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-   [Moderator]   It's   my   pleasure   to   introduce   our   presenter.   Kristen   Cezat   is   a   board  

certified   specialist   in   neurologic   physical   therapy,   a   RESNA   certified   Assistive  

Technology   Professional,   as   well   as   a   Seating   and   Mobility   Specialist.   She   currently  

works   as   a   clinical   specialist   in   Orlando   health   ORMC,   Rehabilitation   Institute   for  

Advanced   Rehabilitation.   Inpatient   rehabilitation,   where   her   specialties   include   direct  

patient   care,   and   program   development   for   patients   with   SCI,   and   other   traumatic   and  

neurologic   diagnosis.   She   guest   lectures   annually   with   the   University   of   Central  

Florida's   Physical   Therapy   Program,   in   its   clinical   faculty   for   the   UCF-Orlando   health  

Neurologic   Physical   Therapy   Residency   Program.   She   works   with   a   team   at   Orlando  

health   who   have   obtained   grants,   from   the   Paralyzed   Veterans   of   America   and   the  

Craig   Nielsen   Foundation,   to   serve   those   living   with   spinal   cord   injury,   in   the   central  

Florida   community.   This   year   Kristen   received   APTA   spinal   cord   injury,   Special   Interest  

Group   Award   for   Clinical   Excellence   in   spinal   cord   injury   care   or   service.   Kristen,   it   is   an  

honor   having   you   with   us   today.   And   I'll   turn   the   microphone   over   to   you.  

 

-   [Kristen]   Awesome.   Thank   you   guys   so   much   for   joining   us   today   I'm   really   excited   to  

talk   about   this   topic,   because   it's   really   applicable   to   clinicians   in   all   settings   in   all   types  

of   facilities   both   big   and   small,   because   clients   with   incomplete   spinal   cord   injury   really  

show   up   everywhere.   It   could   be   anywhere   from   the   client   who's   just   fallen   and   broken  

their   neck,   that's   75   years   old,   and   is   now   going   to   a   sniff.   To   the   person   who's   maybe  

had   a   spinal   cord   tumor   that   has   now   been   resected   and   is   going   straight   to   outpatient.  

So   I'm   really   excited   to   discuss   some   of   these   concepts   today,   because   it   is   applicable  

to   clinicians   in   all   different   areas.   So   without   any   further   talk   about   that,   we're   gonna  

discuss   rehab   considerations   for   the   client   with   incomplete   spinal   cord   injury.   We're  

gonna   go   through   a   little   bit   real   quick   about   the   disclosures.   I   don't   have   any   financial  

disclosures   to   talk   about   other   than   I   am   receiving   an   honorarium   for   this   course.   I   did  

also   wanna   say   that   if   you   do   see   I   have   a   few   pictures   in   there   and   things   like   that.   I  

have   no   financial   relationships   to   any   products   that   you   may   see   in   any   pictures.   They  
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are   just   used   for   examples,   and   there's   no   relationship   there.   Alright,   so   I   want   to   go  

through   some   common   questions   before   we   get   to   our   learning   outcomes   and  

objectives.   Because   I   really   wanted   this   course   to   focus   on   common   clinician   questions  

about   incomplete   spinal   cord   injury.   What   is   it   that   when   we   all   get   together   and   talk   as  

clinicians   on   the   front   line.   What   are   the   common   themes   that   we   tend   to   talk   about?  

So   the   first   one   that   I   wanted   to   talk   about   is,   how   does,   how   do   I   know   what   my   client  

is   gonna   look   like   in   a   month,   in   three   months,   in   one   year?   This   is   a   very   incomplete  

spinal   cord   injury   is   a   very   evolving   injury,   sometimes   quicker,   sometimes   slower.   But  

it's   difficult   sometimes   to   gauge   what   is   our   client   going   to   look   like   in   the   future.  

Especially   depending   on   what   setting   we   work   in.   

 

Whether   we   see   them   in   the   very   beginning   early   phases   of   their   recovery,   or   if   we're  

seeing   them   later   on   in   more   of   the   chronic   phases.   I   wanna   discuss   are   there   any  

precautions   that   we   should   be   aware   of   during   our   interventions,   specific   to   incomplete  

spinal   cord   injury?   How   do   I   answer   my   clients   difficult   questions   about   prognosis?  

This   is   probably   the   most   intimidating   one   for   clients,   for   clinicians   who   maybe   don't  

work   with   clients   with   spinal   cord   injury   every   day,   is   folks   after   a   spinal   cord   injury  

have   a   lot   of   questions   and   rightfully   so   this   has   really   turned   their   lives   upside   down.  

So   it's   really   important   for   us   as   physical   therapists   and   as   clinicians   to   be   able   to   stay  

up   to   date.   With   maybe   some   of   the   current   research   and   statistics   so   we   can   sit   down  

and   have   educated   conversations   with   our   patients   about   their   prognosis   from,  

especially   from   a   physical   standpoint.   

 

What   equipment   will   my   client   need   to   be   successful?   And   how   do   I   anticipate   what  

equipment   they're   gonna   need   with   such   an   evolving   injury   where   there   may   be  

constantly   need   changing?   And   do   I   need   all   of   that   fancy   equipment   that   you   see?   In  

a   lot   of   the   different   if   you   look   up   spinal   cord   injury,   you're   instantly   gonna   see   robotic  

gait   training   and   fancy   treadmills   and   things   like   that.   And   do   I   need   all   of   those   things  

in   order   to   meet   the   best   practice   standards   and   spinal   cord   injury?   And   how   can   I   best  
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serve   my   client   with   an   incomplete   spinal   cord   injury   regardless   of   the   setting   that   I'm  

in,   or   the   resources   that   that   setting   may   provide.   So   that's   gonna   lead   us   to   our  

learning   outcomes.   So   after   this   course,   participants   will   be   able   to   identify   two   key  

prognostic   indicators   for   returned   to   ambulation,   following   a   spinal   cord   injury.   We   will  

be   able   to   identify   at   least   two   key   principles   of   motor   learning   that   can   be   applied   to  

our   treatment   strategies.   We're   gonna   identify   two   different   evidence   based   treatment  

strategies   that   can   be   applied   to   our   clinical   practice.   We're   gonna   look   at   two  

considerations   for   selection   of   a   wheelchair   for   a   client   with   an   incomplete   spinal   cord  

injury.   And   then   identify   at   least   three   outcome   measures   that   can   be   selected   for   those  

with   incomplete   spinal   cord   injury   to   assess   the   effectiveness   of   our   interventions.  

Okay,   so   first,   we're   just   gonna   look   at   a   little   bit   of   background   information,   to   kind   of  

lead   us   into   some   conversation   about   incomplete   spinal   cord   injury   in   general.   

 

So   these   are   based   off   of   the   National   Spinal   Cord   Injury   Statistics   Center   out   of  

Birmingham,   University   of   Birmingham   from   2019.   We   look   at   approximately   17,000  

new   spinal   cord   injuries   each   year.   The   average   age   is   43   years   old   and   for   those   of  

you   who   have   perhaps   been   around   spinal   cord   injury   for   a   while   now,   we   know   that  

the   average   age   is   increasing.   So   there's   a   lot   of   effects   that   can   be   presented   when  

we're   working   with   clients   with   spinal   cord   injury   later   in   life.   So   there's   a   lot   of   the  

older   someone   is   our   expectations   oftentimes   are   more   comorbidities,   more   premorbid  

comorbidities   that   may   affect   our   intervention.   

 

With   aging   clients,   we're   also   looking   at   aging   caregivers,   and   older   family   members   or  

spouses   that   are   going   to   be   assisting   our   client   when   they   go   home.   And   how   is   that  

gonna   impact   their   recovery   moving   forward   after   their   time   with   us   in   therapy.   And  

we're   also   looking   at   a   family   shift   sometimes   in   the   family   role   of   the   client.   If   we   have  

somebody   who's   43   or   50   years   old,   we're   looking   at   somebody   with   children   who   are  

young   adults,   oftentimes.   And   so   what   does   that   look   like   now   when   we   have   a   child   or  

a   young   adult   who's   now   going   to   be   assisting   or   caring   for   their   parents.   So   all   of  
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those   things   make   a   very   big   difference   to   some   of   the   outcomes   that   we   see,   versus   a  

client   who's   20   years   old   or   18   years   old   at   the   time   of   their   injury.   78%   of   injuries   that  

we   see   are   male,   and   the   length   of   stay   in   hospitals   and   again,   for   those   of   you   who've  

been   around   spinal   cord   injury   for   a   while   this   is   not   new   news.   But   the   length   of   cities  

across   the   border   are   getting   shorter.   So   we   are   looking   at   an   average   inpatient   stay   of  

11   days,   and   an   average   inpatient   rehab   stay   of   31   days.   And   even   at   31   days   I   will   tell  

you   in   my   clinical   practice,   I'm   still   getting   fights   from   insurance   that   31   days   is   too  

long.   So   it's   really   important   that   we   as   clinicians   that   work   with   clients   with   spinal   cord  

injury,   whether   it's   once   in   a   while   or   every   single   day,   that   we   are   able   to   organize   and  

be   purposeful   with   our   plan   of   care   and   intervention   selection,   based   on   the   best  

practice   recommendations   and   the   current   research.   

 

So   we   can   optimize   our   clients   outcomes   in   a   shorter   amount   of   time.   So   as   always   we  

want   the   biggest   bang   for   our   buck,   how   can   we   get   away   with   the   best   in   the   shortest  

time.   Because   that's   the   way   that   our   system   is   always   moving.   And   then   lastly,  

incomplete   tetraplegia   is   the   most   common   type   of   injury   and   roughly   about   68%   of   all  

injuries   are   incomplete   tetraplegia.   So,   again,   very   relevant   conversation   today   that  

we're   having.   So   we're   gonna   look   at   a   few   different   little   sub   categories   of   spinal   cord  

injury.   

 

So   first   we're   gonna   look   at   traumatic   versus   non   traumatic   spinal   cord   injuries.   So  

traumatic   spinal   cord   injuries   are   looking   at   more   of   your   falls,   your   motor   vehicle  

accidents,   violence   related   whether   it   be   gunshot   wound,   stabbing   victims,   things  

along   those   lines,   and   sports   injuries   where   we   are   looking   at   any   type   of   injury   that's  

causing   a   flexion,   extension,   rotation,   distraction,   anything   that   causes   compromise   to  

the   vertebral   column.   Versus   our   non   traumatic   spinal   cord   injury,   where   we're   looking  

more   at   infarctions   of   the   spinal   cord,   infections,   tumors   that   are   causing   compression  

or   impeding   the   spinal   cord,   demyelination   pathologies   such   as   transverse   myelitis   or  

even   rare   neural   optical   myelitis,   or   just   generalized   degeneration   of   the   spine   itself   that  
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is   now   impacting   the   spinal   cord.   And   what   are   the   differences   between   the   two?   I  

mean,   really   a   spinal   cord   injury   regardless   of   its   mechanism   results   in   a   very   similar  

presentation.   But   sometimes   from   a   psychosocial   front,   it   looks   very   different   in   a  

traumatic   injury   where   life   has   changed   in   an   instant.   We   were   walking   two   days   ago  

now   we're   not,   that   comes   with   its   own   psychological   challenges.   Although   that   can   be  

the   case   in   non   traumatic   as   well,   that   it's   an   instantaneous   change.   But   oftentimes   in  

non   traumatic,   we   see   maybe   a   slower   progression   where   it's   over   hours,   two   days,  

two   months,   of   a   progression   of   spinal   cord   injury.   And   again,   that   in   itself   can   come  

with   its   own   psychological   challenges.   

 

So   looking   at   an   article   from   Gupta   et   al   in   2008   they   retrospectively   looked   at   76  

patients   in   an   inpatient   rehab   in   India   over   a   two   year   span,   and   they   found   no  

statistical   differences   between   the   length   of   stay   or   the   outcomes   in   traumatic   versus  

non   traumatic   spinal   cord   injury.   So   a   lot   of   times   our   interventions   are   going   to   be   very  

similar.   The   only   caveat   I   would   say   sometimes   is   that   I   find   in   my   clinical   practice   is  

those   with   maybe   metastatic   spinal   cord   related   injuries.   Where   we   now   have   cancer  

that   has   metastasized   to   the   spine   and   maybe   our   prognosis   is   looking   at   a   shorter  

lifespan,   versus   somebody   with   a   traumatic   or   non   traumatic   who   will   be   living   the   rest  

of   their   life   with   a   spinal   cord   injury.   

 

So   that   would   be   the   only   time   I'd   say   maybe   the   goals   are   shifted   following   someone's  

spinal   cord   injury.   The   next   thing   we're   gonna   look   at   is   complete   versus   incomplete  

spinal   cord   injuries.   So   with   complete   spinal   cord   injuries,   basically   the   only   definition  

for   this   is   that   there's   no   sensory   or   motor   function   at   S4-S5   which   is   the   lowest  

portion   of   the   spinal   cord.   And   that   controls   our   ability   to   feel   as   well   as   having   motor  

control   of   the   anal   sphincter   muscles.   An   incomplete   spinal   cord   injury   means   that  

there   is   preservation   of   sensory   and   or   it   could   be   either   or   motor   function   at   S4-S5.   So  

we   can   either   feel   or   we   have   motor   control   of   the   sphincter   muscles.   Incomplete  

injuries   and   we're   gonna   go   through   this   a   lot   more   detail   in   just   a   few   minutes.   On  
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incomplete   injuries   are   often   then   broke   down   into   an   AIS   an   ASIA   impairment   scale   of  

ASIA   of   AIS   A,   B,   C   or   D.   There   isn't   AIS   E   scale,   but   we   won't   talk   too   much   about   that  

'cause   that's   returning   to   normal   function   of   sensory   and   motor   after   spinal   cord   injury.  

But   we're   looking   at   motor   complete   injuries   which   are   AIS   A   and   AIS   B,   meaning   we  

have   no   motor   function   below   our   level   of   injury   and   are   incomplete   or   motor  

incomplete   injuries   that   are   AIS   C   and   AIS   D   and   we're   gonna   go   through   this   in   a   lot  

more   detail   in   a   few   minutes.   So   knowing   again   if   our   client   is   incomplete   or   complete  

is   very   important   to   prognosis   and   we're   gonna   talk   about   that   in   a   few   minutes.   So  

how   do   we   know   this?   This   is   done   via   the   ISNCSCI,   or   the   ASIA   exam   that   the   two  

terms   are   interchangeable.   

 

And   it's   really   important   for   us   as   clinicians   to   have   some   type   of   idea   what   type   of  

preservation   is   happening   below   the   injury.   The   neurologic   injury   itself,   how   much   is  

preserved.   And   what   are   the   connections   and   pathways   that   are   remaining   that   are   still  

preserved   below   the   injury   that   are   communicating   to   the   brain.   And   we'll   look   at   a   few  

of   the   different   classifications   here   in   just   a   few   minutes.   So   first   off   I   wanted   to   talk   a  

little   bit   about   medical   considerations.   

 

And   some   of   these   really   span   across   complete   or   incomplete   injuries.   But   I   wanna  

look   a   little   bit   of   some   of   the   comorbidities   that   are   going   to   occur   after   a   spinal   cord  

injury   that   are   gonna   be   important   to   us   as   clinicians   to   understand   because   it   may  

affect   our   treatment   interventions   and   plans.   So   medical   considerations   are   gonna   vary  

greatly   based   on   the   location   and   the   severity   of   the   injury.   So   the   ones   that   we're  

gonna   discuss   today   were   really   because   I   wanted   to   look   at   the   ones   that   will   that  

most   commonly   affects   an   intervention   or   plan   of   care.   There   are   a   lot   of   other   medical  

considerations   after   a   spinal   cord   injury   such   as   neurogenic   bladder,   neurogenic  

bowels,   respiratory   compromise.   But   really   that's   kind   of   beyond   the   scope   of   what   I  

wanted   to   look   into   today.   Today   I   really   wanted   to   focus   on   what   is   going   what   could  

present   itself   during   my   treatment   that   I   need   to   be   aware   of   and   be   able   to   manage.  
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So   first   we're   gonna   look   at   the   autonomic   dysfunction   that   comes   with   our   higher   level  

of   spinal   cord   injuries.   Looking   at   cardiovascular   dysfunction,   looking   at   autonomic  

dysreflexia,   orthostatic   hypotension   and   thermo   regulatory   dysfunction   and   all   of   these  

kind   of   tie   in   together.   We'll   talk   about   that.   I'm   here   briefly,   I   wanna   look   at   skin  

breakdown   and   the   risk   of   skin   breakdown   that   can   occur   during   our   treatments   as   well  

as   spasticity   after   a   spinal   cord   injury.   And   incomplete   spinal   cord   injury   and   how   is  

that   gonna   impact   my   plan   of   care.   Alright,   so   first   we're   gonna   look   at   cardiac  

dysfunction.   So   just   a   real   quick   review,   reminding   ourselves   that   the   vasomotor   control  

is   in   the   medulla   in   the   brainstem.   It   controls   cardiac   function   via   the   sympathetic   and  

the   parasympathetic   systems.   

 

So   we're   looking   at   controlling   our   blood   pressure,   our   heart   rate   and   our   blood   flow.  

This   occurs   reflexively,   we   don't   have   to   think   about   it,   there's   no   point   what   I'm  

thinking,   raise   my   blood   pressure,   lower   my   blood   pressure.   This   just   happens   on   its  

own   via   a   coordinated   control   of   these   two   systems.   Our   sympathetic   system   is  

housed   in   the   spinal   segments   from   T1   to   L2   L3.   As   we   remember   from   school   the  

sympathetic   system   is   responsible   for   heart   rate   increases,   increase   contraction  

strength,   peripheral   vasoconstriction   to   where   our   parasympathetic   system   is   housed  

in   the   vagus   nerve   and   cranial   nerve   10.   And   that   is   responsible   for   slowing   our   heart  

rate   and   decreasing   the   contraction   with   mild   control   of   decreasing   the   contraction.   So  

we   have   two   systems   that   are   housed   in   different   locations.   

 

One   is   above   the   spinal   cord   and   one   is   directly   in   the   spinal   cord.   These   two   systems  

work   harmoniously   together   until   a   spinal   cord   injury   occurs.   And   now   we   have   a   block  

that   is   impairing   the   communication   between   the   two   systems.   So   looking   at   these  

types   of   dysfunctions,   for   cardiac   dysfunction   we're   really   looking   at   injuries,   T6   and  

above   T6   and   higher.   So   just   keep   that   in   mind   as   we   go   through   some   of   the   cardiac  

dysfunction.   So   looking   at   we   have   the   super   spinal   the   brain   is   lacking   input   from  

below   the   injury   because   of   the   spinal   cord   injury   itself.   And   it   results   in   an   imbalance  
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between   these   two   systems.   So   the   sympathetic   and   the   parasympathetic   systems   are  

not   talking   to   each   other   any   longer.   We   can   no   longer   make   adjustments   based   off   of  

each   other   as   needed.   So   because   of   that   block   in   communication,   we're   gonna   see   a  

lot   of   times   in   the   initial   acute   phases   of   the   injury,   We're   gonna   see   a   bradycardia  

response   because   everything   below   is   no   longer   communicating.   So   what's   taking   over  

our   parasympathetic   system.   So   as   the   neurogenic   shock,   and   just   to   review   again  

neurogenic   shock   only   occurs   in   those   T6   and   above   and   really   is   the   immediate   loss  

of   autonomic   tone.   And   that   usually   lasts   just   for   a   short   time   period.   It   varies   from  

person   to   person.   

