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Dietitians and nutritionists play a key role in optimizing the
nutritional status of the patients before and after perform-
ing surgery. The importance of nutrition is often overlooked
because health professionals lack knowledge about nu-
tritional problems, structured protocols for cooperation
between surgeons and clinical nutritionists do not exist,
dedicated resources are lacking, and preoperative and
postoperative nutrition care protocols have not been dis-
seminated. The purpose of this review is to describe vari-
ous nutrition care guidelines for use during preoperative
and postoperative periods for surgical patients to enhance
recovery after surgery based on a review of the literature. It
should help nutritionists and surgeons to make appropriate
decisions on the management during preoperative and
postoperative care, as well as facilitating the understanding
and application of medical nutrition therapy. Nutr Today.
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nhanced recovery after surgery (ERAS) is a term first

described by Henrik Kehlet' in the 1990s and imple-

mented later as an association in 2010. The ERAS
association seeks to correct the physiological and psycho-
logical responses to surgery, to improve cardiovascular
function, to speed up bowel function and return to normal
body activity, and to reduce the surgical complications and
hospital stay as well as the individual and hospital costs by
collaborations among the surgeons, anesthesiologists, nutri-
tionists, physiotherapists, and nurses.*> The ERAS guide-
lines (Table 1) are divided into 3 categories.>*

Nutrition is a key component in the ERAS concept and
guidelines, but it is often overlooked owing to lack of time,
knowledge about its importance by some health profes-
sionals, and lack of close collaboration between surgeons
and clinical nutritionists. In addition, no existing nutritional
guidelines specifically categorize nutrition care protocols
in the context of the ERAS in various surgeries. This review
describes the nutritional care process and how it fits into
these guidelines to improve ERAS nutrition-related care,
based on an extensive review of the literature. The various
ERAS guidelines for each disease that mention nutritional
aspects of care are provided.

CURRENT STATUS OF KNOWLEDGE

Literature Search

A literature search was performed, including electronic
databases of MEDLINE/PubMed, SCOPUS, and Google
Scholar, to identify the relevant studies written in English
from inception to January 2021. A combination of the terms
“ERAS,” “enhanced recovery,” “nutrition care,” “preopera-
tive,” “postoperative,” “fasting,” “carbohydrate loading,” “mal-
nutrition,” “oral feeding,” “screening,” “assessment,” and
“diet” was used. All articles were selected and evaluated
for relevance to each of the domains selected for review.
Finally, notes, commentaries, conference papers, letters,
and reviews were all excluded in the present design.
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The ERAS Guidelines

Preoperative Intraoperative Postoperative
Patient education and counseling Use of epidural anesthesia and Administration of painkillers with an epidural
short-term anesthesia catheter

Identifying the patients at the risk of Prevention of hypothermia No nasogastric tube

nutrition

Nutritional support Avoidance of derange tube Prevention of nausea and vomiting

Prevention of long-term fasting Precision in surgical incision Timely removal of catheters

Oral carbohydrate administration Prevention of fluid and salt overload | Use of narcotic sprays and oral painkillers

Prophylactic antibiotic administration Early oral feeding

Prevention of blood clotting Moving patients as soon as possible

Avoidance of premedication Stimulation of bowel movements
Abbreviation: ERAS, enhanced recovery after surgery.

\

Step 1; Nutrition screening
Nurse’s screen all admitted patients using screening form. Patients who
are not nutritionally at risk will be checked again in the next few days.

4

Step 2; Nutrition assessment
Clinical nutritionists assess patients screened and found to be at

AN

nutritional risk.

£

Step 3; Intervention
Clinical nutritionists assess all high nutrition risk patients.( supportive

feeding is initiated).

Step 4;. Monitoring and evaluation

Clinical nutritionists monitor the treatment process and the nutritional
status.

