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Case	  Study	  1	  

•  76	  y/o	  diabe(c	  woman	  	  

•  Pre-‐op	  for	  R	  fem-‐pop	  by-‐pass	  (foot	  ulcer)	  

•  No	  complaint	  of	  chest	  pain	  but	  limited	  ac(vity	  due	  to	  
PVD	  





Case	  Study	  3	  

•  59	  y/o	  man	  chronic	  Hep	  C	  referred	  for	  
MPI	  prior	  to	  liver	  transplant	  

•  Smoker,	  no	  other	  risk	  factors	  





Why	  Do	  Pre-‐op	  Risk	  Assessment	  

•  Do	  all	  pa(ents	  need	  it?	  
•  What	  tests	  should	  be	  used	  when	  indicated?	  
•  Does	  every	  pa(ent	  with	  an	  abnormal	  
func(onal	  test	  need	  revasculariza(on?	  

•  What	  are	  the	  predictors	  of	  short	  and	  long	  
term	  outcome?	  

•  Does	  cardiac	  CT	  have	  a	  role	  in	  pre-‐op	  
evalua(on?	  



What	  Renders	  Surgery	  Dangerous?	  

•  Stress/Enhanced	  adrenergic	  drive/tachycardia	  
•  Fluid	  shiV	  
•  Bleeding	  
•  Imbalance	  between	  thrombosis	  and	  
fibrinolysis	  

•  Type	  of	  anesthesia	  	  



Conclusions:	  Compared	  to	  general	  anesthesia,	  neuraxial	  anesthesia	  may	  
reduce	  the	  0-‐30	  day	  mortality	  for	  pa(ents	  undergoing	  a	  surgery	  with	  an	  
intermediate-‐to-‐high	   cardiac	   risk	   (level	   of	   evidence	   moderate).	   Large	  
randomized	  clinical	  trials	  are	  needed.	  

Anesth	  Analg	  2014;119:716-‐25	  



Factors	  to	  Consider	  in	  	  
Pre-‐op	  Risk	  Assessment	  

•  Clinical	  risk	  factors	  (symptoma(c	  IHD,	  CHF,	  DM,	  CKD,	  
CVA)	  

•  Moderate	  to	  high	  surgical	  risk	  (vasc	  surgery,	  intra-‐
thoracic,	  intra-‐abdominal,	  head&neck,	  orthopedic	  
and	  prostate	  surgery)	  

•  Poor	  (<	  4METs)	  or	  unknown	  func(onal	  capacity	  	  



Clinical	  Risk	  Scores	  

•  Goldman	  et	  al	  (NEJM	  1977;	  297;845-‐50)	  
–  Ac(ve	  CV	  disease	  
–  Diabetes	  mellitus	  
–  Renal	  disease	  

•  Lee	  et	  al	  (Circula(on	  1999;100:1043-‐49)	  
–  High	  risk	  surgery	  
–  hx	  of	  CAD	  
–  hx	  of	  CHF	  
–  hx	  of	  CVA	  
–  Insulin	  dependent	  DM	  
–  Serum	  Cr	  >2	  mg/dl	  (>170	  µmol/L)	  
	  

Score	  0:	  <1%	  event	  rate	  
Score	  1-‐2:	  7%	  event	  rate	  
Score	  >	  3:	  11%	  event	  rate	  

74%	  of	  the	  pa(ents	  
18%	  of	  the	  pa(ents	  
8%	  of	  the	  pa(ents	  



Clinical	  Risk	  Scores	  
•  Am	  College	  Surgeons-‐Na(onal	  Surg	  QIP	  (NSQIP_2011)	  

–  Age	  
–  Type	  of	  surgery	  
–  Func(onal	  status	  
–  Serum	  Cr	  >1.5	  	  mg/dl	  (>130	  µmol/L)	  
–  Am	  Society	  Anesthesiology	  Class	  I-‐V	  
	  

hlp://www.surgicalriskcalculator.com/miorcardiacarrest	  
	  
	  
Advantage	  
Predicts	  outcomes	  beler	  in	  
vascular	  surgery	  than	  the	  Lee	  
score	  

	  

Disadvantage	  
Predicts	  only	  peri-‐op	  MI	  and	  
cardiac	  death,	  while	  the	  Lee	  score	  
predicts	  MI,	  death,	  pulmonary	  
oedema	  and	  heart	  block	  	  



