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Disclosures	
  

•  Inexperience	
  
•  Lack	
  of	
  confidence	
  
•  Inability	
  to	
  match	
  clothes	
  well	
  
•  Laugh	
  at	
  my	
  own	
  jokes	
  



Case	
  1	
  

•  97F	
  admiJed	
  with	
  Corynebacterium	
  sepsis	
  
•  VVI	
  PPM	
  followed	
  at	
  a	
  different	
  centre	
  
•  In	
  lieu	
  of	
  her	
  regular	
  appointment,	
  while	
  an	
  
inpaMent,	
  she	
  is	
  interrogated	
  





Case	
  1	
  

•  What	
  do	
  you	
  recommend	
  for	
  this	
  paMent?	
  
A.  Let	
  her	
  recover	
  from	
  her	
  illness	
  and	
  follow	
  up	
  as	
  

an	
  outpaMent	
  
B.  Replace	
  her	
  pack/generator	
  while	
  she	
  is	
  

admiJed	
  
C.  Place	
  a	
  temporary	
  transvenous	
  pacemaker	
  unMl	
  

she	
  has	
  finished	
  her	
  anMbioMc	
  therapy	
  then	
  
replace	
  

D.  You	
  need	
  more	
  informaMon	
  



Case	
  2	
  

•  65F	
  seen	
  in	
  rouMne	
  PPM	
  clinic	
  follow-­‐up	
  
•  Had	
  a	
  DDD	
  PPM	
  implanted	
  8yrs	
  previously	
  for	
  
vasovagal	
  syncope	
  with	
  pauses	
  





Case	
  2	
  

•  What	
  would	
  you	
  recommend	
  for	
  this	
  paMent?	
  
A.  Go	
  ahead	
  with	
  a	
  DDD	
  PPM	
  pack	
  change	
  
B.  Tell	
  her	
  she	
  obviously	
  does	
  not	
  need	
  her	
  

pacemaker	
  and	
  take	
  the	
  current	
  device	
  out	
  (and	
  
cap	
  the	
  leads)	
  

C.  Tell	
  her	
  she	
  obviously	
  does	
  not	
  need	
  her	
  
pacemaker	
  and	
  leave	
  the	
  device	
  in	
  situ	
  

D.  You	
  need	
  more	
  informaMon	
  



Case	
  3	
  

•  85F	
  with	
  poor	
  funcMonal	
  status	
  is	
  seen	
  in	
  
rouMne	
  pacemaker	
  clinic	
  follow-­‐up	
  

•  She	
  has	
  a	
  VVI	
  PPM	
  implanted	
  6yrs	
  earlier	
  
•  Her	
  other	
  past	
  medical	
  history	
  includes	
  stroke,	
  
demenMa	
  (fully	
  dependent)	
  





case	
  3	
  





Case	
  3	
  

•  What	
  would	
  you	
  recommend?	
  
A.  Proceed	
  with	
  pack	
  change	
  and	
  aJempt	
  a	
  new	
  RV	
  

lead	
  
B.  Proceed	
  with	
  pack	
  change	
  only	
  
C.  Recommend	
  against	
  any	
  procedures	
  in	
  this	
  

woman	
  
D.  You	
  need	
  more	
  informaMon	
  



Case	
  4	
  

•  84F	
  with	
  DDD	
  PPM	
  comes	
  for	
  rouMne	
  visit	
  
•  Her	
  medicaMons	
  include	
  apixaban,	
  HCTZ,	
  
candesartan,	
  acetaminophen	
  











Case	
  4	
  

•  What	
  would	
  you	
  recommend?	
  
A.  Proceed	
  with	
  DDD	
  PPM	
  pack	
  change	
  
B.  Other	
  



Case	
  5	
  

•  66M	
  with	
  DDD	
  PPM	
  for	
  complete	
  AV	
  block	
  
approaching	
  ERI	
  

•  Dependent	
  on	
  RV	
  
•  Has	
  been	
  gecng	
  recent	
  syncopal	
  episodes	
  











Case	
  5	
  

•  What	
  would	
  you	
  recommend?	
  