FIGURE. Steps for determining the nutritional care process for surgical patients.
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INCORPORATING NUTRITIONAL
ASPECTS OF CARE INTO THE
ERAS GUIDELINES

Tables 2 to 8 provide relevant recommendations for nutrition-
related interventions for various surgeries for which there are
ERAS guidelines.>>*> Recommendations are based not only
on quality of evidence (“high,” “moderate,” “low,” and “very
low”) but in addition on their net effects. Thus, recommenda-
tions are grades as follows: strong (desirable effects of adher-
ence to a recommendation outweigh the undesirable effects)
and weak (desirable effects of adherence to a recommenda-
tion probably outweigh the undesirable effects).

Preoperative

Nutrition Screening and Assessment of the

Surgical Patients

Nutrition screening and assessment in ERAS guidelines is
only recommended in esophagectomy, spinal surgery, and
lung surgery (see Table 2). However, it is important to check
the nutrition care plan and nutritional status in all surgeries,
especially in major surgeries. According to the nutrition care

plan, the nutritional status and magnitude of surgery of each
patient should be checked. The nutritional care process de-
scribes what is needed to provide effective nutritional care.
It consists of nutrition assessment, diagnosis, intervention,
and monitoring and evaluation. A brief description of
the process follows hereinafter and is summarized in the
Figure. Screening and assessment are the first steps. Its
goal is to identify patients who are at a high nutritional risk
and should be done on all patients admitted to the hospital
by nurses, because they are the first to see the patients. Ba-
sic data include weight, height, body mass index (BMD),
history of weight loss over time, and mid-arm circumfer-
ence, if possible. The next step is nutritional assessment
using this information, along with patient history, physical
examination, and laboratory tests.

(a) Historical information: the nutritional history should include
the individual's health status, medical and surgical history,
dietary history, use of drugs and medications, family history,
socioeconomic status, ethnicity, and educational level.

(b) Anthropometric measurements should include height and
weight, skinfold thickness, and abdominal girth (to ascertain
abdominal fluid retention and organ size).

V-\:IEF] Nutrition Screening and Assessment of Surgical Patients

Type of Surgery Recommendation

Bariatric® —*

Level of Evidence Recommendation Grade

Gynecologic oncology® —

Liver’ _

Gastrectomy® —

Breast reconstruction9 —

Cardiac' —

Cesarean delivery''~"3 —

Colorectal™

Head and neck cancer'® =

Esophagectomy'’ Yes

Gastrointestinal '&'° —

Radical cystectomy® _

Pancreaticoduodenectomy?’ —

Elective rectal/pelvic?? _

Lung?? Yes

Total hip/knee replacement?® —

Spinal surgery®* Yes

*Note: Dashes (—) indicate no data.
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(c) Nutrition-focused physical examination combines physical
examination, vital signs, and anthropometrics with interviews
of the patient, observation of health professionals, and data
from the medical record.?®*” Nutritionists can perform this af-
ter training in the interpretation of vital signs and physical

-:IT3E] Systems Approach to Evaluating Physical Factors for Nutrition-Focused Physical

Assessment
Physical Appearance

findings and how they relate to notional status. Table 3 shows
details and ethnic status.”*°

(d) Laboratory tests are helpful in detecting a developing deficiency,
imbalance, or toxicity, especially in detecting early malnutri-
tion before signs and symptoms are evident.

Nerves and Cognition

Body size

Ability to communicate

Body type

Cognitive status

Appearance of wasting or obesity

Reflexes

Level of consciousness

Ability to feel pain in extremities

Paralysis or involuntary movement

Gross and fine motor skills

Amputations or contractures

Affect

Condition of hair and nails

Vital Signs

Extremities, Muscles, and Bones

Blood pressure

Hand grip strength

Heart rate

Range of motion

Oxygen saturation/respiratory rate

Subcutaneous fat

Temperature Muscle mass
Edema
Ability to stand and walk
Skin HEENT (Head, Eyes, Ears, Nose, and Throat)
Skin turgor Ability to smell and taste
Skin color Loss of orbital (around the eye), buccal (around the cheeks),

and/or facial fat

Presence of surgical wounds, pressure ulcers, stasis ulcers, or
diabetic foot ulcers

