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Introduc4on	
  

•  LiEle	
  is	
  known	
  about	
  the	
  impact	
  of	
  surgeon	
  volume	
  on	
  the	
  success	
  of	
  robot	
  
assisted	
  Par4al	
  Nephrectomy.	
  	
  

•  	
  We	
  reviewed	
  the	
  literature	
  using	
  pubmed	
  database	
  and	
  found	
  two	
  major	
  studies	
  
from	
  the	
  united	
  states	
  almost	
  iden4cal	
  	
  to	
  our	
  topic.	
  Thirty	
  five	
  more	
  ar4cles	
  
similar	
  were	
  also	
  found	
  but	
  were	
  excluded	
  because	
  of	
  small	
  volume	
  studies	
  within	
  
these	
  ar4cles.	
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(j.Endourology,vol.31,nu.9,	
  September	
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  Introduc4on	
  
•  Nephron-­‐sparing	
  surgery	
  has	
  rapidly	
  become	
  the	
  preferred	
  treatment	
  modality	
  for	
  

small	
  renal	
  tumors	
  

•  Nonetheless,	
  RAPN	
  remains	
  a	
  technically	
  challenging	
  opera4on	
  with	
  substan4al	
  
risk.	
  

•  Recently,	
  large	
  popula4on-­‐based	
  studies	
  have	
  suggested	
  that	
  morbidity,	
  in-­‐hospital	
  
complica4on	
  rates	
  and	
  oncological	
  outcomes	
  of	
  RAPN	
  are	
  similar	
  or	
  superior	
  to	
  
laparoscopic	
  and	
  open	
  Par4al	
  Nephrectomy.	
  

•  Significant	
  debate	
  remains	
  on	
  the	
  impact	
  of	
  RAPN	
  adop4on	
  by	
  inexperienced	
  
surgeons.	
  Thus,	
  the	
  authors	
  sought	
  to	
  compare	
  periopera4ve	
  complica4ons	
  and	
  
hospital	
  cost	
  between	
  surgeons	
  with	
  very	
  low,	
  low,	
  intermediate,	
  high	
  and	
  very	
  
high	
  RPN	
  volumes.	
  



Pa4ents	
  and	
  Methods	
  

•  Premier	
  hospital	
  database	
  was	
  used	
  from	
  January	
  2003	
  through	
  December	
  2015.	
  

•  Final	
  cohort	
  of	
  39,773	
  pa4ents	
  who	
  underwent	
  RAPN	
  were	
  included	
  in	
  the	
  study.	
  

•  Pa4ent	
  characteris4cs	
  included	
  age,	
  sex,	
  race,	
  insurance	
  status	
  and	
  Charlson	
  
comorbidity	
  index.	
  Hospital	
  characteris4cs	
  included	
  teaching	
  status,	
  hospital	
  size,	
  
loca4on.	
  

•  The	
  annual	
  surgeon	
  volume	
  was	
  analyzed	
  as	
  a	
  categorical	
  variable	
  by	
  dividing	
  
surgeons	
  into	
  approximately	
  equal	
  quin4les	
  based	
  on	
  annual	
  volume	
  for	
  each	
  year	
  
by	
  surgeon:(1)very	
  low	
  volume,(2)	
  low	
  volume,(3)intermediate	
  volume,(4)high	
  
volume,(5)very	
  high	
  volume.	
  In	
  accordance,	
  these	
  quin4les	
  were	
  defined	
  as	
  very	
  
low≤2	
  cases/year;	
  low,	
  3	
  to	
  4	
  cases/year;intermediate,5	
  to	
  7	
  cases/year;	
  high,	
  8	
  to	
  
13	
  cases/year;	
  and	
  very	
  high≥14	
  cases/year.	
  

•  Chi-­‐square	
  test	
  for	
  categorical	
  variables	
  was	
  used.	
  
•  Mul4variate	
  logis4c	
  regression	
  was	
  u4lized	
  to	
  determine	
  factors	
  predici4ng	
  

complica4ons	
  when	
  RAPN	
  was	
  performed.	
  



Results	
  



results	
  

•  Median	
  age	
  of	
  all	
  pa4ents	
  was	
  61	
  years.No	
  significant	
  differences	
  in	
  pa4ent	
  
characteris4cs	
  among	
  surgeon	
  volume	
  quin4les.	
  