Factors	  to	  Consider	  in	  	  
Pre-‐op	  Risk	  Assessment	  

•  Clinical	  risk	  factors	  (IHD,	  CHF,	  DM,	  CKD,	  CVA)	  

•  Moderate	  to	  high	  surgical	  risk	  (supra-‐inguinal	  vasc	  
surgery,	  intra-‐thoracic,	  intra-‐abdominal,	  head&neck,	  
orthopedic	  and	  GU	  surgery)	  

•  Poor	  (<	  4METs)	  or	  unknown	  func(onal	  capacity	  	  



2014	  ESC/ESA	  Guidelines	  on	  non-‐cardiac	  surgery	  



Periop.	  Cardiac	  Events	  in	  Vasc	  Surgery	  
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Factors	  to	  Consider	  in	  	  
Pre-‐op	  Risk	  Assessment	  

•  Clinical	  risk	  factors	  (IHD,	  CHF,	  DM,	  CKD,	  CVA)	  

•  Moderate	  to	  high	  surgical	  risk	  (supra-‐inguinal	  vasc	  
surgery,	  intra-‐thoracic,	  intra-‐abdominal,	  head&neck,	  
orthopedic	  and	  GU	  surgery)	  

•  Poor	  (<	  4METs)	  or	  unknown	  func(onal	  capacity	  	  



Combining	  Clinical	  and	  Thallium	  Data	  Op(mizes	  
Preopera(ve	  Assessment	  of	  Cardiac	  Risk	  Before	  
Major	  Vascular	  Surgery	  

Eagle	  KA	  et	  al.	  Ann	  Int	  Med	  1989;110:859-‐66	  

Conclusions:	  
	  	  	  
Pre-‐opera(ve	  DP-‐201Th	  is	  most	  useful	  for	  intermediate	  risk	  
pa(ents	  	  
	  
In	  pa(ents	  with	  one	  or	  two	  clinical	  predictors	  an	  abnormal	  
DP-‐201Th	  	  correlates	  with	  probability	  of	  events	  	  
	  
For	  nearly	  half	  the	  pa(ents	  DP-‐201Th	  is	  unnecessary	  



2013 ACC_AUC for Multimodality Imaging 



2013 ACC_AUC for Multimodality Imaging 



2013 ACC_AUC for Multimodality Imaging 



Value	  of	  Pre-‐op	  Nuclear	  Screening	  

Fom	  Beller	  and	  Zaret:	  Clinical	  Nuclear	  Cardiology,	  4th	  Edi(on	  	  	  

14	  studies	  

6	  studies	  



Gradient	  of	  MPI	  Criteria	  

•  Very	  low	  risk:	  nl	  perfusion	  and	  LVEF	  

•  Low	  risk:	  Small	  reversible	  or	  fixed	  perfusion	  defect	  

•  Intermediate	  risk:	  	  moderate	  size	  rev	  or	  fixed	  
perfusion	  defect	  w/o	  TID	  and	  	  	  	  	  	  lung	  uptake	  

•  High	  risk:	  Large	  or	  mul(ple	  perfusion	  defects;	  
moderate	  perfusion	  defects	  with	  TID	  and/or	  	  	  	  	  lung	  
uptake;	  severely	  depressed	  LVEF	  

	  	  	  

	  	  	  



Long-‐Term	  Survival	  Predictors	  

Fom	  Beller	  and	  Zaret:	  Clinical	  Nuclear	  Cardiology,	  4th	  Edi(on	  	  	  



Revasculariza(on?	  
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Benefit	  of	  Pre-‐Op	  Revasculariza(on	  

McFalls	  et	  al	  N	  Engl	  J	  Med.	  2004;	  351:2795-‐2804	  	  

Exclusions:	  
	  
*LeV	  main	  disease	  	  
*Severe	  aor(c	  stenosis	  
*LVEF<20%	  



Pre-‐Transplant	  Evalua(on	  
	  



Guidelines	  and	  Recommenda0ons	  
	  •  2012	  AHA	  Scien0fic	  Statement	  

–  Noninvasive	  stress	  tes(ng	  may	  be	  considered	  on	  the	  basis	  of	  the	  presence	  of	  mul(ple	  CAD	  risk	  factors	  regardless	  of	  
func(onal	  status	  (Class	  IIb,	  Level	  of	  Evidence	  C).	  Relevant	  risk	  factors	  include	  DM,	  prior	  CVD,	  1	  y	  on	  dialysis,	  LVH,	  age	  
60	  y,	  smoking,	  hypertension,	  and	  dyslipidemia;	  the	  specific	  number	  of	  risk	  factors	  that	  should	  be	  used	  to	  prompt	  
tes(ng	  remains	  to	  be	  determined,	  but	  the	  commilee	  considers	  3	  to	  be	  reasonable	  

