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ERAC: SAME EGGS, DIFFERENT BASKET 
 
INTRODUCTION 
 
Caesarian sections have been quoted by numerous studies as being amongst the 
commonest surgical procedures performed world-wide. Global caesarian section rates have 
increased to unprecedented levels over the past few decades. According to the latest Saving 
mothers report from the 2017-2019 triennial the South African public sector C/S rate was 
26,7%, a marked increase from 25,7% from the previous triennial. KwaZulu Natal province 
had the highest rate at 32,4%(1). With such high volumes of caesarian deliveries, the 
application of enhanced recovery after caesarean delivery could potentially improve 
maternal safety and satisfaction, reduce length of hospital stay and associated costs of 
hospitalization. Increased pressures on maternity services worldwide have evoked a 
widespread interest in enhanced recovery after obstetric surgery(2). 
 
 

 
 
 

 
 
 
Enhanced recovery after surgery (ERAS) is a concept that was pioneered by colorectal 
surgeons in the 1990’s(3). ERAS is evidence-based and aimed at improving patient recovery 
after surgery.(2) Since its inception, the ERAS concept has been widely adopted by various 
surgical disciplines and has demonstrated similar positive perioperative outcomes as those 
seen in colorectal surgery patients. Although the core principles are the same, the specific 
ERAS protocols differ among surgical specialties. Whilst the benefits of ERAS have 
persuaded the introduction of its principles for major surgery in many specialties, these have 
not been embraced at a similar rate for patients undergoing caesarian section. 
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Recently, perhaps due to increased pressure on maternity units, several centers in Europe, 
USA and globally have started to implement ERAS protocols for patients scheduled for 
caesarian delivery(2). The aim of this booklet is to break down the various evidenced based 
interventions that should be considered as part of an ERAS protocol for elective caesarian 
delivery.  
 
Enhanced recovery after caesarean section (ERAC) is a multi-disciplinary approach that 
aims to improve maternal and neonatal outcomes. Women post caesarean delivery are 
faced with a unique challenge of being postpartum and postoperative, and ERAC protocols 
aim to address these challenges.(4) 
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BENEFITS OF ERAS IN OBSTETRICS 
 
Why ERAS in obstetric surgery? 
 
The majority of patients for caesarian delivery are fit, healthy and relatively young patients, 
and have the potential for early recovery. Obstetric surgery is unique in that it’s the only 
surgical model where the person recovering from a surgical procedure needs to take care 
of another being, the newborn baby(5). Women post caesarean delivery experience 
problems beyond pain management including peripartum mood disorders and deterioration 
in maternal function which could all have negative long-term effects on the infant(5). 
 
The aim of enhanced recovery after caesarean section is to get the mother closest to her 
pre-operative functional state in the earliest time possible to enable her to take care of her 
newborn baby. Encouraging early skin-to-skin contact in the operating room promotes an 
earlier return to physiological function(5).  European studies have shown that 
implementation of ERAS protocols in obstetrics improves maternal satisfaction, the 
perioperative experience and maternal-infant bonding. ERAS protocols have also shown 
significant reduction in surgical site infections and length of hospital stay, both of which have 
huge implications on health care cost reduction(5). Reducing maternal morbidity and 
mortality rates is a global health initiative and the application of ERAS based principles will 
possibly assist institutions to reach the world health organization (WHO) sustained 
development goals (SDG) 2030 targets much sooner.  
 
Financial implications of implementing ERAC protocols 
 
ERAC protocols have been shown to reduce hospital length of stay and are cost effective 
without increasing 30-day readmission rates(6). An RCT done in New York City revealed 
shorter length of stay, higher patient satisfaction and increased breastfeeding rates in 
women in the ERAC cohort(7). In this study patients who were booked for elective 
caesarean delivery were randomized into enhanced recovery pathway or standard care. 
The outcomes that were studied were discharge on postoperative day, pain medication 
requirements, breastfeeding rates and maternal satisfaction. Results of study showed a 2-
hour reduction in postoperative length of stay and a 19% increase in exclusive breastfeeding 
rates in the ERAC group compared to the standard perioperative care group(7). There were 
no differences in post-op opioid requirements between the groups.    
 
In an observational study done at a tertiary referral center in the UK the introduction of ERAC 
pathways improved next day discharge rates from 1.6-25% over a 2-year period. In the same 
study they found similar readmission rates amongst women discharged a day after surgery 
and those discharged after 2 days(8). 
  
