, calcium dysregulation, and immune-mediated muscle injury. Genetic variants 
affecting drug metabolism and immune response may increase susceptibility. Chronic ASM use may 
contribute to systemic effects—bone demineralization, hormonal imbalance—that exacerbate 
neuromuscular symptoms. Diagnosis is often delayed due to symptom overlap with other myopathies and 
lack of routine muscle monitoring. 
 

ASM-induced polymyopathy is underrecognized and potentially reversible. Early identification through 
clinical vigilance and personalized pharmacogenomic profiling is essential. Routine neuromuscular 
assessment and interdisciplinary management may improve outcomes in affected patients. 
 

Keywords: antiseizure medications, polymyopathy, drug-induced myopathy 



 

Integrated Electrodiagnosis and Imaging Protocols in Neuromuscular Disease: 
Systematic Review of Combined Nerve Conduction, Ultrasound, MRI and AI Analytics 
 
Parna Ghannadikhosh, Alireza Motamedi, Sheida Shaafi  
 
Neuromuscular diseases frequently require a multimodal diagnostic approach. Electrodiagnostic (EDX) 
tests (such as needle EMG and nerve conduction studies) and imaging modalities (ultrasound and MRI) 
provide complementary information on nerve and muscle pathology. However, interpreting the large 
volume of data from these studies can be challenging. Artificial intelligence (AI) techniques are emerging 
as powerful tools to integrate and analyze complex neuromuscular data, enabling improved disease 
classification and more precise diagnoses. We systematically reviewed the literature on integrated EDX, 
imaging, and AI approaches in neuromuscular disease diagnosis. 
  

We conducted a systematic review in PubMed, Scopus and Embase databases for peer-reviewed original 
studies in humans using keywords related to EDX (EMG or nerve conduction), imaging (neuromuscular 
ultrasound or muscle MRI), and AI or machine learning analysis up to August 2025. Two reviewers 
independently screened titles, abstracts, and full texts. Conflicts were resolved by agreement. Data were 
extracted on the modalities used, conditions studied, and the role of AI (classification, segmentation, or 
severity grading). Quality assessment of the included studies was performed using JBI's critical appraisal 
tools. 
 

A total of 1398 articles were found in initial search, out of those, 1365 were remained after removing 
duplicates. 54 articles were assessed in full text screening. Finally, nine studies met the inclusion criteria, 
together examining over 1,750 participants with sample sizes ranging from 38 to1,034 patients. Using 
multiple modalities generally improved diagnostic accuracy. AI applications in these studies fell into three 
categories. Classification models distinguished healthy vs diseased cases or different neuromuscular 
diporderp, o ten with high aaauraay (≥90%). Segmentation automatiaally delineated nereep or mupalep on 
images to quantify structural changes. Grading assessed disease severity or functional status. Conditions 
covered included carpal tunnel syndrome, ALS, and various myopathies including Duchenne and 
facioscapulohumeral muscular dystrophies, and inflammatory myositis.  
 

This review demonstrates that AI enhanced electrodiagnostic and imaging methods consistently 
outperform traditional analysis and provide quantitative metrics that could standardize neuromuscular 
diagnosis. In ultrasound, machine learning and deep learning models improved classification of 
neuromuscular disorders, CTS detection and Heckmatt grading beyond conventional echo intensity ratios. 
MRI-based AI segmentation achieved near-manual accuracy in large cohorts and provided a foundation 
for automated quantitative MR neurography. These findings suggest that integrated approaches like 
combining ultrasound, MRI and NCS data with AI analytics could produce objective biomarkers and reduce 
reliance on invasive electrodiagnostic testing. However, there are limitations like lacking cross modal 
integration, small sample sizes. Future research may focus on multimodal datasets that combine 
electrodiagnostic measurements with imaging and clinical parameters, allowing more accurate AI models. 
 

Keywords: Electrodiagnosis, Neuromuscular disorders , Electromyography 

 



 

A survey on mutation spectrum in Iranian patients with limb-girdle muscular 
dystrophies 
 
