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-   [Calista]   Our   course   title   today   is   comprehensive   management   of   patients   with  

complex   regional   pain   syndrome,   and   it   is   my   pleasure   to   welcome   the  

physicaltherapy.com,   Dr.   Brittany   Kim.   Dr.   Kim   received   her   DPT   degree   from   the  

University   of   Southern   California   and   she   also   completed   her   orthopedic   physical  

therapy   residency   program   there   as   well   and   is   a   Board   Certified   orthopedic   specialist.  

She   developed   her   expertise   in   treating   patients   with   complex   regional   pain   syndrome  

while   being   a   member   of   an   interdisciplinary   pain   team   that   primarily   treats   patients  

with   complex   regional   pain   syndrome.   Her   other   clinical   interests   include   treating   the  

complex   orthopedic   patients,   including   patients   with   Ehlers-Danlos   Syndrome   and  

neurologic   patients   with   orthopedic   conditions.   Dr.   Kim   currently   works   at   Reactive  

Physical   Therapy   treating   patients   with   neurologic   and   complex   orthopedic   conditions.  

Mentors   in   the   USC   orthopedic   physical   therapy   residency   program,   teaches   in   the  

DPT   program   at   USC   as   a   guest   lecture,   and   teaches   in   the   continuing   education  

courses   at   USC   that   focus   on   management   of   centralized   pain.   So   thank   you   so   much  

for   being   part   of   our   virtual   conferences   week,   Dr.   Kim,   and   at   this   time,   I'm   gonna   turn  

the   microphone   over   to   you.  

 

-   [Dr.   Kim]   Thank   you   Calista.   It's   nice   to   meet   all   of   you   today,   and   I'm   very   excited   to  

talk   to   you   about   complex   regional   pain   syndrome.   For   today's   lecture,   we're   going   to  

be   trying   to   accomplish   these   outcomes.   I'm   hoping   that   you'll   be   able   to   identify   at  

least   two   signs   and   symptoms   of   patients   with   complex   regional   pain   syndrome   or  

CRPS,   by   using   the   Budapest   Criteria.   Identify   at   least   three   medical   interventions  

commonly   used   for   patients   with   CRPS.   Be   able   to   assess   patients   with   at   least   two  

examination   procedures   to   identify   those   with   centralized   pain   and   create   at   least   two  

goals   specific   interventions   using   the   graded   motor   imagery   process,   as   well   as   create  

a   comprehensive   treatment   plan   based   on   key   impairment   categories.   And   during   the  

lecture,   I'm   gonna   accept   questions   as   we   go   along,   so   feel   free   to   ask,   as   we   continue  

with   the   lecture.   First   I   wanna   start   with   you   know,   what   is   complex   regional   pain  
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syndrome?   Currently,   it   is   divided   into   two   types.   Type   one,   is   consists   of   individuals  

without   a   confirmed   nerve   injury.   Type   two,   are   individuals   with   a   confirmed   nerve  

injury.   As   far   as   demographics   go,   it   is   a   very   rare   condition.   It   tends   to   be   With   females  

greater   than   males   and   postmenopausal   women   in   particular,   and   usually   with   or   after  

the   onset   of   physical   trauma,   I   did   wanna   make   a   mention   that   this   can   happen  

throughout   the   lifespan   including   children.   Again,   females   are   more   affected   than   males  

with   the   average   onset   of   12   years   old,   the   lower   extremity   tends   to   be   more   common,  

and   there's   an   increased   incidence   of   dystonia   with   CRPS.   Now   we're   gonna   talk   a  

little   bit   more   about   kind   of   what   is   happening   with   CRPS?   How   does   this   happen?   It's  

usually   after   a   physical   trauma.   

 

There   can   be   cases   where   it   happens   spontaneously,   however,   that's   very   rare,   and  

typically   fractures   the   most   common   type   of   injury   to   occur   in   the   acute   phase,   they   will  

be   extremely   painful,   there'll   be   redness   in   the   limb   warmth,   sometimes   it   can   become  

cold   and   it'll   be   very   swollen.   And   this   is   where   it's   really   difficult,   because   as   many   of  

you   have   treated,   maybe   other   orthopedic   patients,   these   are   common   findings   that  

you   might   see   after   a   surgery   or   an   injury.   But   something   that's   unique   to   CRPS   is   there  

might   be   allodynia.   

 

And   if   you're   not   familiar   with   this   term,   this   is   essentially   where   a   type   of   sensory  

modality   like   light   touch,   which   should   not   be   painful,   becomes   painful.   And   an  

example   of   this   that   I've   seen   in   the   clinic   is   I've   had   a   patient   tell   me,   when   someone  

touches   my   hand,   it   feels   like   you're   taking   a   shard   of   glass   and   ripping   it   through   my  

skin.   That's   not   how   light   touch   should   feel.   But   these   patients   have   these   very   painful  

experiences   with   things   that   shouldn't   be   painful.   There's   also   hyperalgesia   this   term  

means   that   essentially   something   that   is   normally   painful   is   more   painful   than   it  

typically   would   be   in   a   normal   individual.   There's   also   changes   in   sweating,   changes   in  

hair   and   nails.   There   also   may   be   muscle   weakness.   As   the   disorder   persists,   there  

might   be   something   called   spreading.   So   if   you've   worked   with   someone   with   CRPS  
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before,   you   may   have   seen   this,   where   it   starts   in   one   limb,   then   kind   of   starts  

happening   in   the   other   limb.   And   then   I've   even   seen   it   where   it   goes   to   all   four   limbs  

and   other   places.   Sometimes   this   is   a   controversial   topic,   but   I   believe   that   this   is   a  

possible   part   of   the   disorder.   Also,   the   voluntary   motor   control   is   reduced.   They   may  

even   have   negative   sensory   science   which   is   very   interesting.   They   may   not   be   able   to  

feel   things   like   light   touch   or   pain,   temperature,   and   that   is   just   a   function   of   the  

nervous   system   rewiring,   you   may   even   see   movement   disorders   within   this   condition  

like   dystonia,   which   I   believe   Julie   is   talking   about   tomorrow,   there   may   even   be   tremor.  

And   the   other   thing   you   should   know   about   this   condition   is   that   even   though   a   lot   of  

people   have   it   in   one   limb,   it   can   be   more   of   a   systemic   issue,   people   have   urological  

problems,   they   can   have   syncope,   because   of   postural   orthostatic   tachycardia  

syndrome   or   also   POTS.   

 

They   may   even   have   cognitive   deficits.   Additionally,   sometimes   patients   have   bone  

density   issues   and   can   develop   osteoporosis   and   gut   issues.   All   these   things   can  

happen   with   this   condition   and   you   should   be   aware   of   and   mindful   of.   So   it's   not   just   a  

limb,   there's   a   lot   of   other   things   going   on   as   well.   We're   gonna   talk   about   the  

pathophysiology   of   CRPS   next.   So   there's   different   pathways   that   this   occurs.   The  

immune   system   is   evolved   the   vascular   system   and   then   other   the   nervous   system   is  

also   involved.   

 

So   to   simplify   what's   going   on   with   the   immune   system,   basically   it's   going   haywire  

and   it's   affecting   the   nervous   system   in   a   negative   way   and   causing   negative  

neuroplasticity.   And   these   are   some   examples   on   the   slide.   So   cytokines   and   nerve  

growth   factors   basically   excite   nociceptors   and   then   they   induce   long-term   peripheral  

sensitization.   If   you're   not   familiar   with   peripheral   sensitization,   you   may   have   heard   of  

central   sensitization.   There   is   also   peripheral   sensitization.   This   is   where   the   peripheral  

nerves   become   more   easily   excitable.   So   their   threshold   of   excitation   is   at   a   point  

where   it   doesn't   take   that   much   for   it   to   get   triggered.   So   it's   getting   triggered   more  
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easily,   more   often.   And   this   causes   what   is   called   as   action   potential   wind   up   and   in   the  

spinal   cord,   there's   just   more   information   being   sent   up   from   the   peripheral   nervous  

system   to   the   central   nervous   system.   Also   in   the   spinal   cord   level,   the   inter-neurons  

that   normally   inhibit   signals   transferring   up   to   the   central   nervous   system   may   not  

function   or   operate   as   they   should   anymore.   And   so   those   signals   don't   have   that   stop  

sign   and   they   just   keep   getting   sent   up.   

 

And   then   that   leads   to   central   sensitization.   You   may   also   see   that   the   neuropeptides  

create   neuroinflammation,   which   results   in   edema   and   redness   and   warmth,   which   may  

seem   a   little   familiar   if   you've   seen   someone   with   CRPS.   And   in   this   last   bullet   point,  

it's   just   talking   about   how   it   also   can   affect   the   spinal   cord   as   well.   This   next   part   is  

what's   also   very   interesting   about   CRPS.   There   is   an   effect   to   the   vascular   system   and  

it   happens   through   inflammatory   vasodilation,   essentially   the   sympathetic   nervous  

system   and   the   sympathetic   vasoconstrictor   neurons   are   inhibited   and   that   means   that  

you   may   experience   as   a   person's   CRPS   vasodilation.   

 

This   is   gonna   lead   to   a   warmer   limb,   may   lead   to   some   of   the   color   changes   and   the  

swelling.   And   then   over   time   there's   functional   changes   meaning   not   with   their   function  

but   just   functional   connectivity   changes   within   the   nervous   system,   which   is   triggered  

by   the   initial   trauma.   Then   there   is   sympathetic   afferent   coupling   meaning   the  

sympathetic   nervous   system   and   the   efferent   nerves   are   coming   together   and   creating  

sympathetically   maintained   pain   and   this   is   an   important   concept   for   medical  

management.   The   sympathetic   nervous   system   affects   the   peripheral   circulation   and  

contributes   to   pain.   Then,   finally,   there's   maladaptive   neuroplasticity.   And   this   is   the  

part   where   we   can   make   the   greatest   impact.   So   like   I   was   saying   earlier,   there   may   be  

kind   of   a   disinhibition   of   the   peripheral   information.   And   we're   getting   to   this   point   now  

where   we're   dealing   with   central   sensitization.   So   central   sensitization   there   is   and   I  

don't   know   if   you've   ever   seen   David   Butler's   talk   about   the   medicine   cabinet,   or   if  

you've   read   Adriaan   Louw's   book   on   pain   neuroscience   with   the   wet   brain   and   the   dry  
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brain,   but   basically   this   is   where   everything   kind   of   starts.   So   in   our   brain,   there's  

essentially   a   medicine   cabinet   with   all   of   the   drugs   and   medication   you   would   need   to  

turn   off   pain   signals.   We   have   natural   opioids   in   our   brain   and   Carolyn's   and   different  

other   chemicals   as   well,   that   should   inhibit   pain   signals.   So   the   brain   has   that   choice   to  

do   that.   Or   what   it   can   do   is   close   that   medicine   cabinet   lock   it   shut   and   not   inhibited  

and   furthermore,   increase   the   facilitation   of   information.   So   that's   getting   more   and  

more   and   more   information.   So   this   is   where   we're   getting   decreased   descending  

inhibition   from   the   central   nervous   system,   and   increased   descending   facilitation   from  

the   central   nervous   system.   

 

Additionally,   there's   been   observed   decreased   somatic   sensory   representation   in   the  

primary   sensory   cortex.   There's   increased   excitability   of   the   motor   cortex   and   decrease  

inhibition.   This   is   really   also   beautifully   described   in   Laura   Mosley's   explained   pain  

book   with   the   analogy   of   the   orchestra.   Every   member   of   the   orchestra   should   be  

playing   their   own   instruments   so   that   it   can   create   beautiful   music.   But   in   when  

something   like   this   happens,   basically   all   you   can   hear   is   the   drummer   which   is  

supposed   to   represent   pain,   potentially,   like   the   motor   cortex,   which   is   overactive   and  

it's   not   getting   inhibited.   

 

So   instead   of   a   beautiful   melody,   all   we're   hearing   are   drumbeats.   Then   also   there's  

higher   order   cognitive   representations   that   are   affected.   This   is   also   very   fascinating   if  

you   work   with   patients   with   CRPS.   Sometimes   they'll   report   that   their   limb   is   larger.  

And   if   you've   ever   worked   with   someone   with   CRPS,   you   might   encounter   this  

experience   where   they'll   tell   you   like,   can't   you   see   it's   just   so   much   bigger   or   this   color  

is   so   much   different   than   the   other   limb   and   you're   trying   so   hard   to   look   and   see   that  

there   is   a   difference,   but   you   cannot   perceive   a   difference.   And   that's   because   they  

have   perceptual   issues   and   they   perceive   their   limb   to   be   larger   or   more   of   an   intense  

color   change   than   you   may   perceive   yourself.   They   also   may   experienced   disownership  

of   the   limb.   This   is   not   uncommon.   I've   had   people   name   their   limb,   tell   me,   they   call   it  

6  
 



 
 

the   monster.   They've   even   talked   about   I   just   want   you   to   cut   this   I   just   wanna   have   it  

cut   off.   I   don't   want   it   to   be   a   part   of   me   anymore.   I've   even   had   one   woman,   tell   me   or  

like   she   couldn't   even   look   at   pictures   of   hands.   And   she   just   would   never,   ever,   ever  

look   at   her   hand.   And   that's   an   extreme   form   of   disownership   of   the   limb.   There's   also  

perceptual   disturbances.   And   we   will   talk   more   about   this   when   we're   talking   about  

assessment   and   treatment.   And   there's   also   disinhibition   and   facilitation   of   the   parts   of  

the   brain,   such   as   the   amygdala,   anterior   cingulate   gyrus   and   prefrontal   cortex.   These  

areas   are   very   important   for   mood   and   cognitions.   So   this   is   where   we   have   our   beliefs  

about   our   pain,   our   body,   our   experience.   And   then   of   course,   we   have   the   emotional  

piece   that   comes   with   that.   

 

And   I   think   this   is   important   to   discuss   because   it   is   part   of   what   is   called   the   pain  

neuro   tag.   All   these   parts   of   the   brain,   the   sensory   cortex   and   motor   cortex,   the   parts  

of   our   brain   that   experience   emotion   and   thoughts   and   feelings.   They're   all   connected,  

and   it's   all   part   of   the   condition.   It's   driven   by   the   condition,   but   it   can   also   be  

modulated.   So   when   you   have   that   person   who   comes   in   with   CRPS,   and   they're  

depressed   or   anxious,   fearful,   and   maybe   they're   experiencing   things   like   brain   fog,  

that   could   be   medication   related,   it   can   be   also   condition   related.   Just   being   mindful   of  

that   this   is   just   part   of   their   experience   and   their   process   and   you   do   need   to   help   them  

with   this.   

 

Okay,   now   we're   gonna   talk   about   the   diagnostic   criteria   for   CRPS.   So   the   most   up   to  

date   criteria   that   I'm   aware   of   is   the   Budapest   Criteria.   If   you   have   the   opportunity   to  

read   this   article   by   Harden   from   2010,   I   would   highly   recommend   it.   It's   just   a   nice   way  

to   familiarize   yourself   a   little   bit   more   with   CRPS   and   how   they   develop   this   criteria.  