In a quality improvement study done in a medical center in Livingstone, New Jersey looking 
at outcomes after implementation of an ERAS program for caesarean delivery they found a 
significant reduction in opioid use amongst in patients, a reduced post caesarean length of 
stay and direct costs without any increase in 30-day readmission rates(9). 
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THE ROLE OF THE ANESTHETIST IN ERAC 
 

 
 
 
Preoperative preparation: 
Key components to be considered in the pre-operative period include: 

1. patient education 
2. optimization of maternal comorbidities  
3. premedication  
4. preoperative bowel preparation 
5. fasting times   
6. carbohydrate loading 

 
 
Patient education: 
Although high level of evidence is lacking, patient education before, during and after 
caesarian section is strongly recommended by the guidelines of antenatal and preoperative 
care in caesarian delivery(10). This information should be adopted whether caesarian 
delivery is scheduled or unscheduled. The scheduled/elective caesarian delivery allows 
expanded antenatal/preoperative counselling for transfer of knowledge to the expectant 
mother whereas in the emergency setting this time is compressed to 30-60 minutes prior to 
the procedure(10).  
 
The aim of patient education in ERAC is to establish patient expectations during the surgery, 
to allow them to engage with the physician and to empower them to be actively involved in 
their own care plan and post-op recovery(2). This is also an opportunity for counselling and 
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shared decision making with regards to the perioperative analgesic plan and goals for early 
feeding and mobilization. Information on breastfeeding, lactational support services, length 
of stay and discharge criteria should be shared with the patient. The use of internet-
accessible or take-home handout tools and videos are also recommended(2).  
 
 
Optimization of maternal comorbidities: 
According to evidence modifiable factors for pregnant women include body mass index, 
preexisting hypertension, preexisting diabetes mellitus, and anemia(10). Preoperative 
optimization improves surgical outcomes and requires a multidisciplinary team approach. 
 

 Obesity is a multi-systemic disorder associated with higher obstetric and peripartum 
complications for both mother and fetus(11). It has been reported in several studies to be 
associated with an increased risk of maternal death(11). Morbid obesity (BMI>40) 
presents a surgical complexity and requires meticulous preoperative planning including 
the identification of appropriate size operating room table, appropriate size equipment, 
adequate human resource allocation, planning of the location of abdominal incision, 
higher dosing of IV antibiotics and enhanced post op care including considerations for 
pharmacological thromboprophylaxis(10). Maternal weight gain management should be 
used to control weight gain antenatally. However, preexisting obesity may be very difficult 
to modify once pregnant(10). 

 

 Hypertensive disorders 
 

Chronic hypertension is a common comorbidity occurring in pregnant women and is 
associated with an increased the risk of pre-eclampsia, intrauterine growth restriction, 
preterm delivery, delivery via caesarean section, neonatal unit admission and early 
neonatal death(10). Chronic hypertension increases the risk of superimposed 
preeclampsia and the risk of serious complications including renal impairment, liver 
failure, clotting abnormalities and stroke(10). The superimposition of preeclampsia 
dramatically increases maternal and fetal morbidity(12). Distinguishing worsening of 
chronic hypertension from development of superimposed preeclampsia can be 
challenging(12). Goals of treatment of hypertension in pregnancy include the prevention 
of severe hypertension and the complications thereof, prolonging the gestation to allow 
adequate time for fetal maturation prior to delivery and converting antihypertensive 
treatment to pregnancy friendly agents such as methyldopa and nifedipine(10). Optimal 
blood pressure targets for pregnant women with chronic hypertension according to the 
2013 American College of Obstetrics and Gynecology (ACOG) task force on 
hypertension, are systolic 120-160mmHg and diastolic 80-105mmHg(12). 

 

 Gestational diabetes  
 

Gestational diabetes increases the risk of maternal and fetal complications including 
increased risk of spontaneous abortions, fetal macrosomia, preeclampsia, traumatic 
delivery and neonatal hyperbilirubinemia(13). Untreated gestational diabetes significantly 
increases the risk of perinatal morbidity and death. Glycemic targets in pregnancy: (i) 
Fasting blood glucose <5.3mmol/L (ii)1-hour postprandial blood glucose <7.8mmol/L (iii) 
2 hour postprandial <6.7mmol/L. HbA1c levels should only be used as a secondary 
measure of glycemic control in pregnancy(13). GDM management starts with lifestyle 
modification to achieve glycemic targets(10). If these are unable to achieve glycemic 
targets progression to pharmacological treatment is required in the form of insulin as oral 
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glycemic agents cross the placenta and may cause neonatal hypoglycemia(10). Maternal 
diabetes should receive timeous and effective management during pregnancy, and this 
requires multidisciplinary team care. Optimization of maternal glucose control reduces 
peripartum risk for maternal and fetal complications(10). 
 