Vision and hearing

Poor or delayed wound healing

Chewing or swallowing problems

Digestive System

The Cardiopulmonary System

Condition of the teeth; presence of dentures and/or partials

Ability to breathe

Condition of the oral cavity and tongue

Breath sounds

Inflamed or bleeding gums

Regular heart rhythm

Bowel sounds

Abdominal pain

Adapted from Litchford.?’
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L/ CITX Y Preoperative Nutritional Measures

Level of

Recommendation

Type of Surgery
Bariatric®

Recommendation

Preoperative weight loss

Evidence
Postoperative

complications: high

Postoperative
weight loss:

low (inconsistency,

low quality)

Grade
Strong

Gynecologic oncology®

*

Liver’

Patients at risk (weight loss, 10%—15% within 6 mo;
BMI < 18.5 kg/m?; and serum albumin < 30 g/L in
the absence of liver or renal dysfunction) should
receive oral nutritional supplements for 7 d before surgery.
For severely malnourished patients (>10% weight
loss), surgery should be postponed for at least

2 wk to improve nutritional status and allow
patients to gain weight.

High

Strong

Gastrectomy®

Preoperative nutrition: malnourished patients should
be optimized with oral supplements or enteral
nutrition before surgery.

Preoperative oral pharmaconutrition: there is
presently insufficient evidence for this patient group.

Very low

Moderate

Strong

Weak

Breast I'(E‘COHSUUCUOH9

Obese: weight reduction to achieve a BMI
< 30 kg/m? before surgery

High

Strong

Cardiac'®

Preoperative correction of nutritional deficiency

Moderate

Cesarean delivery''~"2

Maternal obesity (BMI, >40 kg/m?) significantly
increases risks of maternal and fetal complications.
Optimal gestational weight gain management
should be used to control their weight during
pregnancy.

High

Strong

Colorectal™

Head and neck cancer'®

Preoperative comprehensive nutritional assessment
and nutrition intervention are recommended for
those identified as malnourished.

A standard polymeric enteral nutrition formula
(contains whole proteins, complex carbohydrates,
and long-chain triglycerides) in patients requiring
preoperative nutrition support

High

Low

Strong

Weak

Esophagectomy'”

Preoperative nutritional intervention:

In high-risk cases, enteral support is indicated
preferably using the gastrointestinal tract with
selective use of feeding tubes.

Preoperative oral pharmaconutrition:

Evidence in support of pharmaconutrition for
patients undergoing surgery for esophageal cancer
is conflicting, and its routine use cannot be
supported at this time.

Low

Moderate

Strong

Strong

Gastrointestinal '&'°

Nutritional status and diabetes should follow
international recommendations.

Moderate

Volume 57, Number 3, May/June 2022
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L/ CIRXY Preoperative Nutritional Measures, Continued

Level of Recommendation
Type of Surgery Recommendation Evidence Grade
Radical cystectomy?® Preoperative nutritional support should be Moderate Strong
considered, especially for malnourished patients. High
Correction of anemia and comorbidities for
nutritional support
Pancreaticoduodenectomy?' | Preoperative nutritional intervention for patients 15% weight loss: Strong
with severe weight loss (ie, >15% weight loss or high
BMI < 18.5 kg/m? secondary to their disease)
Preoperative nutritional status based on BMI and Moderate Weak
weight loss based on self-reported premorbid
weight and weight scaling upon admission
Rectal/pelvic? — — —
Lung®® Oral nutritional supplements should be given to Moderate Strong
malnourished patients.
Total hip/knee — — —
replacement®®
Spinal®* Preoperative nutritional consultation and education — —
for those high-risk patients identified BMI of <18.5 or >25
with a preoperative serum albumin level < 3.5 g/dL

Abbreviation: BMI, body mass index.
*Note: Dashes (—) indicate no data.