•  Surgeons	
  with	
  higher	
  annual	
  RAPN	
  volume	
  were	
  more	
  likely	
  to	
  prac4ce	
  in	
  teaching	
  
hospitals.	
  

•  Very	
  high	
  volume	
  surgeons	
  had	
  lower	
  complica4on	
  rates	
  compared	
  with	
  very	
  low	
  
volume	
  surgeons	
  (23.3%	
  vs	
  29%).	
  

•  Surgeons	
  with	
  very	
  high	
  volume	
  and	
  high	
  volume	
  had	
  lower	
  major	
  complica4on	
  
rates	
  of	
  2.3%	
  and	
  2.4%	
  respec4vely,compared	
  with	
  3.9%	
  for	
  very	
  low	
  volume	
  
surgeon.	
  

•  ORT	
  and	
  prolonged	
  hospital	
  4me	
  were	
  also	
  significantly	
  shorter	
  for	
  pa4ents	
  
treated	
  by	
  very	
  high	
  volume	
  surgeons.	
  

•  Surgeons	
  performing	
  more	
  than	
  13	
  RAPNs/year	
  had	
  42%	
  fewer	
  odds	
  of	
  having	
  a	
  
major	
  complica4on,	
  56%	
  fewer	
  odds	
  of	
  having	
  a	
  prolonged	
  length	
  of	
  hospital	
  stay	
  
and	
  risk-­‐adjusted	
  mean	
  90-­‐day	
  hospital	
  costs	
  were	
  also	
  lower	
  for	
  pa4ents	
  treated	
  
by	
  the	
  very	
  high	
  volume	
  surgeons.	
  



table	
  2	
  



Discussion	
  

•  Large	
  sample	
  size	
  accessible	
  through	
  the	
  Premier	
  Database	
  allow	
  for	
  an	
  unbiased	
  and	
  
generalizable	
  impact	
  analysis	
  of	
  surgeon	
  experience	
  on	
  periopera4ve	
  outcomes	
  and	
  
financial	
  cost.	
  

•  In	
  this	
  study	
  surgeons	
  with	
  a	
  very	
  high	
  annual	
  RAPN	
  volume	
  have	
  significantly	
  
decreased	
  odds	
  of	
  any	
  and	
  major	
  surgical	
  complica4on.	
  

•  No	
  associa4on	
  between	
  surgeon	
  volume	
  and	
  rates	
  of	
  blood	
  transfusion	
  were	
  found.	
  
•  Greater	
  surgeon	
  volume	
  is	
  correlated	
  with	
  shorter	
  ORTs,	
  shorter	
  hospital	
  stays.	
  
•  Significant	
  debate	
  remains	
  on	
  the	
  severity	
  of	
  the	
  learning	
  curve	
  period	
  and	
  its	
  

consequen4ality	
  on	
  pa4ent	
  care.	
  MoErie	
  and	
  colleagues	
  evaluated	
  warm	
  ischemia	
  
4me,	
  console	
  4me,	
  blood	
  loss	
  and	
  overall	
  complica4ons	
  of	
  a	
  single	
  experienced	
  surgeon	
  
performing	
  his	
  first	
  62	
  RAPNs.	
  The	
  authors	
  concluded	
  that	
  the	
  learning	
  curve	
  for	
  RAPN	
  
was	
  about	
  30	
  cases	
  to	
  achieve	
  op4mal	
  warm	
  ischemic	
  4me<30	
  min.	
  and	
  console	
  
4me<100	
  min.	
  

•  There	
  is	
  sufficient	
  evidence	
  that	
  increased	
  experience	
  through	
  repe44on	
  con4nues	
  to	
  
improve	
  outcomes.	
  

•  The	
  inten4on	
  of	
  the	
  current	
  study	
  is	
  not	
  to	
  comment	
  on	
  the	
  validity	
  of	
  RAPN	
  use	
  
compared	
  with	
  other	
  surgical	
  approaches,	
  but	
  rather	
  to	
  provide	
  greater	
  clarity	
  on	
  
important	
  considera4ons	
  surrounding	
  the	
  adop4on	
  of	
  robot	
  technology	
  for	
  PNs.	
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  Introduc4on	
  
•  With	
  the	
  present	
  study	
  the	
  authors	
  sought	
  to	
  evaluate	
  the	
  rela4onship	
  between	
  

hospital	
  volume	
  and	
  postopera4ve	
  complica4ons	
  following	
  RAPN	
  using	
  the	
  
Na4onwide	
  Inpa4ent	
  Sample(NIS).	
  

