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Malnutrition is common among the elderly surgical patients. The surgical injuries

to tissues cause a cascade of endocrine and metabolic changes which can impede
full recovery after surgery. Active screening for malnutrition, proactive preoperative
intervention and nutritional support postoperatively have all been shown to reduce
breakdown of muscle mass, reduce catabolism and insulin resistance due to surgical

injuries and reduce postoperative complications.
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Introduction

As the world’s population is living longer, there are increasingly
more elderly patients requiring surgical intervention. Today, we do
more surgeries for the elderly than we used to. The elderly patients
receiving surgical treatment are more complex because of their
diminished physiological reserve, background co morbidities,
cognitive impairment and they are at higher risk of developing
postoperative complications and the mortality rate is higher compared
to the younger patients.!? The elderly are predisposed to poor nutrition
for multiple reasons.> Among the elderly surgical patients, prevalence
of malnutrition was seen in over 50% and was more prevalent among
the elderly admitted for urgent emergency operations than elective
operations (69.6% Vs 34.1%). The presence of cognitive impairment
was a major risk for malnutrition, and depression was not a major risk.
The elderly patients who were malnourished tend to be more dependent
in their instrumental activities of daily living.* Poor nutrition among
the elderly surgical patients is associated with increased postoperative
complications, prolonged length of stay and increased healthcare
cost. The malnourished elderly with low preoperative body weight,
documented weight loss and low serum albumin had a threefold higher
mortality compared to the well-nourished group and the high mortality
remained persistently high after 3years.’ There is a push to encourage
early feeding among the elderly surgical patients to improve outcome
by limiting postoperative catabolism, maintain immune response and
improve wound healing.® This article aims to review the causes of poor
nutrition among the elderly surgical patients, the metabolic changes
which occur peri operatively and strategies to manage nutrition during
the perioperative period for a better overall outcome.

Malnutrition and the elderly

Malnutrition can either mean over or under nutrition. For the
purpose of this paper, malnutrition refers to under nutrition, where
the caloric intake is less than daily requirement, with deficiencies
of macronutrients (protein) and micronutrients (vitamins and trace
elements) resulting in muscle loss and frailty. Among the elderly,
prevalence of malnutrition varies between 15% of community
dwelling elderly to 85% among the elderly in nursing home. The
elderly are more likely to have poor dentition, reduced sense of
taste and smell which predispose to anorexia and less enjoyment of

food. There are social factors which predispose to malnutrition like
isolation, food rationing because of difficulties getting supply and
financial difficulties. Medical reasons like chronic organ dysfunction,
multiple medications, abnormalities of the gastrointestinal tract (GI
Tract) like constipation, ulcers, etc may cause anorexia and poor
intake. Functional dysphasia is a common finding among the elderly,
particularly elderly with neurodegenerative disorders. The elderly
with dysphasia may be put on modified diets which are unpalatable
and assistance with feeding is often required. The elderly with
dementia may have behavioral and mood symptoms which interfere
with food intake, particularly if they reside in an institution where
meal times are often scheduled and rushed. Assisted feeding takes
patience and time among the elderly with dysphasia and dementia, and
in an environment where meal times are rushed and staffs are not well
trained, malnutrition is common.”?® The elderly surgical patients have
different co morbidities and disease profiles for the type of surgical
procedures they need. For example, the vascular patients are more
likely to have multiple cardiovascular risks and renal disease and are
often on restricted diets for their co morbidities. The elderly patients
with GI pathology may have dyspepsia, changes in bowel habit and
anorexia which predispose to malnutrition. The surgical oncology
patients are more likely to be anemic with anorexia, weight loss and
cachexia. Because of the high pre-existing risk for malnutrition among
the elderly surgical patients, preoperative screening for nutritional
status with early intervention is important to improve outcome.

