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Facing lower payment rates and 
potential loss of market share, 

[providers] have no choice but to 
improve value and be able to ‘prove it.’ 

 
M. Porter and T. Lee 

“The strategy that will fix health care” 
Harvard Business Review 
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$3,000,000,000,000 
$1,000,000,000,000 

10,000/day 

Running the numbers - nationally 
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The best interest of the patient is 
the only interest to be considered. 

William J. Mayo, M.D., 1910 
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Enhanced Recovery is… 

• Attenuation of pathophysiologic changes 
occurring after surgery  

• Using alternative strategies of management 
• Replace traditional but untested practices of 

peri-operative care 
• Primary goal: to hasten recovery 

     Kehlet H. Br J Anaesth 1997;78:606–17. 
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“Traditional” Peri-operative Care 

Mechanical bowel prep  NPO at midnight 
No regional anesthesia  Drains 
Liberal narcotics    Liberal fluids 
Prolonged NG suction   Bowel rest 
Prolonged urinary drainage  Bed rest   
Patient controlled anesthesia 

Starvation 

Fluid 
overload 

Catabolism 

Venous 
stasis 

Dehydration 

Adynamic 
ileus 

Infection 

Pain 

Patient 
dissatisfaction 

Reference? 
Insomnia 

N/V 
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JAMA 1899 
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Basic Tenets of  
Surgical Technique 

• Anatomic dissection 
• Tension-free anastomoses 
• Perfect hemostasis 
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Three Tenets of  
Enhanced Recovery 

• Nutritional optimization 
• Great nutrition =  
• Great healing =  
• Great outcomes 

• Opioid-sparing analgesia 
• Ease suffering 

• Euvolemia  
• Goldilocks 
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Pre-op Interventions 
 

• No oral bowel prep   
• Pre-op carbs 
• No solids after midnight 
• Clear liquids until 2 hours before surgery  
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Incidence of Aspiration Since Starting 
Enhanced Recovery (2011) 

0 
Nil Naught 
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Pre-emptive pharmacologic adjuncts 

• Pre-op, non-opioid alternatives reduce: 
• Nausea and vomiting 
• Opioid requirements  
• Surgical stress 
•  Inflammation 
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Cox-2 and gabapentin 

• COX-2 inhibitors and gabapentin preop 
• Meta-analysis of >3000 patients showed 

reduction in postop pain 
• Not demonstrated for opioids or other 

NSAIDs 

• Gabapentin preop 
• Meta-analysis of 14 randomized trials in TAH 

showed reduction in pain and n/v 
• Single, 300mg dose1-2 hours prior to incision 

Nir, R.R., et al. Eur J Pain, 2016. 20(7): p. 1025-43. 
Alayed, N., et al. Obstet Gynecol, 2014. 123(6): p. 1221-9. 
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Glucocorticoids 

•  Commonly used antiemetic 
•  Confer analgesic effects at higher doses 

•  Inhibition of prostaglandin synthesis 
•  Modulate inflammatory response through 

inhibition of interleukins and TNF-alpha  
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Glucocorticoids 

•  Meta-analysis of >45 trials 
•  Small, yet significant reduction in opioid use 

and rescue analgesia 

•  Randomized trial in laparoscopic 
hysterectomy found 15mg IV to be ideal 
for opioid reduction 

•  No evidence for increased risk of SSI or 
hyperglycemia (0.1 mg/kg)  

De Oliveira, G.S.,et al. Anesthesiology, 2011. 115(3): p. 575-88. 
Waldron, N.H., et al. Br J Anaesth, 2013. 110(2): p. 191-200. 
Jokela, R.M., et al., Anesth Analg, 2009. 109(2): p. 607-15. 
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Pharmacologic adjuncts 
Future areas of study 

• IV lidocaine 
• Ketamine infusion or single dose 
• α2 agonists  
• IV Magnesium 
• β-1 antagonist  
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Intra-op Interventions 