 

But   as   the   neurogenic   shock   period   ends   and   we   start   to   return   with   our   reflexes   and  

our   sympathetic   reflexes   return,   we   start   to   see   some   improvement   in   cardiac  

dysfunction.   But   there's   still   some   underlying   things   that   will   remain.   So   let's   look   at  

that.   So   how   does   cardiac   dysfunction   impact   our   interventions   for   our   clients   with  

incomplete   spinal   cord   injuries?   So   again,   in   the   acute   injury,   we   expect   to   probably  

see   some   type   of   bradycardia   and   hypotension   and   this   is   dependent   completely   on  

the   severity   of   the   injury   and   the   location   of   the   injury.   So   if   you   have   somebody   who  

maybe   has   a   spinal   cord   contusion   and   does   not   have   a   whole   lot   of   damage   to   the  

cord   itself,   this   may   not   be   as   severe   and   you   may   not   see   this   presentation.   

 

But   in   our   more   severe   incomplete   spinal   cord   injuries   and   definitely   in   our   complete  

spinal   cord   injuries,   we're   looking   at   an   acute   injury   the   bradycardia   and   hypotension.  

As   we   resolve   some   of   the   neurogenic   shock   and   we   move   into   the   sub-acute   and   the  

chronic   phases.   We're   looking   at   a   decreased   exercise   tolerance,   exercise   induced  

hypotension   and   possibly   decreased   cardiac   output.   But   we're   not   necessarily   seeing  

the   full   time   bradycardiac   presentation.   So   just   to   remind   ourselves,   this   is   common   in  

complete   spinal   cord   injuries,   but   up   to   68%   of   acute   cervical   motor   completes   or   AIS  

B   injuries   develop   arterial   hypertension   bradycardia   in   the   acute   phases.   35   to   71%   of  

our   acute   cervical   motor   incomplete,   which   is   our   AIS   C   and   AIS   D   which   we'll   talk  
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about   in   a   minute,   demonstrate   bradycardia   but   they're   rarely   hypotensive.   So   again,  

the   less   severe   the   injury,   maybe   the   less   severe   the   presentation   of   these   types   of  

cardiac   dysfunctions   are   going   to   be.   Alright,   so   next   we're   gonna   get   into   autonomic  

dysreflexia.   So   again   autonomic   dysreflexia   we   are   only   thinking   injuries   T6   and   above.  

Rarely   it   is   documented   as   low   as   T10.   But   really   in   our   mind   we're   thinking   T6   and  

above   injuries.   And   this   is   a   direct   result   of   the   disconnect   between   the   brain   and   the  

sympathetic   neurons   in   the   thoracic   spine.   So   with   this   we   are   looking   at   some   type   of  

noxious   stimulation   below   the   injury.   This   triggers   a   sympathetic   response   by   noxious  

stimulation,   it   can   literally   mean   anything   and   we're   gonna   go   through   some   of   the  

different   common   causes   of   autonomic   dysreflexia.   

 

What   are   those   noxious   stimuli.   But   anything   below   the   injury   can   trigger   a   sympathetic  

response.   And   what   ends   up   happening   is,   the   sympathetic   response   occurs,   it   goes  

up   the   spine,   but   then   it's   blocked   or   only   portions   are   getting   past   the   injury   itself   to  

communicate   to   the   brain.   So   the   brain   isn't   necessarily   getting   the   message   of   what   is  

the   knocks   or   stimulation   below   the   injury.   

 

But   as   a   result   our   body   has   a   separate   system   with   the   baroreceptors   in   the   carotid  

sinuses   that   are   gonna   detect   this   rising   blood   pressure.   It   doesn't   know   why   it's  

happening,   but   it   detects   a   rise   in   blood   pressure,   and   it   says,   "Well   wait   a   minute,   why  

is   my   blood   pressure   going   up,   this   shouldn't   be   happening."   And   then   it's   gonna  

trigger   a   parasympathetic   response.   So   this   disconnect   between   the   two   systems   is  

gonna   result   in   hypertension,   which   is   what   we   see   as   a   presentation   and   autonomic  

dysreflexia,   hypertensive   crisis   if   it   goes   high   enough,   and   bradycardia   presentation.   So  

again,   two   systems   in   our   body   not   communicating   to   each   other.   Although   autonomic  

dysreflexia   is   more   common   in   complete   spinal   cord   injuries,   it   also   occurs   in  

incomplete   spinal   cord   injuries   as   well.   Once   again,   it   generally   depends   on   the   severity  

of   the   injury   itself.   But   depending   on   how   noxious   the   stimulation   is   that   also   can  

trigger   your   autonomic   dysreflexia.   So   just   know   in   our   minds   in   T6   and   above   our  
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clients   are   at   risk   for   autonomic   dysreflexia.   So   let's   look   a   little   bit   at   the   causes   of   AD.  

And   if   you   work   in   spinal   cord   injury   long   enough   or   often   enough,   you're   going   to   see  

autonomic   dysreflexia.   It   is   a   very   normal   thing   that   happens   as   a   result   of   a   spinal   cord  

injury.   So   it's   knowing   what   to   do   and   how   to   solve   the   situation   to   make   sure   it   doesn't  

become   a   medical   crisis.   So   for   autonomic   dysreflexia   a   lot   of   times   the   common  

causes   that   we   talk   about   are   bladder,   skin,   and   bowel.   There   are   other   types   of   things  

that   can   cause   autonomic   dysreflexia.   

 

But   usually   in   our   interventions,   the   ones   we're   looking   at   are   those   three.   So   bladder  

again,   we   have   a   stimulus   below   our   spinal   cord   injury,   that   is   the   bladders   distended  

it's   full,   the   person   needs   to   calf   if   they're   doing   an   intermittent   caffeine   program.   If   the  

person   has   a   urinary   tract   infection   or   a   bladder   infection,   if   there's   a   catheter   in   place  

is   the   catheter   kinked   or   pulled   on   any   of   those   would   be   interpreted   as   a   noxious  

stimulation.   As   far   as   our   skin   goes,   again,   any   really   stimulation   below   the   level   of  

injury   could   trigger   autonomic   dysreflexia.   We're   looking   at   things   such   as   compression  

to   the   skin.   

 

So   if   we   put   on   compression   stockings   if   someone's   orthostatic,   if   something's   really  

tight   and   irritating,   if   somebody   has   wounds,   if   they   have   a   pressure   ulcer   on   their  

bottom   or   anywhere   on   their   body.   A   pressure   ulcer   can   cause   autonomic   dysreflexia  

or   just   any   type   of   irritating   stimulus.   So   sometimes   pulling   off   tape   of   a   Foley   catheter  

when   there's   hair   there,   those   types   of   things,   any   noxious   stimulation   to   the   skin.   And  

then   bowels.   So   if   the   the   patient   or   the   client   hasn't   had   a   bowel   movement,   if   their  

bowels   are   distended,   if   they   are   impacted   as   a   result   of   prolonged   constipation,   or  

even   during   a   bowel   program.   Oftentimes   digital   stimulation   is   necessary   to   evacuate  

the   bowels   and   even   digital   stimulation   can   be   interpreted   as   a   noxious   stimulus.   There  

are   other   things   that   can   cause   autonomic   dysreflexia   such   as   sexual   activity,  

menstruation   in   our   female   clients,   labor   or   delivery   which   were   hopefully   never   seen   in  

our   clinics.   If   there   was   trauma,   if   anything   happened   that   could   cause   an   a   broken  
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bone   or   something   along   those   lines.   There's   lots   of   different   reasons   someone   can  

experience   autonomic   dysreflexia.   So   next,   how   do   I   know   my   client   is   having  

autonomic   AD?   How   do   I   know   they're   having   AD?   The   first   thing   that   we   look   for   to  

make   a   true   diagnosis   of   AD   would   be   having   a   blood   pressure,   that   is   20   to   40  

millimeters   at   least   20   millimeters   higher   than   their   systolic   baseline.   We're   also   looking  

at   bradycardia.   So   again,   we're   looking   at   the   hypertension   and   the   bradycardia   as   a  

result   of   the   two   systems   not   communicating.   

 

But   your   patients   can   oftentimes   present   with   certain   clinical   things   that   we're   gonna  

look   for.   If   your   client   complains   of   a   headache,   and   they   have   an   injury   that   is   T6   and  

above,   I'm   automatically   taking   their   blood   pressure   to   see   what   is   our   blood   pressure,  

what's   going   on   here.   If   sometimes   folks   will   have   flushing   of   the   skin   above   their   level  

of   injury,   sweating   above   the   level   of   injury,   goosebumps   or   just   a   generalized   sense   of  

anxiety.   The   tricky   thing   with   a   AD   is   that   nobody   presents   exactly   the   same.   Some  

people   have   one   of   these   symptoms.   Some   people   have   many   of   these   symptoms.  

And   then   there's   that   tricky   bunch   that   does   not   have   any   symptoms   in   which   they   call  

it   silent   autonomic   dysreflexia.   

 

In   which   case   really   the   only   way   to   know   would   be   through   blood   pressure   or   heart  

rate   assessment.   So   I'm   in   clinic,   my   patient   presents   with   sweating,   they're   starting   to  

say,   "Kristen,   I'm   having   a   headache   right   now."   What   is   the   first   thing   I'm   going   to   do  

as   a   clinician?   So   the   first   thing   we   need   to   do   is   sit   the   client   up   right.   So   we   are  

looking   at   in   spinal   cord   injury   laying   down   we   anticipate   their   blood   pressure   usually   to  

be   a   little   bit   higher,   than   when   we're   sitting   or   standing.   So   if   we   are   laying   down,   the  

client   needs   to   be   sat   up.   Because   what's   happening   is   their   blood   pressure   is   going  

up.   So   when   a   laying   down   position,   we   don't   want   our   blood   pressure   to   be   any  

higher   than   necessary.   Next   word,   and   immediately   we're   gonna   assess   their   blood  

pressure.   So   I'm   checking   their   blood   pressure   to   see   what   is   it.   Is   it   higher   than   their  

baseline?   So   one   little   aspect   here   that   I   am   going   to   say   is   assessing   the   blood  
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pressure   doesn't   do   any   good   if   you   don't   know   what   their   baseline   blood   pressure   is.  

So   it's   really   important   that   you   get   to   know   your   client.   You   are   taking   vitals   until   you  

know   them   well   and   what   is   their   body   operating   act.   So   I   don't   know   if   somebody's  

blood   pressure's   20   millimeters   or   40   millimeters   higher   than   their   baseline   if   I   don't  

normally   take   their   blood   pressure.   So   it   is   important   to   incomplete   spinal   cord   injury   to  

monitor   vitals.   So   once   I've   taken   their   blood   pressure   and   I   said   okay,   well   pressure   is  

high,   their   heart   rate   is   low,   the   next   thing   we   need   to   do   is   solve   the   noxious  

stimulation.   We   need   to   remove   it   if   possible.   So   we're   really   doing   multiple   things   at  

once   if   this   is   happening   in   clinic   or   at   home   or   whatever   setting   you   work   in.   We're  

looking   at   bladder,   skin   and   bowel.   Those   are   the   three   things   that   we   wanna   look   at  

first.   Bladder   is   what   time   did   you   cath   last?   Is   it   time   to   cath?   Do   you   need   to   drain  

your   bladder?   

 

If   they   have   a   catheter   in   place   like   a   Foley   catheter   or   suprapubic   or   anything   like   that,  

and   peeking   out   the   the   catheter   itself   to   make   sure   there's   no   kinks   or   twist   to   it   that  

are   causing   a   blockage   of   the   urine.   At   the   same   time   I'm   also   looking   at   their   skin.   Is  

there   anything   that   is   irritating   to   their   skin   below   the   level   of   injury.   Now   I   do   kind   of  

talk   to   clinicians   that   are   new   to   spinal   cord   injury,   about   looking   at   the   timing   of   when  

autonomic   dysreflexia   is   occurring.   A   lot   of   times   if   I   just   physically   did   something   with  

the   patient   I   just   put   on   their   braces   for   the   first   time.   I   just   put   on   compressions   before  

we   stood   up.   

 

So   I   have   now   put   on   an   abdominal   binder   and   lower   extremity   wraps.   If   I   just   did  

something   and   now   all   of   a   sudden   we're   having   signs   and   symptoms   of   autonomic  

dysreflexia,   my   first   line   of   defense   is   probably   to   undo   what   I   just   did   and   assess   the  

situation.   But   if   I'm   doing   nothing   different,   and   we're   just   doing   the   same   thing   we've  

been   doing   for   a   long   time,   I   would   then   go   my   mind   might   go   straight   to   bladder   and  

say   what   time   was   it   that   you   needed   to   cath   again   or   looking   at   that.   Bowels   again,  

asking   your   client   when   was   the   last   bowel   movement   that   you   had?   How   effective   was  
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it   because   if   it's   been   a   week   since   our   last   bowel   movement,   then   that   may   be   the   first  

thing   that   needs   to   be   addressed.   So   just   again,   knowing   there's   not   a   one   direct   route  

to   take,   but   we   need   to   find   the   noxious   stimulation   and   remove   it   because   the   blood  

pressure   is   going   to   continue   to   keep   going   up   until   the   stimulation   is   resolved   in   most  

cases.   There   are   times   however,   in   our   clinical   practice   that   you   cannot   remove   the  

noxious   stimulation.   If   I   have   a   client   and   they   have   a   urinary   tract   infection,   I   can't   take  

that   away   from   them.   I   can't   physically   remove   their   UTI   instantaneously.   So   it's   really  

important   that   I   know   what   is   going   on   with   my   client   each   time   that   I   see   them.   Have  

you   had   any   changes?   Do   you   have   a   UTI?   Do   you   have   a   wound?   If   they   if   there's  

nothing   really   that   you   can   determine   and   you   have   a   female,   I   would   ask   them   is   it   that  

time   of   the   month?   

 

Are   you   menstruating   right   now   because   all   of   those   things,   I   can't   change   that   for   my  

clients.   So   in   those   situations,   what   I   need   to   do   is   monitor   someone's   blood   pressure.  

And   we   need   to   determine   how   high   is   it   going.   Everybody   should   have   some   type   of  

parameters   that   they're   following.   After   spinal   cord   injury,   we're   looking   at   knowing   how  

high   is   too   high.   And   really   that's   to   be   honest   with   you   that's   physician   dependent,  

that's   client   dependent.   There's   a   lot   of   different   things   that   play   into   that.   But   if  

somebody   has   a   noxious   stimulation   that   I   can't   remove,   I'm   gonna   monitor   their   blood  

pressure   and   determine   if   it's   safe   to   continue   treatment.   

 

If   somebody's   blood   pressure   is   typically   systolically   100   and   now   we're   hanging   out   at  

140   150.   But   we're   not   having   it's   plateaued   there   and   we're   not   increasing   any   higher,  

I   may   continue   with   treatment   as   long   as   there   is   no   adverse   signs   or   symptoms.   But   if  

my   client's   blood   pressure   is   180,   192,   100   that's   a   medical   emergency   and   I   need   to  

contact   either   the   physician   or   we   need   to   seek   medical   services   at   that   time.   Because  

if   we   can't   remove   the   noxious   stimulation   we're   looking   at   blood   pressure   control   and  

oftentimes   that's   done   through   medication.   So   again,   real   quick   recap   autonomic  

dysreflexia   the   signs   and   symptoms   headache,   sweating,   flushing,   goose   bumps,  
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anxiety.   Why   is   it   occurring?   There's   a   noxious   stimulation   below   their   injury.   And   what  

do   we   do   as   the   as   the   clinician,   we're   gonna   sit   the   client   up.   We're   gonna   assess  

their   blood   pressure   and   we're   gonna   try   to   remove   the   noxious   stimulation   if   possible.  

Depending   on   the   setting   you're   in.   If   you're   in   an   acute   care   or   an   inpatient   rehab,   a   lot  

of   times   your   clients   have   no   idea   what   on   an   autonomic   dysreflexia   is   yet.   They've  

never   experienced,   they   don't   they   have   no   idea   this   is   not   their   normal   life.   If   you   are   in  

an   outpatient   setting,   or   even   home   health   then   I   would   challenge   that.   

 

Hopefully,   your   patient,   your   client   has   some   idea   of   what   AD   is   or   they   say,   "Oh,   yeah,  

somebody   talked   to   me   about   that."   Or,   "I   have   AD   a   lot."   I   know   your   client   may   know  

exactly   what   to   do.   But   it's   again,   important   we   as   clinicians   recognize   this   so   we   know  

how   to   address   this   if   it   occurs   in   our   treatment   interventions.   Alright,   so   moving  

forward,   another   medical   complication   that   we   see   often   after   acute   spinal   cord   injury,  

initially,   and   sometimes   long   term,   depending   on   the   severity   of   the   injury   is   orthostatic  

hypotension.   So   for   orthostatic   hypotension,   we're   looking   at   a   failure   of   the   blood  

pressure   regulation   from   the   autonomic   systems,   as   well   as   venous   pooling,   and   a  

direct   disconnect   of   the   sympathetic   pathways   to   the   medulla.   So   it   occurs   in   both  

motor   complete   and   motor   incomplete   injuries.   

 

And   the   signs   and   symptoms   that   we're   looking   for   are   a   drop   this   time   in   systolic  

blood   pressure.   So   orthostatic   hypotension   is   not   new   to   most   of   us.   It   can   happen   in   a  

variety   of   diagnoses.   But   in   spinal   cord   injury   we're   looking   for   is   there   a   drop   in  

systolic   blood   pressure   greater   than   20   millimeters   of   mercury?   And   then   what   are   the  

clients   symptoms?   Are   they   lightheaded,   dizzy?   Do   they   have   a   generalized   paler  

appearance?   Are   they   nauseous   to   their   stomach?   And   then   again,   you   get   those   rare  

clients   that   give   you   very   little   warning   of   an   orthostatic   hypotensive   event   before  

they're   starting   to   look   like   they're   going   to   pass   out.   So   recognizing   the   signs,  

knowing   their   baseline   blood   pressure,   assessing   their   blood   pressure   to   determine  

where   we're   at.   So   what   are   we   going   to   do,   we're   gonna   monitor   their   body   in   their  
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presentation.   A   lot   of   times   in   acute   injuries   we   have   to   use   some   type   of   compression  

if   the   injury   is   severe,   and   above   T6   in   order   to   sustain   sitting   or   standing   activities  

without   a   blood   pressure   drop   that   significant   I   mean   interfering   with   what   we're   trying  

to   accomplish.   If   it   becomes   a   chronic   complication,   then   we   need   to   talk   to   our  

physician   teams   to   see   what   type   of   medications   maybe   long   term   the   client   may   need.  

Mitrogen   is   for   example   a   medication   that   is   used   to   help   maintain   blood   pressure   in  

some   of   the   higher   more   severe   injuries.   Is   your   client   hydrated   and   then   being   aware  

of   the   recovery   position   if   needed.   That   if,   what   is   the   saying   if   they're   pale   raise   their  

tail,   just   knowing   that   in   certain   events   that   the   blood   pressures   too   low,   we   may   have  

to   change   positions   and   let   them   let   the   client   recover.   All   right,   and   lastly,   under   the  

autonomic   kind   of   category,   the   cardiac   dysfunction,   we're   gonna   look   at  

thermoregulatory   dysfunction.   