Sheyda Khalilian, Mohadeseh Fathi, Dr Mohammad Miryounesi, Soudeh Ghafouri-Fard  
 
Limb–girdle muscular dystrophies (LGMD) is a term to designate diverse types of muscular dystrophies 
that predominantly affect proximal skeletal muscles (1). They are inherited as autosomal disorders, either 
dominant or recessive. They are extremely heterogeneous in terms of underlying genetic causes. The 
advent of whole exome sequencing (WES) method has facilitated identification of genetic causes of 
LGMDs with more than 30 autosomal loci identified for this type of disorders (1). Most of cases are 
inherited in an autosomal recessive manner and designated as different types of LGMD2. Studies in 
different populations have shown that 10-33% of LGMD2 cases are due to mutations in the CAPN3 gene 
that encodes an intracellular nonlysosomal cysteine protease modulated by calcium ions (2). Besides, 5-
30% of cases exhibit mutations in the DYSF gene that encodes a ubiquitous transmembrane protein 
contributing to the calcium-mediated sarcolemma resealing (2). 
This study was performed on 49 Iranian cases of LGMD. Cases were referred to the Comprehensive 
Genomic Center, Tehran, Iran during 2018-2024 for molecular diagnosis and counseling. All methods were 
carried out in accordance with relevant guidelines and regulations. All experimental protocols were 
approved by ethical committee of Shahid Beheshti University of Medical Sciences. Informed consent 
forms were signed by patients or their legal representatives. Clinical signs and symptoms, biochemical 
tests and EMG were compatible with the diagnosis of LGMD in most cases. Thus, patients were 
investigated by WES technique. 
Tables 1 to 7 show a summary of clinical and molecular data. Patients had variable degrees of muscle 
weakness and elevated CPK levels. Ten patients had pathogenic/likely pathogenic variants in the CAPN3 
gene and were categorized as Calpainopathy (LGMD 2A/R1) (Table 1). Another 13 patients were 
categorized as Dystroglycanopathy (LGMD type C, 9) (Table 2). In addition, four patients were classified 
as Sarcoglycanopathy (LGMD 2C-2F/R3-R6) (Table 3). 

White matter change in the brain MRI was reported in case 35 who was further demonstrated to have a 
homozygote pathogenic variant in the LAMA2 gene (c.283+1G>A). 

In the current study, we summarized the results of molecular genetics investigations in patients with 
different variants in the LGMD-related genes. As expected, the majority of patients were born to 
consanguineous parents and the mode of inheritance was supposed to be autosomal recessive. Among 
49 patients, five patients were compound heterozygote for variants in the LGMD-related genes. While the 
majority of variants were located in the exonic regions, two intronic variants, namely c.2861+1G>A and 
c.355-3T>G were identified in the DYSF and POMGNT1 genes, respectively. CAPN3 and LAMA2 genes were 
the genes encompassing the highest frequencies of pathogenic or likely pathogenic variants in this cohort.  
 
Our study has some limitations. First, the disease onset was not clear in some cases, complicating the 
identification of the genotype-phenotype correlations. Second, some of the clinical findings were not 
compatible with a pure diagnosis of LGMD.  

Keywords: muscular dystrophy genetics 
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Introduction 
Mitochondrial disorders encompass a wide range of syndromes caused by mutations in mitochondrial or 
nuclear genes. They often manifest with neuromuscular, ocular, auditory, and systemic dysfunction. 
Among nuclear genes, Growth Factor ERV1-like (GFER), also known as Augmenter of Liver Regeneration 
(ALR), encodes a key sulfhydryl oxidase that regulates oxidative protein folding and mitochondrial 
homeostasis. Pathogenic GFER mutations have been associated with autosomal recessive conditions 
characterized by muscular hypotonia, congenital cataracts, and developmental delay. Previous reports 
have described patients with severe neonatal phenotypes, including lactic acidosis, encephalopathy, and 
multisystemic involvement. However, milder forms with later-onset muscle weakness have also been 
observed. Here, we present two Iranian siblings with congenital cataracts, proximal myopathy, and pure 
motor demyelinating polyneuropathy due to a homozygous GFER variant, highlighting novel clinical 
aspects. 
 
Case Presentation 
The proband, a 35-year-old man, presented with instability and recurrent falls since adolescence. He had 
congenital bilateral cataracts requiring surgery at 18 months; vision was lost in the right eye despite 
intervention. He reported paresthesia, progressive proximal weakness, myalgia, and fatigue. Weakness 
mainly affected hip and shoulder girdle muscles, with difficulty rising from the floor and climbing stairs. 
Neurological exam revealed mild facial paresis, ophthalmoparesis, proximal limb weakness (MRC 3–4), 
and popitiee Gowerp’ pign, without penpory or aerebellar deficits. Serum CK and liver enzymes were 
elevated. Electrophysiology revealed chronic pure motor demyelinating polyneuropathy with conduction 
block. Muscle biopsy showed mitochondrial pathology with ragged-red fibers, COX-deficient fibers, and 
re-innervation features. Brain MRI was normal. 
His brother, aged 32, had cataract surgery at 12 months and preserved vision. He reported mild proximal 
lower limb weakness but no sensory or systemic complaints. 
Neurologiaal exam reeealed pubtle proximal weaknepp with Gowerp’ pign. CK leeels were elevated; EMG 
demonstrated mild non-irritable myopathy. Neither sibling exhibited developmental delay or cognitive 
impairment. Family history revealed consanguinity (first cousins). Genetic testing identified a homozygous 
GFER variant (c.581G&gt;A, p.Arg194His), confirmed by Sanger sequencing. Parents were heterozygous 
carriers, and segregation was consistent with autosomal recessive inheritance. 
 