This   is   also   very,   very   helpful   set   of   criteria.   If   you   are   a   physical   therapist   in   the  

community   and   someone   just   comes   in   to   your   office   after   an   injury   and   it   just   doesn't  

look   right.   And   you   kind   of   are   thinking,   I   think   this   person   has   CRPS,   you   can   refer  

back   to   this   criteria,   I   really   recommend   maybe   printing   it   out,   putting   it   on   your   desk   or  
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having   it   saved   on   your   computer,   because   that   moment   will   come.   And   this   is   a   great  

thing   to   use   when   communicating   with   physicians,   you   can   refer   to   the   criteria,   express  

your   concern   and   advocate   for   your   patient   more   effectively.   So   let's   go   through   the  

criteria.   The   first   is   they   must   have   continuing   pain   that's   disproportionate   to   the  

inciting   event.   The   second   is   they   must   report   at   least   one   symptom   in   three   out   of   the  

four   following   categories.   So   with   CRPS,   like   we   discussed   with   the   pathophysiology,  

these   categories   line   up   with   what's   going   on   from   a   pathophysiological   point   of   view.  

First,   in   the   sensory   portion,   they   should   have   hyperalgesia   or   allodynia,   which   we've  

already   discussed.   Vasomotor   category   includes   temperature   asymmetry,   so   the   limb  

may   be   colder   or   warmer,   compared   to   the   unaffected   side,   there   might   be   skin   color  

changes.   

 

So   you   might   see   someone   with   red   or   blue   or   blotchy   kind   of   skin.   The   Sudomotor,  

edema   category   is   you   might   see   edema   or   sweating   changes,   so   one   limb   will   be  

sweaty   or   than   the   other.   And   if,   you   know,   you   think   systemically   you   would   be   sweaty  

on   both   sides   if   you   were   nervous   or   working   out   something   like   that,   but   for   them,   it's  

just   that   one   limb   and   it's   just   always   sweating.   The   motor,   trophic   category   would   be  

decreased   range   of   motion,   so   willingness   to   move.   

 

There   may   even   be   motor   dysfunction   or   movement   disorder,   conditions   present  

weakness,   tremor,   dystonia,   and   then   trophic   changes   are   changes   in   the   skin,   hair   and  

nails.   What   you'll   see   with   the   nails   is   they'll   be   kind   of   brittle,   kind   of   unpleasant   and  

gross   looking.   Someone   who   is   for   example,   normally   very   hairy   may   not   have   hair   on  

that   limb   anymore.   And   it's   not   because   they   shaved   them   after   the   surgery,   they  

literally   just   lost   all   their   hair.   Skin   changes,   sometimes   they   might   get   these   strange.   It  

may   look   like   just   like   a   different   looking   piece   of   skin   and   it'll   happen   when   their   ,  

sorry,   their   CRPS   is   more   activated   and   then   it   might   even   go   away.   So   it's   just   very  

fascinating   condition.   So   these   are   the   above   category,   there   are   reported   subjective  

symptoms.   The   third   part   here   is   that   they   must   display   at   least   one   sign   at   the   time   of  
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evaluation   in   two   or   more   categories.   So   you're   gonna   actually   see   this   in   the   clinic.  

Again,   same   categories,   When   you're   assessing   them   they   have   hyperalgesia   or  

allodynia.   They   may   have   temperature   asymmetry,   skin   color   changes,   edema,  

sweating,   decreased   range   of   motion   or   willingness   to   move,   you   may   see   tremor   or  

dystonia   changes   in   their   skin,   hair   and   nails.   And   the   fourth   part   is   no   other   diagnosis  

can   explain   the   signs   and   symptoms.   This   last   part   here   is   not   part   of   the   criteria,   I   just  

added   it   for   some   differential   food   for   thoughts.   But   for   example,   a   DVT   looks   a   lot   like  

CRPS   you   might   have   redness,   swelling,   pain,   and   there   might   be   warmth   in   the   limb,  

you   should   really   think   about   that   clinical   picture   and   kind   of   decide   for   yourself,   is   this  

really   more   of   a   DVT   type   of   situation   or   are   we   dealing   with   CRPS?   And   if   you're  

seeing   things   like   hair,   skin,   nail   changes,   unusual   sweating,   then   you're   probably   not  

dealing   with   the   DVT.   Either   way   they   should   be   seen   for   a   medical   assessment   and  

intervention.   

 

You   might   have   someone   with   chronic   venous   insufficiency   who   just   has   slight  

discoloration   of   their   limb   and   increase   swelling,   lymphedema   is   another   good  

example.   It   could   just   be   that   they   have   a   fracture,   and   that's   why   they're   more   painful.  

And   another   really   great   example   is   Raynaud's.   So   when   it's   cold,   people   with  

Raynaud's   will   have   a   change   in   color   in   their   hands,   they'll   turn   blue,   and   they'll  

become   cold.   And   so   this   is   not   CRPS.   It's   just   that's   a   totally   different   condition.   It's  

Raynaud's.   

 

Now,   if   you're   sitting   in   this   clinical   situation   where   you   need   to   assess   someone   and  

determine   if   this   person   does   have   CRPS,   one   of   our   most   powerful   tools,   is  

observation,   you   don't   even   need   to   touch   that   patient   you   can   see   that   there's   color  

changes.   And   that   might   be   red,   blue,   or   blotchy.   You   can   see   that   there's   a   edema   on  

the   affected   side,   you   can   see   the   brittle   nails,   the   hair   loss,   you   can   appreciate   that  

they   don't   have   a   willingness   to   move   or   they   may   have   a   tremor   or   dystonia.   The   other  

thing   that   you   can   do   temperature   in   the   limb.   And   I   highly   recommend   if   you're   gonna  
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be   seeing   more   of   these   patients   to   consider   getting   an   infrared   thermometer,   or   a  

temperature   gun,   you   don't   need   to   actually   contact   them   with   this.   You   just   basically  

pointed   at   the   limb   and   then   it'll   assess   the   temperature.   And   if   there   are   differences  

between   sides,   you   can   document   that.   You   can   also   use   palpation   if   the   patient   is  

willing   to   let   you   touch   them.   And   you   can   see   if   they   have   increased   sweating,   you   can  

feel   the   temperature   changes.   And   you   can   also   do   a   sensory   screen.   So   assessing   for  

allodynia   or   hyperalgesia.   You   can   use   a   cold   tuning   fork   for   the   temperature   piece   or  

you   can   use   pinprick.   So   now   we're   gonna   talk   about   medical   treatments.   So   I'm  

gonna   just   briefly   talk   about   the   medical   management   I   think   it's   important   to   know   and  

I   also   strongly   advocate   that   if   you   do   have   a   patient   that   you   believe   who   has   CRPS,  

or   you   have   a   patient   who   does   have   CRPS,   that   they   should   be   seeing   a   pain  

specialist   who   has   some   knowledge   of   treating   patients   with   CRPS.   Their   medical  

management   is   a   little   unique.   

 

And   there's   a   lot   of   interventions   that   can   be   done.   And   I   just   wanna   kinda   start   with  

some   medication.   So   this   is   a   list   of   different   types   of   medication   that   your   patient   may  

be   on   anti   inflammatories,   drugs   for   neuropathic   pain,   like   gabapentin   or   Lyrica.   Some  

people   are   on   opioids,   but   I   would   say   if   your   patient   is   only   on   opioids,   and   they   have  

CRPS,   I'd   recommend   that   maybe   they   consider   getting   a   second   opinion   from   another  

pain   specialist   who   does   know   how   to   treat   CRPS.   It's   really   difficult   if   someone   is  

addicted   to   opioids,   and   you're   dealing   with   their   CRPS   and   the   nervous   system  

changes   that   happen   with   opioids.   A   patient   may   also   come   in   with   topical   anesthetic,  

such   as   lidocaine   or   ketamine.   And   this   next   one   is   a   really   important   one   and   why   I  

believe   very   strongly   that   when   patients   who   do   have   CRPS   and   you're   identifying  

them   very   early   on   need   medical   management,   the   physicians   may   consider   doing  

sympathetic   nerve   blocks.   With   this,   they're   just   basically   injecting   a   anesthetic   into   the  

sympathetic   ganglion   and   usually   they're   injecting   either   in   the   cervical   spine   or   the  

lumbar   spine.   And   what   I've   typically   seen   as   if   it's   more   of   an   upper   extremity   issue  

there,   you   might   wanna   inject   in   the   cervical   spine   and   if   it's   a   lower   extremity   issue  
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then   they'll   be   injecting   into   the   lumbar   spine.   From   my   clinical   experience,   when  

patients   are   diagnosed   early   and   get   sympathetic   nerve   blocks   as   the   first   line   of  

defense,   there's   CRPS   symptoms   can   be   greatly   reduced,   potentially   eliminated.   And  

so   that's   why   it's   important   that   people   don't   dilly   dally   around   with   a   diagnosis,   the  

sooner   they   can   get   an   intervention,   the   greater   likelihood   that   they   will   have   better  

functional   outcomes.   And   another   thing   that   physicians   will   use   are   ketamine   infusions.  

This   is   a   hot   topic   really   controversial,   especially   in   the   physical   therapy   community.  

The   physicians   that   I   work   with   here   in   Los   Angeles,   they   do   use   this   and   I   have   seen   it  

be   very   highly   effective.  

 

And   I   will   comment   that   the   effects   are   not   permanent   based   on   my   kind   of   clinical  

experience.   Usually   the   effects   will   last   for   potentially   a   couple   of   months,   and   then   my  

patients   who   get   ketamine   infusions   will   go   back   for   another   infusion.   The   benefit   for   us  

with   the   ketamine   infusions   is   that   now   we   have   a   window   that's   opened,   their   pain   is  

better   managed   and   we   can   do   more   functionally.   The   physician   that   I   work   with   we  

discussed   this   at   length   about   does   this   affect   neuroplasticity   and   her   belief   is   that   it  

should   not   affect   neuroplasticity.   In   fact   it   helps   promote   neuroplasticity   in   her   opinion  

with   the   release   of   neurotrophic   factors   and   other   things   that   occur   with   the   ketamine  

infusions.   

 

Physicians   may   also   decide   to   do   ketamine   infusions   if   someone   does   have   a   mood  

disorder,   along   with   the   CRPS,   it   does   help   with   mood.   But   I   would   highly   recommend  

that   if   you   do   have   a   physician   in   the   community   that   you're   looking   for   that   may   be  

doing   these   infusions   that   you   want   someone   who   is   very   thoughtful   and   careful   and  

someone   who   really   takes   the   time   to   decide   that   this   is   the   right   treatment   for   their  

patients.   I've   seen   it   more   as   a   last   line   of   defense   or   someone   with   a   chronic   condition  

where   other   things   just   haven't   been   working.   I   don't   see   it   typically   as   a   first   line   of  

defense   in   the   community.   Finally,   spinal   cord   simulators.   And   these   are   also   kind   of  

more   of   a   last   line   of   defense.   And   I   have   seen   several   people   who   have   benefited   from  
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this   and   others   where   it   just   kind   of   helps   modulate   their   symptoms.   They're   basically  

implanted   in   the   upper   thoracic   spine   or   in   the   lumbar   spine   to   help   modulate   pain.  

patients   usually   will   use   a   temporary   external   device   before   they   implant   the   spinal  

cord   stimulator   that   will   be   there   permanently.   I   just   wanted   to   quickly   answer   a  

question   from   one   of   our   participants.   Julie,   I'm   gonna   read   the   question.   I'm   PTA   with  

CRPS   and   both   lower   legs   and   feet   four   years   into   this   condition   I've   experienced  

increase   hair   growth.   Did   you   say   hair   loss   is   a   symptom?   So   yes,   it   can   go   both   ways.  

You   can   have   someone   have   increased   hair   growth   or   hair   loss.   I've   seen   someone  

where   it   was   just   a   man   who   had   very   hairy   legs   and   his   CRPS   leg   had   no   hair.   So   it's  

just   this,   the   condition   can   present   itself   in   so   many   different   ways,   and   everyone   with  

CRPS   is   very   unique.   

 

Okay.   We're   gonna   go   on   to   the   next   slide.   So   now   we're   talking   about   physical   therapy  

management,   which   is   what   we   get   to   do   for   these   patients.   And   we're   gonna   first   start  

with   assessment   of   CRPS.   Now,   I   just   wanna   start   here.   Which   is,   where   do   I   even  

start?   I   just   wanna   say   these   patients   when   you're   first   treating   them   can   be   very  

overwhelming   and   it   just   feels   like   there's   so   much   going   on   and   they're   so   painful.   And  

if   you're   a   very   empathetic   person,   it   can   be   very   challenging   to   work   with   these  

patients.   When   you   feel   like   you   don't   have   the   tools   or   where   to   go   or   what   to   do   with  

these   people.   I   would   say   where   to   start   is   really   just   listen   to   your   patient   and   start  

asking   meaningful   questions.   

 

And   I   know   this   is   a   little   cheesy,   but   I   just   think   it's   really   important   'cause   it'll   make  

your   treatments   so   much   more   effective.   You   really   wanna   understand   how   CRPS  

affects   them   as   an   individual.   And   even   with   this   last   question,   you   know,   this  

participant   had   hair   growth,   but   someone   you   might   meet   might   have   hair   loss,   or   they  

might   not   have   any   hair   changes   at   all,   and   they   might   change   it   .   Everyone   is   so  

unique   that   you   really   need   to   figure   out   how   to   CRPS   uniquely   affects   your   patient   as  

an   individual,   it's   helpful   to   also   ask   questions   that   are   related   to   the   Budapest   Criteria  

12  
 



 
 

and   relate   those   questions   to   how   those   signs   and   symptoms   might   affect   them   in   their  

daily   life.   I   would   say   this   is   also   really   important   because   it   establishes   that   you   are   a  

care   provider   who   understand   CRPS   and   people   with   CRPS   who've   been   running  

around   in   the   medical   community   where   no   one   doesn't   really   understand   their  

condition.   It'll   be   really   a   nice   breath   of   fresh   air,   in   treating   these   patients   because   then  

they   will   know   that,   no   this   person   understands   what   I'm   going   through.   Also,   I   would  

highly,   highly   recommend   focusing   on   establishing   functional   and   meaningful   goals.  

This   is   important   because   you   can   get   easily   trapped   into   focusing   on   pain   symptoms.  

And   unfortunately,   in   this   patient   population,   it   is   really   difficult   to   rely   on   things   like   the  

pain   scale,   your   hope   is   that   their   pain   will   slowly   diminish   over   time.   

 

And   it   can   and   I've   seen   it   definitely   with   good   medical   management   and   good   physical  

therapy.   But   it's   important   to   go   function   first,   and   to   focus   on   improving   their  

functional   abilities   because   once   people   start   improving   their   function,   their   nervous  

system   will   start   regulating   itself   more   appropriately   and   their   pain   will   start   managing  

itself   in   a   better   way.   So   I   basically   you   wanna   take   all   the   subjective   information,   and  

then   you   wanna   turn   it   into   patient   specific   assessment   and   treatments   so   that   you   can  

really   tackle   your   patients'   needs.   

 

Things   that   are   really   helpful,   in   addition   to   just   subjective   information   is   getting   self  

reported   outcome   measures.   I   really,   really   like   the   patient   specific   functional   scale.  

