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VVeetteerriinnaarryy  CCaarrddiioollooggyy  --  MMoorree  tthhaann  jjuusstt  aann  eecchhoo……  
 

  Veterinary  cardiology  is  the  science,  clinical  practice,  and  advancement  of  the  diagnosis  
and  treatment  of  cardiovascular  and  cardiovascular-related  disease  in  animals.  
Veterinary cardiology is the science, clinical practice, and advancement of the diagnosis
and treatment of cardiovascular and cardiovascular-related disease in animals.

  The  gold  standard  of  care  for  veterinary  cardiac  patients  is  diagnosis  and  treatment  by  a  
Board-certified  veterinary  cardiologist.  
The gold standard of care for veterinary cardiac patients is diagnosis and treatment by a
Board-certified veterinary cardiologist.

 
  
SSccooppee  ooff  CCaarree  ddeelliivveerreedd  bbyy  aa  VVeetteerriinnaarryy  CCaarrddiioollooggiisstt  
 

 
DDiiaaggnnoossttiiccss  

PPaattiieenntt  eevvaalluuaattiioonn        HHiissttoorryy  
CCaarrddiioovvaassccuullaarr  eexxaammiinnaattiioonn  

PPhhyyssiioollooggiicc  rreeccoorrddiinnggss  
NNoonniinnvvaassiivvee  bblloooodd  pprreessssuurree  aasssseessssmmeenntt  
SSiixx  aanndd  tteenn--lleeaadd  eelleeccttrrooccaarrddiiooggrraapphhyy  
AAmmbbuullaattoorryy  eelleeccttrrooccaarrddiiooggrraapphhyy  ((HHoolltteerr  mmoonniittoorriinngg,,  eevveenntt  mmoonniittoorriinngg))      IImmaaggiinngg  
TThhoorraacciicc  rraaddiiooggrraapphhyy  
TTrraannsstthhoorraacciicc  eecchhooccaarrddiiooggrraapphhyy  
TTrraannsseessoopphhaaggeeaall  eecchhooccaarrddiiooggrraapphhyy  
CCoonnttrraasstt  eecchhooccaarrddiiooggrraapphhyy  
CCaarrddiiaacc  bbiioommaarrkkeerrss  
CCaarrddiiaacc  ccaatthheetteerriizzaattiioonn  
VVeennttrriiccuullooggrraapphhyy//AAnnggiiooggrraapphhyy  
FFlluuoorroossccooppyy  
CCTT//MMRRII  

TThheerraappyy  
 

IInntteerrvveennttiioonnaall  ((vvaassccuullaarr  aacccceessss,,  ttrraannssccaatthheetteerr  ssuurrggeerryy))        DDeevviiccee  cclloossuurree  ooff  lleefftt--ttoo--rriigghhtt  sshhuunnttiinngg  PPDDAA  
BBaalllloooonn  vvaallvvuullooppllaassttyy  ffoorr  vvaallvvuullaarr  ppuullmmoonniicc  sstteennoossiiss  
EEnnddooccaarrddiiaall//eeppiiccaarrddiiaall  ppaacceemmaakkeerr  iimmppllaannttaattiioonn    
AAsssseessssmmeenntt  aanndd  ttrreeaattmmeenntt  ooff  ootthheerr  ccaarrddiioovvaassccuullaarr  aannoommaalliieess  
IInnttrraattrraacchheeaall  sstteenntt  ppllaacceemmeenntt  ffoorr  ttrraacchheeaall  ccoollllaappssee  
PPoorrttoossyysstteemmiicc  sshhuunntt  aasssseessssmmeenntt,,  cclloossuurree  
CChheemmooeemmbboolliizzaattiioonn  ooff  pprriimmaarryy  nneeooppllaassttiicc  lleessiioonnss  
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DDIIAAGGNNOOSSTTIICCSS  
  
Patient  Evaluation  ParametersPatient Evaluation Parameters  
  
11..    HHiissttoorryy  

SSiiggnnaallmmeenntt  
SSyynnccooppee  vvss  sseeiizzuurree  vvss……  ootthheerr??  
AAccuuttee  vvss  cchhrroonniicc??  
PPrrooggrreessssiivvee  vvss  ssttaattiicc??  
AApppprroopprriiaattee  ssiiggnnss??  

DDoogg  
CCaatt  

RReessppoonnssee  ttoo  pprreevviioouuss  ttrreeaattmmeenntt??  
RReeaall  
AAppppaarreenntt  

  
22..    CCaarrddiioovvaassccuullaarr  eexxaammiinnaattiioonn  

PPeerrffuussiioonn  ppaarraammeetteerrss  
AAuussccuullttaattiioonn  
JJuugguullaarr  ppuullssee  aasssseessssmmeenntt//aabbddoommiinnoojjuugguullaarr  tteesstt  
LLiikkeelliihhoooodd  ooff  ccoonnggeessttiivvee  hheeaarrtt  ffaaiilluurree  

  
Physiologic  Recording  ParametersPhysiologic Recording Parameters  
  
11..  NNoonniinnvvaassiivvee  bblloooodd  pprreessssuurree  aasssseessssmmeenntt  
  
22..  SSiixx  aanndd  tteenn--lleeaadd  eelleeccttrrooccaarrddiiooggrraapphhyy  

  Rhythm  assessment  Rhythm assessment
  Conduction  abnormalities  Conduction abnormalities
  Hypertrophy  patterns  Hypertrophy patterns
  S-T  segment  changes  S-T segment changes

 
33..  AAmmbbuullaattoorryy  eelleeccttrrooccaarrddiiooggrraapphhyy  ((HHoolltteerr))  mmoonniittoorriinngg  

  Establish  causation  between  clinical  signs  and  cardiac  dysrhythmias  Establish causation between clinical signs and cardiac dysrhythmias
BBrraaddyyccaarrddiiaa  vvss  ttaacchhyyccaarrddiiaa  vvss……....  BBootthh??  