•  Adop4on	
  of	
  robo4c	
  assistance	
  for	
  PN	
  and	
  other	
  urologic	
  procedures	
  has	
  been	
  
exponen4al	
  in	
  the	
  past	
  decade	
  in	
  both	
  academic	
  and	
  community	
  ins4tu4ons	
  
without	
  significant	
  oversight	
  of	
  opera4ve	
  competence.	
  

•  Given	
  the	
  fact	
  that	
  previous	
  studies	
  have	
  demonstrated	
  an	
  inverse	
  rela4onship	
  
between	
  hospital	
  volume	
  and	
  postopera4ve	
  complica4ons	
  following	
  nephrectomy	
  
the	
  authors	
  sought	
  to	
  evaluate	
  if	
  this	
  rela4onship	
  existed	
  for	
  RAPN.	
  



Materials	
  and	
  Methods	
  

•  The	
  Na4onwide	
  Inpa4ent	
  Sample(NIS)	
  	
  is	
  a	
  na4onally	
  representa4ve	
  database	
  that	
  provides	
  data	
  
on	
  20%	
  of	
  in-­‐pa4ent	
  hospitaliza4ons	
  at	
  nonfederal	
  hospitals	
  each	
  year	
  in	
  the	
  United	
  States.	
  

•  In	
  a	
  retrospec4ve	
  cohort	
  analysis	
  using	
  	
  the	
  2009	
  to	
  2011	
  NIS	
  data,	
  authors	
  iden4fied	
  all	
  pa4ents	
  
undergoing	
  RAPN.	
  

•  The	
  primary	
  outcomes	
  of	
  interest	
  were	
  in-­‐hospital	
  complica4ons	
  and	
  length	
  of	
  
stay(LOS).Complica4ons	
  included	
  urinary,	
  vascular,	
  cardiac,	
  respiratory,	
  neurologic,	
  and	
  diges4ve	
  
system	
  complica4ons	
  along	
  with	
  seroma,	
  hematoma,	
  hypotension,	
  pain,	
  venous	
  
thromboembolism,	
  and	
  pneumothorax.	
  

•  As	
  a	
  separate	
  outcome,	
  blood	
  transfusion	
  at	
  any	
  point	
  during	
  hospital	
  stay	
  was	
  iden4fied.	
  
•  Hospital	
  volume	
  status	
  was	
  determined	
  on	
  an	
  annual	
  basis	
  because	
  the	
  hospitals	
  repor4ng	
  to	
  NIS	
  	
  

vary	
  by	
  year.	
  
•  Ter4le	
  breakdowns	
  for	
  low	
  (2009:4-­‐13;	
  2010:4-­‐14;	
  2011:	
  5-­‐13),	
  medium	
  (2009:	
  14-­‐34;	
  2010:	
  14-­‐38;	
  

2011:	
  14-­‐40),	
  and	
  high	
  (2009:	
  ≥35;	
  2010:	
  ≥39;	
  2011:	
  ≥41)	
  	
  varied	
  between	
  the	
  years.	
  
•  Descrip4ve	
  analysis	
  comparing	
  across	
  low-­‐,	
  medium-­‐,	
  and	
  high-­‐volume	
  RAPN	
  hospitals	
  was	
  

performed	
  using	
  chi-­‐squared	
  test	
  for	
  categorical	
  variables.	
  
•  A	
  subanalysis	
  was	
  performed	
  aker	
  separa4ng	
  out	
  the	
  highest	
  10%	
  RAPN	
  hospitals	
  to	
  determine	
  

whether	
  pa4ent	
  outcomes	
  were	
  different	
  at	
  these	
  hospitals	
  compared	
  with	
  the	
  low	
  (≤	
  33	
  
percen4le),	
  medium(34-­‐66	
  percen4le),	
  and	
  high(67-­‐89	
  prcen4le).	
  



Results	
  

•  323	
  individual	
  hospitals	
  were	
  iden4fied	
  as	
  having	
  performed	
  at	
  least	
  one	
  
RAPN	
  during	
  the	
  study	
  period.	
  

•  112	
  hopsitals	
  were	
  considered	
  low	
  volume,	
  112	
  medium	
  volume,	
  and	
  99	
  
high	
  volume.	
  