And   if   you   haven't   used   it   before,   I   really   recommend   you   check   it   out.   You   can   just  

look   it   up   online,   it's   really   easy.   Basically,   the   patient   decides   what   the   functional   tasks  

are,   that   they're   having   difficulty   with.   And   then   they   rate   their   ability   to   do   that   task   on  

a   scale   of   zero   to   10.   Zero   being   unable   and   10   is   being   able   to   do   this   prior   to   the  

onset   of   their   condition.   I   sometimes   also   will   say,   your   ideal   state   because   for   some  

conditions   that   you   may   treat,   it   might   be   unrealistic   that   this   person   will   improve   to  

100%   but   it's   just   what   is   their   ideal   state   so   you   can   kind   of   phrase   it   that   way   instead.  

And   for   this   population   in   particular,   there   might   be   special   needs   that   they   have,   for  
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example,   if   they   have   allodynia,   and   can't   wear   long   legged   pants   and   can   only   wear  

shorts,   that's   gonna   be   really   hard   to   do   in   the   winter.   And   maybe   they   wanna   be   able  

to   wear   pants,   or   maybe   they   wanna   be   able   to   wear   a   really   nice   dress   for   someone's  

wedding   or   something   like   that.   So   they   can   decide   what   the   goals   are.   And   then   they  

get   to   rate   the   ability,   and   a   two   point   change   is   considered   significant.   So   that's   why   I  

really   recommend   this   scale.   The   other   one   that   I   really   like   is   the   Foot   and   Ankle   Ability  

Measure.   It's   a   great   tool   because   it   breaks   things   up   into   ADL   specific   tasks   and  

sports   specific   tasks.   So   you   may   have   a   patient   who   isn't   really   interested   in   getting  

back   to   sports.   So   all   those   questions   you   can   just   leave   off   and   focus   on   the   ADL   one  

or   you   can   have   the   two   so   that   people   can   have   a   more   sports   specific   portion   of   their  

outcome   measure.   And   that's   nice   for   when   you're   dealing   with   the   end   of   your  

treatment   process,   your   plan   of   care.   Then   of   course,   you   have   the   classic   Lower  

Extremity   Functional   Scale.   

 

There's   also   an   Upper   Extremity   Functional   Scale.   And   then   of   course,   the   DASH.  

These   are   all   great   outcome   measures   that   you   can   track   functional   progress   from   the  

patient's   point   of   view.   Now,   I   wanna   break   this   down   a   little   bit   before   we   really   get  

into   the   assessments.   And   I   have   found   this,   one   of   the   easiest   ways   for   me   to   really  

break   apart   this   complicated   problem   and   turn   it   into   something   a   little   more   simple.   

 

And   that   is   how   I   like   to   think   about   my   patients   are   patients   of   CRPS   are   basically   an  

orthopedic   patient   with   something   else   added   on   top.   And,   with   these   patients,   they  

had   some   sort   of   physical   trauma,   they   had   a   surgery   or   an   accident,   they   may   have  

been   immobilized,   and   then   all   of   a   sudden,   there's   other   things   that   happen   right   and  

typically   when   we   have   a   patient   post-surgery   or   mobilization   or   physical   trauma,   we  

would   treat   them   like   any   other   orthopedic   patient.   They   have   certain   impairments,   they  

may   have   mobility   deficits   because   of   immobilization,   flexibility   deficits.   Maybe   they  

have   atrophy   because   they   lost   that   muscle   mass   and   they   have   strength   deficits.   They  

may   even   have   difficulty   with   their   neurodynamics.   But   in   patients   with   CRPS.   Now   you  
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have   on   top   of   that,   autonomic   issues,   right,   their   skin   is   changing   colors,   their   skin  

itself   might   be   looking   different.   They   have   edema,   temperature   changes.   They   may  

also   have   postural   orthostatic   tachycardia   syndrome,   which   is   also   known   as   POTS.  

And   so   this   picture   is   looking   a   little   bit   more   complicated.   And   then   on   top   of   that,   you  

might   have   motor   changes,   right?   They're   don't   have   a   willingness   to   move   because  

it's   painful.   They   may   have   dystonia   or   tremor,   and   they   have   reduced   functional  

mobility.   And   then   on   top   of   that,   they   may   have   even   sensory   changes,   right?   So  

there's   Allodynia,   hyeralgesia,   poor   sensory   discrimination,   they   may   not   even   be  

feeling   sensations   at   a   certain   point   in   time.   And   then   finally,   this   is   the   part   I   think   that  

can   be   very   challenging   at   times   for   a   lot   of   clinicians   is   the   psychosocial   issues.   So  

there   might   be   fear   avoidance,   depression,   anxiety,   pain   catastrophization,  

environmental   occupational   issues,   interpersonal   relationships,   you   know,   spousal   or  

relationships   change,   relationships   between   the   mother   and   daughter,   all   that   kind   of  

stuff.   It   gets   very,   very   complicated.   

 

But   what   I'm   hoping   with   our   talk   today   is   that   in   be   prepared   for   a   really   cheesy  

animation,   but   I'm   hoping   that   we   can   slowly   peel   away   these   layers.   And   at   some  

point,   there's   going   to   be   a   part   where   they   just   look   like   your   standard   orthopedic  

patient,   and   I've   had   this   happen   many   times   where   we've   peeled   away   all   the   sensory  

issues   and   motor   issues.   We've   tackled   some   of   the   psychosocial   stuff   in   our  

treatments.   And   now   I'm   left   with   a   patient   and   I   go,   wait   a   minute,   this   looks   like   or  

hold   on,   this   actually   looks   more   like   patellofemoral   pain   at   this   point   in   time.   And   then   I  

might   treat   them   like   I   would   treat   any   orthopedic   patient,   where   I'm   doing   manual  

therapy,   I'm   making   them   do   more   strengthening   type   exercises,   I'm   working   on   their  

aerodynamics,   and   some   of   these   things   I   might   be   integrating   throughout   my   entire  

treatment   plan.   But   sometimes   I   find   that   you   have   to   get   through   all   the   other   stuff  

first,   and   then   you   can   start   really   addressing   some   of   the   underlying   orthopedic  

impairments.   And   I   bring   this   up   because   it's   important.   I   think   a   lot   of   people   think  

CRPS   is   just,   oh,   it's   centralized   pain.   So   you   just   treat   it   with   neurotherapy   or  
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something   like   that.   No,   this   person   had   an   orthopedic   issue,   and   there's   gonna   be   a  

point   where   if   you   don't   ever   address   that   orthopedic   issue,   now   you   have   a  

nociceptive   pain   driver   that's   going   to   continue   to   input   poor   sensory   information   or   a  

negative   sensory   information   into   the   nervous   system,   and   can   you   continue   to   drive  

peripheral   and   central   sensitization.   So   if   you   really   wanna   help   your   patient   with  

CRPS,   you   really   gotta   get   down   to   the   orthopedic   part   at   some   point,   whether   it's   near  

the   end   of   your   treatment   or   while   you're   working   on   it   throughout   the   entire   course   of  

your   plan   of   care.   

 

Okay,   now   we're   gonna   break   it   down   even   more.   So,   tomorrow,   if   you're   gonna   be  

joining   Julie's   talk,   you're   gonna   you,   we   work   together,   and   we're   gonna   be  

introducing   this   concept   of   a   pie   chart.   So   we   find   that   this   is   a   really   helpful   tool   in  

understanding   a   really   complicated   patient.   So   it's   taking   all   these   different   categories  

and   these   are   like   different   types   of   impairment   categories,   taking   these   categories,  

and   trying   to   determine   what   is   the   picture   of   my   patient?   How   much   sensory  

impairment   does   this   person   have?   

 

How   much   motor   control   issues   does   this   person   have?   What   about   their   physical  

limitations,   their   autonomic   nervous   system   and   how   much   is   the   psychosocial   piece  

really   playing   a   role   in   this   patient's   picture?   Their   clinical   picture.   I   will   say   with   CRPS  

patients   initially   you   probably   are   gonna   have   bigger   psychosocial,   sensory   and   motor  

control   categories.   And   then   the   physical   limitation   part   is   definitely   there.   But   these  

other   bigger   pieces   of   the   pie   in   the   beginning   and   over   time   your   pie   chart   will   change.  

So   this   model   is   nice   because   it   may   look   one   way   in   the   beginning,   but   over   the  

course   of   your   treatment   plan,   it   may   evolve   and   you   can   use   this   to   drive,   how   much  

of   my   time   am   I   gonna   spend   doing   certain   assessments?   How   much   time   should   I  

really   spend   implementing   certain   treatments?   So   we're   gonna   talk   about   this   pie   chart.  

We're   gonna   start   with   the   psychosocial   category.   How   do   you   assess   this?   So   you  

may   really   gather   a   lot   of   information   from   subjective   reporting.   So   they   may   tell   you  
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different   things   about   their   life,   maybe   they   live   alone,   maybe   they   have   poor   social  

support.   Maybe   they   have   great   social   support.   Maybe   they're   family   dynamics   are   a  

little   unusual.   You   can   find   a   lot   of   information   from   this   reporting.   You   can   use   self  

reported   outcome   measures,   you   can   just   appreciate   their   effect.   And   you   can   also  

observe   maladaptive   pain   behaviors.   So   they   may   be   possibly   avoiding   social  

situations   or   avoiding   certain   physical   activities   or   just   different   things   like   that   or  

bracing   or   clenching   or   sitting   in   a   very,   they   just   look   uncomfortable   type   of   position.  

Then   for   the   autonomic   part,   you   can   assess   vitals   and   I   would   say   that's   actually   a  

very   important   thing   to   do   with   someone's   CRPS.   They're   typically   on   a   lot   of   different  

types   of   medications,   they   may   have   POTS,   so   doing   an   orthostatic   assessment   might  

be   great.   You   could   do   a   breathing   assessment,   you   can   check   skin   temperature.   Then  

for   physical   limitations.   

 

We're   not   gonna   spend   a   lot   of   time   talking   about   how   to   assess   these   because   we   all  

know   how   to   do   that.   You   can   look   at   range   of   motion,   flexibility,   neurodynamics   is  

actually   a   really   important   part   in   this   population,   because   they   may   have   had   a  

peripheral   nerve   injury.   Neurodynamics   is   a   really   great   intervention   for   reducing   neural  

inflammation,   you   may   wanna   consider   really   looking   at   that   when   it   feels   appropriate  

to   you,   you   might   wanna   see   joint   mobility   and   strength.   motor   control,   using  

movement   analysis   is   a   really   important   tool   and   the   easy   tool   to   use   to   just   understand  

where   they   are   functionally,   you   can   look   at   muscle   activation,   I   do   do   a   trial   of   mirror  

therapy   sometimes   and   I'll   basically   have   them   look   in   the   mirror   or   do   certain  

movements   if   I   think   they're   appropriate   to   try   it.   

 

And   I'll   time   the   onset   of   symptoms.   Sometimes   people   have   symptoms   with   mirror  

therapy.   I   just   wanna   understand   their   tolerance   to   this   potential   intervention.   You   can  

also   use   right   left   discrimination,   or   it's   also   called   laterality,   we'll   discuss   this   more.  

You   may   look   at   video   feedback,   showing   them   how   they   look,   move,   pictures   of  

different   things   or   you   might   use   surface   EMG.   And   then   for   the   sensory   part.   You   may  
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use   two-point   discrimination,   kinesthetic   awareness,   tactile   localization   and  

graphesthesia.   We'll   dig   more   into   these   in   just   a   moment.   So   for   the   autonomic   part,  

like   we   talked   about,   you   can   look   at   breathing   pattern.   Sometimes   if   you   just   focus   on  

working   on   some   deep   breathing   initially,   you   may   see   initial   change   in   pain,   they   may  

have   a   drop   in   pain   symptoms.   This   is   so   powerful.   And   I've   definitely   use   this   with  

patients   to   help   modulate   pain   symptoms.   So   if   we're   doing   an   activity,   things   are   kind  

of   acting   up   a   little   bit,   maybe   they   use   their   deep   breathing   and   they   can   drop   their  

pain   down   a   little   bit   then   we   can   keep   going   on.   So   breathing   is   a   really   important  

thing   to   look   at.   Vital   signs   like   we   talked   about,   they   may   have   POTS   or   other  

autonomic   issues.   

 

You   may   look   at   heart   rate   variability,   skin   temperature,   or   just   look   at   visual   inspection  

for   color   changes   in   the   limb,   et   cetera.   For   the   psychosocial   piece   assessing   this,  

there's   a   lot   of   great   outcome   measures   that   are   very   helpful   like   the   Pain  

Catastrophizing   Scale,   chronic   Pain   self-Efficacy   Scale,   Fear-Avoidance   Belief  

Questionnaire.   The   Central   Sensitization   Inventory   can   be   helpful,   but   it's   kind   of  

looking   more   at   global   changes   in   the   whole   system.   So   potentially   may   not   be   helpful  

for   some   cases.   And   then   a   really   great   one   is   the   Hospital   Anxiety   and   Depression  

Scale.   This   may   give   you   a   good   read   on   whether   you   may   wanna   refer   someone   for  

psychological   counseling.   It's   a   very   hard   condition.   People   don't   understand   it.   Family  

doesn't   understand   it.   

 

The   medical   community   doesn't   understand   it   sometimes.   So   just   the   trauma   of  

dealing   with   this   condition   can   be   difficult.   I'm   gonna   answer   a   question   real   quick   from  

Sarah.   What   tool   do   you   use   for   heart   rate   variability?   This   is   a   great   question.   There  

are   some   apps   out   there   that   do   link   with   chest   straps   that   you   can   use.   I'm   sorry,   I  

can't   remember   the   name   of   the   one   I   think   it's   called   HRV.   There's   another   app   that  

uses   the   finger   on   the   light,   you   know,   for   checking   pulse   on   your   phone.   And   I   think  

it's   called   .   But   the   accuracy   of   the   the   finger   reading   may   not   be   as   great   as   using   a  
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chest   strap.   So   you   could   investigate   those   apps,   you   do   need   something   that  

basically   helps   you   calculate   the   heart   rate   variability.   I   don't   know   if   you   can   really   do  

that   on   your   own   without   some   sort   of   device.   I   hope   that   answers   your   question.   And  

let's   go   on   to   the   next   slide.   Okay,   for   sensory   assessment.   So   two-point   discrimination  

is   probably   my   number   one   tool   because   it   gives   you   objective   data.   And   this   is   really  

important   in   a   population   where   sometimes   you   just   feel   like,   I   really   don't   know   how   to  

track   success   with   this   person.   How   are   we   making   progress?   Because   sometimes   you  

can't   really   touch   them   that   much   or,   you   know,   they're   not   really   willing   to   move.   So  

how   am   I   gonna   know   that   they're   actually   getting   better?   Two-point   discrimination   is  

something   that   you   can   also   use   to   track   changes   with   central   sensitization.   If   they're  

improving,   then   their   tow-point   discrimination   will   improve,   and   hopefully   their   pain  

symptoms   will   too.   

 

And   in   the   literature,   there   is   a   correlation   between   worse   measurements   for   two-point  

discrimination.   Those   types   of   people   typically   have   increased   pain   symptoms.  

However,   it's   a   correlation   not   necessarily   causation.   So   it's   just   something   to   measure.  

And   it's   a   nice   objective   tool.   In   this   article   by   Kathleen   in   2013.   I   highly   recommend   if  

you   can   get   access   to   it,   there's   a   great   little   picture   that,   again,   you   can   print   out   or  

save   it   to   your   computer.   Or   you   can   save   this   slide.   This   is   the   normative   data.   It   was   a  

very   small   study   of   young   healthy   individuals,   but   at   least   you   can   kind   of   have  

something   to   compare   it   to.   

