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CC: WeaknessCC: Weakness

•• What percentage of our patients do you think What percentage of our patients do you think 
have a chief complaint of weakness?have a chief complaint of weakness?

Types of WeaknessTypes of Weakness

•• LocalizedLocalized
•• GeneralGeneral
•• FatigueFatigue
•• BreathlessnessBreathlessness
•• ParalysisParalysis
•• Distal vs. proximalDistal vs. proximal
•• Gait change, grip strengthGait change, grip strength
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One problemOne problem

•• Define normalDefine normal
–– Age?Age?
–– Health status?Health status?

C m rbiditiC m rbiditi–– ComorbiditiesComorbidities

CharacterizationCharacterization

•• Rapidity of onsetRapidity of onset
•• SymmetrySymmetry
•• ProgressionProgression
•• Pattern (for example, distal vs. proximal)Pattern (for example, distal vs. proximal)

By the end of this lecture, you willBy the end of this lecture, you will

•• Be able to rapidly and reliably identify three Be able to rapidly and reliably identify three 
major causes of life threatening weaknessmajor causes of life threatening weakness

•• Understand the necessity of rapid identification Understand the necessity of rapid identification 
and treatmentand treatmentand treatmentand treatment

•• Understand the emergent management of these Understand the emergent management of these 
life threatening causes of weaknesslife threatening causes of weakness
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Case #1Case #1

•• 25yo Japanese male presents with 10 hours of 25yo Japanese male presents with 10 hours of 
paresthesias in his fingers and heaviness in his legs. paresthesias in his fingers and heaviness in his legs. 

•• BP 195/112    HR 122    RR 18   Sat 97%BP 195/112    HR 122    RR 18   Sat 97%
4/5 B kl fl / 4 /5 B k fl /4/5 B kl fl / 4 /5 B k fl /•• 4/5 B ankle flex/ext, 4+/5  B knee flex/ext4/5 B ankle flex/ext, 4+/5  B knee flex/ext

•• Can’t get patellar reflexes but brachioradialis intactCan’t get patellar reflexes but brachioradialis intact
•• Bilateral upper extremities grossly normalBilateral upper extremities grossly normal
•• CN intactCN intact

Guillan Barre SyndromeGuillan Barre Syndrome

•• Heterogenous grouping of immune mediated Heterogenous grouping of immune mediated 
processes generally characterized by:processes generally characterized by:

ProgressiveProgressive
S i dS i dSymmetric andSymmetric and
Ascending weaknessAscending weakness

The most common cause of acute flaccid paralysisThe most common cause of acute flaccid paralysis

Trick number oneTrick number one

•• If they have DTR’s, they If they have DTR’s, they don’tdon’t have Guillanhave Guillan--
Barre.Barre.
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OnsetOnset

•• Rapid progressionRapid progression
•• PolyneuropathyPolyneuropathy
•• MAY BE VARIABLEMAY BE VARIABLE

CauseCause

•• Immune mediated axonal demyelinationImmune mediated axonal demyelination
–– Anitbodies to lipoplysaccarides created which cross Anitbodies to lipoplysaccarides created which cross 

react with surface layers of gangliosidesreact with surface layers of gangliosides
•• Recovery only occurrs after REmyelinationRecovery only occurrs after REmyelination•• Recovery only occurrs after REmyelination.Recovery only occurrs after REmyelination.
•• Thought to be triggered by recent illness or Thought to be triggered by recent illness or 

comorbidities.comorbidities.

PrognosisPrognosis

•• 85% will recover fully 85% will recover fully 
–– Usually in 6Usually in 6--12 months12 months
–– 77--15% have persistent neurological dysfunction15% have persistent neurological dysfunction

M rt lit <5% in t rti r r nt rM rt lit <5% in t rti r r nt r–– Mortality <5% in tertiary care centersMortality <5% in tertiary care centers
–– Rarely recurrentRarely recurrent
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The stuff in the wastebasket…The stuff in the wastebasket…

•• 40% of GBS is AIDP subtype 40% of GBS is AIDP subtype 
–– (90% in US, Europe and developing world)(90% in US, Europe and developing world)
–– Acute demyelinating polyneuropathyAcute demyelinating polyneuropathy

40% p iti f40% p iti f C p l b tC p l b t–– 40% positive of 40% positive of CampylobacterCampylobacter
–– Remyelinates reliablyRemyelinates reliably