• Standardized anesthesia program 
• No spinals 

• Triple anti-emetics 
• Naso-/orogastric tube out at extubation 
• Rare/no use of surgical drains 
•  Infiltration of wound with local anesthetic  
•  Intra-op and PACU goal of euvolemia 
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= 

32-35! 
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Post-op Interventions 

• Multimodal oral analgesia 
• No epidurals 

• Out of bed evening of surgery and 8 hours per day 
• Low residual diet at 4 hours 

• Nutritional supplements, osmotic diarrhetics 
• Peripheral lock IV by 0800 day following surgery 

• Permissive oliguria (20 cc/hr) tolerated 
• Foley catheter removed day following surgery 
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Euvolemia 

•  RCT comparing a restrictive vs. liberal fluid strategy 

•  The liberal fluid group had a:  
•  Lower rate of acute kidney injury  
•  Lower rate of surgical site infection  
•  No other differences in outcome 

•  Caveats 
•  The liberal fluid cohort did not appear to be overhydrated 
•  The restrictive cohort appeared to be underhydrated 
•  Differences in fluid administration between groups were small (<1.5 

liters intraoperatively)  

•  Euvolemia, not hypo- or hyper-volemia is our goal 

Myles PS, N Engl J Med 2018;378:2263–74. 
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Does ERAS increase AKI? 

• 510 patients with ovarian cancer 
•  376 ERAS, 134 historical controls  

• No change in AKI (less IVF, more NSAIDS) 
• KDIGO definition 

•  15% ERAS 
•  19% historical controls 

• NSQIP definition  
•  0.5% ERAS 
•  1.5% historical controls 

Glaser and Dowdy, manuscript in preparation 
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Discharge 

• Strict discharge criteria 
• Pain controlled with oral medications 
• Tolerating solids without IVF 
•  Independently ambulatory 
• No suspicion of complication 
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Int J Gynecol Cancer. 2019 Mar 15;  Am J Obstet Gynecol. 2018 Dec;219(6): 
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Three Unique Elements to Gyn ERAS 

• Omission of bowel preparation 
• Omission of intra-thecal analgesia 
• Liposomal bupivacaine 
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Bowel Prep 
Colorectal surgery 

• NSQIP study of >8400 patients 
• OAP + MBP associated with half the rate of 

anastomotic leak, SSI, and ileus 
• Metaanalysis of 7 RCT’s, >1700 patients 

• MBP + systemic abx +/- OAP 
• No difference in organ space (4% vs. 4.8%) 
• SSI rate 7.2% vs. 16% favoring use of OAP 
• OAP alone not investigated 

Annals of Surgery. 2015; 262 (3). 
Dis Colon Rectum. 2016; 59(1):70-78. 
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Other Quality Improvement Projects 

• Anastomotic leak rate:   50% reduction   (1.6%) 
• SSI rate:        80% reduction   (0.4%) 

These improvements occurred WITHOUT 
the use of bowel preparation 

Kalogera and Langstraat, et al. Gynecol Oncol. 2017. 
Johnson and Bakkum-Gamez, et al. Obstet Gynecol. 2016. 
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Potential benefit of adding  
mechanical and oral abx prep in Gyn 

• 23 residual infections in 15 months 
• Only 3 were in patients undergoing enteric 

resection (2 organ space, 1 superficial) 
•  1 preop bowel obstruction (recurrent LMS) 
•  1 leak from appy site (recurrent MMT) 
•  1 would have potentially benefitted 

(malignant mesothelioma) 
• 15 months of bowel preps to potentially benefit 

a single patient 
• Pt dissatisfaction, fluid balance 
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Impact of Bowel Preps in  
Gynecologic Surgery 

(n=224,687)  

Kalogera and Dowdy, manuscript in preparation. 
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Epidural Analgesia 

• Gold standard for pain control 
•  Improvement in ileus?  