 

I   also   highly   recommend   just   comparing   to   the   unaffected   side   and   then   basing   it   on  

that   patient's,   quote   unquote,   normal.   Now   how   do   you   do   this?   So,   you   can   see  

there's   a   picture   here,   we   bought   these   calipers   on   Amazon,   there   may   be   like   $10.  

What   you're   gonna   have   to   do,   the   patient   do   is   you   want   them   in   a   comfortable  

position.   You'll   have   them   close   their   eyes.   And   then   what   you're   gonna   do   is   you're  

gonna   take   the   calipers,   and   you're   always   gonna   use   two   points   the   whole   time.   But  

you'll   what   you'll   instruct   the   patient   to   do   is   say,   to   have   them   tell   you   let   me   know  
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when   it   feels   like   I'm   touching   you   with   two   distinct   points.   And,   or   if   you   use   the  

instructions,   tell   me   if   you   feel   like   I'm   touching   you   with   one   or   two   points.   I   also   let   my  

patients   know   sometimes   you're   gonna   feel   a   lot   in   a   row   and   that's   okay.   But   I   want  

you   to   know   or   tell   me   if   it's   one   or   two   points.   Again,   you   are   gonna   use   two   points   the  

whole   time.   So   you'll   start   with   the   calipers   close   together,   slowly   spread   it   apart   until  

you   reach   the   point   where   they   say,   oh,   I   feel   two   distinct   points.   I've   had   one   person  

tell   me,   oh,   I   feel   two   distinct   points   when   I   was   touching   their   upper   thigh   and   their  

mid   shin.   So   potentially   your   calipers   might   not   even   be   big   enough.   So   just   keep   that  

in   mind.   And   this   is,   again   a   great   objective   tool   that   you   can   use   and   educate   your  

patients   to   say,   the   reason   why   this   is   so   off   for   you   is   that   you   have   changes   in   your  

central   nervous   system.   

 

And   my   job   as   a   clinician   is   to   help   rewire   your   brain   and   we   can   make   this   better  

together.   So   this   is   why   I   love   this   tool.   It's   objective   information   that   you   can   use   and  

your   patient   can   learn   about.   The   next   is   other   sensory   assessments   like   tactile  

localization.   So   all   of   these   assessments   are   looking   at   higher   order   sensory  

processing.   With   this   assessment,   what   you're   gonna   do   is   essentially   you   would  

touch,   their   eyes   are   close,   you   would   touch   the   patient   on   their   limb,   and   then   their   job  

is   to   take   their   finger   and   touch   where   you   touched.   What   I   typically   do   is   I   will   start   on  

the   unaffected   limb   and   then   I   will   then   do   the   affected   limb.   I   also   always   videotape  

this   because   their   eyes   are   closed   so   they   can't   actually   see   what's   happening.   And   it's  

nice   to   review   with   the   patient   because   it's   further   evidence   that   there   is   central  

sensitization   and   that   we   need   to   rewire   their   brain   to   help   them   be   better.   What   you're  

looking   for?   

 

So,   the   patient   should   basically   touch   where   you   touched   at   a   fairly   reasonable   speed  

it   should   be,   it   should   be   rather   quick   actually.   And   it   should   be   pretty   similar   to   the  

unaffected   side.   And   it   should   look   really   automatic.   It   shouldn't   look   like   the   patient   is  

searching   or   trying   to   decide   where   you   touched.   If   you   do   this   on   someone   else   who  
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is   unaffected,   it's   gonna   be   really,   really   fast.   So   let's   play   the   video   to   see,   this   is   one  

of   my   patients   with   CRPS.   And   this   is   us   doing   tactile   localization.   Okay   so   what   you  

saw   with   this   patient   is,   a   no   she   does   not   have   .   She   was   having   difficulty   searching  

she   was   trying   to   find   the   location,   she   was   fairly   accurate   which   was   great   but   she  

was   also   not   that   accurate   sometimes.   And   with   this   patient,   she,   her   CRPS   really  

started   more   after   a   knee   injury.   So   you   may   have   noticed   that   closer   to   the   knee,   she  

was   less   accurate   and   further   away,   she   was   more   accurate.   And   so   how   do   you  

document   this?   There's   a   lot   of   options.   You   could   time   how   long   it   takes   you   and   you  

can   do   a   certain   number   of   points   or   you   can   talk   about   the   accuracy   out   of   a   certain  

number   of   trials,   if   you   like.   I   always   just   like   to   videotape   and   say   see   video   to   make  

my   life   a   little   easier.   

 

But   yeah,   there's   a   lot   of   ways   you   can   document   if   you   plan   to   do   this   assessment.  

The   next   one   that   I   use   a   lot   is   called   kinesthetic   awareness.   This   is   the   ability   of   the  

patient   to   know   where   the   limb   is   in   space.   And   this   is   more   than   just   proprioception.  

This   is   actually   looking   at   it's   like   the   body   image   and   the   orientation   of   the   limb   in  

space   and   the   patient   recreating   it.   So   and   I'll   talk   about   how   to   do   this.   But   what  

you're   looking   for,   again   is   accuracy   of   movement.   So   it   should   look   similar   to   the  

unaffected   side   or   how   you   place   the   unaffected   limb.   It   should   look   pretty   automatic  

and   it   shouldn't   look   like   the   patient   is   searching   for   the   position.   How   you   will   do   this?  

I   find   it's   best   to   maybe   do   things   in   supine   or   not   weight-bearing   and   someone   who's  

a   little   bit   more   sensitive.   But   sometimes   you   might   find   really   interesting   information   if  

you   do   the   assessment   upright   as   well.   But   we're   gonna   start   by   looking   at   the   supine  

video   first.   And   in   this   video,   the   beginning   my   patient   is   a   little   confused   about   what  

we're   doing   so   I   had   to   re-explain   the   instructions.   So   here   we   go.   I'm   gonna   play   the  

video.   So   what   you're   gonna   do   is   essentially   take   the   unaffected   limb   and   put   it   in   a  

position   with   their   eyes   close   and   then   What   the   patient   should   do   after   you   put   the  

limb   back   down   is   they   should   replicate   the   movement   that   you   just   did.   So   we're  

gonna   watch   the   video   of   how   she   responds.   So   she,   in   the   beginning   thinks   she   has  
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to   do   at   the   same   time   but   you   wanna   do   one   at   a   time.   So   as   you   can   see   with   that  

video,   she's   a   little,   a   little   confused   about   where   to   put   her   leg   especially   in   the   later  

movement   options   that   I   had   her   go   through.   And   we're   also   gonna   do,   I'm   gonna  

show   you   the   standing   one   too.   So   we'll   just   watch   that   together.   And   again   appreciate  

how   long   it   takes   her   to   figure   out   what   to   do   with   her   leg   and   how   accurate   she   is.   So,  

with   this   assessment   I   have   her   standing   on   a   block   so   it's   a   little   easier   for   her   to   move  

her   leg   however   she   needs   to   move   it   with   good   clearance.   And   I   have   her   holding   on  

to   the   bar   just   for   balance   'cause   her   eyes   are   closed   during   this   assessment.   

 

And   what   you'll   notice,   especially   in   the   final   movement   is   that   she   does   have   a   really  

hard   time   understanding   what   to   do   with   your   limb   and   where   to   put   it.   For   motor  

assessments,   one   of   our   biggest   tools   is   movement   analysis   is   just   observing,   how   are  

they   walking?   Are   they   weight-bearing?   Do   they   present   with   even   some   sort   of  

dystonia?   For   hand   CRPS   you   might   be   looking   at   how   they   hold   their   limb,   even   just  

at   a   resting   posture.   Sometimes   people   look   almost   as   if   they   have   had   a   stroke.   It's  

just   in   this   weird   kind   of   protected   curled   in   position.   Or   maybe   when   they   use   their  

hand,   it's   just   there   is   isn't   really   that   selective   movement   that   you're   looking   for.   

 

You   may   even   look   at   active   range   of   motion   and   measure   it   the   willingness   to   move.  

You   might   even   look   at   manual   muscle   testing,   that   might   be   something   you're   gonna  

look   at   potentially   in   the   future,   because   if   a   patient   is   sensitive   to   touch   that   might   be  

really   challenging   for   them   to   endure.   You   might   even   use   surface   EMG   to   see   what  

muscle   activity   is   going   on.   And   of   course,   I   really   again,   highly   recommend   using  

functional   measures   to   help   you   track   objective   progress   with   your   patients   and   get   an  

idea   of   basically   their   functional   status.   And   there's   a   list   here   of   different   options.   The  

TUG   is   a   great   one,   even   though   you   might   think,   oh,   this   is   just   typically   for   more   of   a  

geriatric   population.   People   with   CRPS   do   have   balance   issues   and   or   are   a   little  

slower   and   could   be   at   an   increased   risk   of   falling.   And   so   I   highly   recommend  

considering   that.   Even   the   TUG   cognitive,   we   did   talk   about   there   can   be   cognitive  
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changes,   and   using   other   different   types   of   endurance   tests,   or   for   the   upper   extremity,  

the   Nine   Hole   Peg   Test.   Finally,   for   motor   assessments,   you   can   look   at   laterality.   There  

is   an   app,   and   it's   developed   by   the   NOI   group,   which   is   Laura   Mosley   and   David  

Butler's   group   from   Australia.   It's   called   Recognise   with   an   S.   And   basically   the   app   is,  

there's   an   app   for   every   body   part.   And   when,   for   example,   if   you   were   to   have   the  

hand   app,   what   will   happen   is   it'll   show   you   a   picture   of   a   hand   and   the   patient   has   to  

determine   whether   it   is   a   left   or   right   hand.   At   times   the   patient   and   it   determines   the  

accuracy   at   which   they   select   whether   it's   a   right   or   left   hand.   Now   the   normal   values  

and   it's   disclosed   in   the   app   as   well.   So   if   you   need   to   refer   back,   the   app   tells   you.  

The   normal   time   is   1.5   to   2.0   seconds,   and   the   accuracy   is   greater   than   or   equal   to  

80%.   

 

I   use   this   a   lot   in,   during   my   initial   evaluation,   especially   for   the   lower   extremity   patients  

because   you   don't   even   have   to   touch   them.   You   can   assess   whether   they   have   central  

sensitization   just   by   using   this   app.   And   if   they   have   a   change   in   their   accuracy,   it  

becomes   a   really   great   education   point.   It's,   you   know,   a   lot   of   people   will   say,   I   should  

be   able   to   do   this,   and   it   should   be   easy,   but   it's   really   hard   for   me   and   I'm   really  

inaccurate.   And   that   is   another   education   point   of   saying,   this   is   central   sensitization.  

There's   changes   in   your   brain   and   that's   why   we   have   to   rewire   the   brain   together   and  

that's   gonna   be   our   treatment.   

 

Okay,   now   we're   gonna   talk   about   treatment   of   CRPS.   We're   gonna   go   back   to   the   pie  

chart   as   well.   So   thinking   about   our   patient,   if   you   have   a   patient,   that   you're   looking   at  

it   and   you   wanna   break   them   down   and   see,   okay,   after   my   objective   assessments,   it's  

clear   to   me   now   that   their   sensory   category   really   is   a   big   problem,   or   their   motor  

control   or   the   psychosocial   piece   or   the   autonomic   or   the   physical   limitations.   Then   of  

course,   in   order   to   get   the   best   bang   for   your   buck,   you   wanna   try   to   tackle   those  

categories   that   are   giving   them   the   most   trouble.   And   we're   gonna   talk   about   the  

different   categories   as   we   go   along.   For   psychosocial.   You   may   be,   I'm   sorry,   I   just  
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realized   that   this   slide,   didn't   have   some   of   the   treatment   piece,   but   you   might   be  

referring   them   to   someone   who   can   counsel   them   and   provide   some   sort   of  

intervention.   CBT   is   commonly   used   with   patients   with   this   condition,   but   also   thinking  

about   those   interpersonal   relationships.   They   may   need   help   really   understanding   how  

to   be   in   those   relationships   with   this   new   pain   condition.   And   also   you   may   be   trying   to  

address   things   like   fear   avoidance   behaviors   throughout   your   treatment   and   using   pain  

science   education   to   really   help   you   manage   that.   Additionally,   for   autonomic,   you  

might   be   doing   graded   exercises.   Hold   on,   I'm   just   gonna   look   ahead   at   the   slide,   okay.   

 

Okay,   I'm   sorry,   this   slide   I   think   got   duplicated   incorrectly,   but   for   the   autonomic  

section   as   far   as   treatment   goes,   we're   gonna   do   pain   science   education   as   well   and   a  

graded   exercise   program.   If   someone   has   POTS,   then   you're   gonna   do   POTS   protocol,  

and   that   involves   graded   exercise.   You're   also   gonna   do   nervous   system   calming  

activities.   And   that   might   include   deep   breathing   or   mindfulness   meditation.   I   am   not  

gonna   spend   a   lot   of   time   about   how   to   treat   physical   limitations   because   I   think   we   all  

know   how   to   do   that   as   physical   therapists.   This   is   the   bread   and   butter   of   our   typical  

orthopedic   interventions.   

 

But   again,   I   really   wanna   highlight,   one,   you   should   be   thinking   about   whether   this  

person   does   have   some   sort   of   orthopedic   issue   and   you   should   definitely   be   treating  

it.   And   two,   don't   ignore   the   neurodynamic's   piece.   It   can   be   really   helpful   for  

modulating   pain   symptoms.   And   don't   be   afraid   to   also   tension.   And   don't   think   you  

just   have   to   do   nerve   glides,   you   should   really   think   about   exploring   even   nerve   tension  

and   especially   in   chronic   cases,   it   can   be   very   helpful.   You   just   need   to   be   very   mindful  

of   how   to   do   that.   And   you   need   to   be,   you   need   to   just   pace   yourself.   You   don't  

wanna   flare   this   person   up,   but   at   the   same   time,   if   it's   something   that   can   be   helpful,  

you   should   definitely   try   it.   For   the   motor   control   piece,   for   interventions   doing  

neurotherapy,   right,   left   discrimination   or   laterality,   imagined   movement.   And   then   a  

progressive   graded   exercise   program   or   graded   exposure   approach   can   be   helpful   as  
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well.   Finally,   even   though,   these   are   the   assessments,   they're   also   the   treatments.   So  

you   can   do   two-point   discrimination.   You   can   develop   their   kinesthetic   awareness,  

tactile   localization.   And   there's   another   term   if   you're   unfamiliar   with   this,   I'm   gonna  

explain   it   it's   graphesthesia.   So   graphesthesia   is   where   the   patient   closes   their   eyes  

and   you   would   draw   a   letter   like   the   letter   S   on   their   hand,   and   they   have   to   identify  

that   it's   the   letter   S.   So,   graphesthesia,   writing   on   people's   skin,   different   letters,   and  

they   have   to   identify   that.   So   it's   higher   order   sensory   processing,   essentially.   So   we're  

gonna   talk   about   setting   up   the   nervous   system   for   success.   So   our   goal   is   we   need   to  

maximize   the   ability   to   progress   this   person   forward.   And   we   need   to   minimize   the  

opportunity   for   flare   ups,   or   triggering   aberrant   movement   patterns.   So   that   would   be  

someone   who   may   have   CRPS   and   dystonia.   