The stuff in the wastebasket…The stuff in the wastebasket…

•• Acute motorAcute motor--SENSORY axonal neuropathy SENSORY axonal neuropathy 
(AMSAN)(AMSAN)
–– Variant which affects sensory nerves as wellVariant which affects sensory nerves as well
–– Adult onsetAdult onset
–– Worse recovery, muscle wastingWorse recovery, muscle wasting

•• Acute motoraxonal neuropathy (AMAN)Acute motoraxonal neuropathy (AMAN)
–– Predominantly pedsPredominantly peds
–– One third HYPERreflexicOne third HYPERreflexic
–– Two thirds positive for Two thirds positive for CampylobacterCampylobacter

MillerMiller--Fisher VariantFisher Variant

•• RARERARE
•• Classic triad: Classic triad: 

AtaxiaAtaxia
AreflexiaAreflexia

OphthalmoplegiaOphthalmoplegia
•• Acute onsetAcute onset
•• 11--3 month recovery time3 month recovery time
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Typical GBS HistoryTypical GBS History

•• 22--4  weeks after benign URI or GI illness4  weeks after benign URI or GI illness
•• Weakness in legsWeakness in legs

–– Possibly dysesthesias in handsPossibly dysesthesias in hands
•• Moves upwards (symmetrically) over hours to daysMoves upwards (symmetrically) over hours to days
•• Can involve respiratory musclesCan involve respiratory muscles
•• Can involve cranial nerves, even if ascending typeCan involve cranial nerves, even if ascending type
•• Worst at 2 weeks, plateau’s for 4 weeks, resolvesWorst at 2 weeks, plateau’s for 4 weeks, resolves

SensorySensory

•• Paresthesias usually stay in hands and feetParesthesias usually stay in hands and feet
•• Pain in largest muscle groups Pain in largest muscle groups –– with movementwith movement
•• Loss of proprioception/vibration, pain, light Loss of proprioception/vibration, pain, light 

hhtouchtouch

Autonomic DysfunctionAutonomic Dysfunction

•• Tachy or bradycardiaTachy or bradycardia
•• Postural hypotension OR wide BP fluctuationsPostural hypotension OR wide BP fluctuations
•• ConstipationConstipation
•• FlushingFlushing
•• HypersalivationHypersalivation
•• AnhydrosisAnhydrosis
•• Tonic pupilsTonic pupils
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Respiratory functionRespiratory function

•• 35% will need mechanical ventilation35% will need mechanical ventilation
–– Prediction?Prediction?

•• SymptomsSymptoms

•• Exam?Exam?

•• CXR?CXR?

•• ABG?ABG?

•• Pulse oximetry?Pulse oximetry?

•• NIF?NIF?

NIFNIF

•• What is normal?What is normal?
•• What indicates a need for intubation?What indicates a need for intubation?
•• How good are your nurses?How good are your nurses?

LabsLabs

•• Not very helpfulNot very helpful
•• Some recommend a wide spectrum of antibody Some recommend a wide spectrum of antibody 

titerstiters
–– No real effect on clinical courseNo real effect on clinical courseNo real effect on clinical courseNo real effect on clinical course

•• Check an HIV testCheck an HIV test
•• Look for SIADHLook for SIADH
•• Stool for C. jejuniStool for C. jejuni
•• LP for protein/bandsLP for protein/bands
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ED managementED management

•• Assessment of airway stabilityAssessment of airway stability
•• Good neuro exam Good neuro exam –– focusing on motor strength focusing on motor strength 

and reflexesand reflexes
R l i 1R l i 1 2 h il f d2 h il f d•• Reevaluation q1Reevaluation q1--2 hours until out of department2 hours until out of department

•• Treatment of hypertension with short acting Treatment of hypertension with short acting 
meds ONLY due to fluctuationsmeds ONLY due to fluctuations

•• Watch for arrhythmias Watch for arrhythmias –– treat normallytreat normally
•• Role of IVIG? Role of IVIG? 

Case #2Case #2

•• 28 yo Caucasian female presents with diplopia, 28 yo Caucasian female presents with diplopia, 
garbled speech and trouble swallowing.garbled speech and trouble swallowing.

