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Doing	  a	  Be*er	  Colectomy	  

*  In	  April	  of	  2009,	  a	  
MulLdisciplinary	  Team	  was	  
formed	  
*  NutriLon,	  Nursing,	  
Surgery,	  VIHA	  Admin,	  
Anaesthesia	  
*  All	  elecLve	  colectomies	  
done	  at	  VGH	  from	  January	  
2009	  to	  April	  2009	  were	  
reviewed	  

*  41	  paLents	  idenLfied	  
*  24	  malignancies	  
*  Avg	  LoS	  9	  days	  (3-‐48)	  
*  NHS	  12	  days	  ,	  NZ	  9	  days	  
*  22%	  complicaLon	  rate	  
*  5%	  Mortality	  Rate	  
*  3	  bounce	  backs	  with	  
admissions	  



Doing	  a	  Be*er	  Colectomy	  

*  Average	  PaLent:	  
*  74	  year	  old	  male	  
*  Mildly	  obese	  
*  Previous	  Coronary	  Artery	  

Disease	  
*  Sigmoid	  Colon	  Cancer	  

*  CR-‐POSSUM	  
*  Mortality	  rate:	  3.5%	  

*  ACPGBI	  Mortality	  Model	  
*  Mortality	  rate:	  5.7%	  

*  Average	  PaLent:	  
*  74	  year	  old	  male	  
*  Mildly	  obese	  
*  Previous	  Angina	  
*  ExerLonal	  Angina	  
*  Mildly	  decreased	  LV	  ejecLon	  

fracLon	  

*  Cardiac	  Surgery	  ReporLng	  
System	  
*  Predicted	  mortality	  risk:	  0.9%	  





Doing	  a	  Be*er	  Colectomy	  

*  Kirchhoff	  et	  al.	  (2010),	  PaLent	  Saf	  Surg	  
*  Surgical	  Site	  InfecLon:	  2-‐25%	  (Best	  esLmate	  10-‐15%)	  
*  AnastomoLc	  Leak:	  3-‐15%	  
*  Ileus:	  8-‐12%	  

*  Major	  risk	  factors:	  
*  Age	  
*  Male	  Gender	  
*  MalnutriLon	  /	  Obesity	  
*  ASA	  Class	  
*  Cardiac	  Status	  
*  Anemia	  
*  OR	  Lme	  





*  Colon	  Cancer	  
*  Hendren	  et	  al	  (2010,	  DCR)	  
*  SEER	  Database	  review	  
*  17,108	  paLents	  with	  stage	  3	  CRC	  
*  Median	  age	  75	  
*  18%	  of	  paLents	  had	  a	  complicaLon	  
*  Only	  54%	  of	  paLents	  with	  complicaLons	  had	  chemotherapy	  
vs	  70%	  (p<0.0001)	  OR	  1.76	  (1.59-‐1.95)	   	  	  
*  ComplicaLons:	  OR	  2.04	  for	  iniLaLon	  of	  ChT	  >	  8	  weeks	  aier	  
surgery	  
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*  Colon	  Cancer	  
*  Des	  Guetz	  et	  al.	  (EJ	  Cancer,	  2010)	  
*  Meta	  analysis	  of	  14	  studies,	  8	  eligible	  for	  analysis	  
*  13,158	  paLents	  
*  >	  8	  week	  delay	  of	  CT	  
*  Decreases	  OS	  (RR	  1.2	  (1.15-‐1.26)	  
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*  Colon	  Cancer	  
*  Cheung	  et	  al.	  (DCR,	  2009)	  
*  SEER	  database	  
*  Stage	  2/3	  Rectal	  Cancer	  
*  Median	  Interval	  of	  Surgery	  to	  ChT:	  42	  days	  
*  12%	  of	  paLents	  waited	  >	  3	  or	  more	  months	  
*  Median	  OS	  worse	  in	  those	  who	  waited	  >	  12	  weeks	  (54	  vs	  76	  

months,	  p	  <0.01)	  
*  Post-‐operaLve	  Hospital	  stay	  single	  most	  important	  predictor	  of	  

delay	  
*  (Age,	  Black)	  
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*  Colon	  Cancer	  
*  Bayraktar	  et	  al,	  U	  of	  Miami,	  2010	  
*  Chemotherapy	  started	  aier	  60	  days	  post-‐op	  in	  26%	  of	  paLents	  
*  70%	  due	  to	  post-‐operaLve	  issues,	  30%	  due	  to	  administraLve	  issues	  