• Potential disadvantages: 
• Euvolemia vs. pressors/fluid bolus 

• Large volume ascites a concern 
• Sedation/respiratory depression 
• Aggressive thromboprophylaxis 
• Ambulation, efficacy 
• Cost 
• OR time 
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Epidural Analgesia 
Laparoscopic CRS 

• Metaanalysis of 7 RCT’s: TEA vs. PCA 
•  Improved pain control with TEA 
• No difference in LOS, or complications (ileus) 

• RCT of epidural vs. PCA within an ERP 
• PCA patients: 

• No difference in pain scores 
• Less vasopressors (27% vs. 4%) 
• Fewer complications (54% vs. 33%) 

Hepatogastroenterology. 2014 Jul-Aug;61(133):1213-9  
Ann Surg. 2015 Apr;261(4):648-53 
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Epidural Analgesia 

• Currently not utilized in our enhanced recovery 
program (<2%) 

• Benefits appear to be limited to pain control 
• Other methods available to optimize pain 

control… 
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Perioperative pain management 

•  Preop (all po) 
•  Celecoxib 
•  Gabapentin 
•  Acetaminophen 

•  Intraop 
•  Opioids 
•  Ketamine 
•  Ketorolac 
•  Wound infiltration with 

bupivacaine 
•  <2% spinal/epidural 

•  Postop 
•  Ketorolac or Ibuprofen 
•  Acetaminophen 
•  Oxycodone 
•  If continued pain 

despite above: 
•  IV Dilaudid  
•  If more than two 

Dilaudid doses, 
start Dilaudid PCA 
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Liposomal Bupivacaine 

• Advantage: longer duration of action 
• Standard bupivacaine: 6-8 hours 
•  Liposomal bupivacaine: 2-3 days 

• Substitute standard bupivacaine with liposomal 
bupivacaine (wound infiltration, diluted to 180cc) 

7cm blunt cannulas 
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Transversus Abdominis  
Plane (TAP) Block  

• Local injection of liposomal 
bupivacaine resulted in lower 
pain scores and less opioid 
use compared to patients 
randomized to TAP blocks 
following total abdominal 
hysterectomy 

Gusanova, et al. Anesth Analg. 2015 Nov;121(5):1383-8. 
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Cases 

• Three cohorts (June – December 2011)  
• Vaginal vault prolapse or vaginal 

hysterectomy with repairs (n=79) 
• Open staging for cancer (n=85) 

• TAH, lymphadenectomy, omentectomy 
• Complex cytoreduction for cancer (n=81) 

• Open staging + any bowel resection, 
diaphragm resection, splenectomy, 
peritonectomy, etc.  
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Continuous improvement 
(Complex cytoreduction, ovarian cancer) 

“Conservative 
management” 

1Enhanced 
Recovery 1.0 

2ERAS 2.0 
(Liposomal 

Bupivacaine) 
ERAS 3.0 

2013-2017 2011-2013 Until 2011 

LOS: 8 days 
PCA: 99% 

1Kalogera and Dowdy, et al. Obstet Gynecol, 2013 
2Kalogera and Dowdy, et al. Obstet Gynecol, 2016. 

2017- 2018 

LOS: 5 days  
PCA: 30% 
Narcotics at 48  
hours: 80% 
>$800,000 savings 
>90% pt satisfaction 

LOS: 5 days 
PCA: 4% 
Narcotics at 48  
hours: 90%  
Ileus: 50% 
Cost neutral 

Targeted to LBR 
Reduction in 
variation of LOS  
  IQR 5-10.5 days 
  IQR 5-7 days 
  (p=0.01) 
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Impact of ERAS compliance on LOS (n=2101) 
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Time to return to mild/none: top 6 symptoms 
Symptom	 Median number of days to return to low/

none symptom burden (days)	
P-value 
open vs. 
MIS ERAS	

 	 Open 
control	

Open 
ERAS	

MIS 
control 	

MIS ERAS	  	

Fatigue	 30         	 9	 3	 3	 <.0001 	
Pain	 16         	 11	 4	 4	 <.0001	
Abdominal 
Pain	