  Identification  of  occult  disease  Identification of occult disease
  Rate  control  assessment  Rate control assessment

  
Imaging  ParametersImaging Parameters  
  
11..  TThhoorraacciicc  rraaddiiooggrraapphhyy  

HHeeaarrtt  ffaaiilluurree  oorr  nnoo  hheeaarrtt  ffaaiilluurree??  
““......tthhaatt  iiss  tthhee  qquueessttiioonn……””  

SSeevveerriittyy  ooff  ddiisseeaassee  
PPrrooggrreessssiioonn  ooff  ddiisseeaassee  

AArree  wwee  ssiittttiinngg  oonn  aa  ppoowwddeerr  kkeegg??  
RReessppoonnssee  ttoo  tthheerraappyy  
RRuullee  iinn,,  rruullee  oouutt  
EExxttrraaccaarrddiiaacc  ssttrruuccttuurreess  
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22..  EEcchhooccaarrddiiooggrraapphhyy  
TThhee  ccaarrddiioollooggiisstt’’ss  tteesstt  ooff  cchhooiiccee……rriigghhtt??  

YYeess……………………aanndd  NNoo  
  
Echocardiography:  limitationsEchocardiography: limitations  

  UnableUnable  to  diagnose  congestive  heart  failure  by  itself  to diagnose congestive heart failure by itself
  Very  dependent  on  cardiovascular  loading  conditions  Very dependent on cardiovascular loading conditions
  By  comparison  to  other  imaging  modalities,  relatively  poor  image  resolution  By comparison to other imaging modalities, relatively poor image resolution
  Limited  assessment  of  non-cardiac  intrathoracic  structures  Limited assessment of non-cardiac intrathoracic structures

  
Echocardiography:  StrengthsEchocardiography: Strengths  

PPrroovviiddeess  iinnffoorrmmaattiioonn  aabboouutt  ccaarrddiiaacc  cchhaammbbeerr  ssiizzeess  aanndd  ffuunnccttiioonn  
--  Presence  of  disease  does  not  guarantee  causation  Presence of disease does not guarantee causation

PPrroovviiddeess  iinnffoorrmmaattiioonn  aabboouutt  vvaallvvee  ssttrruuccttuurree  aanndd  ffuunnccttiioonn  
PPrroovviiddeess  iinnffoorrmmaattiioonn  aabboouutt  ddiirreeccttiioonn,,  nnaattuurree,,  aanndd  vveelloocciittyy  ooff  bblloooodd  ffllooww  iinnttoo  aanndd  oouutt  
ooff  ccaarrddiiaacc  cchhaammbbeerrss  

--  Allows  for  estimation  of  chamber-to-chamber  pressure  gradients  Allows for estimation of chamber-to-chamber pressure gradients
  

Echocardiography:  Clinical  utilityEchocardiography: Clinical utility  
EEssttaabblliisshhiinngg  bbaasseelliinnee  ppaarraammeetteerrss  aanndd  sseerriiaall  mmoonniittoorriinngg  ooff  pprrooggrreessssiioonn  ooff  ddiisseeaassee  

  …any  better  than  a  chest  radiograph?  …any better than a chest radiograph?
DDeetteerrmmiinnaattiioonn//ccoonnffiirrmmaattiioonn  ooff  ssoouurrccee  ooff  mmuurrmmuurr  

  More  important  in  some  patients  than  others  More important in some patients than others
IIddeennttiiffiiccaattiioonn  ooff  ooccccuulltt  HHCCMM  iinn  ccaattss  
SSeevveerriittyy  ooff  sstteennoottiicc  oorr  rreegguurrggiittaanntt  ffllooww  
IIddeennttiiffiiccaattiioonn  ooff::  

  Cardiac  neoplasia….most  of  the  time  Cardiac neoplasia….most of the time
  Intracardiac  thrombi  Intracardiac thrombi
  Vegetative  lesions…sometimes  Vegetative lesions…sometimes
  Effusions  Effusions

CCoommpplleexx  ccoonnggeenniittaall  hheeaarrtt  ddiisseeaassee  
IIddeennttiiffiiccaattiioonn  ooff  mmyyooccaarrddiiaall  ddyyssffuunnccttiioonn  

  Systolic  function  Systolic function
SSccrreeeenniinngg  ffoorr  ooccccuulltt  DDCCMM  
PPrrooggrreessssiioonn  ooff  aannyy  ttyyppee  ooff  ccaarrddiiaacc  ddiisseeaassee  ttoo  oovveerrtt  vveennttrriiccuullaarr  ffaaiilluurree  

  Diastolic  function  Diastolic function
FFeelliinnee  mmyyooccaarrddiiaall  ddiisseeaassee  
GGeerriiaattrriicc  ppaattiieennttss  

  
33..  TTrraannsseessoopphhaaggeeaall  EEcchhooccaarrddiiooggrraapphhyy  

SSccrreeeenniinngg  ffoorr  ppuullmmoonnaarryy  hhyyppeerrtteennssiioonn  ((PPHH))  
  Pressure  gradient  =  4VPressure gradient = 4V2    2 V  =  velocity  V = velocity
  Peak  tricuspid  regurgitant  velocity  Peak tricuspid regurgitant velocity

