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Enhanced recovery after surgery (ERAS) is a multimodal and multidisciplinary approach
to maintaining physiologic function and improving recovery for surgical patients. The
ERAS protocol is based on a range of empirical evidence, and consensus ERAS guide-
lines for various surgical procedures have been published. The elements of the ERAS
protocol include minimal preoperative fasting and carbohydrate treatment instead of
overnight fasting; no routine use of preoperative bowel preparation; minimally invasive
surgical techniques; standard anesthetic protocol; optimal fluid management rather
than generous intravenous fluid administration; prevention and treatment of postopera-
tive nausea and vomiting; active prevention of perioperative hypothermia; multimodal
approaches to controlling postoperative pain; and early oral intake and mobilization.
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Implementation of ERAS shortened hospital stays by 30% to 50% and reduced postop-
erative complications by 50%. A recent study reported that, when patient compliance
with the colorectal ERAS protocol was over 70%, 5-year mortality fell by 42% compared
with when compliance was below 70%. Auditing process compliance and patient out-
comes are key measures for assisting clinicians implementing the ERAS program. As
a perioperativist, an anesthesiologist can play a crucial role in implementing the ERAS
program and contribute to protocol establishment, auditing, team education and team
leadership. While the ERAS protocol was first implemented for colorectal surgery, as a

E-mail: shhong7272@gmail.com result of its efficacy, it is now being used in nearly all major surgical specialties.
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3 (multimodal) 0 & AF3the &34 A8 9 #29
M2 7idolct. ERAS =230 ej5d FAE ‘fast-track
surgery 2h= 8018 S851GAT A i 350 &%
7} ofyz} dojt}. ERAS Z2 IO A|P2 =& 35, T 7HHIZ
oFl(catecholamine) #H] ¥ d5H-EoE F7lok= dadl
A A (insulin resistance)S AAA|ZCEH HE7 )5 A=
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2719] ERAS AAAA 7ol E3RI(consensus guideline)S
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22 Qls Al AEAE APE 7o) 2ot AE
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AL ohst A59] o2 41S EFRIC

ERASS| A}

19949 Engelman $[25]2 45 -9-35]<(coronary
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S{early oral nutrition and mobilization)2 & & & 24 gt
o ElgAIZ] A& B5tgal o]F o]F SHiAIX] ¥4 s
Hystged, A9ANsS & F 552 28 254
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Table 1. Guidelines for Perioperative Care in Elective Colonic Surgery: Enhanced Recovery after Surgery (ERAS®) Society Recommendations

Element

Recommendation

Preadmission
Preoperative information,
education and counselling
Preoperative optimization

Preoperative
Preoperative fasting and
carbohydrate treatment

Preoperative bowel preparation
Pre-anesthetic medication

Prophylaxis against
thromboembolism

Antimicrobial prophylaxis and
skin preparation

Intraoperative
Laparoscopy and modifications
of surgical access
Standard anesthetic protocol

Perioperative fluid management

PONV

Preventing intraoperative
hypothermia

Drainage of peritoneal cavity
after colonic anastomosis

Nasogastric intubation

Postoperative

Postoperative analgesia

Prevention of postoperative ileus

Perioperative nutritional care

Patients should routinely receive dedicated preoperative counselling.

Preoperative medical optimization is necessary before surgery.
Smoking and alcohol consumption (alcohol abusers) should be stopped four weeks before surgery.

Clear fluids should be allowed up to 2 h and solids up to 6 h prior to induction of anesthesia.

Preoperative oral carbohydrate treatment should be used routinely. In diabetic patients carbohydrate
treatment can be given along with the diabetic medication.

Mechanical bowel preparation should not be used routinely in colonic surgery.

Patients should not routinely receive long- or short-acting sedative medication before surgery because it
delays immediate postoperative recovery.

Patients should wear well-fitting compression stockings, have intermittent pneumatic compression, and
receive pharmacological prophylaxis with LMWH. Extended prophylaxis for 28 days should be given to
patients with colorectal cancer.