Results 
The clinical evaluation showed that both affected siblings shared congenital cataracts and proximal 
myopathy but exhibited different severities. The proband had progressive weakness, mitochondrial 
myopathy on biopsy, and electrophysiological evidence of motor demyelinating neuropathy. His brother 
displayed milder myopathy without neuropathic involvement. Laboratory data revealed elevated CK and 
liver enzymes in both. Genetic analysis confirmed a homozygous missense mutation in GFER 
(p.Arg194His), previously implicated in mitochondrial disease. In silico modeling suggested that 



 

substitution of Arg194 with histidine disrupts enzymatic activity, destabilizes protein structure, and 
impairs mitochondrial oxidative folding. 
These findings provide the first report of pure motor demyelinating neuropathy linked to GFER, suggesting 
a role in peripheral nerve myelination. 
 
Conclusion 
This study expands the clinical spectrum of GFER-related mitochondrial disorders. Unlike previous reports 
describing severe neonatal encephalopathy with multisystemic dysfunction, our cases demonstrate a 
milder phenotype limited to cataracts, proximal myopathy, and motor demyelinating neuropathy. The 
proband’p muscle biopsy confirmed mitochondrial pathology, while electrophysiology highlighted a 
unique pure motor neuropathy, not previously associated with GFER variants. These observations 
underscore the variability of disease expression, even within the same family. The findings emphasize the 
importance of considering GFER mutations in patients with combined myopathy, neuropathy, and 
congenital cataracts, particularly in consanguineous populations. Further studies are warranted to clarify 
the mechanistic role of GFER in myelin biology and to explore potential therapeutic strategies targeting 
mitochondrial dysfunction in these patients. 
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Introduction  

oereditary ppaptia paraplegia (oSP) ip a genetia diporder aharaaterized by progreppiee lower limb ppaptiaity 

and weaknepp, leading to gait dipturbanaep. oSP repultp  rom neurodegeneration within aortiaoppinal 

traatp and ip aategorized into pure  ormp, whiah prepent with ppaptia paraparepip and hyperreflexia, and 

aomplex  ormp, whiah exhibit additional neurologiaal  eaturep. eore than 85 genep, inherited through 

earioup genetia patternp, are appoaiated with oSP. Commonly obpereed mutationp, partiaularly in SPG4, 

SPG3A, SPG11, and SPG7, diprupt mitoahondrial and protein  unationp, leading to axonal degeneration. 

ehip aape report prepentp an Iranian patient with a known MTRFR mutation, emphapizing noeel findingp o  

demyelinating  eaturep reeealed by neree aonduation ptudiep, whiah haee not been preeiouply 

doaumented in relation to thip mutation. 

Case Presentation  

A 37-year-old Iranian man  rom Kurdiptan wap re erred to our neuromupaular alinia with a hiptory o  

progreppiee gait dipturbanaep. oe wap born at term through an unaompliaated delieery, but hip parentp 

reported eipual impairment early on, partiaularly night blindnepp. Deeelopmentally, he wap normal until 

age peeen, when he began experienaing ppaptia weaknepp in hip lower limbp, leading to  requent  allp. Oeer 

time, weaknepp in hip upper limbp progrepped, with reported epipodep o  noaturnal myoalonup. ooweeer, 

he had no ippuep with pwallowing, penpory peraeption, pphinater aontrol, or hearing. ehe patient’p mediaal 

hiptory inaluded paroxypmal pupraeentriaular taahyaardia treated with two ablation proaedurep. oip 

parentp were aonpanguineoup, and he hap three piblingp, none o  whom exhibited pimilar pymptomp. 

npon examination, the patient’p eipual aauity wap limited to finger aounting at 10 am, with bilateral optia 

atrophy noted during ophthalmopaopy. eotor appeppment indiaated pignifiaant weaknepp in the diptal 

limbp (upper limb ptrength 4/5;  oot dorpiflexion 0/5; plantar flexion 1/5) alongpide marked diptal atrophy. 

Deep tendon reflexep were bripk with non-puptained alonup, and gait analypip reeealed ppaptiaity with  oot 

drop. Notably, ooffmann’p pign wap popitiee. 

Neree aonduation ptudiep demonptrated ahronia demyelinating motor neuropathy with aonduation bloakp, 

whiah were aonfirmed through optiaal aoherenae tomography phowaaping bilateral optia atrophy. Routine 

laboratory teptp  or aommon neuropathy aaupep returned unremarkable repultp. Genetia tepting identified 

a homozygoup MTRFR eariant (a.394C>e, p.Arg132eer), aonpiptent with an autopomal reaeppiee inheritanae 

pattern. 