 

So   once   again,   we're   looking   at   T6   injuries   and   above.   We   have   a   sympathetic,   our  

sympathetic   and   our   somatic   systems   are   involved   in   our   ability   to   sweat   and   shiver.  

And   these   systems,   again   are   currently   unable   after   spinal   cord   injury   to   accurately  

communicate   with   the   hypothalamus   because   of   the   injury   itself.   So   the   higher   the   level  

of   injury,   the   more   severe   the   level   of   injury,   often   the   more   severe   thermoregulatory  

dysfunction   occurs.   But   just   knowing   that   your   client   may   not   be   able   to   appropriately  

regulate   their   temperature,   control   of   the   sweat   glands   below   the   injury   may   be   lost   or  

diminished.   

 

So   what   does   that   mean   for   us   as   clinicians?   Again,   it's   important   to   monitor   your  

clients   presentation.   We   need   to   be   aware   of   the   environment   that   we   are   working   in  

during   our   interventions   and   knowing   what   is   that   how   does   my   patient   respond   to  

that.   So   if   I'm   in   a   gym   setting,   what   is   the   temperature?   if   I'm   treating   in   a   home   health  

setting   and   I'm   taking   my   client   outside,   just   knowing   and   being   prepared.   If   the  

temperature   I   think   I'm   in   Florida,   so   I   think   hot   all   the   time,   because   it's   very   rare   the  

days   that   we   have   to   bring   jackets   outside.   But   I'm   knowing   if   I'm,   if   I   have   a   client   and  

16  
 



 
 

we're   going   outside,   I   need   water,   I   need   things   to   help   keep   my   client   cool.   And   vice  

versa.   If   I   am   going   from   outside   and   now   back   inside   and   the   temperature   is   gonna  

change   significantly,   we   may   need   to   have   a   jacket   on   hand   to   help   maintain  

temperature   versus   trying   to   allow   the   client   to   moderate   that   temperature   on   their  

own.   So   you'll   know   based   on   your   clients   presentation.   All   right,   so   let's   talk   a   little   bit  

about   skin   breakdown.   And   skin   breakdown,   especially   directly   related   to   our  

interventions.   So   the   risk   factors   after   spinal   cord   injury   of   any   kind,   complete   or  

incomplete   are   very   high   for   skin   breakdown.   If   we   have   sensation   impairments,   we  

have   decreased   mobility,   the   person's   not   moving.   There's   typically   some   type   of  

incontinence   involved   after   a   spinal   cord   injury.   All   of   these   things   are   going   to   lead   to  

higher   risk   for   skin   breakdown.   

 

Knowing   what   your   client's   pre   existing   comorbidities   is,   is   also   very   important   to  

having   some   ability   to   kind   of   predict   the   risk,   I   guess,   evaluate   the   risk   factor   for   skin  

breakdown.   Is   your   patient   currently   on   dialysis?   Is   your   patient   undergoing   cancer  

treatments?   Are   they   on   radiation   or   chemo?   Has   your   patient   been   had   a   secondary  

complication   that's   required   long   term   corticosteroids.   They've   been   on   corticosteroids  

for   15   years.   All   of   these   factors   are   going   to   decrease   the   playability   of   the   skin   pre  

morbidly.   And   now   we   have   an   injury   that   again,   we   can't   feel,   we   can't   necessarily  

move   very   easily.   

 

So   those   clients   especially   we   are   really   educating   and   discussing   skin   and   during   our  

interventions   we're   extra   aware   of   what   braces   and   things   like   that,   that   we're   putting  

on   our   clients   are   doing   to   their   skin.   What   is   your   client's   nutrition   and   hydration?   Are  

we   a   brand   new   injury   and   we   are   unable   to   feed   ourselves   or   drink   without   assistance.  

That   may   affect   how   hydrated   or   what   the   overall   nutrition   level   of   your   client   is?   Or   is   it  

somebody   who   can   independently   feed   themselves   and   drink.   And   then   again,   what   is  

the   age   of   your   client?   Age   has   a   lot   to   do.   Obviously   our   skin   at   20   is   very   different  

than   our   skin   at   85.   So   knowing   the   age   and   again,   the   playability   and   integrity   of   your  
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client's   skin.   Okay,   so   preventing   skin   breakdown   is   really   important   that   we're   paying  

attention   to   this   during   our   intervention.   So   if   we   are   doing   interventions   where   we're  

sitting   for   long   periods   of   time,   we   wanna   make   sure   we're   incorporating   pressure   relief  

during   those   interventions.   So   if   we're   seated,   we're   looking   at   like   every   20   minutes   or  

so   trying   to   shift   the   weight   around   to   get   the   weight   off   of   the   ischial   tuberosities   and  

the   sacrum.   If   we're   doing   standing   activities   and   we   are   using   AFO   or   KAFO   braces.   If  

we're   using   slings.   If   we   have   a   cervical   level   injury   who   has   a   decreased   or   a   weak  

grasp   and   they   can't   hold   on   to   whether   it   be   an   assistive   device   or   a   cable   column,  

whatever   it   is   that   the   intervention   is   we're   doing.   And   we're   using   grip   assist   gloves,  

we   need   to   assess   the   skin.   

 

Because   the   client   may   not   feel   if   things   are   rubbing   or   sharing   or   causing   injury.   So  

again,   making   sure   we're   assessing   the   skin   as   we're   doing   different   activities   during  

our   interventions.   Obviously,   paying   close   attention   to   proper   positioning   in   the  

wheelchair   and   in   the   bed.   And   then   educating   our   client.   Education   is   the   key   to   all   of  

this.   If   the   client   doesn't   understand,   the   chances   of   skin   breakdown   are   very   high.   So  

if   we   are   introducing   new   things   such   as   braces,   we   are   educating   to   the   client,   we're  

gonna   use   these,   we're   gonna   start   very   slow.   You   may   not   be   able   to   feel   if   this   is  

rubbing   on   your   skin.   

 

So   we're   gonna   wear   these   during   treatment   today   and   we're   gonna   take   them   off,   and  

we're   gonna   check   your   skin   real   close.   Tomorrow,   I   want   you   to   wear   them.   We   wore  

them   for   an   hour   today.   Tomorrow   we're   gonna   wear   them   for   two   hours   and   let's   take  

them   off   in   a   assess   your   skin.   If   we   have   any   redness   or   anything   happening,   you're  

gonna   notify   me   right   away.   And   I   don't   want   you   to   wear   that   brace   until   I   see   you  

again   and   we're   able   to   adjust   it.   So   again,   just   making   sure   that   we're   educating   our  

client   of   the   things   that   we're   doing.   All   right.   And   lastly,   under   the   medical  

complications   that   we're   gonna   talk   about   is   spasticity.   So   what   is   spasticity?   For   our  

clients,   spasticity   is   a   very   tricky   thing   to   understand.   Because   most   people   in   the  
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world   who   have   not   experienced   a   central   nervous   system   injury   have   never   seen  

spasticity.   They   have   no   idea   what   this   is.   So   it's   really   important   that   we're   explaining  

to   our   clients   what   is   spasticity   and   why   is   it   occurring.   So   we're   looking   I   try   to   put   this  

in   terms   that   the   client   can   understand.   It's   you're   gonna   have   you're   gonna   see   an  

abnormal   tightness   or   stiffness   while   you're   trying   to   move.   You   may   see   muscle  

spasms,   your   reflexes   are   gonna   be   exaggerated   in   trying   to   explain   to   them   that   this   is  

a   very   normal   thing   that   occurs   after   damage   to   the   brain   or   spinal   cord.   So   it's   not  

necessarily   that   something   is   wrong.   This   is   truly   oftentimes   what   we   expect   in   an  

upper   motor   neuron   injury.   

 

So   we   look   at   those   over   exaggerated,   uncontrolled   movements   and   then   explain   to  

our   patients   why   that   they're   occurring.   Just   remembering   that   spasticity   is   velocity  

dependent,   and   it   is   involuntary.   So   if   you   work   in   the   acute   phase,   a   lot   of   times   you're  

having   to   explain   to   patients   when   they   first   see,   "Oh,   my   leg   move   my   leg   moves."   But  

it's,   it   may   or   may   not   be   under   their   volitional   control.   So   assessing   for   spasticity   is  

important.   There's   several   different   ways   that   we   can   assess   for   spasticity   via   the  

modified   Ashworth   or   their   Tardieu   Scale   to   just   for   an   example   of   two   give   some  

objectivity   specificity.   

 

Specificity   is   caused   again   by   any   stimulus   that's   below   the   injury.   Sometimes   that's   a  

passive   stretch,   that   could   be   a   change   of   position,   that   could   be   even   spontaneous  

occurring   at   times.   So   we   need   to   look   at,   does   the   specificity   of   our   client   fluctuate   or  

is   it   constant.   Does   it   interfere   or   does   it   help   with   our   function.   Because   those   of   you  

who   have   been   around   clients   with   neurologic   injury   we   know   sometimes   spasticity   can  

be   very   helpful   to   our   function,   especially   when   we're   doing   things   such   as   stance  

phase   or   anything   that   involves,   if   I   stand   up   and   cause   extension,   spasticity   in   my  

lower   extremities,   that's   gonna   help   give   me   the   support   and   the   strength   to   be   able   to  

maintain   stance.   However,   it   can   also   be   interfering.   In   that   same   example,   if   I   move  

and   cause   extension   patterns,   and   I'm   trying   to   get   out   of   bed,   which   revolve   involves  
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flexion   I'm   stuck,   right?   So   it's   really   important   to   know   is   the   spasticity   helping   or  

interfering   with   what   your   client   is   trying   to   accomplish.   And   then   again,   having   that  

discussion   with   your   medical   team   with   the   physician   who's   overseeing   your   client.  

What   is   their   medication   regiment   and   is   that   effective   for   the   client.   Sometimes   I   will  

see   where   we   have   extreme   spasticity,   and   the   physician   is   adjusting   their   medications  

to   help   with   that.   And   then   we   start   to   lose   some   functional   abilities   like   standing.   So  

it's   important   to   have   that   conversation   with   your   client   and   with   the   physician   as   a  

team,   to   say,   for   this   individual   person,   what   are   our   goals   and   what   are   our   needs,   and  

to   be   able   to   do   have   those   discussions   with   a   physician   if   we   are   using   the   spasticity  

functionally.   

 

I   also   like   to   educate   my   clients   to   that   spasticity,   you're   gonna   get   to   know   your  

spasticity   after   your   spinal   cord   injury,   especially   incomplete   spinal   cord   injury   or  

specialty   is   so   prevalent.   So   it's   really   important   that   your   client   gets   to   understand  

what   is   my   baseline   spasticity,   because   if   we   see   exaggerated   increases   in   spasticity,   a  

lot   of   times   that   is   pointing   to   an   outside   problem,   something   else   is   going   on   in   the  

nervous   system,   such   as   maybe   an   underlying   brewing   urinary   tract   infection   or  

respiratory   infection.   

 

Something   that   is   causing   a   noxious   stimulation   that   is   increasing   the   spasticity  

beyond   their   normal   baseline.   So   it   is   important   that   I   do   tell   my   clients   pay   attention   to  

your   spasticity   because   sometimes   before   you   even   have   signs   and   symptoms,  

otherwise,   you   can   be   getting   little   tips   and   clues   that   something   is   brewing   that   you  

can   take   care   of   immediately   versus,   waiting   till   you   have   a   raging   infection.   Okay,   so  

next   we're   gonna   get   into   recovery   and   prognosis   following   incomplete   spinal   cord  

injury.   So   as   healthcare   professionals,   it's   really   important   to   be   up   to   date.   We   talked   a  

little   bit   about   this   with   the   current   literature   so   you   feel   comfortable   having   some   basic  

conversations   with   your   client,   about   life   after   spinal   cord   injury   and   what   does   that  

mean.   It   is   true,   there   is   no   crystal   ball   that   we   have   as   clinicians   or   as   a   medical   team,  
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to   say   this   is   exactly   what's   gonna   happen   on   this   day   and   this   is   what   your   recovery   is  

going   to   look   like.   But   there   has   been   a   lot   of   reasons   research   done   to   determine  

some   of   the   positive   and   negative   prognostic   factors   or   indicators   following   spinal   cord  

injury,   especially   in   terms   of   returning   to   ambulation.   So   let's   look   a   little   bit   at   some   of  

the   common   questions   that   we   get   as   clinicians,   as   PTs,   right?   First   one,   if   you   work   in  

spinal   cord   injury,   you   have   gotten   the   question,   "will   I   ever   walk   again?"   And   I'll   tell  

you   if   I   was   injured,   this   will   be   the   first   question   I   would   have   as   well.   So   it's   really  

important   that   we   are   able   to   discuss   some   of   these   things   we're   gonna   talk   about   as  

to   what   is   the   prognosis   for   someone   to   return   to   ambulation?   When   am   I   gonna   be  

okay?   So   you're   telling   me   there's   a   chance   I'm   gonna   walk   again,   When   is   that   going  

to   happen?   What   is   that   gonna   look   like?   

 

Am   I   making   progress   fast   enough?   When   your   client   hears,   you're   going   to   walk   again,  

they're   picturing   their   walk   prior   to   their   injury.   I   guarantee   it   nine   times   out   of   10   they're  

picturing   themselves   walking   the   way   they   did   before.   So   it   is   important   that   as   we  

discuss   returning   to   ambulation,   we   discuss   what   ambulation   after   spinal   cord   injury  

may   look   like.   We   talk   about   the   use   of   an   assistive   device   if   that's   appropriate.   We   talk  

about   uses   of   braces   if   that's   necessary,   like   a   AFOs   or   higher.   We   talk   about   maybe   a  

slower   gait   speed   or   some   abnormal   patterns   with   that   result   from   spasticity.   So   it   is  

important   to   have   those   conversations   that   yes,   we're   gonna   walk   again.   Let's   talk   a  

little   bit   about   some   of   the   things   that   we   may   see   along   the   way.   So   your   client   has  

realistic   expectations   for   what   gait   after   spinal   cord   injury   is.   But   I'd   had   clients   oh  

gosh,   not   too   long   ago,   I   had   a   20   year   old   who   came   in.   He   was   an   ASIA   T   and   we're  

gonna   look   at   that   in   just   a   minute,   which   is   one   of   the   best   recovery   prognosis   you   can  

have,   who   said   yes,   my   medical   team   after   injury   had   said,   "You're   never   gonna   walk  

again."   And   it   is   that   true.   I   mean,   really,   it   you   have   to   look   at   the   individual   person   and  

take   into   account   the   prognostic   factors.   I   always   tell   my   clients   never   say   never   and  

never   say   always.   Because   neither   of   those   can   we,   we   can't   say   anything   with   100%  

incertainty,   with   100%   certainty   after   spinal   cord   injury.   So   let's   talk   about   those   kind   of  
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in   between   things.   And   it's   very   common,   again,   to   feel   a   little   uncomfortable   as   the   PT  

having   these   conversations.   But   the   more   you   educate   yourself,   the   more   comfortable  

you're   gonna   feel   having   discussions   with   your   clients   to   help   them   to   stay   in   the   right  

frame   of   mind.   Because   when   a   patient   hears   never,   or   a   patient   hears   always,   we're  

setting   them   up   for   possibly   unrealistic   expectations.   And   that   can   completely   derail  

the   psychological   aspects   of   what   we're   trying   to   accomplish   throughout   a   prolonged  

recovery   from   a   spinal   cord   injury.   So   again,   it's   very   important   how   we   have   these  

conversations   with   our   clients.   

 

And   that   just   takes   practice.   Okay,   so,   again,   are   there   prognostic   indicators   for  

recovery   following   incomplete   spinal   cord   injury?   That   can   guide   us   the   rehab   clinicians  

in   setting   our   rehab   goals.   And   obviously   the   answer   to   that   is   yes.   So   I   highly  

recommend   these   are   just   four   articles,   but   there   are   many   more   out   there.   I   highly  

recommend   reading   these   articles   in   a   little   bit   more   detail,   especially   if   you   do   see  

these   clients   on   more   of   a   regular   basis.   But   looking   at   several   articles   here,   one  

Scivoletto   et   al   "Who   is   going   to   walk?   A   review   of   the   factors   influencing   walking  

recovery   after   spinal   cord   injury"   published   in   2014.   "Outcomes   Following   Traumatic  

Spinal   Cord   Injury:   the   clinical   practice   guidelines   for   healthcare   professionals,"   which  

was   published   in   1999.    

 

From   the   Consortium   of   Spinal   Cord   Medicine,   highly   recommend   if   you   work   in   spinal  

cord   injury   in   any   way,   this   Consortium   for   Spinal   Cord   Medicine   funded   by   the   PVA  

has   an   entire   array   of   outcome   of   clinical   practice   guidelines   that   are   available   to   us   on  

topics   such   as   outcomes   following   injury,   bladder   management,   bowel   management.  

You   name   any   spinal   cord   injury.   They   have   autonomic   dysfunction,   all   these   things   that  

we   just   talked   about.   They   have   published   beautiful   guidelines   for   us   to   have   a   better  

understanding   and   be   able   to   educate   our   clients.   So   that   would   be   just   another  

example.   Burns   et   al   "Recovery   of   ambulation   in   motor   incomplete   tetraplegia,"  

published   in   1997,   or   Walters   et   al   "Prediction   of   ambulatory   performance   based   on  
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motor   scores   derived   from   the   standards   of   the   ASIA"   published   in   1994.   So,   again,  

just   a   few   examples   and   some   of   the   things   that   we're   about   to   talk   about,   all   of   this   is  

referenced   from   these   various   different   articles.   Alright,   so   where   do   we   begin?   So  

we're   gonna   go   back   to   discussing   the   ASIA   for   a   moment.   So   the   ASIA   is   the  

International   Standards   of   Neurologic   Classifications   of   Spinal   Cord   Injury   exam,   the  

ISNCSCI.   The   ASIA   is   typically   done   on   any   client   who   comes   into   the   hospital   with   a  

spinal   cord   injury.   Definitely   with   a   traumatic   spinal   cord   injuries.   Sometimes   non  

traumatic   fly   under   the   radar   a   little   bit   .   But   non   but   anybody   with   a   spinal   cord   injury,  

an   ASIA   exam   or   an   ISNCSCI   exam   provides   us   with   their   neurological   level   of   injury,  

tells   us   if   the   injury   is   complete   or   incomplete   based   on   the   rectal   portion   of   the   exam.  

And   it   gives   us   an   AIS   impairment   scale,   an   ASIA   impairment   scale,   which   is   gonna  

classify   them   into   A,   B,   C,   D   or   E.   And   we'll   go   over   that   in   a   moment.   So   depending   on  

the   facility   or   the   setting   that   you   work   in,   there's   different   protocols   in   different   places.  

I've   been   around   the   country   to   all   different   kinds   of   courses   and   things   and   in   some  

places,   the   physicians   do   the   ASIA   exam.   