*  OR	  2.07	  of	  decreased	  Overall	  Survival	  
*  Lima	  et	  al,	  U	  of	  Alberta,	  2011	  
*  1053	  paLents	  
*  Stage	  3	  colon	  cancer	  
*  40%	  started	  treatment	  aier	  4	  months	  from	  surgery	  
*  Those	  who	  started	  chemotherapy	  aier	  3	  months,	  had	  a	  2.1	  OR	  
towards	  decreased	  Overall	  Survival	  
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*  Colon	  Cancer	  
*  Hornbrook	  et	  al,	  Kaiser-‐Permanente,	  2011	  
*  QoL	  indicators	  in	  640	  paLents	  having	  undergone	  surgery	  for	  
Colorectal	  Cancer	  
*  Even	  at	  7	  years	  out	  from	  surgery,	  early	  complicaLons	  had	  
one	  of	  the	  most	  significant	  impacts	  on	  QoL	  
*  More	  than	  the	  presence	  of	  an	  ostomy	  
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*  So,	  what	  can	  I	  do	  as	  a	  surgeon?	  
*  Do	  Be*er	  Surgery	  Damn	  IT!	  
*  How	  much	  be*er?	  
*  TME	  EducaLon	  
*  Laparoscopic	  Colectomy	  Programs	  
*  Lymph	  node	  collecLon	  
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*  Enhanced	  Recovery	  Aier	  Surgery	  Pathways	  
*  IniLally	  developed	  and	  popularized	  in	  Denmark	  by	  Henrik	  Kehlet	  
*  Summarized	  by	  Lassen	  &	  ERAS	  Study	  Group,	  2009	  
*  Educate	  PaLents	  
*  Avoid	  Bowel	  Preps	  
*  Reduce	  pre-‐operaLve	  fasLng,	  and	  pre-‐op	  carb	  loading	  is	  a	  good	  
idea	  
*  Short	  term	  anaestheLcs,	  with	  central	  blockade	  
*  DVT	  Prophylaxis	  
*  Single	  dose	  anLbioLcs	  
*  Pre-‐operaLve	  Nausea	  Prophylaxis	  
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*  Enhanced	  Recovery	  Aier	  Surgery	  Pathways	  
*  IniLally	  developed	  and	  popularized	  in	  Denmark	  by	  Henrik	  Kehlet	  
*  Summarized	  by	  Lassen	  &	  ERAS	  Study	  Group,	  2009	  
*  Laparoscopic	  Surgery	  
*  Avoid	  NG	  Tubes	  
*  Keep	  paLents	  warm,	  and	  reduce	  peri-‐operaLve	  crystalloid	  usage	  
*  Do	  not	  place	  drains	  
*  Lots	  of	  Tylenol	  
*  Feed	  ASAP	  
*  Mobilize	  effecLvely	  and	  early	  

Doing	  a	  Be*er	  Colectomy	  



*  Enhanced	  Recovery	  Aier	  Surgery	  Pathways	  
*  IniLally	  developed	  and	  popularized	  in	  Denmark	  by	  Henrik	  Kehlet	  
*  Summarized	  by	  Lassen	  &	  ERAS	  Study	  Group,	  2009	  
*  Does	  it	  work?	  
*  3	  Meta-‐Analyses	  
*  Varadhan	  et	  al.	  (Nonngham),	  Eskicioglu	  et	  al.	  (Toronto)	  &	  

Gouvas	  et	  al.	  (Imperial	  College)	  
*  2	  days	  less	  mean	  stay	  
*  Fewer	  peri-‐operaLve	  complicaLons	  (RR	  of	  0.61)	  
*  $7000/paLent	  cost-‐savings	  
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*  Enhanced	  Recovery	  Aier	  Surgery	  Pathways	  
*  Decreased	  levels	  of	  immunologic	  stress	  (?)	  
*  Hjort	  Jacobssen,	  Hvidore,	  2005	  
*  Decreased	  faLgue	  
*  Decreased	  mid-‐day	  sleep	  
*  Improved	  ability	  to	  walk	  outside,	  up	  stairs,	  and	  resume	  
shopping	  