Routine prophylaxis using intravenous antibiotics should be given 30-60 min before initiating surgery.
Additional doses should be given during prolonged operations according to half-life of the drug used.
Preparation with chlorhexidine-alcohol should be used.

Laparoscopic surgery for colonic resections is recommended if the expertise is available.

A standard anesthetic protocol allowing rapid awakening should be given.

The anesthetist should control fluid therapy, analgesia and hemodynamic changes to reduce the
metabolic stress response.

Open surgery: mid-thoracic epidural blocks using local anesthetics and low-dose opioids.

Laparoscopic surgery: spinal analgesia or morphine PCA is an alternative to epidural anesthesia.

Patients should receive intraoperative fluids (colloids and crystalloids) guided by flow measurements to
optimize cardiac output.

Vasopressors should be considered for intra- and postoperative management of epidural-induced
hypotension provided the patient is normovolemic.

The enteral route for fluid postoperatively should be used as early as possible and intravenous fluids
should be discontinued as soon as is practicable.

A multimodal approach to PONV prophylaxis should be adopted in all patients with > 2 risk factors
undergoing major colorectal surgery. If PONV is present, treatment should be given using a multimodal
approach.

Intraoperative maintenance of normothermia with a suitable warming device and warmed intravenous
fluids should be used routinely to keep body temperature > 36°C.

Routine drainage is discouraged because it is an unsupported intervention that is likely to impair
mobilization.

Postoperative nasogastric tubes should not be used routinely. Nasogastric tubes inserted during surgery
should be removed before reversal of anesthesia.

Open surgery: TEA using low-dose local anesthetic and opioids.

Laparoscopic surgery: an alternative to TEA is a carefully administered spinal analgesia with a low-dose,
long-acting opioid.

Mid-thoracic epidural analgesia and laparoscopic surgery should be utilized in colonic surgery if possible.
Fluid overload and nasogastric decompression should be avoided. Chewing gum can be recommended,
whereas oral magnesium and alvimopan may be included.

Patients should be screened for nutritional status and if at risk of under-nutrition given active nutritional
support. Perioperative fasting should be minimized. Postoperatively patients should be encouraged to
take normal food as soon as lucid after surgery. ONS may be used to supplement total intake.
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Table 1. Continued

Element

Recommendation

Urinary drainage

Routine transurethral bladder drainage for 1-2 days is recommended. The bladder catheter can be

removed regardless of the usage or duration of thoracic epidural analgesia.

Postoperative glucose control

Hyperglycemia is a risk factor for complications and should therefore be avoided. Several interventions

in the ERAS protocol affect insulin action/resistance, thereby improving glycemic control with no risk of
causing hypoglycemia. For ward-based patients, insulin should be used judiciously to maintain blood
glucose as low as is feasible with the available resources.

Early mobilization

Prolonged immobilization increases the risk of pneumonia, insulin resistance and muscle weakness.

Patients should therefore be mobilized.

Modified from the guideline at http://www.erassociety.org. LMWH: low molecular weight heparin, PCA: patient-controlled analgesia, PONV: postop-
erative nausea and vomiting, TEA: thoracic epidural analgesia, ONS: oral nutritional support.
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& o= M F4A U EpEEE 2|2 (Minimal
preoperative fasting and carbohydrate treatment)
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(randomized controlled trial)& HEREASH A3}, X4 o
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Hob met
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&5 Q4 4l & ofjgt Y X|Z(Preventing and
treating postoperative nausea and vomiting)
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w2tA], 7] A8 AlAE(forced air warming system), 24
Wl E(circulating water mattress), 2-2 7125 $MH(warmed
intravenous fluid) 52& Z=24Ql 7I2(active warming)=
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42 5 52 22 93015 22 WA (Mulimodal

approach to control postoperative pain)

& F 552 188 (myocardial ischemia) 2 W& A
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= €9 e’ AP FF1 ALY ol IES S
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S(mobilization)°] 7Fs3HA k= HI7HA] $4& Folof 3ttt
[52,53].
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