NNoorrmmaall  <<  ~~  33..00  mmeetteerrss//sseecc  
>>  33..00  mmeetteerrss//sseecc  ssuuppppoorrttss  eelleevvaatteedd  ssyyssttoolliicc  RRVV--RRAA  pprreessssuurree  ggrraaddiieenntt  

  Pulmonary  insufficiency  velocity  Pulmonary insufficiency velocity
PPeeaakk::  pprroovviiddeess  eessttiimmaattee  ooff  mmeeaann  ppuullmmoonnaarryy  aarrtteerryy  pprreessssuurree  
EEnndd--ddiiaassttoolliicc::  pprroovviiddeess  eessttiimmaattee  ooff  eenndd--ddiiaassttoolliicc  ppuullmmoonnaarryy  aarrtteerryy  pprreessssuurree  

  Clinical  utility  higher  in  veterinary  patients  because  cardiac  catheterization  less  
practical  
Clinical utility higher in veterinary patients because cardiac catheterization less
practical

 
Pulmonic  insufficiency  profile:Pulmonic insufficiency profile:  
MMeeaann  ppuullmmoonnaarryy  aarrtteerryy  pprreessssuurree  ~~  6644  mmmm  HHgg  
EEnndd--ddiiaassttoolliicc  ppuullmmoonnaarryy  aarrtteerryy  pprreessssuurree  ~~  3322  mmmm  HHgg  
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44..  CCoonnttrraasstt  eecchhooccaarrddiiooggrraapphhyy  

IIddeennttiiffiiccaattiioonn  ooff  ssmmaallll  oorr  bbiiddiirreeccttiioonnaall  iinnttrraaccaarrddiiaacc  sshhuunnttss  
IIddeennttiiffiiccaattiioonn  ooff  rriigghhtt--ttoo--lleefftt  sshhuunnttiinngg  PPDDAA  
IIddeennttiiffiiccaattiioonn  ooff  lleessss  ccoommmmoonn  ccoonnggeenniittaall  ccaarrddiiaacc  mmaallffoorrmmaattiioonnss  

EExx::  CCoorr  ttrriiaattrriiaattuumm  
AAsssseessssmmeenntt  ooff  ccaarrddiiaacc  vvoolluummee,,  mmaassss,,  ppeerrffuussiioonn  

  
55..  CCaarrddiiaacc  bbiioommaarrkkeerrss  

  
CCaarrddiiaacc  TTrrooppoonniinn  II  ((ccTTnnII))  

  “ALT  for  the  heart…”  “ALT for the heart…”
  Marker  of  myocardial  inflammation,  damage  Marker of myocardial inflammation, damage
  Bedside  test  (i-stat):  normal  <  0.06  ng/mL  Bedside test (i-stat): normal < 0.06 ng/mL
  Marked  elevations:  infarction,  myocarditis  Marked elevations: infarction, myocarditis
  Mild  elevations:  primary  cardiac  arrhythmias  Mild elevations: primary cardiac arrhythmias

  
NNaattrriiuurreettiicc  ppeeppttiiddeess  

  Body’s  natural  diuretics,  also  vasodilators  Body’s natural diuretics, also vasodilators
  B-type  natriuretic  peptide  (BNP)  B-type natriuretic peptide (BNP)

RReelleeaasseedd  iinn  rreessppoonnssee  ttoo  iinnccrreeaasseess  iinn  vveennttrriiccuullaarr  aanndd  aattrriiaall  ssttrreettcchh,,  ddiisstteennssiioonn  
  Atrial  natriuretic  peptide  (ANP)  Atrial natriuretic peptide (ANP)

RReelleeaasseedd  iinn  rreessppoonnssee  ttoo  aattrriiaall  ssttrreettcchh  
  

BBNNPP  iinn  vveetteerriinnaarryy  ccaarrddiioollooggyy  
BBNNPP  mmoolleeccuulleess::  

  Pro-BNP  Pro-BNP
  BNP  BNP
  NT-proBNP  (inactive  metabolite)  NT-proBNP (inactive metabolite)

CCuurrrreennttllyy  mmoosstt  tthhoorroouugghhllyy  eevvaalluuaatteedd  
PPrriimmaarryy  cclliinniiccaall  uuttiilliittyy::  

  Differentiation  of  cardiac  disease  from  respiratory  disease  in  evaluation  of  the  
dyspneic  patient  
Differentiation of cardiac disease from respiratory disease in evaluation of the
dyspneic patient

  Value  in  cats  >  dogs  Value in cats > dogs
BBNNPP  iinn  hhuummaannss::  bbeeddssiiddee  EERR,,  pprrooggnnoossiiss,,  rreessppoonnssee  ttoo  ttrreeaattmmeenntt  

  
UUssee  ooff  BBNNPP  iinn  aassyymmppttoommaattiicc  aanniimmaallss  

  NotNot  currently  a  useful  screening  test  in  clinically  healthy  animals  unless  heart  
disease  is  suspected  (murmur,  gallop,  cardiomegaly)  

currently a useful screening test in clinically healthy animals unless heart
disease is suspected (murmur, gallop, cardiomegaly)

MMaayy  aaiidd  iinn  ddeecciiddiinngg  iiff  eecchhooccaarrddiiooggrraamm  iiss  ooff  hhiigghheerr  vvaalluuee,,  ppaarrttiiccuullaarrllyy  iinn  
oowwnneerrss  wwiitthh  ffiinnaanncciiaall  ccoonncceerrnnss  
AAggaaiinn,,  vvaalluuee  iinn  ccaattss  >>  ddooggss  