 Maternal anemia  
 

Maternal anemia is associated with increased risk of fetal low birth weight(14). 
Preoperative anemia is associated with increased perioperative morbidity and 
mortality(10). Antepartum anemia is linked to depression and fatigue and is also a strong 
predictor of postpartum anemia (15). Anemia should be detected early and treated(15). 
Preoperative optimization is important prior to caesarean delivery because pregnancy is 
associated with dilutional anemia, caesarean section is associated with greater blood loss 
than most abdominal surgeries and prenatal anemia is a strong predictor of severe post-
partum anemia(15). 

 

 Maternal smoking 
 

“Prehabilitation” involves the physiological preparation for patients planned to undergo 
abdominal surgery to improve the quality of life, reduce postoperative complications and 
overall mortality rates(16). Smoking cessation prior to surgery improves organ function 
and reduces the increased risk of wound and respiratory complications(16). In addition, 
maternal smoking is strongly associated with fetal growth restriction, preterm delivery, 
placenta previa, placental abruption, stillbirth and neonatal mortality(10). It is 
recommended that maternal cigarette smoking be stopped pre-conception or early in 
pregnancy to reduce maternal and reproductive complications(10). 

 
Pre-anaesthetic medication:  
Aspiration prophylaxis in the form of antacids and histamine receptor blockers were found 
to be superior to antacids alone or no intervention in the prevention of low gastric pH and 
are strongly recommended(10). Sedative premedication is strongly discouraged as it could 
have deleterious effects on both mother and baby. Both these are backed by low quality 
evidence(10). Premedication with benzodiazepines have been associated with “Floppy-
baby syndrome”, low Apgar scores and neonatal thermogenesis(10). Sedative 
premedication in adult outpatient surgery was found to delay psychomotor function by up to 
3 hours in a Cochrane review(10). Maternal sedation in emergency caesarian sections was 
associated with delayed skin-to-skin contact between mother and baby. Based on these 
potential side effects for mother and neonate, sedation was advised against(10). 
 
Preoperative bowel preparation: 
Bowel preparation which was traditionally used for colorectal surgery to reduce infection and 
anastomotic breakdown, should not be used prior to caesarian section(10). In a single trial 
of mechanical bowel prep for caesarian section, it showed no benefit. This was a strong 
recommendation based on high quality evidence(10). 
 
Pre-operative fasting times: 
Limiting fasting times reduces metabolic stress and ketosis(15). The standard ASA pre-
operative fasting guidelines of 6-8 hours for solid meals (6 hours for light meals or milk; 8 
hours for fatty meal) and 2 hours for clear fluids is recommended strongly, based on high 
quality of evidence(10). These recommendations are based on studies from non-pregnant 
populations as there have been no “fasting trials” on caesarian section patients(10). 
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Carbohydrate loading: 
Preoperative carbohydrate loading with a non-particulate carbohydrate 2 hours prior to 
caesarian section is recommended in pregnant non-diabetic women(15). This was a weak 
recommendation based on low level evidence. The benefits of this practice in caesarian 
deliveries are currently undefined and the effects on the fetus are unknown. Most of the data 
was extrapolated from colorectal ERAS programs(15). This was therefore a weak 
recommendation. 
 
Studies comparing gastric emptying in term, non-laboring pregnant women found no 
significant reduction in gastric emptying compared to their non-pregnant counterparts(17). 
Further data are required to provide evidence on the ideal carbohydrate type, dose and feto-
neonatal effects in the caesarian population(15). 
 
 
Intra-operative elements: 
 
1. Intraoperative anaesthetic management  
 The intraoperative pathway is a focused course that starts 30-60minutes prior to 

caesarean incision till discharge of the mother and infant from hospital(18). It allows a 
consistent and generalizable ERAS CD protocol that allows delivery of comprehensive 
care for both scheduled and unscheduled caesarean deliveries. Regional anaesthesia 
is the preferred method of anaesthesia that forms part of the ERAS post CS protocol. 
This was a strong recommendation, supported by the fact that regional anaesthesia 
was associated with superior pain control, organ function and mobility(18). Regional 
anaesthesia was also associated with less PONV, shorter length of hospital stay and 
less adverse events. When comparing spinal to epidural techniques, spinal had a 
shorter onset of time to establish an effective block and was associated with a lower 
incidence of intraoperative pain. The use of a combined spinal epidural technique 
allowed a more rapid motor recovery than use of spinal while allowing the possibility 
of extending and prolonging an inadequate spinal block. However in a meta-analysis 
looking at general anaesthesia vs regional, regional anaesthesia showed no 
superiority over GA in terms of major adverse outcomes except that GA was 
associated with higher maternal blood loss and increased post-op sedation(18). 