•• HR 110  Temp 38.2  BP 126/72  RR 24  Sat 96%HR 110  Temp 38.2  BP 126/72  RR 24  Sat 96%
•• Trouble smilingTrouble smiling
•• Eyes tearing, slight drool, dry axilla, N/V/DEyes tearing, slight drool, dry axilla, N/V/D
•• Weak coughWeak cough
•• Rales and rhonchi in RLLRales and rhonchi in RLL
•• Extremities normalExtremities normal
•• Reflexes normalReflexes normal

Myasthenia GravisMyasthenia Gravis

•• What is it?What is it?
•• Antibodies against acetylcholine (ACh) receptorsAntibodies against acetylcholine (ACh) receptors

–– Reduces total number of receptorsReduces total number of receptors
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Cardinal FeaturesCardinal Features

•• SymmetricSymmetric
•• ProgressiveProgressive
•• Generalized vs. bulbar musclesGeneralized vs. bulbar muscles
•• Often chronic and recurrentOften chronic and recurrent
•• PainlessPainless
•• Reflexes PRESERVED Reflexes PRESERVED 

Characteristic sequence of weaknessCharacteristic sequence of weakness

1.1. EyesEyes
2.2. ExtraExtra--occular muscles (ptosis, diplopia)occular muscles (ptosis, diplopia)
3.3. Facial Muscles (expression, speech)Facial Muscles (expression, speech)
4.4. Pharyngeal (mastication, deglutition)Pharyngeal (mastication, deglutition)
5.5. Neck/proximal limbs (usually not involved)Neck/proximal limbs (usually not involved)

Severe exacerbationsSevere exacerbations

•• Slack facial musclesSlack facial muscles
•• Unable to support headUnable to support head
•• Nasal VoiceNasal Voice
•• Limp bodyLimp body
•• Loss of gag reflexLoss of gag reflex
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Possible presentationsPossible presentations

1.1. Respiratory DistressRespiratory Distress
•• VentilationVentilation
•• Clearance of bronchial secretitionsClearance of bronchial secretitions

•• Rales rhonchi or wheezingRales rhonchi or wheezing•• Rales, rhonchi or wheezing Rales, rhonchi or wheezing 

2.2. Cholinergic crisis (SLUDGE)Cholinergic crisis (SLUDGE)

Trick #2Trick #2

•• Myasthenia always gets worse with repetitive Myasthenia always gets worse with repetitive 
muscle use and gets better after restmuscle use and gets better after rest

W ’ll lk b h d h iW ’ll lk b h d h i•• We’ll talk about the edrophonium testWe’ll talk about the edrophonium test

Other ED tricksOther ED tricks

•• Ice packsIce packs
–– Patients with ptosisPatients with ptosis
–– 2 minute application2 minute application

80% iti it80% iti it–– 80% sesitivity80% sesitivity

•• Pyridostigmine for milder casesPyridostigmine for milder cases
•• Antipyretics to lower tempAntipyretics to lower temp
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EtiologyEtiology

•• IdiopathicIdiopathic
•• ACh tries to bind to receptors, but fewer and ACh tries to bind to receptors, but fewer and 

few are available over time (progressive)few are available over time (progressive)
ONLY ff i d lONLY ff i d l•• ONLY affects striated muscleONLY affects striated muscle

•• 75% have thymic disease (useful in treatment) 75% have thymic disease (useful in treatment) 
but actual trigger is unknownbut actual trigger is unknown

CharacteristicsCharacteristics

•• 0.50.5--14.2/100,000 people14.2/100,000 people
•• Asians slightly more commonAsians slightly more common
•• Females>males (3:2)Females>males (3:2)
•• Peak ages:Peak ages:

–– Female: 20Female: 20--3030
–– Male:Male: >50>50

Morbidity/MortalityMorbidity/Mortality

•• 1980’s: 301980’s: 30--70% mortality70% mortality
•• 2000’s: near2000’s: near--normal life expectancynormal life expectancy

•• Aspiration d e to eakened m sc lat reAspiration d e to eakened m sc lat re•• Aspiration due to weakened musculatureAspiration due to weakened musculature
•• FallsFalls
•• Side effects of medicationsSide effects of medications

•• Myasthenic crisis, if recognized, mortality <5%Myasthenic crisis, if recognized, mortality <5%
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Predictors of CrisisPredictors of Crisis

•• Prior diagnosisPrior diagnosis
•• Temperature, emotional stateTemperature, emotional state
•• MEDICATIONS:MEDICATIONS:

–– AntibioticsAntibiotics
–– AntidysrhythmicsAntidysrhythmics
–– MiscellaneousMiscellaneous

•• Thyroid abnormality (hyper OR hypo)Thyroid abnormality (hyper OR hypo)

Myasthenia medsMyasthenia meds

•• Which looks like a crisis? Too much or too little?Which looks like a crisis? Too much or too little?
–– BOTH!BOTH!
–– Myasthenic crisis vs. cholinergic crisis Myasthenic crisis vs. cholinergic crisis 

Labs / ImagingLabs / Imaging

•• ABGABG
•• CulturesCultures
•• Otherwise, nothing specificOtherwise, nothing specific

•• CT chest for thymomaCT chest for thymoma
–– Check TFT’s before iodineCheck TFT’s before iodine
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ED TricksED Tricks
•• Tensilon (edrophonium)Tensilon (edrophonium)

–– Useful for diagnosisUseful for diagnosis
–– Differentiates myasthenic from cholinergic crises!Differentiates myasthenic from cholinergic crises!
–– Side effects: Side effects: bradycardia, heart block, asystole!bradycardia, heart block, asystole!