  NotNot  useful  as  a  screening  test  or  for  assessing  severity  in  asymptomatic  dogs  
with  mitral  valve  disease  

useful as a screening test or for assessing severity in asymptomatic dogs
with mitral valve disease

  
  
66..  CCaarrddiiaacc  ccaatthheetteerriizzaattiioonn  

      DDiiaaggnnoossttiicc::  
  Constrictive  pericarditis  Constrictive pericarditis
  Congenital  heart  disease  Congenital heart disease

GGeenneerraallllyy  pprree--  aanndd  ppoosstt--oopp  bbaalllloooonn  vvaallvvuullooppllaassttyy  
SSuuppppoorrttiivvee  ccaarree--aassssoocciiaatteedd::  

  Swan-Ganz  balloon  pulmonary  capillary  wedge  pressure  (PCWP)  monitoring  Swan-Ganz balloon pulmonary capillary wedge pressure (PCWP) monitoring
  Central  venous  pressure  monitoring  Central venous pressure monitoring
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77..  AAnnggiiooggrraapphhyy  
 
88..  FFlluuoorroossccooppyy  
 
99..  CCTT//MMRRII  

                                    TThhee  ffuuttuurree……??  
 
 
TTHHEERRAAPPYY  
  
11..  IInntteerrvveennttiioonnaall  tthheerraappiieess  
 

DDeevviiccee  cclloossuurree  ooff  lleefftt--ttoo--rriigghhtt  sshhuunnttiinngg  ppaatteenntt  dduuccttuuss  aarrtteerriioossuuss  ((PPDDAA))  
BBaalllloooonn  vvaallvvuullooppllaassttyy  ffoorr  vvaallvvuullaarr  ppuullmmoonniicc  sstteennoossiiss  
EEnnddooccaarrddiiaall//eeppiiccaarrddiiaall  ppaacceemmaakkeerr  iimmppllaannttaattiioonn  ffoorr  ssyymmppttoommaattiicc  bbrraaddyyccaarrddiiaa  
AAsssseessssmmeenntt  aanndd  ttrreeaattmmeenntt  ooff  ootthheerr  ccaarrddiioovvaassccuullaarr  aannoommaalliieess  

  Atrial  septal  defect  Atrial septal defect
  Ventricular  septal  defect  Ventricular septal defect
  Systemic-to-pulmonary  vascular  malformations  Systemic-to-pulmonary vascular malformations
  Cor  triatriatum  dexter,  other  obstructive  caval  lesions  Cor triatriatum dexter, other obstructive caval lesions

IInnttrraattrraacchheeaall  sstteenntt  ppllaacceemmeenntt  ffoorr  ttrraacchheeaall  ccoollllaappssee  
PPoorrttoossyysstteemmiicc  sshhuunntt  aasssseessssmmeenntt,,  cclloossuurree  
CChheemmooeemmbboolliizzaattiioonn  ooff  pprriimmaarryy  nneeooppllaassttiicc  lleessiioonnss  

  
22..  MMeeddiiccaall  tthheerraappyy  ffoorr  hheeaarrtt  ddiisseeaassee  iinn  ddooggss  aanndd  ccaattss  
 

WWhhaatt  ddiissttiigguuiisshheess  aa  ccaarrddiioollooggiisstt??  
  Knowledge  of  cardiovascular  physiology,  anatomy  Knowledge of cardiovascular physiology, anatomy
  Understanding  of  and  exposure  to:  Understanding of and exposure to:

CCaarrddiioovvaassccuullaarr  rreesseeaarrcchh  aanndd  lliitteerraattuurree  
PPrriinncciipplleess  ooff  ccaarrddiioovvaassccuullaarr  tthheerraappyy  
AAwwaarreenneessss  &&  aaddhheerreennccee  ttoo  ccuurrrreenntt  gguuiiddeelliinneess  ffoorr  ccaarrddiioovvaassccuullaarr  tthheerraappyy  
CCaassee  vvoolluummee,,  eexxppeerriieennccee,,  vvaarriieettyy  

 
Diagnostics  and  interventional  therapies:Diagnostics and interventional therapies:  tthhee  sseeppaarraattiioonn  bbeettwweeeenn  ccaarrddiioollooggiissttss  aanndd  nnoonn--
ccaarrddiioollooggiissttss  iiss  mmoorree  ttaannggiibbllee  

““TToooollss  aanndd  ttooyyss””  
  Training  in  acquisition  and  interpretation  of  various  types  of  imaging  Training in acquisition and interpretation of various types of imaging
  Access  to  newer,  more  advanced  technologies  in  residency  setting  Access to newer, more advanced technologies in residency setting

  
WWiitthh  rreeggaarrddss  ttoo  medicalmedical  tthheerraappyy,,  tthhiiss  sseeppaarraattiioonn  iiss  lleessss  ttaannggiibbllee  

  Minimal  gap  in  access  to  cardiovascular  medications  Minimal gap in access to cardiovascular medications
  All  veterinarians  received  basic  training  in  cardiovascular  pharmacology  All veterinarians received basic training in cardiovascular pharmacology
  Cardiovascular  medications  are  the  medical  “tools”  of  a  cardiologist,  however….  Cardiovascular medications are the medical “tools” of a cardiologist, however….