 

Or   another   great   example   if   we   don't   wanna   use   the   word   aberrant   movement   would  

just   be   potentially   just   not   doing   the   movement   that   we   really   want.   So   maybe   more  

weight-bearing   or   more   use   of   the   limb.   So   how   do   we   do   this?   And   we   do   this   through  

education,   and   also   nervous   system   calming   activities.   I   know   deep   breathing   gets  

talked   a   lot   about,   talked   a   lot   about   but   I   really   feel   like   this   is   an   important   thing   to  

start   with   early   on   in   your   interventions.   If   someone   appears   to   be   highly   anxious,   very  

fearful   or   just   really   high   in   pain   levels   and   just   appears   to   have   a   lot   of   maladaptive  

pain   behaviors.   

 

Breathing   is   a   really   great   way   to   basically   reduce   that   sympathetic   nervous   system  

input   and   push   them   into   more   of   that   parasympathetic   state.   If   someone   is   in   a   high  

sympathetic   state,   they're   going   to   have   high   pain   levels.   And   it's   really   hard   to   work  

with   someone   with   CRPS   and   move   them   forward,   if   you're   already   starting   at   a   really  

high   pain   level,   your   likelihood   of   triggering   a   flare   up   is   probably   going   to   be   greater  

just   because   you   started   so   high   in   pain.   But   if   you   can   really   start   your   session   by  

dropping   them   down,   getting   them   to   do   some   breathing,   get   into   that  

parasympathetic,   out   of   that   sympathetic   state,   you   might   be   able   to   do   more   during  
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that   session.   And   potentially,   like   I   had   mentioned   earlier,   you   might   be   trying   to   do   new  

things   and   push   the   limits.   And   if   they're   starting   to   kinda   get   a   little   bit   more   pain   and  

discomfort,   it's   a   great   tool   to   just   drop   it   back   down.   And   I   have   seen   that   happen  

firsthand,   where   I   had   a   patient,   they   just   were   really   great   at   doing   deep   breathing.  

And   if   their   pain   came   up,   they   would   just   do   the   deep   breathing   and   suddenly   their  

pain   would   be   back   to   baseline,   which   is   a   great   thing.   Mindfulness   meditation,   gets  

talked   a   lot   about,   now,   especially   with   chronic   pain.   And   there's   a   lot   of   apps   out  

there.   And   honestly,   it's   really   what   helps   the   patient,   I   would   say,   and   they   can   try  

things   like   the   Calm   App.   Another   one   is   Stopped   Breathing,   which   is   kind   of   nice.   It's  

free,   and   does   have   breathing   timers   on   it.   

 

And   of   course,   they   can   consider   talking   to   somebody   who,   like   a   psychologist   who  

can   really   guide   them   through   different   types   of   meditation,   as   well.   We're   gonna   talk   a  

little   bit   more   about   pain   science   in   a   moment.   And   the   most   important   thing   I   can  

share   with   you   that   will   save   you   just   so   much   time   and   will   build   so   much   more   trust  

with   your   patients   is   making   sure   in   the   first   few   sessions   you   do   preemptive   education  

about   flare   ups   for   pain   or   potentially   dystonic   movement.   What   I   mean   by   this   is   you're  

gonna   educate   your   patient   that   the   goal   is   to   progress   forward,   which   means   that  

sometimes   the   nervous   system   is   gonna   get   a   little   riled   up,   right?   

 

But   that's   okay.   It's   okay   for   the   nervous   system   to   become   activated   for   that   person   to  

have   a   slight   increase   in   pain   symptoms.   The   goal   is   we   need   it   to   come   down   and   go  

back   to   the   baseline.   And   I   like   to   give   my   patients   a   lot   of   autonomy   in   deciding   what  

is   a   reasonable   time   it   should   take   to   go   back   to   baseline.   My   preference   is   I   really  

don't   want   it   to   go   on   for   more   than   a   few   hours.   And   I   definitely   don't   want   it   going  

more   than   24   hours.   And   I   don't   want   it   to   be   so   bad   that   they   can't   function   the   next  

day.   But   it's   important   to   educate   your   patient   that   my   goal   is   I   wanna   help   you   get  

better.   And   we   need   to   slowly   push   the   nervous   system   to   accommodate   for   these  

different   activities   that   we   wanna   get   back   to.   However,   there's   gonna   be   a   point   where  
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even   though   I'm   trying   to   push   the   line,   we   might   step   over   the   line.   And   that's   called   a  

flare   up.   And   it's   okay,   we're   just   gonna,   you   know,   take   things   a   step   back,   and   that's  

a   normal   part   of   the   process.   And   I   think   trying   to   normalize   that   for   the   patient   and  

also   for   yourself,   because   I   think   it's   hard   for   clinicians   to   be   okay   with   flare   ups   and  

they   are   gonna   happen   especially   if   you're   new   to   treating   this   condition.   You   just  

wanna   really   learn   from   that   and   don't   be   afraid,   it's   okay,   if   a   flare   up   happens.   You  

just   need   to   really   think   about   what   happened   and   how   you're   gonna   regroup   from  

there.   The   other   thing   that's   really   important   for   nervous   system's   success   is   providing  

a   lot   of   choice   and   autonomy.   These   people   have   had   or   have   a   condition   that   basically  

takes   control   of   their   life.   

 

And   giving   them   choice   gives   them   power   over   this   condition   and   giving   them  

autonomy   over   how   long   they're   gonna   do   an   activity,   what   types   of   activity   that   they're  

gonna   do.   What   they   wanna   do   for   the   day,   what   they   wanna   focus   on   is   really  

important   because   it's   gonna   help   them   basically   connect   more   to   the   interventions,  

they're   gonna   have   better   success.   Also,   you're   just   gonna   have   an   easier   time   treating  

them.   Finally,   one   of   the   most   important   other   things   that   you   can   do   setting   up   the  

nervous   system   for   success   is   lifestyle   management.   These   are   just   the   real   basics   of  

existing   as   a   human   trait.   We   all   need   good   sleep,   and   when   someone   has   pain,   it's  

hard   to   sleep.   

 

So   talking   about   sleep,   hygiene,   making   sure   that   they're   doing   everything   in   their  

power   to   get   as   much   sleep   as   possible,   so   that   they   don't   have   a   heightened   nervous  

system.   Taking   in   enough   fluids,   stress   management,   pacing   activities,   making   sure  

that   they're   eating   appropriately   and   enough.   It's   just   taking   care   of   yourself.   If  

someone   in   a   state   where   they   are   just   high   stress,   trying   to   do   a   million   things,   all   their  

jobs,   all   this   stuff   and   not   getting   enough   sleep   in   this   really   heightened   state,   it's  

gonna   be   really   hard   to   move   forward   because   you're   in   this   heightened   state,   you're  

starting   in   a   high   pain   level.   And   so   you're   only   gonna   be   able   to   move   so   much   before  
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you   kind   of   trip   the   flare   up   pain   line.   Okay,   so   let's   talk   about   pain   science   education.  

This   is   also   one   of   the   most   important   interventions   you   can   do   for   these   patients.  

These   patients   are   often   very   confused.   They   don't   understand   what's   happening   to  

them.   Their   medical   providers,   like   their   doctors   are   most   likely   not   educated   about  

pain   science.   And   this   is   really   helpful   for   these   patients   because   they   get   tossed  

around   in   the   medical   community   a   lot.   People   are   afraid   to   treat   them   and   it's  

important   for   them   to   understand   why   their   body   is   doing   what   it's   doing   and   how   we  

can   help   them.   Pain   science   education   has   been   shown   to   reduce   pain   and   improved  

physical   function.   And   this   article   by   Mosley   in   2004.   They   had   patients,   I   believe   with  

low   back   pain,   I   might   be   incorrect   about   that.   

 

But   they   had   patients   who   had   pain.   They   did   a   straight   leg   raise.   And   then   they  

educated   them   about   pain   neuroscience,   they   did   another   straight   leg   raise,   and   they  

had   them   rate   their   pain   and   they   had   reduced   pain   and   improved   straight   leg   raise,  

and   a   forward   bend,   they   did   a   forward   bend,   they   had   improved   active   range   of  

motion,   which   is   really   incredible   just   by   teaching   someone,   they   can   have   a   change   to  

their   nervous   system.   And   that   can   result   in   reduce   pain   and   a   physical   improvement   in  

their   ability   to   do   things.   

 

So   this   is   an   intervention   that   you   can   go   for   and   you   should   go   for,   and   it   is   something  

that   is   improving   their   physical   function.   I   would   highly   recommend   considering   your  

mode   of   delivery,   each   person   is   gonna   be   unique   people   with   CRPS,   who've   had  

CRPS   for   a   long   time,   they   may   have   already   heard   this   stuff   and   so   you   may   need   to  

structure,   how   you're   discussing   it   in   a   different   way   and   being   more   personalized   and  

helping   them   figure   out   well,   you   know,   why   don't   you   agree   with   this?   Or   like,   how   can  

we   talk   about   this   in   different   way?   You   may   be   discussing   it   verbally,   you   might   be  

using   figures,   demonstrating   things,   using   videos.   There's   a   lot   of   great   YouTube  

videos.   There's,   I   think   it's   the   Lorrimer   Mosley   has   when   it's   the   beast,   the   the   little  

wolf   that   is   like   biting   the   person   and   following   them   around.   And   there's   just   great  
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videos   out   there   that   help   people   understand   and   some   people   do   better   with   those  

types   of   things.   There's   also   books,   Adriaan   Louw   has   a   great   series   out   there   for  

different   types   of   conditions.   The   one   for   CRPS   or   one   that   you   can   use   for   CRPS   is  

"Why   Are   My   Nerves   So   Sensitive?"   and   it   goes   through   all   the   elements   of   pain  

neuroscience,   and   it's   nice   and   they   can   go   through   that   workbook   in   the   clinic.   They  

can   do   it   on   their   own.   The   other   one   that's   great   to   go   through   if   you   haven't   seen   it  

already,   is   "The   Explained   Pain   Handbook"   called   "The   Protective   Meter."   It's   by  

Lorimer   Mosley   and   David   Butler.   And   it's   a   great   way   for   patients   to   work   through   how  

to   manage   their   pain   symptoms   in   light   of   just   life   circumstances.   I   also   really  

recommend   doing   pain   science   education   during   your   treatment   sessions.   And   during  

interventions,   if   something   comes   up,   that's   the   opportunity   to   talk   about   it,   right.   This  

is   called   like   microdosing.   

 

And   people   tend   to   digest   it   a   little   bit   better,   takes   longer,   but   I   find   that   it   can   be   more  

effective.   So   if   someone   is   doing   something   and   they're   afraid   or   they   have   some   pain  

symptoms   by   just,   you   know,   looking   in   a   mirror,   it's   an   opportunity   to   talk   about,   you  

know,   this   is   your   nervous   system   just   being   overprotective   of   you.   And   it's   okay   if  

there's   a   little   increase   in   pain   'cause   we   know   it's   not   dangerous.   It's   not   dangerous  

for   me   to   touch   you   with   this   cotton   ball   even   though   it   feels   painful,   but   let's   just   take  

a   break.   

 

And   then   when   you're   ready,   let's   try   again.   And   more   often   than   not,   what   I   find   is  

when   you   redo   that   pain   science   education   piece,   and   you   let   them   have   that   break,  

they're   able   to   do   whatever   it   is   that   you   were   doing   for   longer,   or   they'll   just   have   less  

discomfort   with   it.   So   I   would   just   recommend   trying   the   microdosing   option.   Okay,  

now   we're   gonna   also   talk   about   graded   exposure.   Now   there's   a   lot   of   different   ways  

people   view   this.   Graded   exposure,   in   its   most   traditional   sense   comes   from   a  

psychology   background.   So   thinking   about   if   you   have   a   fear   of   spiders,   right,   so   if   you  

have   a   fear   of   spiders,   maybe   you   start   by   just   thinking   about   a   spider,   then   you   look   at  
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a   picture   of   a   spider,   then   you   maybe   watch   a   movie   about   a   spider   and   then   then   the  

spiders   in   the   room   but   it's   really   far   away   from   you,   and   then   you   get   closer   and   closer  

to   the   spider   until   literally   you're   holding   the   spider.   And   then   you're   okay   with   spiders.  

So   the   graded   exposure   is   this   slow   exposure   to   the   threat   and   for   us,   it's   a   fear   of  

movements   and   reducing   threat   of   movements   for   this   person   and   it   also,   in   this   article,  

they   talk   about   challenging   catastrophic   interpretations.   So,   and   I   don't   know   if   any   of  

you   have   read   any   of   Peter   Sullivan's   work,   where   he   talks   about   cognitive   functional  

therapy,   that   type   of   thing   is   also   very   helpful   in   this   patient   population.   And   I   highly  

recommend   reading   some   of   his   work.   

 

But   basically   it's   getting   that   person   to   talk   about   some   of   their   beliefs   about   why   that's  

scary   to   them   or   why   they   feel   like   that's   dangerous.   Because   remember,   this   is   not   just  

a   limb,   it's   a   brain   and   the   brain   has   thoughts   and   feelings   and   those   are   nerve  

impulses   too.   So   for   us,   this   is   a   big   part   of   the   psychosocial   management   is   doing   the  

physical   thing,   helping   them   build   confidence,   reducing   their   fear   avoidance.   And   this  

has   been   shown   to   improve   quality   of   life,   reduce   catastrophization,   pain,   disability,  

and   again,   fear   avoidance.   So   this   I   use   throughout   my   entire   plan   of   care.   And   I   utilize  

it   in   many   different   ways.   

 

And   it's   just   purely   goal   specific   with   how   I   do   it.   And   we're   gonna   talk   a   little   bit   more  

through   a   patient   case   of   how   to   do   this.   I   would   you   wanna   talk   about   how   do   you  

push   these   people   without   pushing   too   far,   I   like   to   use   an   analogy   called,   I'm   just  

gonna   call   it   the   rattlesnake   analogy.   So   when   a   rattlesnake,   like   if   you're   hiking   and  

there's   a   rattlesnake,   it's   gonna   rattle   its   tail,   right   and   that   should   be   a   sign   that   you  

need   to   like   back   off   and   watch   out   for   a   rattlesnake   and   the   rattlesnake   in   our   senses  

are   flare   up.   So   what   you   might   see   with   these   patients   is   you're   doing   an   activity   and  

all   of   a   sudden,   they're   like   start   changing   colors,   or   there's   a   little   more   edema,   or   you  

might   see   that   their   face   starts   changing,   you   know,   in   a   way   where   they   look   a   little  

uncomfortable   and   some   people   are   very   clever   about   how   they   hide   their   pain  
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response.   These   I   wanna   make   very   clear   are   for   you   to   use,   not   to   disclose   with   the  

patient.   So   don't   tell   the   patient,   oh,   look,   your   leg   is   turning   red,   we   need   to   take   a  

break.   It's   for   you   to   go,   oh,   okay,   I   might   need   to   take   a   break   soon.   And   then   that's  

opportunity   for   you   to   check   in   with   the   patient.   I   wouldn't   say,   are   you   having   pain?   I  

would   just   ask,   how's   it   going?   Are   you,   you   know,   what   are   you   experiencing   right  

now?   How   much   longer   do   you   wanna   go   for   on   this   activity?   Asking   questions   that   are  

not   pain   related,   'cause   we   don't   need   to   just   drive   that   neuro   tag   over   and   over   again,  

it's   more   about   how   much   more   can   we   tolerate?   How   much   work   can   we   function?  

