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-   [Jessica]   Good   afternoon,   our   presenter   today   is   Pamela   Bartlo.   Pam   received   her  

Bachelor's   of   Science   in   Physical   Therapy   from   Daemen   College.   And   then   her  

Doctorate   of   Physical   Therapy   from   D'Youville   College.   Pam   has   been   a   board   certified  

specialist   in   cardiovascular   and   pulmonary   PT   since   2005.   Her   clinical   experience  

focuses   on   cardiovascular   and   pulmonary   care.   But   has   also   included   experience   in   the  

rehab   of   adults   with   neurologic   system   impairments.   Since   2004   Pam   has   been   a   full  

time   faculty   member   at   D'Youville   College   in   Buffalo   New   York.   With   primary   teaching  

responsibilities   is   cardiovascular   and   pulmonary   rehab,   research   seminar   and   clinical  

field   work.   Her   research   has   been   published   in   multiple   peer   review   journals   and  

textbooks.   National   presentations   include   presentations   at   numerous   APTA   CSM  

conferences.   The   American   Association   of   Cardiovascular   and   Pulmonary  

Rehabilitation.   And   the   National   Conference   with   the   American   Alliance   for   Health,  

Physical   Education,   Recreation   and   Dance.   Pam   is   also   the   Vice   President   at  

Cardiovascular   and   Pulmonary   section   of   APTA.   Thank   you   so   much   for   returning   to  

PhysicalTherapy.com   Pam.   At   this   time,   turning   the   microphone   over   to   you.  

 

-   [Pam]   Okay,   thank   you   very   much   to   PT.com   for   having   me   again.   And   thank   you   to   all  

of   our   attendees   today.   For   those   that   haven't   been   in   a   course   with   me   before.   I   just  

want   to   let   you   know   first   of   all,   I   tend   to   talk   very   fast.   I   will   apologize   now.   I   try   to   slow  

myself   down   but   sometimes   I   just   get   a   roll   and   I   go.   So,   if   you   miss   something.   If   you  

want   me   to   repeat   anything.   Do   not   hesitate   to   type   into   your   questions   comment   area  

can   you   repeat   that.   Or   if   you   have   a   question   at   all,   don't   hesitate.   I   will   take   questions  

throughout   the   webinar   today.   So,   if   you   have   any   questions   you   can   definitely   put  

them   there.   Couple   little   things   unique   to   today.   As   I'm   sure   you   all   know,   you're   in  

different   situations   than   you   normally   would   probably   attend   this   webinar.   Normally   I  

am   in   my   nice   quiet   controlled   office   at   work   where   it   is   very   quiet   all   the   time.   Great  

internet   connection,   everything.   As   I'm   sure   many   of   you   are,   I   am   not   in   that   situation  

today.   I   am   at   home   with   two   teenagers   that   are   also   doing   their   schoolwork.   So,   I  
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apologize   now.   I've   kind   of   put   the   fear   of   god   in   them   to   be   quiet   as   they   can   during  

this   next   couple   of   hours.   But   unfortunately   the   dog   doesn't   understand   that.   So,   I've  

asked   them   to   try   and   keep   everything   quiet   but   I   apologize   upfront   if   any   distraction  

happens.   I   would   never   let   that   happen   professionally   in   a   normal   situation.   But   as   I'm  

sure,   you're   all   experiencing.   We're   not   really   in   normal   situations   right   about   now.   I'm  

also   gonna   try   to   make   sure   I   speak   slowly   today   because   I   have   to   be   on   wifi   at   home.  

And   although   we   checked   this   a   little   bit   ahead   of   time   before   we   started   today.   There  

was   occasionally   a   lag   in   my   microphone.   

 

So,   I'm   gonna   try   to   keep   myself   slow   too.   So,   in   case   there's   wifi   issues.   If   one   of   my  

children   are   doing   something   that   requires   a   lot   of   bandwidth   at   the   moment.   But  

otherwise,   we   should   be   good   to   go   and   I   thank   you   all   for   being   here.   I   know   we're   all  

in   a   big   flux   in   our   personal   lives   right   now.   And   for   those   that   might   listen   to   this  

webinar   later   on   when   it's   not   live.   Just   realize   we're   in   the   middle   of   the   COVID-19  

virus   issues   and   so   we're   all   just   doing   what   we   can   to   keep   things   as   normal   as   we  

can.   So,   with   that   being   said,   we   will   kind   of   proceed   through   the   beginnings   of   the  

talk.   I   have   no   financial   or   non-financial   relationships.   And   content   was   created  

exclusively   by   me   for   PT.com.   The   learning   objectives.   

 

By   the   end   of   this   you   should   be   able   to   explain   at   least   four   characteristics   of   EKG  

rhythms.   You   should   be   able   to   identify   EKG   arrhythmias   in   patient   cases.   And   discuss  

at   least   three   modifications   to   treatment   with   patients   that   have   noted   EKG  

arrhythmias.   Everybody   probably   came   to   this   lecture   with   a   little   bit   different  

background   and   a   little   bit   expectations   of   what   they   want   out   of   it.   I   am   going   to   try  

not   to   make   this   a   true   basic   EKG   teaching   course.   However,   I   don't   know   what  

everybody's   background   is   with   how   much   they   learned   EKG.   I   have   had   some   people  

tell   me   over   the   years   that   in   their   DPT   programs   or   even   their   bachelor's   or   master's  

PT   programs.   They   were   handed   a   EKG   book   and   said   here,   teach   yourself.   Others   had  

professors   that   were   very   in-depth   in   their   teaching.   And   so,   I'm   gonna   try   not   to   go  
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real   basic   but   we   will   kind   of   cover   some   of   the   EKG   basics   so   that   I   know   you   have  

the   information   you'll   need   as   we   really   get   into   the   cases.   So,   why   is   EKG   really  

important?   Everybody   is   taught   it   in   PT   school   but   most   PTs   get   out   of   school   and   they  

kind   of   don't   use   it   regularly   and   they   don't   get   comfortable   with   it.   And   so,   especially  

as   your   time   goes   by   that   you're   further   removed   from   your   PT   education.   You   start   to  

feel   like   you   just   aren't   as   confident   and   you're   not   familiar   with   it.   There's   also   the  

option   that   some   PTs   don't   have   access   to   it.   For   many   years,   unless   you   worked   in  

acute   care   you   didn't   have   access   to   EKG.   Luckily   that   has   changed   a   little   bit   now   and  

we   will   talk   about   that   today.   And   what   are   some   of   the   options   outside   an   acute   care  

hospital.   And   then   what's   the   big   deal?   

 

Why   de   we   try   to   use   EKG   in   PT   care   then?   Okay,   and   I'm   gonna   kind   of   talk   about   that  

on   this   slide.   For   me   the   biggest   thing   is   it's   another   tool.   Just   like   you   would   assess  

manual   muscle   testing.   You   would   assess   pain   scale,   you   would   asses   muscular   tone.  

This   is   another   tool   but   the   good   thing   about   EKG   is   it   gives   us   a   picture   of   what's  

going   on   inside   the   body,   at   an   organ   function.   That's   huge,   we   don't   get   that   other  

than   blood   work   and   imaging.   And   so   to   be   able   to   have   that   minute   by   minute,   second  

by   second   feedback   of   what   the   heart   is   doing   at   that   moment.   It   really   can   help   us   to  

provide   individualized   care   which   is   where   we   really   should   all   be   striving   to   be   in   our  

PT   professions.   

 

So,   it's   important   to   kind   of   get   an   idea   of   where   they   are   at   rest?   Where   are   they   right  

now   while   they're   exercising?   And   then   make   our   decisions   for   our   plan   of   care   based  

on   that.   Do   we   continue   with   what   we   had   planned?   Or   do   we   have   to   modify   that?  

And   if   we   have   to   modify   that,   how   do   we   modify   it?   Can   we   make   it   more   aggressive?  

Do   we   need   to   make   it   more   conservative?   And   so,   it   just   really   gives   us   that   more  

information.   And   so,   why   wouldn't   we   want   to   use   it   is   what   I   usually   say   to   PTs   that  

say   well   why   would   you   want   to   use   EKG?   I   would   say   why   wouldn't   you?   If   you   have  

the   ability   to   use   it   why   wouldn't   you   want   to   get   comfortable   and   use   that   one   more  
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tool?   You   know,   when   I   was   in   college   that   was   the   big   catch   phrase   in   PT.   Is   a   tool   in  

your   toolbox   and   so   that's   kind   of   how   I   think   of   it.   As   I   said,   there   are   now   options   for  

us   to   use   EKG   outside   of   an   acute   care.   This   is   not   gonna   be   an   exhaustive   review   of  

those   options.   But   I   did   want   to   give   you   a   few   of   the   options   that   I   know   about   that  

either   I   have   used   or   I   know   about   or   I   know   other's   that   have   used   them.   Acute   care  

and   outpatient   cardiac   rehab   programs.   You're   still   gonna   have   you   regular   EKG   units  

and   it's   wonderful.   And   these   are   people   that   are   probably   a   little   more   familiar   and  

comfortable   with   EKG.   But   now   where   we're   seeing   it   pop   up   more   is   in   home   health  

especially.   

 

But   I   want   people   in   outpatient   and   sub-acute   or   SNFs   to   also   realize   that   it   might   be  

important   or   something   valuable   for   them   to   get   as   well.   And   so   they   might   want   to  

consider   a   portable   home   unit.   As   we   talk   about   this,   there's   not   a   lot   of   great   data   out  

there   on   the   accuracy.   But   it's   still,   in   my   opinion,   better   than   nothing.   You   know,   even  

if   you   were   too   cautious   and   made   a   decision   too   cautious,   that's   be   fine.   You're   not  

gonna   miss   something   because   you   wouldn't   have   had   it   anyway   and   so   it's   really  

good.   And   most   of   these   that   we'll   talk   about   integrate   to   your   phones   too.   

 

And   so,   it's   great   that   you   really   can   be   using   it   in   the   moment   wherever   you   are   with  

the   patient.   I   didn't   specific   wellness   programs   on   here   either   but   that's   another   place  

to   think   about   possibly   using   this   for   EKG.   Is   if   you   have   whether   it's   for   young   sports  

types   of   things   or   for   older   people   with   wellness   in   the   community.   You   know,   it   might  

be   an   idea   to   have   something   like   that   nearby.   Not   that   you   would   use   it   regularly   but  

just   in   case   you   know   you   have   a   participant   that   might   have   some   issues.   You'd   be  

able   to   kind   of   use   the   EKG   unit   just   to   see   where   they're   at.   So,   this   is   sort   of   a   list   I  

put   together   on   the   most   common   portable   units   out   there.   I'm   sure   you've   all   heard  

about   the   Apple   iWatch   design   by   now.   Especially   the   newest   versions   that   just   came  

out   back   in   2019.   They   are   designed   to   pick   up   atrial   fibrillation.   I   kind   of   highlighted,  

bolded   there   for   you.   They're   not   designed   to   pick   up   other   arrhythmias.   They   might  
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pick   it   up   and   call   it   an   AFib   but   they're   not   designed   to   pick   up   a   heart   block   or   a  

bradycardia   or   PVCs   or   anything   like   that.   They   were   designed   to   be   able   to   pick   at  

atrial   fibrillation   since   that's   one   of   the   most   common   arrhythmias   that   happen.   And   so,  

I   just   wanted   you   to   know   that   they   can   be   great   for   AFib   but   they're   not   necessarily  

good   for   other   things.   This   is   also   something   the   patient   really   needs   to   own   this.   It's  

not   something   you   would   own   and   then   just   use   with   a   patient.   And   the   cost   is   about  

$400   to   $550.   Alive   Cor,   they   have   Kardia   Mobile.   This   is   compatible   with   smartphones  

or   Apple   tablets.   And   that   cost   is   anywhere   from   60   to   $100.   Heart   Check   is   the   one  

that   I   have   a   picture   of   there.   I   actually   own   this   one   and   that's   why   the   picture's   on  

there.   I   did   not   purchase   it   so   it's   not   like   I'm   endorsing   this   versus   something   else.   It  

was   donated   to   me   by   the   company   several   years   ago   when   I   was   doing   a   pro-bono  

case   and   so   that's   why   I   have   it.   

 

So,   I   wouldn't   say   out   of   all   of   these   that   there's   one   that   I   would   prefer   over   the   others.  

It's   just   whatever   one   you   might   be   able   to   get   and   which   ever   one   works   for   the   type  

of   patients   you   want.   So,   I   would   definitely   way   do   your   research   first.   One   of   the  

interesting   things   about   Heart   Check   company   is   they   have   three   different   types.   They  

are   compatible   with   smartphones   but   they   also   have   an   option   to   have   a   subscription  

fee   where   the   EKGs   are   sent   to   a   physician   and   they're   reviewed   by   a   physician.   So,  

the   cost   for   the   device   is   $100   to   $130.   That's   not   including   any   sort   of   subscription  

fee.   As   a   PT   I   don't   think   we   really   need   that.   We   would   really   rather   review   those   on  

our   own   in   person.   But   it's   something   that   the   patient   may   want   or   another   physician  

that's   prescribing   it   for   the   patient   will   want.   FaceLake   also   has   three   different   types.  

This   one   will   connect   to   a   computer.   So,   it's   not   really   compatible   with   your   phone.   You  

have   to   actually   have   a   computer   with   you.   So,   it   might   be   better   that   we   worked   with  

home   care   if   you   can   get   the   software   on   your   computers.   The   problem   with   that   is   that  

the   home   care   companies   are   pretty   strict   on   what   they   allow   on   their   laptops.   So,   it  

may   or   may   not   work   well   there.   You   have   to   kind   of   see.   It   might   be   one   that's   maybe  

a   little   better   in   outpatient   or   sub-acute   and   that   types   of   areas   or   wellness   area.   The  
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good   one   about   this   though   is   it   does   have   some   software   that   will   help   in   the   analysis.  

And   so,   if   you   are   still   kind   of   building   confidence   or   you're   on   your   own   as   far   as  

expertise.   You   don't   have   other's   to   sort   of   back   you   up.   That   might   be   something   to  

think   about.   And   the   cost   there   60   to   $100.   Choice   Medical,   they're   very   similar   to   one  

of   FaceLake's   designs.   They   also   connect   to   a   computer,   so   they're   not   compatible  

with   smartphones.   It's   something   that's   more   laptop   or   desktop   related.   Their   cost   is  

about   100   to   $200.   And   then   contact   is   similar   to   both   FaceLake   and   Choice.   But   they  

say   it   does   use   Bluetooth.   Now,   I've   never   used   this   one   and   I   haven't   seen   this   one  

being   used.   I   don't   know   anyone   that's   used   it.   So,   I   couldn't   get   some   more  

information   on   what   it   will   connect   to   Bluetooth   wise.   Is   it   smartphones,   tablets,   just  

smartphones,   I'm   not   sure.   

 

So,   you   have   to   kind   of   look   into   that   one   a   little   bit   more.   All   of   these,   other   than   the  

Apple   iWatch   work   similarly   in   the   fact   that   the   patient   is   just   going   to   hold   the   device.  

Sometimes   it's   a   combination   of   thumbs   and   index   fingers.   Sometimes   it's   a  

combination   of   the   crease   within   their   hand.   If   they   kind   of   hold   it   in   the   palm   of   their  

hand.   But   they're   all   devices   that   the   patient   will   hold   on   to   and   it   will   read   EKG   through  

their   hands.   

 

Whether   through   fingers   or   through   the   palm   of   the   hand.   So,   just   to   get   you   an   idea   of  

how   those   would   work.   Okay,   so   determining   heart   rate.   We're   not   gonna   spend   a   lot   of  

time   on   this   today   because   I   want   to   spend   more   time   on   the   rhythms.   But   it   is  

important   if   you're   gonna   be   using   EKG   fairly   regularly.   That   you   kind   of   get   an   idea   of  

how   to   determine   heart   rates   on   the   strips.   And   the   first   question   I   always   get   from   any  

student   or   clinician   is   why   would   I   want   to   look   at   it?   Why   wouldn't   I   just   look   at   the  

heart   rate   on   the   monitor?   And   that's   true,   the   problem   is   a   heart   rate   on   the   monitor   is  

gonna   give   you   an   average   heart   rate.   And   so,   there   are   times   you   might   want   to   look  

at   the   specific   heart   rate   at   that   time.   So,   for   example,   with   AFib   your   heart   rates   can  

go   up   and   down.   It   might   give   you   the   average   but   you   might   be   able   to   say   the   patient  
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has   AFib   with   a   range   of   beats   70   to   108,   something   like   that.   Or   something   might   have  

happened   where   you   want   to   say   what   the   heart   rate   was   at   that   exact   moment.   So,  

patients   average   heart   rate   was   75.   However,   during   the   arrhythmia   the   patient   had   a  

heart   rate   of   123   or   something   like   that.   That's   why   it's   important   to   kind   of   learn   how  

to   do   heart   rate.   You   know,   these   are   some   of   those   point   again.   If   they   have   an  

arrhythmia,   you   want   to   know   at   a   specific   time.   You   need   to   know   the   highs   and   lows.  

And   then   these   are   the   methods.   So,   it's   the   block   method,   the   six   second   method   and  

the   counting   boxes.   And   I'm   not   gonna   go   over   these   a   lot.   But   however,   as   you  

noticed   on   the   opening   slide   with   the   title   of   the   presentation.   I   did   have   all   of   my  

contact   information   on   there.   So,   my   email's   on   there.   I'm   pretty   active   on   Twitter   and  

LinkedIn.   

 

So,   if   you   ever   have   any   questions   after   this   you   could   always   either   email   me   or   reach  

out   to   me   either   through   social   medias.   And   if   you   ever   want   to   follow   me   on   the   social  

medias,   that's   great   too.   We   can   do   some   good   networking   that   way.   But,   if   you're   not  

sure   of   these   methods   and   you   want   to   learn   a   little   bit   more.   You   can   always   send   me  

a   note   and   I   can   kind   of   talk   you   through   it.   The   one   we'll   sort   of   use   today   is   the   six  

second   method   and   so   I'll   explain   that   in   a   minute   when   we   look   at   the   regular   EKG  

strips.   What   I   want   focus   on   more   today   is   the   actual   EKG   interpretation.   Because   this  

is   what   you'll   use   more   commonly,   even   than   determining   the   heart   rate.   And   this   is  

where   I   feel   people   are   probably   the   most   uncomfortable   or   just   don't   have   as   much  

confidence.   Is   how   do   I   really   know   what   rhythm   I'm   seeing?   

