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Enhanced Recovery After Surgery (ERAS) T{Eiitz2

Figure. Enhanced Recovery After Surgery (ERAS) Flowchart
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Figure. Enhanced Recovery After Surgery (ERAS) Flowchart
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JAMA Surgery | Review
Enhanced Recovery After Surgery
A Review

Olle Ljungqvist, MD, PhD: Michael Scott, MD; Kenneth C. Fearon, MD, PhD*

O Changes from overnight fasting to carbohydrate drinks 2 hours
before surgery

O Minimally invasive approaches instead of large incisions

0O Management of fluids to seek balance rather than large volumes of
intravenous fluids

O Avoidance of or early removal of drains and tubes

O Early mobilization

O Serving of drinks and food the day of the operation

JAMA Surg. Published online January11,2017
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Table 1. Fasting and Pharmacologic Recommendations

A. Fasting Recommendations™

Ingested Material Minimum Fasting Periodt

e Clear liquidst 2h

¢ Breast milk 4h

¢ |nfant formula 6h

¢ Nonhuman milk§ 6h

¢ Light meal** 6h

¢ Fried foods, fatty foods, or Additional fasting time (e.g.,
meat 8 or more hours) may be

needed

Anesthesiology 2017; 126:376-93
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Table 1 Details of patients, surgeries and fluid treatment, selected blood p s and
Fluid treatment Group 1 Group 2 Group 3 Group 4
Preloading 500 ml No Yes No No

ANOVA
Bolus infusion 9 mi‘kg Starch Starch Ringer
Continuous Infusion 12 mi/kg/1 hr Starch Ringer Ringer
Time in PACU (min) 97 (40) P <0001
Paralytic ileus (days) 36 (14) 35 ( P=0054
Food intolerance (days) 46(19) 65 (35 P<003

Ringer’s lactate <2 L Ringer’s lactate >2 L ANOVA
Time in PACU (min) 66 (30) 86 (37) P<0O
Paralytic ileus (days) 3102 37(1.0) P <0023
Food intolerance (days) 44 (21) 6.1 (3.0 P <0004
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Liberal fluid
- %‘
s
T 0.804 -
a Restrictive fluid
_z} 0.60+
3
4
0.40+
s
£
3
2 (.20
j
o
o‘nf\ L L | ; L |
0 30 90 180 365
Days
No. at Risk
Liberal fluid 1493 1343 1320 1249 859
Restrictive 1490 1323 1292 1228 835

fluid

Figure 1. Probability of Freedom from Death or Persistent Disability 1 Year
after Surgery.

With a median follow-up of 366 days, the rate of disability-free survival

at 1 year was 81.9% in the restrictive fluid group and 82.3% in the liberal
fluid group (hazard ratio for death or disability, 1.05; 95% confidence
interval, 0.88 to 1.24; P=0.61).




Table 3. Primary and Secondary Outcomes.*

Restrictive Fluid Liberal Fluid Hazard or Risk Ratio
Outcome (N=1490) (N=1493) (95% CI)f P Value
Primary outcome
Disability-free survival at 1 yr — no. (%) 1223 (81.9) 1232 (82.3) 1.05 (0.83-1.24) 0.61
Death or persistent disability — no. 267 261

Death a5 96

Persistent disability 172 165
Secondary outcomes|
Composite septic outcorne or death — no.ftotal no. ()9 323/1481 (21.8)  295/1487 (19.8) 1.10 {0.96-1.27) 0.19
Surgical-site infection — no_total no. (%) 245/1481 (16.5)  202/1487 (13.6) 1.22 (1.03-1.45) 0.02|
Sepsis — no.jtotal no, (%) 157/1481 (10.6) 129/1487 (8.7) 1.22 (0.98-1.52) 0.08
Anastomotic leak — no.jtotal no. (%) 49/1481 (3.3) 35/1487 (2.4) 1.41 {0.92-2.16) 0.12
Pneumonia — no.jtotal no. (%) 54/1481 (3.6) 57/1487 (3.8) 0.95 (0.66-1.37) 0.79
Acute kidney injury — no.ftotal no. (%6)** 1241443 (8.6) 721439 (5.0) 1.71 (1.29-2.27) <0.001
Renal-replacement therapy — no jtotal no. (%) 13/1460 (0.9) 4/1462 (0.3) 3,27 (1.01-13.8) 0.048|
Pulmonary edema — no,jtotal no. (36) 20/1481 (1.4) 32/1487 (2.2) 0.63 (0.36-1.09) 0.10
Unplanned admission to ICU — no./total no. (%¢) 161/1487 (10.8) 145/1491 (9.7) 1.11 (0.90-1.38) 032
Median peak serum lactate level (IQR) — mmol per 1.6 (1.1-2.5) 1.6 (1.1-2.4) NA NA

literi
Median C-rlead;\;e protein level on day 3 (IQR) — mg per 136 (82-198) 133 (80-200) NA 0.66
iter:

Median duraticn of mechanical ventilation (IQR) — hrif§ 17 (5-65) 14 (3-31) NA 0.07
Median score on quality-of-recovery scale (IQR)9Y 106 (89-121) 107 (90-122) NA 031
Median duration of stay in HDU or ICU (IQR) — days| | 18(1.0-31]) 1.4 (0.9-2.9) NA 0.13
Median duration of hospital stay (IQR) — days 6.4 (3.6-10.6) 5.6 (3.6-10.5) NA 0.26

Death — no. (%)%




Restrictive Fluid Liberal Fluid Hazard or Risk Ratio

Outcome (N=1490) (N=1493) (95% Clyf P Value
Primary outcome
Disability-free survival at 1 yr — no. (%) 1223 (81.9) 1232 (82.3) 1.05 (0.88-1.24) 0.61

Death or persistent disability — no. 267 261

Death a5 96
Persistent disability 172 165
Secondary outcomes}
Composite septic outcomne or death — no.ftotal no. (%)9 323/1481 (21.8) 295/1487 (19.8) 1.10 (0.96-1.27) 0.19
Surgical-site infection — no_total no. (%) 245/1481 (16.5)  202/1487 (13.6) 1.22 (1.03-1.45) 0.02)
Sepsis — no./total no. (%) 157/1481 (10.6) 1291487 (8.7) 1.22 (0.98-1.52) 0.08
Anastomotic leak — no.jtotal no. (%) 49/1481 (3.3) 35/1487 (2.4) 1.41 (0.92-2.16) 0.12
Pneumania — no.jtotal no. (%) 54/1481 (3.6) 57/1487 (3.8) 0.95 (0.66-1.37) 0.79
Acute kidney injury — no.ftotal no. (%)** 1241443 (8.6) 72/1438 (5.0) 1.71 (1.29-2.27) <0.001
Renal-veglacement therapy — no./total no. (%) 13/1460 (0.9) 4/1462 (0.3) 3.27 (101-13.8) 0.048|
Pulmonary edema — no.jtotal no. (36) 20/1481 (1.4) 32/1487 (2.2) 0.63 {0.36-1.09) 0.10
Unplanned admission to ICU — no./total no. (%) 161/1487 (10.8) 145/1491 (9.7) 1.11 (0.90-1.38) 032
Median peak serum lactate level (IQR) — mmol per 1.6 (1.1-2.5) 1.6 (1.1-2.4) NA NA
liter{§
Median C-rleactiv; protein level on day 3 (IQR) — mg per 136 (82-198) 133 (80-200) NA 0.66
iter:

Median duration of mechanical ventilation (IQR) — hrif 17 (5-65) 14 (3-31) NA 0.07
Median score on quality-of-recovery scale (IQR)9Y 106 (89-121) 107 (90-122) NA 0.31
Median duration of stay in HDU or ICU (IQR) — days| | 18(l0-31) 1.4 (0.9-2.9) NA 0.13
Median duraticn of hospital stay (IQR) — days 6.4 (3.6-10.6) 5.6 (3.6-10.5) NA 0.26
Death — no. (%)%

At 90 days 31 (2.1) 18(1.2) 1.73 (0.97-3.10) 0.06

At12 mo 95 (6.5) 96 (6.6) 1.03 (0.78-1.36) 0.86




Immediately Post-Operative (0-12 hrs) g

IV fluids (1 cc/kg/hr on a pump) initiallé immediate oral intake as tolerated
(discontinue IV when tolerating PO). Continue the intraoperative strategy to
the extent possible (especially in medium and high risk patients)

Later Post-Operative (> 12 hrs)

DRink

Eat

Analgesia —
Move

Sleep

GDFT > DREAMS

Thiele et al. Perioperative Medicine (2016) 5:24
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RR (95% CI) P value RR (95% CI) P value
LEW (<65 vs >65) 1.32[1.04-1.68] 0.0241 1.05[0.76-1.47] 0.7548
50 (B vs &) 0.64[0.50-0.81] 0.0002 0.92]0.66-1.29] 0.6447
BMI (>30/]25.30)/[18.5.25) vs <18.5)  1.20[1.00-1.44] 0.0556 0.95[0.73-1.23) 0.6786
AR (2 vs &) 0.7710.62-0.96] 0.0215 0.940.70-1.27] 0.6841
SRR E GRS vs £ B 2.36/1.82-3.07] <0001 2.48(1.83-3.35) <.0001
ASA (23 vs <3) 0.71]0.49-1.01) 0.0576 0.72(0.44-1.17) 0.1898
RATALET (IER vs 78) 0.96]0.71-1.30] 0.7901 1.13]0.75-1.70] 0.5682
FARAIE] (<3h vs >3h) 1.12]0.90-1.40] 0.2910 0.76[0.57-1.03 0.0788
SFERASIKMIE (5F vs %) 1.72[1.36-2.18] <.0001 1.94[1.41-2.66) <.0001
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O We included 46 539 patients, of whom 1855 (4%) died before hospital
discharge.
0O 3599 (8%) patients were admitted to critical care after surgery admitted

to critical care after surgery with a median length of stay of 1-2 days
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TOr conTounaing varianies, IMportant anTerences remainea DeTween
countries when compared with the UK, the country with the largest
dataset (OR range from 0-44 [95% CI 0-19-1-05; p=0-06] for Finland to
6-92 [2-37-20-27; p=0-0004] for Poland).
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