Preoperative Nutritional Measures

Screening and correction of malnutrition in the preopera-
tive period are the main elements in the ERAS. Preopera-
tive malnutrition is a recurring problem in surgical patients,
which is associated with longer hospital stays, higher rates
of complications and mortality, and higher hospital costs.*
The cost of hospitalization for patients with malnutrition in-
creases by approximately 24% in 1 study (in Spain), be-
cause of longer hospital stays, greater costs for medications
to treat complications (especially infectious), and higher
costs of nutritional support for the treatment of malnutrition.®*
In-hospital malnutrition is high even in developed coun-
tries such as the United Kingdom (20%)** and Australia
(36%).%° In developing countries such as Latin America,
the prevalence of malnutrition in hospitalized patients is
approximately 50%.%° Despite the high prevalence of mal-
nutrition, its complications and costs, diagnosis, and treat-
ment are still less considered. There are various nutrition
screening tools for identifying patients at a high nutritional
risk including the Nutritional Risk Screening score (2002),%*
subjective global assessment,”> patient-generated subjec-
tive global assessment,>® Malnutrition Universal Screening
Tool,*” and preoperative nutrition screen.®® Although the
different scoring systems are not directly comparable, they
all use the same basic structure and are easily applicable
in clinical settings. Preoperative nutrition should often be
considered for severely malnourished patients anticipating

150 Nutrition Today™

major surgeries such as esophageal resections, gastrectomy,
and pancreaticoduodenectomy (Table 4). In addition, dur-
ing the surgery, the need for insertion of an enteral access
route should be considered, especially if the patient will be
unable to eat for 2 or 3 weeks.

Nutritional Risk Screening is one of the most common
tools for measuring nutritional risk. This questionnaire includes
an initial assessment that must first be completed by the nurse.
If all initial assessment questions (BMI < 20.5 kg/m® Weight
loss within 3 months? Reduced dietary intake in the last
week?) are answered in the negative, the patient was not
in a nutritional risk situation. If one of the initial assessment
questions' answer is “yes,” then a more detailed assess-
ment is warranted. The Nutritional Risk Screening should
be repeated weekly. The more detailed assessment in-
volves consideration of nutritional status, disease severity,
and age, with each of these being scored and a final score
calculated. If the Nutritional Risk Screening score is 3 or
higher, then supportive feeding is initiated.>*

It is important to remember that lean body mass de-
creases with age, especially when disease is present that
causes its rapid loss.** 2 Fat mass is often important to con-
sider in evaluating whether surgery is appropriate espe-
cially when the patient is already severely malnourished
or very old, because people with obesity often experience
protein calorie malnutrition, micronutrient deficiencies, and
electrolyte disturbances, which themselves enhance anesthesia

Volume 57, Number 3, May/June 2022
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IV :IT3 Immunonutrition Formula

Level of Recommendation

Type of Surgery Recommendation Evidence Grade
Bariatric® — — —
Gynecologic oncology® — — —
Liver” There is limited evidence for the use of immunonutrition. Low Weak
Gastrectomy® — — —
Breast reconstruction® — — —
Cardiac'® — — —
Cesarean delivery''™"3 — — —
Colorectal'® — — —
Head and neck cancer'® There are insufficient data for the use of immunonutrition. Moderate Conditional
Esophagectomy'’ — — —
Gastrointestinal'&1° — — —
Radical cystectomy?® — — _
Pancreaticoduodenectomy?' | Immunonutrition for 5-7 d preoperatively in patients Moderate Weak

undergoing major open abdominal surgery (2012).

Immunonutrition is not recommended (2019). High Strong
Elective rectal/pelvic?? — — —
Lung®3 Immune-enhancing nutrition may have a role in the Low Weak

malnourished patient postoperatively.
Total hip/knee — — —
replacement®®
Spinal? — — —

*Note: Dashes (—) indicate no data.

and surgical risks during as well as after surgery. Surgery itself
generates an inflammatory response and depletes protein
stores, and so those who are at a high risk of malnutrition
must be managed with nutritional and other measures, be-
cause the quality of the surgical results such as wound healing
and recovery will depend on it.