 

So,   when   I   teach   this   to   students   and   clinicians   I   teach   in   a   method   I   kind   of   come   up  

with,   it's   very   systematic.   I'm   a   very   outlined,   organized   kind   of   person.   That's   how   my  

brain   thinks,   so   that's   sort   of   how   I   teach   it.   If   you   want   to   modify   it   after   you   learn   it,  

that's   great.   But   here's   how   I'm   gonna   kind   of   teach   it   to   you   guys   today.   When   we  

look   at   the   EKG   strip   you're   always   gonna   want   to   look   in   this   method.   And   that'll   help  

you   to   determine   is   it   a   normal   rhythm?   And   if   it's   not   normal,   what's   the   abnormality?  
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And   then   once   you   find   the   abnormality,   what   is   that   arrhythmia   called?   So,   first   thing  

you're   gonna   do   is   always   look   for   the   P   waves.   Are   they   there   and   do   they   look  

normal?   Then   you're   gonna   look   for   QRS   waves.   Are   they   there   and   do   they   look  

normal?   And   then   we   look   for   the   T   waves   and   what   they   look   like.   They're   not   quite   as  

important   as   the   P,   QRS   but   they're   important   and   we   still   want   to   know   that   they're  

there.   For   the   next   thing   after   you   see   all   three   of   those   complexes.   You're   gonna   look  

at   the   P   to   R   interval.   And   it   should   be   less   than   .2   seconds   and   I'm   gonna   show   this   all  

to   you   guys   in   a   second   on   one   of   the   strips.   

 

And   then   you   would   calculate   the   heart   rate   just   so   that   you   know   is   it   a   normal   heart  

rate   or   not.   If   something's   not   normal   in   any   one   of   these   steps.   That's   when   you're  

gonna   stop   to   be   able   to   figure   out   what   the   arrhythmia   really   is.   So,   here's   some   of   the  

basic   things   to   remember.   When   you're   looking   at   the   EKG   telemetry   strips.   Each   of  

those   little   tiny   .   Excuse   me,   those   little   tiny   lines   is   one   millimeter   wide   by   one  

millimeter   high.   When   you're   going   horizontally   with   it,   it   counts   out   time   for   you.   So,  

each   of   those   little   tiny   boxes   is   .04   seconds.   

 

And   so,   as   we   measure   out   time   we   can   use   those.   That   each   of   those   heavier   black  

lines   you   see.   Those   are   a   measure   of   .2   seconds   long.   So,   this   is   a   heavy   black   line  

here.   This   is   a   heavy   black   line   here.   So,   between   here   to   here   is   .2   seconds   worth   of  

time.   So,   as   you're   measuring   your   waves   then   you're   gonna   kind   of   just   look.   How  

much   distance   is   between   them?   Okay,   so   there's   the   P   from   the   QRS.   You're   gonna  

start   at   the   beginning   of   the   Q.   All   the   way   to   the   end   of   the   S.   And   then   your   T   wave,  

again,   is   here.   So,   that's   how   you're   gonna   kind   of   look   at   those.   Your   P   wave,   typical.  

Width   and   height   is   there.   QRS,   typical   weight,   width   and   height.   Same   with   your   T  

wave.   When   you're   looking   at   them   too,   the   T   wave   tends   to   be   wider   and   taller   than  

the   P   wave.   And   so   that's   something   you   kind   of   want   to   keep   an   eye   on   too.   As   we  

talked   about   P   to   R   interval.   That   we   definitely   want   less   than   .2.   So,   when   you   look   at  

your   P   to   R   interval.   It's   from   the   start   of   this   P   wave   until   the   start   of   the   R.   Which   is  
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really   when   you   hit   back   that   isoelectric   line   which   is   what   this   flat   line   is   called.   Okay,  

so   P   to   R   interval   here   should   be   less   than   .2.   That   gets   a   little   tough   for   people  

sometimes   to   see   exactly   when   things   start.   So,   what   I   also   tell   people   is   look   from   the  

end   of   the   P   wave   to   the   middle   of   the   R.   And   make   sure   that's   less   than   .2   'cause  

that's   pretty   much   gonna   be   the   same   measurement   for   you.   And   it   kind   of   tends   to   be  

a   little   easier   for   people   to   see   sometimes.   Okay,   so   as   we   go   through   this   strip   we're  

gonna   say   okay.   What's   the   process?   So,   do   we   see   P   waves   and   I   know   some   of  

these   strips   will   get   a   little   tough   to   see   on   your   computers.   Don't   hesitate   later   on   too,  

to   go   back   in   and   kind   of   expand   those   and   zoom   in   on   them   so   you   can   see   a   little  

better.   And   oops,   I   already   see   that   a   little   bit   happened   in   the   formatting   when   this   got  

transferred   over.   

 

That   these   don't   quite   line   up.   The   circles   were   where   they're   supposed   to   be.   So,   I'm  

gonna   use   my   little   pointer.   So,   if   we   say   do   we   see   P   waves,   yes.   That   little   bump  

there   is   one.   That   little   bump   there,   that   little   bump   there.   Okay,   so   they   are   there,  

they're   small.   One   of   the   things   on   an   EKG   unit   too   is   that   it   has   a   volume   just   like   a   TV  

does.   So,   if   you're   ever   looking   at   an   EKG   unit   and   things   look   really   small   and   you   just  

want   them   to   be   bigger.   Just   figure   out   on   your   unit   how   you   make   them   bigger   too.   It's  

called   the   amplitude.   

 

You   just   turn   the   amplitude   up   and   that   way   you'll   be   able   to   see   those   waves   a   little  

bigger   too.   Some   of   these   I   just   didn't   have   the   ability   to   do   that   'cause   I   had   kind   of  

taken   them   while   the   patient   was   doing   things.   So,   then   we   looked   do   we   have   QRSs?  

There's   the   QRS,   there's   the   QRS.   Okay,   all   the   way   across.   And   they   all   look   normal  

so   far.   And   do   we   see   T   waves,   yes?   That   little   bump's   a   T   wave.   That   one's   a   T   wave.  

Okay,   so   that's   sort   of   how   we   do   our   process.   Do   we   see   Ps?   Do   we   see   QRSs?   Do  

we   see   Ts?   Then   we   looked   at   P   to   R   interval.   Is   it   less   than   .2?   So,   this   one's   kind   of  

easy.   That   we   can   start   at   the   beginning   of   the   P   and   go   to   the   beginning   of   the   T.   And  

yes,   that's   definitely   less   than   .2.   And   then   we   say   okay,   what   is   the   heart   rate?   Is   it   a  
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normal   heart   rate?   And   as   I   said,   we'll   think   of   most   often   here   as   the   six   second  

method.   How   the   six   second   method   works   as   you   get   different   amounts   of   time   for  

your   strip.   And   usually   you're   gonna   get   a   six   second   amount   of   time   on   that   strip.   And  

you   count   up   how   many   QRSs   you   see   in   that   six   seconds.   So,   on   this   particular   strip  

we   have   eight   QRS   complexes   on   here   and   I   know   that's   a   six   second   strip.   And   so  

what   you   do   is   you   take   however   many   QRS   complexes   you   get.   You   multiply   that   by  

10,   match   your   heart   rate.   So   in   this   case,   as   I   said,   we   had   eight   QRS   complexes   here.  

Eight   times   10   is   80   and   therefore   we   know   this   heart   rate's   right   around   80.   That's   a  

normal   heart   rate   for   an   adult   at   rest.   

 

So,   we   know   this   is   normal   sinus   rhythm.   Okay,   quick   note   about   ST   segments   and  

then   we're   gonna   get   into   the   actual   rhythms.   The   ST   segment,   if   we   look   back   at   this  

one   for   a   second.   ST   segment   is   the   space   between   the   end   of   the   S   and   the   beginning  

of   the   T.   Sorry,   my   pointer   is   not   working   correctly   at   this   point.   There   we   go,   now  

we've   got   it.   Okay,   so   the   end   of   the   S   to   the   beginning   of   the   T.   We   want   that   to   be  

pretty   flat   on   what   we   call   the   isoelectric   line.   If   it   is   elevated   up   here   above   the   line   or  

depressed   down   here   below   the   line,   that   can   mean   issues   too.   And   so,   we'll   just   touch  

really   quickly   on   that   on   this   slide.   It   should   be   normal,   it   may   change   a   little   as   you're  

moving,   that's   okay.   

 

If   it   goes   up   more   than   one   millimeter,   which   is   one   of   those   little   boxes   remember.  

Then   that's   a   sign   of   an   acute   MI.   So,   you've   probably   heard   people   document   that  

they   had   an   ST   segment   elevation   MI   or   what   we   call   a   STEMI.   That's   what   that   means.  

Is   that   the   ST   segment   elevated   more   than   one   millimeter   above   the   sort   of   the   flat   area  

it   should   be   at.   If   it   depresses   more   than   negative   of   a   half   then   it   probably   means   that  

they're   having   some   acute   ischemia.   If   it   was   there   at   rest   and   this   is   the   very   last   bullet  

on   there   that's   not   red.   If   it   was   depressed   at   red   or   at   rest.   That   probably   means   there  

was   an   old   MI.   So,   it's   very   interesting   when   somebody   has   ischemia,   acute   ischemia.  

The   ST   segment   will   depress.   When   that   ischemia   gets   bad   enough   that   it's   an   infarct  
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and   we   see   self   damage.   The   ST   segment   may   elevate.   There   are   other   types   of   MIs  

but   in   a   lot   of   times   it'll   elevate.   Then   as   the   heart   recovers,   usually   about   for   to   six  

weeks   after   the   MI.   The   ST   segment   will   depress   and   stay   depressed   for   the   rest   of   the  

person's   life.   So,   that's   why   it's   kind   of   important   to   get   an   idea   of   what   it   looks   like   at  

rest.   Because   if   it's   flat   at   rest   and   then   you   start   to   see   depression.   That   might   mean  

they're   having   some   acute   ischemia.   If   it   started   depressed   at   rest,   it's   just   an   old   MI  

and   there's   really   no   point   of   ever   looking   at   it   again.   'Cause   you   won't   notice   then   if   it  

depresses   more   or   elevates   'cause   it   won't   really   change.   Now   I   want   to   really   get   into  

rhythms.   If   you   have   any   questions   at   all   before   we   get   into   this.   Don't   hesitate   to   ask  

and   I   can   kind   of   answer   those   before   we   get   into   it.   

 

Otherwise,   if   you   want   to   ask   as   we   start   getting   into   these   too,   that's   fine.   I'll   wait   just  

10,   15   seconds   in   case   somebody   has   a   question.   Okay,   we're   gonna   keep   going   then  

but   if   you   have   questions   don't   hesitate   to   type   them   in.   All   right,   so   I've   kind   of  

separated   these   into   the   important   rhythms   I   really   think   we   need   to   know   as   physical  

therapists   physical   therapist   assistants.   And   then   some   of   the   ones   that   are   great   to  

know   but   maybe   not   as   important.   So,   I   think   as   a   minimum   you   really   should   get  

comfortable   knowing   these.   

 

So,   that   if   you   can   see   them   in   a   chart   or   if   you   see   them   with   a   patient,   it's   important  

to   know   them.   And   these   are   the   ones   I   really   think   you   need   to   know.   So,   normal   sinus  

rhythm   which   is   NSR.   Bradycardia,   tachycardia,   sinus   pause,   atrial   fibrillation   or   what  

we   all   just   call   AFib.   PVCs   and   with   that   I'll   talk   about   Bigeminy   and   Trigeminy.  

Ventricular   tachycardia   or   VT   and   then   artifact.   And   we're   gonna   kind   of   go   through  

them   one   at   a   time   now.   And   again,   I'm   gonna   try   not   to   be   super   basic   but   I   do   want  

to   make   sure   everybody   has   these   down.   Because   these   are   the   most   important   that  

we   need   to   know   as   a   therapist.   So,   this   is   actually   the   strip   we   already   covered   in   the  

basic   EKG.   So,   we   would   look   at   this   and   we'd   say   do   we   see   Ps?   Do   we   see   QRSs?  

Do   we   see   Ts?   And   yes,   we   did.   And   we   would   look   at   the   P   to   R   interval.   Is   it   less   than  
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.2?   Yes,   it   is.   Is   the   heart   rate   normal   for   the   patient's   age?   And   yes   for   an   adult,   this  

was   80.   And   I   say   that   because   you   have   to   remember   if   you're   treating   children,  

whether   it's   infants   or   children.   You   have   to   think   about   which   heart   rates   are  

appropriate   for   them   because   something   I   might   call   bradycardia   or   tachycardia   isn't  

necessarily   for   them.   I   just   treat   the   adults   and   so   for   me   this   would   be   a   normal   sinus  

rhythm   of   80.   If   you   were   treating   say   a   two   year   old.   80   is   not,   it's   way   too   slow.   And  

so,   you'd   be   looking   at   a   bradycardia.   And   so,   it   just   depends   on   what   you're   looking   at  

for   your   age   group.   And   so,   you   have   to   decide   what's   the   normal   heart   rate   for   your  

age   group.   

 

Okay,   so   we   have   decisions   with   normal   sinus   rhythm.   So,   let's   say   we   were   exercising  

somebody   and   we   see   normal   sinus   rhythm,   that's   great.   If   the   patient's   having   any  

issues   that's   when   we   might   need   to   have   a   slow   down.   So,   let's   say   they   were   having  

complications,   some   kind   of   symptoms.   We   might   need   to   do   something   else.   But   as  

long   as   their   rhythm   is   concerned,   we're   fine.   If   they're   normal   sinus   rhythm,   that's  

what   we   want   them   all   to   be.   Okay,   so   for   bradycardia.   When   we   look   at   this   do   we   see  

Ps?   Do   we   see   QRSs   and   do   we   see   Ts?   And   I   know,   as   I   said,   some   of   these   get   a  

little   small.   When   you're   taking   them   from   real   people   it's   tough   sometimes   to   be   able  

to   get   that   exactly.   

 

But   there   is,   there's   a   P   wave   there.   There   is   a   P   wave   there,   there   is   one,   there   is   one.   I  

know   they   look   small   but   if   you   look   closer   and   you're   able   to   pull   it   up   on   your   screen.  

You   can   see   there's   some   nice   little   bumps   there   that   are   very   organized.   And   very  

much   not   just   a   pattern   of   the   line   moving   but   an   actual   electrical   activity.   We   do   have  

QRS   complexes.   And   we   do   have   T   waves.   Now,   these   T   waves   happen   to   be   inverted  

just   because   of   the   line   the   patient   is   in,   the   lead   that   they're   in.   And   some   of   the   strips  

are   like   that   and   so   I   would   say   don't   always   worry.   If   you're   seeing   it   the   same   and   you  

know   you're   in   something   other   than   lead   one   or   two.   Don't   worry   about   it.   Now   if  

you're   using   your   portable   units   that   I   talked   about   that   attach   to   your   phone   or  
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anything.   They're   always   gonna   be   in   lead   one   or   two.   So,   you   won't   see   any   of   these  

little   idiosyncrasies   of   certain   things   being   flipped   up   or   down.   But   in   the   acute   care  

side,   every   once   in   a   while   you   might   walk   into   a   monitor   that   maybe   they   put   them   on  

lead   AVL   or   lead   three   or   something   like   that.   And   you   must   might   see   something   that  

looks   a   little   different.   Just   take   a   look   at   what   lead   number   it   is   and   that   might   help  

aleve   your   fears.   So,   that   you're   thinking   oh   my   gosh.   Do   I   see   an   arrhythmia   when  

really   it's   just   they're   in   a   different   lead   so   it   looks   a   little   different.   Now,   if   we   look   P   to  

R   intervals.   So,   if   we   look   between   that   little   bump   to   the   R   wave.   Is   that   less   than   .2?  

And   yes,   it   definitely   is.   And   then   if   we   count   up   how   many   we   have   in   the   six   seconds  

then   we'll   know   our   heart   rate.   And   so,   this   actually   has   the   hash   marks   on   there   for  

you.   

 

So,   this   to   here   is   three   seconds   worth   of   time.   To   there   is   another   three   seconds.   So,   if  

we   count   between   these   that's   six   seconds   worth   of   time.   So,   we   have   one,   two,   three,  

four.   Almost   a   fifth   one   but   not   quite.   So,   we   know   that   for   an   adult   right   now   this   heart  

rate   is   about   somewhere   between   40   and   50.   A   little   closer   to   50   but   not   all   the   way   to  

50.   I   would   probably   document   this   as   a   heart   rate   of   about   47.   That's   definitely   less  

than   60   which   in   our   case   for   an   adult   means   that   this   is   bradycardia.   Everything   is  

normal   sinus   rhythm,   except   the   heart   rate   is   too   low.   Okay,   so   what   would   our  

decisions   be?   Well,   we   have   to   see   what   was   the   person   at   rest.   If   they   started   at   47  

and   now   they're   at   47.   

 

Okay,   it's   not   something   we're   loving   but   it's   their   normal   and   we   might   just   have   to  

deal   with   that.   If   they   started   at   around   68   and   now   they're   down   to   47.   We   know   we  

have   something   going   wrong   with   that   patient   and   we   need   to   stop   and   reassess   what  

things   are   going   on.   The   other   thing   you   need   to   know   is   if   your   patient   is   taking   beta  

blockers.   Remember   that   beta   blocker   will   keep   heart   rates   lower,   both   at   rest   and  

during   exercise.   And   so,   if   we   have   a   patient   who's   resting   is   right   around   50,   51.   You  

know,   that   might   be   okay   to   exercise   them   because   we   just   know   it's   the   beta   blocker.  
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And   as   long   as   they're   not   having   any   symptoms   with   that.   We're   fine   to   exercise   and  

see   how   it   goes.   Okay,   so   it   really   comes   down   to   what   were   they   at   rest   and   what  

happened   as   we   started   exercising?   And   do   they   have   any   other   symptoms?  

Tachycardia,   very   similar   and   I'm   sure   you   guys   remember   this   one.   It's   just   the  

opposite   now   that   the   heart   rate   is   high.   So,   do   we   have   P   waves?   Yes,   we   do.   And   do  

we   have   QRS   waves?   Yes,   we   do.   And   do   we   have   T   waves,   yes?   And   then   we   would  

look   P   to   R   interval   is   at   less   than   .2?   And   it   is.   And   so,   then   we   would   check   out   heart  

rate.   And   if   we   count   here   again,   you   have   hash   marks.   So,   we   would   have   one,   two,  

three,   four,   five,   six,   seven,   eight,   nine,   10,   11,   12,   almost   13   here.   And   so,   we   have   a  

heart   rate   of   almost   130   here.   

 

And   so,   this   would   just   be,   like   I   said,   a   normal   rhythm.   Except   for   the   fact   that   it's   fast.  

If   this   was   a   child   it   may   not   be   as   big   a   deal,   just   depends   on   their   age.   So,   what  

would   our   decisions   be   with   tachycardia?   Very   similar   as   they   were   with   bradycardia.   It  

just   depends,   what   was   their   resting?   And   is   this   their   resting?   You   know,   this   is   120,  

728   at   rest.   Then   I'm   very   concerned   about   this   person   and   I'm   not   gonna   do   anything.  

Is   this   127   after   I   just   had   them   do   pretty   aggressive   exercise   for   15   minutes?   Well,  

then   it's   okay.   So,   it's   important   to   know   that   clinical   picture.   It   also   is   important   to  

know   how   fast   is   their   heart   rate   at   rest?   Typically   most   facilities   will   use   120   as   their  

cutoff   for   contra   indication   direct   exercise.   

