
Abstract	
  

•  371	
  men	
  and	
  361	
  women,	
  with	
  a	
  median	
  age	
  of	
  70	
  years,	
  a	
  
median	
  BMI	
  of	
  27,	
  and	
  75%	
  of	
  the	
  cohort	
  were	
  Caucasian	
  

•  Comorbid	
  Factors:	
  
ü Median	
  Charlson	
  score	
  of	
  4	
  (range,	
  1	
  –	
  14)	
  
ü  ASA	
  ≥	
  3	
  in	
  44%	
  and	
  ECOG	
  status	
  ≥	
  2	
  in	
  11%	
  
ü  Comorbid	
  medical	
  condiNons:	
  hypertension	
  (55%),	
  

hyperlipidemia	
  (41%),	
  coronary	
  artery	
  disease	
  (24%),	
  diabetes	
  
(17%),	
  and	
  pulmonary	
  disease	
  (14%)	
  

ü Median	
  baseline	
  eGFR	
  (CKD-­‐EPI)	
  was	
  58	
  ml/min/1.73m2	
  
ü  CKD	
  stage	
  >	
  III	
  in	
  50%	
  

•  ComplicaNon	
  Rate:	
  
ü  270	
  pa'ents	
  (37%)	
  experienced	
  a	
  post-­‐opera've	
  

complica'on,	
  and	
  >Clavien	
  3	
  in	
  54	
  pa'ents	
  

•  Univariate	
  Analysis:	
  	
  
ü  PaNent	
  age,	
  race,	
  baseline	
  eGFR,	
  comorbidiNes	
  and	
  all	
  

comorbidity	
  indices	
  were	
  associated	
  with	
  post-­‐RNU	
  
complicaNons	
  

•  MulNvariate	
  Analysis	
  of	
  above:	
  
ü  Pa'ent	
  age	
  (OR	
  4.0,	
  95%	
  CI	
  1.7	
  –	
  6.3,	
  p=0.05)	
  	
  
ü  Charlson	
  index	
  (OR	
  4.5,	
  95%	
  CI	
  2.1	
  –	
  6.8,	
  p=0.03)	
  
ü  eGFR	
  (OR	
  7.8,	
  95%	
  CI	
  3.4	
  –	
  12.1,	
  p=0.005)	
  

Background	
  

Radical	
   nephroureterectomy	
   (RNU)	
   is	
   the	
   gold	
   standard	
   for	
  
managing	
   upper-­‐tract	
   urothelial	
   carcinoma.	
   We	
   review	
  
preoperaNve,	
   operaNve,	
   and	
   pathologic	
   characterisNcs	
   of	
  
paNents	
  undergoing	
  RNU	
  to	
   idenNfy	
   factors	
  associated	
  with	
  
perioperaNve	
   complicaNons.	
   A	
   retrospecNve	
   review	
   of	
  
insNtuNonal	
   databases	
   from	
   8	
   academic	
   centers	
   idenNfied	
  
732	
   paNents	
   who	
   underwent	
   RNU.	
   Data	
   on	
   preoperaNve,	
  
operaNve,	
   and	
   pathologic	
   indices	
   were	
   collected.	
   	
   Almost	
  
40%	
   of	
   paNents	
   in	
   our	
   cohort	
   experienced	
   a	
   complicaNon	
  
within	
  30	
  days	
  of	
  RNU.	
  Increasing	
  age,	
  higher	
  Charlson	
  score,	
  
and	
   lower	
   baseline	
   renal	
   funcNon	
   were	
   independently	
  
associated	
   with	
   paNents	
   developing	
   complicaNons.	
   Longer	
  
OR	
   duraNon	
   and	
   intraoperaNve	
   transfusion	
   requirement	
  
were	
   also	
   associated	
   with	
   post-­‐RNU	
   complicaNons.	
   Other	
  
operaNve	
   and	
   pathologic	
   factors	
   did	
   not	
   predict	
  
complicaNons	
   following	
   surgery.	
   These	
   metrics	
   should	
   be	
  
determined	
   prior	
   to	
   surgery	
   and	
   may	
   guide	
   paNent	
  
counseling	
  and	
  surgical	
  expectaNons.	
  

A	
   retrospecNve	
   review	
   of	
   insNtuNonal	
   databases	
   from	
   8	
  
academic	
  centers	
  in	
  the	
  United	
  States	
  and	
  Europe	
  idenNfied	
  
732	
  paNents	
  (81	
  from	
  Jefferson)	
  who	
  underwent	
  RNU.	
  Data	
  
on	
  preoperaNve	
   clinical,	
   demographic,	
   comorbidity	
   indices,	
  
operaNve,	
   and	
   pathologic	
   data	
   were	
   collected.	
  
ComplicaNons	
  occurring	
   in	
  these	
  paNents	
  within	
  30-­‐days	
  of	
  
surgery	
  were	
  graded	
  using	
  the	
  modified	
  Clavien-­‐Dindo	
  scale.	
  