  
  
  
  
DDoo  ccaarrddiiaacc  ppaattiieennttss  ttrreeaatteedd  bbyy  ccaarrddiioollooggiissttss  ffeeeell  bbeetttteerr  aanndd//oorr  lliivvee  lloonnggeerr  tthhaann  tthhoossee  
ttrreeaatteedd  bbyy  nnoonn--ccaarrddiioollooggiissttss??  

 
  
 

    IIff  yyeess,,  tthheenn  wwhhyy??  
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  Greater  use  of  guideline-associated  therapies  among  cardiologists  Greater use of guideline-associated therapies among cardiologists
  Greater  awareness  of  and  certainty  about  advances  in  cardiovascular  

care  by  cardiologists  
Greater awareness of and certainty about advances in cardiovascular
care by cardiologists

  Cardiologists  less  likely  to  prescribe  drugs  lacking  evidence  of  
effectiveness  
Cardiologists less likely to prescribe drugs lacking evidence of
effectiveness

  Greater  use  of  advanced  diagnostic  imaging  and  interventional  therapy  
in  patients  treated  by  cardiologists  
Greater use of advanced diagnostic imaging and interventional therapy
in patients treated by cardiologists

  
RRoollee  ooff  tthhee  ffaammiillyy  pprraaccttiittiioonneerr  aanndd  ccaarrddiioollooggiisstt  wwoorrkkiinngg  ttooggeetthheerr    
 

PPrriimmaarryy  ((ffaammiillyy))  pprraaccttiittiioonneerrss  aarree  tthhee  rreeaall  eeyyeess,,  eeaarrss  aanndd  hhaannddss  ooff  tthhee  ccaarrddiioollooggiisstt  
  
YYoouu  wwiillll  aallmmoosstt  iinnvvaarriiaabbllyy::  

  First  establish  the  presence  of  occult  cardiac  disease  First establish the presence of occult cardiac disease
  Be  notified  of  the  patient’s  initial  onset  of  clinical  signs  by  the  owner  Be notified of the patient’s initial onset of clinical signs by the owner
  Be  the  recipient  of  the  first  visit  in  crisis!  Be the recipient of the first visit in crisis!

 
WWhhaatt  iiss  tthhee  bbeesstt  wwaayy  ffoorr  tthhiiss  rreellaattiioonnsshhiipp  ttoo  ffuunnccttiioonn??  

  
IInnvvoollvveemmeenntt  ooff  tthhee  ccaarrddiioollooggiisstt  mmaayy  bbee  mmoosstt  bbeenneeffiicciiaall  eeaarrllyy  iinn  tthhee  ccoouurrssee  ooff  ddiisseeaassee  aanndd  iinn  
ttiimmeess  ooff  cclliinniiccaall  ccrriissiiss  

  
EEaarrllyy  iinnvvoollvveemmeenntt  eennaabblleess  ccoommpplleettee  cchhaarraacctteerriizzaattiioonn  ooff  tthhee  iinniittiiaall  ddiisseeaassee  pprroocceessss  

--SSeevveerriittyy,,  pprrooggnnoossiiss  
--PPrreesseennccee  ooff  ccoonnccuurrrreenntt  pprroocceesssseess  ((ee..gg..  ppuullmmoonnaarryy  hhyyppeerrtteennssiioonn))  
--SSeerrvveess  aass  bbaasseelliinnee  iiff  tthheessee  ccoonnccuurrrreenntt  pprroocceesssseess  aarree  nnoott  yyeett  pprreesseenntt  
--EEnnaabblleess  ccaarrddiioollooggiisstt,,  pprriimmaarryy  ccaarree  vveetteerriinnaarriiaann,,  aanndd  cclliieenntt  ttoo  ddeevveelloopp  mmoosstt  

aapppprroopprriiaattee  tthheerraappeeuuttiicc  ppllaann  
  
Going  forward:Going forward:  

»»  Increased  compliance  Increased compliance

»»  Decreased  confusion  Decreased confusion

»»  Increased  likelihood  of  benefit  from  therapies  that  improve  
long-term  outcome  with  chronic  use  
Increased likelihood of benefit from therapies that improve
long-term outcome with chronic use

  
  
MMiillddeerr  ffoorrmmss  ooff  cclliinniiccaall  ddeeccoommppeennssaattiioonn  
 

RRoollee  ooff  tthhee  pprriimmaarryy  pprraaccttiittiioonneerr  iiss  paramountparamount  
  Ability  to  identify  early  signs  of  decompensation,  which  may  be  unique  to  

some  patients  
Ability to identify early signs of decompensation, which may be unique to
some patients

  Ability  to  intervene  with  medication  adjustment  when  necessary  to  avert  
complete  decompensation  
Ability to intervene with medication adjustment when necessary to avert
complete decompensation

 
RRoollee  ooff  ccaarrddiioollooggiisstt::  availabilityavailability  

  Aid  in  determination  of  whether  clinical  signs  truly  are  cardiac  in  origin  Aid in determination of whether clinical signs truly are cardiac in origin
  Consultation,  recommendations  for  diagnostics/medication  adjustment  Consultation, recommendations for diagnostics/medication adjustment
  Complete  evaluation  often  not  necessary  Complete evaluation often not necessary
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SSeevveerree//ccoommpplleettee  ddeeccoommppeennssaattiioonn  
 

 
AAddvvaanncceedd  ccaarree  lliikkeellyy  nneecceessssaarryy  

CCoommpplleettee  ccaarrddiiaacc  rreeeevvaalluuaattiioonn  ttoo  aasssseessss  ffoorr  ssiiggnniiffiiccaanntt  cchhaannggeess  iinn  ccaarrddiiaacc  ssttrruuccttuurree,,  
ffuunnccttiioonn,,  pphhyyssiioollooggyy  