26         	 10	 4	 4	 <.002	

Disturbed 
sleep	

8	 2	 2	 1	 <.002	

Drowsiness	 8	 4	 2	 2	 <0.0003	
Interference 
with walking	

13	 5	 3	 2	 <.01	

Courtesy of Larissa Meyer, MDACC 
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Counter-balances 

• No change in: 
• Pain scores 
• Post-op complications (SSI, enteric leaks) 
• Hypotension or acute renal insufficiency 
• Mortality 
• Readmission rates 

• Patient satisfaction excellent 
•  95% rated pain control excellent/very good 
•  90% rated n/v control excellent/very good 
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ERAS and Inpatient Opioid Requirements: 
Complex cytoreductions 

•  Median opioid use first 48 hours after surgery (OME) 
•  Conservative management   351 (47 x 5mg oxy) 
•  Enhanced recovery    69 
•  Enhanced recovery + LB   37.5 (5 x 5mg oxy) 

•  40% free of opioids/tramadol at 48 hours 
•  Reductions since implementation of ERAS is 

equivalent to about 40,000 pills (just for ovarian cancer) 



©2012 MFMER  |  slide-44 

1974 
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1958-2016 1950-2017 
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The Poppy Goddess (1400-1100 BC) 
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1 Opioid death 

15 addiction 
treatment 
admissions 

26 ER visits 

115 pts who abuse 
or become 
dependent on 
opioids 
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Opioid sales = Opioid deaths 
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Surgery and persistent opioid use 

Brummett et al. JAMA Surgery April 2017 

•  Rates of new, persistent opioid use after surgery 5.9% 
•  Predicted by patient factors, not major vs. minor surgery 

•  Rates of unrelated complications 
•  SSI 0.4-2% 
•  Ureteral injury <1% 
•  MI <1% 
•  VTE <1% 
•  Anesthetic complications <1% 

Persistent opioid use is an under-recognized  
complication of surgery 
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Steps to Achieve Opioid Standardization 

•  Query historical prescribing to learn current state 
•  Pills prescribed (2500 patients, 25 procedures, 10 

subspecialties) 

•  Survey outpatient opioid requirements 
•  Pills used (2500 patients, 25 procedures, 10 

subspecialties) 

•  Create procedure-specific guidelines for each surgical 
subspecialty (5 tiers) 

Thiels et al., Ann Surg. 2017 
Thiels et al., Ann Surg. 2018 
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•  Decreased patient satisfaction 

•  Increased ER visits/
readmissions for pain 

•  Need for refills 

Counterbalances 
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Procedure  Ann Surg. 2017 Oct;266(4):564-573 

OME Prescribed in Opioid Naïve Patients 

80.9% of opioid naïve patients 
received > 200 OME 
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0	 100	 200	 300	 400	 500	 600	

Total	Knee	(13.8%)	

Lumbar	Fusion	(16.7%)	

Total	Hip	(24.5%)	

Lumbar	Laminotomy/Laminectomy	(21.2%)	

MIS	Lung	Wedge	Resection	(27.5%)	

Rotator	Cuff	Surgery	(0.0%)	

Lung	Lobectomy	(10.0%)	

Tonsillectomy	(8.3%)	

Knee	Arthroscopic	Minesectomy	(15.6%)	

MIS	Prostatectomy	(33.0%)	

MIS	Nephrectomy	(38.1%)	

Ovarian	Cancer	Cytoreduction	(48.1%)	

MIS	Inguinal	Hernia	Repair	(43.6%)	

Open	Inguinal	Hernia	Repair	(41.8%)	

MIS	Hysterectomy	(32.4%)	

Carotid	Endarterectomy	(75.0%)	

Simple	Mastectomy	(41.9%)	

Pancreaticoduodenectomy	(43.8%)	

MIS	Low	Anterior	Resection	(37.0%)	

MIS	Cholecystectomy	(38.0%)	

Partial	Colectomy	(33.3%)	

Breast	Lumpectomy	(48.5%)	

Carpel	Tunnel	Release	(36.6%)	