Doing	  a	  Be*er	  Colectomy	  



*  Enhanced	  Recovery	  Aier	  Surgery	  Pathways	  
*  Is	  it	  just	  about	  the	  fast	  tracking?	  
*  Donohoe	  et	  al.	  (Dublin),	  2011	  
*  Comprehensive	  assessment	  
*  Pre-‐operaLve	  Counseling	  
*  ModulaLon	  of	  expectaLons	  

*  Aarts	  et	  al.	  (Toronto),	  2011	  
*  ImplementaLon	  of	  ERAS	  pathways	  at	  7	  Academic	  Hospitals	  
*  Pre-‐operaLve	  Counseling	  most	  significant	  impact	  on	  LoS	  
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*  The	  Be*er	  Colectomy	  Project	  (Arriaga	  et	  al,	  2009)	  
*  Study	  performed	  at	  Brigham	  Young	  Womens,	  Mass	  
General	  	  &	  Faulkner	  Hospital	  in	  Boston	  
*  IdenLfied,	  by	  consensus,	  15	  Key	  pracLces,	  and	  22	  Best	  
pracLces	  
*  370	  paLents	  were	  assessed	  for	  compliance	  
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*  The	  Be*er	  Colectomy	  Project	  
(Arriaga	  et	  al,	  2009)	  
*  Study	  performed	  at	  Brigham	  
Young	  Womens,	  Mass	  
General	  	  &	  Faulkner	  Hospital	  
in	  Boston	  
*  IdenLfied,	  by	  consensus,	  15	  
Key	  pracLces,	  and	  22	  Best	  
pracLces	  
*  370	  paLents	  were	  assessed	  
for	  compliance	  

surgical literature and websites of professional societies, which
yielded over 570 references, including 8 articles on colorectal
guidelines and McGory et al validated set of quality indicators for
patients undergoing colorectal cancer surgery.6 This defined 200
potential preoperative, intraoperative, and postoperative practices
which could be tracked and correlated with outcome after a colo-
rectal resection. The practices were ordered by level of supporting
evidence, and overlapping processes were consolidated. This led to
a listing of 75 distinct potential best practices.

These 75 practices were then presented to a panel of 3
colorectal and 2 general surgeons for consideration for measurement
as a standard of care in their own hospital. The members of the panel
were appointed by the surgical chairs of the 3 hospitals for this
purpose. Each hospital had at least 1 member who agreed to be a
coinvestigator in the study.

When the panel group convened, they relied on the nominal
group technique (as described by Delbecq and Vande Ven7) to
compile the final, accepted panel of best practices. Each of the
identified steps was discussed in a round-robin feedback session, and
each participant was given the opportunity to clarify his/her opinion
regarding the importance (or unimportance) of each measure. The
members then separately rated the “risk,” “severity,” and “total
impact factor” of not adhering to each practice. In this way, priority
was assigned to each item. After being ranked by consensus priority,
the list of best practices was modified to exclude those which at least
50% of the panel did not feel merited inclusion. This list was
redistributed to each panel member for approval of the final draft.
The process resulted in a final list of 37 preoperative, intraoperative,
and postoperative practices which represent, in the consensus opin-
ion of our panel, the minimum requisite steps for a safe operative
intervention (a full listing is available in Supplemental Digital
Content 1, online only). By the judgment of the panel, 15 of these
practices were then established as “key processes” for the prevention
of acute postoperative complications (Table 1).

Measurement of Adherence to Best Practices
Our setting is a cohort of 370 consecutive patients over a

6-month period (February 2007 to August 2007) undergoing colo-
rectal resection at 1 university medical center and 2 community
hospitals in the greater Boston area. All patients who underwent
colon or rectal resections were included in the data collection
(CPT codes: 44140 – 44141, 44143– 44147, 44150, 44155, 44160,
44204 – 44208, 44210 – 44212, 45110, 45112– 45113, 45119,
45123). We chose the 6 months that preceded ratification of the
standards to avoid contamination by the best practice development
process. Medical records were reviewed for demographics, preop-
erative comorbidities, and adherence with the identified list of best
practices.