Enhanced recovery after surgery guidelines suggest
evaluating BMI and considering the special risks associated
with BMI in bariatric surgery, breast reconstruction, and de-
liveries by cesarean sections.>”!! Patients' nutritional status
should be determined before surgery. Biochemical and an-
thropometric measures have low sensitivity and specificity,
and baseline clinical parameters such as BMI, whole-body
protein balance and nitrogen balance, insulin resistance,
albumin, prealbumin, body composition, and markers of
inflammation (interleukin-6 and C-reactive protein) best
reflected metabolic responses to nutrition, 0%

Volume 57, Number 3, May/June 2022

Immunonutrition

The ERAS guidelines recommend immunonutrition for-
mulas (oral nutrition supplements with arginine, omega
3 fatty acids, glutamine, ribonucleic acids, selenium, and
other antioxidants) that may be effective in reducing in-
fections and other complications only in pancreaticodu-
odenectomy, where they are most likely to be effective
(Table 5).%7°! Other groups, such as the American Soci-
ety of Parenteral and Enteral Nutrition and the European
Society of Parenteral and Enteral Nutrition, recommend
the use of immunonutrition formulas in malnourished pa-
tients who undergo major neck or abdominal cancer sur-
gery. In addition, the European Society of Parenteral and
Enteral Nutrition recommends that immunonutrition for-
mulas should commence before surgery and continue for
5 to 7 days postoperatively.>*”” They should not be used
in patients undergoing elective surgery because evidence

Nutrition Today™ 151
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Length of Fasting Before Surgery

Recommendation

Type of Surgery Recommendation Level of Evidence Grade
Bariatric® Clear fluids up to 2 h and solids up to 6 h before | Nondiabetic obese Strong
induction of anesthesia patients: high Weak
Diabetic patients Weak
without autonomic
neuropathy: moderate
Diabetic patients with
autonomic neuropathy:
low
Gynecologic oncology® * High Strong
Liver’ * Moderate Strong
Gastrectomy® * — —
Breast reconstruction’ Clear fluids up to 2 h before surgery Moderate Strong
Cardiac'® Clear liquids up until 2-4 h before general Low Strong
anesthesia
Cesarean delivery''™"3 & High Low
Colorectal'® * Moderate Strong
Head and neck cancer'® Caution should be applied for patients with High (fluids) Strong (fluids)
significant dysphagia or risk of refeeding syndrome.
Clear fluids should be permitted for up to 2 h and | Low (solids) Strong (solids)
solids for up to 6 h before anesthesia.
Esophagectomy'’ 2 h for liquids. Caution should be applied for High Strong
patients with significant dysphagia or other
obstructive symptoms.
Gastrointestinal'®? & — Strong
Radical cystectomy?° * Moderate Strong
Pancreaticoduodenectomy?' | 6 h for solids and 2 h for liquids in patients Moderate Strong
without specific risk factors (ie, gastric outlet
obstruction, diabetes with severe neuropathy)
Elective rectal/pelvic?? * Moderate Strong
Lung®® * High Strong
Total hip/knee * Moderate Strong
replacement®®
Spinal** — — —
Note: Dashes (—) indicate no data. Asterisks (*) mean 6 h for solids and 2 h for liquids.

is lacking on whether they are effective in well-nourished
surgical patients.