•  2007	  ACC/AHA	  Guidelines	  for	  Noncardiac	  	  Surgery	  
–  If	  func(onal	  status	  4	  METS	  or	  unknown,	  then	  consider	  noninvasive	  stress	  tes(ng	  if	  any	  of	  the	  following	  clinical	  risk	  

factors:	  prior	  CVD,	  DM,	  and	  renal	  insufficiency.	  
–  Tes(ng	  is	  recommended	  if	  3	  clinical	  risk	  factors	  	  are	  present.	  Tes(ng	  may	  be	  considered	  in	  those	  with	  1–2	  risk	  factors	  

•  2007	  Lisbon	  Conference	  
–  There	  are	  no	  data	  establishing	  that	  screening	  of	  asymptoma(c	  pa(ents	  prevents	  cardiac	  events;	  noninvasive	  and/or	  

invasive	  tes(ng	  should	  be	  considered	  in	  highest-‐risk	  pa(ents	  :	  DM,	  prior	  CVD,	  1	  y	  on	  dialysis,	  LVH,	  age	  60	  y,	  smoking,	  
hypertension,	  and	  dyslipidemia.	  Does	  not	  specify	  the	  number	  of	  risk	  factors	  to	  jus(fy	  tes(ng	  

•  2001	  AST	  Guidelines	  
–  Noninvasive	  stress	  tes(ng	  recommended	  for	  pa(ents	  at	  “high	  risk”:	  	  DM,	  prior	  history	  of	  IHD,	  or	  2	  risk	  factors	  

(Age>50y,	  hypertension,	  dyslipidemia)	  

•  2005	  NKF/KDOQI	  Guidelines	  
–  Noninvasive	  stress	  tes(ng	  recommended	  for	  all	  transplant	  candidates	  every	  12	  to	  36	  mo	  according	  to	  CVD	  risk:	  	  DM,	  

prior	  CAD,	  2	  tradi(onal	  risk	  factors,	  LVEF	  40%,	  and	  PVD	  



Recommenda0on	  for	  Tes0ng	  prior	  to	  Kidney	  Tx	  	  
1.   Noninvasive	  stress	  tes0ng	  may	  be	  considered	  in	  kidney	  transplanta0on	  candidates	  with	  no	  ac0ve	  

cardiac	  condi0ons	  based	  on	  the	  presence	  of	  mul0ple	  CAD	  risk	  factors	  regardless	  of	  func0onal	  status.	  
2.   Relevant	  risk	  factors:	  DM,	  prior	  CVD,	  more	  than	  1	  year	  on	  dialysis,	  LVH,	  age	  >60	  years,	  smoking,	  HTN,	  

and	  dyslipidemia.	  
3.   The	  specific	  number	  of	  risk	  factors	  that	  should	  be	  used	  to	  prompt	  tes0ng	  remains	  to	  be	  determined,	  

but	  the	  commiXee	  considers	  3	  or	  more	  as	  reasonable	  (Class	  IIb;	  Level	  of	  Evidence	  C)	  
	  
Recommenda0on	  for	  Type	  of	  Tes0ng	  
Sensi0vity:	  DSE	  44%	  to	  89%	  	  	  	  	  MPI	  	  29%	  to	  92%	  
Specificity:	  DSE	  71%	  to	  94%	  	  	  	  	  MPI	  	  67%	  to	  89%	  	  	  	  	  	  for	  >1	  stenosis	  ≥70%	  
	  
The	  usefulness	  of	  noncontrast	  CT	  calcium	  scoring	  and	  cardiac	  CT	  angiography	  is	  uncertain	  for	  the	  
assessment	  of	  pretransplanta0on	  cardiovascular	  risk	  (Class	  IIb;	  Level	  of	  Evidence	  B)	  





Recommenda0on	  for	  Tes0ng	  in	  pre-‐liver	  tx	  
1.  Noninvasive	  stress	  tes(ng	  may	  be	  considered	  in	  liver	  transplanta(on	  candidates	  with	  no	  

ac(ve	  cardiac	  condi(ons	  on	  the	  basis	  of	  the	  presence	  of	  mul(ple	  CAD	  risk	  factors	  regardless	  
of	  func(onal	  status.	  	  

