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What is the ERAS 

 Aiming to streamline perioperative care pathways to 

maximize effectiveness and minimize costs.  

Sir David Cuthbertson (1900-1986) 



Terminology 

Fast tract surgery 

Early recovery after surgery 

Enhanced recovery after surgery 

 

The generic term of ‘enhanced recovery’ is centrally concerned with 

helping patients to get better sooner following surgery by minimizing 

the physical assault on the body and seeking to decrease the human 

physiological stress response. 



Main goal of ERAS 

 reduction of the metabolic stress to surgery will allow the 

patient to recovery faster. 



ERAS is needed?  





 Six randomized controlled trials with 452 patients were included.  

 The number of individual ERAS elements used ranged from 4 to 12, 

with a mean of 9.  

 The length of hospital stay [weighted mean difference (95% 

confidence interval): 2.55 (3.24, 1.85)] and complication rates 

[relative risk (95%confidence interval): 0.53 (0.44, 0.64)] were 

significantly reduced in the enhanced recovery group.  

 There was no statistically significant difference in readmission and 

mortality rates. 



Main Elements of ERAS  



Main elements of ERAS protocols  

 



 



ERAS in HBP surgery 



Care plan for patients undergoing liver resection  

Hendry PO et al. Randomized clinical trial of laxatives and oral nutritional supplements within an 

enhanced recovery after surgery protocol following liver resection. Br J Surg. 2010;97(8):1198-

206.  

 

Day before surgery 

 Normal feeding until midnight 

 No preanaesthetic medication 

 

Day of surgery 

Mid-thoracic epidural analgesia (local 

anaesthetic and low-dose opioid) 

Short-acting anaesthetic agent 

No nasogastric tube (removed 

immediately after surgery, if used) 

Warm intravenous fluids and body 

warming device 

Avoidance of excessive intravenous fluids 

No routine drainage of peritoneal cavity 

Free oral intake of water/nutrition started 

immediately 

Patient out of bed for 2 h 

Day 1 after surgery 

Patient mobilized 

Intravenous fluids discontinued 

Patient to drink at least 1 litre of fluid 

Normal diet 

Continue mid-thoracic epidural analgesia 

Paracetamol 1 g four times daily 

Day 2 after surgery 

Continue mid-thoracic epidural analgesia 

Paracetamol 1 g four times daily 

Normal diet 

Patient mobilized 

Day 3 after surgery 

Stop epidural 

Commence NSAIDs if appropriate 

Remove urinary catheter 

Encourage full oral intake and mobilization 

Review discharge criteria 

Day 4 after surgery 

Encourage full oral intake and mobilization 

Review discharge criteria 



 Methods: Seventy-four patients undergoing liver resection were randomized in a 

two-by-two factorial design to receive either postoperative magnesium 

hydroxide as a laxative, preoperative carbohydrate loading and postoperative 

ONS, their combination or a control group. Patients were managed within an 

ERAS programme of care. The primary outcome measure was time to first 

passage of stool. Secondary outcome measures were gastric emptying, 

postoperative oral calorie intake, time to functional recovery and length of 

hospital stay.  

 Results: Sixty-eight patients completed the trial. The laxative group had a 

significantly reduced time to passage of stool: median (interquartile range) 4 (3–

5) versus 5 (4–6) days (P = 0·034). The ONS group showed a trend towards a 

shorter time to passage of stool (P = 0·076) but there was no evidence of 

interaction in patients randomized to the combination regimen. Median length of 

hospital stay was 6 (4–7) days. There were no differences in secondary 

outcomes between groups. 

 Conclusion: Within an ERAS protocol for patients undergoing liver resection, 

routine postoperative laxatives result in an earlier first passage of stool but the 

overall rate of recovery is unaltered 

Hendry PO et al. Randomized clinical trial of laxatives and oral nutritional 

supplements within an enhanced recovery after surgery protocol following liver 

resection. Br J Surg. 2010;97(8):1198-206.  

 



  High evidence & strong recommendation grade 

 Anti thrombotic prophylaxis 

 Antimicrobial prophylaxis and skin preparation  

 Avoiding hypothermia 

 Perianastomotic drain 

 Urinary drainage 

 

 



Anti-thrombotic prophylaxis 

LMWH reduces the risk of thromboembolic 

complications, and administration should be 

continued for 4 weeks after hospital discharge.  