 
AAcccceessss  ttoo  aanndd  eexxppeerriieennccee  wwiitthh  mmoorree  iinntteennssiivvee  ffoorrmmss  ooff  ttrreeaattmmeenntt  aanndd  ssuuppppoorrttiivvee  ccaarree  

  Less  commonly  used  cardiac  drugs  Less commonly used cardiac drugs
  Multiple  drug  infusions  Multiple drug infusions
  Advanced  vital  sign  monitoring  Advanced vital sign monitoring
  Intensive  care  Intensive care
  Other  specialists    Other specialists

  
  
““WWee  ccaarrddiioollooggiissttss  aarree  eennggrroosssseedd,,  ddaayy  iinn  aanndd  ddaayy  oouutt,,  iinn  tthhee  iinnttrriiccaacciieess  ooff  ccaarrddiioovvaassccuullaarr  ccaarree..  BByy  oouurr  oowwnn  cchhooiiccee  
aanndd  aafftteerr  yyeeaarrss  ooff  ssppeecciiaalliizzeedd  ssttuuddyy,,  wwee  bbeeccoommee  eexxppeerrttss  oonn  tthhee  ccaarrddiioovvaassccuullaarr  ssyysstteemm……  UUnnlliikkee  iinntteerrnniissttss  aanndd  
ffaammiillyy  pprraaccttiittiioonneerrss,,  wwhhoo  mmuusstt  mmaaiinnttaaiinn  mmoorree  tthhaann  aa  wwoorrkkiinngg  kknnoowwlleeddggee  ooff  mmuullttiippllee  hhuummaann  ssyysstteemmss,,  wwee  ffooccuuss  oonn  
ccaarrddiioollooggyy……  

  
““……EEaacchh  mmoonntthh,,  hhuunnddrreeddss  ooff  mmeeddiiccaall  jjoouurrnnaallss  ddiissppeerrssee  tthhoouussaannddss  ooff  aarrttiicclleess,,  mmaannyy  ooff  tthheemm  rreevveeaalliinngg  ffiinnddiinnggss  tthhaatt  
aarree  ddiirreeccttllyy  rreelleevvaanntt  ttoo  ppaattiieenntt  ccaarree..  AAss  oovveerrwwhheellmmiinngg  aass  tthhiiss  vvoolluummee  ccaann  bbee,,  wwee  ccaarrddiioollooggiissttss  hhaavvee  tthhee  oobblliiggaattiioonn  
((aanndd  ssoommee  wwoouulldd  ssaayy  lluuxxuurryy))  ooff  sseelleeccttiinngg……tthhoossee  aarrttiicclleess  tthhaatt  ffooccuuss  oonn  ccaarrddiioollooggyy..  MMoosstt  ooff  uuss  aallssoo  rreeaadd  sseelleeccttiioonnss  
ffrroomm  tthhee  mmoorree  ggeenneerraall  mmeeddiiccaall  jjoouurrnnaallss……ssoo  tthhaatt  wwee  rreemmaaiinn  aawwaarree  ooff  tthhee  nnoonnccaarrddiioollooggiiccaall  iissssuueess  ffaacciinngg  oouurr  
ppaattiieennttss..  BBuutt  wwee  ddoo  nnoott  hhaavvee  ttoo  mmaaiinnttaaiinn  iinnttiimmaattee  kknnoowwlleeddggee  ooff  aallll  ooff  tthheessee  aarreeaass..  TThhee  nneeeeddss  ooff  oouurr  ppaattiieennttss——  
ggeenneerraallllyy  rreessttrriicctteedd  ttoo……ccaarrddiioovvaassccuullaarr  ddiisseeaassee  oorr  rriisskk  ffoorr  iitt——receive  our  undivided  attentionreceive our undivided attention..””  

  
--DDoouuggllaass  PP..  ZZiippeess  
PPrreessiiddeenntt,,  AAmmeerriiccaann  CCoolllleeggee  ooff  CCaarrddiioollooggyy,,  22000011  

  
 
 
 
 
 
 
 
 
Meet Our Cardiologist  -  Gordon D. Peddle, VMD, DACVIM (Cardiology) 
 
Dr. Peddle is originally from Long Island, NY.  He received a BS in Animal Science from Cornell University 
and his Veterinariae Medicinae Doctoris (VMD) degree from the University of Pennsylvania, School of 
Veterinary Medicine.  He completed an internship in small animal medicine and surgery at Oradell Animal 
Hospital in Paramus, NJ before returning to the University of Pennsylvania to complete a residency in 
veterinary cardiology.   
 
Though fascinated by virtually all aspects of veterinary and human cardiology, Dr. Peddle has a special 
interest in pericardial disease, pulmonary hypertension, congenital heart disease, infectious endocarditis, 
heart failure therapy, and catheter-based interventions.  He is currently involved in active research 
investigating alternative diuretic therapies for heart failure and investigation of cardiac biomarkers as 
indicators of presence and severity of cardiac disease.  Dr. Peddle has been published in a variety of 
veterinary journals on both cardiac and non-cardiac subjects, including original research, review articles and 
case reports.  Dr. Peddle plans to continue active research within veterinary cardiology via pursuit of clinical 
trials and evaluation of uncommon diseases. 
 
Dr. Peddle enjoys traveling to far off places like Africa, and is an avid New York sports fan.  He also enjoys 
spending free time with his golden retriever, James, who has subaortic stenosis, and is still doing well at the 
age of five. 
 