And   then   the   question   comes   up,   is   it   okay   to   experience   pain?   I   say,   yes.   I   think   it's  

okay   that   your   patient   has   a   slight   increase   in   symptoms.   And   the   reason   why   is   a   lot   of  

these   interventions   are   like   habituation.   

 

And   if   you've   ever   done   vestibular   training,   and   you've   done   habituation,   what   you're  

doing   is   you're   doing   activities   that   might   basically   increase   someone's   dizziness   and  

the   guidance,   okay,   it's   okay   that   they   have   more   dizziness,   but   it   has   to   subside.  

That's   true   for   us,   we   want   the   pain   to   increase   a   little   bit.   I   mean,   we're   not   trying   to  

force   it   to   happen,   but,   you   know,   it's   okay   if   it   increases   a   little   bit,   but   it   needs   to  

subside   and   go   back   to   their   baseline,   not   to   zero   'cause,   you   know,   that   might   be  

impossible   in   that   moment.   So,   back   to   baseline.   Sensory   training.   Okay,   so   this   is   the  

fun   stuff.   And   actually,   it's   part   of   the   fun   stuff.   So   CRPS   is   associated   with   decreased  

tactile   acuity.   

 

And   it's   because   the   primary   somatosensory   cortex   has   rewired   and   it's   disorganized.  

And   so   there's   decreased   tactile   acuity   and   that's   been   associated   with   increased  

intensity   of   pain.   Tactile   discrimination   training   is   better   than   desensitization   alone.   So  

you   may   have   heard   of,   you   know,   desensitization   toolkits,   where   there's   different   types  

of   fabrics,   things   like   that.   It's   better   to   get   more   parts   of   the   brain   involved.   So   doing  

things   like   touching   someone,   not   just   with   just   the   fabrics   themselves   till   they   get,   you  

know,   irritated   but   rather   picking   two   different   fabrics   and   saying,   oh,   this   is   a   cotton  
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ball,   oh,   this   is   a   rough   towel   and   deciding   between   the   two.   So   getting   more   involved  

than   just   rubbing   until   they're   irritated.   According   to   the   ,   you   do   wanna   do   a   lot   of  

training.   This   is   neurological   rehabilitation.   So   doing   a   lot   of   training   is   important.   But  

tolerance   is   our   limiting   factor,   right?   We   can't   do   just   30   minutes   of   training   and   now  

they're   flared   up.   It   might   be   you're   only   doing   three   little   swipes   or   three   little   things   or  

writing   three   little   letters   and   that's   all   they   can   tolerate.   And   that's   okay.   And   then   you  

just   move   on   to   the   next   thing.   I   also   wanna   make   it   clear   that   when   you're   doing  

sensory   training,   you   don't   wanna   just   rub   fabrics   on   people   or   write   letters   or   do   these  

silly   things.   You   wanna   be   really   specific   in   your   training.   And   you   wanna   focus   that   on  

their   sensory   goals.   So   I   have   a   lot   of   women   who've   had   CRPS   in   their   feet   and   they  

wanna   get   a   pedicure.   That   would   be   a   nightmare   if   you   had   CRPS.   And   you   wanna   get  

a   pedicure.   

 

So,   or   things   like   I   wanna   wear   my   favorite   high   heels,   but   they're   super   strappy   and  

like,   there's   just   a   lot   of   pressure   in   my   forefoot,   and   that's   really   uncomfortable,   or   I  

can't   wear   long   pants   and   people   can't   just   only   wear   shorts   for   their   whole   life,   you  

know,   they   need   to   wear   all   types   of   clothing.   So   you   wanna   gear   your   desensitization  

training   and   tactile   discrimination   training   towards   those   goals   and   using   a   graded  

exposure   approach.   So   what   we   just   discussed,   you   wanna   start   with   something   that's  

least   noxious,   least   thing   that   would   be   the   least   fearful   for   the   patient.   You   wanna  

work   into   the   most   noxious   and   you   wanna   go   from   less   time   to   the   time   required   for  

the   goal.   And   with   the   least   noxious,   most   noxious   might   be   the   least   noxious   to   the  

goal,   which   might   be   getting   a   pedicure.   You   also   might   wanna   try   involving   higher  

level   sensory   processing   like   we   discussed.   So,   if   you're   gonna   be   talking   about   doing  

pedicures,   you   know,   doing   graphic   seizure   with   a   cotton   ball,   so   make   it   meaningful  

for   the   patient   something   related   to   their   goals.   You   might   be   doing   tactile   localization  

with   the   jean   material   versus   the   flannel.   So,   okay,   I've   been   touched   on   my   hand,   and  

it   was   with   the   jeans   or   with   the   flannel,   that   kind   of   thing.   So   again,   going   back   to   I  

wanna   wear   jeans,   and   I   wanna   do   sensory   training   to   help   with   that.   And   then   you   also  
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may   wanna   consider   using   elements   from   graded   motor   imagery   as   well.   So   maybe  

they're   imagining   that   they're   wearing   their   favorite   high   heels,   or   they're   wearing   a  

boot   on   the   unaffected   side   in   the   mirror.   So   they   looking   in   a   mirror   and   it   looks   like  

they're   wearing   a   boot   on   that   side   of   the   boot   that   they   love   and   they   wanna   wear.   You  

can   even   do   manual   therapy   on   the   unaffected   side   in   the   mirror   as   a   way   to   progress  

towards   being   able   to   do   manual   therapy   on   the   affected   side.   So   there's   a   lot   of   great  

ways   you   can   be   super   creative   with   this   stuff.   And   it's   really   fun   and   'cause   you   don't  

really   get   to   do   this   type   of   thing   with   your   standard   orthopedic   patient.   And   it's   great  

to   see   people   meet   their   goals.   And   I   just   wanna   go   back   to   some   of   the   graded  

exposure   piece.   For   example,   with   some   of   my   patients,   it   might   be,   they   wanna   wear  

pants   all   day   for   work   or   something,   you   may   have   them   wearing   their   pants   for,   you  

know,   at   home   for   like   five   minutes,   and   then   maybe   they're   doing   it   for   10   minutes,  

and   then   they're   wearing   it   for   an   hour   and   then   maybe   they   wear   it   outside   or   maybe  

they   wear   it   in   their   goal   context,   which   is   work,   which   might   be   a   highly   stressful  

environment,   all   those   types   of   things.   

 

So   you   wanna   just   be   really   goal   specific   and   think   about   the   entire   context   of   the  

situation.   Okay,   now   we're   gonna   talk   about   graded   motor   imagery.   So   this   is   a   really  

important   piece   to   managing   patients   with   CRPS.   You   probably   have   heard   of   it   from  

any   type   of   chronic   pain   lecture   you   may   have   attended.   And   there's   three   parts   to   the  

process   and   the   goal   is   to   retrain   the   brain.   So   the   first   part   is   laterality   or   right   left  

discrimination   that's   that   looking   at   pictures   of   hands   or   feet   or   whatever   body   part   is  

involved.   The   next   step   is   imagine   movement.   And   then   finally   is   mirror   therapy.   Graded  

motor   imagery   can   help   reduce   pain   and   improve   function.   And   I   will   say   the   research  

is   pretty   limited.   And   sometimes   it   seems   pretty   discouraging.   But   I   do   wanna   just  

mention   that   with   the   research,   it's   done   in   a   very   particular   way   where   it's   each   part   is  

done   kind   of   one   at   a   time.   And   what   I   would   advocate   for   is   really   think   about   using  

these   tools   'cause   they   are   powerful   tools,   but   using   them   in   a   really   functional   goal  

specific   way,   and   don't   feel   like   you   have   to   use   these   tools   in   a   very   specific   order.   The  
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laterality   always   ends   up   being   first   because   there's   only   so   much   you   can   do   with  

that,   you're   just   looking   at   pictures   of   hands   and   feet.   So   that   typically   is   an  

introductory   intervention.   But   the   imagine   movement   in   the   mirror   therapy   you   can   use  

throughout   the   entire   plan   of   care   process   from   starting   with   just   weight-bearing   to  

getting   to   running   and   doing   higher   level   activities   you   can   use   this   for   so   many  

different   parts   of   your   plan   of   care.   Dosage.   So   the   Bowering   article   is   a   schematic  

review   and   in   that   systematic   review,   they   listed   the   different   articles   that   they   explored.  

And   these   were   the   different   dose   options   that   were   in   there.   

 

Again,   think   this   is   neurological   rehab,   and   you're   gonna   need   to   practice   a   lot   and   you  

need   to   do   it   very   often.   So   some   of   the   different   articles   did   one   hour   per   session,   five  

days   per   week,   some   people   did   10   minutes   every   waking   hour,   and   15   to   30   minutes  

daily.   The   typical   duration   was   four   to   six   weeks.   I   will   say,   in   my   mind,   because   I  

wanna   be   function   focus.   I   might   be   doing   this   basically   over   their   entire   plan   of   care.  

But   in   the   research,   it's   typically   done   for   four   to   six   weeks.   And   what's   nice   about  

these   options   is   you   can   use   all   of   this   depending   on   what   your   patient   presents   with.   

 

So   10   minutes,   every   waking   hour   might   be   more   tolerable   than   doing   one   hour   straight  

right   or   10   minutes   every   waking   hour   might   be   more   doable   because   they   just   have  

life   stuff   come   up   and   they   need   to   kind   of   mix   and   match   throughout   their   day.   Now  

we're   gonna   talk   about   laterality.   So   again,   it's   your   ability   to   discern   between   a   right   or  

left   body   part.   The   reason   why   this   is   used   in   this   population   is   it   relies   on   your   body  

schema,   so   your   ability   to   know   the   representation   of   the   hand   in   space,   and   it's   been  

associated   with   motor   systems   for   the   control   of   that   action.   And   it's   sensory   input   and  

motor   input   kinda   integrated   together.   This   activates   the   premotor   cortex   and   higher  

levels   of   sensory   processing.   So   that's   why   this   is   a   great   first   starting   intervention.   And  

what's   nice   is   they   don't   have   to   move   if   it's   like   a   lower   extremity.   They   don't   have   to,  

like   be   touched   all   that   kind   of   stuff.   So   it's   a   great   tool,   I   would   recommend   having  

them   download   the   Recognise   app   and   do   this   on   a   regular   basis.   Usually   about   the  
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app   is   about   six   to   $7.   So   if   your   patient   can't   afford   that,   you   can   get   creative.   There's  

also   another   app   called   Orientate,   that's   free,   but   it's   very   limited   if   you   don't   have   the  

in   purchase.   If   you   don't   get   the   in   purchase   stuff,   you   can   get   creative.   You   can   look   at  

Google   Images,   just   type   in   the   word   foot.   And   then   go   to   Google   Images   and   just   look  

at   feet   and   then   identify   right   versus   left,   or   they   can   look   at   magazines   and   circle   the  

right   sides   or   just   watch   people   in   public   or   take   pictures   of   the   patient's   limb   that   like  

their   actual   limb   and   then   create   your   own   right   left   discrimination   thing.   There's   a   lot   of  

options   that   you   can   do   if   you   can't   just   get   the   app.   The   next   step   in   the   process   is  

imagine   movement.   

 

So   this   actually   activates   the   motor   cortex   similar   to   when   performing   the   movement.   It  

accesses   the   person's   virtual   body.   And   this   is   actually   used   also   in   high   level   athletes.  

So   you   may   have   heard   of   athletes   who   practice   doing   free   throws   in   their   mind,   it's  

mental   practice,   and   they   have   improved   performance.   So   that's   a   great   analogy   I   use  

in   my   patients   because   sometimes   they   find   these   interventions   to   be   very   weird.   And  

so   if   you   can   relate   it   to   the   fact   that   high   level   athletes   are   using   this   tool   and   then   this  

can   improve   your   physical   function,   it   helps   them   with   .   

 

I   would   definitely   start   with   a   positive   image   and   using   positive   environmental   contexts,  

and   then   you   can   kind   of   maybe   progress   to   focusing   on   the   body   with   more   specific,  

you   know,   movements   or   sensations   and   that   might   be   something   that   they   have   to  

build   tolerance   to.   So   an   example   might   be,   you   might   be   having   them   pretend   like  

you're   walking   on   clouds,   it's   soft,   it's   light,   it's   effortless.   You're   describing   this  

verbally   to   the   patient.   And   then   you   may   be   progressing   to   you're   walking   on   a   hiking  

trail,   and   it's   rough,   uneven,   your   leg   is   strong   and   just   kind   of   going   through   this  

process   of   them   imagining   this   environment   that   they   wanna   get   to   eventually,   right.   So  

you   might   wanna   start   with   something   that's   less   provoking   and   something   that's  

maybe   potentially   more   provoking   and   I   have   had   patients   have   a   increase   in   their  

symptoms,   just   imagining   the   movement,   and   that   can   be   a   normal   part   of   CRPS.  
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Because   you're   just   activating   the   motor   cortex,   you're   activating   the   neuro   tag,   so  

they   may   have   a   pain   experience,   so   you   may   need   to   grade   this   as   well.   Now   we're  

gonna   talk   about   mirror   therapy.   So   this   gets   used   a   lot   and   there's   a   lot   of   people  

probably   have   heard   of   it.   It   activates   the   motor   cortex   through   visual   input,   and   this   is  

considered   the   final   stage   of   GMI.   Now,   I   wanna   show   you   a   video   of   what   happened  

to   one   of   my   patients   with   CRPS   when   we   did   mirror   therapy.   So   my   patient   came   to  

me   as   the   first   day   and   she   said,   "I   can't   move   my   toe,   "I   haven't   been   able   to   move  

my   toe   for   two   years."   And   so   since   mirror   therapy   activates   the   motor   cortex   through  

visual   input,   I   thought,   let's   try   mirror   therapy   because   maybe   we   can   get   the   total  

move.   So   this   is,   let's   see   the   video   of   her   moving   her   toe   for   pre-mirror   therapy.   So  

what   you   can   see   is,   she   has   limited   range,   she's   kind   of   tentative   almost   with   lifting  

her   toe   or   it   just   seems   almost   uncoordinated   in   a   really   strange   way.   

 

Okay,   so   let's   watch   the   next   video   of   post-mirror   therapy.   Okay,   and   then   what   you  

can   see,   is   she   gets   more   range   of   motion   and   it's   just   a   more   immediate   movement,  

which   is   really   exciting.   She   almost   doubles   her   range   of   motion.   And   that   was   just   with  

a   couple   minutes   of   mirror   therapy.   So   what   I   would   say   is,   I   think   there's   this  

misconception   that   mirror   therapy   is   going   to   make   someone's   pain   disappear.   I   have  

seen   that,   I   have   seen   it'd   be   a   pain   management   tool.   But   what   I   think   we   really   need  

to   think   about   is   watching   the   affected   limb   during   mirror   therapy   and   seeing   if   it   also  

affects   their   motor   abilities,   'cause   that's   what   we're   looking   for,   right.   If   activates   the  

motor   cortex,   potentially,   you   may   see   an   improvement   in   their   motor   function.   

 

And   the   other   piece   is   that   I   wanna   make   really   clear   is   that   you   may   have   an   increase  

in   pain   symptoms   with   doing   mirror   therapy.   And   that   can   be   a   very   typical   response.  