 

And   other   places   that   therapists   do   the   ASIA   exam,   the   PT   or   the   OT,   or   whomever.   But  

for   us   as   therapists   and   physical   therapists,   just   knowing   that   we're   using   the   ASIA   as  

an   outcome   assessment,   it   is   an   outcome   measure   for   us   and   we'll   talk   about   that  

outcome   measure   section.   But   just   knowing   that   the,   the   ASIA   exam,   the   ISNCSCI,  

does   require   training,   so   it's   not   something   you're   just   gonna   pick   up   to   scale   and   go,  

yes,   let   me   perform   an   ASIA   I'm   going   to   do   it   100%   accurately.   There's   a   lot   of   detail  

involved   in   this   exam   that   requires   some   training.   So   I   will   tell   you   that   the   the   ASIA  

itself,   the   ASIA   Learning   Center   is   a   website   that   you   can   go   to   in   and   they   have   a  

small   fee.   They   have   a   continuing   education   course.   But   they   do   have   courses  

available   on   training   on   how   to   administer   this   exam   just   for   the   accuracy   of   your   ability  

to   perform   it.   And   also   one   of   the   trickier   parts   of   ASIA   is   actually   the   scoring   of   ASIA  

once   you've   gotten   all   of   your   your   objective   outcome   measures,   all   of   the   pieces   of   it.  

So   there   is   a   website   that   provides   an   ASIA   algorithm   that   it's   free,   you   plug   in   all   of  
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your   data   from   what   your   exam   and   you   hit   calculate   and   it   gives   you   a   score.   And   it's  

fabulous   because   it   ensures   accuracy   with   the   scoring   part.   So   I   still   recommend   you  

score   yourself   and   then   look   at   the   difference.   So   that   way,   you're   continuing   to   Keep  

up   with   your   skills   if   you   perform   ASIAs   regularly.   But   the   ASIA   exam   looks   at   sensory  

function   over   28   dermatomes.   So   if   we   look   at,   this   is   very   small   I   know.   But   if   we   look  

at   this   model   here,   there   are   28   different   points   dermatomes   that   we   are   assessing  

during   the   ASIA   exam,   and   we're   doing   it   on   both   the   left   and   the   right   side.   So   we're  

looking   at   56   points   total.   And   we   are   testing   light   touch   with   a   cotton   ball.   And   we   are  

testing   sharp   dole   with   a   with   a   safety   pin   oftentimes.   And   what   we're   really   looking   at  

is   two   of   the   major   tracts   of   the   spinal   cord.   

 

So   we're   looking   at   the   spinothalamic   tract   and   the   dorsal   column   tract   to   determine  

what   type   of   preservation   is   there   below   the   level   of   injury.   So   for   the   sensory   portion  

that's   what   we're   looking   at.   And   then   we're   also   looking   at   the   motor   portion.   So   we're  

looking   at   five   key   Maya   tones   in   the   upper   extremities,   and   five   Maya   tones   in   the  

lower   extremities   that   will   result   in   various   grades   of   muscle   strength.   So   once   we   put  

all   of   that   in,   we're   going   to   get   a   level   of   injury   and   a   score   and   AIS   score.   So   let's   go  

through   that   a   little   bit.   I'm   gonna   take   a   quick   drink   here,   okay.   So   for   ASIA   impairment  

and   AIS   impairment   scale,   we   are   looking   at   a   score   of   an   ASIA   and   AIS   A   means   that   it  

is   a   complete   spinal   cord   injury.   

 

We   have   the   neurological   level   of   injury   let's   say   T5,   and   we   did   not   have   motor   or  

sensory   preservation   below   especially   the   most   important   part   is   that   the   we   did   not  

have   deep   anal   contraction,   we   did   not   have   enough   sensation   at   S4-S5.   Okay,   so   if  

you   hear   somebody   say   they   have   a   complete   spinal   cord   injury,   they   have   an   AIS   A  

score.   So   now   we're   gonna   move   into   our   incomplete   spinal   cord   injury   classifications.  

So   for   an   AIS   B   scale,   we're   looking   at   a   sensory   incomplete   injury.   These   two   are  

interchangeable   sensory   incomplete   or   motor   complete.   Meaning   AIS   B   we   have  

sensation   below   the   injury   greater   than   three   levels   below   the   injury,   but   we   don't   have  

24  
 



 
 

any   motor   movement.   We   need   to   have   intact   anal   pressure   in   order   to   be   classified   as  

a   AIS   B.   But   just   knowing   a   few   here   B,   we   have   sensation   below   the   injury   but   not  

motor   contraction.   Moving   to   an   AIS   C   score,   we're   looking   at   a   motor   incomplete  

spinal   cord   injury   in   which   we   either   have   intact   voluntary   anal   contraction   so   S4-S5   it  

has   a   motor   preservation,   or   we're   looking   at   an   incomplete   injury   that   has   some   type  

of   motor   sparing   greater   than   three   levels   below   the   neurologic   injury.   And   that   can  

even   include   some   of   the   non   key   muscles.   So   in   the   ASIA   exam,   we're   testing   hip  

flexors,   knee   extensors,   dorsi   flexors,   great   toe   extension   and   plantar   flexors.   But   what  

if   somebody   has   hip   adduction?   

 

Does   that   count?   What   if   somebody   has   something   that's   not   one   of   the   key   muscles  

and   in   following   training   through   the   ASIA   exam,   you'll   learn   that   even   non   key   muscles  

can   count   towards   a   motor   incomplete.   However,   in   a   motor   incomplete   AIS   C   scale,  

half   of   those   key   muscles   are   less   than   a   three.   So   we're   looking   at   motor   function,   but  

is   it   functional   motor   function,   and   that's   kind   of   to   be   determined.   And   then   we   have  

our   AIS   D   scale,   which   is   a   motor   incomplete.   

 

Again   motor   incomplete,   meaning   we   have   motor   preservation   below   our   injury,   and  

the   motor   preservation   below   the   injury   over   half   of   the   key   muscles   are   greater   than  

three   out   of   five.   So   just   knowing   that   we   have   more   strength,   a   lot   of   times   we   were  

anticipating   probably   higher   function.   Sometimes   not   always.   But   again,   we'll   go  

through   this   in   a   minute   on   what   the   predictors   of   this   are.   We   also   do   have   AIS   E  

classification   which   means   that   there   is   a   documented   spinal   cord   injury,   but   a   full  

recovery   of   normal   sensation   and   movement   has   occurred   after.   So   oftentimes   we're  

not   really   talking   about   that   because   We're   not   generally   treating   those   patients   very  

frequently   anymore.   All   right,   so   what   are   some   of   the   key   prognostic   factors   based   on  

what   the   literature   what   some   of   these   articles   that   that   we   have   just   discussed,   say,   so  

age,   the   younger   the   age,   the   higher   the   outcomes.   Not   always   the   case,   but   just  

knowing   that   a   younger   age   is   a   positive   prognostic   factor,   the   amount   of   pinprick  
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preservation   that   is   still   available.   So   if   you   do   the   ASIA   or   you   look   at   the   ASIA   and  

they   have   a   lot   of   ability   to   differentiate   between   a   sharpened   adult   point   below   their  

injury,   that   is   a   higher   prognostic   factor   for   ambulation.   Again,   all   of   this   is   talking  

ambulation.   If   they   have   higher   lower   extremity   motor   scores,   that's   a   higher   predictor  

for   ambulation.   If   they   are   an   AIS   C   or   an   AIS   D   because   we're   looking   again,   at   more  

motor   function,   we   have   a   higher   likelihood   of   return   to   ambulation.   And   then   the   level  

of   injury   also   plays   into   this.   So   if   we   have   a   very   low   level   injury   an   L3   or   an   L4   we  

know   we   have   a   lot   of   intact   muscles   of   the   lower   extremities.   So   a   lot   of   times   a   lower  

level   of   injury   results   in   a   more   functional   gait.   Return   to   gait   after   their   injury.   So  

pinprick   preservation   real   quick,   just   a   quick   little   note   is   often   linked   to   higher   return   to  

ambulation.   

 

Because   the   pinprick   the   lateral   spinal   thalamic   tract,   which   is   being   assessed   runs  

very   close   to   the   cortical   spinal   tract   and   the   white   matter.   So   the   cortical   spinal   tract   is  

our   major   motor   tract..   So   if   we   if   there's   kind   of   an   anticipation   that   if   one   is   intact   that  

we   may   have   a   less   severe   motor   impairment.   Not   always   the   case,   but   again   from   the  

literature   they   say   that,   that   is   a   positive   prognostic   factor   for   ambulation.   So   according  

to   Scivoletto   et   al's   2014   article,   "Who   is   going   to   walk?   A   review   of   the   factors  

influencing   walking   recovery   after   spinal   cord   injury."   They   even   went   into   there's   great  

detail   in   this   article.   If   you   ever   have   the   time   to   go   through   and   read   this,   It   gives   you   a  

better   big   picture   context   of   maybe   what   your   client's   injury   may   look   like   long   term  

depending   on   the   setting   that   you're   in.   

 

So   AIS   B   had   that   had   light   touch   only   light   touch   on   their   ASIA   exam   only   had   a   return  

to   ambulation   prognosis   of   zero   to   33%.   Those   who   had   both   light   touch   and   pinprick  

preservation   had   a   higher   return   to   ambulation   at   66   to   89%   .   AIS   C   age   played   a   big  

factor.   For   those   who   were   under   50   years   old   had   higher   return   to   ambulation   at   80   to  

90%.   And   AIS   C   over   50   years   old,   had   a   return   to   emulation   of   30   to   40%.   Those   with  

AIS   D   scores   under   50   years   old   had   a   very   higher   rates   of   return   to   ambulation.   So  
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again,   I   caution   you   from   taking   these   numbers   to   heart   because   again,   we've   already  

talked   about   there   is   no   never   there   is   no   always.   Each   person   is   an   individual   person.  

However,   this   gives   us   some   context,   some   picture   as   to   possible   recovery   that   maybe  

your   client   falls   into.   So   I   try   to   avoid   looking   at   this   and   hard   fast   numbers   because  

this   is   one   study.   However   it   does.   I   think   it   gives   us   a   very   good   context   or   picture   in  

our   minds.   Okay,   so   let's   do   a   very   quick   talk   about   neuroplasticity.   Because  

neuroplasticity   is   also   obviously   gonna   be   very   important   in   any   recovery   after   a  

neurologic   injury,   but   especially   in   spinal   cord   injury.   So   for   neural   plasticity,   there's  

been   a   really   big   shift   in   our   underlying   standing   over   the   past   decades   of   our   central  

nervous   system   and   what   neural   plasticity   may   look   like.   

 

Once   upon   a   time,   researchers   thought   that   our   system   was   hardwired   and   there   was  

very   little   ability   to   recover.   But   over   the   past   few   decades,   it's   starting   to   really   be  

understood   that   the   system   is   much   more   malleable   and   there   is   chances   of   recovery,  

especially   in   ways   everyday   that   we're   seeing   that,   weren't   happening   many   years   ago.  

So   scientists   and   researchers   are   constantly   trying   to   unlock   the   answers   to   get   this  

golden   cure   for   spinal   cord   injury.   

 

But   obviously,   that   has   not   occurred   yet.   So   it's   our   job   as   clinicians   as   therapists   to  

stay   up   to   date   with   the   literature   to   be   able   to   implement   some   strategies   that   are  

based   off   of   the   body   of   evidence   that   we   have   available,   and   then   that   constantly  

evolves   and   changes.   So   again,   it's   really   important   and   you're   gonna   hear   me   say   this  

a   lot   because   I   am   a   huge   believer   in   our   practice   needs   to   evolve   as   the   literature   and  

the   research   evolves.   But   incomplete   spinal   cord   injury   is   a   really   fun   place   to   be  

because   of   the   potential.   Because   of   the   neural   plasticity   that   it   still   remains   after   the  

injury   itself.   Okay,   so   let's   look   a   little   bit   at   the   motor   learning   principles   and   there's  

many   different   concepts   and   many   different   theories   regarding   motor   learning.   So   I  

picked   an   article   to   talk   about   today   that   many   of   you   may   have   read   before.   This   is  

Klein   et   al's   2008   "Principles   of   Experience   Dependent   Neural   Plasticity:   Implications  
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for   Rehab   After   Brain   Injury."   But   I   know   this   does   say   brain   injury   but   this   really   has  

given   us   foundational   things   to   go   off   of   for   neuroplasticity   in   any   neurologic   injury.   So  

with   this   article   they   provided   10   concepts   or   strategies   that   impact   or   can   affect  

neuroplasticity.   So,   real   quick   to   go   over   those,   use   it   or   lose   it,   the   concepts   of   use   it  

and   improve   it.   Specificity,   repetition   matters,   intensity   matters.   We   entered   a   lot   about  

that   in   a   few   minutes,   time   matters,   age   matters,   salience   matters,   transference   and  

interference.   

 

So   I   picked   just   a   couple   of   these   things   that   I   wanted   to   talk   a   little   bit   about   in   regards  

to   treating   those   with   incomplete   spinal   cord   injury.   Because   I   feel   like   these   are   ones  

that   we   can   have   a   really   meaningful   impact   on   based   on   the   interventions   that   we  

choose.   I   can't   necessarily   affect   someone's   age,   I   can't   necessarily   affect   the   time  

since   their   injury.   But   what   I   can   affect   are   some   of   the   ways   that   I   choose   my  

interventions.   So   first,   let's   look   at   salience   and   salience   is,   to   put   it   simply   is   really  

something   that   is   important   or   meaningful   to   your   client.   Salience   has   been   associated  

with   being   able   to   allow   your   client   to   improve   motor   learning   plasticity,   through  

tapping   into   things   that   are   meaningful   that   create   different   neuroplastic   changes.   But  

this   can   be   really   tricky.   

 

We   have   to   as   clinicians   dig   very   deep,   and   ask   what   are   your   patient's   goals?   We  

need   to   get   to   know   what   is   meaningful   to   them.   Because   there   are   no   two   people   that  

this   is   the   same.   We   need   to   understand,   okay,   my   clients   giving   me   goals,   are   those  

goals   realistic   for   that   person?   And   even   if   they're   not,   how   are   we   going   to   incorporate  

that   into   our   plan   of   care   and   our   intervention.   'cause   we   need   to   find   what   drives   the  

patient.   And   we   need   to   find   what's   meaningful   to   the   patient   to   incorporate   into   our  

daily   interventions.   Use   those   goals   as   a   motivation   tool.   So   it   can   be   tricky   sometimes  

when   a   client   is   experiencing   an   injury   that's   so   different   than   their   normal   day   to   day  

life.   Nobody   knows   a   spinal   cord   injury   until   they've   experienced   a   spinal   cord   injury.  

So   sometimes   digging   into   that   salience   is   you   just   have   to   dig   a   little   detailed   with   with  
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your   client.   Next,   we're   gonna   look   at   specificity.   So   specificity   is   really   again,   to   put   it  

simply   the   nature   of   the   training   experience   dictates   the   nature   kind   of   have   this   the  

neuroplastic   response,   skilled,   unskilled   treatment.   And   is   that   the   same   in   unskilled  

treatments.   So   again,   I'm   gonna   go   back   to   what   are   your   clients   goals.   Because   we  

need   to   know   what   those   goals   are   so   we   can   really   hone   in   our   intervention.   Is   your  

goal   for   your   client   to   walk   faster,   to   walk   further,   to   be   able   to   stand   in   balance   while  

gardening.   'cause   each   one   of   those   interventions   may   look   very   different.   And   I   need  

to   make   sure   that   my   intervention   selection   lines   up   to   the   goal   I'm   trying   to  

accomplish.   If   I   want   to   walk   again,   or   I'm   trying   to   improve   somebody's   gait   speed,   is  

sitting   knee   extension,   the   most   appropriate   intervention?   

 

And   we'll   talk   about   that   a   little   bit   more   in   the   gait,   in   the   gait   section.   Alright,   so  

repetition.   This   one   is   a   little   bit   more   difficult   to   objectify   because   really   the   literature   is  

all   across   the   board,   on   what   are   there   specific   thresholds   that   we   should   hit   to   make  

meaningful   changes   in   our   patients,   in   a   neuroplastic   way.   What   does   that   look   like  

clinically?   So   sometimes,   there's   nothing   more   frustrating   than   reading   a   research  

article,   and   they   have   done   130   sessions   and   they   did   three   hours   during   that   session  

and   they   incorporated   2000.   

 

Those   things   just   aren't   relevant   to   our   clinical   practice.   So   how   do   we   take   some   of  

the   research   that   maybe   is   available   and   incorporate   that   into   clinical   practice?   So   the  

the   literature   doesn't   have   a   direct   answer   to   what   type   of   repetition   is   necessary   to  

accomplish   certain   goals.   So   we   as   clinicians   really   have   to   use   our   judgment   and  

apply   the   in   grade   the   quantity   of   what   we're   doing   with   the   quality   of   the   skill.   And  

again,   looking   at   our   patient's   response   and   there's   so   many   different   factors   into  

repetition.   But   also   reminding   your   patient   that   the   client   has   to   do   their   part   too,   we  

are   gonna   introduce   this   skill   during   their   therapy.   And   now   here's   what   I   need   you   to  

do   when   you're   not   in   therapy,   I   need   you   to   practice   this   skill   over   and   over   and   over  

until   I   see   you   again.   And   then   let's   sit   down   and   talk   about,   XYZ.   So   repetition   is  
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important,   but   we   don't   necessarily   have   a   direct   answer   as   to   what   repetition   hit  

certain   thresholds.   All   right,   next,   we'll   talk   about   intensity.   Intensity   is   a   really   hot   topic  

right   now   in   the   literature.   And   there   are   some   really   exciting   research   coming   out.   And  

I'm   a   super   nerd   about   like   to   read,   research   and   in   the   literature.   But   we'll   talk   about  

this   more   in   the   gait   section.   But   the   intensity   of   training   can   affect   plasticity.   And  

there's   a   lot   of   new   studies   coming   out,   emphasizing   the   importance   of   this.   So   we,   as  

clinicians,   again,   this   was   kind   of   a   gray   area   the   same   way   repetition   was.   There's  

varying   things   in   the   literature   up   until   some   recent   guidelines   have   come   out   that   say,  

yes,   intensity   is   important.   But   what   does   that   mean?   What   does   Look   like?   Intensity   is  

that   the   same   for   everybody?   

 

Is   this   all   across   the   board?   We   all,   have   to   hit   the   same   exact   intensity   level?   And   what  

is   that   level?   So   it's   been   a   rather   great   area,   but   new   bodies   of   evidence   are   coming  

out   that   really   can   provide   us   really   good   guidance.   And   we'll   talk   about   those   in   details  

here   in   a   few   minutes.   But   just   knowing   that   intensity   does   matter.   It   matters   in   our  

interventions   for   gait.   It   matters   to   accomplishing   certain,   functional   outcomes.   So   we'll  

look   at   that   in   more   detail.   And   then   lastly,   transference.   So   transference   is   the   ability   of  

plasticity   within   one   set   of   the   circuits   to   promote   concurrent   plasticity.   So   looking   at  

skills   transferring,   if   I'm   working   on   stance   phase   of   gait   is   that   gonna   transfer   to  

students   phase   of   transfers   and   different   things   like   that.   

 

Okay,   so   looking   at   we're   gonna   dig   into   some   of   the   evidence   based   treatment  

strategies   now.   So   kind   of   the   important   meat   and   potatoes   of   what   we   do   every   day.  