Analysis for Association Between Best-Practice
Adherence and Postoperative Complications

To standardize data collection of 30-day postoperative out-
comes across the 3 institutions, we used outcomes data as provided
by each institution’s American College of Surgeons National Sur-
gical Quality Improvement Program (ACS-NSQIP) database. ACS-
NSQIP methodology has been extensively described and validated
previously,3,8–10 and tracks the occurrence of 21 postoperative
complications and deaths for 30 days postoperatively. The specific
postoperative complications tracked are listed in Table 1. Descrip-
tive statistics and univariate analyses were done to assess for
independent preoperative predictors of postoperative complications.
Using a P ! 0.1 threshold for entry into a multivariate model, a
logistic regression analysis was then done to assess the association
between failure of adherence to best practices and the proportion of
patients with postoperative complications.

TABLE 1. Description of Evidence-Based Best-Practices
Tracked for the Better Colectomy Project*

Key Best Practices

Infection prevention
1. Removal of intraoperative Foley catheter within 72 hour

postoperatively or within 24 hour after removal of intraoperative
epidural catheter (if epidural catheter present)

2. Administration and continuation of appropriate prophylactic
antibiotics as recommended by the Surgical Care Improvement
Project (SCIP)11

3. Intraoperative application of warming device for patients with an
intraoperative temperature less than 97.8 F (36.6°C)

4. Removal of central venous catheter unless daily documented reason
for continuing

5. Red blood cell transfusions held for patients with hematocrit "21%,
no hemodynamic instability and no history of coronary artery disease

6. Intraoperative anastomotic testing or fecal diversion for
a. Anastomoses above 5 cm from the anal verge and below the

peritoneal reflection, or
b. Stapled transanal end-to-end anastomosis, or
c. Nondiverted anastomosis within 5 cm of the anal verge

7. Fecal diversion for anastomosis within 5 cm of the anal verge
Thromboembolism prophylaxis

8. Mechanical and chemical prophylaxis for deep venous thrombosis
administered/applied before operation

9. Mechanical and chemical prophylaxis for deep venous thrombosis
administered/applied postoperatively

Preoperative assessment and optimization
10. Ostomy nurse consulted preoperatively for low anterior resections or

planned ostomy
11. Beta blocker therapy given (unless contraindication present) for

patients with serum creatinine "2, mg/dL, age "65 yr, current
tobacco use, history of angina, history of coronary artery disease,
hypertension, congestive heart failure, high cholesterol, stroke, or
diabetes

12. Anti-platelet medications held for at least 7 days preoperatively,
unless documented contraindication present

13. Warfarin held for at least 4 days preoperatively, unless documented
contraindication present

14. Cardiology or hospitalist consult obtained if critical preoperative
abnormality present (as listed in Supplemental Digital Content 1),
unless documented reason for no consultation

15. Central venous catheter or 2 peripheral intravenous lines (at least
one 18 gauge or larger) placed for cases with estimated blood loss
greater than 500 mL.

ACS-NSQIP Defined† Postoperative Complications
Surgical site infection (superficial, deep, or organ space), wound

disruption, pneumonia, unplanned intubation, pulmonary embolism,
failure to wean from ventilator for over 48 hours, progressive renal
insufficiency, acute renal failure, urinary tract infection, cerebrovascular
accident, coma lasting over 24 hours, peripheral nerve injury, cardiac
arrest, myocardial infarction, bleeding requiring "4 units of packed red
blood cells or whole blood within 72 hours postoperatively,
graft/prosthesis/flap failure, deep vein thrombosis/thrombophlebitis,
sepsis, septic shock, death within 30 days postoperatively.

*A full listing of the 37 best-practices that were tracked can be found in Supple-
mental Digital Content 1.

†Detailed definitions can be found in the ACS-NSQIP Data User Guide (Available at:
https://acsnsqip.org/puf/docs/ACS_NSQIP_Participant_User_Data_File_User_Guide.pdf)
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Ê The	  Be*er	  Colectomy	  Project	  (Arriaga	  et	  al,	  2009)	  
Ê Only	  14%	  of	  paLents	  had	  perfect	  adherence	  to	  Best	  PracLce	  
Ê 11	  of	  37	  pracLces	  were	  adhered	  to	  <60%	  of	  the	  Lme	  
Ê 25%	  of	  paLents	  had	  catheters	  lei	  in	  too	  long	  
Ê 50%	  were	  transfused	  without	  good	  reason	  
Ê 59%	  were	  not	  worked	  up	  adequately	  for	  fever	  
Ê 90%	  had	  CVL	  lei	  in	  too	  long	  
Ê 70%	  of	  paLents	  did	  not	  comply	  with	  DVT	  guidelines	  
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Ê The	  Be*er	  Colectomy	  Project	  (Arriaga	  et	  al,	  2009)	  
Ê 10%	  did	  not	  have	  adequate	  peri-‐operaLve	  diabeLc	  and	  
cardiac	  care	  