Arteriovenous	Fistula	Creation	(56.0%)	

Parathyroidectomy	(54.7%)	

Median	Amount	of	Opioids	(OME)	Prescribed	
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Tiered opioid prescribing guidelines 
Tiers	 Definitions	 Prescribing 

Guidelines	
 	  	  	

Tier 0	 •  Hysteroscopy 
•  No opioids used in hospital	

•  No opioids	

Tier 1	 •  Minimally invasive procedures 
•  Laparotomies 
•  Vulvar Procedures	

•  Oxycodone 5mg x 
10 tablets	

Tier 2 	 •  Increase to next dose level 
•  Increased frequency of dosing 
•  Pain consult	

•  Individualize based 
on inpatient needs 
(3 times 24 hour 
cumulative opioid 
requirement day 
before discharge) 
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Results and patient perspectives 
Gyn Surgery 

• 624 patients in tiered guideline cohort vs. 748 
historical controls 

•  Mean oral morphine equivalents (OME) prescribed 
decreased from 178 to 80 

•  But no change in refills (9 vs. 7%) 
• 75 patients with ovarian cancer responded to survey 

•  Mean 70 OME prescribed and 15 OME consumed 
•  22% received no opioid prescription at discharge 
•  37% consumed no opioids after discharge 
•  100% felt very or somewhat satisfied with pain control  
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Implementation plan for House of Surgery 
Specialty Scope Proponent Kickoff Implementation Date

Orthopedics RST Mabry 5/1/2017 8/17/2017

Gyn RST Dowdy 8/31/2017 10/2/2017

Urology Enterprise Gettman 8/28/2017 1/15/2018

Neurosurgery Enterprise Krausse 6/16/2017 1/31/2018
GS Nelson/Thiels 12/27/2017 2/28/2018
CRS Nelson/Thiels 12/27/2017 2/28/2018
Hepatobiliary Nelson/Thiels 12/27/2017 2/28/2018
Vasc Nelson/Thiels 12/27/2017 2/28/2018
TCCGS Nelson/Thiels 12/27/2017 2/28/2018
Thoracic Nelson/Thiels 12/27/2017 2/28/2018
OMS Nelson/Thiels 12/27/2017 2/28/2018
Plastics Nelson/Thiels 12/27/2017 2/28/2018

Opthamalogy Patel 2/6/2018 2/28/2018
CVS Dearani 2/1/2018 4/30/2018
Transplant Mathur/Heinbach 2/1/2018 4/30/2018
ENT Cofer 2/8/2018 4/30/2018

Cardiac Stans/Haile 2/1/2018 4/30/2018
Ortho Stans/Haile 2/1/2018 4/30/2018
Gen Surg Stans/Haile TBD 4/30/2018
ENT Stans/Haile TBD 4/30/2018
Urology Stans/Haile TBD 4/30/2018
Neurosurgery Stans/Haile TBD 4/30/2018

Dental Salinas/Carr 2/21/2018 3/1/2018

Peds

DOS
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Impact of Data-driven Standardization 
•  Excess 5mg oxycodone pills 

•  Impact of ERAS in ovarian cancer: 40,000 pills 
•  Postoperative prescriptions for gyn surgery: 35,000 pills/year 
•  Orthopedic surgery: 200,000 pills/year  
•  Across House of Surgery: 1.5 million pills/year 
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Collateral impact of culture change 

• Anastomotic leak rate:   50% reduction 
• Surgical site infection rate:   80% reduction 
• Transfusion rate:    72% reduction 
• Standardized perioperative decision-making 

• Testing and imaging, surgical approach, NAC 
vs. PDS, sentinel node, postoperative 
treatment 

Kalogera and Langstraat, et al. Gynecol Oncol. 2016. 
Johnson and Bakkum-Gamez, et al. Obstet Gynecol. 2016. 
Wallace and Bakkum-Gamez et al. Obstet Gynecol 2018. 
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Conclusion: 
Improvement needed 
in SSI 