So   we   are   gonna   look   at   some   different   tools   that   we   use   in   the   toolbox.   And   looking   at  

these,   like   at   first   glance,   some   of   this   isn't   gonna   seem   like   rocket   science.   like  

functional   mobility,   of   course,   we   need   to   work   on   that.   That   bed   mobility,   transfers,  

gait   training.   But   I   wanna   break   it   down   into   some   detail   on   some   of   the   available  

research   that's   out   there   to   give   us   a   little   bit   more   direction   as   to   what   we're   doing  

during   these   various   tasks.   We're   gonna   look   at   electrical   stimulation,   strengthening  
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and   aerobic   training,   balance   training,   and   virtual   reality,   which   I   think   is   a   really  

interesting   one.   Because   I   will   tell   you,   a   lot   of   us   don't   have   that   tool,   maybe   in   our  

clinic   or   in   our   home   setting.   But   there   is   some   very   positive   research   that   has   been  

coming   out   with   virtual   reality.   So   I   thought   we   could,   throw   it   on   and   talk   about   talk   a  

little   bit   about   that   today   as   well.   Okay,   so   first,   we're   gonna   look   at   bed   mobility   and  

transfers   and   we're   gonna   look   at   this   from   two   different   concepts   or   contexts.   First,  

we're   gonna   look   at   motor   complete.   So   we're   looking,   I   know   a   lot   of   complete   and  

incomplete   wording   that   I'm   using.   But   we're   gonna   look   at   our   motor   complete.   So  

there's   AIS   B   injuries   that   we   talked   about   where   we   have   an   incomplete   spinal   cord  

injury,   we   have   some   sensation   below   the   injury,   but   we   don't   necessarily   have  

movement.   

 

So   a   lot   of   the   focus   of   our   treatment   is   going   to   be   very   similar   to   what   we   do   in  

complete   spinal   cord   injury.   which   is   looking   at   compensatory   strategies   in   order   to   be  

able   to   function   more   independently.   So   real   quick,   let's   look   a   little   bit   through   four  

different   concepts   for   motor   complete   injuries.   And   again,   this   is   gonna   vary   based   on  

where's   the   level   of   injury   is   that   a   cervical   injury,   a   thoracic   injury,   a   lumbar   injury,   And  

again,   looking   at   where   the   level   of   injury   is   gonna   guide   what   our   techniques   may   look  

like.   But   some   common   motor   complete   strategies   are   the   head   hip   strategy   to   start  

with.   

 

So   the   head   hips   strategy   means   I'm   gonna   use   my   head   and   shoulders   to   help   move  

my   pelvis.   So   we're   really   thinking   back   to   our   physics   days,   which   who   paid   attention  

in   physics   right   back   in   school.   But   physics   in   spinal   cord   injury   is   very   important  

because   we   use   a   lot   of   fulcrums   and   levers   in   order   to   be   able   to   move   the   body.   So  

when   I   got   a   client   who's   an   engineer,   or   has   a   good   understanding   of   physics,   oh  

man,   I   really   find   sometimes   we   pick   up   really   quickly   on   some   of   these   principles  

because   they   studied   this   in   school   kind   of   concept.   Anyways,   neither   here   nor   there.  

But   moving   the   hips   by   moving   our   head   and   shoulders   in   the   opposite   direction   of   our  
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pelvis.   So   for   transfers,   for   scooting   in   bed,   if   I   want   to   transfer   to   the   right,   I   need   to  

turn   my   upper   body   to   the   left.   If   I   want   to   lift   my   bottom,   it's   gonna   be   important   that  

I'm   looking   forward   and   leaning   forward.   If   I   wanna   scoot   forward,   backwards,   those  

kinds   of   concepts   are   gonna   be   understanding   and   learning   how   to   use   the   head   hip  

strategy.   Hand   in   hand   with   that   also   comes   the   strategy   of   momentum.   So   using  

momentum   in   our   motor   complete   spinal   cord   injuries   is   really   important   because  

otherwise   we're   not   gonna   be   able   to   necessarily   accomplish   the   functional   task   in   a  

slow   broken   down   pattern.   

 

So   we   have   to   use   momentum   in   combination   with   the   head   hips   strategies,   in   order   to  

accomplish   tasks   such   as   a   Swiss   rolling.   For   example.   If   I'm   laying   flat   on   a   bed   and   I  

don't   have   trunk   or   lower   extremity   motor   innervation,   I   have   to   be   able   to   use   my  

arms,   my   head,   my   shoulders,   with   momentum   to   be   able   to   get   my   pelvis   to   follow   to  

complete   a   roll   either   onto   my   stomach   or   onto   my   side,   whatever   the   case   may   be.  

Muscle   substitution   is   another   strategy   that   we   look   at.   For   those   with   motor   complete  

injuries   and   with   muscle   substitution.   

 

We're   really   looking   at   using   a   weak,   if   we   have   a   muscle   group   that   is   weak   or   absent.  

We're   looking   at   using   other   muscles   to   help   perform   the   task,   the   role   of   that   that  

muscle   that's   weak   or   absent.   So   there's   several   different   ways   that   concepts   that   we  

use   in   muscle   substitution.   One,   for   instance,   would   be   like   fixating   on   a   distal   surface.  

So   think   of   your   higher   level   spinal   cord   injuries,   that   may   be   like   a   C5   or   C6   injury   that  

does   not   have   functioning   triceps,   we   are   able   to   put   our   hands   on   the   mat   and   use  

muscle   substitution   strategies   such   as   use   of   the   anterior   deltoids,   external   rotators   to  

lock   the   elbows   out,   even   despite   not   having   tricep   innovation.   Other   muscle  

substitution   strategies   are   using   gravity   to   assist   us.   So   if   I   want   to   extend   my   elbow  

and   I   don't   have   tricep   innervation   then   I   am   looking   at   using   gravity   to   externally  

rotate,   throw   my   arm   out   to   get   it   to   go   into   supination   to   extend   my   elbow,   or  

concepts   like   a   tenodesis   grasp   where   we're   using   passive   structures   and   we're   using  
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the   active   movement   of   the   wrist   extensors.   If   we   have   no   hand   function,   we   can  

extend   the   wrist   and   the   hand   will   close   just   based   on   the   passive   movement   of   the  

wrist   and   hand   flexors.   So   I   can   have   a   functional   grasp   and   release   just   via   base   on  

my   wrist   extension.   So   again,   all   of   those   strategies   would   really   fall   under   like   a  

muscle   substitution.   And   then   just   introducing   external   aid.   So   rolling,   scooting,   sitting  

up,   things   like   that,   using   a   bed   Ladder   or   loops   or   bed   rails,   different   things   like   that.  

Because   in   a   motor   complete   injury,   we   aren't   gonna   have   the   strength   a   lot   of   times  

below   the   injury   to   be   able   to   do   that.   

 

So   looking   at   a   motor   incomplete   injury   for   bed   mobility   and   transfers,   we're   really  

shifting   our   concepts   our   focus   on   more   recovery   based   because   our   recovery  

potential   below   that   injury   is   higher.   We   are   looking   at   restoring   function   through  

normalized   movement   patterns   if   possible.   So   I   want   to   try   to   normalize   their  

movement   patterns   as   much   as   possible   and   introduce   compensation   as   needed.   If  

that   makes   sense.   We   wanna   obviously   strengthen   the   muscles   that   are   weak   but  

present   in   order   to   be   able   to   use   those   more   functionally   in   a   more   normalized   pattern.   

 

And   then   we're   looking   at   again,   just   decreasing   the   compensation   unless   there's   no  

other   way   that   we   can   do   it.   So   we   are   trying   to   challenge   the   system   in   a   motor  

incomplete   injury   as   much   as   possible.   Okay,   so   real   quick,   let's   just   look   at   some  

common   bed   mobility   techniques   in   AIS   B   and   an   ASIA   Bs   injury   the   motor   incomplete  

we're   looking   at   for   our   cervical   and   high   thoracic   injuries.   A   lot   of   times   we're   looking  

at   techniques   such   as   rolling   onto   our   side   and   walking   our   elbows   up   to   upright   the  

trunk.   In   our   lower   cervical   injuries   or   our   thoracic   injuries   or   even   our   high   lumbar  

injuries,   we're   looking   at   going   from   a   laying   down   supine   position,   to   supine   on   elbows  

getting   the   elbows   underneath   and   using   the   upper   extremities   to   push   us   up   into   long  

sit   to   then   manage   our   legs.   And   in   our   lower   lumbar   injuries   and   our   SQL   injuries,   were  

looking   a   lot   of   times   at   a   long   roll   can   be   very   effective.   We   have   enough   hip   flexor  

strength,   we   may   have   knee   extensor   strength   that   if   I   can   roll   into   my   side,   I   can  
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manage   my   own   legs   out   just   via   the   strength   of   my   low   extremities.   So   for   ASIA   B  

motor   complete,   just   having   some   direction   based   on   where   the   injury   is   as   to   maybe  

what   your   first   choice   would   be.   Although   there   is   never   again   a   one   size   fits   all.   So   any  

of   these   techniques   may   be   applicable   depending   on   the   person   But   a   lot   of   times   we  

gear   it   based   on   their   level   of   injury.   And   our   motor   incomplete   injuries,   our   AIS   C   and  

Ds,   this   can   look   like   a   lot   of   different   things.   

 

So   there   isn't   necessarily   one   technique,   we   can   use   a   combination   of   any   of   the   above  

but   it's   really   based   on   their   motor   preservation.   So   we   now   maybe   have   more   arm  

duration   and   strength   to   push   and   pull.   We   have   legs   to   push   and   pull   In   these  

incomplete   injuries,   a   lot   of   times   if   I   wanna   sit   up   via   a   log   roll,   we   can   bend   our   knees  

before   we   roll   because   we   have   the   strength   in   the   lower   extremities   to   do   so.   So  

again,   normalizing   those   movement   patterns   as   much   as   possible.   In   our   transfer  

training,   we're   looking   at   just   some   common   transfer   techniques   to   spinal   cord   injury.  

So   in   our   AIS   B   our   motor   complete   injuries,   we're   looking   at   some   of   those   traditional  

kind   of   spinal   cord   injury   transfers   that   we   see   in   our   complete   injuries.   

 

So   when   our   higher   level   cervical   spinal   cord   injuries,   we're   looking   at   either   a  

mechanical   lift,   or   a   sideboard   or   in   some   in   those   that   are   able   in   like   our   lower   injuries  

are   C6   C7   C8   maybe   even   a   sit   pivot   where   we're   able   to   transfer   back   and   forth  

without   a   board.   But   we   are,   that's   really   dependent   on   the   person,   their   body   type,  

their   motivation,   there's   a   lot   of   things   that   play   into   that.   For   our   thoracic   level   spinal  

cord   injuries   with   an   AIS   B   injury,   we're   looking   at   a   sit   pivot   again.   So   being   able   to  

pivot   back   and   forth,   or   a   sideboard   transfer   depending   on   how   advanced   their   skills  

are.   And   in   our   lumbar   injuries,   we're   really   looking   at   either   like   an   L1   L2   we   may   still  

be   doing   a   sit   pivot   technique.   But   as   we   get   into   the   lower   injuries   in   the   lumbar  

region,   we're   looking   at   more   of   a   squat   pivot   or   even   a   stand   pivot   with   braces   or   an  

assistive   device.   So   that   really   just   determines   on   how   much   strength   remains   below  

the   injury.   And   again,   in   our   motor   incompletes,   our   Cs   and   Ds,   this   can   not   look   like   a  

34  
 



 
 

whole   variation   of   any   of   these.   So   in   our   motor   incomplete   injuries   is   not   necessarily  

based   on   their   level   of   injury.   It's   really   based   on   their   motor   preservation   and   how   safe  

is   it   to   do   the   technique   that   you're   presenting   to   them.   Alright,   so   now   to   the   fun   stuff.  

So   gait   training   is   so   exciting   and   incomplete   spinal   cord   injury   because   we   just   have   a  

lot   of   potential   for   recovery.   So   we're   gonna   go   through   some   different   really   concepts.  

I   think   for   spinal   cord   injury   for   incomplete   spinal   cord   injury,   and   let's   look   at   some  

new   research   that   has   come   out,   really   in   the   last   year.   All   right,   so   following   spinal   cord  

injury,   it's   really   important   and   I   can't   emphasize   this   enough   to   know   what   your   client's  

gait   goals   are.   If   you   work   in   an   acute   setting,   it's   gonna   be   to   walk,   I   wanna   walk,   I   just  

wanna   walk.   I   don't   even   know   what   spinal   cord   injury   looks   like,   I   have   no   idea.   Their  

goal   is   to   walk   so   you're   gonna   get   a   pretty   generic   I   wanna   walk   again.   But   in   our  

more   chronic   injuries   in   our,   those   of   us   that   work   in   home   health   or   outpatient   or  

skilled   nursing   facilities,   or   private   practice,   we   really   need   to   dig   deep.   So   our   client  

can   walk,   but   what   is   their   goal?   

 

Do   they   wanna   walk   faster?   Do   they   wanna   walk   further?   Are   we   looking   at   a   better  

quality   walk   as   we're   doing   this?   Do   we   have   a   certain   assistive   device   and   we   no  

longer   want   to   use   that?   I   wanna   go   from   a   walker   to   a   cane.   I   wanna   go   from   a   walker  

to   crutches.   It's   really   important   that   you   dig   deep   because   to   different   people.   Some  

of   this   is   meaningful   and   some   of   this   isn't.   I   have   had   some   people   who   say,   "I   don't  

care   if   it   takes   me   longer   to   get   there   with   my   walking,   but   I   don't   want   to   fall   during   the  

process.   I'm   terrified   of   falling."   Versus   I   have   some   people   who,   "I'm   a   college   student  

and   I   live   on   campus   and   I   gotta   get   to   class   on   time,   I   need   to   walk   faster,   so   I   don't  

need   to   use   a   wheelchair."   So   again,   knowing   what   the   specific   goals   of   ambulation   are  

for   your   client,   are   really   important   to   help   you   to   determine   what   interventions   are   you  

going   to   use.   So   how   do   we   accomplish   our   gait   goals?   Walk,   walk,   walk.   If   I   can't   say  

that   enough,   walking   is   definitely   the   way   to   improve   walking.   That   doesn't   sound   like  

rocket   science.   But   I   can't   tell   you   how   often   I   have   a   client   who   has   a   spinal   cord  

injury   and   all   they've   done   is   tell   me   that   their   goal   is   to   walk.   But   then   we   get   up   and  
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walk   and   it's   hard,   or   it's   difficult   or   there's   some   soreness   that   comes   with   it   and   they  

just   wanna   sit   and   do   exercises.   Not   that   sitting   exercises   maybe   don't   have   a   role   in  

spinal   cord   injury.   But   if   you're   telling   me   you   wanna   walk   faster,   that   isn't   necessarily  

the   intervention   of   selection   that   I   wanna   choose   for   my   clients.   So   it's   important   that  

we   are   determining   what   our   goals   are,   and   choosing   our   interventions   based   off   of  

those   goals.   So   we're   gonna   go   through   the   clinical   practice   guidelines   in   just   a   minute.  

The   APTA   Task   Force,   there's   a   task   force   that   has   been   out   that   is   doing   a   lot   of  

different   good   things   on   intensity,   and   so   we'll   get   to   that   in   just   a   minute.   But   again,  

knowing   that   if   we   wanna   improve   our   gait,   we   need   to   walk.   

 

So   that   depends   on   a   lot   of   times,   various   different   things   based   on   our   client's  

presentation.   So   we   need   to   make   sure   we're   emphasizing   to   our   clients   that   they   need  

to   have   the   flexibility   of   their   hip   flexors   and   their   plantar   flexors   in   particular,   to   be   able  

to   achieve   upright   stance.   If   we   are   contracted,   it   is   much   more   difficult   to   have   a  

functional   gait   pattern.   So   making   sure   that   part   of   their   home   exercise   program  

includes   maybe   stretching,   if   that's   necessary,   depending   on   the   type   of   injury   that   they  

have.   We   need   to   look   at   the   client   strength.   Look   beyond   the   ASIA   there's   more   to  

standing   and   gait   than   just   those   five   milestones   that   we   look   at   in   the   ASIA   exam.  

What   is   their   hip   abductor   strength?   What   are   their   glutes   strength?   What   is   their   core  

strength   look   like?   

 

How   strong   is   their   upper   body   and   what   type   of   grasp   do   we   have   because   that's  

gonna   affect   the   type   of   assistive   device   that   I   can   use.   We   need   to   look   at   their  

balance   because   obviously   the   balance   how   good   is   someone's   balance   is   going   to  

determine   the   type   of   assistive   device   I   may   use   or   skip   the   assistive   device   all  

together.   But   knowing   what   someone's   balance   is   may   help   me   to   decide   do   I   need   to  

start   with   something   very   stable   like   a   bilateral   platform   rolling   walker.   Is   a   regular  

rolling   walker   appropriate?   Even   more   advanced   with   crutches   be   appropriate.   So  

again,   looking   at   the   the   balance   and   knowing   what   that's   gonna   look   like   in   terms   of  
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their   gait,   specificity   we   already   talked   a   lot   about   that.   Is   it   gonna   be   helpful   or   am   I  

anticipating   this   to   interfere   in   what   we're   trying   to   do.   Like   maybe,   for   example,   during  

our   swing   phase,   having   mass   extension   patterns.   We   already   talked   about   assessing  

the   skin   when   we're   using   braces,   or   treadmills   or   harnesses   or   whatever   we're   doing,  

to   accomplish   gait.   We   need   to   make   sure   we're   doing   the   skin   assessments.   And   then  

again,   if   there's   nothing   you   take   out   of   this   course   other   than   assessing   vitals   and   how  

important   that   is   to   our   interventions   in,   we're   gonna   go   into   a   lot   of   detail   on   that   in   a  

minute.   Assess   your   vitals,   know   what   you're   client's   heart   rate   is   and   what   is   their  

heart   rate   response   to   what   we   are   doing   in   our   interventions.   Because   that's   going   to  

tell   us   a   lot   about   the   intervention   that   that   we've   chosen   and   give   us   some   direction,  

because   we   now   have   some   new   guidelines   that   have   been   published   for   us   to   give   us  

direction   as   training   clinicians.   Alright,   so   how   do   I   choose,   how   in   the   world   do   I  

choose?   There's   so   many   tools   available   to   us   in   spinal   cord   injury.   And   it   really  

depends   on   obviously   the   setting   that   you're   in.  

