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Potential Benefits of  ERAS for 
Cesarean Delivery

Shorter 
Length of  

Stay

Decreased 
Pain

Reduced 
opioid 

consumption

Faster return 
of  bowel 
function

Improved 
patient 

satisfaction

Reduced 
costs
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An example ERAS pathway
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“Enhanced Recovery After Surgery (ERAS) refers to 
patient-centered, evidence-based, multidisciplinary 
team developed pathways for a surgical specialty 
and facility culture to reduce the patient’s surgical 
stress response, optimize their physiologic function, 
and facilitate recovery.”

-American Academy of Nurse Anesthetists



Traditional care on POD#1 ERAS care on POD#1 

Enhanced recovery after surgery (ERAS)



Principles of  ERAS – multiple small 
interventions effect big changes



One way to reduce length of  stay…
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Manage Expectations from beginning



Table adapted from Nelson, Kalogara & Dowdy in Enhanced recovery 

pathways in gynecologic oncology. Gynecol Oncol. 2014 Dec;135(3):586-94.

ERAS improves post-op outcomes

Outcomes
Marx et al. 

(2006)
Chase et al. 

(2008)
Gerardi et al. 

(2008)
Carter et al. 

(2012)
Kalogera et 
al. (2013)

Wijk et al. 
(2014)

Type of surgery
Cytoreductive 

surgery

Abdominal or 
vaginal 

hysterectomy; 
open staging

Cytoreductive
surgery

Cytoreductive 
surgery & open

staging

Cytoreductive
surgery, open 

staging & pelvic 
organ prolapse

Abdominal 
hysterectomy

Length of stay 
difference

-1 day NS -3 days NS -3 days -0.5 days

Postoperative 
complications

NS NS NS NS NS NS

Mortality NS NS NS NS NS NS

Readmissions NS NS NS NS NS NS

Reoperations NS -- NS NS -- NS

Total hospital 
cost difference

-- -- 6293 -- 6634 --



http://erassociety.org/guidelines/list-of-guidelines/



No guidelines on Cesarean
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ERAS OBSTERICAL GUIDLLINES

Goals of the study

• Support the most common surgical procedure in the 
industrialized healthcare world

• To enhance the quality and safety of the cesarean delivery 
for improved maternal and fetal/neonatal outcomes through 
evaluation and audit

• Break down the surgical delivery process into “focused” 
pathway that starts 40-60 minutes before skin incision for 
both scheduled and unscheduled cesarean deliveries until 
hospital discharge



Our goals..

Optimize and standardize patient care 
of patients undergoing Cesarean delivery

Employ multimodal analgesia to reduce opioid 
consumption

Encourage early mobilization and prevent 
complications, such as DVT

Improve patient satisfaction

Ultimately, we hope that through this 
improved patient care, we can reduce the length 
of stay



Prenatal Education
CRUCIAL

Other patient education 
materials

• Breastfeeding 

• Newborn care

• Circumcision

"What to expect" for 
Cesarean handout and 
EMMI video

Activity/Safety

Choosing pediatrician 

Obtain car seat



Day(s) Prior to 
surgery

Provide Boost Breeze 
to patient, to drink on 
way to hospital

Provide antibacterial 
scrub to patient, to use 
the night before 
procedure

Anesthesia pre-op 
evaluation

• Explanation of post-
op pain regimen

• “What to expect” 
handout

OB consents 

Labs



ERAS pathway for Cesarean delivery

https://anesthesia.ucsf.edu/sites/anesthesia.u

csf.edu/files/wysiwyg/ERAS%20C-

section%5B1%5D7-17.pdf

Will break down the 

components and they can be 

tailored to your institution.

https://anesthesia.ucsf.edu/sites/anesthesia.ucsf.edu/files/wysiwyg/ERAS C-section[1]7-17.pdf
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• Preoperative carbohydrate treatment was 
associated with a small reduction in length of 
hospital stay when compared with placebo or 
fasting in adult patients undergoing elective 
surgery

• Aspiration pneumonitis was not reported in any 
patients, regardless of treatment group allocation.

2014



Pre-op

Antacid

Acetaminophen

 IVF at 200mL/hour up to 1 liter

Clipping in Triage

SAGE prep

 Incentive spirometer instruction
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Anesthesia   OB Nursing Pt Peds
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Intra-op

Anesthesia team manages medications, airway

OB team does timeout prior to anesthetic plan and 
prep for surgery

Nursing team: EFM until abdominal prep, SCDs, 
foley, safety belt

Peds: called to bedside before skin incision or at 
timing determined by acuity of the neonate ie
anticipated resuscitation vs routine care



Intra-op
 Hypotension Prevention: 

• IV fluids during neuraxial 

placement 

• Vasopressors

 Spinal cocktail: 

• 12-13.5mg bupivacaine

• 100mcg morphine 

• ± 50mcg epinephrine 

• ± 10-15mcg fentanyl

• 25-40mL/kg (IBW) crystalloid

• Ondansetron 4mg at start of case

• Antibiotics

 Set room temperature to 70 

degrees F

 Leg compression devices on

 Foley after spinal placed

 FHR if time from spinal to prep 

>10min

 Mother / Neonate skin-to-skin 

after birth
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Anesthesia OB Nursing     Pt Peds
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Anesthesia OB Nursing  Pt     Peds



Post-op
Goal: early mobilization and prevent DVTs

 Ketorolac in PACU

 Incentive spirometer

 Dangle legs by 6 hours

 Foley out by 12 hours

 Lactation consultation

 POD#0: OOB with assistance, 
SCDs when in bed, advance to 
regular diet, bowel regimen

 POD#1: OOB with assistance, 
chair for meals

 POD#2: Ambulate 3x/day

• SCDs while in bed

• Lovenox 40 mg subQ daily at 12 
hours post-op if high risk until fully 
ambulating: 

• Hx VTE, thrombophilia 

• C-hyst

• Transfused >4 units RBC

• >2 uterotonics given

• GA

• IR embolization

• ICU

• BMI >40

• Surgical time >2 hours





Post-op pain control: multimodal 

Maximizing non-opioid analgesics

• Acetaminophen ATC

• Ketorolac for 1st 24 hours, then ibuprofen ATC

• Oxycodone PRN

• Dilaudid IV PRN breakthrough

pain not controlled by above 

Regimen typically in PACU only. 