 

So,   if   their   heart   rate's   112,   113   at   rest.   We   may   still   exercise   them   and   just   do   it   at   a  

light   level   and   keep   really   reassessing   their   heart   rate   to   see   what   it's   responding   to  

with   the   activity.   If   it's   119,   120.   Most   facilities   will   say   no,   you   can't   exercise   the  

person   that   day.   And   you   need   to   get   medical   staff   involved.   Whether   that's   the   doctor,  

the   nurse   or   somebody   to   get   and   see   what's   going   on.   If   the   heart   rate   was   normal  

and   now   it's   increasing   too   much.   You   might   have   to   stop   and   just   have   the   person,  

reassess   them.   Okay,   so   it's   based   on   that   clinical   picture   of   how   is   everything   else  

going?   So,   if   we   look   at   sinus   pause   now.   Do   we   have   P   waves?   Do   we   have   QRSs?  
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And   do   we   have   Ts?   So,   if   we   look,   we   do   have   P   waves.   There's   a   P   wave,   there's   a   P  

wave.   Okay   again,   they're   kind   of   small   but   if   you   could   blow   it   up   a   little   you   will   see  

that   they're   there.   Do   we   have   QRSs?   Yes,   we   do   and   they   all   look   normal.   Do   we   have  

T   waves?   Yes,   we   do.   So,   there's   the   T,   there's   the   T.   So,   we're   looking   along   and  

things   look   great   and   we   do   have   a   short   P   to   R   interval.   But   as   we   look   at   this,   it   just  

doesn't   look   quite   right.   And   as   we   focus   on   it   we   say   okay,   something   happened   here.  

And   there   isn't   anything   else   that   happened   during   this   space.   It's   just   a   been   long  

space.   This   is   what   the   sinus   pause   is.   It   that   we   had   a   normal   sinus   rhythm   happening  

but   then   all   of   a   sudden   we   missed   a   full   beat.   

 

So,   it's   greater   than   1.0   seconds   between   the   end   of   this   beat   to   the   beginning   of   this  

beat.   That's   what   we   call   a   sinus   pause.   They   were   in   sinus   rhythm   but   now   all   of   a  

sudden   they   missed   a   beat.   So,   what   are   our   rehab   decisions   with   that?   Well,   first   thing  

we   want   to   do   is   stop.   Recheck   their   pulse,   see   what   their   heart   rate   actually   is   and  

what   their   blood   pressure   is.   Ask   about   any   symptoms.   Meanwhile,   while   we're   doing  

this   we   want   to   keep   watching   the   EKG.   If   we   have   anymore   pauses   or   not.   And   how  

long   are   those   pauses?   If   after   one   to   two   minutes   rest   the   patient   has   no   more  

pauses.   

 

Their   vital   signs   are   good.   They   didn't   have   any   symptoms.   You   can   go   ahead   and   start  

exercising   them   again   and   continue   with   what   you   were   thinking   of   doing   for   that   day.  

Okay,   it's   not   unheard   of   for   the   heart   to   have   little   problems   here   or   there.   If   you   think  

about   it,   it's   beating   minimum   60   beats   a   minute   every   minute   of   the   hour.   Every   hour  

of   the   day,   everyday   of   our   lives.   So,   it's   okay   that   this   might   happen   every   once   in   a  

while.   However,   if   there   were   any   symptoms   or   you   have   anymore   pauses.   That's   when  

rehab   should   be   done   for   the   day   and   you're   gonna   want   to   get   medical   staff   involved.  

And   I   say   notify   the   MD   here.   As   I   say   that   throughout   the   continuing   Ed   course.   We   all  

know   that   sometimes   you   might   not   get   that   doctor   on   the   phone.   You   might   get   a  

nurse   or   a   nurse   practitioner   or   a   PA   and   that   is   fine.   You   just   want   to   get   the   medical  
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staff   involved   to   say   hey,   this   is   what   I'm   seeing.   The   patient   had   a   one   second   pause  

and   then   about   a   minute   and   a   half   later   they   had   another   second   pause.   And   so,   I  

wasn't   sure   what   you   wanted   to   do   with   them   today.   This   is   what   their   vitals   were.   This  

is   what   their   symptoms   were.   And   let   that   medical   staff   make   that   call   for   you.   If   you're  

in   home   care   usually   you   have   kind   of   a   nurse   on   call   that   you're   allowed   to   call   with  

those   types   of   things.   You   can   call   them   or   you   can   call   the   patient's   cardiologist   office.  

It's   whatever   you   decide   feels   comfortable   to   you   or   whatever   your   home   care   agency  

might   tell   you   that   they   want   you   to   do.   One   thing   I   just   wanted   to   kind   of   remind   you  

all   as   a   consideration   with   heart   rates   less   than   60   beats   per   minute.   Remember,   if   it's  

less   than   60   beats   per   minutes   at   rest.   They're   beats   are   automatically   gonna   be   more  

than   one   second   apart.   So,   if   they   have   a   58   heart   rate   they're   automatically   gonna   be  

more   than   one   second   apart   just   because   of   the   fact   that   there's   not   60   in   a   minute.   In  

that   case   that's   considered   a   bradycardia   not   a   pause   because   their   regular   all   the  

time.   

 

So,   if   the   beats   are   regular   and   they're   at   the   same   distance,   that's   a   bradycardia.   If  

most   of   the   beats   are   regular   but   then   all   of   a   sudden   you   have   a   few   that   are   farther  

apart.   And   it's   greater   than   that   one   second   part.   That's   when   we   would   then   classify  

that   at   sinus   pause   versus   a   bradycardia.   So,   I   hope   that   kind   of   makes   some   sense.  

Okay,   the   next   one   I   want   to   talk   about   is   AFib.   And   this   is   one   of   the   most   common  

arrhythmias   we'll   see.   

 

So,   as   we   look   at   this   and   we   say   do   we   see   P   waves?   We   don't   see   distinct   P   waves.  

We   see   lots   of   little   movement   in   here.   That   looks   like   maybe   it   is   but   there's   definitely  

not   one   there.   There's   not   one   distinct   one   there.   So,   we   see   lots   of   this   little   wavy  

pattern   through   here   but   not   distinct   P   waves.   We   do   see   very   distinct   QRS   waves   and  

they   look   normal.   And   for   the   most   part   we   see   pretty   distinct   T   waves.   Okay,   so   you  

can   kind   of   see   those   T   waves   pop   up   a   little   higher   than   all   that   other   activity.   So,   right  

now   we   wouldn't   call   this   normal   sinus   rhythm   because   we   don't   have   normal   Ps.   And  
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we're   seeing   this   little   kind   of   squiggly   small   amplitude   line.   The   other   thing   I   want   you  

to   notice   is   the   distance   between   this   R   to   this   R   is   definitely   not   the   same   as   these  

two.   Excuse   me.   And   definitely   not   the   same   as   these   two.   Notice   that   there's   irregular  

heart   rate   through   that   whole   rhythm   strip.   Those   are   the   classic   signs   of   AFib.   So,   no  

distinct   P   waves.   This   sort   of   small   amplitude   wavy   form   in   there   instead.   But   the   fact  

that   there's   no   set   heart   rhythm.   Sorry,   heart   rate.   You   have   varying   degrees   of   the  

heart   rate   in   between   each   QRS.   So,   that's   AFib   and   that's   one   of   the   things   we   really  

want   to   pick   up   on.   Most   people   with   AFib   don't   have   complications   but   they   can   and  

especially   if   it's   new.   

 

And   so,   that's   why   it's   important   to   really   be   able   to   notice   when   you   have   an   AFib  

come   on.   So,   what's   happening   with   an   AFib?   Well,   if   you   remember   way   back   to   all  

your   physiology   classes.   How   heart   rate   happens   is   that   the   electrical   activity   starts  

depolarizing   in   the   right   atria   which   is   where   that   SA   node   is.   Comes   down   to   the  

space   between   the   atria   and   the   ventricle   and   we   call   that   AV   node.   That   brings   that  

information   down   into   Purkinje   fibers,   bundle   of   His,   all   that   stuff   that   you're   gonna  

remember.   

 

And   that's   how   the   ventricles   depolarize.   What's   happening   with   AFib   is   that   SA   node,  

that   area   up   in   the   right   atria.   Isn't   working   perfectly   and   there's   lots   of   other   areas   that  

working   too.   So,   there's   loads   upon   loads   of   areas   in   the   atria   that   are   causing  

depolarization.   So,   because   they're   all   working   on   their   own   and   they're   not  

coordinated.   There's   no   true   atrial   contraction.   So,   even   though   we   get   atrial  

depolarization.   So,   we   get   a   little   bit   of   tiny   squeezes   around   the   atria.   We   don't   get   a  

true   coordinated   squeeze   to   fully   contract   and   eject   the   blood   out   of   there.   So,   as   we  

think   about   that.   What   does   that   mean   for   the   blood   volume   into   the   ventricle?   And  

what   does   that   in   turn   mean   to   the   blood   ejected   out   to   the   body?   Well,   if   we're   not  

getting   that   coordinated   squeeze   down   into   the   ventricle.   We're   not   gonna   get   as   much  

blood   volume   into   the   ventricle   as   we   should.   And   therefore,   we   will   not   get   as   much  
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out   to   the   body   as   we   should.   And   that's   why   AFib   is   very   concerning   and   we   need   to  

make   sure   we're   aware   of   that.   So   that   we   know   we   have   to   think   about   how   much  

blood   is   getting   out   to   the   body.   That's   also   why   a   lot   of   your   patients   or   most   of   your  

patients   who   AFib   will   take   anticoagulants.   And   that's   to   allow   that   blood   to   be   thinner  

so   that   it'll   flow   down   there   easier   with   those   many   contraction.   So,   what   are   our   rehab  

decisions   with   AFib?   First   thing   you're   gonna   do   if   you   happen   to   see   AFib   is   just   ask  

the   person   do   they   have   a   history   of   this.   It   is,   like   I   said,   one   of   the   most   if   not   the  

most   common   arrhythmias   out   there.   So,   there   are   millions   of   people   walking   around  

the   country   in   AFib.   

 

And   so,   they   just   say   oh   yeah,   I   have   AFib.   If   that's   the   case,   find   out   are   they   on  

medication   for   it?   Is   it   a   anti-arrhythmic   and   anti-coagulant,   something   like   that.  

Excuse   me.   And   then   if   that's   the   case   then   that's   fine.   We're   just   gonna   go   ahead   and  

exercise   them   like   we   normally   would.   The   only   difference   here   is   that   I   will   say   try   to  

keep   their   heart   rate   less   than   110   for   an   adult   or   less   than   120   for   a   child.   Just  

because   that   will   allow   more   filling   time   for   that   passive   ventricular   filling   that   happens  

without   the   contraction.   

 

So,   it'll   give   us   more   blood   to   get   out   to   the   body.   Now   let's   say   no,   they   tell   you   I've  

never   had   AFib   before.   Well,   we   need   to   stop.   Okay,   we   need   to   check   their   heart   rate   a  

little   bit   more.   Check   their   blood   pressure,   ask   about   some   symptoms.   And   then   we  

need   to   notify   the   doctor   that   day.   We're   probably   not   gonna   exercise   them   anymore  

that   day   unless   we   do   find   out,   oh   yeah.   They   had   A-fib   and   they   just   didn't   know   or  

they   didn't   remember   it.   But   if   they   truly   have   never   had   AFib   we're   not   gonna   exercise  

them   more   that   day.   We're   gonna   want   a   physician   or   a   PA   or   somebody   to   check   them  

out   first   before   we   continue   to   exercise   them.   So,   a   PVC.   We   want   to   look,   will   they  

have   that   normal   P,   T,   QRSs,   all   of   that.   So,   they   will   have   a   normal   P,   QRS   and   T  

regularly.   So,   if   we   look   we   have   normal   P   waves.   Okay,   we   have   normal   QRSs.   And   we  

have   normal   Ts   in   there.   What   happens   is   as   the   strip   was   going   along   we   see   this  
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thing   here   that   looks   like   a   very   wide   QRS,   okay.   So,   it   doesn't   look   like   our   normal  

QRS.   It   looks   like   it's   very   wide   and   it   actually   looks   very   tall.   Okay,   that's   what's   called  

a   PVC   or   a   premature   ventricular   contraction.   If   you   remember   correctly   or   we   just  

talked   a   few   minutes   ago.   Your   heart's   beating   all   the   time.   Every   once   in   a   while   you  

might   get   the   bottom   of   the   heart,   the   ventricles,   to   say   I'm   gonna   just   beat   on   my   own  

right   now.   And   you   might   get   this   kind   of   errant   beat   that   happens.   That's   what   a   PVC  

is.   They   can   also   happen   in   the   atria   and   those   are   PACs.   We're   not   gonna   really   cover  

those   today   'cause   they're   not   really   as   big   of   an   issue   when   they   happen.   But   PVCs  

can   happen.   If   we   hooked   all   of   us   up   to   EKG   for   24   hours.   There's   a   very   good   chance  

at   least   one   of   us   would   have   at   least   one   PVC.   

 

And   it's   not   a   big   deal   for   the   most   part.   If   you   have   PVCs   that   look   different,   that's  

what's   called   multi-focal   and   I   will   show   you   that   as   well.   So,   here's   multi-focal   where  

this   one   kind   of   looks   like   the   one   that   we   just   saw,   yet   this   one   is   different,   okay.   But  

you   can   see   in   both   types   of   cases.   They're   very   wide   and   tall   kind   of   PVCs   or   QRSs.  

The   other   thing   that   you   can   have   sometimes   is   you   can   have   what's   called   a  

compensatory   pause   after   the   PVC.   

 

So,   sometimes   people   will   think,   oh   my   gosh.   That   person   just   had   a   pause.   Well,   look  

right   in   front   of   the   pause   and   see.   So,   in   this   case   you   can   see   here's   kind   of   the  

normal   distance   between   QRSs.   And   see   how   this   one   to   your   PVC   is   longer.   That's  

because   this   had   a   compensatory   pause   afterwards.   So,   I   wouldn't   look   at   this   and   call  

this   a   pause.   I   would   just   say   oh,   that's   just   a   PVC   'cause   it   had   the   PVC   first   and   the  

pause   was   because   of   that.   And   it's   sort   of   the   hearts   way   to   reset   itself.   So,   the   heart  

will   recognize   it   had   this   PVC   and   go   wait   a   minute.   I   didn't   want   that   to   happen.   Let's  

slow   down   and   regroup.   And   that's   why   you   sort   of   get   that   little   bit   of   a   pause   before  

the   SA   node   fires   again.   So,   it's   important   when   you're   looking   and   you   think   you   might  

see   a   pause.   Just   look   in   front   of   it   and   see   is   it   a   PVC   or   not.   So,   what   do   we   do   with  

PVCs?   Well,   if   you   have   a   PVC,   just   stop.   Check   the   heart   rate,   check   the   blood  
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pressure.   See   if   they   go   away.   If   it's   one   PVC,   it's   no   big   deal.   Just   keep   exercising.  

You   know,   even   if   they   start   getting   a   little   more   frequent.   Probably   not   as   big   of   a   deal.  

It's   just   important   to   kind   of   find   out   how   much   they're   having   and   have   they   had   them  

in   the   past?   As   you   treat   patients   that   have   PVCs   you'll   realize   they're   gonna   have  

them   all   the   time.   So,   let's   say   you   saw   patient   X   on   Monday.   And   he   had   PVCs   as   you  

were   doing   your   walking   in   home   care.   And   now   it's   Wednesday   and   you're   walking  

with   him   again   and   he   has   PVCs   again.   

 

You'll   start   to   realize   that's   just   sort   of   normal   for   patient   X   and   I   don't   have   to   worry  

about   it.   Versus   I've   never   seen   anything   like   this   with   this   patient   and   now   I'm   having  

them,   okay.   If   they're   unifocal,   it's   not   as   big   a   deal.   If   they're   multi-focal,   it   could   be  

more   concerning.   But   again,   we   really   want   to   keep   an   eye   on   how   often   they're  

happening.   And   so,   how   do   we   decide   what's   acceptable   for   how   often   they're  

happening   and   not?   It   just   kind   of   depends   on   the   patient.   So,   there   are   some   sources  

that   say   anything   less   than   six   per   minute   is   fine.   Keep   exercising,   just   make   sure   they  

don't   get   more   frequent   than   that.   

 

Some   sources   will   say   if   it's   greater   than   six   per   minute,   you   need   to   stop.   What   I   will  

tell   you   clinically   is   I   have   a   lot   of   patients   with   a   history   of   ectopy   or   what   we   call   PVC,  

frequent   PVCs.   They're   gonna   have   much   more   than   six   per   minute.   If   I   stop   them,  

they'd   never   exercise   at   all.   So,   if   you   have   a   person.   Especially   if   you   know   they   have  

a   history,   a   cardiac   history.   And   you've   seen   these   PVCs   but   they're   asymptomatic   and  

all   their   vitals   are   fine.   As   long   as   your   facility   doesn't   tell   you   you   have   a   specific  

protocol   that   you   can't   go   over   six   per   minute.   Clinically   I   will   tell   you   it's   very   often   the  

case   that   we   go   over   six   per   minute   with   somebody   that,   again,   has   that   history.  

They're   vital   signs   are   fine   and   they   have   no   symptoms.   So,   that's   why   it's   important   to  

take   that   whole   clinical   picture.   So,   I   would   just   say   check   with   your   facilities   protocol.  

You   know,   frequently   I   would   have   patients   that   are   12,   15,   16   PVCs   a   minute.   But  

again,   I   don't   push   them   right   away   when   I   first   see   that.   I   kind   of   get   an   idea   is   this  
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stable   for   them   or   not?   So,   now   bigeminy   and   trigeminy.   Bigeminy   and   trigeminy   are  

actually   PVCs   but   they're   now   a   pattern   of   PVCs.   So,   with   bigeminy   you   have   a   PVC  

every   other   beat.   So,   what   that   means   is   I   had   a   regular   beat   and   then   a   PVC.   And   I  

had   a   regular   beat   and   a   PVC.   So,   every   other   beat   is   a   PVC.   And   you   can   see   that  

they   look   very   similar   to   the   PVCs   on   the   last   slide.   With   trigeminy   now,   every   third   beat  

is   a   PVC.   So,   I   get   regular,   regular,   PVC.   Regular,   regular,   PVC.   So,   I   would   go   through  

and   do   my   whole   do   I   see   PVC   waves?   Do   I   see   QRSs?   Do   I   see   Ts?   But   then   I   would  

notice   that   I'm   having   those   PVCs   and   I   would   look   to   see   are   they   in   a   pattern   or   not?  

If   I   happen   to   have   a   PVC   and   then   regular   for   three   beats   and   then   a   PVC   and   then  

regular   for   seven   beats.   

 

Then   I   would   just   document   that   that's   frequent   PVCs   versus   that   they're   following   this  

pattern   of   every   other.   It's   bigeminy   or   every   third,   it's   trigeminy.   And   so   it's   important  

to   kind   of   get   an   idea   for   that.   So,   what   are   your   decisions   with   those?   If   the   person  

has   had   active   viewers,   had   this   issue   in   the   past.   You   can   keep   exercising   with   them.  

Watch   their   heart   rate   and   blood   pressure   closely.   Watch   for   symptoms   but   it's   okay.   If  

their   heart   rate   starts   getting   up   above   120   for   an   adult   or   130   to   135.   You   might   need  

to   stop   and   rest   and   let   the   activity   go   down   and   let   their   heart   rate   decrease   a   little   bit  

first.   Just   so   that   you   can   get   an   idea   of   what   they   look   like   once   they've   kind   of   rested  

a   little   bit   more.   