 


	Veterinary Cardiology - More than just an echo…
	 Veterinary cardiology is the science, clinical practice, and advancement of the diagnosis and treatment of cardiovascular and cardiovascular-related disease in animals.
	 The gold standard of care for veterinary cardiac patients is diagnosis and treatment by a Board-certified veterinary cardiologist.

	Scope of Care delivered by a Veterinary Cardiologist
	Diagnostics
	Patient evaluation
	History
	Cardiovascular examination
	Physiologic recordings
	Noninvasive blood pressure assessment
	Six and ten-lead electrocardiography
	Ambulatory electrocardiography (Holter monitoring, event monitoring)
	Imaging
	Thoracic radiography
	Transthoracic echocardiography
	Transesophageal echocardiography
	Contrast echocardiography
	Cardiac biomarkers
	Cardiac catheterization
	Ventriculography/Angiography
	Fluoroscopy
	CT/MRI
	Therapy
	Interventional (vascular access, transcatheter surgery)
	Device closure of left-to-right shunting PDA
	Balloon valvuloplasty for valvular pulmonic stenosis
	Endocardial/epicardial pacemaker implantation 
	Assessment and treatment of other cardiovascular anomalies
	Intratracheal stent placement for tracheal collapse
	Portosystemic shunt assessment, closure
	Chemoembolization of primary neoplastic lesions

	DIAGNOSTICS
	Patient Evaluation Parameters
	1.  History
	Signalment
	Syncope vs seizure vs… other?
	Acute vs chronic?
	Progressive vs static?
	Appropriate signs?
	Dog
	Cat

	Response to previous treatment?
	Real
	Apparent


	2.  Cardiovascular examination
	Perfusion parameters
	Auscultation
	Jugular pulse assessment/abdominojugular test
	Likelihood of congestive heart failure

	Physiologic Recording Parameters
	1. Noninvasive blood pressure assessment
	2. Six and ten-lead electrocardiography
	 Rhythm assessment
	 Conduction abnormalities
	 Hypertrophy patterns
	 S-T segment changes
	3. Ambulatory electrocardiography (Holter) monitoring
	 Establish causation between clinical signs and cardiac dysrhythmias
	Bradycardia vs tachycardia vs….. Both?

	 Identification of occult disease
	 Rate control assessment


	Imaging Parameters
	1. Thoracic radiography
	Heart failure or no heart failure?
	“...that is the question…”

	Severity of disease
	Progression of disease
	Are we sitting on a powder keg?

	Response to therapy
	Rule in, rule out
	Extracardiac structures

	2. Echocardiography
	The cardiologist’s test of choice…right?
	Yes…………and No

	Echocardiography: limitations
	 Unable to diagnose congestive heart failure by itself
	 Very dependent on cardiovascular loading conditions
	 By comparison to other imaging modalities, relatively poor image resolution
	 Limited assessment of non-cardiac intrathoracic structures

	Echocardiography: Strengths
	Provides information about cardiac chamber sizes and function
	- Presence of disease does not guarantee causation

	Provides information about valve structure and function
	Provides information about direction, nature, and velocity of blood flow into and out of cardiac chambers
	- Allows for estimation of chamber-to-chamber pressure gradients


	Echocardiography: Clinical utility
	Establishing baseline parameters and serial monitoring of progression of disease
	 …any better than a chest radiograph?

	Determination/confirmation of source of murmur
	 More important in some patients than others

	Identification of occult HCM in cats
	Severity of stenotic or regurgitant flow
	Identification of:
	 Cardiac neoplasia….most of the time
	 Intracardiac thrombi
	 Vegetative lesions…sometimes
	 Effusions

	Complex congenital heart disease
	Identification of myocardial dysfunction
	 Systolic function
	Screening for occult DCM
	Progression of any type of cardiac disease to overt ventricular failure

	 Diastolic function
	Feline myocardial disease
	Geriatric patients



	3. Transesophageal Echocardiography
	Screening for pulmonary hypertension (PH)
	 Pressure gradient = 4V2  V = velocity
	 Peak tricuspid regurgitant velocity
	Normal < ~ 3.0 meters/sec
	> 3.0 meters/sec supports elevated systolic RV-RA pressure gradient

	 Pulmonary insufficiency velocity
	Peak: provides estimate of mean pulmonary artery pressure
	End-diastolic: provides estimate of end-diastolic pulmonary artery pressure

	 Clinical utility higher in veterinary patients because cardiac catheterization less practical


	Pulmonic insufficiency profile:
	Mean pulmonary artery pressure ~ 64 mm Hg
	End-diastolic pulmonary artery pressure ~ 32 mm Hg

	4. Contrast echocardiography
	Identification of small or bidirectional intracardiac shunts
	Identification of right-to-left shunting PDA
	Identification of less common congenital cardiac malformations
	Ex: Cor triatriatum

	Assessment of cardiac volume, mass, perfusion

	5. Cardiac biomarkers
	Cardiac Troponin I (cTnI)
	 “ALT for the heart…”
	 Marker of myocardial inflammation, damage
	 Bedside test (i-stat): normal < 0.06 ng/mL
	 Marked elevations: infarction, myocarditis
	 Mild elevations: primary cardiac arrhythmias

	Natriuretic peptides
	 Body’s natural diuretics, also vasodilators
	 B-type natriuretic peptide (BNP)
	Released in response to increases in ventricular and atrial stretch, distension

	 Atrial natriuretic peptide (ANP)
	Released in response to atrial stretch



	BNP in veterinary cardiology
	BNP molecules:
	 Pro-BNP
	 BNP
	 NT-proBNP (inactive metabolite)
	Currently most thoroughly evaluated