 
2. Multimodal analgesia : a key component in all enhanced recovery protocols 
 Suboptimal treatment of acute perioperative pain may result in chronic pain, poor 

maternal-infant bonding, post-partum depression, increased opioid use and delayed 
functional recovery(19). Chronic incisional and pelvic pain post caesarean delivery are 
well described with the incidence varying between 1-18% beyond 6 months. Attempts 
to reduce the incidence of persistent pain post caesarean section include the use of 
neuraxial and/or regional analgesia, a multimodal perioperative strategy including 
intravenous ketamine, neuraxial adjuncts such as clonidine and the use of scheduled 
NSAIDs and paracetamol(19).   

 
 Neuraxial opioids and adjuncts.  
 The use of low dose, long acting intrathecal or epidural opioids such as morphine are 

a level A recommendation based on class I level of evidence from the latest Society 
Of Obstetric Anaesthesia and Perinatology(SOAP) consensus statement for 
ERAC(15). While neuraxial morphine provides superior analgesia to systemic opioids, 
it has a ceiling analgesic effect with a dose dependant increase in side-effects such as 
pruritis and nausea and vomiting. The recommended intrathecal dose of morphine is 
50-150mcg and for an epidural 1-3mg(15). Lipophilic opioids such as fentanyl are good 
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for optimizing  the quality of intraoperative analgesia, however they have a relatively 
short duration of action compared to  hydrophilic opioids such as morphine which 
provide a longer duration of action between 14-36hrs(19). Morphine doses above 
100mcg prolong the time to requirement of additional analgesia by 4.5hours compared 
to doses between 50-100mcg.  The incidence of side effects of pruritis, nausea and 
vomiting increase with escalating doses of intrathecal morphine. In a meta-analysis 
done in 2016 the odds of nausea, vomiting and pruritis were much lower in the low 
dose intrathecal morphine (50-100mcg) compared to high dose (>100mcg). In this 
meta-analysis respiratory depression did not occur in any of the studies(19). 

 
 Alpha 2 adrenergic agonists such as clonidine and dexmedetomidine have analgesic 

properties but have not been included in ERAC protocols due to their limited evidence 
in caesarean sections(6). However these may be useful in certain patients who may 
be at high risk for chronic pain and tolerance for opioids(6). 

 Continuous epidural infusions for postoperative pain control are not included in the 
ERAC pathways as these have numerous disadvantages: reduced maternal mobility, 
complicated pharmacological thromboprophylaxis, increase nursing work load and 
increases hospital and patient costs(19). Single shot spinal, epidural or combined 
spinal-epidural used in combination with simple systemic analgesia should provide 
adequate post caesarean pain relief. However, epidural catheter based techniques 
may be considered in special circumstances such as women with chronic pain(19). 

 
 Transverse abdominis plane (TAP) block.  
 TAP blocks do not offer any additional analgesic or opioid-sparring benefit after 

caesarean delivery when used in combination with intrathecal morphine(6). TAP block 
may be used to reduce post-op pain and reduce opioid requirements in patients 
undergoing general anaesthesia or patients who received neuraxial anaesthesia 
without morphine or as a “rescue” therapy in patients with severe post-op pain not 
responding to opioids(6). The duration of sensory blockade after a single shot TAP 
block is approximately  6-12 hours(19). It is important to note that TAP blocks are more 
efficient for somatic incisional pain and not for visceral pain(19). The addition of 
adjuncts to local anaesthetic for TAP blocks offers no superior analgesic quality 
compared to local anaesthetic alone. This block should not be used as a substitute for 
neuraxial opioids in patients undergoing caesarean delivery with neuraxial 
anaesthesia(19). 
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Quadratus lumborum(QL) blocks 
Numerous studies have assessed the efficacy of QL blocks in management of pain 
post abdominal surgery. Anterior QL blocks(QL 1) act similar to TAP blocks while 
posterior QL blocks(QL 2) spread medially towards paravertebral space and block both 
visceral and somatic pain(6). In the absence of intrathecal morphine QL2 blocks were 
associated with lower morphine usage and VAS scores compared to TAP blocks. 
However, QL blocks do not offer superior analgesia to intrathecal morphine and 
scheduled non-opioid analgesics for post caesarean delivery(6). 