Malnutrition among the elderly oncology
patients

Malignancy is often associated with poor appetite (anorexia) and
early satiety. Anorexia is present in up to 50% of cancer patients
and result in poor food intake. Cachexia refers to weight loss due
to losses of skeletal muscles and adipose tissues, with abnormalities
of electrolyte and water balance. Cachexia is often accompanied by
anorexia. The tissue loss due to starvation involves mainly losses of
adipose tissues with preservation of skeletal muscle mass, whereas in
cancer Cachexia, loss of body mass is predominantly from skeletal
muscles causing muscle weakness, immobility and eventual death
from respiratory muscle weakness.
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Weight loss in cancer patients is rarely due to poor intake of food
alone, hence it is not necessarily associated with a low BMI. This
disease related weight loss it is due to changes of body composition
with loss of lean muscle mass. In fact, the loss of muscle mass and
adipose tissues occurs before reduction in food intake. The caloric
intake subsequently decreases to match the lower body weight. The
amount of food intake corresponds poorly to the degree of weight
loss in cancer patients. Even with adequate dietary counseling and
nutritional supplements, adequate food intake is unable to stop the
wasting process. Weight gain, if achieved, is temporary and mainly
comprises of fat and water, with no increase in lean muscle mass.?’
Anorexia in patients with GI malignancy may be caused by intractable
vomiting from intestinal obstruction or dysphasia. Early satiety may
be caused by delayed gastric tumour with delayed emptying or tumour
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encroaching on the GI tract with delayed passage of intestinal content.
The hypothalamic food intake centre has receptors for tumour
necrosis factor (TNF) and interleukin-1 (IL-1), with close linkage
to the serotonergic pathways. Stimulation of the serotonin pathways
causes anorexia in rats. Tumours producing TNF and IL-1 act directly
to produce anorexi.'”

Metabolic changes of surgery

Surgery is a treatment where controlled and deliberate injuries
to body parts occur with a cascade of physiological and metabolic
changes resulting in catabolism. See Figure 1. Recovery from the
surgical procedure requires reversal of metabolism from a catabolic
state to anabolic state. Nutritional support is essential in limiting the
catabolic state and supporting anabolism.
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Figure | Diabetes of injury.
Metabolic effects of fasting before surgery

The patients undergoing gastrointestinal surgery typically undergo
prolonged periods of fasting. We are naturally fasted during sleep,
with the rest of the day in postprandial state. The fuel we have stored
are carbohydrate (0.4kg which lasts for less than a day), protein (10-
12kg of which only 20-30% are available as fuel) and fat (10-15kg
which can last for 21-55days). Glycogen store in the liver is the
main source of glucose, which depletes in a day. After which, protein
breakdown from muscles takes over to produce glucose for organs
which depend on glucose as a substrate like brain, erythrocytes and
renal medulla. Metabolic adaptation occurs within 2-3weeks to avoid
excessive muscle breakdown in order to preserve lean muscle mass
and function, with breakdown of fat resulting in increasing production
of free fatty acids and ketones as fuel. Metabolic rate slows down
and insulin secretion reduces. The metabolic adaptation of starvation
allows us to survive up to 2months without food. Once food intake
occurs, insulin secretion increases. Insulin is an anabolic agent which

|

Preoperative starvation

causes increased glycogen synthesis, increase peripheral uptake
of glucose, mainly in the muscles, reduced glucose production and
gluconeogenesis from the liver is inhibited. Brief periods of fasting
or hypocaloric intake for 1-3days cause a marked reduction in insulin
sensitivity. Insulin resistance is essential to ensure gluconeogenesis,
reduce peripheral uptake of glucose and lipolysis to maintain
energy production. The low insulin level, with increase in glucagon
production leads to reduced Insulin like Growth Factor-1 (IGF-1)
activity. IGF-1 is an anabolic hormone which normally increases with
protein and carbohydrate intake stimulating amino acids and glucose
uptake, as well as protein synthesis by the muscle cells. IGF-1 also
causes a drop in serum glucose level.!"!? Therefore, the net effects of
prolonged starvation result in insulin resistance with reduced glucose
uptake by muscles and fat, reduced protein synthesis by muscle cells
with muscle loss and breakdown, and breakdown of fat producing free
fatty acids and ketones in order to maintain energy production.

It has been a worldwide routine to keep patient starved overnight
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for surgery to minimize aspiration risk during general anesthesia.
It has been shown recently that intake of fluids up to 2hours before
surgery is safe with no increase in aspiration risk or gastric content.'?
To improve the metabolic state during the surgery, a carbohydrate
drink (400ml 50g glucose) taken at 2-3hr before surgery, was shown
to have enough calorie to stimulate insulin to levels seen after a meal.
As a result, insulin resistance reduces by about 50% postoperatively
when preoperative fasting is avoided. The increased insulin release
improves peripheral uptake of glucose and less production of
glucose.'