1.1. Stabilize airwayStabilize airway
2.2. 1 mg edrophonium1 mg edrophonium
3.3. If no effect or adverse reaction, 3mgIf no effect or adverse reaction, 3mg
4.4. If no effect or adverse reaction 5mgIf no effect or adverse reaction 5mg

ED tricksED tricks

•• Watch for RAPID decompensationWatch for RAPID decompensation
•• Low threshold for airway stabilizationLow threshold for airway stabilization

–– Often resistant to succinylcholineOften resistant to succinylcholine
U hi h dU hi h d–– Use higher dosesUse higher doses

–– Often prolonged activity of succinylcholineOften prolonged activity of succinylcholine
–– NonNon--depolarizing agents preferreddepolarizing agents preferred

Case #3,4,5 and 6Case #3,4,5 and 6

•• A family comes in with presentations of diplopia, A family comes in with presentations of diplopia, 
dysarthria, dysphagia. One has a sore throat, another has dysarthria, dysphagia. One has a sore throat, another has 
difficulty lifting his head. Two have dilated, unreactive difficulty lifting his head. Two have dilated, unreactive 
pupils. Gag reflexes are diminished or absent. pupils. Gag reflexes are diminished or absent. 

•• VS normalVS normal
•• CN’s show multiple deficits. One has neck weakness.  CN’s show multiple deficits. One has neck weakness.  
•• All have normal sensationAll have normal sensation
•• All are fully alertAll are fully alert
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BotulismBotulism

•• Paralytic diseaseParalytic disease
•• Caused by toxins from Caused by toxins from Clostridium botulinumClostridium botulinum

–– Found in soil and marine life worldwideFound in soil and marine life worldwide
•• Toxin HIGHLY potentToxin HIGHLY potent
•• Heat stable at 100Heat stable at 100ooC but not 120C but not 120ooCC

6 forms6 forms

1.1. FoodFood--borneborne
2.2. Wound Wound 
3.3. InfantInfant
4.4. Adult intestinal Adult intestinal 
5.5. InjectionInjection
6.6. InhalationalInhalational

FoodborneFoodborne

•• 1000 cases/year worldwide1000 cases/year worldwide
•• Multiple food sourcesMultiple food sources
•• 94% are from home processed foods94% are from home processed foods

•• Most of the rest are from mishandling of packagedMost of the rest are from mishandling of packaged

•• Onset from 6hOnset from 6h--10d (36h) of ingestion 10d (36h) of ingestion 
–– Rare patients with colonization for 1Rare patients with colonization for 1--2 months2 months
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InfantileInfantile

•• 2% mortality2% mortality
–– May be underestimated due to involvement with May be underestimated due to involvement with 

SIDSSIDS
•• RisksRisks•• RisksRisks

–– High birthweight, older mothers, educated parentsHigh birthweight, older mothers, educated parents
–– ConstipationConstipation

WoundWound

•• Handful of cases each yearHandful of cases each year
•• Most in CaliforniaMost in California
•• Overwhelming majority involve skin poppingOverwhelming majority involve skin popping

PathologyPathology

•• Toxin binds to presynaptic terminals of Toxin binds to presynaptic terminals of 
PERIPHERAL cholinergic synapsesPERIPHERAL cholinergic synapses

•• InternalizedInternalized
Wi hi h ll i l i ibl fWi hi h ll i l i ibl f•• Within the cell, it lyses proteins responsible for Within the cell, it lyses proteins responsible for 
ACh releaseACh release

•• Permanent Permanent 
–– Sx resolve when the axon makes another terminalSx resolve when the axon makes another terminal
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Classic presentationClassic presentation

•• SymmeticSymmetic
•• Descending motor paralysisDescending motor paralysis
•• Involves cranial, spinal and peripheral nervesInvolves cranial, spinal and peripheral nerves

ED TricksED Tricks

•• They have no CNS change so they are alertThey have no CNS change so they are alert
•• They have no sensory changesThey have no sensory changes