Mayo NSQIP results in 2012 

Unpublished data 

NSQIP Deciles—Mayo GYN Surgery 
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SSI after Gynecologic Cancer Surgery 
 

•  Increased morbidity and mortality in ovarian 
cancer 

•  Organ/space SSI à 1.5-fold increased risk of death 
•  Superficial SSI à 1.7-fold increased risk of death 

•  Increased Costs 
•  30-day median costs of SSI  

•  $9500 per Superficial SSI 
•  $20,000 per organ space SSI 

Bakkum-Gamez, et al. Gynecologic Oncology. 2013. 
Tran, et al. Gynecologic Oncology. 2014. 
Anderson, et al. Inf Control Hosp Epi. 2007. 
. 
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Proven Measures that Reduce SSI 
•  PreopIV antibiotic prophylaxis* 
•  Skin antisepsis* 

•  Shower evening prior to and morning of surgery 
•  Chlorhexidine-alcohol v. Povidone-iodine – SSI ê 41% (RCT) 

•  Normothermia (body temperature ≥ 35.5ºC )* 
•  Glycemic control (<200mg/dL in all pts) SSI ↓50%* 
•  Nicotine cessation* 
•  Increased oxygenation* 
•  SSI reduction bundles 

Kwon, et al. Ann Surg. 2013 
Gandhi, et al. Ann of Int Med. 2007. 

Chan, et al. Clinics. 2009 
Melling, et al.  Lancet. 2001. 

Kurz, et al. NEJM. 1996. 
Wong, et al. British J Surg. 2007. 

Stulberg et al., JAMA. 2010. 
Hawn et al, Ann Surg. 2011. 

Ingraham et al., JACS. 2010. 
Darouiche et al., NEJM. 2010 

*CDC category 1A recommendations 
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• Colorectal Surgery (24 Michigan hospitals) 
•  6-item bundle (SCIP abx, normothermia, oral abx w/

bowel prep, glycemic control, MIS, short operative 
duration) 

•  SSI rate 17.5% if only 1 element implemented à 2% 
if all 6 elements implemented 

SSI Reduction Bundles 

Waits, et al. Surgery. 2014. 
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Reducing	SSI	
without	

Bowel	Preps
—	
		

Mayo	Clinic	
SSI	

Reduction	
Bundle	

Cima, et al. JACS. 2013. 
Johnson, et al. Obstet Gynecol. 2016. 
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Impact of SSI reduction bundle 

Johnson, et al. Obstet Gynecol. 2016. 

•  Gyn Onc laparotomy (ovarian + uterine ca) 
•  Overall SSI rate 6% pre-bundle à  

1.1% post bundle (p=0.01) (0.4% all cases) 
•  Ovarian cancer + bowel resection 

•  Overall SSI rate 10.6% pre-bundle à 2.4% post-
bundle 
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Reducing SSI in Colorectal and Gynecologic 
Surgery: The Mayo QI Experience  

Cima, et al. JACS. 2013. 
Johnson, et al. Obstet Gynecol. 2016. 

Gyn Onc laparotomy (ovarian + uterine ca): 
Overall SSI rate 6% pre-bundle à  
1.1% post bundle 
(p=0.01) Ovarian cancer + bowel resection: 

Overall SSI rate 10.6% pre-bundle à 2.4% post 

Colorectal surgery:  
Overall SSI rate 9.8% pre-bundle à  
4% post bundle 
(p<0.05) 



©2012 MFMER  |  slide-67 

One Year 6 Months 
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What’s so bad about a blood transfusion? 

