
Appendix A: ERAS protocol

PREOPERATIVE MANAGEMENT

Cessation of smoking and excessive intake of alcohol

Smoking and excessive intake of alcohol will be stopped immediately upon admission

to the hospital.

Preoperative nutritional screening and, as needed, assessment and nutritional

support

NRS2002 is the nutritional screening tool proposed by The European Society for

Clinical Nutrition and Metabolism (ESPEN) guidelines for the nutritional screening

of patients. Nutritional risk is established after the addition of all points allocated, as

follows: <3 at no or low risk, ≥3= at high risk.[1] Dietary guidance will be provided to

patients and their family members. One large egg (weight, 60 to 65 g) and 150 ml of

milk will be consumed each day. Multiple micronutrients will also be consumed daily.

More animal-based products, such as fish and chicken meat, will be consumed, as

well as the regular consumption of vegetables and fruits. Vegetable oil consumption

during the cooking process will be regulated.[2] The decision to operate will not be

made until the patient meets nutritional standards.

Medical optimization of chronic disease

It includes preoperative control of blood pressure and blood sugar. The subjects in our

study are elderly patients. Among the elderly patients with hypertension but without

diabetes, lowering systolic blood pressure to a target goal of less than 140 mmHg is
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appropriate. Guidelines recommend a target fasting plasma glucose level that falls

within the range of 3.8-7.2 mmol/L.[3, 4] Patients with low lung function will be

instructed to use a breath trainer every day for proper cough and sputum production.

Physical conditioning

The subjects will be assisted by nurses on a 10 min walk and stair climb (first to 14th

floor) every morning as long as the body functions properly. Preoperative exercise

training can effectively reduce postoperative pulmonary complications in elderly

patients. [5]

Mechanical bowel preparation (MBP) should not be used routinely

MBP has adverse physiological effects attributed to dehydration, which often causes

discomfort and prolongs the time taken for gastrointestinal function recovery. [6] There

is no evidence to support that patients benefit from MBP.[7] The desired effects include

increasing patient comfort, supporting the return of gut function, preventing or

reducing postoperative ileus, and reducing the stress response. [8, 9]

Structured preoperative information and engagement of the patient, relatives,

and caretakers

The ERAS general plan and arrangement of the perioperative period are introduced

orally, in writing, or by video, which can help patients make full psychological

preparations and establish a good trusting relationship between the patients and

medical staff. The implementation of the ERAS protocol requires the participation of

nurses, surgeons, and anesthesiologists and requires structured preoperative education

for patients and companions to achieve active involvement. The desired effects
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include reducing anxiety and involving the patient to improve compliance with the

protocol. [8, 9]

Preoperative carbohydrate treatment

The subjects will be instructed to consume sugar water two h prior to anesthesia

induction. In patients with diabetes, carbohydrate treatment can be administered along

with diabetes medication. Preoperative oral carbohydrate drinks improve patient

comfort and reduce anxiety and thirst before surgery and postoperative insulin

resistance.[10, 11] The desired effects include reducing insulin resistance, improving

well-being, and faster recovery. [8, 9]

Preoperative prophylaxis against thrombosis

Subjects will wear stretch stockings and receive pharmacological prophylaxis with

low molecular weight heparin for 28 days before the operation. Venous

thromboembolism (VTE) risk may be lowered with preoperative prophylaxis against

thrombosis. The screening will be offered for the lower extremity venous duplex to

identify occult preoperative Deep vein thrombosis (DVT) before surgery in older

patients and those with medical comorbidities.[12] The desired effects include reducing

thromboembolic complications.[8, 9]

Preoperative prophylaxis against infection

Prophylaxis with antibiotics will be administered routinely 30-60 min before surgery

according to their half-life. Prophylactic use of antibiotics before colon surgery to

prevent postoperative surgical wound infection is necessary in cases of not using

MBP.[13] The desired effects include reducing infection rates and faster recovery. [8, 9]
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Prophylaxis against nausea and vomiting

A multimode comprehensive prevention approach will be adopted, and the Apfel

scoring system will be used to indicate antiemetic preventive measures according to

preoperative perceived risk indicators. Nausea is evaluated on a three-point scale from

0 (no nausea) to 1 (mild nausea) and 2 (severe nausea).[14, 15] Depending on the sex of

the patient, history of motion sickness, smoking history, anesthesia history, and

surgical protocol, high-risk patients will be identified and administered prophylactic

antiemetic medications.[16] The desired effects include minimizing postoperative

nausea and vomiting as well as increasing patient comfort.[8, 9]

Preanesthetic medication

Patients should not routinely receive long- or short-acting sedative medication before

surgery. If the patient is anxious before surgery, they will be provided with

educational counseling, prolonged preoperative hunger will be avoided, adherence to

the ERAS guidance on carbohydrate loading will be assessed, and other psychological

interventions will be adopted to reduce the patient's anxiety to an acceptable level

without the need for anxiety antidotes. Sedative medication delays postoperative

recovery and discharges from the hospital.[17]

INTRAOPERATIVE MANAGEMENT

Minimal invasive surgical techniques
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Laparoscopic surgery and modification of surgical access for colonic resections can

reduce trauma and the prevalence of postoperative immunosuppression, thereby

accelerating recovery. [18]

Standardized anesthesia, regional analgesia, opioid-sparing anesthesia

Anesthesiologists should control fluid therapy, analgesia, and hemodynamic changes

to reduce metabolic stress responses. The use of regional analgesia techniques

minimizes the doses of opioids and the risk of adverse reactions.[19, 20] Due to the side

effects of opioid drugs, gastrointestinal motility is reduced, and postoperative ileus

occurs in severe cases, especially in the elderly population, which seriously increases

the readmission rate of patients.[21, 22] The desired effects include accelerating the

return of gastrointestinal function, preventing or reducing postoperative ileus,

reducing the stress response and insulin resistance, and basic postoperative pain

management.[8, 9]