	Primary clinical utility:
	 Differentiation of cardiac disease from respiratory disease in evaluation of the dyspneic patient
	 Value in cats > dogs

	BNP in humans: bedside ER, prognosis, response to treatment
	Use of BNP in asymptomatic animals
	 Not currently a useful screening test in clinically healthy animals unless heart disease is suspected (murmur, gallop, cardiomegaly)
	May aid in deciding if echocardiogram is of higher value, particularly in owners with financial concerns
	Again, value in cats > dogs

	 Not useful as a screening test or for assessing severity in asymptomatic dogs with mitral valve disease


	6. Cardiac catheterization
	   Diagnostic:
	 Constrictive pericarditis
	 Congenital heart disease
	Generally pre- and post-op balloon valvuloplasty


	Supportive care-associated:
	 Swan-Ganz balloon pulmonary capillary wedge pressure (PCWP) monitoring
	 Central venous pressure monitoring

	7. Angiography
	8. Fluoroscopy
	9. CT/MRI
	                  The future…?


	THERAPY
	1. Interventional therapies
	Device closure of left-to-right shunting patent ductus arteriosus (PDA)
	Balloon valvuloplasty for valvular pulmonic stenosis
	Endocardial/epicardial pacemaker implantation for symptomatic bradycardia
	Assessment and treatment of other cardiovascular anomalies
	 Atrial septal defect
	 Ventricular septal defect
	 Systemic-to-pulmonary vascular malformations
	 Cor triatriatum dexter, other obstructive caval lesions

	Intratracheal stent placement for tracheal collapse
	Portosystemic shunt assessment, closure
	Chemoembolization of primary neoplastic lesions

	2. Medical therapy for heart disease in dogs and cats
	What distiguishes a cardiologist?
	 Knowledge of cardiovascular physiology, anatomy
	 Understanding of and exposure to:
	Cardiovascular research and literature
	Principles of cardiovascular therapy
	Awareness & adherence to current guidelines for cardiovascular therapy
	Case volume, experience, variety


	Diagnostics and interventional therapies: the separation between cardiologists and non-cardiologists is more tangible
	“Tools and toys”
	 Training in acquisition and interpretation of various types of imaging
	 Access to newer, more advanced technologies in residency setting


	With regards to medical therapy, this separation is less tangible
	 Minimal gap in access to cardiovascular medications
	 All veterinarians received basic training in cardiovascular pharmacology
	 Cardiovascular medications are the medical “tools” of a cardiologist, however….

	Do cardiac patients treated by cardiologists feel better and/or live longer than those treated by non-cardiologists?

	If yes, then why?
	 Greater use of guideline-associated therapies among cardiologists
	 Greater awareness of and certainty about advances in cardiovascular care by cardiologists
	 Cardiologists less likely to prescribe drugs lacking evidence of effectiveness

	 Greater use of advanced diagnostic imaging and interventional therapy in patients treated by cardiologists

	Role of the family practitioner and cardiologist working together 
	Primary (family) practitioners are the real eyes, ears and hands of the cardiologist
	You will almost invariably:
	 First establish the presence of occult cardiac disease
	 Be notified of the patient’s initial onset of clinical signs by the owner
	 Be the recipient of the first visit in crisis!

	What is the best way for this relationship to function?
	Involvement of the cardiologist may be most beneficial early in the course of disease and in times of clinical crisis
	Early involvement enables complete characterization of the initial disease process
	-Severity, prognosis
	-Presence of concurrent processes (e.g. pulmonary hypertension)
	-Serves as baseline if these concurrent processes are not yet present
	-Enables cardiologist, primary care veterinarian, and client to develop most appropriate therapeutic plan
	Going forward:
	» Increased compliance
	» Decreased confusion
	» Increased likelihood of benefit from therapies that improve long-term outcome with chronic use





	Milder forms of clinical decompensation
	Role of the primary practitioner is paramount
	 Ability to identify early signs of decompensation, which may be unique to some patients
	 Ability to intervene with medication adjustment when necessary to avert complete decompensation
	Role of cardiologist: availability
	 Aid in determination of whether clinical signs truly are cardiac in origin
	 Consultation, recommendations for diagnostics/medication adjustment
	 Complete evaluation often not necessary



	Severe/complete decompensation
	Advanced care likely necessary
	Complete cardiac reevaluation to assess for significant changes in cardiac structure, function, physiology
	Access to and experience with more intensive forms of treatment and supportive care
	 Less commonly used cardiac drugs
	 Multiple drug infusions
	 Advanced vital sign monitoring
	 Intensive care
	 Other specialists 

	“We cardiologists are engrossed, day in and day out, in the intricacies of cardiovascular care. By our own choice and after years of specialized study, we become experts on the cardiovascular system… Unlike internists and family practitioners, who must maintain more than a working knowledge of multiple human systems, we focus on cardiology…
	“…Each month, hundreds of medical journals disperse thousands of articles, many of them revealing findings that are directly relevant to patient care. As overwhelming as this volume can be, we cardiologists have the obligation (and some would say luxury) of selecting…those articles that focus on cardiology. Most of us also read selections from the more general medical journals…so that we remain aware of the noncardiological issues facing our patients. But we do not have to maintain intimate knowledge of all of these areas. The needs of our patients— generally restricted to…cardiovascular disease or risk for it—receive our undivided attention.”
	-Douglas P. Zipes
	President, American College of Cardiology, 2001