Duration of Fasting Before Surgery

Table 6 describes ERAS guidelines for this. Preoperative
fasting should be minimized; patients should be allowed
to drink clear fluids (pulp-free juice, coffee, or tea with

152 Nutrition Today™

no milk) up to 2 hours before surgery, and a light meal
may be eaten up to 6 hours before surgery. For decades,
anesthesiologists have advised patients not to eat or drink
at all after midnight before surgery.”®> However, experts
are now reviewing the old standard. New research suggests
that the “NPO after midnight” rule is not necessary for patients
who are about to undergo surgery. In addition, caution

Volume 57, Number 3, May/June 2022
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Oral Carbohydrate Use Before Surgery

Recommendation

Type of Surgery Recommendation Level of Evidence Grade

Bariatric® While preoperative oral carbohydrate Diabetic patients without Strong
conditioning in patients undergoing major autonomic neuropathy:
abdominal elective surgery has been moderate
associated with metabolic and clinical Diabetic patients with
benefits, further data are required in morbidly | autonomic neuropathy:
obese patients. Similarly, further data are low
needed on preoperative carbohydrate Preoperative carbohydrate
conditioning in patients with loading in obese patients:
gastroesophageal reflux who may be at an low
increased risk of aspiration during anesthetic
induction.

Gynecologic oncology® Carbohydrate loading reduces postoperative | Carb loading: moderate Strong
insulin resistance and should be used (outcome: insulin
routinely. resistance)

Carb loading: moderate
(other outcomes)

Liver” Carbohydrate loading is recommended the Low Weak
evening before liver surgery and 2 h before
induction of anesthesia.

Gastrectomy® — — —

Breast reconstruction® Preoperative maltodextrin-based drinks should | Low Strong
be given to patients 2 h before surgery.

Cardiac'® Preoperative oral carbohydrate loading may Low Strong
be considered before surgery.

Cesarean delivery''™"3 Oral carbohydrate fluid supplementation, 2 h | Low Weak
before cesarean delivery, may be offered to
nondiabetic women.

Colorectal'® Preoperative oral carbohydrate treatment Carbohydrate loading, Preoperative
should be used routinely. In diabetic patients, | overall: low carbohydrate drinks:
carbohydrate treatment can be given along Carbohydrate loading, strong
with the diabetic medication. diabetic patients: very low | Preoperative

carbohydrate drinks,
diabetic patients: weak

be allowed until 2 h before esophagectomy.
Caution should be applied for patients with
significant dysphagia or other obstructive
symptoms.

Head and neck cancer'® Preoperative carbohydrate treatment may be | Low Conditional
offered to head and neck cancer patients.
Esophagectomy'’ Preoperative high-carbohydrate drinks should | Preoperative carbohydrate Moderate

drinks (extrapolated): low

Gastrointestinal '®'°

Preoperative treatment with oral carbohydrates
should be routinely administered except in
patients with documented delayed gastric
emptying or slow gastrointestinal motility and
as well in patients undergoing emergency

surgery.

Administration of
preoperative
carbohydrates: strong
Administration of
preoperative carbohydrates
in diabetic and obese
patients: weak

Volume 57, Number 3, May/June 2022
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Oral Carbohydrate Use Before Surgery, Continued

Recommendation
Type of Surgery Recommendation Level of Evidence Grade
Radical cystectomy?® Preoperative oral carbohydrate loading should | Not available/low Strong
be administered to all nondiabetic patients.
Pancreaticoduodenectomy?' | Carbohydrate loading is recommended. Moderate Strong
Elective rectal/pelvic®? Preoperative oral carbohydrate loading should | Reduced postoperative Strong
be administered to all nondiabetic patients. insulin resistance:
moderate
Improved clinical
outcomes: low
Lung?? Oral carbohydrate loading reduces postoperative | Low Strong
insulin resistance and should be used routinely.
Total hip/knee Current evidence does not support the routine | — —
replacement®® use of carbohydrate loading.
Spinal®* — — —

*Note: Dashes (—) indicate no data.

should be applied for the patients with significant dysphagia
or other obstructive symptoms.” Obese patients scheduled
for bariatric surgery should not be given solids 6 hours and
clear fluids after 2 hours before inducing anesthesia, but spe-
cial care is needed in diabetic patients with autonomic neu-
ropathy because of the potential risk of aspiration.