 

Okay,   but   if   this   is   normal   and   you   see   this   and   their   clinical   signs   are   good.   Then   you  

can   keep   exercising   with   them.   If   they   have   not   had   a   history   of   this,   you   need   to   stop.  

Check   the   heart   rate,   blood   pressure.   Ask   if   there's   any   symptoms   but   really   watch   the  

EKG   to   see   if   they're   gonna   go   away.   You   want   them   to   try   and   go   back   to   normal  

sinus   rhythm.   Bigeminy   and   trigeminy   are   a   little   bit   more   concerning   than   PVCs.   I  

don't   want   you   to   think   they're   very   concerning   but   they're   a   little   more   concerning  

than   regular   PVCs   because   of   the   fact   that   they're   happening   so   frequently   now   in   a  

pattern.   And   so   that   is   a   sign   that   the   heart   could   become   more   unstable   if   nothing  
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happens   to   change   that.   So,   that's   why   it's   important   to   kind   of   stop.   Reassess   it   and  

then   you're   probably   gonna   be   done   for   the   day.   You   need   to   notify   the   doctor.   It's   not  

like   you're   calling   911.   You're   just   gonna   call   the   doctor's   office   again   and   see   hey,   this  

is   what   I   saw   today.   The   patient   had   some   bigeminy   or   the   patient   had   some   trigeminy.  

Do   you   want   us   to   do   anything   different   today?   Do   you   want   to   talk   to   the   patient?   You  

know,   that   kind   of   stuff.   Okay,   VT.   So,   now   if   we   look   do   we   see   P   waves?   Do   we   see  

QRSs?   Do   we   see   Ts?   We   do   not   see   P   waves.   We   have   what   sort   of   looks   like   QRSs  

except   for   the   fact   that   they're   very   tall   and   very   wide.   So,   they   actually   just   look   like   a  

bunch   of   PVCs   and   that's   what   this   is.   

 

So,   ventricular   tachycardia   is   a   whole   lot   of   PVCs   happening   because   the   rest   of   the  

heart   is   not   able   to   get   any   information   through   the   ventricles   just   doing   it   on   their   own  

and   it's   going   really   fast.   Because   of   that   it's   gonna   be   unorganized.   So,   that's   why  

they're   wider   and   taller   because   it   takes   more   electrical   activity   to   get   the  

depolarization.   And   it   takes   a   little   longer   for   it   to   get   the   depolarization.   But   yet,   it's  

going   in   a   very   fast   rate.   If   we   really   did   this   rate   out   this   is   the   heart   rate   of   about   150,  

155.   So,   that's   the   ventricle   beating   very   fast   in   an   unorganized   fashion.   And   so  

hopefully   you   remember   that   VT   is   a   very   concerning   arrhythmia.   

 

This   is   not   one   we're   gonna   kind   of   overlook.   This   is   one   where   we're   in   an   emergency  

state   right   here.   We   need   to   stop   everything   and   figure   things   out.   So,   what's  

happening   here   is   ventricle   depolarizing,   very   fast   rate.   What   does   that   mean   for   filling  

time?   What   does   that   mean   for   the   stability   of   the   body?   It's   poor,   if   you're   beating   at  

152   beats   per   minute   with   an   organized   normal   sinus   rhythm   because   you're  

exercising,   then   that's   great.   But   if   you're   beating   at   152   beats   per   minute   with   an  

unorganized   ventricle   that   is   beating   completely   irrelevant   to   the   atria.   We're   not   gonna  

have   good   filling   time.   Therefore   our   ejection   fraction   is   gonna   be   pretty   poor   or   our  

stroke   volume   coming   out   is   gonna   be   pretty   poor.   So,   stability   within   the   next   few  

minutes   is   gonna   get   very   bad   for   the   body   because   it's   not   gonna   get   enough   blood  
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supply   to   the   rest   of   the   body.   And   so,   we   really   have   to   think   about   that.   So,   if   you  

happen   to   see   VT   and   I   think   most   of   you   in   an   outpatient   home   health   setting.   You're  

probably   not   gonna   see   this   because   you're   probably   not   gonna   be   putting   EKG   on  

them   at   that   exact   moment   they   just   happen   to   be   having   it.   By   the   time   they   have   a  

problem   from   VT   you   aren't   necessarily   even   watching   the   rhythm.   'Cause   you're  

already   busy   doing   other   things   like   assessing   vitals   and   possibly   starting   CPR   and  

things   like   that.   So,   this   is   probably   something   that's   a   little   more   common   for   your  

acute   care   inpatient   settings.   If   you   see   it   in   an   outpatient   or   home   health   setting  

though   it   is   very   important   to   realize.   The   good   news   is   much   of   the   time   that   people  

have   VTs,   it   stops   on   its   own.   

 

So,   they'll   get   anywhere   from   about   seven   to   15   beats   or   so.   Sometimes   they   might  

have   two   or   three   beats   in   a   row.   And   then   the   patient   stops   on   their   own.   When   that  

happens   the   patient   doesn't   even   usually   notice   it.   I   had   a   patient   once   that   was   doing  

stretching   at   the   end   of   our   cardiac   rehab   program.   He   had   seven   beats   of   VT,   he   was  

completely   none   the   wiser.   He   didn't   feel   anything,   he   didn't   know   anything   was   going  

on.   We   were   watching   the   monitor   and   we   were   the   ones   that   saw   it   and   told   him   you  

got   to   sit   down   right   now.   

 

And   we   need   to   figure   out   what's   going   on.   If   the   VT   persists,   greater   than   about   15  

beats.   If   you   happen   to   be   seeing   this   and   you're   with   the   patient   and   they   haven't  

gone   down   on   their   own   yet.   You   need   to   get   them   lying   down.   Don't   sit   them   down,  

they   have   to   go   all   the   way   lying   down   because   if   they   do   not   stop   out   of   VT   quickly.  

They   will   within   a   matter   of   a   minute   or   so   be   into   an   unconscious   state.   They're   not  

necessarily   going   all   the   way   to   cardiac   arrest   yet.   But,   you   need   to   get   them   down  

lying   flat   so   they're   safe.   If   that   happens   you   need   to   get   your   MD   and   your   RN   notified  

immediately   depending   on   where   you   are.   Let's   say   you   lie   them   down   and   the   VT  

goes   away.   You   still   have   to   have   your   medical   staff   get   involved   and   don't   leave   the  

patient   unless   they've   been   at   least   10   minutes   without   any   VT.   If   it's   to   breaking,  
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you're   still   seeing   VT   and   you've   got   them   lying   down.   You   need   to   get   911,   call   a   code  

depending   on   where   you   are,   whatever.   Because   they're   gonna   become   very   unstable  

very   quickly.   Artifact,   so   this   is   the   other   big   one   I   think   you   need   to   know.   When   you  

look   at   this   do   we   see   Ps?   Do   we   see   QRS?   Do   we   see   Ts?   It   just   kind   of   depends.  

Sometimes   you   might   see   them.   So,   as   I'm   looking   through   here.   I   think   I   might   see   a   P  

wave   there.   I   really   am   not   sure   at   all   through   here.   I   do   see   everything   that   looks   like  

QRSs,   okay.   These   all   look   like   QRSs.   I   can't   really   tell   on   T   waves.   Like   there   it   looks  

like   there's   a   T   wave.   I   don't   know   about   that   one.   Okay,   so   what   is   this?   What's  

happening   here   if   you   look   is   you   have   all   these   spikes   and   peaks   but   they're   various.  

They're   not   following   any   kind   of   pattern,   they're   varying   in   amplitude.   Some   are   kind   of  

on   top   of   each   other.   It   just   looks   very   jumbled.   It   looks   like   a   lot   of   mess,   that's   artifact.  

If   you   remember   correctly,   you're   putting   an   electron   on   the   outside   of   the   person.   And  

yet   you're   trying   to   read   electrical   activity   down   underneath   the   skin   of   the   heart.  

You've   got   oil   glands,   skin   glands,   hair   cells.  

 

You've   got   fat   tissue,   you've   got   muscle   tissue.   So,   you're   gonna   get   some   artifact   or  

some   kind   of   interference   with   that   signal.   The   other   thing   to   think   about   is   what   did  

your   patient   do   at   that   moment?   So,   this   particular   strip.   I   actually   had   my   patient   lift  

his   arm   up   and   down   real   fast   so   that   I   could   get   artifact   on   there.   So,   if   you   see  

something   like   this   and   it   looks   really   jumbled.   And   your   first   instinct   might   be   oh   my  

gosh,   is   that   VT?   

 

Have   the   patient   completely   stop   moving   and   see   what   the   EKG   does.   Because   if   it  

was   an   artifact,   it'll   just   go   to   a   nice   normal   rhythm.   If   it   wasn't,   you're   gonna   realize  

you   have   something   bigger   on   your   hands.   Okay,   so   what   is   your   decision?   Just   figure  

out   first   is   it   because   they're   moving.   Have   them   stand   there   for   a   second,   have   them  

sit   there   for   a   second.   If   it   continues   while   the   patient's   exercising.   As   long   as   every   five  

to   10   minutes   you   can   kind   of   have   them   stop   and   take   a   look   at   it.   And   make   sure  

they're   still   normal   sinus   rhythm,   that's   fine.   Sometimes   you're   just   gonna   have   some   of  
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those   patients   that   it   might   be   a   certain   exercise   they   do   or   certain   way   they   move  

which   you   get   artifact   with   that.   Otherwise   it   might   just   be   them.   That   you   know,   it's  

just   where   that   electrode   was   placed   today.   It's   just   not   reading   it   well   and   so   you  

might   get   artifact.   So,   I   would   just   say   if   that's   the   case   don't   stop   your   exercise   for   it.  

If   you're   in   an   acute   care   and   you   can   move   electrodes   around,   great.   You   know,   if  

you're   using   one   of   the   portable   EKG   units.   You   probably   won't   get   artifact   quite   as  

much.   If   you   do,   have   them   kind   of   rest   their   hand   down   on   a   table   'cause   sometimes   it  

could   be   that   they're   just   shaking   a   little   bit.   

 

If   they're   trying   to   hold   it   up   in   the   air.   So,   just   have   them   rest   their   forearms   down   on   a  

table   holding   the   EKG   unit.   And   that   might   help   get   rid   of   some   of   that   underlying  

artifact   going   on   there.   Okay,   so   those   were   the   rhythms   I   really   think   it   was   important  

for   you   to   know   because   they're   either   very   common   that   we   see.   Or   in   the   case   of   like  

a   VT,   it's   something   that's   very   important   for   us   to   notice   that   we   have   that  

complication.   We   stop   immediately   and   get   help.   These   next   group   that   I'm   gonna   talk  

through   are   sort   of   the   ones   that   I   think   is   great   to   know   them   and   get   comfortable   with  

them.   But   if   you're   not   quite   as   comfortable   you'll   probably   still   be   okay   if   you   didn't  

know   them   as   well.   So,   SVT   or   what   we   call   supraventricular   tachycardia.   Here   when  

we   do   that   whole   do   we   see   P   waves?   

 

Do   we   see   T   waves?   What   we   see   here   is   that   the   P   and   the   T   waves   actually   merge  

together   as   one   wave.   So,   when   we   look   at   this   we   have   our   QRS   but   then   we   have  

one   wave   in   between   each   one.   QRS   and   then   this   one   wave.   So,   the   T   and   the   P   sort  

of   move   together.   And   the   reason   that   happened   is   because   the   heart   rate   is   beating  

very   quickly   from   the   atria   being   the   one   to   drive   it.   So   the   SA   node   is   driving   the   heart  

rate   pretty   fast.   And   if   we   looked   at   this   strip   we're   talking   about   160   heart   rate   on   this  

strip.   But   it's   not   like   VT   where   that   was   coming   from   the   ventricle.   This   is   coming   from  

the   atria.   So,   it's   depolarizing   so   quickly   it   just   doesn't   have   time   for   the   ventricle   to  

completely   repolarize   before   it   depolarizes   again.   And   so,   that's   why   the   P   and   the   T  
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merge   because   the   atria   starting   to   be   polarized.   That   P   wave   before   the   ventricle   really  

had   time   to   completely   repolarize   that   T   wave.   So,   what   do   we   do   if   we   see   SVT?   Well,  

if   you've   never   seen   it   before   for   that   patient,   stop.   Have   him   just   rest   for   a   minute   or  

two.   Check   their   vitals,   ask   their   symptoms.   If   it   goes   back   to   a   normal   sinus   rhythm.  

We   can   go   ahead   and   exercise   with   them.   We   just   want   to   keep   them   at   a   lower  

intensity.   It   just   meant   when   we're   stressing   the   heart   a   little.   That   it   was   feeling   this  

reason   that   it   had   to   drive   at   such   a   high   heart   rate.   And   so,   we   just   want   to   slow   it  

down.   If   it   persists   and   the   heart   rate   is   stable.   I   would   say   you   can   do   some   functional  

tasks   at   lower   intensity   but   nothing   taxing.   So,   I   wouldn't   necessarily   add   on   more  

general   conditioning   exercises.   

 

But   I   might   still   work   on   transfers.   Maybe   some   ADLs   or   some   ambulation,   whatever  

you   happen   to   be   working   on.   Because   this   can   happen,   especially   in   acute   care  

settings   or   home   health   settings   when   they   were   first   discharged   home.   If   they   were  

still   from   an   unstable   standpoint.   It   can   happen   fairly   commonly   that   they   have   some  

SVT.   But   as   long   as   they're   not   having   any   other   symptoms   and   they're   feeling   okay.  

You   can   at   least   do   some   functional   activity.   You   don't   have   to   cancel   everything   for   the  

day.   You   should   notify   the   doctor   though   that   if   it   persists   after   rest   even   if   you   did   just  

do   some   functional   stuff.   If   there   are   any   symptoms   or   if   the   heart   rate   stays   real   fast  

and   it   will   not   come   back   down.   

 

Then   you   should   return   the   patient   back   to   bed.   If   you're   in   an   outpatient   or   home  

health   setting   and   this   happens.   That   it's   just   still   staying   pretty   fast   and   you   can't   get   it  

to   kind   of   come   back   down.   I   don't   think   you   need   to   call   911   right   away.   But   I   think  

you   need   to   contact   the   doctors   office   or   your   on   call   nurse.   If   you   can't   get   a   decision  

from   them   then   you   might   want   to   call   911   just   to   have   the   patient   go   to   the   ER.  

Because   if   they   stay   in   such   a   high   heart   rate   it   will   lead   to   possible   more  

complications.   But   typically   that   doesn't   happen.   Typically   once   you   kind   of   rest   the  

person   a   few   minutes.   It'll   kind   of   break   and   go   back   to   a   normal   sinus   rhythm   and   they  
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won't   have   any   big   issues   from   it.   For   A   to   a   flutter,   it's   kind   of   similar.   The   big  

difference   here   is   that   you'll   have   multiple   P   waves   in   between   each   QRS.   So,   before  

we   saw   the   P   and   T   merge.   Instead   here   we   see   multiple   P   waves   in   between   each   one  

of   those   QRSs.   So,   the   QRSs   look   normal.   And   the   P   waves   kind   of   look   normal   but  

there's   a   lot   of   them.   When   we   had   AFib   we   had   lots   and   lots   and   lots   of   areas   in   the  

heart   depolarizing   in   the   atria,   depolarizing   all   at   once.   When   they   flutter   it's   a   similar  

thing   but   we   only   have   a   few   areas.   

 

And   they   will   get   sort   of   a   full   contraction.   So,   it's   not   quite   as   severe   as   AFib   is.   But  

it's   a   little   bit   sort   of   a   pre-cursor   to   AFib   a   lot   of   times.   That   we'll   have   some   of   these  

little   areas   depolarizing   on   their   own.   So,   what   do   we   do   with   atrial   flutter?   If   this   is   the  

first   time   they   have   it   or   the   first   time   you're   seeing   it.   Stop,   have   them   rest   for   a   minute  

or   two.   Check   those   vitals.   As   you   can   see,   that's   pretty   common   for   all   these  

arrhythmias.   Stop   what   you're   doing   because   you   can   see   will   it   go   back   to   normal   at  

rest   or   not?   If   it   goes   back   to   normal   sinus   rhythm.   Go   ahead   and   resume   your   rehab,  

just   do   a   little   less   intense.   If   it   persists   then   you   really   should   be   done   for   the   day.   

 

If   they   have   this,   so   you're   ready   to   leave.   You've   tried   contacting   the   doctor's   office  

and   you   still   can't   get   a   hold   of   the   doctor's   office.   You   could   leave   somebody   in   an  

atrial   flutter   as   long   as   they're   asymptomatic   and   their   heart   rate   is   a   decent   heart   rate.  

So,   a   normal   for   them.   If   it's   running   at   at   a   tachycardic   heart   rate.   I   still   wouldn't   leave  

them   then.   I   probably   if   you   couldn't   get   a   hold   of   the   doctor   I'd   probably   have   them   go  

to   the   ER   instead.   But   you   do   want   to   notify   the   doctor.   It's   not   a   very   severe  

arrhythmia   but   it   is   something   that   needs   to   be   looked   at.   For   junctional   rhythm.   So,  

now   when   you   look   at   this   you   won't   see   P   waves.   And   what's   happening   here   is  

you're   not   getting   atrial   contraction.   So,   as   I   said   when   we   reviewed   the   physiology.  

You   start   at   the   SA   node.   It   goes   down   to   the   AV   node   and   then   down   to   the   ventricles.  

The   Av   nodes   that's   at   the   junction   of   the   atria   and   the   ventricle.   So,   when   you   have   a  

junctional   rhythm.   What   they   mean   there   is   for   some   reason   there's   nothing   coming  
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from   the   SA   node.   There's   no   electrical   depolarization   causing   the   atria   to   depolarize.  

So,   the   AV   node   takes   over   and   depolarizes   just   the   ventricles.   So,   you'll   see   a   normal  

QRS   and   T   but   you   won't   see   a   P   wave   at   all   because   the   atria   is   not   doing   anything   to  

depolarize.   Because   of   this   the   heart   rate's   gonna   be   slower   too.   So,   when   the   SA  

node   generates   a   heart   rate   it's   usually   between   60   and   80   for   an   adult.   If   the   AV,  

excuse   me.   The   AV   node   generates   that   heart   rate   it's   gonna   be   40   to   60   for   an   adult.  

So,   if   you're   seeing   a   rhythm   where   you   don't   think   you   see   P   waves   and   you   have   a  

slow   heart   rate.   You're   talking   about   50,   60.   Then   you're   talking   about   a   junctional  

rhythm.   For   a   child,   that   heart   rate's   gonna   probably   be   about   60   to   80   for   a   junctional  

rhythm.   So,   what   do   we   do?   

 

Well,   first   thing   you   want   to   do   is   find   out   have   they   had   it   in   the   past.   If   they   have,   it's  

okay   to   keep   exercising   with   the   person,   all   right.   There   are   a   lot   of   people   that   have  

had   history   of   junctional   rhythm.   They   kind   of   go   with   it   all   the   time   or   every   once   in   a  

while   you   might   see   a   P   wave   and   then   the   P   waves   disappear.   As   long   as   it's   been  

there,   great.   If   it   has   been   there   you   do   want   to   keep   their   intensities   a   little   bit   lower  

though.   