 

It   determines   on   are   you   in   someone's   home,   and   all   you   have   is   the   assistive   device  

that   they   were   given   from   the   hospital   or   rehab   or   wherever   they   came   from.   Are   you   in  

an   outpatient   setting   that   has   treadmills   with   harnesses?   There's   lots   of   different  

options   for   gait   and   how   do   we   know   what   to   choose   as   clinicians.   So   there's   various  

different   technologies   that   are   available   to   accomplish   gait.   And   those   include,   body  

weight   supported   treadmill   systems,   those   obviously   are   quite   costly,   robotic   systems,  

different   things   that   you   can   use   rehab   specific   for   gait   training   as   well   as   home  

devices.   Again,   also   expensive.   There   are   just   regular   treadmills   with   a   harness   over.   So  

it's   a   static   harness.   It's   not   necessarily   providing   body   weight   support.   It's   just   a  

safety   net   during   the   treadmill   process.   And   then   there   are   same   thing   overground  

harness   systems   where   I   can   put   a   harness   on   while   I'm   walking   around   the   gym.   But   it  

isn't   necessarily   providing   body   weight   support.   Again,   it's   just   used   more   as   like   a  

safety   net.   And   then   we've   got   our   overground   options.   So   we   just   talked   about   there's  

lots   of   different   types   of   assistive   devices   that   may   be   appropriate   for   your   client   based  
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on   their   injury   level   and   their   motor   strength   and   all   of   those   types   of   things.   But   the  

tricky   thing   is   one   better   than   the   other   and   as   clinicians   on   the   front   line   doing,   clinical  

practice   every   day,   is   there   one   I   should   choose   over   the   other.   So,   the   good   thing   is  

the   answer   to   that   is   no,   there's   good   and   bad   to   that   right.   Sometimes   it's   easier   if  

somebody   just   tells   us   what   to   do.   This   is   the   best   thing   to   do   and   the   way   to   do   it  

versus   leaving   us   with   these   vast   options   of   ways   to   accomplish   a   task.   But   it   also   is   a  

good   thing   because   there's   many,   many   settings   that   do   not   have   access   to  

technology.   So   if   they   were   to   tell   us   technology's   the   best   way,   there'd   be   a   lot   of  

clinics   that   are   in   big   trouble   because   we   don't   have   I   don't   have   technology   in   my  

clinic,   for   example,   like   for   as   an   example.   

 

So,   the   research,   let's   just   use   an   example.   There's   an   article   that   was   published   in  

2012,   by   Yang   and   Musselman   titled,   "Training   to   Achieve   Overground   Walking   After  

Spinal   Cord   Injury:   a   review   of   who,   what,   when   and   how."   And   this   was   published   in  

the   "Journal   of   Spinal   Cord   Medicine."   And   it   looked   at   various   methods   of   gait   training  

in   is   one   more   effective   than   the   other.   And   the   answer   was   no.   The   things   that   they   did  

find,   however,   was   that   things   that   affected   outcomes   were   more   positive   if   the   majority  

of   the   treatment   time   was   spent   walking.   If   we   were   providing   partial   assistance   instead  

of   total   assistance,   the   outcomes   in   distance   and   speed   were   better.   But   the   dosage  

and   the   intensity   and   all   these   different   things   were   very   variable.   

 

So,   the   good   thing   is   that,   gait   training,   there's   not   one   way   to   do   it.   But   there   are  

certain   things   that   we   need   to   look   at   while   we're   performing   gait   training.   There's   a  

few   considerations   that   you   as   the   clinician   might   take   into   account   before   you   start  

gait   training.   And   one   is,   what   am   I   looking   at?   What   intervention   am   I   looking   at   and  

how   much   clinician   power   is   required   to   accomplish   that   gait.   So   let's   just   use   a   body  

weight   support   treadmill,   for   example.   That   sometimes   requires   three   to   four   people,  

sometimes   it   doesn't   But   do   I   have   three   to   four   people   that   are   available   to   perform  

gait?   to   accomplish   gait?   Is   that   cost   effective?   Is   that   evidence   based?   What   is   the  
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best   way   out   of   all   these   choices   I   have,   what   is   gonna   keep   my   clients   safe   while   I'm  

trying   to   accomplish   what   I'm   trying   to   accomplish.   So   that   may   plan   to   the   selection   of  

what   you're   choosing.   How   acute   is   my   clients   injury?   So   if   I   have   a   client   who   has   a  

very   brand   new   injury,   and   we're   gonna   stand   up   and   I'm   nervous   that   they   may   have  

orthostatic,   they've   had   it   with   a   static   hypotension   sitting   down.   And   I'm   just   starting  

to   initiate   gait   training,   I   may   want   something   a   gait   intervention   that   provides   me   a   little  

more   support.   So   that   way,   if   we   have   an   orthostatic   event,   it's   not   me.   I'm   not   a   very  

big   person.   And   it's   not   me   lowering   them,   I   have   a   safety   net   in   place.   

 

So   that   may   affect   choosing   what   I'm   gonna   what   type   of   gait   intervention   I'm   gonna  

provide.   In   the   intervention   I'm   using,   is   my   client   working   hard?   Sometimes   you're  

both   working   hard,   and   I   have   we'll   talk   a   lot   about   us   working   hard   as   a   physical  

therapist   for   gait   and   spinal   cord   injury.   But   is   my   client   working   hard   enough?   Is   it  

passive?   Is   something   moving   them   in   the   client   isn't   working?   Because   again,   that's  

gonna   effect   maybe   why   I'm   gonna   choose   an   intervention   based   on   is   my   client  

working   Part   enough   during   that   intervention.   What   is   my   main   objective   during   gait?  

Am   I   looking   to   walk   faster?   

 

Am   I   looking   to   walk   further?   All   of   those   again   may   or   may   sway   you   to   using   a   certain  

specific   intervention   strategy.   And   then   again,   what   does   the   research   say?   So,   let's  

look   at   that.   So   this   year   in   2020,   the   Clinical   Practice   Guidelines   to   improve   locomotor  

function   following   chronic   stroke,   incomplete   spinal   cord   injury   and   brain   injury   was  

released   in   the   Journal   of   Neurologic   Physical   Therapy   this   year,   January   of   2020.  

These   clinical   practice   guidelines   look   at   chronic   incomplete   spinal   cord   injuries.   So   it  

says   it   right   there   in   the   title   chronic   and   they   were   really   looking   at   injuries   six   months  

or   greater.   And   the   recommendations   just   as   a   caveat,   I   was   fortunate   enough   to   go   to  

CSM   this   year   in   Denver   to   and   I   got   to   listen   to   some   really   amazing   presentations   on  

the   clinical   practice   guidelines   to   help   me   to   understand   them   better.   Because   it   is   a  

very   long   document   if   you   read   it,   I   highly   recommend   you   do.   But   the  
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recommendations   are   for   clients   with   chronic   injuries   that   are   already   ambulatory.   So  

you   have   somebody   who   has   a   spinal   cord   injury   and   is   able   of   doing   some   type   of  

unsupportive   walking,   what   that   looks   like   is   going   to   be   very   variable.   So   when   you  

read   it   just   keep   that   in   mind.   And   the   CPG   is   aimed   at   specifically   looking   at   walking  

speed   and   distance.   So   I'm   taking   those   things   into   account   as   we   talk   about   the  

clinical   practice   guidelines.   So   for   the   locomotor   CPG   some   of   the   key   concepts   and  

there's   a   lot   involved   in   this   document,   but   some   of   the   key   concepts   to   talk   about  

today   is   that   they   have   put   out   for   us   is   that   intensity   does   matter   in   gait.   

 

They   have   provided   excellent   intensity   recommendations   for   us   to   guide   our  

intervention   strategies.   So   based   on   this   article   I   mean   on   these   clinical   practice  

guidelines,   they   discuss   that   working   at   a   higher   intensity   can   lead   to   greater  

improvements   then   working   at   a   lower   intensity.   So   what   does   that   mean?   The  

recommendations   that   they   provide   us   are   that   walking   training   at   60   to   80%   of   the  

heart   rate   reserve,   or   up   to   85%   of   the   heart   rate   max   are   recommended   by   the   CPG   in  

chronic   incomplete   spinal   cord   injury.   

 

So   what   does   that   mean?   I'll   be   honest   with   you   before   these   guidelines   came   out,   I  

mean,   I   do   all   kinds   of   gait   interventions.   I   am   fortunate   enough   to   work   in   a   facility   that  

we   have   a   lot   of   technology   at   our   at   our   disposal.   But   when   I   walk   with   people,   I'll   tell  

you   most   of   the   time   I'm   monitoring   their   vitals   and   I'm   gonna   say   this   with   complete  

honesty.   I   monitor   their   vitals   to   make   sure   we're   not   getting   we're   not   working   too  

hard.   Does   that   make   sense?   I   would   take   their   heart   to   be   like,   "Oh,   that's   really   high  

we   need   to   sit   down."   I   didn't   really   know   what   really   high   meant.   All   I   knew   was   that  

their   baseline   is   here,   and   now.   They're   big   Like   their   their   heart   rate   here   is   gone   up,   X  

amount.   They're   looking   sweaty,   their   look   like   they're   working   hard.   That's   kind   of   an  

uncomfortable   place   to   go   sometimes   in   spinal   cord,   I'm   really   in   any   neurologic   injury  

but   in   spinal   cord   injury.   This   guideline   though,   however,   helped   me   to   transform   my  

thought   process   because   it   has   given   me   parameters   to   follow.   So   by   knowing   that   60  
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to   80%   of   someone's   heart   rate   reserve   up   to   85%   is   recommended   by   the   CPG.   By  

monitoring   someone's   vitals,   I   have   a   great   target   of   what   I'm   trying   to   accomplish.   So  

if   I'm   walking   in   someone's   heart   rate   is   nowhere   near   those   parameters.   What   does  

that   tell   me   as   a   clinician?   It   tells   me   I   need   to   do   something   differently.   I   need   to  

increase   the   speed.   I   need   to   increase   the   incline   decline.   There's   many   different   ways  

we   can   increase.   We   can   increase   heart   rate   during   our   interventions,   but   by   monitoring  

someone's   heart   rate   that   can   give   me   a   good   indication   of   what   their   intensity   level   is  

at.   So   I   highly   recommend   you   read   this   document   in   full   detail   for   a   better  

understanding   of   this.   

 

They   do   recommend   that   not   just   heart   rate   monitoring,   because   we   know   there   are  

times   where   heart   rates   aren't   going   to   be   accurate.   So   if   somebody   is   on   beta  

blockers,   if   somebody   is   on,   if   we   have   a   very   acute   brand   new   cervical   level   spinal  

cord   injury,   and   they're   in   neurogenic,   shock   still,   their   heart   rate   is   gonna   be   brady.   We  

talked   about   that   they're   gonna   be   free   to   cardiac.   So   we   may   not   have   an   appropriate  

response   to   exercise,   in   which   case   they   recommend   using   the   rate   of   perceived  

exertion   scale   or   the   Borg   scale.   So   in   the   Borg   scale   we're   looking   at   the   client,   I'm  

reporting   a   14   or   higher   as   accomplishing   that   high   intensity   gait.   

 

So   it   is   really   important   that   we   are   staying   up   to   date   with   new   recommendations   like  

this   because   one   of   the   hardest   part   as   a   clinician   is   saying,   like,   "Well,   the   literature  

gives   me   a   ton   of   variability."   We   talked   about   that.   They   say   repetition   matters,   but  

what   does   that   mean?   How   many   reps?   So   here   for   the   first   time   in   what   I've   known   in  

my   career,   we   are   getting   really   wonderful   guidelines   to   help   guide   our   treatment   with  

research   stating,   things   that   follow   behind   that.   So   that's,   really   exciting   for   those   of   us  

that   are   treating   incomplete   spinal   cord   injury.   Now,   it   is   important   to   say   that   we   do  

want   to,   obviously,   be   well   aware   of   cardiac   comorbidities,   make   sure   we're   taking   into  

consideration   any   secondary   comorbidities   that   may   affect,   like   a   high   intensity   gait  

program,   prior   to   intervention,   having   physician   conversations.   But   knowing   what   is   my  
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client's   heart   rate   while   we're   doing   our   gait   interventions   should   become   a   very  

fundamental   part   of   our   practice.   Okay,   let   me   see   if   there's   anything   else   I   wanted   to  

say   about   that.   Nope.   I   will   tell   you   the   outcomes   have   been   really   exciting.   She's   in  

clinical   practice.   It's   been   a   lot   of   I   will   actually   I   do   have   one   more   caveat   to   talk   about.  

So   based   on   these   clinical   practice   guidelines,   I   will   tell   you,   it   is   important   to   discuss  

this   specific   with   your   client.   So   if   you   have   a   client   with   an   incomplete   spinal   cord  

injury,   and   they   have   a   chronic   injury,   and   you   said   yes,   I   wanna   perform   high   intensity  

gait   with   my   client,   it's   important   to   educate   them   what   that   means.   Because   if   you  

ever   watched   somebody   performing   high   intensity   gait,   they're   working   hard,   they're  

sweating,   they   look   like   they   are   working   hard   during   gait.   And   clients   may   not  

understand   that   or   be   aware   of   that.   

 

So   it   is   really   important   that   you   educate   your   client.   This   is   the   locomotor   CPG.   This   is  

a   recent   guideline   that   has   come   out.   This   is   what   it   says   this   is   what   the   research   says.  

So   I   would   like   to   implement   a   locomotor   walking   program   with   you   at   high   intensities.  

I'll   keep   you   safe   on   monitor   your   vitals.   I   will   always   listen   to   what   you   tell   me   that   kind  

of   stuff,   but   getting   your   clients   buy   in,   you   don't   wanna   just   walk   fast   with   somebody  

without   them   being   prepared,   that   the   intention   of   what   we're   doing   is   going   to   cause  

effects   of   A   and   B   kind   of   thing.   

 

So   it   is   important   that   you   are,   preparing   your   patient   based   on   the   research   and   what  

that   intervention   is   going   to   look   like   for   them.   The   APTA   has   put   out   some   really  

awesome   clinician   tools   that   you   can   find   on   their   website   for   through   the   locomotor  

CPG   but   also   through   the   intensity   matters.   They   have   a   little   campaign   called   intensity  

matters.   And   they   have   already   preset   out.   We   have   charts   all   over   our   clinic   because  

there's   a   intensity   matters   heart   rate   chart,   that   gives   you   every   age   20-25   all   the   way  

up   to   90.   I   think   it's   90.   And   then   it   gives   you   65%   of   the   heart   rate   max   heart   rate   is  

126,   and   it   gives   you   very   specific   numbers.   So   if   I   we   have   it   on   our   treadmill,   we   have  

it   by   our   walkers   where   you   go   grab   a   walker   before   you   walk   with   somebody   we   have  
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them   all   over.   We   have   them   by   our   documenting   stations.   Because   it's   I   don't,   I'll   tell  

you   as   a   clinician,   I'm   busy.   I'm   working   really   hard   all   day   I   productivity   is   important.  

And   we   all   know   that.   I   don't   have   the   time   to   calculate   everybody's   heart   rates   and   I'm  

just   saying   not   from   a   very   honest   place.   So   it's   really   nice,   the   APTA   has   done   some  

really   awesome   things   to   make   this   easy   for   us.   Having   these   little   scales   and   these  

little   charts   that   say   my   clients   20   I   just   follow   the   line   my   clients   20.   75%   of   their   heart  

rate   is   146.   All   right,   now   I   know   what   I'm   looking   for   while   we're   walking   here   for   the  

next   10   or   15   minutes.   My   client   is   75   years   old,   75%   of   their   heart   rate   is   117.   This   is  

what   I'm   looking   at.   So   again,   it   makes   it   very   easy   and   gives   you   some   goal   and  

direction   as   you're   providing   that   intervention.   And   it's   also   nice   because   it   makes   a  

very   customized   program   for   each   individuals.   

 

I   will   say   that,   just   walking   and   talking   down   the   hall,   or   walking   and   talking   on   the  

sidewalk   and   home   health   or   wherever   it   is   that   you're   setting   is   pull   that   back   to   what  

your   goals   are.   What's   your   client's   goal   to   walk   faster?   And   are   we   accomplishing   that  

by   just   walking   without   real   intention   or   purpose?   And   based   on   some   of   the   literature  

that's   out,   there   may   be   some   varying   different   things   but   just   knowing   that,   that   there  

are   new   guidelines   out   that   I   would   highly   recommend   if   you   work   in   a   chronic  

neurologic   population   that   you   read.   

 

Okay,   so   next   we're   gonna   go   ahead   and   discuss   electrical   stimulation.   Eastham   is   a  

neuromodulation   tool   that   has   been   used   clinically   for   quite   a   while   and   is   used   pretty  

widely   after   somebody   experiences   a   spinal   cord   injury.   So   functional   electrical  

stimulation   is   what   we're   gonna   focus   on   today.   In   functional   electrical   stimulation   can  

be   used   and   functional   patterns   for   the   upper   extremities,   the   lower   extremities,   the  

trunk,   there's   a   lot   of   different   uses   that   we   can   apply   FES   into   our   treatments   to   help  

to   assist   to   normalize   movement   patterns.   It   can   be   used   as   a   neural   prosthesis   such  

as   an   AFO   or   can   be   used   for   types   of   different   upper   extremity   prosthesis.   And   it's  

used   oftentimes   clinically   during   functional   activities.   So   the   nice   thing   just   like   it   says  
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FES   functional   electrical   stem   is   we're   really   using   it   during   the   functional   things   that  

we're   doing   to   try   to   improve   strength   or   motor   control.   Whatever   it   is   that   the   purpose  

that   you're   trying   to   accomplish   in   the   muscles   that   had   been   weakened   through  

paralysis   from   the   spinal   cord   injury.   It   does   require   intact   lower   motor   neurons   to  

achieve   electrically   stimulated   contractions   of   the   muscles.   So   that   is   something   to  

consider.   But   the   main   thing   for   the   difference   a   lot   of   times   people   can   ask   what's   the  

difference   between   NMES   and   neuromuscular   Eastham   versus   FES   and   really   it's   the  

same   concept.   We're   just   looking   at   NMES   is   usually   used   in   strengthening   of   a   single  

muscle   to   where   FES   can   be   applied   to   multiple   muscles   at   one   time.   So   some   of   the  

benefits   of   FES   include   strengthening   and   neuro   re-education   of   weak   but   present  

contraction   in   musculature   during   functional   tasks.   

 

So   it   can   be   placed   over   any   muscle   that   is,   has   paralysis   following   a   spinal   cord   injury  

and   upper   motor   neuron   injury.   But   it's   really   beneficial   in   those   that   there   is   some  

slight   contraction.   It   can   help   to   improve   neurologic   function   via   the   spinal   cord   injury  

via   recovery   and   looking   at   reduced   secondary   effects   of   paralysis.   So   we're   looking   at  

slowing   or   reversing   muscle   atrophy,   decreasing   fat   composition   through   exercise  

benefits   to   the   bone   mass   as   well   as   just   generalized   cardiovascular   health   depending  

on   how   it's   used.   In   one   of   the   studies   Dumbbell   et   al,   "The   benefits   of   bone   mass,"   did  

take   longer   on   for   treatment   effects   than   that   soft   tissues.   So   in   that   study   they   really  

looked   at   it   took   greater   than   six   months   when   using   FES   three   to   five   times   a   week.  

So   that's   something   to   consider   if   your   intervention   you're   looking   to   focus   on   is   to  

improve   bone   mass.   Some   of   the   disadvantages   of   FES   include   just   the   cost   of   the  

system   itself.   So   not   every   clinic   has   FES   available   to   them   or   FES   units.   They   come   in  

multiple   different   forms,   whether   it   be   FES   cycles,   or   for   units   that   help   you   to   stand   or  

perform   gait   or   any   of   those   types   of   things.   But   the   cost   of   the   system   can   be   a  

definite   disadvantage   if   you're   you're   unable   to   obtain   that.   The   setup   time   can   vary  

greatly   based   on   the   experience   of   the   clinician   using   it.   So   those   who   use   it   regularly  

can   set   it   up   quite   quickly.   However,   if   you're   new   to   it,   or   you're   not   using   it   on   a  
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regular   basis,   sometimes   the   setup   can   be   a   deterrent   for   clinicians   because   I   think,  

"Gosh,   it   just   takes   me   a   long   time   to   get   the   setup   by   the   time   I   can   actually   use   it?"  