 
 

 

 
 Local anaesthetic wound infiltration 
 Wound infiltration with local anaesthetic has no additional benefits when used in 

combination with the triad of intrathecal morphine and scheduled paracetamol and 
NSAID doses(6). If it is used a continuous catheter based wound infiltration is 
preferable to a single dose local anaesthetic wound infiltration. The ideal catheter site 
is subfascial rather than subcutaneous or suprafascial(19). Different adjuncts such as 
NSAIDs, steroids and magnesium sulphate in addition to local anaesthetic for wound 
infiltration have been studied. Although some have shown improved analgesia and 
reduced inflammation, safety data for these are still lacking(19). 

 
 Regular scheduled NSAIDs and paracetamol 
 Multimodal analgesia including NSAIDs and paracetamol reduce opioid requirements 

and side effects by 30%(19) . Scheduled paracetamol 1g  6 hourly starting pre or intra-
op is recommended(15). Suggested NSAIDs ketorolac 15-30mg 6 hourly, ibuprofen 
600mg 6hourly or naproxen 500mg 12 hourly(15). 

 
 NMDA antagonists 
 NMDA antagonists have the ability to prevent central sensitization and the 

development of chronic pain(6). Although not included in the ERAS society 
recommendations for caesarean delivery from 2018 they certainly have a role and 
should be considered in high risk patients who are known with opioid use disorder or 
chronic substance use disorder. Ketamine at a dose of 0.5mg IMI followed by an IV 
infusion of 2mcg/kg/min for 12 hours significantly reduces morphine consumption and 
hyperalgesia(6). A 2017 systematic review found the perioperative use of a single dose 
magnesium to be associated with reduced 24 hour rescue analgesic requirements and 
lower pain scores without any serious adverse effects(20). In the review doses ranged 
from 25-50mg/kg with 50mg/kg being the most studied bolus dose(20). 
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 Dexamethasone 
 Glucocorticosteroids have anti-emetic, ant-inflammatory and analgesic properties(19). 

A single peri-operative dose of dexamethasone ranging from 1.25-20mg improves post 
caesarean analgesia and lowers the incidence of intraoperative and postoperative 
nausea and vomiting(PONV)(19). Dexamethasone in combination with another anti-
emetic such as ondansetron significantly reduces the occurrence of PONV in women 
who received intrathecal morphine post caesarean delivery.(21) Dexamethasone at 
4mg intravenously is included as part of the ERAC protocol to prevent nausea and 
vomiting. A single dose perioperative dexamethasone dose was found to be 
associated with marginally higher intraoperative blood glucose extending into the first 
24 hours postoperatively(22). Although the clinical implications of this hyperglycaemia 
were unclear, dexamethasone should probably be used with caution in patients with 
insulin resistance(22). 

 
 Gabapentinoids 
 Gabapentinoids are not currently recommended for routine use in ERAC. Gabapentin 

is a neurotropic agent with high umbilical vein to maternal vein ratio and high breastmilk 
transfer limit its pre-emptive use in elective caesarean sections(19). However, the 
administration of gabapentin may be considered when risk-benefit ratio is favourable 
in a selective group of patients whose post op pain may not be relieved by standard 
analgesic agents(19). 

 
3. Prevention and treatment of post spinal hypotension and perioperative fluid 

management 
 Prevention of spinal induced hypotension is a vital aspect of enhancing maternal and 

foetal recovery as it can have detrimental effects to both mother and foetus(15). 
Hypotension can reduce utero-placental blood flow impairing oxygen delivery to foetus 
and it can also trigger maternal nausea and vomiting(2). A crystalloid coload of 1 litre 
administered shortly after the spinal along with a prophylactic vasopressor 
infusion(phenylephrine or noradrenaline) is associated with a reduced incidence of 
post-spinal hypotension(15). Since the cause of spinal hypotension is due to peripheral 
vasodilatation, the use of fluid loading alone would have a limited efficacy(2). The 
recommended phenylephrine prophylactic infusion rate is to start at 50mcg/min and 
titrated to desired MAP(2). Phenylephrine infusion was found to be more effective at 
reducing hypotensive episode than rescue bolus dosing. When compared to 
ephedrine, phenylephrine was associated with more favourable foetus acid-base 
status and lower incidence of maternal nausea and vomiting(2). Studies that compared  
low dose noradrenaline infusion to phenylephrine found similar efficacy when 
comparing BP maintenance but higher heart rates and cardiac output with the 
noradrenaline group(2). 

