


Is an EMG study the same as an
electrodiagnostic consultation?

* No:
— Strictly speaking, an MG (eleciromyogram or eleciromyography)
refers W the needle or surface examination of the bioelectrical
activily of muscle, and is just one component of elecirodiagnostic

lesting The term is oflen used synonymously W describe the
combination of MG and nerve conduction studies

- An clcctrodhguostlc medicine consultant will providc a
cnmprohcmiw and spcdalind clinical evalnation (histon'y and
physical examination), nerve conduction studies, and needle

M.




What i1s an EDX medicine
consultation?

Sitnilar formal Lo other medical subspecially consultatons
Focused neuwromuscul ar and musculoskeletal history and physical
cxamination

Synthesis of a differential diagnosis based on history and physical
examinalion

Electrodiagnostic examination of ner ves using ner ve conduction

studics (NCSs) and muscles using ncedle clecromyography (EMG)

Formulation of a final diagnosis




Indications for an EDX
Medicine Consultation

® Suulu-.clud neuromuscular or musculoskeletal discase
involving the:

= mMotor ncuron

= ncrve rool

— plexus

— peripheral nerwve

= ncuromuscular junction

= muscle




Complaints Suggestive of
Neuromuscular or Musculoskeletal
Pathology

* Numbness or Tingling
* Deccercasced Sensation
* Pain

* Cramping or Spasms
* Weakness

* Gait dilTieuhy

* Fatigue




Indications for EDX Medicine
Consultation in the
Critical Care Setting

* Generalized weakncess

- /\c:ule/nnexplained onxel ol respiralory ailure

* Ncuromuscular causc for failurc to wean from mechanical
ventilation

Suspected critical illncas ncuropathy or myopathy




Utility of an EDX
Medicine Consultation

* Clarily etiology ol symploms
— Radiculopathy vs. Plexopathy vs. Neuropathy
— Clarity the type of neuropathy
— Identify a potential source of pain

* Localize a I’NS lcsion

* Asxxixl in lherap«.ulic decision making

* Predict ncurological prognosis

Lxclude other disorders




What is an EMG?

e 1iDX u:sl.ing is uscd Lo assess the function and inuzgrily ol

l'It‘. l’ﬂl’il"l(‘.l“d' nervougs S"Sl(‘.l".

* EDX testing i= considered an extension ol a comprehensive

clinical evaluation that ineludes a detailed hislnry and

specialized physical examination,

* Componcnts:

~ Nerve conducton studies (NCS)

= Electromyography (EMG)

— Special lesls (repelilive ner ve stimulation, single fiber evaluation,
ele.)




Components of an EMG

Norve condudclion studies Dt.x.i.rmm)gmphy
“Motor nerves

*Sensory norves -anm
~Repetitive Sumulation
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Nerve Conduction Studies

* DPeriphcral nerves arc stimulated with a controlled clectrical
stimulus

* Responses arc recorded
— Compound motor action potential (CMADP)
= Sensory nerve acton polental (SNAP)
— I wawe

- H reflex
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Nerve Conduction Studies:
Basic Elements

* Motor Nerve Conductions
* Sensory Nerwe Conductions

* Jale Reslnmm‘.s
— FWawe Lalency Measures
~ H Refllexes




Nerve Conduction Studies:
Measured Parameters

* Motor Latency
~ Measure of conduction time from sttmulatson across amngnmw

the newromscnlar junction (o initial activation of muscle fibers
*  Sensory latency
— Measure of conduction tme of acoon potental from stmulation across a nerve
Ll AL L
* Motor Amplilude
~  Measure of the number of activated muscle fibers
*  Sensory Amplitude
—  Measure of the number of activated sensory axons
*  Conduction Velocity
= Measure of the veloaty of the fastest conducung axons
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Repetitive Nerve Stimulation:
Normal

311z stiimulation




Repetitive Nerve Stimulation:
Myasthenia Gravis

3 11z stimulation rale




Needle Electromyography

» Neceadle clectrode is inserted into the muscle
— Needle is disposable, single use
* Multiple muscles arc acccseible for examination

* Combination of muscles tested

— Dependentupon clinical question

I 2vel ool discomlort is mild




Needle Electromyography

* Muscle is studicd at reat and at different levels of sustained,

\mluula.ry conbraclion.

* Al rest, the musacle should be silent any spontaneons

‘(:l.iVily lll‘y aisual A noerve or lllUS&:lc abnurlua]ily.