A.  Proceed	
  with	
  DDD	
  PPM	
  pack	
  change	
  and	
  new	
  RV	
  

lead	
  and	
  cap	
  the	
  old	
  RV	
  lead	
  
B.  Proceed	
  with	
  lead	
  extracMon,	
  new	
  device	
  and	
  RV	
  

lead	
  
C.  Proceed	
  with	
  new	
  DDD	
  PPM	
  on	
  the	
  right	
  side	
  



Case	
  6	
  

•  65M	
  with	
  DDD	
  PPM	
  for	
  complete	
  AV	
  block	
  
tripped	
  ERI	
  last	
  month	
  

•  Dependent	
  on	
  the	
  RV	
  
•  At	
  implant,	
  had	
  normal	
  LV	
  funcMon	
  
•  2	
  years	
  ago	
  had	
  angiogram	
  because	
  of	
  LV	
  
dysfuncMon	
  (LVEF	
  40%),	
  no	
  HF	
  



Case	
  6	
  

•  What	
  would	
  you	
  recommend?	
  
A.  Proceed	
  with	
  DDD	
  PPM	
  pack	
  change	
  
B.  Proceed	
  with	
  CRT-­‐D	
  upgrade	
  by	
  adding	
  RV	
  and	
  

LV	
  leads	
  
C.  Proceed	
  with	
  CRT-­‐P	
  upgrade	
  by	
  adding	
  LV	
  lead	
  
D.  You	
  need	
  more	
  informaMon	
  



Terminology	
  

•  ERI	
  =	
  elecMve	
  replacement	
  indicator	
  
•  ERN	
  =	
  elecMve	
  replacement	
  near	
  
•  ERT	
  =	
  esMmated	
  replacement	
  Mme	
  
•  RRT	
  =	
  recommended	
  replacement	
  Mme	
  
•  EOL	
  =	
  end	
  of	
  life	
  













20mos,	
  <8	
  -­‐	
  32mos	
  
50%	
  up	
  to	
  20mos	
  
vast	
  majority	
  more	
  at	
  least	
  8mos	
  
minority	
  more	
  than	
  32mos	
  





***Longevity	
  esMmates	
  are	
  
ESTIMATES***	
  



***Longevity	
  esMmates	
  are	
  
ESTIMATES***	
  

•  PaMent	
  usage	
  (dependency,	
  shocks)	
  
•  Programming	
  features	
  
•  Lead	
  characterisMcs	
  (threshold	
  and	
  
impedance)	
  

•  Probability	
  



Approach	
  

• PPM	
  vs	
  ICD	
  



•  History	
  

•  ExaminaMon	
  

•  Device	
  

•  InvesMgaMons	
  



History	
  
•  Symptoms	
  
– symptoms	
  of	
  too	
  slow	
  
– symptoms	
  of	
  too	
  fast	
  
– symptoms	
  of	
  heart	
  failure	
  
– symptoms	
  of	
  the	
  device	
  

•  Allergies	
  
•  Past	
  Medical	
  History	
  
•  MedicaMons	
  
– oral	
  anMcoagulaMon	
  
– dual	
  anMplatelet	
  agents	
  



ExaminaMon	
  

•  Site	
  

•  Signs	
  of	
  heart	
  failure	
  



Device	
  

1.  Prior	
  Implant	
  (access,	
  submuscular,	
  complic)	
  
2.  BaJery	
  Longevity	
  
3.  Do	
  the	
  leads	
  work?	
  
–  threshold,	
  sensing,	
  impedance	
  
***bipolar	
  vs	
  unipolar	
  configuraMon***	
  

4.  Does	
  the	
  paMent	
  work?	
  
–  %pacing	
  and	
  dependency	
  (-­‐>	
  is	
  a	
  spectrum)	
  