Univariate	
   and	
   mulNvariate	
   analyses	
   determined	
   the	
  
associaNon	
  between	
  preoperaNve,	
  operaNve,	
  and	
  pathologic	
  
variables	
  and	
  presence	
  of	
  complicaNons.	
  

	
  	
  	
  	
  	
  	
  Figure	
  2.	
  The	
  Clavien	
  classificaNon	
  of	
  postoperaNve	
  complicaNons.	
  

•  37%	
   of	
   paNents	
   experienced	
   a	
   complicaNon	
   within	
   30	
  
days	
  of	
  RNU.	
  

•  Increasing	
  age,	
  higher	
  Charlson	
  score,	
  and	
  lower	
  baseline	
  
renal	
   funcNon	
  were	
   associated	
  with	
   paNents	
   developing	
  
complicaNons.	
  

•  Longer	
   OR	
   duraNon	
   and	
   intraoperaNve	
   transfusion	
  
requirement	
   were	
   associated	
   with	
   post-­‐RNU	
  
complicaNons.	
  

•  Other	
   operaNve	
   (surgical	
   approach,	
   LN	
   dissecNon)	
   and	
  
pathologic	
   (stage,	
   grade)	
   factors	
   did	
   not	
   predict	
  
complicaNons	
  following	
  surgery.	
  

Results	
   Methods	
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•  Upper	
   tract	
   urothelial	
   carcinomas	
   represent	
   5%	
   of	
  
urothelial	
  tumors,	
  with	
  a	
  peak	
  incidence	
  around	
  age	
  80.1	
  

•  These	
   tumors	
   are	
   mulNfocal,	
   with	
   high	
   recurrence	
   rate,	
  
and	
  are	
  ojen	
  associated	
  with	
  high	
  grade	
  disease.2	
  

•  Radical	
   nephrectomy	
   with	
   en	
   bloc	
   resecNon	
   of	
   the	
  
bladder	
  cuff	
  is	
  the	
  gold	
  standard	
  treatment.3	
  

Figure	
  1.	
  MobilizaNon	
  of	
  renal	
  vasculature	
  and	
  the	
  distal	
  end	
  of	
  the	
  ureter	
  
during	
  radical	
  nephroureterectomy	
  (RNU).	
  	
  Images	
  	
  adapted	
  from	
  Novick	
  
AC,	
  Gill	
  IS,	
  Klein	
  E	
  et	
  al.	
  OperaNve	
  Urology,	
  At	
  the	
  Cleveland	
  Clinic.	
  
Springer;	
  2007.	
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Preopera've	
  Factors	
  

Opera've/Pathologic	
  Factors	
  

•  73%	
  of	
  cases	
  were	
  performed	
  via	
  a	
  minimally	
  invasive	
  approach	
  
and	
  36%	
  had	
  a	
  lymph	
  node	
  (LN)	
  dissecNon	
  	
  

•  OperaNve	
  Variables:	
  
ü Median	
  OR	
  dura'on:	
  200	
  minutes	
  (range,	
  60	
  –	
  977)	
  
ü Median	
  EBL:	
  165cc	
  (range,	
  10	
  –	
  5000)	
  
ü  12%	
  of	
  pa'ents	
  received	
  an	
  intraopera've	
  transfusion	
  	
  

•  Final	
  Pathology:	
  
ü  56%	
  of	
  tumors	
  were	
  located	
  in	
  the	
  kidney/renal	
  pelvis	
  	
  
ü  50%	
  were	
  muscle	
  invasive	
  
ü  68%	
  were	
  high	
  grade	
  
ü  10%	
  had	
  posiNve	
  lymph	
  nodes	
  
ü  6%	
  had	
  posiNve	
  surgical	
  margins	
  

•  Univariate	
  Analysis:	
  
ü  EBL,	
  OR	
  duraNon,	
  intraoperaNve	
  transfusion,	
  tumor	
  locaNon,	
  

pathologic	
  stage,	
  and	
  surgical	
  margin	
  status	
  were	
  associated	
  
with	
  complicaNons	
  

ü  Surgical	
  approach	
  and	
  LN	
  dissecNon	
  were	
  among	
  variables	
  not	
  
associated	
  with	
  post-­‐RNU	
  complicaNons	
  	
  

•  MulNvariate	
  Analysis	
  of	
  above:	
  
ü OR	
  dura'on	
  (OR	
  8.3,	
  95%	
  CI	
  3.6	
  –	
  10.8,	
  p=0.004)	
  
ü  Intraopera've	
  transfusion	
  (OR	
  6.8,	
  95%	
  CI	
  2.4	
  –	
  8.7,	
  p=0.009)	
  

Preopera've	
  and	
  Opera've	
  Factors	
  Associated	
  with	
  
Complica'ons	
  Following	
  Radical	
  Nephroureterectomy	
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