Using a goal-directed fluid treatment strategy, administer vasopressors to

support blood pressure control

A goal-directed fluid treatment strategy will be used to maintain fluid balance and

avoid over-or under-hydration, and vasopressors will be provided to support blood

pressure control when necessary. The amount of fluid input should be guided by blood

flow measurements to optimize cardiac output. Intravascular hypovolemia can lead to

the hypoperfusion of vital organs and the bowels, and administering too much fluid

can lead to gut edema, gut dysfunction, and increased interstitial lung water. [23, 24] The
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desired effects include reducing complications, accelerating the return of

gastrointestinal function, and reducing postoperative ileus.[8, 9]

Restrictive use of surgical site drains

The drainage tube is not placed routinely. When the drainage volume of the drainage

tube is within 500 mL, it will be removed 24 h after surgery. The desired effects

include supporting mobilization as well as reducing pain and discomfort.[8, 9]

Removal of nasogastric tubes before reversal of anesthesia

Postoperative nasogastric tubes should not be routinely used. Nasogastric tubes

inserted during surgery should be removed before the reversal of anesthesia. Routine

nasogastric tube decompression did not improve the time taken to return

gastrointestinal function but increased the patient's discomfort. Severe cases caused

psychological problems and increased the morbidity of pharyngolaryngitis and

respiratory infection.[25] The desired effects include reducing the risk of pneumonia

and supporting the oral intake of solids.[8, 9]

Control of body temperature using warm air flow blankets and warmed

intravenous infusions

During the operation, heat preservation measures will be taken to maintain the body

temperature at 36-37°C to prevent hypothermia or hyperthermia, which affects the

living environment of microorganisms.[26] An abnormal body temperature can lead to

complications, such as wound infection, and hypothermia can increase oxygen

consumption in cases of intraoperative blood loss.[27] The desired effects include

reducing wound infection complications and faster recovery.[8, 9]
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POSTOPERATIVE MANAGEMENT

Early mobilization

On the first day after surgery, the patient will be permitted to turn over on the bed and

move their limbs. Then, 24 h after surgery, the patient will be encouraged to get out of

bed under the evaluation and guidance of a nurse. The patient should take good

wound protection and be accompanied by their family members. The scope of

activities will gradually expand from bed activities, bedside activities, ward activities,

department activities, etc. The activity amount and time will be based on the

subjective fatigue of the patient. After removing the catheter or the beginning of

defecation, it is recommended that the patient defecates in the toilet. Older people,

especially those with cardiopulmonary dysfunction, are encouraged to get out of bed

early. Staying in bed for a long time is bad for physical recovery and brings negative

emotions, leading to a decline in working ability.[28] The desired effects include

supporting the return to normal movement, reducing thromboembolic complications,

and faster recovery.[8, 9]

Early intake of oral fluids and solids

First, 50 mL of clear fluid will be taken six h after surgery once every four h.

Hemifluidism will be encouraged from 48 to 72 h after surgery. The order of eating

contents is clear liquid diet (mainly water), semi-liquid diet (mainly porridge and

steamed eggs), and solid diet (mainly rice, noodles, steamed bread, etc.). The patients

will be closely watched for symptoms, such as abdominal pain, abdominal distension,
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and vomiting after eating. Eating will be permitted if the patient can tolerate it. The

desired effects include supporting energy and protein supply as well as reducing

starvation-induced insulin resistance.[8, 9]

Early removal of urinary catheters

The catheter will be extubated 24 h after surgery, and self-urination is encouraged.

The desired effects include supporting ambulation and mobilization as well as

reducing the risk of urinary tract infections.[8, 9]

Use of chewing gums, laxatives, and peripheral opioid-blocking agents (when

using opioids)

Chewing gum after surgery is recommended. Chewing gum after colon cancer surgery

can promote bowel motility and reduce the time to first flatus and time to first passage

of feces.[29, 30] When opioids are used, laxatives and peripheral opioid-blocking agents

are used prophylactically to reduce the incidence of gastrointestinal dysfunction. Oral

bowel stimulation with osmotic laxatives, such as oral magnesium oxide and

disodium phosphate, can improve the recovery of gastrointestinal function.[31]

Peripheral opioid-blocking agents can prevent the side effects of decreased

gastrointestinal motility caused by opioids.[22] The desired outcomes include

accelerating the return of gastrointestinal function, avoiding or reducing postoperative

ileus, and faster recovery.[8, 9]

Intake of protein and energy-rich nutritional supplements

Postoperatively, patients will be screened for nutritional status, and active dietary

support will be provided if they are considered at risk of malnutrition, and increased
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energy and protein intake will be advised in addition to a normal diet. The desired

effects include reducing complications, faster recovery, reduced hospital stay, and

reduced health care costs.[8, 9]

The multimodal approach to opioid-sparing pain control

Following the standard anesthetic protocols previously established to control the

opioid dose, if there is breakthrough pain after surgery, titration to minimize the dose

of opioids will be used. The desired effects include good pain relief, reduced insulin

resistance, supporting early mobilization, supporting the early return of

gastrointestinal function, supporting early feeding, and increasing patient comfort.[8, 9]

Prepare for early discharge

Nurses inform patients of the matters needing attention in discharge and help them

make full mental preparations. The desired effect includes avoiding unnecessary

delays in discharge.[8, 9]

Post-discharge follow-up

WeChat, telephone follow-up, and health counseling will be provided on the seventh,

14th, and 21st days after discharge.
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