•  A	
  total	
  of	
  17,583	
  pa4ents	
  underwent	
  RAPN;964	
  at	
  low-­‐volume	
  hospitals,	
  
2975	
  at	
  medium-­‐volume	
  hospitals	
  and	
  13,645	
  at	
  high-­‐volume	
  
hospitals.There	
  were	
  no	
  demographic	
  or	
  comorbidity	
  differences	
  between	
  
pa4ents	
  in	
  each	
  of	
  the	
  three	
  hospital	
  volume	
  categories.High-­‐volume	
  
hospitals	
  were	
  more	
  commonly	
  teaching	
  	
  hospitals	
  and	
  located	
  in	
  urban	
  
selngs.	
  







Results	
  

•  11%	
  of	
  pa4ents(n=1881)	
  developed	
  an	
  in-­‐hospital	
  complica4on.	
  
•  The	
  incidence	
  of	
  complica4ons	
  was	
  higher	
  among	
  pa4ents	
  operated	
  upon	
  at	
  	
  low-­‐

volume	
  (15%)	
  and	
  medium-­‐volume	
  (12%)	
  hospitals	
  compared	
  with	
  high-­‐volume	
  (10%)	
  
hospitals.	
  

•  Blood	
  transfusion	
  occurred	
  less	
  commonly	
  at	
  high-­‐volume	
  ins4tu4ons.	
  
•  Median	
  LOS	
  was	
  3	
  days	
  for	
  pa4ents	
  at	
  low-­‐,	
  medium-­‐,	
  and	
  high-­‐volume	
  hospitals.	
  
•  High-­‐volume	
  hospitals	
  were	
  at	
  a	
  42%	
  decreased	
  odds	
  of	
  developing	
  a	
  postopera4ve	
  

complica4on	
  compared	
  with	
  low-­‐volume	
  hospitals.	
  
•  Median	
  hospital	
  costs	
  for	
  pa4ents	
  with	
  a	
  complica4on	
  were	
  significantly	
  higher	
  than	
  for	
  

pa4ents	
  without	
  complica4ons	
  regardless	
  of	
  hospital	
  volume.	
  
•  On	
  subanalysis,	
  there	
  were	
  32	
  hospitals	
  considered	
  highest	
  volume(top	
  10%).47%	
  of	
  

pa4ents	
  undergoing	
  RAPN	
  were	
  operated	
  upon	
  at	
  the	
  highest	
  volume	
  hospitals	
  
•  The	
  incidence	
  of	
  blood	
  transfusion	
  at	
  high-­‐volume	
  and	
  highest	
  volume	
  hospitals	
  was	
  

comparable(	
  5.2%	
  vs	
  4.8%).	
  
•  15%	
  of	
  pa4ents	
  at	
  low-­‐volume,	
  12%	
  at	
  medium-­‐volume,	
  11%	
  at	
  high	
  volume	
  and	
  9%	
  at	
  

the	
  highest	
  volume	
  centers	
  developed	
  a	
  postopera4ve	
  complica4on.	
  



Discussion	
  

•  Understanding	
  	
  the	
  role	
  of	
  hospital	
  volume	
  on	
  RAPN	
  outcomes	
  is	
  important	
  in	
  light	
  of	
  
the	
  significant	
  increase	
  in	
  PN	
  over	
  the	
  past	
  decade.	
  

•  The	
  authors	
  hypothesized	
  that	
  hospital	
  volume	
  of	
  RAPN	
  would	
  play	
  a	
  significant	
  role	
  in	
  
developing	
  postopera4ve	
  complica4ons	
  due	
  to	
  the	
  complexity	
  of	
  PN.	
  

•  Nearly	
  half	
  of	
  RAPNs	
  in	
  the	
  United	
  States	
  are	
  performed	
  at	
  the	
  top	
  10%	
  of	
  hospitals	
  by	
  
volume	
  and	
  being	
  a	
  high-­‐volume	
  RAPN	
  hospital	
  is	
  independently	
  associated	
  with	
  
decreased	
  risk	
  of	
  postopera4ve	
  complica4ons.	
  

•  Repeatedly,	
  studies	
  have	
  found	
  that	
  hospitals	
  that	
  are	
  high	
  volume	
  in	
  specific	
  
procedures	
  have	
  incremental	
  ,	
  but	
  significant,	
  decreases	
  in	
  the	
  incidence	
  of	
  
postopera4ve	
  complica4ons	
  and	
  reduced	
  hospitaliza4on	
  4me.	
  