 
4. Antimicrobial prophylaxis and skin preparation 
 Delivery via a caesarean section increases the risk of infection by 5-20 fold compared 

to vaginal delivery(2). Maternal infections can lead to increased length of hospital stay 
and hospital readmissions(2). Prophylactic antibiotics should therefore be 
administered to every woman undergoing a caesarean section(2). Traditionally 
concerns of neonatal complications from exposure to antibiotics led to a administration 
of antibiotic after cord clamping(2). However more recent evidence shows that 
antibiotics can be administered safely within 60 minutes prior to skin incision(2). Pre-
incision administration of antibiotic improves effectiveness of prophylaxis without any 
additional risks to the foetus(15). The ACOG recommends Cefazolin 2G as a single 
antibiotic with addition of azithromycin where appropriate e.g. with PROM(15). The 
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Centre of Disease control recommends chlorhexidine-alcohol scrub over povidine-
iodine(18). This recommendation was based on 2 large systematic reviews in which 
one large study demonstrated lower infection rates with chlorhexidine-alcohol 
wash(18). Although the evidence from caesarean deliveries was limited this 
recommendation was based on a wider body of evidence from other surgeries(18).  

 
5. Procedures for prevention of intraoperative hypothermia  
 Perioperative hypothermia is extremely common occurring in > 60% of patients who 

undergo spinal for caesarean section(2). Temperature autoregulation is impaired 
during spinal anaesthesia due to loss of vasomotor and shivering responses as well 
as the redistribution of heat from core to peripheries(2).  Complications of hypothermia 
include shivering, increased myocardial oxygen demand, coagulopathy, altered drug 
metabolism, increased risk of surgical site infection, prolonged duration of 
hospitalization and reduced patient satisfaction(18). Hypothermia may also affect the 
neonatal temperature, umbilical pH and Apgar scores(18).  

 
 During caesarean delivery the intestinal temperature rapidly drops by an average of 

1.3 degrees as was recently demonstrated in a study(2). The temperature continues 
to drop even after completion of the procedure. The hypothermia associated with spinal 
anaesthesia is often underappreciated as temperature is poorly monitored(18). 

 
 Ambient operating room temperatures of 23 degrees Celsius resulted in significantly 

lower maternal hypothermia compared to temperatures of 20 degrees in a RCT of 799 
patients(18). Appropriate temperature monitoring is strongly recommended to apply 
warming devices and avoid hypothermia(18). Forced air warming devices, warm IV 
fluids and increased OR temperatures are all recommended to prevent 
hypothermia(18). 

 
6. Perioperative fluid management  
 Goal directed fluid therapy is advocated for in many ERAS pathways(15). Avoiding 

both volume overload which could affect the integrity of the anastomosis and under 
resuscitation which could cause organ hypoperfusion are very important in colorectal 
surgery. The ideal fluid management goals have not yet been established in caesarean 
delivery. The judicious use of coadministration fluid in combination with a vasopressor 
is well recognized in the prevention and management of spinal induced hypotension. 
Expert consensus recommendation is to limit IV fluids to less than 3L for routine 
cases(15). Perioperative euvolemia is an important factor which improves maternal 
and neonatal outcomes post caesarean delivery(18). 

 
7. Neonatal immediate care/delayed cord clamping  
 Delayed cord clamping for 30-60 seconds at delivery for term and preterm infants 

improves foetal haemoglobin and iron stores and is associated with 
neurodevelopmental benefits, a reduction in intraventricular haemorrhage, increased 
haematocrit and reduced need for volume resuscitation(2, 18) . This technique does 
not significantly increase maternal bleeding and is associated with a small risk of 
neonatal jaundice(15). In the setting of postpartum haemorrhage(PPH) and high risk 
deliveries, the discretion of the obstetrician is used to determine whether or not delayed 
cord clamping is appropriate(15). 
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8. Oxytocin management 
 While routine use of uterotonic agents is necessary to prevent PPH, appropriate dosing 

is important to reduce unwanted dose related side effects(15). The lowest effective 
dose should be used to obtain an adequate uterine tone. The recommended dosing 
regimen for elective C/S: 1IU bolus followed by an infusion of 2.5-7.5IU/hr(15). The 
recommendation for emergency C/S: 3IU bolus followed by infusion of 7.5-15IU/hr(15). 
In the setting of haemorrhage from an atonic uterus a switch from ERAC protocol to 
the institutions haemorrhage resuscitation protocol is recommended(15). 

 
9. IONV/PONV prophylaxis 
 Intraoperative and postoperative nausea and vomiting can be a major maternal 

stressor and should be prevented considering all the different aetiologies(15). PONV 
which occurs commonly post administration neuraxial opioids, can also delay early oral 
intake which is a key component of ERAS(2). Aggressive treatment and prevention of 
spinal induced hypotension is one of the methods of preventing this complication. 
Avoidance of uterine exteriorization and abdominal irrigation with saline may be 
addressed with the surgeon(15). The use of 2 different antiemetics with different 
mechanisms of action is recommended(15). Some recommended agents: 
ondansetron 4mg, dexamethasone 4mg and metoclopramide 10mg(15). 