* During activity, the electrical shape and pattern ol the

response can distinguish between nerve and muscle discase,







Needle Electromyography:
Parameters Evaluated

* Inscrtional activity

* Spontancous activity

* Motor unit cunnguraliun
* Motor unit recruitiment

Interference patl leern




Needle Electromyography:
Parameters Evaluated

* Insertional Activity
— Burst of electrical activity as needle is inserted into muscle
= Due o disruption of muscle fiber membranes
— Prolonged with dencer vation, some muscle discascs
* Spontancous Actlivily
— Fibrillations, positive sharp wawves, fascienlations

= [Hallmark of dener vation, muscle membrane irritation




Needle Electromyography:
Spontaneous Activity

* librillation potentials

* Positive :Ilarp Wil Ve

* Fasciculations

- (Tumplex relmlitiw

discharges : _
* Myokymia 1 900:000 90 Mt IO 40 00 08 10
Myotonia ' -




Needle Electromyography:
Grading of Spontaneous Activity

0 No Fils/PSWx
+/- Fils/PS W that arc mot persistent
1+ Pervindent FilodPSWi in st leaad 2 areas

24 Persistent Fiba/PSWa of mudemite #°4 in three or
MOTE ATCAS

3 Persistent [Mba/T'SWs of large #'s but mot
obscuring baseline

4+ Boscline olliterated in all arcas cxammingad
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Needle Electromyography:
Parameters Evaluated

*  Motor Unit Configuration
Mumcle i volitionally activited at different foroe lovels
— Siﬂg'o'. LR rer s
= Sinple st unit: A ssotor woons wend Wit sl Al

— Motor Unit Configurason. Amplitude, Duraton, Mor phology

* Molor Unit Recruitment
= Pattern of motor unit activation with lnccessiog volitiooal activation

*  Interference Patterns
- Moo vl et withs full vulunluty e L vatiom




Needle Electromyography:
Neurogenic Motor Unit

Elﬂo: “Left vgsm?Latg

This unit demonstrates: -
— Reduced recruitment
= Increased amplitude

— Incrveased duyration

~ Polyphasia




General EDX Options

* Normal

* Radiculopathy

* Plexopathy

. Nt‘!urululhy

* Myopathy

* Widcspread denervation (MND)

Disorders of ncuromuscular tranamission




Specific EDX Options

* Acute v, Chronice vs. Acute & Chronic
* Mild vi. Modcerate vs. Sewvere

* Anatomic Location

Norwe
= Neurvenssdar junction
Ml
* Distribution
— TPolyradwculopathy
Tirunk, Cord
— Muew vx Mnl!ip'c'.svu 1 Yotal Syeremectei:




Select Disorders Diagnosed or
Evaluated by EDX Testing

Molor Nouron Docese Neuropathy
o Amayots opdii Laseaal scdesonie (ALS) = Geanen alined
= Mpwsel mrrmsiher wtmypdiy (WA ) " Aol
Hadsculoputhy = Demyclioados
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What to Expect From an
EMG Report

- A clininally and physinlngicmlly relevant

interpretation/diagnosis

* An outlinc of the localization, scverity, and acuity of the
proccss

* Notation of other diagnoncs that arc detected/excluded

lixp‘analiuu uf Ally l.ccllnical Pl"()l)]‘?lllﬂ




EMG “Pearls”

* LDX studics arc a supplement to, and not a replacement

for, the hislury and physical examinalion.
* EDX resulisare olien time dependent.

e EDX studies are not “standardized ” investigalions and may
be modilied by the practitioner to answer the diagnostic

qucstion.




Pathophysiology of Nerve Injury

* Ncuropraxia
— Mildesy; ransient disrup tion of nerve [unction
— Ischemic, metabolic or microstructural abnormalitics
— Axonal integrity maintained
= Rewversible failure of ner ve conduction
— Most often compressive /ischemic

— Normalizes in hours o wecks




Pathophysiology of Nerve Injury

* Axonotmecsis
— Disruption of the axon and myclia sheath
= Supporlng and conneclive Ussue spared
— Recovery
* May be minimal, incomplete, or full
* Dependentupon severity and leagth of ner ve injured
* Via axonal sprouling and regeneralion
— Growth rate of about 1 3 mm/day
Crush, stretech most common causes

Slower, usually months




Pathophysiology of Nerve Injury

* Ncurotmecsis
— Nerve banseclion

— Disruption of axons, myclin sheaths, and suppor ting conncctive
fisEnC

— Most commonly due to transection, severe erush, avalsion
— Recowvery

= Reapuires juctaposition ottt o cndscand axonal gnnlh
- l‘arl’ amrr'inal e vention and JURGagn na o ol neodesd




EMG Report:
Example of an Impression

“Therce is clectrophysiological cvidence for a scverce and acute
left femoral mono-necuropathy at the inguinal ligament.
There ix no evidence for radiculopathy, plexopathy, other
ncuropathy, or myopathy. A follow-up study in
al:prnxin:alt-.]y one week may ht-.]p Prt‘.tlicl prngnnsis lor

recovery. Climiesal correlation is :uggr.:lﬂrl S