Ê 12%	  did	  not	  have	  pre-‐op	  labs,	  and	  15%	  did	  not	  have	  type	  and	  
screen	  

Ê 17%	  did	  not	  stop	  warfarin,	  31%	  conLnued	  on	  anL-‐platelets	  
Ê 32%	  did	  not	  have	  adequate	  pre-‐operaLve	  cardiac	  workup	  
Ê 50%	  did	  not	  consult	  an	  ET	  nurse	  
Ê 71%	  had	  incomplete	  history	  and	  physicals	  
Ê 9%	  did	  not	  get	  treatment	  within	  6	  weeks	  
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*  The	  Be*er	  Colectomy	  Project	  (Arriaga	  et	  al,	  2009)	  
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*  Overarching	  goal:	  
*  ULlizing	  pracLces	  based	  on	  best	  evidence,	  to	  opLmize	  the	  
individual	  paLent’s	  care	  and	  course	  through	  the	  medical	  
system	  

*  PaLent	  populaLon	  
*  All	  paLents	  undergoing	  trans-‐abdominal	  colonic	  and/or	  
rectal	  surgery	  on	  a	  non-‐emergent	  basis	  (including	  new	  
ostomies)	  

Doing	  a	  Be*er	  Colectomy	  



*  Given:	  
*  A	  talented,	  goal-‐driven	  team	  of	  health	  care	  	  providers	  
*  Anaesthesiologists	  
*  Surgeons	  
*  Pre-‐Admission	  Clinic	  Staff	  
*  Office	  Staff	  
*  Surgical	  Nursing	  
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*  Having	  great	  components	  is	  not	  enough.	  We’ve	  been	  obsessed	  in	  
medicine	  with	  having	  the	  best	  drugs,	  the	  best	  devices,	  the	  best	  
specialists—but	  we’ve	  paid	  li;le	  a;en<on	  to	  how	  to	  make	  them	  fit	  
together	  well.	  	  

*  Anyone	  who	  understands	  systems	  will	  know	  immediately	  that	  
op<mizing	  parts	  is	  not	  a	  good	  route	  to	  system	  excellence	  

*  A	  famous	  thought	  experiment	  in	  which	  an	  a;empt	  is	  made	  to	  build	  
the	  world’s	  greatest	  car	  by	  assembling	  the	  world’s	  greatest	  car	  
parts.	  We	  connect	  the	  engine	  of	  a	  Ferrari,	  the	  brakes	  of	  a	  Porsche,	  
the	  suspension	  of	  a	  BMW,	  the	  body	  of	  a	  Volvo:	  “What	  we	  get,	  of	  
course,	  is	  nothing	  close	  to	  a	  great	  car;	  we	  get	  a	  pile	  of	  very	  
expensive	  junk”	  

*  Gawande,	  Stanford	  Commencement,	  2010	  
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Doing	  a	  Be*er	  Colectomy	  

*  Goals:	  
*  Pain	  free	  Surgery	  
*  Stress	  free	  Surgery	  

*  Surgical	  Stress	  
*  Pain	  
*  Sleep	  Disturbance	  
*  ImmobilizaLon	  
*  RestricLons	  
*  Diets	  
*  Fear	  of	  the	  unknown	  
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*  Dynamic,	  involved	  and	  
focused	  team	  
*  Minimally	  invasive	  
techniques	  
*  Dynamic	  Pain	  Treatment	  
*  Mobilize	  and	  Feed	  
*  AcLve	  PaLent	  ParLcipaLon	  

*  PaLent	  EducaLon	  	  
*  Booklets	  
*  Nurses	  

*  Standardized	  Anaesthesia	  
Protocoles	  for	  intra-‐op	  and	  
post	  –op	  management	  
*  Standardized	  Nursing	  Care	  
*  Feed,	  move	  