 
10. Maternal-infant bonding(Skin-to-skin contact) 
 Early skin-to-skin contact and breastfeeding within an hour of birth allows a safe 

transition of foetus from intrauterine to the extrauterine environment and facilitate 
mother to infant bonding(15). The benefits of early skin-to-skin contact include a 
reduction in maternal anxiety and postpartum depression and higher rates and duration 
of breast feeding (2).  Ways to facilitate this intraoperatively include the placement of 
ECG leads and electrodes to the mother’s back, moving equipment to allow space for 
nursing personnel to safely accomplish this and maintaining efforts to keep maternal 
and neonatal temperatures normal(15). 

 
 
Post-operative care: 
In keeping with ERAS bundles, early mobilization, ERAS sham feeding, chewing of gum, 
adequate analgesia, management of PONV, early feeding, glucose control, urinary catheter 
management and thromboprophylaxis are all important concepts to be included in the post-
operative ERAC protocol. 
 
1. Early oral intake 
 Early feeding is by definition feeding as early as 30 minutes up to 8 hours post 

caesarean delivery(23). Early oral intake enhances return of normal bowel function, 
reduces post-op catabolism, reduces surgical stress response, improves insulin 
sensitivity and reduces length of hospital stay without increasing complication 
rates(15). The recommendations are ice chips or water within 60minutes post 
caesarean delivery in recovery and re-establishing a regular diet within 2 hours post-
delivery(15, 23). In the cases where delayed oral intake is planned chewing of gum 
(sham feeding) appears to be effective and low risk. Sham post-operative feeding has 
been evaluated in a number of clinical trials post abdominal surgery. In a Cochrane 
review it was associated with reduced time to recovery of bowel function(23). In a 
review of gum chewing after caesarean delivery with the comparator being traditional 
delayed feeding until return of intestinal function, gum chewing was associated with 
earlier return of bowel function and flatus(23). The level of evidence was graded low 
due to lack of blinding(23).  
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2. Early mobilization 
 Early mobilization form part of surgical bundles for enhanced recovery pathways. 

Theoretically it improves a number of short-term outcomes after surgery including 
reduced risk of thromboembolism, length of hospital stay and earlier return of bowel 
function(23). However, there are no available data to support improved outcomes 
when it comes to caesarean delivery. In a recent Cochrane review of surgical bundles 
including early mobilization in colorectal patients 4 small, randomized trials were 
included and were of low quality(23). Early mobilization, although supported by very 
low evidence, is recommended post caesarean delivery(23). 

 
3. Promotion of resting period 
 Maternal exhaustion negatively impacts cognitive function, mood, maternal-infant 

bonding and increases the risk of respiratory depression(15). Interventions to support 
maternal resting periods include minimal interruptions from visitors and health care 
providers, clustering of interventions such monitoring of vital signs, administration of 
analgesia and appropriate post-op monitoring(15). Respiratory monitoring post 
neuraxial morphine administration should follow the 2019 SOAP consensus statement 
recommendations(15). 

 
4. Early urinary catheter removal 
 Routine use of urinary catheter in caesarean deliveries is a widely accepted practice 

thought to reduce bladder injuries, allow monitoring of urine output and reduce post-
op urinary retention(23). However, indwelling urinary catheters can increase the risk of 
UTI, difficulty voiding and urethral pain(23). All these complications resulting in delayed 
ambulation, prolonged hospital stay and increased costs(23). Recent studies have 
shown low incidence of urinary retention, lower incidence of postoperative bacteriuria, 
dysuria and burning of micturition in patients without indwelling urinary catheters and 
no significant reduction in surgical difficulties(23). There is a strong recommendation 
for the immediate removal of urinary catheter post caesarean delivery in patients who 
do not require ongoing urine output assessment(23). 

 
5. Venous thromboprophylaxis 
 All women in the peripartum period are at an increased risk of venous 

thromboembolism. Caesarian delivery increases this risk by 2 folds compared to 
vaginal delivery(15). Mechanisms of thromboprophylaxis post caesarean delivery 
include pharmacological and mechanical methods. Pneumatic compression stockings 
are recommended for use in all patients undergoing caesarean delivery(23). Heparin 
should not be routinely used unless the women meet criteria according to ACOG 
guidelines (15, 23). 