So   again,   you   may   need   to   grade   this.   And   so   we're   gonna   talk   about   how   you   might  

do   that.   So   the   first   step   might   be   you   just   have   the   patient   look   in   the   mirror.   And   what  

I   would   say   is   I've   had   a   patient   literally   almost   throw   up   by   just   looking   in   the   mirror,  

because   they   were   just   really   disowning   their   limb,   and   that   might   be   too   much   for  
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them.   So   maybe   you   can't   even   do   mirror   therapy,   to   start,   maybe   you   have   to   go   back  

to   laterality.   But   maybe   viewing   is   not   a   problem,   right.   So,   then   you   move   on   to  

moving   just   the   one   limb.   So   let's   play   the   video   for   the   unaffected   limb   only.   So   with  

this   person,   they   are   moving   just   their   unaffected   limbs.   So   that's   the   limb   that   as   you  

can   kind   of   see   there,   the   mirror   is   placed   so   that   it's   reflecting   the   unaffected   limb   and  

they're   only   moving   the   unaffected   limb.   This   is   a   great   way   to   start   because   the   brain  

can   get   tricked   into   thinking   that   the   affected   limb   is   moving   and   that   might   be  

provoking.   Okay,   let's   play   the   next   video.   So   then   you   may   progress   let's   say  

someone's   doing   fine.   

 

You   may   progress   to   using   both   limbs   at   the   same   time.   So   they   should   be   moving   the  

limbs   together   and   the   whole   time   the   patient   is   looking   at   the   reflected   image.   And  

they're   just   looking   at   the   reflection   the   whole   time.   Okay,   we   can   go   back   to   the   slides.  

Now   one   thing   that   I   wanna   also   remind   you   of   is   that   rattlesnake   analogy,   right?   So   as  

they're   doing   mirror   therapy,   you   shouldn't   be   looking   in   the   mirror   with   them.   You  

should   be   looking   at   their   affected   side   and   seeing   are   they   having   color   changes?   Or  

is   there   something   happening?   Is   there   like   twitching?   Is   it   doing   weird   things?   That  

might   be   assigned   to   you   that   it's   time   to   ask   the   patient   how   they're   doing.   So,   you  

know,   what's   your   experience?   What's   going   on?   Do   you   need   a   break?   Would   you   like  

to   go   on?   

 

And   giving   them   the   autonomy   to   make   those   decisions.   Okay,   so   starting   with   viewing,  

maybe   you   move   to   unaffected   then   you   do   bilateral   movements,   then   you   might   be  

wanting   to   go   into   like,   I   wanna   have   this   patient   start   weight-bearing.   So   you   might  

have   them   weight-bearing   on   the   unaffected   side   only   and   let's   see   if   this   person   had  

CRPS   in   their   foot,   you   have   the   foot   off   the   off   the   ground   so   that   there's   no   pressure,  

there's   no   pain   and   they're   doing   squats   and   then   maybe   their   weight-bearing  

bilaterally   at   the   same   time   doing   squats.   Okay,   now   how   do   we   put   this   all   together?  

Because   there's   just   so   many   things   you   can   do   with   these   patients.   So   I   wanna   do   this  

37  
 



 
 

by   going   through   one   of   my   patient   cases.   And   this   patient   is   a   30-year-old   female   who  

was   diagnosed   with   CRPS   type   II.   After   having,   I'm   sorry,   I   think   that   should   be   CRPS  

type   I.   After   a   lateral   patella   release   surgery.   And   she   started   developing   CRPS  

symptoms   after   this,   is   very   painful.   Her   leg   is   turning   red,   she   had   edema,   it   would   feel  

hot   and   cold.   She   also   had   allodynia   and   difficulty   weight-bearing.   So   she   was   using  

crutches   and   she   also   couldn't   do   knee   active   range   of   motion.   aggravating   factors  

included   weight-bearing,   wearing   tight   pants   with   a   rougher   fabric.   She   had   these  

particular   pants   that   she   needed   to   wear   for   work,   and   she   just   couldn't   wear   them  

because   it   was   very   uncomfortable   for   her.   

 

Cold   temperatures,   so   every   time   she   would   step   into   the   bathroom,   her   leg   would  

really   hurt   because   the   title   was   cold.   Also,   bending   and   straightening   her   knee   was  

painful.   She   didn't   have   any   alleviating   factors   that   she   knew   of.   Now   for   her   current  

level   function,   she   can't   walk   without   crutches.   So   she's   partial   weight-bearing   at   best,  

has   difficulty   dressing,   wearing   clothes.   She   can   only   do   desk   work   and   for   her   job,   she  

had   to   do   some   walking   back   and   forth   between   offices.   And   she   needed   assistance  

with   ADLs,   like   doing   laundry   and   cleaning   just   because   she   was   partial  

weight-bearing.   

 

Previously   she   was   able   to   be   completely   independent   with   all   her   self   care   and   ADL  

tasks.   She   is   a   production   assistant.   So   she   does   this   work,   she   walks   on   set,   runs  

errands,   does   different   things.   She   also   really   enjoy   doing   snowboarding,   running   and  

hiking.   So   for   her   goals,   she   wanted   to   return   to   running,   return   to   snowboarding,   be  

able   to   do   a   full   day   at   work   with   minimal   pain   and   be   able   to   wear   work   pants   for   a   full  

day   with   minimal   pain.   And   some   of   you   may   be   thinking,   is   it   even   possible   for  

someone   to   get   back   to   running   with   CRPS?   And   I   would   say   yes,   is   very   possible.   I've  

had   several   patients   get   back   to   running.   And   it's   just   a   matter   of   really   going   through  

this   process   and   being   goal   oriented   and   functional.   So   let's   kind   of   talk   a   little   bit   more  

about,   oh,   her   objective   exam.   So   the   initial   evaluation.   We   did   a   10-meter   walk,   she's  
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pretty   slow   with   her   crutches   household   speeds.   For   her   laterality   she   was   clearly  

affected.   So   her   left   side   was   less   accurate   and   took   her   more   time   to   do.   Her  

two-point   discrimination   was   very   different   from   side   to   side.   Also,   she   had   significant  

atrophy   of   her   lower   extremity,   and   I   did   notice   some   color   changes.   And   her   limb   was  

a   little   warmer   than   the   right   side.   So   now,   I   wanna   kinda   go   back   to   thinking   about  

how   do   we   organize   someone's   plan   of   care.   And   you   may   do   something   like   this,   or  

maybe   you   did   this   in   school   at   one   point   where   you   started   with,   you   know,   what   am   I  

gonna   do   my   early   phases,   when   I   do   my   middle   phase,   and   what   am   I   gonna   do   at   the  

end   of   my   session,   like   how   many   gonna   get   them   to   their   end   goal.   

 

And   I   would   advocate   that   this   process   is   not   any   different   than   working   with   someone  

who's   post-ACL   who   might   be   fearful   of   weight-bearing.   And   you   just   have   all   these  

other   things   that   you're   adding   on   top,   right.   So   in   the   beginning,   this   is   a   person  

walking   with   an   assistive   device,   they're   having   trouble   weight-bearing,   so   we   are  

definitely   gonna   be   focusing   on   we   need   to   get   weight-bearing   'cause   our   end   goal   is  

we   wanna   do   some   running   or   snowboarding,   that   kind   of   thing.   So   in   order   to   do   that  

goal,   we   have   to   be   able   to   weight   bear.   And   so   I   would   recommend   starting   with  

something   like   the   GMI   process.   

 

So   right   lift   discrimination,   maybe   she's   doing   some   imagined   weight-bearing   and   in  

really   positive   contexts,   maybe   you're   doing   some   yoga   therapy   with   weight-bearing,  

maybe   she's   not   actually   on   that   limb,   like   in   the   previous   slides   that   you   saw.   And   then  

another   piece   might   be   integrating   some   sensory   discrimination   training   to   kind   of   help  

her   be   able   to   start   working   towards   being   able   to   wear   the   articles   or   clothing   that  

she's   going   to   need   to   wear   to   do   the   sport   or   the   tasks   that   she   needs   to   do.   Then   in  

the   early   phase,   now   you're   kinda   moving   into   weight-bearing.   So   you   might   be  

getting,   you're   starting   to   do   some   more   gradual   exposure   to   that.   So   maybe   you're  

using   the   mirror   a   little   bit   or   you're   just   doing   some   pre-gait   type   activities,   giving   that  

person   some   breaks,   slowly   progressing   her   tolerance   to   those   activities,   and   again,  
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progressing   the   wearing   of   the   desired   shoes   and   clothing.   So   if   you   wanna   run,   you  

can't   wear   sandals.   Or   you   can't   wear   boots   or   things   like   that.   You   have   to   wear   the  

tennis   shoes   that   you   need   to   wear.   Or   if   you're   a   high   powered   executive   and   you  

need   to   wear   high   heels   to   go   to   work,   then   you   need   to   be   able   to   wear   those   shoes.  

So   while   all   of   you   know   there's   this   big   functional   goal,   there's   all   these   running   tasks  

happening   at   the   same   time,   they   need   to   be   able   to   wear   the   clothing,   they   need   to   be  

able   to   do   the   weight-bearing   and   all   these   different   task.   In   the   early   phase,   maybe  

you're   going   through   the   GMI   process,   right?   So   you're   focusing   on,   what   I   would   say  

is   you're   looking   towards   the   future,   especially   with   some   of   the   imagine   movement.   So  

maybe   in   the   beginning,   you're   in   that   early   phase,   you're   actually   doing   some   great  

exposure   to   weight-bearing   that   pre-gait   type   activity.   But   then   maybe   while   you're   on  

that   phase,   you're   looking   ahead   to   the   future   and   you're   doing   imagine   walking,   right.   

 

So   you're   looking   to   the   next   phase   in   and   trying   to   build   and   prime   the   brain   for   what's  

gonna   come   next.   So   in   the   middle   phase,   maybe   they're   actually   walking,   so   you're  

doing   a   pace   walking   program,   or   walk,   run   program,   potentially   as   you're   getting   close  

to   the   end   goal.   I   would   also   really   think   about   considering   like,   what   sensory   wise   is  

required   to   do   something   like   running   for   example.   Running   is   literally   jumping   from   one  

leg   to   the   other   four   times   your   body   weight   is   going   through   that   limb,   someone   with  

CRPS   has   to   be   able   to   accept   that   type   of   load   and   impact.   

 

So   you   may   wanna   consider   introducing   a   paced   plyometric   program.   And   an   example  

of   this   might   be   if   you   have   access   to   a   reformer,   or   a   total   gym   or   something   like   that,  

you   might   start   by   having   them   lie   on   the   bench.   And   with   a,   like   a   light   spring,   if   it's   a  

reformer,   they're   doing   a   jump   and   then   a   slow   land.   So   it's   a   really   light   controlled  

landing.   And   then   maybe   you're   progressing   from   two   limbs   to   one   limb,   then   maybe  

you're   in   the   parallel   bars   and   you're   doing   some   jumping   with   upper   extremity   support  

on   two   feet.   Maybe   you're   doing   some   jumps   off   a   box   with   some   support,   and   then  

eventually   you're   loading,   you're   jumping,   you're   pounding   and   then   eventually   you're  
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running   right.   And   then   with   the   GMI   process,   in   the   middle   phase   while   they're  

walking,   doing   maybe   like   a   little   walk-jog   program,   you're   imagining   that   they're  

imagining   that   they're   running   in   they're   desired   contexts.   So   they're   trail   running   on  

their   favorite   trail   up   a   mountain,   you   know,   and   it's   cold   or   all   those   sensory   pieces.   So  

it's   taking   that   end   goal   and   really   slowly   building   all   the   pieces   and   parts   required   for  

them   to   be   able   to   achieve   their   goal.   And   in   the   end,   they're   running   in   the   context   that  

they   desire.   So   on   the   beach,   in   the   mountains,   on   a   treadmill,   whatever   it   may   be.   I  

also   wanna   note   a   lot   of   what   I   just   talked   about   involved   graded   motor   imagery,   and  

graded   exposure.   But   I   want   to   really   remind   you   that   there   might   be   other   things  

required   for   running.   So   if   you   have   an   orthopedic   patient   who   had   an   injury   and   is  

getting   back   to   running,   they   need   to   have   really   great   strength,   right?   They   need   to   be  

able   to   take   on   that   load.   

 

They   also   need   to   have   good   balance   and   proprioception,   if   they're   gonna   be   doing  

trail   running.   I   do   have   a   question   here   from   Amanda.   As   far   as   sensory   exposure  

would   you   recommend   cold   pack,   hot   pack   use   of   modalities   such   as   ?   And   if   so,  

which   stage   would   be   appropriate?   My   recommendation   would   be   or   my   experience   I  

would   say   is   that   people   with   CRPS   typically   do   not   like   cold.   So,   using   a   cold   pack  

can   be   very   noxious   for   them.   

 

And   then   some   people   may   be   sensitive   to   heat   packs,   but   I've   also   seen   some  

patients   with   CRPS   who   love   heat   packs   because   they   always   feel   cold.   So,   it's   really  

patient   specific   and   it's   more   to   kind   of   modulate   symptoms   to   go   on   to   the   part.   is  

basically   simulating   the   sensory   fibers   and   so   with   that,   you   may   have   increased  

sensitivity   and   people   may   not   really   like   it   and   it   might   be   really   irritating   to   them.   But  

you   could   try   if   you   want   it   to   using   maybe   somewhere   else,   like   more   proximately   to  

the   spine   because   how   should   work   or   tends   is   that   it's   activating   those   sensory   fibers  

in   a   dermatome.   And   those   dermatomes   do   go   up   closer   to   the   spine.   So   you   could   try  

doing   that   further   away.   Sometimes   it   can   be   helpful,   and   sometimes   it   isn't   helpful.   So  
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I,   to   be   honest,   I   don't   really   use   these   modalities   as   often   in   my   practice,   because  

there's   just   so   much   more   I   need   to   do   as   far   as   the   brain   rewiring   piece.   So   I   hope   that  

answers   your   question.   Oh,   and   just   with   which   stage   is   appropriate,   it's   really   all   about  

tolerance.   If   they're   not   tolerating   it,   then   it's   probably   not   a   useful   intervention.   Oh,   but  

one   more   thing   I   will   say   about   this.   If   someone   has   a   sensitivity   to   cold,   you   may   be  

wanting   to   do   some   sort   of   graded   exposure   approach   to   that.   And   there   is   something  

called   contrast   baths.   It's   often   gets   recommended   for   people   with   CRPS,   you   do   need  

to   be   careful   because   it   can   be   very   provocative.   

 

How   contrast   baths   work?   The   person   has   their,   you   wanna   start   with   basically   two  

buckets   of   water.   One   is   very,   basically,   like   you   wanna   have   the   buckets   as   close   to  

room   temperature   as   possible,   but   one   is   just   a   little   colder   and   one   is   just   a   little  

warmer.   And   they   go   back   and   forth   between   the   bucket.   So   maybe   they   have   their  

hand   in   there   for   about,   I   don't   know,   five   to   10   seconds,   and   then   they   go   to   the   other  

bucket.   And   they   go   back   and   forth   for   maybe   a   couple   minutes   of   time.   This   can   be  

helpful   for   people   who   have,   they'll   describe   like   burning   symptoms   in   their   hand,   that  

can   help   kind   of   calm   that   a   little   bit.   But   I   have   to   warn   you   it   can   be   very   provocative  

as   well   and   can   cause   a   flare   up.   

