
©2012 MFMER  |  slide-1 

ERAS in Gynecologic Surgery  
at Mayo Clinic 

Sean C. Dowdy, M.D. 
Professor and Chair, Division of Gynecologic Oncology 

Midwest Vice-chair of Quality and Affordability 
Mayo Clinic, Rochester, MN 

 



©2012 MFMER  |  slide-2 

I have no financial relationships  
to disclose 



©2012 MFMER  |  slide-3 

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  
Perioperative Management 

• 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 



©2012 MFMER  |  slide-14 

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 intra-thecal 

• 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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One Year 6 Months 
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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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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 

•  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) 
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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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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 

•  Incorporation of evidence-based practice into 
routine use is the rate-limiting step towards 
continuous surgical quality improvement 
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The goal on the horizon is perfection.     
The goal for today is just to do better. 