Results  

Our appeppmentp aonfirmed that the patient hap experienaed reduaed eipual aauity pinae ahildhood, along 

with ppaptia weaknepp in hip lower limbp appearing around age peeen, later progrepping to upper limb 

weaknepp. oip mediaal hiptory reeealed inaidentp o  pupraeentriaular taahyaardia requiring ablation. 



 

Eleatrodiagnoptia ptudiep demonptrated ahronia demyelinating motor neuropathy with aonduation bloakp 

primarily affeating the right median and both ulnar nereep. Confirmation o  optia neree atrophy wap 

aaaompliphed through optiaal aoherenae tomography. Genetia analypip reeealed a preeiouply doaumented 

homozygoup mutation in MTRFR, aligning with findingp in prior ptudiep. ehip aape expandp the 

underptanding o  MTRFR related diporderp, reeealing the prepenae o  demyelinating  eaturep in aontrapt 

to the axonal  ormp reported earlier. 

Conclusion  

ehip ptudy emphapizep the dieerpe aliniaal mani eptationp appoaiated with MTRFR mutationp, expanding 

beyond preeiouply reaognized pymptomp puah ap intelleatual dipabilitiep, ataxia, and mitoahondrial 

dyp unation. Our findingp reeeal that the patient prepentp with ppaptia paraplegia, optia atrophy, and 

neuropathia ineoleement without eeidenae o  aognitiee impairment or ataxia. nnique to thip aape, neree 

aonduation ptudiep identified ahronia demyelinating motor neuropathy with aonduation bloakp, 

aontrapting with prior reportp whiah predominantly identified axonal neuropathy in pimilar patientp. ehip 

highlightp the potential  or eariation in neuropathologiaal  eaturep among patientp with MTRFR mutationp, 

demonptrating the need  or aomprehenpiee aliniaal eealuationp to aid in aaaurate diagnopip and 

management. 
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Introduation: eriple A pyndrome (eAS) or Allgroee pyndrome ip a rare autopomal reaeppiee (AR) diporder 

primarily defined by aahalapia, alaarima, and adrenal inpuffiaienay. It ip alpo often aaaompanied with 

neurologiaal  eaturep that may affeat the aentral, peripheral, or autonomia nereoup pyptemp. eAS phowp a 

wide range o  aliniaal heterogeneity in termp o  the age at onpet (AAO), pymptomp, and their peeerity. ehip 

diporder ip aauped by eariantp in the AAAS gene loaated on ahromopome 12q13, whiah enaodep the nualear 

pore aomplex protein known ap ALADIN (Alaarima, Aahalapia, Adrenal Inpuffiaienay, and Neurologia 

diporder). ALADIN ip important  or the tranpport o  aertain proteinp between the nualeup and aytoplapm. 

AAAS eariantp diprupt proper loaalization, produation or  unation o  ALADIN whiah aan be ultimately 

aaaompanied by the onpet o  dipeape pymptomp. 

eaterialp and eethodp: In thip ptudy, after aliniaal and paraaliniaal appeppmentp o  pix patientp  rom fiee 

 amiliep, genetia eariantp in probandp were deteated uping whole-exome pequenaing (WES) and ealidated 

through Sanger pequenaing. 

Repultp: Our patientp exhibited eariability in AAO and aliniaal mani eptationp, whiah aan oaaur eeen among 

 amily memberp pharing the pame eariant. Additionally, a probable aorrelation between neurologiaal 

pymptomp and eariantp in exon 6 wap eeident. Genetiaally, we identified fiee eariantp in the AAAS gene, 

inaluding three noeel, a.470_471delee;p.Phe157Cyp p*16, a.626e>C;p.Leu209Ser, and 

a.1222G>C;p.Gly408Arg, and two known eariantp, a.463C>e;p.Arg155Cyp, and 

a.1066_1067del;p.Leu356Val p*8. All patientp were homozygote, exaept  or one patient, who wap a 

aompound heterozygote. 

Conalupion :ehip ptudy, by introduaing three noeel eariantp, expanded the mutation ppeatrum o  the AAAS 

gene and emphapized the high aliniaal heterogeneity o  eAS. Suah aliniaal eariability aan pometimep lead 

to mipdiagnopip. For inptanae, in one patient, three alappia  eaturep o  the dipeape were not obpereed, 

whiah initially led to a diagnopip o  neuropathy. Our findingp emphapize that WES aan be one o  the 

effeatiee methodologiep  or the diagnopip o  eAS. 

Keywordp :eriple A pyndrome, Allgroee pyndrome, AAAS gene, Whole exome pequenaing 