Preoperative Carbohydrates

In Table 7, it has been shown oral carbohydrate before surgery
based on the ERAS guidelines. The instructions for oral carbo-
hydrate with low osmolarity (maltodextrin, 400 mL [200 kcall,
240 mOsm/L, 12.6% carbohydrates) intake before elective sur-
gery are 200 x 4 (800 mL) the day before surgery and 200 x 2
(400 mL) 2 to 3 hours before the start of anesthesia.*’
Enhanced recovery after surgery not only eliminates the
midnight fast but also recommends preoperative carbohy-
drate loading. Allowing the patients to eat (and drink) puts
them in an anabolic, rather than catabolic, state before sur-
gery. In addition, surgery can have a profound effect on
the body. When an injury occurs, the nerve impulses activate
an endocrine response. This stress response to surgery leads
to an increase in stress hormones, inflammatory markers,
and insulin resistance, which are present as suppressors
of the immune system, as well as an increase in cortisol se-
cretions, which also affects carbohydrates, fats, and protein
metabolisms.®*** Moreover, the effect of presurgery oral
carbohydrate intake guidelines has been investigated in
many surgeries. For example, eating carbohydrate and
drinking preoperatively reduce hunger, thirst, anxiety,®’
and nausea and vomiting before surgery®®; reduces nausea,
vomiting, pain,67 LBM loss,68 balance nitrogen,69 and insu-

154 Nutrition Today™

lin resistance by 50% after surgery’’; and cause faster return
of intestinal activity in various surgeries as a result of the re-
duced hospital stay.”" In addition, in some studies, the ef-
fect of oral carbohydrate before cesarean section was seen
on breastfeeding success and reduction of neonatal jaun-
dice.”*”® No adverse effects have been reported after oral
carbohydrate intake before surgery.

Combining carbohydrate with whey protein before sur-
gery has been suggested, but more evidence is needed.”*

Postoperative Care

Nutrition Support

The start time of feeding and its type in different surgeries
are described in Table 8.

Surgery induces inflammation, and wound health in-
volves the resolution of inflammation. Both require energy
and nutrients. In addition, adequacy and recovery depend
on available nutrient resources or reserves.””’> Oral feed-
ing is recommended as soon as possible after surgery.
Early oral feeding is the preferred mode of nutrition for sur-
gical patients. Nutrition interventions should be developed
in consultation with the multidisciplinary team and indi-
vidually according to the nutritional status and surgical
procedure.”® Postoperative diet phases include clear lig-
uid, pureed food, soft food, and solid food, respectively.
The start time of these phases will vary depending on the
type of surgery and for each patient.

Chewing Gum

At present, gum chewing is recommended only for cesarean
section and rectal/pelvic surgery. The action of chewing

Volume 57, Number 3, May/June 2022
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L-:ITE:] Postoperative Nutrition

Recommendation

Type of Surgery Recommendation Level of Evidence Grade
Bariatric® Protein intake should be monitored. Nutritional Strong
Iron, vitamin B12, and calcium supplementation: moderate
supplementation is mandatory.
Postoperative glycemic and lipid control has | Glycemic control: high Strong
to be strict in patients with diabetes.
Gynecologic oncology® A regular diet within the first 24 h after Feeding within first 24 h: Strong

surgery
High-protein diets (2 g/kg/d)

high
High-protein diet: moderate

delivery is recommended.

Liver” Most patients can eat normal food at day 1 | Early oral intake: moderate | Early oral intake: strong
after liver surgery. Oral nutritional Oral nutritional
Postoperative enteral or parenteral feeding | supplements: moderate supplements: weak
should be reserved for malnourished No routine postoperative No routine
patients or those with prolonged fasting artificial nutrition: high postoperative artificial
due to complications (eg, ileus > 5 d, nutrition: strong
delayed gastric emptying).
Gastrectomy® Patients undergoing total gastrectomy Moderate Weak
should be offered drink and food at will
from postoperative day 1.
They should be advised to begin cautiously | Moderate Strong
and increase intake according to tolerance.
Patients clearly malnourished or those
unable to meet 60% of daily requirements
by postoperative day 6 should be given
individualized nutritional support.
Breast reconstruction® Patients should be encouraged to take Moderate Strong
fluids and food orally as soon as possible,
preferably within 24 h after surgery.
Cardiac'® —* — —
Cesarean delivery'"™"3 A regular diet within 2 h after cesarean High Low

Colorectal™

Patients should be encouraged to take
normal food as soon as after surgery.
Oral nutritional supplements may be used
to supplement total intake.