 

Because   you   might   not   always   have   really   good   filling   into   the   ventricles   to   allow   that  

good   cardiac   output   with   that   stroke   volume.   So,   just   keep   an   eye   on   keeping   their  

intensities   a   little   lower.   If   it's   brand   new,   like   we've   been   saying   stop.   Check   their  

vitals,   check   for   symptoms.   If   it   goes   right   back   to   normal   sinus   rhythm,   that's   fine.  

You're   still   just   done   for   the   day   though   because   you   want   the   doctor   to   know.   That's  

not   common   that   that's   gonna   happen.   It's   not   common   that   all   of   a   sudden   the   atria  

starts   depolarizing   again.   Typically   what's   gonna   happen   is   they'll   have   had   a   history   of  

this.   Or   if   they   didn't,   we   need   to   now   let   the   doctor   know   'cause   they're   probably   not  

gonna   go   back   to   a   normal   sinus   rhythm.   If   you're   in   a   hospital   care   setting   or   a   SNF   or  

a   sub-acute   rehab.   You   kind   of   just   return   them   to   bed   and   let   the   nurse   or   the   doctor  

know.   But   if   you're   in   an   outpatient   home   health   and   you   can't   get   a   hold   of   the  
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doctor's   office.   That's   when   you   would   probably   want   to   call   911.   Even   though   they're  

not   in   a   very   emergent   state.   You   need   them   to   be   seen   by   a   doctor   and   you   don't  

want   to   just   leave   them   alone.   Because   they   could   become   symptomatic   or   could  

develop   further   arrhythmias.   Now,   most   of   you   are   home   health   agencies   will   have   what  

their   protocol   is   for   that.   And   so,   I   would   say   in   that   case   if   you   couldn't   reach   the  

cardiologist   office.   It's   probably   gonna   be   to   notify   your   home   health   agency's   doctor  

or   nurse   on   call.   And   most   likely   what'll   happen   is   they'll   come   see   the   patient   instead  

of   going   to   the   ER.   But   you   have   to   find   out   what   your   agency,   what   they   want   done.  

Bundle   branch   blocks,   so   there's   right   bundle   branch   blocks   and   left   bundle   branch  

blocks.   

 

So,   when   information   left   the   AV   node   it   goes   down   through   the   bundle   His.   Well,  

sometimes   there's   things   that   block   up   that   information   there   and   it   doesn't   get   all   the  

way   through.   That's   what   the   bundle   branch   block   are.   What   we're   gonna   see   is   a   saw  

tooth   kind   of   pattern   or   a   double   peak.   Typically   for   the   right   bundle   branch   blocks   is  

when   it's   positive,   for   the   left   is   when   it's   negative.   In   this   next   slide   we'll   help   explain  

that.   So,   if   we   see   a   right   bundle   branch   block   you   can   see   that   sort   of   saw   tooth  

pattern.   See   how   the   QRS   has   a   double   type   of   peak.   

 

Okay,   almost   looks   like   an   M.   That's   typical   for   right   bundle   branch   blocks.   If   we   look   at  

on   the   left   side.   See   how   there's   a   double   peak   on   the   left   side   and   I   know   some   of  

these   they're   a   little   tougher   to   see.   Some   of   these   arrhythmias,   it's   tough   for   me   to   find  

on   patients   where   they   look   picture   perfect.   These   are   not   from   textbooks.   These   are  

from   real   patients.   Some   of   the   red   ones,   we   had   an   illustrator   that   were   able   to   draw  

them   for   us.   But   the   rest   of   these   are   from   real   patients   so   they   may   not   look   perfect.  

But   the   good   news   about   that   is   this   is   what   it   will   look   like   when   you   see   it   in   the   clinic.  

So,   you   want   to   look.   If   you   see   that   sort   of   saw   tooth   pattern,   it's   a   bundle   branch  

block.   Do   I   care   if   you   can   diagnose   exactly   whether   it's   right   or   left?   No,   okay   and  

you're   gonna   treat   them   both   the   same.   So,   if   you   forget   which   one's   which.   It's   okay  
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as   long   as   you   remember   that's   a   bundle   branch   block   and   what   do   I   do   about   that?  

Well,   here's   what   you   do.   If   they   had   it   before,   keep   on   exercising.   It's   not   a   very  

unstable   rhythm.   So,   you're   fine   to   keep   exercising   with   the   patient   and   they   will   be   just  

fine.   If   it's   not,   if   this   was   new.   Then   you   need   to   stop,   check   those   vitals,   check   for  

symptoms.   All   those   kinds   of   things   we've   been   talking   about.   If   they   go   back   to  

normal   sinus   rhythm   then   you   can   resume   rehab   that   day.   Again   as   I   said,   they're   not   a  

really   severe   arrhythmia.   If   it   persists.   Again,   this   was   a   brand   new   one   that   persists.  

We're   gonna   stop   rehab   for   the   day   but   you   could   leave   the   patient   alone.   So,   this   is  

one   where   you   wouldn't   have   to   have   a   doctor   come   see   them   first.   

 

You'd   still   want   to   notify   the   medical   staff   either   way.   But   you   could   leave   this   person  

alone.   I   do   have   patients   that'll   go   in   and   out   of   bundle   branch   blocks   all   the   time   while  

we   exercise.   So,   they   might   be   normal   at   rest   and   then   we   go   and   exercising.   and   I   see  

a   bundle   branch   block.   And   then   they   come   back   to   normal   after   they're   done  

exercising.   Most   of   the   time   they   will   not   have   symptoms   with   bundle   branch   blocks.  

Because   the   information   is   getting   through   to   both   parts   of   the   heart.   It's   just   kind   of  

not   doing   it   perfectly.   So,   they   usually   won't   have   changes   in   their   vital   signs   and   they  

usually   won't   have   symptoms.   

 

And   that's   why   it's   okay   for   us   to   still   keep   exercising.   As   long   as   the   doctor's   are  

aware   of   it   too   so   that   they   can   decide   do   they   want   to   start   them   on   an   anti   arrhythmic  

or   anything   like   that.   Heart   blocks,   so   there   are   three   degrees   of   heart   blocks   but  

they're   actually   four   types.   So,   the   first   one   is   the   first   degree   heart   blocks.   This   is  

actually   pretty   common.   And   we   will   see   this   a   lot   with   patients.   So,   we   will   see   a   P  

wave.   We   will   see   a   QRS   and   we   will   see   a   T   wave   and   they   will   all   look   normal.   The  

difference   here   is,   you   know.   We   went   through   do   we   see   a   P?   Do   we   see   a   QRS?   Do  

we   see   a   T?   That's   great   but   then   we   said   is   the,   excuse   me.   Is   the   P   to   R   interval   less  

than   .2?   And   if   we   look   at   it,   it's   not.   So,   this   P   over   here   to   the   R   is   definitely   greater  

than   .2.   So,   that's   how   we   know   this   is   a   first   degree   heart   block.   So,   what   happens   is  
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the   information   left   the   atria   and   it   did   get   down   to   the   ventricles   but   it   slowed   down  

along   the   way.   So,   it's   kind   of   like   there's   a   traffic   jam.   So,   let's   say   you're   driving   down  

the   expressway   and   there's   normally   three   lanes   open.   And   today   there's   construction  

in   one   of   the   lanes,   so   you're   down   to   two   lanes.   You   still   get   through   there   and   you   still  

get   to   your   destination.   But   you   slowed   down   to   get   through   that   one   area   because   of  

the   congestion.   Well,   that's   what   happening   here.   The   information   still   makes   is   from  

the   atria   to   the   ventricle.   But   it   goes   slower   because   for   some   reason   it's   just   not  

getting   all   the   way   through   there   quickly.   It's   okay,   it's   normal   for   that   patient,   that's  

fine.   Unless   it's   their   first   time   they've   had   it.   So,   ask   them   is   it   the   first   time   you've   had  

it?   No,   I'm   fine   with   this.   Then   you   can   keep   on   exercising.   If   it's   new,   everything   we've  

been   talking   about.   

 

Stop   them,   check   their   vitals,   ask   for   symptoms.   They   don't   have   any   of   those.   You   can  

keep   exercising   as   long   as   the   doctor   says   it's   okay.   If   it   goes   back   to   normal   sinus,  

that's   okay   too.   This   is   one   of   those   you   can   leave   the   person   alone.   You   don't   have   to  

stay   with   them   if   you   were   an   outpatient   or   home   health.   But   you   would   want   the  

doctor   to   know   if   this   is   the   first   time   ever   having   it.   Because   it   is   something   that   could  

become   more   serious   even   though   most   of   the   time   it   is   not.   Now,   we   get   into   the  

others   that   are   a   little   more   confusing   for   people.   And   this   is   why   I   do   kind   of   want   to  

take   a   little   bit   of   time   with   these.   

 

You   don't   see   them   very   often   but   just   in   case   you   do   I   want   you   to   know   what   they   are  

so   that   you   can   feel   comfortable   figuring   it   out.   And   if   you   can't   figure   them   out,   that's  

okay.   As   long   as   you   know   it's   not   normal   and   you   get   a   doctor   involved.   But   when   we  

get   into   second   degrees   there's   two   different   types.   There's   second   degree   type   one   of  

Mobitz   I   which   you'll   also   hear   called   Wenckebach.   And   there's   a   second   degree  

Mobitz   2   or   type   two.   God   forbid   somebody   just   names   something   one   thing   and   make  

it   easy   to   remember.   No   no,   we   always   have   to   name   things   with   two   or   three   different  

names.   Depending   on   who   found   it   and   who   decided   what   it   was.   So,   second   degree  
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Mobitz   I   or   the   Wenckebach.   It's   gonna   follow   a   pattern.   So,   your   Ps   are   gonna   be  

there   and   they're   gonna   look   normal.   QRSs   are   gonna   be   there   and   look   normal.   Ts   are  

gonna   be   there.   It's   that   P   to   R   interval   that's   always   the   issue   with   our   heart   blocks.  

So,   when   we   look   at   this   one   what   we   actually   see   is   the   first   time   we   look   at   this   we  

see   a   normal   P   to   R   interval.   This   one   is   still   okay   but   it's   definitely   longer   than   it   was,  

okay.   It's   still   less   than   .2   but   it's   longer.   This   one   is   now   over   .2.   This   one   we   now   have  

a   P   wave   with   no   QRS   after   it.   

 

Then   we   have   a   P   wave   with   a   normal   P   to   R   interval   again.   It   gets   a   little   longer,   it   gets  

a   little   longer   and   then   it   skips   a   QRS.   Okay,   so   it   will   follow   this   pattern   where   it   starts  

normal.   The   next   beat   it   gets   a   little   slower,   maybe   a   little   slower.   One   of   the   beats   it  

never   even   makes   it   through.   Then   the   heart   realizes   I   have   a   lot   of   blood   in   the  

ventricle,   something   happened   here.   Kind   of   yells   at   the   atria   to   say   what   are   you  

doing?   Get   back   on   track.   The   atria   gets   back   on   track   and   beats   with   a   normal   P   to   R  

interval.   But   the   cycle   starts   over   again   until   it   skips   one.   What   I've   presented   here   is  

what   we   call   a   pattern   of   four   because   you   had   four   P   waves   before   the   QRS   was  

dropped.   There's   usually   these   patterns   of   three,   four   or   five.   So,   sometimes   you   might  

see   it   where   it's   a   normal   longer   skip.   

 

That   would   be   a   pattern   of   three.   We   have   the   normal   longer,   longer   skip   which   is   the  

pattern   of   four.   Or   if   I   threw   in   another   one   here   that   got   longer.   That'd   be   your   pattern  

five.   So,   you   have   a   normal   longer,   longer,   longer   skip.   It   doesn't   really   matter   from   us  

as   a   PT   standpoint   which   sort   of   pattern   it   is.   We   just   want   to   know   is   that   we   notice  

the   pattern.   That   it   was   normal.   It   got   longer   for   a   certain   number   of   beats.   Then   it  

skipped   a   QRS   completely.   Then   it   reset   and   was   normal   again.   That's   how   we   know  

it's   a   second   degree   Mobitz   I   or   the   Wenckebach.   It's   because   it   follows   that   pattern.  

So,   what   if   it's   been   there   before?   We   can   keep   exercising   people.   There   are   some  

people   that   live   in   Mobitz   I.   It's   not   as   common   but   it   does   happen.   So,   if   you're  

treating   somebody   especially   you   know   has   a   pretty   severe   cardiac   history,   it's   okay.   It  
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might   mean   their   meds   might   need   to   be   tweaked.   So,   we   do   want   to   keep   an   eye   on   it  

if   we're   seeing   it   more   than   usual.   We   might   want   to   talk   to   the   doctors   'cause   they  

might   need   to   change   their   medication   dosages.   If   it's   new,   we're   gonna   stop.   Okay,   if  

it   goes   back   to   normal   sinus   rhythm,   that's   great.   We   can   leave   the   patient   sitting   and  

we   can   just   notify   the   staff.   But   we   don't   want   to   keep   exercising   with   them   that   day.   If  

you're   an   outpatient   or   home   health.   Again,   let   the   doctors   know,   find   out.   They  

probably   might   want   to   see   that   person   in   the   office   that   day.   If   you   really   can't   get   a  

hold   of   somebody   it   might   be   a   911   or   ER.   This   isn't   an   emergency   arrhythmia   but   it   is  

something   they   need   to   have   checked.   

 

All   right,   so   for   our   Mobitz   II.   So,   now   we're   gonna   have   Ps   and   we're   gonna   have  

QRSs   and   Ts.   The   thing   we're   having   here   though   is   we   have   multiple   P   waves   for   each  

QRS.   The   key   to   find   out   though   is   when   we   have   a   QRS   did   the   P   wave   cause   it?   So,  

here's   a   P   wave,   here's   a   P   wave,   here's   a   P   wave.   There's   another   one   and   another  

one,   another   one.   So,   we   have   a   lot   of   P   waves   in   between   each   QRS.   The   key   here   is  

when   we   have   a   QRS   though   did   the   P   wave   cause   it?   Well,   how   do   I   know   that?  

Because   the   P   to   R   interval   is   the   same   every   single   one.   So,   I   know   that   that   P   wave  

then   caused   that   QRS.   Versus   here,   this   P   wave   didn't   cause   a   QRS.   But   I   know   this  

one   did   because   the   P   to   R   interval   is   the   same   every   single   time   we   have   that   QRS.  

That's   gonna   be   important   to   know   'cause   it's   gonna   differentiate   between   this   and  

third   degree   block.   

 

So,   what   do   we   do   if   somebody   has   this   and   we   notice   we   have   multiple   P   waves?  

We're   stopping,   okay.   We're   done   for   the   day.   We   are   not   gonna   do   anything   else.   Even  

if   they   somehow   had   a   history   of   this   that   we   knew   of.   We're   not   gonna   exercise   this  

person.   If   we   are   done   with   them.   Like   we   sit   them   down,   we've   rested   and   they're   not  

going   back   to   normal   sinus   rhythm.   We   really   want   to   stay   with   them   too.   If   they   went  

to   normal   sinus   rhythm   we   could   leave   the   person.   You   could   leave   them   in   home   care  

or   you   could   leave   them   in   their   nurse   in   acute   care.   I'm   sorry,   in   their   room   in   acute  
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care   and   just   notify   nursing.   But   if   it's   not   going   away.   We   really   don't   even   want   to  

leave   them.   It's   not   an   emergency   seriousness   but   it   could   become   more   serious.   So,  

it's   not   likely   that   the   patient   will   code   but   we   can't   leave   them   alone   just   because   it's   a  

possibility.   So,   our   third   degree   blocks   then.   Biggest   thing   here,   it's   similar   to   our  

Mobitz   II.   But   when   we   have   a   QRS   it   was   not   caused   by   the   P   wave.   Well,   how   do   we  

know   this?   So,   we've   got   P   waves.   There's   a   P   wave,   there's   a   P   wave.   Here's   a   P  

wave   actually   inside   the   QRS.   Here's   one,   here's   one,   here's   one,   here's   one,   here's  

one.   So,   lots   of   P   waves,   not   as   many   QRSs.   But   when   we   have   a   QRS   is   the   P   to   R  

interval   for   this   one   the   same   as   this   one?   

 

No,   is   it   the   same   for   this   one?   No,   this   P   wave's   almost   inside   the   QRS.   Definitely  

different   than   this   one.   Definitely   different   than   this   one.   So,   what's   happening   here   is  

the   P   waves   are   doing   their   own   thing.   They're   depolarizing   it   probably   60   to   80   beats  

per   minute   as   they're   supposed   to.   But   that   information   is   not   getting   through   that   AV  

node   at   all.   And   so   the   ventricles   are   going,   wait   a   minute.   We're   not   having   anything  

tell   us   to   beat,   we   better   beat.   So,   they're   starting   on   their   own   and   they're   gonna   beat  

at   40   to   60   beats   per   minute.   

 

That   we   know   comes   from   if   they   start   on   their   own.   So,   you'll   actually   see   a   pretty  

normal   atrial   depolarization.   And   a   pretty   normal   ventricular   depolarization   but   they   are  

not   talking   to   each   other   at   all.   They   are   not   coordinating   at   all.   That's   what   a   third  

degree   block   is   or   what   sometimes   we'll   call   a   complete   block.   We   aren't   doing  

anything   with   this   patient,   okay.   We   are   done,   we're   gonna   get   them   back   in   the   bed.   If  

they   do   return   to   normal   sinus   rhythm   we   could   leave   them.   If   they're   not,   we're   gonna  

stay   with   them   until   we   get   help.   Again,   if   we're   in   home   health   or   outpatient.   We're  

gonna   probably   end   up   having   to   call   911.   This   is   more   serious.   It's   still   not   likely   that  

they'll   code   but   it   could   happen   and   it's   definitely   more   serious.   Because   the   ventricle  

and   the   atria   are   not   talking   together.   So,   you're   stroke   volume   coming   out   of   that  

ventricle   may   or   may   not   be   good   on   each   beat.   It's   probably   gonna   very   each   beat.  
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And   you'll   get   some   of   those   where   it's   kind   of   poor.   And   so,   you   run   the   risk   of   the  

person   having   more   serious   arrhythmias.   Second   degree   Mobitz   II   and   third   degree  

patients   are   most   likely   getting   pacemakers.   And   so,   it's   really   important   that   we   kind  

of   stop   and   get   them   evaluated   by   a   doctor.   Okay,   last   one   here   you   can   see   V-Fib.  

We'll   look   at   it,   we   do   not   true   Ps,   true   QRSs   or   Ts.   But   instead   of   like   the   big   tall   wide  

like   VT   was.   This   is   very   small   amplitude.   Almost   looks   like   little   radio   waves.   Usually  

it's   gonna   occur   after   VT   wasn't   treated.   So,   if   you   remember   back   to   AFib.   Lots   and  

lots   and   lots   of   areas   of   depolarizing,   not   coordinated   at   all.   That's   what's   happening  

now   in   the   ventricle.   