•• Afebrile unless coinfectionAfebrile unless coinfection
•• Normal or slow heart rate unless hypotensiveNormal or slow heart rate unless hypotensive

The Dozen D’sThe Dozen D’s

•• Dry mouthDry mouth

•• DiplopiaDiplopia

•• Dilated pupilsDilated pupils

•• Droopy eyesDroopy eyes

•• DysphagiaDysphagia

•• DysarthriaDysarthria

•• DysphoniaDysphonia

•• Difficulty lifting headDifficulty lifting head•• Droopy eyesDroopy eyes

•• Droopy faceDroopy face

•• Diminished gagDiminished gag

•• Difficulty lifting headDifficulty lifting head

•• Descending paralysisDescending paralysis

•• Diaphragmatic Diaphragmatic 
paralysisparalysis
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Other symptomsOther symptoms

•• Sore throatSore throat
•• NystagmusNystagmus
•• AtaxiaAtaxia
•• Paresthesias (14%)Paresthesias (14%)•• Paresthesias (14%)Paresthesias (14%)
•• Paralytic ileusParalytic ileus
•• Constipation (severe)Constipation (severe)
•• Urinary retentionUrinary retention
•• Orthostatic hypotensionOrthostatic hypotension

Morbidity/MortalityMorbidity/Mortality

•• 77--10% mortality10% mortality
–– Doubles in geriatricsDoubles in geriatrics
–– Decreases with prompt antitoxin useDecreases with prompt antitoxin use

D th ll d t p r r niti nD th ll d t p r r niti n–– Death usually due to poor recognitionDeath usually due to poor recognition
–– Underlying infection increases mortalityUnderlying infection increases mortality

•• Usually require 6Usually require 6--8 weeks of vent support then 8 weeks of vent support then 
11--2 years of respiratory rehabilitation2 years of respiratory rehabilitation

The other typesThe other types

•• InfantInfant
–– 1.3% mortality1.3% mortality
–– 5% relapse5% relapse

11 2 k pr r i n nd 22 k pr r i n nd 2 3 b f r r r3 b f r r r–– 11--2 week progression and 22 week progression and 2--3 before recovery3 before recovery

•• WoundWound
–– 10% mortality10% mortality
–– Longer medical careLonger medical care
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LabsLabs

•• Identification is key but can’t wait for micro.Identification is key but can’t wait for micro.
•• Get 15 cc serum, 50g feces and gastric aspirate Get 15 cc serum, 50g feces and gastric aspirate 

(if NGT in place)(if NGT in place)
S d h l h dS d h l h d–– Send to state health departmentSend to state health department

AntitoxinAntitoxin

•• Antitoxin can bind toxin in blood, not once it is Antitoxin can bind toxin in blood, not once it is 
in the nervein the nerve

•• Equine!Equine!
D “O i l”D “O i l”•• Dose: “One vial”Dose: “One vial”

•• Antitoxin administration IV Antitoxin administration IV 
–– For wound botulism, debride wound then inject For wound botulism, debride wound then inject 

antitoxin. Consider HBO.antitoxin. Consider HBO.
•• Measure FVC and NIFMeasure FVC and NIF

BabyBIGBabyBIG

•• Human Botulinum Immune GlobulinHuman Botulinum Immune Globulin
•• For infant botulismFor infant botulism
•• Have to get from state health servicesHave to get from state health services
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So our big threeSo our big three

•• GuillanGuillan--BarreBarre
•• Myasthenia GravisMyasthenia Gravis
•• BotulismBotulism

•• All rareAll rare
•• All have potential for “saves”All have potential for “saves”
•• All have specific tricks for rapid identificationAll have specific tricks for rapid identification

End of conference learningEnd of conference learning

1.1. Neuromuscular diseases, while rare, have high Neuromuscular diseases, while rare, have high 
fatality rates. The biggest predictor of survival fatality rates. The biggest predictor of survival 
is rapid identification.is rapid identification.

22 Caref l ne ro exam will identify all three ofCaref l ne ro exam will identify all three of2.2. Careful neuro exam will identify all three of Careful neuro exam will identify all three of 
these diagnoses reliably and quicklythese diagnoses reliably and quickly

3.3. Monitor neuromuscular disease patients Monitor neuromuscular disease patients 
aggressively for respiratory failure and aggressively for respiratory failure and 
coinfection.coinfection.

Thank you for your time!Thank you for your time!y yy y

Have a safe flight home!Have a safe flight home!