Postoperative early enteral
feeding, safety: high
Improved recovery and
reduction of morbidity: low
Perioperative oral nutritional
supplements (well-fed
patients): low

Perioperative oral nutritional
supplements (malnourished
patients): low

Postoperative early
feeding and
perioperative oral
nutritional
supplements: strong
Could be considered in
open colonic
resections: weak

Head and neck cancer'®

Oral diet is the first choice for all patients
tolerating it. In patients for whom oral
feeding cannot be established,
postoperative tube feeding should be
initiated within 24 h.

Moderate

Strong

Volume 57, Number 3, May/June 2022
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L/ GIEE] Postoperative Nutrition, Continued

Recommendation
Grade

Moderate

Level of Evidence
Moderate

Type of Surgery Recommendation

Esophagectomy'’ Early enteral feeding with target nutritional
rate on days 3-6 should be strongly
considered after esophagectomy.

Either feeding jejunostomy or nasojejunal/
nasoduodenal tubes may be used.

Oral vs jejunostomy: introduction of early
enteral nutrition is beneficial in patients
undergoing surgery for esophageal cancer.

Moderate Strong

Gastrointestinal &9 Prophylactic use of nasogastric tube is not —
recommended for patients undergoing
elective colorectal surgery, whereas its use
in patients undergoing gastrectomy and
oesophagectomy is still debatable. Patients
with delayed gastric emptying after surgery
should be treated by inserting a nasogastric
tube.

Strong

Radical cystectomy?® Early oral nutrition should be started 4 h Moderate

after surgery.

Strong

Patients should be allowed a normal diet Moderate
after surgery without restrictions according
to tolerance.

Artificial nutrition should be considered as
an individual approach according to the
nutritional status assessment. The enteral

route should be preferred.

Pancreaticoduodenectomy?’ Strong

Elective rectal/pelvic*? Early oral intake: an oral ad-libitum diet is Moderate
recommended 4 h after rectal surgery.
Oral nutritional supplements: in addition to
normal food intake, patients should be
offered oral nutritional supplements to
maintain adequate intake of protein and

energy.

Strong

Low Strong

Lung?? — — —

Total hip/knee Low

e An early return to normal diet should be
replacement

promoted.

Strong

Spinal®* — _ _

*Note: Dashes (—) indicate no data.

gum can be seen as sham feeding, which activates the
cephalovagal pathway, which increases the promotability
of neural and humoral factors that act on different parts
of the gastrointestinal tract. These are the results of increas-
ing the serum concentration of the peptide hormone gas-
trin, neuropeptide neurotensin, pancreatic polypeptide,
and duodenal alkaline secretion.”””® The results suggested
that chewing gum tricks the body into thinking it is eating,
causing the digestive system to start working again. Because
many patients cannot tolerate a diet immediately after ab-
dominal surgery, few doctors encourage the patients to eat
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immediately after surgery. As a result, gum chewing, which
mimics food intake and can be considered as sham feeding,
seems to be a better alternative for enhancing recovery of
the gastrointestinal tract function with no actual feeding. In
addition, one possible way of preventing ileus is by chewing
gum. Furthermore, patients readily accept this treatment af-
ter abdominal surgery. Given this, gum chewing might be a
safe and inexpensive way to provide the benefits of early
stimulation of the gastrointestinal tract (the first aerofluxus,
intestinal sounds, and defecation time) and also promotes
faster recovery of the surgery.
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CONCLUSIONS

The nutrition guidelines for surgeries presented in this arti-
cle are helpful to ensure cooperation of all members of the
ERAS team.
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