•  A limited resource 

•  Expensive to process, store, 
and administer 

•  Associated with increased 
perioperative complications 
(SSI, VTE, LOS, death) 

•  Shorter DFS and OS in 
patients with ovarian cancer 

De Oliveira GS Jr. et al. Transfus Med. 2012. 
Bakkum-Gamez, JN, et al. Gyn Onc. 2013.  
Abu-Rustum, N., et al. Gyn Onc.  2005. 
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• Northwestern University, retrospective 
• 136 women with stage IIIC ovarian cancer 
• 56% transfused 
• Shorter DFS and OS among those transfused 

Transfusion is Associated with Worse 
Ovarian Cancer Outcomes 

De Oliveira GS Jr. et al. Transfus Med. 2012. 
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Transfusion rate driven  
by malignant TAH 
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Recognition of a problem 
• National Surgical Quality Improvement Program 

(NSQIP) data for 2013-2014 
• National average rate for transfusion in gyn 

surgery: 5.1% 
• Mayo Clinic Gynecologic Surgery division rate: 

10.5% 
• Transfusion rate for patients with ovarian cancer in 

2013-14: 57%  
 

Warner L, et al.  Int J Gyn Cancer. 2013. 
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Planning the Approach 
• Culture of quality improvement established 

• Enhanced recovery after surgery (ERAS) 
• Surgical site infection reduction 
• Anastomotic leak reduction 

• Multidisciplinary 
• Team established among gyn surgery staff, 

anesthesiology, nursing, pharmacy, etc 
• Gyn Oncology fellow thesis and CRNA PhD thesis 

Kalogera, E., Bakkum-Gamez, et al. Obstet Gynecol. 2013. 
Johnson, M. et al. .. Bakkum-Gamez. Obstet Gynecol. 2016. 
Kalogera, E. et al. Gyn Onc. 2017. 
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Over-Transfusing (2013-2014) 

Post-transfusion Hgb Distribution 

•  145 laparotomies for advanced gyn cancer 
•  81 (56%) patients received a blood transfusion 

•  Goal hemoglobin s/p transfusion = 8.5-9.5 g/dL 
•  2013-2014: 43.4% of transfused patients were  

over-transfused (postop Hgb >9.5g/dL) 
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Gyn Onc Transfusion Bundle 

• Standardization of RBC transfusion practices 
following ASA and AABB guidelines 

• Required education module for providers 
prescribing blood products 

• Evidence-based use of tranexamic acid (TA) 
•  Intraoperative communication checkpoints at 

every 500 mL of fluid in suction canister 
•  Intraoperative hemostasis checklist  
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Mayo Clinic RBC Transfusion Guidelines 

•  Active bleeding with cardiovascular instability 
• Hgb <7g/dL  
• Hgb ≤8g/dL with stable CAD, evidence of end-organ 

ischemia, acute brain injury, or symptoms of anemia  
•  Hypotension unresponsive to fluid resuscitation 
•  Unexplained tachycardia unresponsive to fluid 

resuscitation 
•  Cardiac chest pain 
•  Congestive heart failure 

• Hgb ranging from 8-10g/dL  
with evidence of acute coronary syndrome 

Nuttall, B. et al. Anesthesiology 2006. 
Carson JL, et al. Ann Int Med. 2012. 
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Overall Intraop Postop 

Pre Post 

Pre- and post-intervention transfusion rates 

Overall, 56.4% reduction in RBC transfusion rate 

Greatest impact 
in the OR 

Wallace, S, et al. Obstet Gynecol. 2018.   
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Total of 169 units transfused pre-intervention vs. 39 post-
intervention (p=0.002) 

Wallace, S, et al. Obstet Gynecol. 2018.   
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Critical to Success  

• Committed and multidisciplinary team members 
•  Recognized leaders in their respective specialties 

• Communication 
•  Team meetings 

•  Respectful interactions 
•  Review objective data 
• Questions and concerns from the floor 
•  “Myth busters” 
• Open discussion of chosen intervention 
•  Troubleshooting together 

• Management of patient and provider expectations 
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Conclusions 

• The three tenets of enhanced recovery include: 
•  Early feeding 
•  Multimodal pain management 
•  Euvolemia 

• Enhanced recovery pathways lower length of 
stay, reduce cost of care, and decrease opioid 
requirements 

• Team building can lead to a culture change that 
accelerates quality improvement across the 
practice 
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The goal on the horizon is perfection.     
The goal for today is just to do better. 