 

So,   you   have   lots   and   lots   and   lots   of   areas   in   the   ventricle   all   being   polarizing.   They  

are   not   coordinated.   So,   you   are   not   getting   a   true   ventricular   contraction.   Good   news  

is   you're   very   rarely   ever   gonna   see   this.   I   have   never   in   my   life   been   treating   a   patient  

that   I've   seen   in   V-Fib.   Because   this   is   when   you're   starting   CPR,   okay.   If   the   person's  

in   V-Fib,   that's   when   they're   getting   the   paddles.   That's   when   it's   a   full   code,   all   that  

kind   of   stuff.   So,   the   good   news   is   you   rarely   will   ever   see   that.   Unless   you're   working  

in   those   types   of   areas.   ICUs   or   settings   where   that   possibility   is   there   or   you're   there  

assisting   with   a   code,   okay.   If   you   didn't   know   this   and   the   patient   went   into   V-Fib.  

You're   probably   not   gonna   be   putting   an   EKG   monitor   underneath   their   fingers   to   look  

at   it.   

 

'Cause   they're   gonna   be   unconscious   at   this   point   and   you're   gonna   be   dealing   with  

more   serious   issues   of   calling   911   or   starting   CPR.   So,   I   want   you   to   be   aware   of   what  

it   looks   like   but   the   good   news   is   you're   rarely   gonna   see   that.   Because   you're   gonna  

catch   the   problems   ahead   of   time.   By   the   time   they're   in   V-Fib   you've   got   bigger  

issues,   okay.   So,   now   I   really   want   to   talk   about   these   related   to   case   studies.   And   I  

think   that's   probably   what   most   of   you   really   wanted   out   of   today.   You   probably   wanted  

that   review   of   what   the   rhythms   look   like.   But   then   really   what   do   I   do   if   I'm   seeing  

them?   So,   we're   gonna   go   through   a   few   different   cases.   The   first   one   is   Josiah,   he's   a  
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56   year   old.   Underwent   a   PTCA,   angioplasty,   three   weeks   ago.   Weighs   252   pounds,   six  

feet   tall.   So,   his   BMI   is   a   34   which   you   remember   from   BMI.   We're   in   an   overweight  

category,   obesity   category.   There's   your   past   frontal   history.   Hypertension,   DJD   right  

knee,   chronic   low   back   pain   but   usually   doesn't   limit   his   activity.   Lives   with   his   life,   two  

story   house.   Two   adolescent   children,   bedroom   upstairs.   So,   got   your   typical   kind   of   56  

year   old   guy.   A   little   overweight,   a   little   bit   of   medical   issues,   orthopedic   issues   but   has  

been   kind   of   living   his   life,   okay.   So,   now   we're   gonna   treat   him   in   an   outpatient   cardiac  

rehab   setting.   So,   we're   happy   here.   We   get   EKG,   we've   got   loads   of   it   all   the   time.  

There   are   his   vitals   at   rest.   We   had   him   do   some   transfers   independently   and   we   had  

him   walk.   He   did   a   six   minute   walk   test.   

 

He   did   825   feet.   Not   that   great   but   not   bad.   Especially   since   he   just   had   surgery   three  

weeks   ago.   Looked   at   his   incision,   the   right   wrist   was   clean   and   dry.   And   it's   healing   as  

expected,   no   complaints   of   pain.   So,   there's   his   initial   EKG.   I'm   gonna   give   you   20,   30  

seconds   look   at   it.   See   what   you   think   and   then   I'll   talk   you   through   it.   So,   hopefully  

you   all   realized   this   was   normal   sinus   rhythm.   Okay,   if   you   didn't   don't   worry.   That's  

what   you're   in   this   course   for   is   to   learn   it   better.   So,   we   do   have   P   waves.   Okay,  

they're   little   but   they're   there.   

 

We   do   have   QRSs   and   we   do   have   T   waves.   Our   P   to   R   interval   is   definitely   less   than  

.2.   And   for   our   heart   rate   if   we   do   the   six   second   method.   We   have   one,   two,   three,  

four,   five,   six,   not   quite   seven.   So,   our   heart   rate's   about   high   60s,   little   under   70.   Okay,  

so   that's   a   normal   sinus   rhythm.   So,   we   looked   at   the   EKG   rhythm.   So,   how   do   we  

decide   what   we're   gonna   do   with   this   patient?   We   looked   at   the   EKG   rhythm.   Is   it  

stable?   Is   there   any   arrhythmia?   How   serious   is   it?   Do   we   need   to   stop?   What   are   their  

vitals?   Are   they   appropriate   for   the   amount   of   exercise   they   did?   Are   they   recovering  

with   rest?   Were   there   any   symptoms?   Are   those   resolving   with   rest?   And   then   we   use  

our   clinical   judgment.   There   are   no   clear   cut   answers   here.   So,   I   know   people   love   it   if   I  

can   tell   them   this   is   when   you   stop   your   patient.   This   is   when   you   go   with   your   patient.  
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Some   of   that   there's   answers   but   a   lot   of   that   there's   not   clear   cut   answers.   You   have  

to   kind   of   use   your   knowledge   and   your   experience   and   your   clinical   picture.   The   good  

news   is   that's   what   allows   us   to   always   have   a   job.   You   know,   you   can't   just   fix   some  

untrained   person   in   there   and   say   the   heart   rate   does   this   stop   them,   if   it   does   this  

keep   going.   Because   we'll   have   to   keep   kind   of   going   that   way   with   them,   okay.   So,   we  

want   to   kind   of   use   our   judgment.   So,   at   this   point   we   have   Josiah   performing   our  

weights.   He   responded   well   originally   to   that   walking.   The   vital   signs   looked   good.   He  

didn't   have   any   issues.   So,   we're   gonna   have   him   go   ahead   and   keep   doing   some  

other   stuff.   So   we're   gonna   have   him   do   weights.   We'll   probably   do   about   eight   reps,  

three   pounds   or   so.   We're   gonna   have   him   ambulated   on   the   treadmill   for   about   six  

minutes.   We're   gonna   do   a   bike   for   six   minutes.   

 

So,   we're   really   progressing   him   through   a   good   30   minutes   or   so   total   of   exercise.   So,  

there   were   vital   signs   afterwards   and   so   what   do   we   think   based   on   that?   Well,   he  

exercised   right   along.   And   remember   this   was   his   first   day   back   in   an   outpatient  

cardiac   rehab   program   after   three   weeks   after   his   PTCA.   So,   if   I'm   looking   at   this   I'm  

gonna   say   okay.   Our   borg   is   probably   gonna   be   around   a   12   to   13.   Which   is   somewhat  

hard,   okay.  

 

Probably   won't   have   any   symptoms.   The   blood   pressure's   definitely   up   there   but  

remember   he   exercised.   He   just   did   close   to   25   minutes   or   so   probably.   By   the   time  

you   finish   in   the   weights   and   just   walking   to   and   from   the   different   pieces   of   equipment.  

He   shouldn't   have   any   symptoms.   Heart   rate's   not   bad,   respiratory   rate   looks   good,  

oxygen   looks   good.   And   again,   even   though   the   blood   pressure's   up   a   little   bit   it's   okay  

'cause   he   was   exercising.   So,   he   probably   won't   have   any   symptoms.   So,   what   are   our  

thought?   Did   he   respond   well?   Are   there   any   concerns?   How   would   we   proceed?   As  

I'm   thinking   my   way   through   this   I'm   thinking   he   responded   just   the   way   I   would   want  

him   to.   His   vital   signs   looked   good.   He   didn't   have   any   symptoms.   I   showed   a   normal  

sinus   rhythm.   I   would   keep   exercising   him.   Now,   at   this   point   in   the   session.   He's  
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probably   pretty   much   done   with   the   session.   He's   done   a   lot.   So,   maybe   I   do   one   other  

activity.   Otherwise,   I'm   probably   gonna   have   him   do   a   cool   down   and   be   done.   But   I  

know   for   the   next   day   this   was   a   good   intensity   level   for   him   because   things  

progressed   the   way   I   wanted   them   to.   Okay,   so   as   I   said,   he'll   feel   like   you   worked  

some.   Not   too   bad,   he   responded   well.   I'd   keep   going   about   30   minutes   total   at   this  

point.   It   depends   on   how   much   you've   already   done.   However,   let's   say   instead   you  

had   done   your   exercises   with   him.   He   had   done   the   six   minute   walk   test.   He   had   done  

those   other   little   bits   of   exercise   and   this   is   what   you   see.   Heart   rate   108,   blood  

pressure   186/85.   Respiratory   rate   17,   O2   96   and   that   EKG.   So,   as   we   look   at   this   EKG  

what   do   we   think   about   it?   And   what   will   we   do   with   the   patient?   So,   as   you   look   at   it  

hopefully   you   see   that   there   aren't   really   distinct   P   waves.   We   do   have   good   QRSs   but  

we   have   a   varying   heart   rate.   

 

So,   the   distance   between   these   two   beats   is   definitely   different   between   these   two,  

between   these   two,   between   these   two.   And   again,   we   didn't   see   those   nice   P   waves.  

We   see   this   kind   of   small   amplitude   pattern.   So,   hopefully   you   can   pick   up   that   the  

patient   is   now   in   AFib.   So,   what   was   the   response?   Did   things   go   well   here?   What  

should   we   do?   Well,   he's   now   in   AFib.   The   heart   rate's   not   too   bad.   But   the   blood  

pressure   and   the   respiratory   rate   are   up   there.   

 

So,   we   really   need   to   sop   for   a   minute   here.   Let's   see   if   the   vital   signs   come   back  

down.   See   if   that   blood   pressure   starts   to   come   back   down.   Ask   if   he   has   any  

symptoms.   He   may   not   but   we   still   have   to   kind   of   really   watch   those   vital   signs.   If   he's  

asymptomatic,   we   might   have   different   things   we   can   do.   But   if   he's   symptomatic,  

we're   done.   Okay,   if   he's   never   had   AFib   before   and   he's   showing   any   kind   of  

symptoms.   Especially   with   the   blood   pressure   that   high.   We're   done   for   the   day.   If  

we're   in   inpatient   setting   we're   just   gonna   take   him   back   to   his   room.   But   since   we're   in  

an   outpatient   setting   for   this   particular   case,   we're   gonna   call   the   doctor.   We   don't  

necessarily   have   to   call   911   but   we   want   to   talk   to   the   doctor's   office   and   see   what  
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they   want   to   do.   They   might   just   say   have   him   rest   for   another   10   or   15   minutes.   If   it  

doesn't   go   away,   send   him   to   the   ER.   Or   they   might   say,   you   know   what?   Just   have  

him   go   home   and   call   us   if   he   has   any   problems   later.   It   depends   on   that   patient   and   on  

that   doctor.   If   he's   not   symptomatic   and   he's   had   AFib   before.   As   soon   as   that   blood  

pressure   comes   down   a   little   bit,   then   you   can   exercise   again.   But   it   might   just   be   that  

because   the   blood   pressure   was   getting   a   little   high.   That's   what   was   kind   of   triggering  

some   of   that   AFib   to   happen.   So,   let's   plan   and   say   he   never   had   AFib   then.   Let's   say  

instead   you   did   all   that   exercise   and   this   is   what   we   see.   So,   we've   got   a   heart   rate   of  

90.   Blood   pressure's   142   over   83   now.   Respiratory   rate's   a   little   lower,   O2   right   around  

the   same.   And   we   look   at   this   EKG   and   what   do   we   see?   Do   we   see   Ps?   Do   we   see  

QRSs?   Do   we   see   Ts?   Is   their   P   to   R   interval   normal?   

 

And   what's   our   heart   rate?   And   hopefully   as   you   look   at   this   you   say,   you   know   what?  

This   is   still   normal   sinus   rhythm   and   it's   still   a   good   heart   rate.   So,   in   that   case   we  

could   keep   exercising   then.   Okay,   so   it's   still   normal   sinus.   Good   heart   rate,   vital   sign  

response.   Keep   going   with   your   plan   as   we   had   earlier   on   the   case   for   about   that   total  

of   30   minutes   aerobic   exercise.   As   we   now   move   on   to   a   different   kind   of   patient   then.  

So,   now   we've   got   Ravneet.   She's   a   64   year   old   woman   who   had   an   MVA,   a   motor  

vehicle   accident   with   pericardial   effusion   that   required   drainage.   

 

She   also   had   a   right   distal   radius   fracture,   so   she's   in   a   cast.   She   had   first   degree  

burns   to   her   right   face   from   the   airbag.   She's   been   in   the   hospital   for   three   days   and  

you're   now   called   to   see   her   for   home   mobility   and   function.   'Cause   they're   hoping  

maybe   she   can   go   back   home.   So,   there's   her   height   and   weight.   So   her   BMI   is   21.   Her  

past   medical   history   is   breast   cancer   eight   years   ago,   hyperlipemia,   anemia.   She   lives  

with   her   husband   in   a   one   story   condo.   So,   there's   her   resting   vitals.   Looked   pretty  

good.   We   did   bed   mobility   in   transfers.   They   were   all   about   contact   guard   to  

supervision.   Incision   looks   clean   and   dry   on   the   chest   from   where   they   drained   the  

effusion.   She   has   some   pain   at   the   face   and   the   wrist   and   a   little   bit   at   the   chest  
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incision.   And   that   changed   just   with   the   transfer   supine   to   sit.   Other   than   that,   any  

further   moving   she   was   fine   with.   So,   there's   her   initial   EKG   and   so   what   do   we   think?  

Do   we   see   P   waves?   Do   we   see   QRSs   and   do   we   see   Ts?   Now,   there   are   small   just  

'cause   again.   This   is   the   strip   I   could   get   at   the   time.   But   we   do   see   there's   P   waves.  

We   do   see   our   QRSs   and   we   do   see   our   Ts.   And   if   we   went   ahead   and   figured   out   heart  

rate.   We've   got   a   nice   normal   heart   rate   for   a   64   year   old   woman.   So,   what   should   we  

do?   Again,   we   decide   based   on   what   we   are   seeing   with   those   vitals   and   EKGs.   Can  

she   tolerate   activity?   Absolutely,   so   we   go   ahead   and   we   get   her   up.   We   have   her  

ambulate   with   out   a   device   because   she   didn't   use   one   before   this.   She   did   100   feet  

and   it   was   contact   guard   supervision   just   'cause   she   was   a   little   unsteady   but   no   true  

loss   of   balance.   It's   probably   more   from   just   laying   in   bed   for   the   last   couple   of   days.  

We   have   her   do   some   standing   exercises.   

 

She   does   marching,   hip   abduction,   things   like   that   for   about   three   minutes.   Then   we  

have   her   do   some   sitting   up   extremity   exercises.   She   says   her   chest   and   her   wrist   hurt  

a   little   bit   about   eight   out   of   10.   But   then   we're   gonna   go   ahead   and   check   her   vitals  

and   our   borg.   What   do   we   think   we   should   see?   Well,   they   should   increase   a   little   bit  

but   they   shouldn't   go   up   too   much.   It   was   a   really   low   duration.   We   really   just   only  

ambulated   100   feet   and   then   we   did   about   five   minutes   of   exercise.   So,   we   shouldn't  

see   a   lot   of   vital   sign   change.   The   borg   should   still   be   fairly   light   even   though   she's  

having   pain.   

 

She   probably   won't   feel   like   she   exerted   herself   much.   She's   just   feeling   the   pain   more  

than   anything.   And   she   really   shouldn't   have   any   symptoms.   What   if   instead   this   is  

what   we   saw?   So,   we   took   her   vitals   and   she   was   121   for   heart   rate,   BP   156/81.  

There's   her   respiratory   rate   and   her   O2   stats   and   we   saw   this   on   our   EKG.   So,   do   we  

see   P   waves?   Yes,   they   are   there.   We   do   see   good   QRSs   and   we   do   see   good   Ts.   If   we  

figured   out   this   heart   rate   though   she's   got   a   pretty   fast   heart   rate.   So,   here   what   we  

have   is   a   tachycardia.   It   is   related   to   her   exercise   'cause   she   didn't   have   it   before   hand,  
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it   wasn't   at   rest.   But   that's   kind   of   high   and   we   see   that.   When   we   took   her   pulse   it   was  

121.   That's   kind   of   high   for   the   amount   of   exercise   we   did.   She   walked   100   feet   and  

five   minutes   of   exercise.   So,   what   are   our   thoughts?   Did   she   respond   well?   Do   we   have  

any   concerns?   What   do   we   do?   Well,   at   this   point   she   didn't   respond   poorly   but   they're  

just   a   little   too   high   for   that   amount   of   exercise.   Her   pain   wasn't   too   bad   but   it   definitely  

went   up   at   the   end   there.   Especially   when   it   was   the   eight   out   of   10   for   the   rest.   So,   we  

wouldn't   necessarily   have   any   real   concerns.   But   we're   gonna   need   to   kind   of   focus   a  

little   bit   more   on   functional   stuff   here   and   a   little   less   on   some   of   our   exercise.   And   we  

might   need   to   start   looking   at   some   functional   endurance   of   bursts   of   exercise.   So,  

short   duration   interval   type   of   stuff.   

 

So,   a   couple   minutes   exercise,   couple   minutes   rest,   couple   minutes   exercise,   couple  

minutes   rest.   The   other   thing   I   would   say   here   is   even   though   it's   a   little   tachycardic.   It  

was   a   nice   normal   sinus   tachycardia.   So,   it's   okay   if   she   did   some   activity   or   movement  

with   her   family   or   nursing.   So,   I   would   encourage   her   with   nursing   and   the   family   to   try  

to   get   up   and   moving   a   couple   of   times   a   day.   Just   keep   it   to   a   lower   duration   so   that  

way   she's   less   likely   to   have   any   other   complications   that   might   arise   from   having   heart  

rate   high   for   a   long   duration.   

 

So,   let's   wipe   out   the   tachycardia   again.   And   let's   say   instead   after   you   did   that  

ambulation   and   the   five   minutes   of   exercise,   this   is   what   you   saw.   So,   if   we   look   at   that  

do   we   have   P,   QRSs   and   Ts?   Well,   we   do   have   a   P   wave   there,   P   wave   there.   Okay,   and  

we   have   good   QRSs   here.   But   we   keep   seeing   this   thing   in   the   middle.   It   looks   kind   of  

saw   tooth.   So,   a   lot   of   times   people   want   to   immediately   think   it's   a   bundle   branch  

block.   But   look   at   what   it   actually   is.   Is   that   it's   a   full   big   wide   tall   thing   every   other  

beat.   So,   hopefully   you   have   figured   out   that   that's   actually   PVC,   not   a   bundle   branch  

block.   So   PVCs   and   they're   happening   every   other   beat.   So,   she's   actually   in   a  

bigeminy   now.   So,   how   did   she   do?   Well,   now   she's   in   bigeminy.   And   we   would   have   to  

kind   of   say   okay,   what   do   we   think   for   this?   The   heart   rate's   elevated,   not   too   bad.  
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Blood   pressure   and   oxygen   and   respiratory   rate   actually   look   okay.   We're   gonna   need  

to   stop   here.   See   if   that   vital   sign,   the   heart   rate   especially,   comes   back   down.   But  

more   importantly,   let's   see   if   the   rhythm   goes   back   to   normal   sinus   rhythm.   See   if   you  

had   any   activity   before   you   were   there.   Remember,   you're   in   an   inpatient   setting   with  

this   woman.   She's   been   there   for   three   days.   She   was   on   an   EKG   the   whole   time  

'cause   she   had   had   that   pericardial   effusion.   So,   see   if   anybody   else   noted   frequent  

PVCs,   bigeminy,   trigeminy,   anything   like   that.   'Cause   that   helps   you   make   your  

decision.   Is   this   brand   brand   new?   