–  histogram	
  
–  new	
  important	
  episodes	
  



InvesMgaMons	
  

•  ECG	
  -­‐>	
  always	
  a	
  good	
  idea	
  

•  Preprocedure	
  bloodwork	
  
– creaMnine	
  is	
  ojen	
  the	
  new	
  INR	
  



Major	
  Decisions	
  

1.  Does	
  the	
  paMent	
  sMll	
  need	
  a	
  device?	
  
2.  Does	
  the	
  paMent	
  need	
  the	
  same	
  device?	
  
–  consider	
  upgrade	
  to	
  CRT	
  if	
  
•  LV	
  dysfuncMon	
  
•  high	
  degree	
  of	
  pacing	
  or	
  underlying	
  LBBB	
  
•  NYHA	
  >=	
  2	
  

–  consider	
  upgrade	
  to	
  ICD	
  if	
  
•  LVEF	
  <=35%	
  
•  sustained	
  VT	
  



Decision	
  Aides	
  

•  ECHO	
  

•  MUGA	
  

•  6	
  Minute	
  Walk	
  Test	
  



Major	
  Decisions	
  

3.  Does	
  the	
  paMent	
  need	
  new	
  leads?	
  
***ALWAYS	
  A	
  BALANCE***	
  

BENEFITS	
   	
   	
   	
   	
  RISKS	
  
-­‐old	
  lead	
  drains	
  baJery? 	
  -­‐new	
  lead	
  same/worse?	
  
-­‐requires	
  AV	
  synchrony? 	
  -­‐PNX/perf/dislodg?	
  
-­‐lower	
  inf	
  risk	
  concurrently?	
  -­‐slightly	
  higher	
  inf	
  risk?	
  
	
  
-­‐are	
  the	
  old	
  leads	
  on	
  advisory?	
  



Risk	
  of	
  infecMon	
  

•  No	
  Device	
  

•  New	
  Device	
  

•  Pack	
  Change	
  

•  Upgrade	
  or	
  Revision	
  

HIGHER	
  
RISK	
  



Major	
  Decisions	
  

4.  Does	
  the	
  paMent	
  need	
  fewer	
  leads?	
  
-­‐capping	
  an	
  RA	
  lead	
  
-­‐capping	
  an	
  LV	
  lead	
  
-­‐downgrading	
  from	
  ICD	
  to	
  PPM	
  
	
  end	
  of	
  life,	
  LV	
  recovery,	
  changing	
  evidence	
  
	
  

5.  Does	
  the	
  paMent	
  need	
  a	
  new	
  site?	
  
ie:	
  pocket	
  revision,	
  submuscular	
  implant	
  



Major	
  Decisions	
  

6.  Timing?	
  
–  longevity	
  
–  dependency	
  
–  travel	
  
–  recent/upcoming	
  medical	
  issues	
  



PerioperaMve	
  Issues	
  

•  AnMcoagulaMon	
  management	
  
	
  
•  Needs	
  a	
  temporary	
  pacemaker?	
  

•  Follow-­‐up	
  ajerwards	
  (especially	
  if	
  upgraded)	
  



Case	
  1	
  

•  97F	
  admiJed	
  with	
  Corynebacterium	
  sepsis	
  
•  VVI	
  PPM	
  followed	
  at	
  a	
  different	
  centre	
  
•  In	
  lieu	
  of	
  her	
  regular	
  appointment,	
  while	
  an	
  
inpaMent,	
  she	
  is	
  interrogated	
  





Case	
  1	
  

•  What	
  do	
  you	
  recommend	
  for	
  this	
  paMent?	
  
A.  Let	
  her	
  recover	
  from	
  her	
  illness	
  and	
  follow	
  up	
  as	
  

an	
  outpaMent	
  
B.  Replace	
  her	
  pack/generator	
  while	
  she	
  is	
  

admiJed	
  
C.  Place	
  a	
  temporary	
  transvenous	
  pacemaker	
  unMl	
  

she	
  has	
  finished	
  her	
  anMbioMc	
  therapy	
  then	
  
replace	
  

D.  You	
  need	
  more	
  informaMon	
  



Case	
  2	
  

•  65F	
  seen	
  in	
  rouMne	
  PPM	
  clinic	
  follow-­‐up	
  
•  Had	
  a	
  DDD	
  PPM	
  implanted	
  8yrs	
  previously	
  for	
  
vasovagal	
  syncope	
  with	
  pauses	
  





Case	
  2	
  

•  What	
  would	
  you	
  recommend	
  for	
  this	
  paMent?	
  