 

So   you   do   need   to   grade   it   so   you'd   go   from   a   little   warm   to   a   little   hot   and   then  

eventually   you're   going   to   a   lot   colder   and   a   lot   warmer.   And   of   course   be   wise   about  

this.   Don't   let   your   patient   basically   go   from   ice   water   to   scalding   hot   water   so   that   they  

have   some   sort   of   burn   or   skin   injury.   So   really   advise   your   patients   very   closely   about  

that.   Okay.   Okay,   so   I   just   wanna   share   some   examples   of   my   patient   and   what   we   did  

in   some   of   her   earlier   phases   of   treatment,   just   to   kind   of   give   you   some   fun   and  

creative   ideas   to   try   with   your   patients.   So   we're   gonna   play   this   video.   This   is   a   really  

great   app.   I   think   it's.   Hold   on   I'm   gonna   look   it   up   real   quick.   Before   I   tell   you,   actually  

the,   I   think   it's   on   the   video.   It's   called   Videoshop.   The   app   is   called   Videoshop.  

Basically,   what   I   did   is   I   filmed   my   patient   and   I   had   her   switch   her   socks   too,   I   filmed  
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my   patient   moving   her   right   leg.   And   then   through   the   Videoshop   app.   I   did   a,   I   use,   I  

guess   movie   magic.   And   I   flipped   the   leg,   so   it   looks   like   she's   moving   her   left   leg   but  

this   is   actually   her   right   leg,   when   we   filmed.   So,   what   is   this   look   like   as   far   as  

treatment,   so   basically   the   patient   I   film   on   the   iPad   in   a   way   so   it   looks   like   she's  

looking   at   her   limbs.   She   would   hold   the   iPad,   she's   lying   supine,   she's   holding   the  

iPad   in   a   way   that   when   she   looks   through   the   iPad,   it   looks   like   her   legs   are   moving.  

So   this   is   almost   like   a   unique   form   of   mirror   therapy.   And   basically,   I   have   her   looking  

at   the   video   playing,   and   it's   blocking   her   legs.   The   iPad   is   blocking   her   legs   and   it  

looks   like   her   legs   are   moving.   And   then   let's   go   to   the   next   slide.   I   just   wanna   show  

her   response   because   it's   really   fascinating.   So   she's   watching   the   video   right   now   that  

you   just   saw.   

 

And   I'm   sorry,   it's   a   little   hard   to   see   but   if   you   look   at   her   left   quad   it's   doing   these  

random   little   contractions.   I   believe   this   is   called   myoclonic   jerks,   and   she's   just  

viewing   I   didn't   tell   her   do   anything,   but   just   look   at   the   video.   And   she's   having   this  

kind   of   crazy   motor   response.   She's   also   moving   her   foot   and   her   leg.   So   this   is   just  

really   fascinating   that   she's   having   this   type   of   response   and   just   thinking   about   what's  

going   on   neurologically   when   she's   watching   this   video,   she's   activating   the   motor  

cortex.   Now,   she   didn't   have   increased   pain   with   this   and   I   did   check   in   with   her.   I   said,  

"Do   you   need   a   break?   "How's   it   going?   "Are   you   doing   okay?"   

 

And   she   was   fine   and   she   was   completely   unaware   that   her   leg   was   doing   this.   So   this  

is   just   really   fascinating,   since   she   wasn't   having   any   discomfort   and   one   of   her   goals  

was   to   have   more   knee   range   of   motion.   Then   we   went   on   and   did   heel   slides.   So   I   felt  

like   okay,   she   was   okay   viewing.   So   let's   take   it   to   the   next   level.   Let's   actually   have   her  

move   her   leg   while   viewing   the   video.   So   she's   moving   her   left   leg   while   watching   the  

video.   And   she   had   a   significant   increase   in   her   range   and   she   had   no   pain   or  

discomfort   when   I   took   the   range.   So   initially,   she   had   some   pain.   And   it   was   at   122.  

And   then   after   we   did   the   mirror   or   I   guess   the   video   therapy,   she   was   at   130   and   had   a  
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lot   less   pain.   And   that   was   after   viewing   it   as   a   30-second   video.   And   we   did,   we   did   it  

three   times   and   she   had   this   improvement   in   range.   I   didn't   have   to   do   manual   therapy  

with   her.   She   did   it   you   know,   she   improved   her   range   on   her   own.   So   I'm   gonna   go   to  

the   next   slide.   Oh,   I   guess   we   can   play   the   video.   That's   fine.   So   this   is   her   doing   the  

heel   slides   with   the   video.   And   I   just   think   it's   interesting   when   you   observe   her  

movement   at   first.   It's   kind   of   a   little   jerky   and   just   like   unclear   and   then   it   gets   a   little  

smoother   as   she   goes.   And   I   instructed   her   for   the   range   to   go   as   far   as   she   could  

tolerate   it.   If   it   was   uncomfortable,   that   was   okay,   but   she   got   to   decide   how   far   she  

wanna   push   yourself.   And   then   I   instructed   her   not   to   try   to   push   yourself   too  

vigorously.   We   can   go   back   to   the   slides.   

 

Okay,   then,   with   sensory   training,   I   just   wanna   talk   about   what   we   did   with   her.   This   is  

another   model   that   was   very   kind   to   let   me   take   pictures   of.   So   we   did   sensory  

discrimination   training   with   different   types   of   pants   that   she   owned.   So   I   just   touched  

her   and   she   told   me   which   pants   it   was   and   we   did   tactile   localization   with   that.   We  

also   use   mirror   therapy.   So,   we   wore   the   pants   on,   so   the   right   picture   you   can   see   we  

wore   the   pants   on   the   unaffected   side.   And   then   she   looked   in   a   mirror   and   that   was  

part   of   her   homework.   I   also   had   her   move   her   leg   with   the   pants,   as   a   way   to   kind   of  

get   some   basically   her   brain   use   this   idea   that   she's   gonna   be   wearing   these   pants   and  

it's   okay.   I   also   instructed   her   to   really   pay   attention   to   how   the   pants   felt   on   her  

unaffected   side   and   to   essentially   copy   that   feeling   and   paste   it   onto   the   image   she  

was   seeing   and   paste   it   on   to   the   limb   that   was   affected.   We   also   did   this   fun   thing,   I  

got   this   idea   from   one   of   our   students   at   USC.   So   you   wanna   give   credit   to   that   student  

but.   We   taped   pants   onto   a   mirror   and   it's   kind   of   like   the   paper-doll   effect.   So   we   had  

the   patient   stand.   This   is   part   of   her   homework   to   stand   in   the   mirror   and   wearing   her  

pants.   So   it   looks   like   she's   wearing   her   pants   because   the   reflected   image   of   her  

behind   the   mirror   and   we   just   did   that   to   tolerance.   Also,   we   did   a   great   exposure  

program.   So   we   established   what   is   your   time   tolerance   with   wearing   these   pants?   30  

minutes.   Okay,   great.   So   I   want   you   to   just   wear   your   pants   to   work   for,   you   know,  
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maybe   like   a   couple   minutes   short   of   that   and   then   we're   gonna   build   our   time.   So   we  

started   with   a   little   less   time.   And   then   we   built   up   our   time   a   couple   minutes   each  

week   to   wear   her   pants.   And   we   talked   about   whether   she   wanted   to   try   to   do   this   at  

work   or   at   home   because   it   required   that   she   had   to   change   at   work.   But   she   was   kind  

of   already   doing   this   a   little   bit   'cause   she   was   trying   to   wear   pants,   but   she   just  

couldn't.   So   we   built   kind   of   a   tolerance   program   through   graded   exposure.   Okay,   the  

middle   and   late   phases   to   treatment.   I   really   wanted   to   talk   about   the   optimal   theory  

and   how   we   use   this   to   improve   her   kinesthetic   awareness   and   motor   control   of   her  

knee.   

 

So   if   you   haven't   read   this   article   by   Wulf   and   Lewthwaite   from   2016,   I   highly  

recommend   it.   It's   commonly   used   in   neurologic   physical   therapy   at   this   point   in   time,  

but   I   really   strongly   advocate   that   you   consider   using   these   principles   with   your  

orthopedic   patients   in   order   to   improve   the   motor   control   of   whatever   you're   trying   to  

work   on.   So   if   you   identify   that   as   a   key   pyramid,   really   consider   digging   into   this   little  

bit   more   so   that   you   can   expand   your   ability   to   improve   someone's   motor   control.   So   in  

this   situation   for   her,   we   wanted   to   kind   of   build   a   little   bit   more   kinesthetic   awareness,  

like   where's   my   needs   in   space?   How   can   I   use   it?   And   I   also   wanted   to   encourage  

more   weight-bearing   through   the   limb.   

 

As   far   as   optimal   theory   goes,   you   wanna   use   external   cues.   So   these   are   cues   outside  

the   body,   not   telling   that   person,   move   your   kneecap,   30   degrees   this   way,   or   pay  

attention   to   your   knee,   that   kind   of   stuff.   Don't   let   your   knees   come   together,   those  

kinds   of   things.   You   also   wanna   use   things   like   enhance   expectations.   An   example   of  

this   would   be   you   know,   people   with   CRPS,   like   you   do   really   well   with   this   type   of  

activity,   and   it   really   helps   them   get   back   to   their   functional   levels.   And   there's   research  

that   shows   that   even   though   they're   doing   poorly,   using   something   like   an   example   of  

you   know,   you're   doing   better   than   my   other   patients   with   CRPS   with   this   activity,  

you're   totally   doing   this   much   better   than   those   others   people.   Even   though   it's   not  
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even   true,   their   motor   learning   and   motor   performance   will   be   enhanced.   So   using  

these   enhanced   expectations   with   patients   can   improve   their   motor   learning.   Finally,  

using   autonomy.   Again,   one   because   this   condition   really   takes   over   their   lives,   but  

two,   you   wanna   give   them   the   power   to   stop   when   they   need   to   stop   and   go   when   they  

wanna   go.   And   then   also   you   need   to   help   guide   that   process   though,   because   you  

might   have   someone   who's   super   enthusiastic   and   then   keeps   flaring   up.   Or   you   might  

have   someone   who's   super   fearful   and   isn't   moving   forward.   So   giving   them   the  

autonomy   but   coaching   them.   

 

So   let's   play   the   video   of   the   task   that   I'm   doing   with   this   patient.   So   she   has   a   laser  

attached   to   her   knee   which   she   was   okay   with.   And   she   is   basically   trying   to   trace   the  

outer   edge   of   the   circle   with   the   laser.   The   goal   of   this   is   to   give   her   increased  

weight-bearing   through   the   limb   but   also   kind   of   building   a   little   bit   more   of   that  

kinesthetic   awareness,   where's   the   knee   in   space?   And   how   do   I   use   it   in   different  

movements   and   positions?   And   this   whole   time,   I'm   not   telling   her   you   need   to   move  

your   knee   this   way,   you   need   to   do   it   this   way.   I'm   letting   this   external   cue   of   the   laser  

and   the   target,   do   the   training   for   us   together.   

 

Also,   what's   really   nice   about   using   optimal   theory   is   that   it   decreases   the   attention   to  

the   limb,   which   is   good   in   these   kinds   of   chronic   pain   type   patient   populations.   We  

don't   need   them   to   attend   to   it,   focus   on   it   and   on   it   and   the   pain   and   all   the   stuff   that's  

going   on,   you're   having   them   focus   on   the   task   at   hand   and   you're   improving   their  

motor   learning,   their   weight-bearing,   and   it's   all   happening   in   a   very   intuitive   way.   We  

can   go   back   to   the   slides.   Okay,   finally,   let's   go   over   these   videos.   If   you   have   some  

vestibular   issues   or   visual   sensitivities,   I   highly   recommend   not   watching   the   first   video  

of   the   legs   running   on   the   treadmill.   But   well   let's   play   that   video   real   quickly.   So   this   is  

again   using   the   iPad.   So   what   the   patient   might   be   viewing   is   this.   So   there's   legs   on  

the   iPad   running   at   a   higher   speed.   You   can   also   use   that   Videoshop   app   to   speed   up   a  

walking   patterns,   you   could   film   your   patient   walking,   and   then   do   a   high,   increase   the  
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speed   so   it   looks   like   they're   running.   Let's   go   to   the   next   video.   And   then,   what   they're  

doing   and   again,   you   gotta   be   thinking   a   lot   about   safety.   So   if   they're   not   good   on   a  

treadmill,   maybe   you're   doing   this   overground   but   if   they're   pretty   stable,   or   maybe   you  

have   a   bodyweight   support   harness,   something   like   that.   Then   you   can   have   them  

holding   the   iPad   and   walking   or   they   can   be   holding   on   to   the   handles   and   you   can  

hold   the   iPad   for   them.   What   they're   doing   is   viewing   what   you   just   saw   as   they're  

walking   on   the   treadmill,   so   you're   basically   using   almost   like   mirror   therapy   while  

you're   doing   a   task,   but   doing   it   through   video.   So   you   can   get   really   creative   with   this  

and   do   this   with   a   lot   of   different   tasks.   And   then   finally,   I   just   wanted   to   show   one  

more   example,   just   to   kind   of   give   you   some   creative   ideas.   This   is   what   we   did   with  

my   patient.   Let's   play   the   video.   Basically,   I   have   her   on   a   half   foam   roll,   to   work   on  

balance,   and   also   to   basically   simulate   a   little   bit   what   it   might   be   like   to   be  

snowboarding   with   having   to   carve   and   do   different   activities.   And   while   she's   on   there,  

I'm   having   her   imagine   that   she's   snowboarding   and   that   she's   on   her   favorite   trail,   and  

she's   in   the   snow   and   all   those   different   things.   So   this   might   be   a   higher   level   activity  

that   you're   working   up   towards   before   you   prepare   that   person   to   return   to  

snowboarding.   Okay,   let's   go   back   to   the   slides.   That's   it.   So   does   anybody   have   any  

questions   or   anything   they'd   like   to   discuss?   And   my   references   are   at   the   end   of   the  

slides   if   you'd   like   to   look   at   those   at   a   future   time.  

 

-   [Calista]   All   right,   I   don't   see   any   questions.   Is   there   anything   else   that   you   wanna  

leave   us   with   Dr.   Kim,   before   we   close   out   today's   class?  

 

-   [Dr.   Kim]   I   guess   I   would   you   say,   again,   just   really   focusing   on   the   patient's   functional  

goals   and   organizing   your   treatment,   so   that   you   can   work   towards   those   goals   and  

using   all   these   things   like   graded   exposure,   graded   motor   imagery,   as   a   way   of.   They're  

just   tools   that   help   you   along   the   process.   And   then   I   would   just   say   don't   be   afraid   to  

push   your   patient   and   try   to   get   to   things   like   running,   those   things   are   not   unrealistic  

goals,   they   are   possible.   And   I   would   also   advocate   that   if   you   are   gonna   try   to   reach  
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those   goals   that   you   really   have,   find   some   physician   in   the   community   that   works   well  

with   patients   with   CRPS   and   can   help   provide   good   medical   management.   A   lot   of   my  

successes,   I   can't   say   they   are   all   on   my   own.   The   doctors   I   work   with   provide  

excellent   medical   management.   And   that   really   helps   me   be   able   to   do   my   job   a   lot  

better.   Thank   you   for   coming   to   this   talk.  

 

-   [Calista]   Thank   you   so   much   for   presenting   such   a   wonderful   course   for   us.   It   was  

great.   And   thank   everyone   for   attending.   Hope   to   see   everyone   as   we   continue   our  

Virtual   Conference   Week   tomorrow.  
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