 

Or   is   this   something   other's   have   seen   since   she's   been   in   the   hospital?   No   matter  

what   if   she's   symptomatic,   you're   gonna   rest   and   give   her   a   good   five   to   six   minutes.   If  

it   doesn't   go   back   to   normal   or   the   vitals   don't   recover.   You're   done   and   you   need   to  

notify   nursing   and   kind   of   stay   with   her   until   somebody   else   can   come   look   at   her   too.  

If   she's   not   symptomatic.   You've   seen   other   activity   in   the   chart   since   the   accident.   You  

can   keep   exercising   once   that   heart   rate   comes   lower   again.   And   then   I   would   just  

keep   the   intensity   a   little   lower   just   so   that   you   might   not   trigger   that   bigeminy   again.  

The   only   other   thing   I   would   say   is   make   sure   you   don't   see   what's   called   a   couplet.   

 

So,   we   were   seeing   those   PVCs   every   other   beat.   If   you   see   two   right   next   to   each  

other.   That's   what's   called   a   couplet.   That   could   be   a   precursor   to   VT.   And   so,   if   we  

saw   a   couplet   we   would   probably   stop   for   the   day   and   still   just   tell   the   doctor.   You  

know,   we   were   seeing   bigeminy   and   couplet   was   noted.   And   so,   we   don't   want   to   do  

anything   until   they   maybe   get   her   on   some   meds   to   help   more   control   that   arrhythmia.  

Now,   we're   gonna   shift   to   Ashanti.   She's   a   49   year   old   woman   who   sustained   an   acute  

MI   eight   days   ago.   She   weighs   174   pounds,   five   six.   So   her   BMI   is   28,   so   we're   in   the  

overweight   not   the   obese   category   here.   Hypertension,   hypercholesterolemia,   type   2  

diabetes   and   rheumatoid   arthritis.   Lives   with   her   teenage   daughter   and   son   in   a   two  

story   house,   bedroom   upstairs.   And   she   works   full   time   as   a   banker.   So,   we're   looking  

inpatient   setting   again,   acute   care.   I'm   sorry,   we're   not   gonna   move   for   in   home   health.  
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She   was   in   acute   care   for   eight.   She   had   her   hospital   or,   I'm   sorry.   She   had   her   MI   eight  

days   ago.   Was   in   the   hospital   and   now   is   transitioned   to   home   health.   So,   there's   her  

vitals   that   we're   seeing   her   in   the   home.   All   her   bed   mobility   and   transfers   were  

independent.   She   denies   any   kind   of   complaints.   Denies   really   being   fatigued   other  

than   just   shorter   rests   but   she   still   rests   about   every   two   to   three   minutes   with   some  

mild   shortness   of   breath.   But   otherwise,   she's   feeling   good   at   home.   So,   this   is   what  

we   see   on   our   EKG.   When   we   look   at   it   do   we   see   Ps?   Do   we   see   QRS?   Do   we   see   Ts?  

Yes,   so   here's   our   P   wave.   Okay,   do   we   see   QRSs?   Yes,   here   are   QRSs   and   here's   our  

Ts.   Our   P   to   R   intervals   are   definitely   less   than   .2   but   our   heart   rate   here   is   in   the   50s.  

Remember   we   just   saw   a   second   a   go   it   was   50.   Where   were   we   here?   57,   okay.   So,  

what   would   we   think   about   this?   

 

We   would   say   this   is   a   bradycardia.   Probably   because   she's   on   a   beta   blocker   and  

blood   pressure   meds.   You   know,   she   just   had   an   acute   MI   plus   she   already   had   a  

cardiac   history.   So,   they   probably   put   her   on   beta   blockers   and   that's   what's   keeping  

her   heart   rate   low.   Some   people   will   document   that   as   a   normal   sinus   rhythm   with  

bradycardia   or   with   beta   blocker   use.   Some   people   will   document   that   as   bradycardia.  

I'm   not   one   that   really   cares   a   whole   lot   either   way.   I   probably   would   document   it   just  

as   bradycardia   because   it   is   less   than   60.   

 

But   then   I   would   just   put   a   note   next   to   it   and   say   due   to   beta   blocker   use   or   something  

along   those   lines.   But   I   know   it's   really   just   'cause   of   some   meds   that   she's   on.   So,  

what   should   you   do?   Well,   remember   we're   gonna   decide   based   on   those   vitals   and  

EKG.   She   looks   like   she   should   be   fine.   Her   heart   rate's   a   little   lower   but   it's   because   of  

the   beta   blockers.   And   we're   gonna   go   ahead   and   just   kind   of   do   what   we   want   her   to  

do.   So,   we   decide   we're   gonna   have   her   walk   first.   So,   she   ambulatory   independently.  

While   she's   doing   that   though   she   feels   fine.   Then   we   have   her   start   doing   some  

standing   squats   and   during   that   she   starts   to   feel   dizzy   and   a   little   bit   sweaty.   So,   we're  

gonna   sit   her   down.   Hopefully   you'll   do   that   first   and   I'm   sure   you   did.   And   then   we're  
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gonna   take   her   vitals.   What   do   we   expect   to   see?   And   what   we   would   expect   from   that  

borg   standpoint?   Well,   I   expect   that   they're   gonna   go   up.   Okay,   remember   she   didn't  

do   a   lot   here   but   she   is   in   home   health   eight   days   after   the   heart   attack.   She   probably  

hasn't   been   doing   a   lot   other   than   just   walking   in   functional   movement.   Maybe   some  

exercises   they   gave   her   in   the   hospital.   So,   it   is   gonna   feel   a   little   taxing   to   her.   So,   the  

vitals   should   have   gone   up   a   little   bit,   definitely   not   much.   She   didn't   walk   that   far   and  

she   didn't   do   a   lot   of   other   exercises.   The   borg   should   be   light.   Because   she's   having  

symptoms   though   I   wouldn't   be   surprised   if   it's   a   little   higher.   She   should   not   have   had  

symptoms.   

 

So,   the   fact   that   she   had   symptoms   with   this   level   of   exercise   means   we   really   need   to  

look   at   things   a   little   more   closely.   So,   we   go   ahead   and   we   look   at   EKG   again   and   this  

is   what   we're   seeing   here.   Heart   rate   64,   there's   her   BP,   respiratory   rate   and   O2   stats.  

As   we   look   at   this   EKG.   Are   we   seeing   P   waves,   QRSs   and   Ts?   Okay,   so   we   see   the  

good   QRSs.   See   the   good   Ts.   Okay,   we   saw   P   waves   in   there   too.   So,   she's   got   some  

good   bradycardia.   It's   a   little   bit   faster   but   not   bad.   So,   what   are   our   thoughts?   Did   she  

respond   well?   Any   concerns?   Well,   she   didn't   seem   to   respond   well,   right.   So,   she   had  

heart   rate   was   okay   but   O2,   rhythm   weren't   great.   She   didn't   do   very   much   though   and  

for   being   young   and   independent   prior   to   the   admission.   

 

She   shouldn't   have   had   issues.   What   we   notice   though   is   that   blood   pressure   went  

down.   That's   probably   where   her   symptoms   are   and   all   of   you   that   do   home   health   or  

acute   care   too.   You   probably   picked   up   on   that   right   away,   which   is   good,   you   know.  

You   picked   up   on   the   fact   that   oh.   It's   just   some   partial   hypotension.   You   were   just  

using   EKG   to   help   come   to   that   decision.   So,   you   looked   at   EKG.   It   didn't   really  

change,   it   was   still   a   bradycardia   even   though   it   got   a   little   better.   But   there   was   no  

other   arrhythmia.   So   yeah,   it's   definitely   just   a   hypotension   then   versus   some   kind   of  

arrhythmia   causing   the   hypotension.   So,   that's   why   it's   really   important   to   use   the   full  

picture.   Because   you   might   have   just   said   uh   oh.   It's   an   arrhythmia   that's   causing   the  
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hypotension   versus   here   you   can   just   say   nope.   It's   just   the   hypotension.   So,   you   do  

want   to   talk   with   the   doctor.   I   wouldn't   necessarily   call   the   doctor   that   day.   I'd   probably  

have   her   sit.   Try   some   stuff   sitting   today.   And   then   I   would   talk   with   her   about   risk   of  

falls   due   to   orthostatic   hypotension.   Prepare   her   for   that   to   make   sure   she'd   be   safe.  

But   then   I'd   see   how   she   does   after   another   session   or   two.   I   might   not   call   the   doctor  

immediately   that   day   because   it's   pretty   common   for   most   people.   Instead   let's   say  

this   is   what   we   see.   So,   heart   rate's   98.   There's   her   blood   pressure's   a   little   bit   better,  

respiratory   rate   and   O2   stats.   As   we   look   at   that   EKG,   what   are   we   seeing   on   her?   Well,  

hopefully   you   start   picking   up   right   away   that   we   see   this   kind   of   weird   rhythm.   Okay,  

that   they're   not   the   exact   same   spaced   out.   

 

So,   we   don't   even   necessarily   go   looking   a   lot   for   the   P   waves.   We   just   start   to   look   is  

this   an   AFib   or   not?   Because   the   second   we   start   seeing   that   that's   probably   the   most  

common.   And   in   this   case   we   don't   see   distinct   Ps.   We   see   that   kind   of   small  

amplitude   wave   pattern.   And   so,   hopefully   you   picked   up   pretty   quickly   that   this   could  

have   been   an   AFib,   I'm   sorry.   I   have   you   looking   at   a   pause.   I   probably   still   would   have  

called   this   an   AFib.   I'd   look   a   little   closer   if   I   could.   Magnify   this   a   little   bit   more   to   CP  

waves.   But   when   I'm   looking   at   this   I'm   seeing   some   differences   here   too.   I   probably  

would   have   called   this   AFib   with   the   pause   there.   That   is   definitely   a   pause   there.   But  

see   how   this   is   different   versus   this   one   to   this   one   too.   

 

So,   I   probably   would   say   it's   an   AFib   with   a   pause.   The   patient   I   was   working   with.   We  

must   have   decided   that   it   was   common   for   them   and   we   must   have   called   this   a   pause  

which   is   why   I   have   that   in   the   presentation   like   that.   But   if   I   was   seeing   this   for   the   first  

time   I   would   probably   say   an   AFib   with   a   pause.   Regardless,   we   know   that   the   patient  

is   not   responding   correctly   for   what   we   had   her   do,   okay.   Heart   rate   went   up   a   little   bit.  

Especially   for   the   amount   of   work   she   did   'cause   remember.   All   she   did   was   walk   100  

feet   and   do   a   little   bit   of   squatting.   BP   went   low   and   it   probably   accounts   for   most   of  

the   dizziness.   But   we   have   an   arrhythmia   here   and   that's   the   important   thing   to   figure  
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out.   Is   we've   got   an   arrhythmia   here   that's   probably   contributing   to   that   hypotension.  

Definitely   stop   for   a   minute   and   when   I   say   stop   I'd   say   sitting   down   here.   And   I'm   sure  

you   all   have   done   that.   The   second   somebody's   dizzy.   We   all   know   enough,   set   them  

down.   Make   sure   that   they're   not   gonna   pass   out   on   us.   See   if   that   rhythm   goes   back  

to   normal   or   not.   If   it   returns   to   normal,   just   do   some   stuff   in   sitting.   Keep   an   eye   on   it.  

See   if   you   see   anymore   problems.   If   it   doesn't,   then   you   definitely   want   to   talk   to   the  

doctor   and   send   them   a   copy   of   that.   If   the   rhythm   continues   or   there   pauses   here   or  

there   or   you're   staying   with   an   AFib.   You're   definitely   gonna   be   done   for   the   day   and  

you   do   want   to   contact   the   doctor's   office.   You   may   or   may   not   be   able   to   leave   that  

patient.   Depends   on   whether   everything   truly   returns   to   normal.   If   it   returns   to   normal.  

They're   asymptomatic   and   the   doctor   says   no.   Just   have   them   call   me,   that's   fine.   If  

it's   not   returning   to   normal.   

 

You   see   more   pauses   or   you   see   it   really   is   becoming   an   AFib.   Then   you   might   need  

them   to   go   to   the   doctor   that   day.   And   we   have   Zach,   a   22   year   old   with   a   history   of  

congenital   cardiomyopathy.   He's   stable   and   has   been   able   to   participate   in  

non-contact   sports.   He's   not   allowed   contact   sports   because   of   his   cardiomyopathy  

but   he's   been   able   to   do   non-contact.   So,   he's   come   into   PT   for   elbow   tendonitis   due  

to   golf   season.   He   weighs   165,   he's   five   10.   So,   his   BMI   is   23.   He   has   his  

cardiomyopathy.   

 

He   takes   a   diuretic   and   a   cardiac   glycoside.   He   lives   with   his   roommate   in   a   second  

floor   apartment.   I'm   sorry,   I   don't   know   why   teenage   was   there.   That's   a   problem   I  

should   have   seen.   I   don't   know   why   that's   there.   He's   in   school   full   time   and   he   will  

graduate   this   spring.   So,   you   are   seeing   him   in   a   ortho   clinic.   This   is   your   first   PT  

session.   You're   responsible,   take   your   vital   signs   as   you   should   with   all   new   persons.  

Okay,   all   new   patients.   And   that's   something   really   big   that   I   want   to   make   sure  

everybody,   even   in   outpatient   setting.   You   take   vitals   on   all   your   first   patients   that   you  

see.   Not   necessarily   from   then   on   but   the   first   time   you   see   them   you   should   take  
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resting   vitals   on   everybody.   It   just   so   happens   this   outpatient   ortho   clinic   also   got   a  

new   handheld   EKG   unit.   And   one   of   the   PTs   was   like,   oh   wait.   He's   got   a  

cardiomyopathy,   let's   try   it   out.   Let's   see   what   we   have.   So,   it's   not   like   they  

specifically   said   he's   got   a   problem   but   they've   got   one.   They   said   let's   try   it,   let's   see  

what   we   have.   So,   they've   got   his   heart   rate   and   his   blood   pressure.   And   they   did   the  

PT   eval.   Everything's   consistent   with   an   epicondylitis   so   that's   what   they're   gonna   treat  

him   for.   So,   since   they   wanted   to   play   with   the   EKG   machine.   And   the   reason   I   say   that  

is   because   it's   not   like   I   feel   he   needed   to   have   EKG   assessed   at   that   time.   If   I   was   just  

seeing   this   patient   in   outpatient   ortho,   even   if   my   clinic   had   it.   I   probably   wouldn't  

assess   his   EKG.   If   I   really   had   that   ability   there.   Then   yeah,   I   might   check   it   just   so   I  

know   what   he   looks   like   at   rest   since   I   know   he   has   a   heart   history.   So,   as   we   see   this  

what   do   we   see?   Do   we   see   Ps?   Do   we   see   QRSs?   And   do   we   see   Ts?   Yes,   we   see   P  

waves.   

 

Yes,   we   see   QRSs   and   yes   we   see   Ts.   I   know   this   one's   a   little   tougher   to   see   'cause  

it's   small.   But   if   you   magnify   this   up   you   will   see   that   you've   got   that   saw   tooth   pattern  

at   the   top   here.   So,   we   are   seeing   a   right   bundle   branch   block.   Not   a   surprise   because  

he   has   a   long   standing   cardiomyopathy.   Okay,   it's   not   like   he's   having   an   immediate  

problem.   He's   had   this   long   standing.   So,   decide   what   he   can   do.   Well,   you   can   do  

whatever   you   want   with   him.   He's   had   a   long   standing   cardiomyopathy.   He's   probably  

has   always   had   this,   it's   not   an   issue   today.   So,   I   go   ahead   and   I   have   him   start   to  

begin   stretching,   strengthening.   

 

Would   I   check   his   vitals   again   and   what   would   I   expect   to   see?   I   probably   wouldn't  

check   them   again.   He's   a   young   guy   with   a   stable   long   standing   heart   condition.   He's  

not   just   out   of   the   hospital   after   an   exacerbation   or   he's   not   just   with   a   new   diagnosis.  

Like   he's   had   this   his   whole   life.   He's   not   in   PT   for   anything   related   to   his   heart.   He's  

there   for   his   elbow.   So,   I   probably   wouldn't   check   it   again.   And   just   treat   him   for   his  

heart.   I'm   sorry,   treat   him   for   his   elbow   and   let   his   heart   do   his   thing.   Only   if   he   has   a  
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problem   would   I   probably   check   it   again.   So,   the   PT   decides   they   still   want   to   play  

around   and   see   what   the   EKG   looks   like   after   exercise.   So,   they   do   exercise   and   then  

they   see   that.   And   what   do   we   think?   Do   we   see   Ps?   Do   we   see   QRSs?   And   do   we   see  

Ts?   And   it's   kind   of   tough   to   tell.   But   if   we   look   we   definitely   saw   a   P   kind   of   back   here  

and   here.   Not   real   sure   through   here.   There's   definitely   a   P   wave   there   and   one   there.  

And   then   this   gets   all   jumbled   up   again.   So,   what   do   we   think   this   is?   Well,   hopefully  

you   realize   this   is   just   artifact.   You   had   had   him   moving   around   and   then   you   said,   oh.  

Let   me   check   it   quick.   So,   it   was   just   because   he   was   moving   and   it   was   artifact.   So,  

what   would   we   do?   Just   have   him   stop   moving.   Say   oh,   you   know   what?   Sorry   Zach,  

you   were   still   moving.   Just   stand   here   for   30   seconds   or   a   minute.   Let   me   check   it  

again.   If   you   wanted   to   check   vitals,   you   could.   But   he's   asymptomatic   and   it's   artifact.  

So   again,   you   can   just   keep   on   going.   You're   not   treating   him   for   his   heart   problem.   

 

And   so,   it's   okay   to   continue   kind   of   going   with   what   you   had   had   planned.   All   right,   so  

in   summary   kind   of   from   today.   I   know   I   just   threw   a   lot   of   information   out   at   you   guys.  

You   want   to   make   sure   that   you're   really   following   along   with   that   sort   of   do   I   see   P  

waves?   Do   I   see   QRSs?   Do   I   see   Ts?   If   I   have   all   of   those   then   what's   my   P   to   R  

interval?   If   that's   less   than   .2,   what's   my   heart   rate?   If   I   find   an   abnormality   anywhere  

along   that.   

 

Get   comfortable   with   which   ones   mean   which.   What   I   typically   will   tell   students   when  

I'm   teaching   them   this   or   clinicians   when   I'm   kind   of   reteaching   this.   Is   I'd   say   kind   of  

memorize   what   the   characteristic   is   of   that   arrhythmia.   Because   then   that   will   help   you  

identify   it.   So,   if   I   know   characteristic   of   AFib   is   that   irregular   heart   rate   and   no   distinct  

P   waves.   That's   all   I   had   to   remember   so   that   way   when   I   see   it,   oh   there   it   is.   If   I   know  

the   heart   block   all   have   to   do   with   that   P   to   R   interval.   And   sometimes   they   change   and  

sometimes   they   don't.   Again,   at   the   level   most   of   you   are   treating   patients.   You   don't  

have   to   diagnose   whether   that's   a   first   degree   or   a   second   degree   Mobitz   II.   You   just  

have   to   realize   that   is   not   a   correct   rhythm.   And   I   need   to   make   sure   it   goes   back   to  
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normal   sinus.   And   if   it   doesn't,   I   need   to   get   medical   staff   involved   at   this   point,   okay.  