A.  Go	
  ahead	
  with	
  a	
  DDD	
  PPM	
  pack	
  change	
  
B.  Tell	
  her	
  she	
  obviously	
  does	
  not	
  need	
  her	
  

pacemaker	
  and	
  take	
  the	
  current	
  device	
  out	
  (and	
  
cap	
  the	
  leads)	
  

C.  Tell	
  her	
  she	
  obviously	
  does	
  not	
  need	
  her	
  
pacemaker	
  and	
  leave	
  the	
  device	
  in	
  situ	
  

D.  You	
  need	
  more	
  informaMon	
  



Case	
  3	
  

•  85F	
  with	
  poor	
  funcMonal	
  status	
  is	
  seen	
  in	
  
rouMne	
  pacemaker	
  clinic	
  follow-­‐up	
  

•  She	
  has	
  a	
  VVI	
  PPM	
  implanted	
  6yrs	
  earlier	
  
•  Her	
  other	
  past	
  medical	
  history	
  includes	
  stroke,	
  
demenMa	
  (fully	
  dependent)	
  





case	
  3	
  





Case	
  3	
  

•  What	
  would	
  you	
  recommend?	
  
A.  Proceed	
  with	
  pack	
  change	
  and	
  aJempt	
  a	
  new	
  RV	
  

lead	
  
B.  Proceed	
  with	
  pack	
  change	
  only	
  
C.  Recommend	
  against	
  any	
  procedures	
  in	
  this	
  

woman	
  
D.  You	
  need	
  more	
  informaMon	
  



Case	
  4	
  

•  84F	
  with	
  DDD	
  PPM	
  comes	
  for	
  rouMne	
  visit	
  
•  Her	
  medicaMons	
  include	
  apixaban,	
  HCTZ,	
  
candesartan,	
  acetaminophen	
  











Case	
  4	
  

•  What	
  would	
  you	
  recommend?	
  
A.  Proceed	
  with	
  DDD	
  PPM	
  pack	
  change	
  
B.  Other	
  



Case	
  5	
  

•  66M	
  with	
  DDD	
  PPM	
  for	
  complete	
  AV	
  block	
  
approaching	
  ERI	
  

•  Dependent	
  on	
  RV	
  
•  Has	
  been	
  gecng	
  recent	
  syncopal	
  episodes	
  











Case	
  5	
  

•  What	
  would	
  you	
  recommend?	
  
A.  Proceed	
  with	
  DDD	
  PPM	
  pack	
  change	
  and	
  new	
  RV	
  

lead	
  and	
  cap	
  the	
  old	
  RV	
  lead	
  
B.  Proceed	
  with	
  lead	
  extracMon,	
  new	
  device	
  and	
  RV	
  

lead	
  
C.  Proceed	
  with	
  new	
  DDD	
  PPM	
  on	
  the	
  right	
  side	
  





Case	
  6	
  

•  65M	
  with	
  DDD	
  PPM	
  for	
  complete	
  AV	
  block	
  
tripped	
  ERI	
  last	
  month	
  

•  Dependent	
  on	
  the	
  RV	
  
•  At	
  implant,	
  had	
  normal	
  LV	
  funcMon	
  
•  2	
  years	
  ago	
  had	
  angiogram	
  because	
  of	
  LV	
  
dysfuncMon	
  (LVEF	
  40%),	
  no	
  HF	
  



Case	
  6	
  

•  What	
  would	
  you	
  recommend?	
  
A.  Proceed	
  with	
  DDD	
  PPM	
  pack	
  change	
  
B.  Proceed	
  with	
  CRT-­‐D	
  upgrade	
  by	
  adding	
  RV	
  and	
  

LV	
  leads	
  
C.  Proceed	
  with	
  CRT-­‐P	
  upgrade	
  by	
  adding	
  LV	
  lead	
  
D.  You	
  need	
  more	
  informaMon	
  





Conclusions	
  

•  Device	
  longevity	
  is	
  an	
  esMmate	
  only	
  

•  BaJery	
  replacement	
  is	
  an	
  opportunity	
  to	
  
reevaluate	
  the	
  paMent,	
  the	
  device,	
  and	
  
anMcipate	
  problems	
  

•  No	
  decision	
  is	
  without	
  uncertainty	
  and	
  risk	
  