•  While	
  hospital	
  volume	
  has	
  been	
  advocated	
  as	
  a	
  poten4al	
  quality	
  indicator,	
  its	
  	
  u4lity	
  
and	
  poten4al	
  shortcomings	
  have	
  been	
  debated.One	
  poten4al	
  shortcoming	
  is	
  that	
  
recent	
  graduates	
  will	
  likely	
  have	
  lower	
  case	
  volumes	
  than	
  well-­‐established	
  
urologists,which	
  could	
  uninten4onally	
  create	
  a	
  bias	
  against	
  these	
  new	
  prac44oners.	
  

•  Studies	
  examining	
  both	
  hospital	
  and	
  surgeon	
  volume	
  have	
  found	
  that	
  each	
  is	
  associated	
  
with	
  reduced	
  complica4ons.	
  This	
  is	
  reflec4ve	
  of	
  the	
  cri4cal	
  complementary	
  roles	
  that	
  
both	
  surgeon	
  and	
  ancillary	
  staff	
  play	
  in	
  the	
  care	
  of	
  surgical	
  pa4ents.	
  If	
  	
  the	
  ancillary	
  staff	
  
is	
  unable	
  to	
  provide	
  necessary,	
  specialized	
  postopera4ve	
  care,	
  then	
  complica4ons	
  will	
  
occur	
  more	
  commonly.	
  



Our	
  own	
  experience	
  in	
  RAPN	
  

•  We	
  present	
  our	
  series	
  of	
  450	
  pa4ents	
  who	
  underwent	
  RAPN	
  from	
  2011	
  
through	
  2017.	
  

•  These	
  pa4ents	
  	
  were	
  divided	
  in	
  3	
  groups	
  according	
  to	
  chronological	
  order	
  
•  (2011-­‐2013:150,	
  2013-­‐2015:150,	
  2015-­‐2017:150)	
  
•  There	
  was	
  no	
  sta4s4cally	
  significant	
  difference	
  	
  in	
  comorbidi4es	
  	
  among	
  	
  those	
  

pa4ents	
  .	
  
•  We	
  observed	
  that	
  there	
  was	
  no	
  sta4s4cally	
  significant	
  difference	
  between	
  the	
  

groups	
  as	
  far	
  as	
  postopera4ve	
  complica4ons	
  are	
  concerned.4-­‐5%	
  of	
  pa4ents	
  
required	
  transfusion	
  due	
  to	
  blood	
  loss	
  .1%	
  of	
  pa4ents	
  required	
  
angioembolism.	
  

•  All	
  pa4ents	
  underwent	
  crea4nine	
  clearance	
  before	
  and	
  three	
  months	
  aker	
  the	
  
surgery.Results	
  showed	
  almost	
  iden4cal	
  figures	
  of	
  crea4nine	
  clearance.This	
  did	
  
not	
  come	
  as	
  a	
  surprise,since	
  numerous	
  studies	
  have	
  shown	
  the	
  benefit	
  of	
  PN	
  
in	
  correla4on	
  with	
  mid-­‐	
  and	
  long-­‐term	
  renal	
  func4on.	
  

•  Mean	
  warm	
  ischemia	
  4me	
  was	
  14	
  min.,	
  and	
  mean	
  LOS	
  was	
  2-­‐3	
  days.	
  



General	
  Conclusions	
  

•  Surgeons	
  with	
  a	
  very	
  high	
  annual	
  volume	
  tend	
  to	
  have	
  lower	
  odds	
  of	
  
repor4ng	
  major	
  surgical	
  complica4ons,	
  have	
  shorter	
  ORTs,	
  and	
  fewer	
  
prolonged	
  hospital	
  stays.	
  

•  Learning	
  curve	
  period	
  and	
  	
  subsequently	
  the	
  increase	
  of	
  annual	
  number	
  of	
  
RAPN	
  for	
  the	
  new	
  prac4cioner	
  is	
  crucial	
  in	
  order	
  to	
  achieve	
  low	
  percentage	
  
of	
  postopera4ve	
  complica4ons	
  .	
  

•  The	
  majority	
  of	
  robot-­‐assisted	
  par4al	
  nephrectomies	
  occur	
  in	
  high	
  volume	
  
hospitals,which	
  are	
  independetly	
  associated	
  with	
  decreased	
  postopera4ve	
  
complica4ons	
  and	
  lower	
  incidence	
  of	
  blood	
  transfusion.	
  	
  



Thank	
  you	
  for	
  your	
  pa4ence!!!	
  