Another   disadvantage   It's   just   that   it's   used   in   rehab   and   wellness   programs,   but   the  

cost   of   it   often   prohibits   its   home   use.   So   there   are   some   different   ways   in   different  

insurances   that   that   can   cover   various   FES   home   use   units,   but   most   across   the   board,  

it's   used   in   rehab   and   wellness   programs.   So   the   benefits   that   we   see   during   our   time  

with   them   is   not   always   carried   over   in   the   home   environment.   And   then   again,   most   of  

the   studies   show   that   the   frequency   and   the   duration   required   to   achieve   these   goals  

are   often   long   term.   

 

Over   many   months,   over   many   over   sessions   in   use.   so   that   also   can   be   a  

disadvantage.   Some   of   the   different   applications   of   FES   that   we   can   use   it   for   our  

different   feeding   patterns,   for   people   with   upper   extremity   weakness,   grooming  

patterns,   postural   reeducation,   where   we   apply   to   the   trunk   to   help   improve   kyphosis  

or   lateral   curvatures,   or   posterior   pelvic   tilt   during   sitting,   obviously   functional   activities  

such   as   sit   to   stand   putting   it   on   the   lower   extremities   in   the   core   and   sometimes   the  

extensor   muscles   of   the   trunk.   And   again,   quadruped   head   tall   kneeling,   and   then   even  

up   to   walking.   

 

The   possibilities   are   very   endless   in   this   depending   on   the   type   of   unit   and   device   that  

you're   using.   And   a   lot   of   times   you   can   use   up   to   12   muscles,   depending   on   the  

device   again   that   you're   using   in   clinic.   So   just   a   quick   reminder   not   to   forget   some   of  

those   contraindications   for   FES.   So   we   wouldn't   want   to   use   FES   on   somebody   who  

has   a   pacemaker   or   over   a   site   of   active   cancer.   It's   anywhere   that   has   decreased   skin  

integrity   and   active   DVT   implant   implanted   electrical   devices   just   to   name   a   few.   But  

just   considerations   when   we're   thinking   about   implementing   FES   into   our   plan   of   care.  

Remembering   that   those   with   injuries   T6   and   above,   like   we   talked   about   earlier,   may  

have   reduced   cardiac   output   and   heart   rate   responses   to   exercise   especially   in   those  

beginning   phases   of   their   injury.   So   in   the   acute   phases,   if   you're   using   FES   application  
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for   say   cardiovascular   health,   you   may   see   that   blunted   heart   rate   response   while  

they're   still   in   that   kind   of   spinal   shock   period.   So   that   may   affect   your   use   of   FES.   You  

wanna   consider   the   comfort   level   of   those   if   you   still   have   intact   sensation   over   a  

muscle   that   we   are   now   stimulating.   Sometimes   in   order   to   achieve   a   motor  

contraction,   the   stimulation   levels   do   have   to   be   higher,   and   that   may   or   may   not   be  

comfortable   to   somebody   who   perhaps   has   hypersensitivity   or   bearing   neuropathic  

pains   following   their   spinal   cord   injury.   So   considering   that   and   those   that   have  

sensation   that   are   set   still   intact,   and   again,   knowing   that   if   somebody   has   a   lower  

motor   neuron   injury,   we   may   not   we're   often   unable   to   accomplish   a   contraction   via  

electrical   stimulation   due   to   the   peripheral   nerve   injury.   Alright,   so   next   we're   gonna   to  

look   at   using   strengthening/aerobic   exercise   in   spinal   cord   injury.   

 

So   cardiovascular   disease   is   one   of   the   leading.   It   is   the   leading   cause   of   death  

following   spinal   cord   injury.   It   occurs   quickly   and   earlier   in   the   spinal   cord   injury  

population.   And   exercise   is   essential   in   cardiovascular   health   and   decreasing   the  

effects   of   the   cascade   that   we   see   of   cardiovascular   dysfunction   following   paralysis.  

Again,   another   study   put   out   by   Hornby   and   Leech   looks   at   high   intensity   exercise   that  

may   promote   neural   plasticity   and   that   as   we   do   high   intense   exercise,   we   are   releasing  

brain   derived   neurotrophic   factors   according   to   their   study   that   could   have   an   essential  

role   in   neural   plasticity   in   individuals   with   incomplete   spinal   cord   injury.   

 

And   again,   the   BDNF   is   released   based   on   intensity   and   activity   and   its   activity  

dependent.   So   those   are   things   to   consider   when   we   are   choosing   our   innervation   or  

intervention   for   strengthening/aerobic   exercise.   So   let's   look   at   a   few   guidelines.   So  

after   really   anybody   a   guideline   for   any   person   able   bodied   or   not,   150   minutes   of  

moderate   intensity   was   75   minutes   of   vigorous   intensity   or   equivalent   combining  

moderate   and   vigorous   intensity   in   bouts   of   less   than   no   more   in   less   than   10   minutes  

is   recommended   for   both   people   with   or   without   a   disability.   That   can   be   very,   very  

challenging   for   somebody   who   is   new   to   spinal   cord   injury   or   somebody   who   has   a  
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higher   level   of   spinal   cord   injury.   Obviously,   the   more   impaired   the   spinal   cord   injury  

has   resulted,   the   more   difficult   it   can   be   to   accomplish   these   types   of  

recommendations.   So   it   has   recently   been   put   out   some   spinal   cord   injury   specific  

recommendations   for   health,   for   exercise   in   cardiovascular   benefit,   having   20   minutes  

of   moderate   to   vigorous   intensity   twice   a   week   and   resistance   training   twice   a   week.  

And   then   to   obtain   a   cardio   metabolic   benefit   looking   at   30   minutes   of   moderate   to  

vigorous   intensity   three   times   a   week.   So   that   is   Little   bit   more   attainable   thinking   of  

that   from   somebody   who   is   still   trying   to   figure   out   maybe   in   the   acute   or   even,   the   six  

months   to   a   year   trying   to   figure   out   how   to   navigate   their   world   following   a   spinal   cord  

injury.   So   let's   look   at   what   we   are   doing   in   clinic.   

 

Zbogar   et   al   looked   at   the   level   of   cardiovascular   stress   by   a   self   measurement   scale   in  

heart   rate   monitoring   in   an   inpatient   rehab   in   both   PT   and   OT   sessions.   They   used   a  

scale   called   the   pair   FCI.   And   it   looked   at   the   daily   reports   self   reports   of   high   intensity  

training,   and   what   did   that   look   like   to   that   client.   So   this   study   looked   at   self   reports  

yielded   about   16   minutes   of   high   intensity   training   according   to   the   client.   However,  

when   heart   rate   monitoring   was   performed,   it   revealed   less   than   five   minutes   of   time  

spent   in   the   cardiovascular   training   zones   that   are   recommended.   

 

So   that   just   kind   of   shows   you   that,   yes,   our   goals   in   therapy   are   often   function   based.  

But   if   we   are   doing   activities   to   accomplish   cardiovascular   health.   If   we're   doing   things  

like   a   bike   or   treadmill   and   we're   doing   it   for   the   purposes   of   exercise   or   doing   it   for   the  

purposes   of   heart   rate,   it's   really   important   that   we   are   looking   at   monitoring   those  

vitals   so   that   we   can   say,   are   we   hitting   are   we   accomplishing   what   we're   trying   to.   If  

we're   looking   at   it   from   a   function   base,   sometimes   doing   something   once   a   functional  

activity   a   single   time   may   not   yield   desired   intensity   results.   So   sometimes   we   have   to  

do   that   activity   and   repetition.   So   that   way,   we   are   also   elevating   the   heart   rate   to   try   to  

improve   the   intensity   of   what   it   is   that   we're   doing.   And   again,   using   those   heart   rates  

in   the   vital   monitoring   as   well   as   the   different   scales   like   the   the   rate   of   perceived  
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exertion   are   really   important   to   being   able   to   determine   what   the   effects   of   the   intensity  

of   the   exercise   are   on   our   clients.   So   some   various   cardiovascular   exercises   that   we  

can   recommend   to   our   clients,   whether   it   be   in   clinic   or   as   a   home   exercise   program   or  

as   transitioning   from   maybe   an   outpatient   or   a   home   health   to   a   wellness   program,   if  

obviously,   if   it's   safe   to   do   so   walking   is   a   fabulous   form   of   cardiovascular   exercise,  

cycling,   whether   it   be   upper   or   lower   body   depending   on   the   abilities,   rowing   circuit  

training,   wheelchair   propulsion,   all   different   types   of   sports,   swimming,   teaching  

someone   maybe   how   to   get   in   and   out   of   a   pool,   or   various   boxing   activities.   So   there's  

lots   of   different   ways   that   whether   it's   standing   or   sitting.   Someone   can   still   get   their  

heart   rate   up.   And   it's   important   that   we   are   helping   our   clients   to   kind   of   see   what   the  

possibilities   are   based   on   what   their   level   of   ability   is.   So   the   next   thing   that   we're  

gonna   look   at   is   balanced   training.   

 

So   balanced   training,   obviously   is   a   crucial   part   of   most   people's   plan   of   care   when   it  

comes   to   any   neurologic   diagnoses.   But   in   spinal   cord   injury   specific   especially  

incomplete   spinal   cord   injury,   there's   two   articles   that   I   wanted   to   talk   about   today.   One  

is   Brothern   et   al,   "Falls   in   individuals   with   incomplete   spinal   cord   injury."   They   looked   at  

121   ambulatory   participants   that   were   surveyed.   75%   reported   at   least   one   fall   in   the  

last   year.   And   of   those   18%   resulted   in   a   fracture.   I   mean,   those   numbers   are   rather  

staggering.   

 

Phonthee   et   al   found   that   39%   of   the   89   independent   ambulators   that   they   looked   at  

with   incomplete   spinal   cord   injury   experienced   a   fall   within   a   six   month   period.   So  

there's   a   few   things   that   we   really   need   to   be   digging   into   as   clinicians.   Why   are  

patients   falling   after   their   spinal   cord   injuries?   Gait   is   a   very   common   goal.   Most   we  

talked   about   that   for   a   long   time   earlier.   Most   of   our   clients   are   coming   in   saying,   "I  

want   to   walk   faster,   better,   safer,"   whatever   the   case   may   be.   So   as   we   are   working   on  

these   gait   interventions,   and   that   is   translating   into   function,   we   need   to   really   dig   deep  

if   our   client   is   experiencing   falls   in   the   home   environment   as   to   why   is   this   happening?  
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Is   it   directly   related   to   balance?   Was   it   something   that   we   were   just   standing   and   could  

not   correct   a   loss   of   balance   and   down   we   went?   Is   it   lower   extremities   giving   out   from  

a   strength   standpoint?   Is   it   tripping   during   gait?   We   really   have   to   dig   why   are   the   falls  

happening.   So   it's   really   important   that   you   spend   some   time   with   your   client   to   dig  

deep   to   get   to   the   root   cause.   So   we   know   where   to   spend   the   time   in   clinic   and   our  

interventions.   It's   also   really   important   that   we   use   outcome   measures   to   objectify   and  

assess   the   effectiveness   of   the   treatment   interventions   and   balance   training   that   we   are  

doing.   And   that   also   allows   us   to   guide   some   of   our   intervention   selections   based   on  

those   outcome   measures.   

 

And   then   that   always   segues   me   to   anytime   we   talk   about   falls   one   of   my   biggest  

things   is   can   your   client   get   off   the   floor.   So   it   is   important   that   we   are   looking   at   if   falls  

are   happening   in   your   clients   world.   We   don't   want   to   pretend   like   that   they're   not  

going   to   be   at   risk   if   we   do   balance   training,   even   if   we   make   progress,   the   chance   of   a  

fall   could   still   occur.   So   can   your   client   get   off   the   fall   off   the   floor,   that's   always  

something   that   you   want   to   look   at.   So   the   different   types   of   interventions   that   we're  

looking   at   in   balance   training   are   static,   dynamic   and   reactive.   So   for   static   balance  

training,   it's   really   important   that   we're   not   just   standing   there.   And   I   know   that   sounds  

silly   to   say   in   static   balance   training.   

 

But   we   really   wanna   think   about   simulating   real   life   scenarios.   We   talked   a   lot   about  

salience   earlier   and   making   this   meaningful   to   our   clients.   So   just   we   all   do   the  

traditional   like   standing   in   the   parallel   bars,   take   your   hands   off   for   30   seconds   kind   of  

concept.   But   how   effective   is   that?   So   we   wanna   really   be   trying   to   look   at   real   life  

important   things   to   our   client,   making   sure   that   we   are   if   your   client   likes   to   garden   if  

you're,   what,   whatever   the   case   may   be,   if   it's   in   the   kitchen   or   cooking,   trying   to  

simulate   real   world   tasks,   so   that   way,   we're   making   this   meaningful   for   them.   Also  

provide   balance   training   with   visual   feedback,   improve   standing   control,   postural  

control   and   static   and   dynamic   balance.   So   next,   getting   into   some   of   the   harder   stuff.  
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So   when   we   start   talking   about   more   dynamic   balance   training,   looking   at   multi  

directions,   uneven   surfaces,   if   you're   in   home   health,   going   out   to   the   grass,   sand  

inclines,   declines,   different   things   like   that.   It's   is   really   when   we   start   to   get   in   some   of  

the   more   challenging   how   do   we   keep   our   clients   safe,   while   at   the   same   time  

challenging   their   balance.   So   with   our   reactive   balance   training,   where   we   are   truly  

trying   to   cause   a   loss   of   balance   to   see   how   our   client   corrects   and   what   strategies  

they   use   to   recover   from   that,   there's   various   things   that   we   we   can   be   doing   to   keep  

our   clients   safe   using   the   gait   belt   and   overhead   harness   your   fear   in   a   clinic   that  

allows   that   having   a   second   person   if   necessary.   I   have   had   some   co   workers   who   will  

have   whether   it   be   a   mat   or   a   bed   or   something   behind   the   client,   that   if   we're   doing  

posterior   loss   of   balances,   that   there's   a   structure   right   behind   them   that   will   that   we  

could   sit   on   if   needed.   

 

So   making   sure   that   we   are   not   just   doing   static   balance   that   we're   really   looking   at  

what   are   the   strategies   that   our   client   needs   to   be   able   to   correct   the   loss   of   balance  

once   that   occurs.   And   I   know   this   can   be   a   really   scary   thing   to   do   as   a   clinician.   And   it  

can   be   a   scary   thing   to   do   as   as   the   client   but   it's   important   again,   that   we're   kind   of  

challenging   them   to   that   level,   because   that   is   what   at   home   they're   facing   in   the   real  

world.   So   not   just   static   standing   balance,   taking   your   hands   off   of   the   parallel   bars.  

Okay,   so   next   we're   gonna   look   at   virtual   reality.   So   virtual   reality   I   know   is   not   used  

necessarily   in   all   clinics.   It's   not   something   that   every   clinician   has   access   to.   But  

there's   a   lot   of   things   out   in   the   literature   these   days,   discussing   virtual   reality   following  

spinal   cord   injury.   So   there's   a   variety   of   applications   of   virtual   reality.   Non   immerse  

which   are   looking   at   more   like   your   computer,   your   monitor,   mouse,   keyboard   type  

things,   video   games,   semi   immersive,   which   are   looking   at   larger   scale   screens   and  

then   immersive   virtual   reality   where   we're   actually   looking   at   the   the   headset  

application   where   you're   immersed   into   that   virtual   reality   world.   All   of   the   literature  

really   recommends   using   virtual   reality   in   combination   with   some   type   of   function,  

whether   that   be   gait   training,   balance   training.   I'm   using   it   in   applications   as   far   as  
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games   or   real   world   scenarios.   And   a   lot   of   the   studies   really   look   at   hitting   that  

salience   that   the   virtual   reality   is   making   whatever   the   functional   task   is   meaningful   to  

the   patient.   And   then   lots   of   studies   talk   about   just   increased   patient   satisfaction  

following   the   use   of   virtual   reality   and   implementing   that   into   our   plan   of   care,  

especially   with   gait   and   balance   training.   Alright,   so   next   we're   gonna   go   into   how   do   I  

as   a   clinician   know   if   my   client   with   an   incomplete   injury   needs   a   wheelchair.   And   this  

can   be   a   very,   very   challenging   thing   to   decide.   We   talked   earlier   about   how   this   after  

an   incomplete   spinal   cord   injury,   this   person   is   evolving,   especially   over   that   first   year  

of   recovery   following   their   injury.   

 

So   how   do   we   make   that   determination   of   yes,   my   client   needs   a   wheelchair   or   no,   my  

client,   I   don't   anticipate   they're   gonna   need   a   wheelchair.   So   let's   look   a   little   bit   more  

at   the   details.   So   some   of   the   things   to   consider   are   a   lot   of   folks   with   incomplete  

spinal   cord   injuries   can   get   up   and   take   steps.   And   I   get   clinicians   who   get   very  

confused   between   well   my   patient   can't   walk   so   does   that   mean   they   qualify   for   a  

wheelchair?   Are   they   is   a   wheelchair   what   type   of   wheelchair   are   they   going   to   need?  

How   do   I   know   that?   

 

So   gait   speed   is   one   of   the   first   things   that   I   look   at   in   determining   whether   someone  

needs   a   wheelchair   or   not.   Lots   of   folks   after   their   injury   walk   but   is   it   efficient?   Is   it  

energy   efficient?   Does   it   take   a   lot   of   it   does   it   really   cause   significant   fatigue   that  

throughout   the   day   as   they're   performing   gait,   it   really   starts   to   decline   in   quality.   There  

are   a   few   studies   out   there   one   in   particular   by   Van   et   al   looking   at   from   2009,   looking  

at   predicting   the   level   of   independence   of   walking   based   off   of   their   gait   speed.   So   it  

breaks   it   down   nicely   into   a   minimal   speed   for   household   ambulation   being   point   1.5  

meters   per   second,   or   point   three   meters   point   three   miles   per   hour.   So   this   gives   a  

very   nice   picture   of   if   we're   doing   our   outcome   assessments,   which   we'll   talk   about  

here   in   a   minute.   That   can   help   us   to   determine   how   functional   is   this   to   truly   get  

around   the   house.   They   look   at   it   from   a   limited   community   standpoint,   as   well   as  
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those   with   full   time   community   ambulation   without   assistive   devices.   So   those   are  

different   things   that   we   wanna   consider   is   not   just   can   my   patient   get   up   and   walk   from  

point   A   to   B.   Can   they   do   that   repetitively   all   day   long   to   complete   their   ADLs   safely?  

So   looking   at   the   energy   required   doing   you   can   do   there's   lots   of   different   fatigue   skills  

out   there.   How   much   assistance   is   required   for   ambulation?   Obviously,   how   far   can   the  

client   walk?   I   get   people   sometimes   who   will   also   ask   me,   my   patient   can   walk  

independently,   but   they   fall   a   lot.   So   I   challenge   that   from   a   standpoint   of   if   my   client   is  

falling   two   or   three   times   a   week   while   they're   walking   would   we   really   consider   that  

independent   gait.   