2.  Relevant	  risk	  factors:	  DM,	  prior	  CVD,	  LVH,	  age	  >60,	  smoking,	  HTN,	  dyslipidemia	  
3.  The	  number	  of	  risk	  factors	  remains	  to	  be	  determined,	  but	  the	  commilee	  considers	  3	  or	  

more	  to	  be	  reasonable	  (Class	  IIb;	  Level	  of	  Evidence	  C)	  
	  

It	  may	  be	  reasonable	  for	  each	  program	  to	  iden(fy	  a	  primary	  cardiology	  consultant	  for	  ques(ons	  
related	  to	  poten(al	  liver	  transplanta(on	  candidates	  (Class	  IIb;	  Level	  of	  Evidence	  B)	  



Usefulness of Preoperative Noninvasive Radionuclide 
Testing for Detecting Coronary Artery Disease in 
Candidates for Liver Transplantation	  

Kryzhanovski V, Beller G. Am J Cardiol 1997: 79:986 - 988 



Management	  of	  Obstruc(ve	  CAD	  in	  Pre-‐Liver	  Tx	  

*Axelrod	  et	  al.	  Liver	  Transplant	  2004;10:1386	  

Extremely	  high	  mortality	  rates	  for	  pa(ents	  with	  CAD	  (in	  early	  
reports	  ~50-‐80%	  mortality	  at	  1-‐3	  years)	  
	  
CABG	  is	  marred	  by	  very	  high	  morbidity	  and	  mortality	  in	  ESLD	  
pa(ents	  
	  
A	  small	  series	  of	  5	  pa(ents	  alempted	  liver	  TX	  simultaneous	  
with	  CABG	  with	  100%	  Tx	  success	  rate	  and	  80%	  35	  month	  
survival	  rate*	  	  	  



Computed	  Tomography	  	  
for	  Pre-‐op	  Evalua(on	  



CTA	  for	  pre-‐op	  clearance	  

•  Prior	  to	  TAVR/AVR/MVR	  

•  Endocardi(s	  to	  r/o	  CAD	  

•  Prior	  to	  re-‐opera(on	  to	  gauge	  distance	  of	  the	  
LIMA	  from	  the	  sternum	  



Accuracy	   of	   mul(slice	   computed	   tomography	   in	  
the	   preopera(ve	   assessment	   of	   coronary	  
disease	  in	  pa(ents	  with	  aor0c	  valve	  stenosis	  
	  

Gilard	  M	  et	  al.	  J	  Am	  Coll	  Cardiol	  2006;47:2020–4	  

55	  pa0ents	  with	  severe	  AS	  





Accuracy	   of	   mul(slice	   computed	   tomography	   in	  
the	   preopera(ve	   assessment	   of	   coronary	  
disease	  in	  pa(ents	  scheduled	  for	  heart	  valve	  surgery	  
	  

Jakamy	  R	  et	  al.	  Arch	  Cardiovasc	  Dis	  2012;105:424-‐9	  

48	  pa0ents	  



CASE	  STUDY	  

•  76	  year	  old	  man,	  smoker	  

•  Bi-‐valvular	  endocardi(s	  with	  2	  large	  AoV	  
vegeta(ons	  and	  a	  massive	  MV	  vegeta(on	  

•  An	  invasive	  angiogragm	  is	  requested	  for	  pre-‐
op	  clearance	  











CTA	  pre-‐TAVI	  



Conclusions1	  

•  Tes(ng	  in	  not	  necessary	  for	  the	  majority	  of	  
pa(ents	  

•  Tes(ng	  should	  be	  performed	  if	  results	  will	  
influence	  pre-‐op	  management	  

•  The	  majority	  of	  pre-‐op	  management	  can/
should	  be	  medical	  



Conclusions2	  

•  MPI	  and	  DSE	  are	  well	  established	  techniques	  
each	  with	  advantages	  and	  disadvantages	  

•  Tes(ng	  in	  pre-‐Tx	  remains	  a	  conundrum	  	  

•  CT	  for	  pre-‐op	  evalua(on	  can	  be	  helpful	  in	  
limited	  circumstances	  	  