The   other   thing   I   would   say   is   when   in   doubt,   stop   and   reassess   the   patient   if   you're  

not   sure   what   you're   seeing.   If   you're   not   sure   if   it's   something   more   serious,   just   stop.  

Okay,   it's   never   gonna   hurt   us   to   be   a   little   overly   cautious   to   ask   our   patients   how  

they're   feeling   and   check   a   vital   sign.   Don't   hesitate   to   ask   for   another   opinion.   I've  

been   doing   this   for   years   and   yet   it   still   doesn't   matter.   I   will   go   up   and   I'll   ask   one   of  

my   other   therapist   or   nurses   I'm   working   with.   

 

What   do   you   think   on   this?   Does   that   look   like   a   bundle   branch?   Does   that   look   like   an  

AFib?   Does   that   look   like   a   pause?   What   do   you   think?   And   there's   times   they'll   be   two  

or   three   of   us   that'll   look   at   an   EKG   strip   together.   The   other   point   is   don't   hesitate   to  

ask   what   the   history   is   or   call   the   doctor's   office   to   see.   Because   a   lot   of   these   that   you  

might   see,   especially   in   your   older   patients.   They   might   be   kind   of   normal   and   they've  

had   them   before.   And   I'm   not   saying   you   discount   it   in   that   case   then.   But   it   becomes  

less   of   a   concern   for   you   if   they've   had   these   issues   in   the   past   before,   okay.   As   I   said  

in   the   very   beginning.   I   would   use   this   to   help   in   your   assessment   of   their   rehab  

tolerance.   

 

Let   it   guide   your   decisions.   Can   I   start   and   do   what   I   want   to   do?   Can   I   progress   them  

more?   Do   I   need   to   do   more?   You   know,   like   when   we   saw   our   patient   that   hadn't   done  

much   exercise.   If   they   stayed   in   normal   sinus   rhythm   and   the   heart   rate   had   barely  

changed.   And   I'm   still   in   a   normal   rhythm.   That's   my   guidance   but   okay.   Now,   I   can  

push   their   intensity   more   or   I   can   push   their   duration   more.   So,   use   it   as   another   tool   to  

guide   those   decisions.   And   when   you   decide   you   need   to   alter   your   rehab   plan.   Use  

that   in   conjunction   with   your   vitals   and   their   symptoms   to   decide   is   this   something   very  

serious?   Or   is   this   something   that   maybe   is   just   a   little   concerning   but   not   serious   yet?  

And   then   that   last   bullet   on   there.   Practice,   practice,   practice.   You   know,   whether   you  

decide   to   get   a   portable   unit   and   use   it   with   your   phone.   Or   if   you're   gonna   do   this   in  

an   area   where   you   have   acute   care   or   outpatient   cardiac   rehab   where   you   have   that  
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ability   there.   The   more   you   practice.   The   more   strips   you   look   at,   the   better   you'll   get   at  

it.   Everybody   looks   a   little   bit   differently   depending   on   what   their   body   makeup   is.  

Depending   on   what   the   strip   is   that   they're   in,   like   which   lead   they're   in.   So   the   more  

you   practice   the   more   comfortable   you   will   get   with   that,   okay.   And   as   I   said,   even   after  

all   these   years.   There   are   times   that   I'm   just   not   100%   sure   because   it   just   looks  

different.   But   one   last   thing   I   want   to   touch   on   here.   I   didn't   touch   on   pacemakers  

today.   Those   of   you   that   have   been   practicing   a   long   time   like   I   have.   You   might  

remember   years   and   years   ago   we   saw   pacemaker   spikes   in   EKG.   And   if   you   still   have  

some   of   your   older   patients   that   have   older   pacemakers.   You   still   might   see   those   and  

it's   literally   a   straight   line   within   the   EKG   with   the   electrical   activity   after   it.   Those   are  

super   easy   to   see   that   that's   the   pacemaker.   What   happens   nowadays   is   most  

pacemakers   don't   have   that.   

 

They'll   actually   look   like   it's   a   left   bundle   branch   block.   Everything   becomes   negative,  

sort   of   in   the   EKG.   I   didn't   go   over   them   a   lot   today   because   you   really   have   to   be  

seeing   that   patients   history   to   know   whether   they   had   a   pacemaker   or   not.   Because  

the   second   you   know   they   have   a   pacemaker   you   know   that's   what   you're   seeing   and  

you   don't   worry   about   it   at   all.   Versus   if   they   don't   have   a   pacemaker.   That's   when   you  

have   to   decide   what   are   you   looking   at?   And   it   can   vary,   sometimes   it   might   be   a   PVC.  

Sometimes   it   might   be   a   couplet   or   something   like   that.   So,   I   didn't   want   to   get   into  

that   today   'cause   it's   so   individualized   based   on   the   patients   history.   But   I   did   want   to  

just   bring   that   up.   

 

That   pacemakers   will   look   different   because   the   electrical   activity   is   generated   from   the  

machine   and   not   the   person.   If   you   do   have   questions   on   that   further   we   can   talk   about  

it   today.   Or   you   can   always   email   and   reach   out   to   me   and   I   can   kind   of   show   you  

some   examples   of   those.   But,   it   gets   a   little   trickier   just   'cause   you   need   to   know   the  

persons   history.   So,   that   kind   of   brings   us   to   the   wrap   up   point.   I   have   some   time   left  

open   for   questions.   So,   that   I   figured   this   way   if   you   felt   it   was   a   little   basic   for   you.   And  
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you   had   more   advanced   questions   you   wanted   answered.   Feel   free,   throw   them   out  

now   and   I'll   answer   them.   Or   if   you   felt   that   this   was   even   beyond   where   you   were   and  

you   need   some   of   that   basic   info   reiterated.   Throw   those   questions   out   and   I   will   go  

ahead   and   answer   those   too.   So,   we   had   a   question.   If   the   patient   has   anemia   will   that  

increase   heart   rate   and   change   EKG?   Good   question,   what   I   would   also   say   with   that   is  

anything   that's   gonna   address   issues   with   hemoglobin.   So,   it   could   be   anemia,   it   could  

be   blood   loss,   whatever.   But,   anything   that'll   effect   hemoglobin   and   in   turn   effect   red  

blood   cell   or   hematocrit   levels.   All   of   those   can   impact.   Now,   we   typically   won't   see   a  

true   arrhythmia   there.   

 

They   typically   won't   cause   an   arrhythmia.   They   might   just   cause   a   heart   rate   change  

that   we   might   get   more   tachycardic   or   bradycardic.   A   lot   of   times   what   you'll   see   with  

those   patients   is   they'll   actually   become   a   little   tachycardic.   Because   especially   if   it's   a  

hemoglobin   issue.   You   won't   be   delivering   as   much   oxygen   to   the   tissue   as   the   tissue  

wants.   And   so   the   body   will   actually   start   to   increase   heart   rate   to   try   to   compensate  

for   that.   And   so,   if   anything   you   might   just   see   some   more   tachycardic   or   possibly  

bradycardia.   

 

But   anemia   a   lot   of   times   won't   cause   a   true   arrhythmia.   If   you   do,   it's   more   towards  

something   like   the   SVTs   or   a   flutter   type   of   thing   maybe.   It's   not   gonna   be   the  

ventricular   problems.   It'll   typically   be   an   atrial   problem   if   there   is   any.   But   that's,   like   I  

said,   more   rare.   It's   usually   just   tachy   or   bradycardia.   So,   good   question.   Okay,   so   we  

had   somebody   ask   to   please   go   over   test   question   number   three.   And   I   realize   I   tried   to  

make   these   as   straight   forward   as   I   could   without   making   it   too   easy   on   you.   Because  

for   CEUs   we   do   have   to   sort   of   make   sure   that   we're   challenging   you   a   little.   It's   not  

truly   just   spew   the   information   back.   So,   I   have   to   just   pull   it   back   up   really   fast.   So,   I  

apologize.   Give   me   just   a   quick   session   here   to   pull   up   the   questions.   Okay,   question  

three   was   the   patient   is   a   seven   year   old.   EKG   shows   a   normal   P,   normal   QRS,   normal  

T   and   the   heart   rate   is   82.   So,   what   would   we   document   that   as?   So,   if   we   have   normal  
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P,   normal   QRS,   normal   Ts.   Well,   we're   leaning   towards   a   normal   sinus   rhythm.   But  

because   the   patient   is   seven   their   heart   rate   typically   should   be   probably   up   around   90  

to   100.   So,   a   heart   rate   of   down   about   82   would   actually   be   more   towards   a  

bradycardia   because   they   have   a   normal   sinus   rhythm.   But   again,   it's   a   little   slow   for  

them.   And   so,   that's   why   that   would   be   a   bradycardia.   If   it   was   an   adult   then   we  

wouldn't   have   a   problem.   That   would   be   just   a   normal   sinus   rhythm.   Is   there   a  

difference   to   see?   Somebody   asked,   Elizabeth   asked   is   there   a   way   to   see   the  

difference   between   an   old   heart   attack   and   a   new   one?   So,   it   really   depends   on   if   it's  

an   old   heart   attack   they'll   have   that   ST   segment   depression.   Then   it   depends   on   what  

type   of   heart   attack   they're   having.   If   they're   having   an   ST   segment   elevation.   Most   of  

the   time   it   will   then   flip,   elevated   and   you'll   see   it's   an   ST   segment   elevation   MI.   Where  

it's   weird   is   there's   other   ways   to   diagnose   an   MI.   You   could   have   a   significant   Q   wave  

or   an   inverted   T   wave.   

 

If   those   are   the   cases,   sometimes   you   might   not   see   the   difference.   Because   it   started  

as   a   negative   ST   segment   depression.   And   it   might   stay   like   that   because   you'll   also  

see   the   inverted   T   wave   and   assume   everything   Q   wave.   Again,   from   our   standpoint   as  

PTs   we're   not   expected   to   diagnose   those.   Even   myself   being   board   certified   specialist  

in   cardiopulmonary   care.   I   don't   read   12   lead   EKGs.   I   am   not   expected   to   diagnose   off  

a   12   lead   EKG.   

 

So,   if   I   see   an   inverted   T   wave   or   a   significant   Q   wave   I   might   say,   uh   oh.   This   person  

might   be   having   an   MI.   But   if   I   didn't   know   what   those   were   it's   not   a   problem   because  

the   patient   would   probably   be   having   other   symptoms   and   that's   what   we   would   want  

to   clue   on.   Are   they   having   any   shortness   of   breath,   diaphoresis,   chest   pain   or  

pressure?   Are   they're   vital   signs   abnormal?   Those   kinds   of   things   we   would   pick   up  

more   so   than   even   watching   the   EKG.   The   reason   I   had   brought   up   the   ST   segment  

depression   in   elevation   for   you   guys   is   because   there   are   times   you   might   see   it   already  

at   rest.   And   I   wanted   you   to   realize   it   might   not   be   severe.   It   might   be   that   it   was   an   old  
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MI   or   if   you   didn't   see   it   at   rest   and   now   you   see   it.   I   wanted   you   to   be   aware   that   that  

means   that   there   could   be   some   ischemia   there.   And   you   might   have   to   change   what  

you   were   doing   then.   Okay,   so   good   question   but   sometimes   I   don't   worry   too   much  

about   trying   to   diagnose   off   of   it,   you   know.   And   even   if   after   all   of   this   information  

today   you   can't   remember   exactly   what   it   is.   As   long   as   you   can   pick   up   what's   normal  

and   what's   not.   You   can   always   stop   the   patient.   Have   them   rest   and   ask   for   help   from  

somebody   until   you're   more   comfortable.   So,   if   you're   in   acute   care   or   if   you're   in  

another   setting   where   there's   other   therapists   or   nurses   around   you   could   always   ask  

them.   If   you're   an   outpatient,   you   could   always   record   that   or   in   home   health   and  

you're   using   a   portable.   

 

You   know,   you   could   always   record   and   then   ask   somebody   later   and   just   go   with   what  

your   gut   said   that   day   of   vitals   and   symptoms.   Because   you   know,   99%   of   the   people  

in   those   settings   don't   have   EKG.   So,   if   you   have   it   don't   rely   on   it   so   much   that   you  

get   caught   up   that   you're   like,   oh   my   gosh.   I   don't   remember   what   this   is.   What   do   I   do  

now?   You   know,   just   go   as   if   you   didn't   have   it   then   and   you   would   use   their   symptoms  

anyway.   And   so,   this   way   you   can   kind   of   just   use   it   as   something   extra   that   I   know   this  

doesn't   look   normal.   Not   sure   exactly   what   it   is   so   I'm   gonna   record   it   and   I'm   gonna  

find   out   later.   

 

But   I'm   just   gonna   go   based   on   their   symptoms   today.   They're   symptomatic   and  

having   issues,   I'm   calling   the   doctor.   Or   they're   asymptomatic,   their   vitals   look   good.  

Okay,   well   then   maybe   I'll   just   have   them   rest   and   then   we'll   redo   something   in   a   lower  

intensity.   Okay,   so   I   hope   that   helps   kind   of   guide   you   too.   So   that   you   don't   feel   so  

stressed   that   you   have   to   know   what   each   rate   and   rhythm   is.   I   mean   that's   what   you  

ultimately   want   to   do   but   if   you   don't   get   to   that   point   right   away.   As   long   as   you   can  

say   this   is   normal   versus   this   is   abnormal   and   know   those   really   severe   ones.   Then  

you'll   feel   much   more   comfortable   with   where   you   go   with   things.   Other   questions.   As  

we   were   looking   at   this   picture   too   you   can   see   there's   my   teenagers.   It's   kind   of   funny,  

54  
 



 
 

my   son   there.   He's   13,   almost   14.   This   picture   was   in   August.   Today,   he   is   now   taller  

than   me.   So,   it's   amazing   when   they   get   to   these   ages   how   fast   they   grow   with   it.   He's  

grown   about   three   inches   in   the   last   six   months.   But,   other   questions   as   we   wrap   up.  

I'll   stay   on   another   minute   or   so   as   PT.com   starts   to   wrap   things   up   too.   But   as   I   said   in  

the   beginning   and   as   I've   said   along   too.   If   you   have   any   questions   once   you're   out   in  

the   clinic   or   as   you're   reviewing   this   later.   Don't   hesitate   to   always   contact   me.   I   am  

one   that   I   feel   the   more   we   all   share   as   clinicians   the   better   it   is   for   our   patients.   So,   I  

am   not   one   that's   really   stickler   that   well.   I'm   not   getting   paid   for   this   anymore,   I'm   not  

gonna   answer   your   question.   Absolutely   not   and   if   you   have   other   friends   or   colleagues  

that   didn't   make   it   on   the   webinar.   Feel   free   to   have   them   go   on   and   take   it   and   if   they  

have   questions.   Again,   I'm   always   willing   to   help   people   at   anytime.   Because   like   I   said,  

I   really   think   it   benefits   our   patients   so   much   more.  

 

-   [Jessica]   Thank   you   so   much   Pam.   Were   there   any   other   references   that   you   wanted  

to   highlight?   I   know   you've   got   references   on   the   last   couple   of   slides.  

 

-   [Pam]   Yeah.  

 

-   [Jessica]   I   know   there   were   a   couple   you   might   want   to   highlight   for   everybody.  

 

-   [Pam]   Yeah,   that's   a   good   question.   So,   ACSM   is   if   you've   never   used   this   one.   It   is   a  

very   good   reference   as   far   as   guidance   with   exercise   of   what   kind   of   vital   signs   should  

you   see   and   shouldn't   you   see.   I've   also   one   some   other   presentations   for   PT.com.  

Kind   of   go   through   that   a   little   bit   as   well.   The   Dubin   textbook,   many   of   you   are  

probably   comfortable   or   familiar   with   this   one.   This   is   the   one   that   I   think   a   lot   of  

programs   use   when   they   have   you   teach   yourself   on   your   own.   I   do   not   think   it   is   the  

absolute   best   teacher   of   EKG.   I   think   it   is   a   great   valuable   resource.   But   I   don't   think   it  

does   the   best   at   teaching   EKG.   So,   if   you   did   use   this   on   your   own   or   this   is   what   you  

used   in   school.   You   know,   it's   a   good   idea   that   you   took   this   and   you   kind   of   look   at  
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some   other   things.   The   Frownfelter   Hillegass   textbook   do   a   very   good   job   kind   of   going  

through   as   well.   A   lot   of   these   other   ones   that   are   on   here   are   articles   looking  

specifically   at   what   do   we   do   in   specific   arrhythmias.   And   so   they   might   be   ones   you  

want   to   kind   of   look   back   at   and   say,   okay.   Well,   if   I   had   AFib   versus   PVCs   or   things   like  

that.   They're   a   little   more   specific   to   arrhythmias   instead   of   the   generalized   we   talked  

about   today   of   in   general   what   you   do   with   this   person.   These   might   look   at   very  

specific   situations   and   so   it's   a   good   idea   to   kind   of   look   at   some   of   those.   The   other  

thing   I   tell   people   if   you   really   want   just   more   practice   with   EKGs.   Go   online   and  

Google   it.   EMT   programs   and   nursing   programs.   They   tend   to   put   a   lot   of   stuff   online   to  

practice   EKG.   So,   it's   all   the   same.   Whether   it's   a   PT,   an   EMT,   a   nurse,   a   doctor.  

Whoever's   looking   at   this   stuff,   they're   all   the   same.   So,   I   find   the   EMT   websites   I   tend  

to   like   a   lot.   That   they   will   give   you   real   time   EKGs   you   can   look   at   too.   So,   don't  

hesitate   to   just   go   on   Bing   or   Google   or   whatever   search   engine   you   use.   And   type   in  

there   practice   EKG   strips.   There's   some   good   software   out   there   too   but   they   tend   to  

be   expensive.   And   so,   I   just   say   go   with   that.   The   other   thing   I   would   say   too   is   some   of  

your   facilities   might   offer   competencies   or   continuing   ed   at   the   facility   about   it   too.   So,  

if   your   nursing   staff   has   to   go   through   competencies   each   year.   They   probably   have   a  

continuing   ed   already   put   together.   And   so   you   can   go   through   that   same   continuing  

ed   and   do   the   same   competency   if   you   want   to.  

 

-   [Jessica]   Excellent,   thank   you   so   much   for   going   over   that.   Thank   you   everyone   for  

attending   today's   E-learning   course.   Thank   you   again,   Pam,   for   sharing   your   expertise  

with   us.   We   really   enjoyed   that.   This   does   conclude   today's   course.   Please   join   us  

again   for   future   courses   on   PhysicalTherapy.com.   Make   sure   you   like   our   Facebook  

page   and   follow   us   on   Twitter   for   our   latest   courses.   You   could   also   see   a   list   of  

upcoming   live   courses   on   the   PhysicalTherapy.com   website.   Enjoy   the   rest   of   you   day  

everyone.  
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