Concomitant use of epidural analgesia 

necessitates close adherence to safety 

guidelines. 

Mechanical measures should probably be added 

for patients at high risk. 



Antimicrobial prophylaxis and skin preparation 

Antimicrobial prophylaxis prevents surgical-site 

infections, and should be used in a single-dose 

manner initiated 30 -60 min before skin incision. 

 

Repeated intraoperative doses may be 

necessary depending on the half-life of the drug 

and duration of procedure. 



Avoiding hypothermia 

 Intraoperative hypothermia should be avoided 

by using cutaneous warming, i.e., forced-air or 

circulating-water garment systems. 



Perianastomotic drain 

Early removal of drains after 72 h may be 

advisable in patients at low risk (i.e., amylase 

content in drain <5000 U/L) for developing a 

pancreatic fistula.  

 

There is insufficient evidence to recommend 

routine use of drains, but their use is based only 

on low-level evidence. 



Urinary drainage 

Transurethral catheters can be removed 

safely on postoperative day 1 or 2 unless 

otherwise indicated. 



 A MEDLINE®  literature search was undertaken using the keywords 

‘enhanced recovery’, ‘fast-track’, ‘peri-operative’, ‘surgery’, ‘pancreas’ 

and ‘liver’ and their derivatives such as ‘pancreatic’ or ‘hepatic’.  

 

 The primary endpoint was length of postoperative hospital stay.  

 Secondary endpoints were morbidity, mortality and readmission rate. 

 



Articles describing the ERAS in HBP surgery 

 



Liver resectional surgery 

 



Pancreatic resectional surgery 

 



 CONCLUSIONS  

 The introduction of an ERP in HPB surgery appears safe and 

feasible.  

 Currently, many of the principles of the multimodal pathway are 

derived from the colorectal ERP and distinct differences exist, 

which may impede its implementation in HPB surgery. 

 



Severance Hospital 

Experiences 



 Well-defined responsibilities 

CP 

주치의 
; 수술일정 
수술설명 
동의서 

수술처방 
전일퇴원 

전공의 
; 수술설명 

동의서  
수술처방 
전일퇴원 

외래코디 
; 협진확인 
입원교육 

입원원무과 
; 12시이전  
병실확보 

NP 
; 당일 CP  

check 
미비사항 
check 

병동 
; 동의서확인 

IV line 
Skin test… 

 

마취과 
; 수술전  

협진 완료 
4시 이전  

수술실 배정 

의무기록실 
; CP관련  
의무기록 



The significance of Critical Pathway  

in Laparoscopic Cholecystectomy 

 





 



High risk: intraoperative cholangiogram, bile spillage, conversion to 

laparotomy, acute cholecystitis/pancreatitis, jaundice, pregnancy, 

immunosuppression, insertion of prosthetic devices 



The role of prophylactic antibiotics in elective LC  

  The study included 471 patients undergoing LC  between 

Jan. 2009 through May 2012.  

 

  279 patients (Group 1) received 2nd generation 

cephalosporin 1g IV after induction of anesthesia  

 

  192 patients (Group 2) were not given prophylactic 

antibiotics.  

 



The role of prophylactic antibiotics in elective LC  

 Results 

 The overall rate of SSI was 1.48% for total 471 patients.  

 The incidence of SSI was similar in two groups: (χ2 =0.013 ;p=0.910). 

• 3 of 279 patients(1.56%) in group 1  

• 4 of 192 patients(1.43%) in group 2  

 But there was no organ space infection and all of these SSIs were 

categorized into the only superficial SSIs.  

 All of patients occurring SSIs were well treated with conservative 

treatments without any sequelae.  

 Diabetes mellitus (p=0.021) and pre-operative albumin level 

(p=0.004) contribute to SSI. 

 

 Conclusion  

 Prophylactic antibiotics are not necessary for elective LC. 

 



Summary 

Preassessment  

 Physical fitness  

 Anxiety 

 Social, cultural and ethnic background  

Communication 

Information provision 

 Psychological support 

 Discharge planning 

 Post discharge support  

 

 



 



Thank You for Your Attention 