NSAIDs

On-Demand vs. Fixed-Interval 

Jakobi P, et al. Am J Obstet Gynecol 187(4):1066-9. 2002

Fixed-interval NSAID dosing provides more effective 

post-operative cesarean analgesia and results in better 

patient satisfaction compared to on-demand dosing.



• Review of 240 records (120 each group)

• IT morphine 200 mcg

• 15mg ketorolac or 600mg ibuprofen q 6hrs

1) Scheduled acetaminophen (650 q 6hrs with oxycodone prn)

2) PRN combination opioid-acetaminophen



Scheduled acetaminophen (650 q 6hrs with oxycodone prn)

• Less opioid use first 48 hours 14mg vs 23mg (p<.0001)

• Less acetaminophen use (17% of prn group > 3g)
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Postoperative Days- postpartum care



38

Post-Op Bowel Regimen

SO important alongside effective pain med 
regimen!

Colace 250mg PO, BID 

 Senna 17.2mg PO q bedtime 

 Milk of Magnesia 30mL daily, 

 Miralax 17g daily PRN constipation, 

 Bisacodyl 10mg suppository PRN#2
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Before D/C: Plan for Follow-Up



Readiness for Discharge

Goal “ready” for discharge by 

POD#2/3

• Lactation Consult – POD# 1

• Circumcision – POD#2

• Car seat & Tdap/Flu shot –

POD#2

• Appointments for OB and 

Peds confirmed prior to D/C
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Early lactation support benefits
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Skin to Skin in OR when stable
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Breastfeeding & bonding support

What support is present during C/S recovery?

Lack of confidence with breastfeeding skills/latch 
is often very impactful on patients as far as feeling 
ready for D/C

Goal of a LATCH score documented at least q 
shift and referral to lactation consultant or 
specialist early for challenges in addition to 
bedside nurse assistance with breastfeeding.
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ERAS from before admission

Consistency on scripting and patient education is 
key for the success of ERAS implementation on 
your unit.

From pre-op education and admission to 
reiterating key milestones during the patient stay, 
will all increase the success of meeting ERAS 
goals and patient readiness for discharge. 



Additional Interventions that 
improve ERAS outcomes:
1) Foley: goal of removed by 12 hrs



Goal to decrease opioid use in ERAS:
Oral Morphine Equivalent (OME) data

Oral Morphine 

Equivalents (mg)

non-ERAS ERAS p-value % decrease in 

OME

0-12hr postop 0 [ 0, 10] 0 [0, 15] 0.247

12-24 hr postop 8 [0, 16.57] 0 [0, 15] 0.009* 100%

24-36 hr postop 10 [ 5, 20] 7.5 [0, 22.5] 0.016* 25%

36-48 hr postop 10 [0, 20] 0 [0, 22.5] < 0.001* 100%

48-72 hr postop 20 [5, 35] 7.5 [0, 22.5] < 0.001* 63%

72-96hr Post-op OME 10 [0, 25] 0 [0, 11.5] < 0.001* 100%

Median [interquartile range], *p<0.05
February 2015 to May 2017

Mean decrease in 96h post-op opioid consumption 78%



Goal of tolerable pain level for pt achieved
Pain Scores (Scale of 0 to 10)

Highest NRS Pain Score non-ERAS ERAS p-value

0-12hr Postop 0 [0, 4.5] 0 [0, 5] 0.7008

12-24hr Postop 3 [0, 5) 0 [0, 6] 0.0132*

24-36 hr Postop 4 [0,6] 0 [0, 6] < 0.001*

36-48hr Postop 3 [0, 5) 0 [0, 5] < 0.001*

48-72hr Postop 4 [0,6] 0 [0, 6] < 0.001*

72-96hr Postop 3 [0, 5) 0 [0, 3] < 0.001*

Median [interquartile range], *p<0.05
February 2015 to May 2017



Goal of  less use of  opioid use post D/C!
Discharge Oxycodone reduction began
(March – July 2017)

186 responses out 
of 448 possible 
(41.5% response 
rate)

135/186 filled 
prescription 
(72.5%)

Practice change: 20 
pills prescribed 
instead of 40
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From 2017 until now: continued 
improvement
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ERAS for Elective C/D

 170 “elective” C-sections from Sept 2016-March 2017

 LOS decreased 0.1 day post-implementation

3.8 
3.7 

Elective*

Elective LOS
Base vs ERAS

LOS - Base LOS - ERAS
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Reduction in LOS with ERAS 
implemented



Summary

• Enhanced recovery pathways have been 
shown in a variety of post-operative settings to 
provide benefit both to patients & to health care 
institutions

• Patient centered and multidisciplinary team 
approach makes all the difference in the 
success.

• There is always room for Improvement!
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Bottom Line

While there are many system challenges to 
overcome, collaboration with patients, 
obstetricians, nursing, OB anesthesia, 
pediatricians and medical support staff can result 
in successful implementation of an ERAS pathway

Don’t reinvent the wheel!
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Any Questions?!

Janice.tinsley@ucsf.edu

Meghan.duck@ucsf.edu

mailto:Janice.tinsley@ucsf.edu
mailto:Meghan.duck@ucsf.edu


Thank you!