Perioperative catabolism
Glucose metabolism and insulin resistance

Within hours after initiating surgery, insulin resistance develops
due to tissue injury. The degree of insulin resistance is proportional to
the magnitude of surgery. The metabolic rate increases and catabolism
with breakdown of glycogen, fat and protein occurs. The tissue
injuries which occur during surgery causes a series of endocrine-
inflammatory changes in the perioperative period resulting in
increased gluconeogenesis from increased release of catecholamines,
glucagon, ACTH and cytokines. Serum glucose level is often high as a
result, and the peripheral uptake of glucose is impaired, with low basal
levels of insulin causing insulin resistance. The changes in glucose
metabolism are similar to untreated diabetes. Hyperglycaemia is
further contributed by infusion of glucose drip, and overfeeding with
high carbohydrate loads."”® Unlike starvation, there is no metabolic
adaptation to reduce loss of lean body mass postoperatively.

Insulin resistance postoperatively is a predictor of adverse events,
with longer length of stay. For every 20% reduction in insulin
sensitivity, the risks of mortality, heart failure, stroke, dialysis need
and infection among the cardiac surgical patients more than doubled,
irrespective of their diabetes status.'®!” Surgical techniques with
less tissue injury like laparoscopic procedures have less impact on
glucose metabolism compared to laparotomy.'® In elective surgeries,
all the metabolic changes described can be reversed by insulin. In the
postoperative period, several fold higher doses of insulin is required
to normalize glucose level and reducing breakdown of lean body
mass which suggest presence of insulin resistance in the postoperative
period."”

Protein catabolism

Loss of muscle mass occurs early and rapidly during stress and is
more severe among patients with multi-organ failure. For a healthy
adult, an elective abdominal surgery causes a loss of 1.2-2.4kg of
skeletal muscle mass. Patients with burns and sepsis lose up to 800g
per day of muscle mass. For the diabetic patients undergoing colorectal
cancer surgery, their losses can be 50% higher than in non-diabetics.??!
The elderly show similar magnitude of protein catabolism and muscle
breakdown. The elderly are even more vulnerable to losses of muscle
mass and the resultant physical disability and functional decline, as
they often have pre-existing sarcopenia due to the ageing process,
malnutrition and low physical activities.**

Postoperative fasting

The key objectives to early recovery are to have early return to
preoperative level of functioning and well-being. Insulin resistance
which was initiated during the preoperative period persists in the
postoperative period causing ineffective glucose transport into the
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muscle cells, continual loss of protein from muscles and less glycogen
synthesis. These result in loss of muscle bulk and strength with
functional decline. Bed rest and persistence of low oral food intake
in the postoperative period further contribute to insulin resistance
and loss of muscle strength. Metabolically, the postoperative period
aims at returning the patient to the anabolic state from the catabolism
of surgery with early feeding and mobilization. With early feeding
in the postoperative period, insulin release is increased by about 6-8
times which stimulates uptake of glucose in the periphery and shuts
off gluconeogenesis. Artificial feeding via enteral or parenteral routes
may be necessary in some postoperative cases, if the oral intake is
insufficient to meet the caloric requirements prescribed.'

Strategies to enhance overall recovery after surgery

There is increasing awareness to reduce the stress of surgery,
with support to enhance anabolism and minimize catabolism in order
to enhance postoperative recovery. The programme for Fast Tract
Surgery developed into Enhanced Recovery after Surgery (ERAS),
using a multimodal and multidisciplinary care approach. ERAS was
developed for elective colon surgeries but has now extended to include
patients for other major surgeries such as rectal, gynecological, liver,
upper gastrointestinal and urological surgeries. The aims of ERAS are
to improve overall surgical outcome focusing on nutritional support,
pain management and early mobilization to support early return of
function. ERAS has been shown to be safe and beneficial for the
elderly. The recommended measures and rationale are listed in Table
1. To be effective, patients need to receive a combination of all these
measures, rather than how each component is done.??*

Strategies for management of nutrition

Selected components of ERAS which are relevant to the nutritional
support for the elderly will be mentioned below in greater details.
These measures are important not only to improve the elderly surgical
patients’ nutritional status, improve their metabolic profile but also to
enhance their overall recovery from surgery.

Preoperative fasting and carbohydrate loading

There has been a shift in practice in the last decade to reduce the
preoperative fasting period to 2-3hours prior to anesthesia for elective
surgery. The patients are encouraged to eat normally up until the
evening before surgery, in addition to a carbohydrate loaded drink
before anesthesia. This change has been shown to be safe with no
increase in aspiration risk, except for emergency surgeries or patients
with delayed gastric emptying. Keeping the patient in a fed state
increases the body’s insulin secretion and reduces the hyperglycaemia
and insulin resistance state postoperatively.