 

And   from   a   justification   standpoint,   if   I'm   looking   at   are   there   safer   ways   for   my   clients  

to   get   around   throughout   the   day,   I   can   document   my   patient   is   able   to   ambulate.  

However,   due   to   high   risk   of   falls   from   history   of   three   to   four   falls   per   week,   patient  

requires   ultra   lightweight   wheelchair,   whatever   the   case   may   be.   So   really   looking   at  

what   does   independent   mean   and   is   it   independent?   But   it's   with   frequent   falls  

associated   with   that,   'cause   that   might   change   your   vision   of   what   you're   looking   at   in  

your   wheelchair.   What   is   the   age   of   your   client?   Obviously,   if   your   client   is   18   versus   70,  

may   make   a   big   difference   in   what   type   of   chair   you're   looking   at.   Or   if   your   client   may  

need   a   chair.   

 

And   then   again,   using   your   outcome   measures   to   assist   in   your   decision   making   and  

your   justification   of   why   you're   choosing   yes   or   no,   my   client   does   or   does   not   need   a  

chair.   So   we've   determined   my   client   doesn't   need   a   chair.   Okay,   so   maybe   they   can  

do   some   very   short   household   ambulation   of   25   feet.   They   need   min   assist,   but   it's   not  

something   that   they   can   do   efficiently   or   independently.   So   some   of   the   things   we  

wanna   consider   specific   to   incomplete   spinal   cord   injury   is   how   does   your   client  

transfer   in   and   out   of   the   chair?   Do   they   stand?   Do   they   do   a   squat   pivot?   Do   they   do   a  

sit   pivot   technique?   Are   they   wearing   AFO   braces?   Do   they   wear   them   all   the   time   or  

just   during   ambulation   with   family?   Are   they   using   an   assistive   device?   Will   they   be  
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using   that   device   to   get   out   of   the   chair?   All   of   those   things   may   determine   different  

aspects   of   what   type   of   chair   you're   going   to   choose.   And   maybe   the   front   end  

positioning   of   that   chair.   Different   aspects   would   be   affected.   We   also   wanna   look   at  

how   is   our   client   going   to   transport   the   chair?   This   is   a   big   conversation   that   we   need  

to   have   with   our   patients,   looking   at,   are   you   going   to   be   using   a   power   chair?   Do   you  

have   transportation   for   a   power   chair?   If   not,   we're   looking   at   some   type   of   community  

access   or   transportation   services.   And   what   is   that   gonna   mean   to   the   patient.   Is   that  

important   that   they're   going   out   in   the   community   regularly?   Because   then   we're  

probably   gonna   need   some   type   of   adaptive   vehicle   for   that.   For   a   manual   chair   is   the  

client   gonna   break   apart   the   chair   themselves   to   get   in   and   out   of   the   car   or   as   a   family  

member   going   to   do   that?   

 

And   do   they   plan   to   return   to   driving   independently?   In   early   in   an   injury,   the   client   may  

not   know   that   yet.   So   sometimes   we   really   are   trying   to   determine   what   are   the   long  

term   needs   in   a   very   early   phase   versus   somebody   who's   chronic   and   has,   had   their  

injury   for   20   years   and   can   come   in   and   tell   us   very   specifically   what   their   needs   are.  

So   just   a   real   quick   review   of   the   types   of   wheelchairs.   So   there's   Medicare   has   gone  

through   and   given   us   what   we   call   K   levels.   So   different   standards   and   types   of  

wheelchairs.   So   in   the   world   of   spinal   cord   injury,   oftentimes,   we're   really   looking   at   the  

the   K5   the   ultralight   weight,   especially   in   complete   spinal   cord   injury.   And   incomplete  

spinal   cord   injury,   it   really   tends   to   kind   of   hang   in   this   range,   whether   it   be   a   K4   or   a   K5  

depending   on   what   the   person's   needs   are.   So   a   K1   is   just   your   standard   hospital  

chair.   We're   not   thinking   anything   adjustable,   nothing   fancy.   That   is   your   standard   chair.  

A   K2   is   looking   at   a   hemi   highchair   where   we're   requiring   a   lower   seat   to   floor   height.   A  

K3,   looking   at   a   lightweight   chair,   we   have   a   little   bit   more   adjustability,   but   we   have   to  

be   able   to   justify   that   our   client   is   unable   to   propel   a   standard   hospital   chair.   K4   for   the  

client   needs   to   require   the   chair   for   greater   than   three   months.   They   need   to   be   able   to  

they   need   to   use   that   chair   in   order   to   accomplish   their   ADLs.   There's   various   back  

height   and   depth   that   would   be   a   little   bit   more   adjustable.   And   then   going   into   the  
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ultra   lightweight   so   the   ultra   light   weights   are   what   we   consider   kind   of   the   norm   in  

spinal   cord   injury   because   there's   so   much   customizability   and   adjustability   to   that.  

There   is   the   K6/7   series   which   are   heavy   duty   where   we're   looking   at   clients   that   weigh  

over   250   to   300   pounds,   and   those   would   be   dependent   on   obviously   the   weight  

capacity   of   the   client   in   the   chair.   So   when   we   look   at   ultra   lightweight   chairs   we're  

looking   at   folding   frame   versus   rigid   frame   and   that   really   just   depends   on   what   are  

your   clients   needs?   Is   your   client   a   full   time   all   day   chair   user   there   is   no   standing  

there's   no   because   sometimes   then   a   rigid   frame   chair   may   be   the   selection   that   we   go  

with.   Depending   on   how   the   client   wants   to   break   apart   that   chair   that   could   determine  

if   we   need   a   folding   frame.   

 

So   there's   various   different   aspects   to   each   of   these   that   may   impact   why   we   choose  

the   type   of   chair   that   we're   choosing.   Here's   just   some   really   quick   pictures.   These  

over   here   to   the   side   are   we're   looking   at   like   more   lightweight,   high   strength.   In   the  

middle   we're   looking   at   the   folding   frame,   ultra   lightweights   and   then   all   the   way   over   to  

the   to   the   left,   we're   looking   at   our   rigid   frame   chairs.   Going   through   our   power  

mobility,   again,   we're   looking   at   the   different   types   of   power   movement   mobility   that's  

available.   

 

So   when   it   comes   to   power   mobility,   we're   looking   at   three   types   of   classifications.  

We're   looking   at   scooters,   no   customizability,   Large   turning   radius.   These   are   the   kinds  

of   things   you   see   in   the   grocery   store   that   people   are   using,   requires   two   hands   to  

steer.   Moving   towards   a   group   two   power   chair,   which   is   what   we   see   when   we   see   like  

a   captain   seat   and   may   have   tilting   aspects   to   it.   But   generally   it   has   the   smaller   motor,  

smaller   batteries,   decreased   suspension,   so   maybe   not   your   full   time   chair   users   or  

chair   users   with   very   generalized   needs.   And   then   moving   into   our   group   three.   So   our  

group   threes   again   are   what   we   see   the   most   in   spinal   cord   injury.   So   group   three  

chairs   accommodates   a   full   customized   seating   system.   We're   looking   at   larger   motors,  

larger   batteries,   built   in   suspension,   and   allows   multiple   power   functions   through   the  
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joysticks   so   we   can   get   power   tilt   power,   recline,   elevating   leg   rests,   seat   elevation,  

those   types   of   things,   all   in   through   the   joystick.   So   these   would   be   examples   of,   just  

various   types   of   power   chairs   and   there's   so   many   different   features.   We   have   a   whole  

another   lecture   plane   for   that   for   that   conversation.   All   right,   so   some   of   the   wheelchair  

considerations,   again   to   consider   is   your   design   that   you're   talking   with   your   patient  

going   to   enhance   their   function,   or   is   it   going   to   hinder   their   function.   Are   they   able   to  

swing   the   leg   rest   out   of   the   way   themselves   to   put   their   feet   on   the   floor   in   a   folding  

frame   chair?   

 

Or   do   they   need   a   caregiver   to   do   that?   Are   they   able   to   scoot   forward   to   put   their   feet  

on   a   floor   to   do   a   stand   pivot   in   a   rigid   frame   chair   where   a   footplate   does   not   move?  

Or   is   that   going   to   impair   their   ability   to   stand.   So   these   are   all   considerations   that   we  

wanna   think   of.   So   that   footplate   selection   is   a   big   one   in   whether   your   client   is   a  

standing   transfer   or   not.   We   wanna   look   at   the   front   end   angle   of   the   frame.   So   we  

wanna   look   at   how   tight   does   that   frame   hold   their   legs   because   if   somebody   is   using  

braces   on   and   off   and   sometimes   they   have   their   AFOs   or   KAFOs   on   and   other   times  

they   don't,   that   may   affect   how   well   their   lower   extremities   fit   on   the   frame.   So   that's  

something   to   consider   if   your   client   wears   braces.   We   wanna   look   at   the   arm   rest  

strength   and   stability   and   positioning.   

 

If   your   client   is   using   a   ton   of   upper   extremity   strength   to   get   into   a   standing   position  

due   to   weakness   of   the   lower   extremities   that   may   affect   what   type   of   arm   rest   we  

choose.   Some   are   sturdier   than   others   and   I've   seen   many   times   in   clinic   where   the  

clients   come   in   and   has   has   completely   broken   the   armrest   off   of   the   chair   because  

they   use   that   much   force   to   get   into   standing.   So   it's   important   that   if   your   client   is   a  

heavy   duty   upper   extremity   user   to   push   up   into   stance   like   in   our   lower   levels   of   injury,  

we   need   to   consider   what   type   of   arm   rest   we're   choosing.   And   then   lastly,   power   seat  

elevation.   Oftentimes   power   seat   elevation   is   not   a   covered   item   under   insurances  

things   like   Medicare.   However,   some   of   the   the   commercial   insurances,   this   can   be   a  

55  
 



 
 

covered   item.   And   it's   really   important   to   discuss   power   seat   elevation   if   it's  

appropriate   for   your   client   because   that   may   be   the   ticket   to   an   independent   stand  

pivot   transfer   or   to   an   independent   stance   to   then   perform   short   distance   gait   into   the  

bathroom.   So,   even   if   power   seat   elevation   isn't   covered,   there's,   lots   of   different  

resources   out   there   that   clients   tap   into,   if   it   is   very   meaningful   to   them   and   can   change  

their   level   of   functions.   So   something   to   think   about   and   have   conversations   when  

appropriate.   Alright,   and   lastly,   we're   gonna   look   at   the   outcome   measures.   So  

outcome   measures   and   incomplete   spinal   cord   injury   are   so   important   in   order   to   be  

able   to   assess   our   interventions   that   we   have   selected   for   our   client.   

 

So   the   APTA   again   has   done   some   wonderful   things   for   us   by   the   APTA   Neuro   Section  

SCI   Task   Force   has   gone   through   all   of   the   different   outcome   measures   and   provided  

us   with   recommendations   based   on   several   different   factors.   So   we'll   look   at   those   real  

quick.   Those   with   AIS   C   or   D   or   motor   incomplete   spinal   cord   injuries.   The   highly  

recommended   outcome   measures   for   these   clients   were   the   six   minute   walk   test,   the  

10   meter   walk   test,   the   ASIA   impairment   scale,   handheld   myometry,   the   WISCI,   the  

walking   index   for   spinal   cord   injury   as   well   as   the   World   Health   Organization   quality   of  

life   questionnaire.   

 

So   a   lot   of   these   are   very   easy   to   do   in   any   setting,   whether   it's   a   six   minute   10   meter,  

those   those   really   are   essential   standard   outcome   measures   in   those   that   can   walk   or  

that   have   the   potential   to   walk.   So   making   sure   no   matter   what   our   setting   is   that   we  

are   considering   what   the   outcome   measures   are   based   on   our   client's   goals.   Looking  

at   the   acute   spinal   cord   injury,   we   are   looking   at   the   same   outcome   measures   that   we  

just   discussed.   So   this   would   be   those   for   zero   to   three   months   after   their   injury.  

Moving   to   sub-acute   so   that   if   you   notice   the   WISCI   is   no   longer   on   the   sub-acute   so  

those   in   that   kind   of   three   to   six   month   category,   because   that   is   geared   more   towards  

our   initial   acute   injury   phase.   So   just   something   to   consider   if   you're   looking   at   tracking  

maybe   progress   of   your   client   from   injury   through   chronic   may   be   looking   at   more   of  
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the   six   minutes   10   meters.   Looking   at   those   with   chronic   spinal   cord   injury,   so   again,  

very   similar   to   the   same   outcome   measures   are   highly   recommended.   And   then   again  

recently   we   have   come   out   last   year,   two   years   ago   2018,   there   was   the   core   set   of  

outcome   measures   for   adults   with   neurologic   conditions   undergoing   rehabilitation   was  

released.   And   honestly,   this   document   really   changed   my   practice   in   a   way   that   I   didn't  

grow   up   in   school,   learning   that   it   was   okay   to   give   a   client   a   zero   on   an   outcome  

measure.   I   kind   of   I   knew   it   as   if   my   patient   was   going   to   get   a   zero   on   a   10   meter   then  

that   just   wasn't   an   appropriate   outcome   measure   and   I   need   to   look   for   something  

more   appropriate   for   that   client.   

 

However,   if   your   client   has   the   goal   to   walk,   but   they   are   unable   to   walk,   it   is   okay   to  

give   them   a   zero.   If   you   have   set   a   gait   goal.   That   by   the   end   of   my   plan   of   care   this  

client   will   walk   50   feet   on   that   initial   evaluation,   do   an   outcome   measure   and   give   it   a  

zero.   It's   okay   to   give   someone   a   zero,   because   that's   going   to   track   the   progress   from  

the   initial   plan   of   care   through   the   end   of   the   plan   of   care.   So   really,   I'm   seeing   such   a  

change   in   outcomes,   being   able   to   say,   if   I   wait   until   my   client   is   able   to   walk,   the   full   10  

meters,   now   I've   just   captured   I've   missed   a   whole   window   of   they   went   from   not   being  

able   to   walk   to   now   they're   walking   point   two   meters   per   second,   versus   the   first   time  

they   walked.   Now,   maybe   they   walked   point,   oh,   five   meters   per   second.   

 

So   it's   really   this   outcome,   this   document   really   changed   my   clinical   practice   as   well   as  

my   clinical   practice   to   incorporate.   It's   okay   to   give   someone   a   zero   as   long   as   they  

have   the   goal   and   the   capacity   to   perform   the   task   that   you   are   looking   at   in   the  

outcome   measure.   And   again,   using   your   outcome   measures   at   evaluation,   as   well   as  

at   discharge   to   be   able   to   provide   your   client   with   feedback   as   well   as   to   be   able   to  

track   the   effectiveness   of   our   interventions   and   what   we've   selected.   And   then   lastly,  

I've   put   just   the   MDCs   on   here.   These   are   from   the   the   SCIRE   website,   the   Spinal   Cord  

Injury   Research   Evidence,   as   well   as   the   Shirley   Ryan   Ability   Lab   website   which   most  

of   us   I'm   sure   have   used   before.   And   these   are   the   the   minimal   detectable   change.   So  
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these   are   the   numbers   for   each   one   of   those   outcomes   that   we're   looking   at   in   spinal  

cord   injury   specific   to   determine   yes,   there   was   a   real   change   based   on   the  

interventions   that   we   have   provided.   So   this   is   something   that   I   use   to   help   myself   set  

my   goals,   long   term   goals   or   short   term   goals   based   on   the   MDCs   that   are   available.  

Again,   those   are   via   the   websites   listed   below.   Alright,   so   I   really   appreciate   you   guys  

joining   me   today   on   this   really   exciting   topic   of   incomplete   spinal   cord   injury.   I   did   get   a  

few   questions   during   the   presentation.   So   I   wanted   to   look   at   I   think   I   got   three  

questions   here.   So   the   first   one   is   from   one   of   the   participants   saying   40   years   ago   as   a  

brand   new   therapist,   there   was   a   patient   considered   an   upside   down   quad   being  

treated   by   someone   else.   

 

They   had   independent   gait   without   a   device   but   no   upper   extremity   movement.   How  

would   we   explain   this?   I   didn't   get   to   see   your   client   specifically,   but   what   you   are  

describing   sounds   like   your   client   maybe   had   experienced   an   injury   that   resulted   in  

central   cord   syndrome.   So   in   central   cord   syndrome,   we're   looking   at   someone   whose  

upper   extremities   are   more   affected   than   their   lower   extremities.   And   that   can   again  

look   like   a   lot   of   different   things.   

 

But   if   we   see   someone   who's   able   to   walk,   but   has   limited   arm   functions,   a   lot   of   times  

that   would   be   classified   based   on   where   the   injury   is,   but   it   would   be   classified   as   a  

central   cord   syndrome.   The   next   one,   from   the   next   participant   is   FES,   only   in   spinal  

cord   injuries   with   upper   motor   neuron   or   is   it   effective   for   those   with   lower   motor  

neuron   injuries?   So   at   this   time,   FES   is   only   effective   in   those   with   upper   motor   neuron  

injuries   in   clinical   practice.   There   are   some   studies   that   you   can   look   into   but   for  

general   clinical   practice,   it's   really   used   in   only   upper   motor   neuron   injuries.   And   then  

lastly,   the   third   question   I   got   is   would   a   tilting   table   be   useful   for   weight   bearing  

training.   And   the   answer   to   that   is   definitely   if   we're   looking   at   loading   the   the   joints   of  

the   lower   extremities   for   the   maybe   the   first   time   or   your   client   hasn't   stood   at   all,   or   in  

a   while   a   tilt   table   or   a   standing   frame   can   be   a   great   way   to   start,   as   long   as   they're  
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clear   to   do   so.   If   they're   a   chronic   injury   and   they   haven't   stood   for   a   while,   we   may  

wanna   consider   bone   integrity   and   making   sure   that   would   be   cleared   by   a   physician   or  

if   it   is   an   acute   spinal   cord   injury.   That   sounds   as   a   great   way   to   get   someone   up   for  

the   first   time.   I   like   to   in   my   clinical   practice,   I   kind   of   use   it   twofold   if   you   have   the  

availability,   I   like   to   do   the   tilt   table   or   the   standing   frame,   in   my   incomplete   injuries   in  

combination   with   FES,   so   I'll   use   FES   pads   throughout   the   lower   extremities   to   try   to  

initiate   active   stance   in   something   that   would   otherwise   be   a   passive   tool.   So   that's  

something   that,   sometimes   I   will   when   I'm   first   getting   people   up,   I   like   to   try   to   mix   the  

two   together,   and   if   you   have   that   availability.   Alright,   so   again,   I   really   appreciate   you  

all   for   joining   me.   And   I   hope   that   this   has   been   helpful   in   implementing   your   plan   of  

care   and   choosing   your   goals   for   those   with   incomplete   spinal   cord   injuries.   And   I'm  

gonna   turn   it   back   over   to   our   moderator.  

 

-   [Moderator]   Well,   thank   you   so   much,   Kristen,   for   sharing   your   expertise   with   us  

today.   We   really   appreciate   it   and   thank   you   everyone   for   attending.   And   as   she  

mentioned   she   will   be   back   later   this   year   for   some   workhouses,   so   please   join   us  

again   for   those,   especially   the   one   coming   up   on   wheelchair.   Have   a   great   day  

everyone.  
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