 
6. Anemia remediation 
 This includes detection and treatment of peripartum hemorrhage. Routine checking of 

post-op lab results is not recommended in low-risk patients but should be reserved for 
patients who experienced significant intraoperative blood loss or had pre-existing 
anemia(15). Studies comparing IV to oral formulations for the treatment of iron 
deficiency anemia found increased efficacy of the IV formulations without increase in 
the risk of side effects(15). Liberal transfusion strategies showed no improvement in 
maternal outcomes and transfusion reactions are more common in women who are 
pregnant and in the post-partum period(15). 
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7. Perioperative glucose control 
 Insulin resistance is common in pregnancy(23). Diabetes mellitus in pregnancy is 

associated with poor maternal and fetal outcomes(23). Undiagnosed diabetic patients 
are at a greater risk for peri-operative complications(23). In the general population ideal 
range of blood glucose levels 6-10mmol/L(23). The NICE guidelines for target blood 
glucose levels recommend fasting glucose below 5.3mmol/L, below 7.8 an hour post-
prandial and 6.4mmol/L 2 hours post-prandial in pregnant patients with any form of 
diabetes(13). It is advised for women on insulin to keep their blood glucose above 
4.0mmol/L to avoid maternal hypoglycemia(13).  

 
 Strict perioperative glucose control is necessary to prevent complications such as 

surgical site infections and delayed wound healing(23). In patients taking insulin for 
type 1 diabetes doses should be adjusted but never stopped completely as 
ketoacidosis may develop rapidly(23). The peri-operative manipulation of insulin is 
complex and beyond the scope of this booklet. Diabetic patients should ideally be 
booked first on the elective surgical list to allow return to their normal insulin dose with 
food as early as possible after surgery(23). 

 
8. Facilitation of early discharge 
 In the UK approximately 40% patients who undergo a planned caesarian section are 

discharged on the next day and many are enrolled in ERAC pathways(3). Planning for 
early discharge should start preoperatively by establishing patient-orientated goals 
including elements like neonatal care, lactational education and contraceptive 
planning(15). Patient education improves personal empowerment and allows patients 
to actively participate in their recovery(15).  

 
 Standardized discharge planning with written instructions and the use of metrics to 

evaluate patient progress in meeting discharge criteria is recommended(15). There is 
lack of evidence for optimal discharge counselling however, it should include 
comprehensive information on the early discharge course, signs and symptoms of 
infection, restriction of activity and when to seek medical attention(23). 

 
9. Breastfeeding support 
 Breastfeeding should be established within an hour of birth and skin-to-skin contact 

should be encouraged until completion of feed, for formula fed patients for at least an 
hour(15). Mothers should be motivated to continue this throughout their hospital 
stay(15). All institutions should provide ongoing lactation consultation and educational 
material(15). 
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IMPLEMENTATION OF AN ERAC PROTOCOL 
 
 

 
 
 
 
 
 

BARRIERS OF IMPLEMENTATION OF ERAC PRINCIPLES 
 
Potential barriers of implementation of ERAS principles in Obstetrics include the discomfort 
of health care providers in changing traditional practices, poor post discharge follow up and 
poor allocation of resources towards patient education(2). Once an ERAS protocol has been 
drawn up regular auditing is necessary to determine compliance and identify areas of 
improvement. A successful implementation of an ERAS protocol requires the collaboration 
of a multidisciplinary team including nurses (midwives), pediatricians/neonatologists, 
obstetricians, obstetric anesthesiologists, physiotherapists and nutritionists. 
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CONCLUSION 
 
The main aim of ERAS pathways is to accelerate the return of patients to their baseline 
functional status by optimization of their preoperative condition, minimizing the stress 
response to surgery while reducing perioperative morbidity and mortality. For caesarean 
deliveries, the focus of ERAS is on the use of regional anesthesia as standard of care, long 
acting neuraxial opioids and multimodal analgesia to optimize perioperative pain control and 
the inclusion of neonatal care and breastfeeding guidance which are important aspects of 
the functional recovery of new mothers. Of note, not all components of the ERAC pathways 
are based on high quality evidence and therefore implementation of these should be 
individualized and tailored for specific patient needs. Many of the recommendations of 
ERAC may already form part of your routine practice in obstetrics. One could argue that 
caesarean delivery should be the poster child of ERAS as the many of the principles of 
enhanced recovery have already been practiced in obstetric anesthesia for over 2 decades 
now. Perhaps the key role of ERAC is to encourage the standardization of evidence-based 
obstetric anesthetic protocols in order to improve overall maternal and neonatal 
perioperative outcomes. 
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