*  Limit	  blood	  work	  
*  Remove	  catheters	  and	  drains	  
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*  Standardized	  Pre-‐op	  Order	  
Set	  
*  PAC	  Appt	  1	  week	  prior	  to	  
surgery	  

*  PaLent	  EducaLon	  
*  30	  mins	  of	  PAC	  Lme	  with	  a	  
nurse	  
*  PreparaLon	  
*  Post-‐op	  recovery	  (in	  and	  
out	  of	  hospital)	  
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*  Goals:	  
*  80%	  of	  paLents	  are	  home	  
by	  Day	  4	  
*  80%	  of	  paLents	  tolerate	  
solid	  food	  on	  POD	  2	  
*  80%	  of	  paLents	  stay	  home	  

*  Achievements	  
*  Implemented	  at	  VGH	  in	  

January	  of	  2010	  and	  RJH	  in	  
March	  of	  2011	  

*  234	  paLents	  to	  date	  
*  Average	  LoS	  –	  5.2	  days	  
*  (2-‐32	  days)	  

*  67%	  of	  paLents	  are	  home	  by	  
Day	  4	  

*  81%	  of	  paLents	  are	  home	  by	  
Day	  5	  
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*  Goals:	  
*  80%	  of	  paLents	  are	  home	  
by	  Day	  4	  
*  80%	  of	  paLents	  tolerate	  
solid	  food	  on	  POD	  2	  
*  80%	  of	  paLents	  stay	  home	  

*  Achievements	  
*  12%	  bounce	  back	  rate	  
*  70%	  of	  paLents	  toleraLng	  
solid	  food	  at	  Day	  3	  
*  18%	  risk	  of	  peri-‐operaLve	  
complicaLons	  
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*  Further	  Steps	  
*  Analyze	  those	  who	  did	  not	  succeed	  
*  OpLmize	  pathway	  to	  improve	  outcomes	  
*  ConLnue	  to	  decrease	  post-‐operaLve	  stay	  
*  Oncologic	  paLents	  now	  have	  guaranteed	  appointments	  at	  3	  
weeks	  post-‐op	  
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*  Nurse-‐Navigator	  
*  Every	  paLent	  having	  an	  abdominal	  colorectal	  procedure	  will	  
be	  seen	  by	  a	  Nurse	  Navigator	  to	  ensure:	  
*  Pre-‐operaLve	  educaLon	  and	  counseling	  
*  Adequacy	  and	  Completeness	  of:	  
*  Pre-‐operaLve	  history	  
*  ComorbidiLes	  
*  MedicaLon	  Profiles	  

*  Ensure	  appropriate	  pre-‐operaLve	  
*  ConsultaLons	  
*  MedicaLon	  modificaLons	  
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*  Goals:	  
*  80%	  of	  paLents	  are	  home	  
by	  Day	  4	  
*  80%	  of	  paLents	  tolerate	  
solid	  food	  on	  POD	  2	  
*  80%	  of	  paLents	  stay	  home	  

*  Successes	  
*  Average	  stay	  down	  from	  
9.3	  to	  5.2	  
*  Over	  234	  paLents,	  960	  
hospital	  days	  saved	  



Doctors	  and	  scien<sts	  are	  now	  being	  asked	  to	  accept	  a	  new	  
understanding	  of	  what	  great	  medicine	  requires.	  It	  is	  not	  just	  the	  
focus	  of	  an	  individual	  ar<san-‐specialist,	  however	  skilled	  and	  
caring.	  And	  it	  is	  not	  just	  the	  discovery	  of	  a	  new	  drug	  or	  
opera<on,	  however	  effec<ve	  it	  may	  seem	  in	  an	  isolated	  trial.	  
Great	  medicine	  requires	  the	  innova<on	  of	  en<re	  packages	  of	  
care—with	  medicines	  and	  technologies	  and	  clinicians	  designed	  
to	  fit	  together	  seamlessly,	  monitored	  carefully,	  adjusted	  
perpetually,	  and	  shown	  to	  produce	  ever	  be;er	  service	  and	  
results	  for	  people	  at	  the	  lowest	  possible	  cost	  for	  society.	  

*  Gawande,	  Stanford	  Commencement,	  2010	  
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