There is now a trend towards giving an iso-osmolar carbohydrate
rich drink on the evening before surgery and one at up to 2-3hours
before anesthesia. This strategy has been proven to be safe as the fluid
is rapidly cleared from the stomach and it reduces patients’ discomfort
for thirst, hunger, anxiety and reduces risk of dehydration. More
importantly, this strategy brings the patient to surgery in a fed state,
rather than a state of starvation which improves insulin sensitivity and
preserve skeletal muscle mass in the postoperative period. Thus, the
patient is in an anabolic state with more benefit to maintain uptake
of glucose in the periphery and maintain lean body mass from
postoperative nutrition.”> The current recommendation for fasting
is therefore 6-hour solid fast, and intake of clear fluids up to 2hours
before initiation of anesthesia. For the patients excluded from the oral
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carbohydrate drink preoperatively, an intravenous infusion of glucose
with or without insulin produces the same effect, with Smg/kg/min of
glucose infusion."

Preoperative bowel preparation

For patients undergoing bowel resection, it was traditional to
clear the bowels of faecal material with an aim to reduce the risk of
postoperative infection should an anastomotic leak occur. Technically,
an empty colon also makes laparoscopic surgery easier to manipulate
and an empty colon makes it easier for the surgeon to palpate for the
colonic tumour. The collapsed colon is also less likely to develop
ischaemia from pressure due to excessive stretch by a faecally loaded

Table | components of ERAS®
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colon. However, bowel cleansing has not been shown to be useful.
On the contrary, it increases postoperative infection, showed no
difference in anastomotic leak compared to the patients not prescribed
colonic cleansing. For the patients who did not have preoperative
cleansing, they have a shorter LOS and earlier return of bowel
function.?® Bowel preparation is stressful for the patients particularly
the elderly, who may develop dehydration with fluid and electrolyte
abnormalities.”” Nonetheless, for the patients who are required to
undergo preoperative bowel cleansing, they are encouraged to take
oral nutritional supplements (ONS) during or after the cleansing to
reduce the overall preoperative fasting period and the absorption of
nutrients is not compromised by bowel cleansing.'®

Main elements

Recommendations

Preadmission counseling and
information

Preoperative bowel preparation

Preoperative fasting

Preanaesthetic anxiolytic and
analgesia

Prophylaxis for venous
thrombosis

Antibiotic prophylaxis

Anesthetic agents

Surgical incisions

Nasogastric tube for
decompression

Maintain Intraoperative
normothermia

Perioperative IV fluids

Drainage of peritoneal cavity

Urinary drainage

Postoperative nausea and
vomiting

Postoperative analgesia

Postoperative feeding

Early mobilisation

Written and oral instructions with clear roles on specific tasks during the perioperative period to
improve adherence to care pathway.

Not indicated unless colonoscopy is required during op. Stressful for patients, especially the elderly and
have not been shown to reduce infections.

No evidence that overnight fast reduce aspiration risk. Current recommendations- 6-h fast for solid food
and clear fluids up to 2h before anesthesia.

Not proven to be useful, cause postoperative sedation except for patients with long term sedative use.

Low molecular weight heparin preferred. Start at 2-12h before surgery until patient is fully mobile, with
compression stockings.

Single dose prophylaxis against acrobic and anaerobic organisms, before skin incision and intraop if op
is >3h.

Short acting anesthetic drugs and analgesia to allow early recovery.

No consensus on transverse/curved Vs longitudinal incisions for colorectal op. Recommendation-
minimizes length of incision.

Not routinely recommended, increased risk of fever, atelectasis and pneumonia.

Improves endocrine-metabolic profile, reduces bleeding, transfusion requirements, wound infections
and cardiac complications.

Maintain fluid balance and avoid overload. Commence oral fluids 2h post surgery.

Not routinely recommended as it impedes on mobility, with no proven benefits.

Recommended only for the duration of thoracic epidural. Earliest removal of catheter to facilitate
mobility.

Avoid drugs which are emetogenic, use antiemetic selectively, aim to achieve early feeding.

Epidural, NSAIDS, paracetamol in combination to achieve good analgesic effects to aid early
mobilization.

Patients should be encouraged to eat orally 4hour after surgery. ONS should be taken from the day of
surgery until oral intake achieves normal level. For the malnourished patients, longer preop ONS to be
followed by longer postpone ONS.

Being out of bed for 2h on the day of surgery and 6h there after
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Perioperative fluid management

Intravenous fluid therapy is given a special mention as it
is considered as a medical intervention to support fluid and
electrolyte balance. Abnormalities of fluid and electrolytes affect
the gastrointestinal function and have an indirect effect on nutrition.
There is increasing evidence to show that excessive intravenous
infusion of saline is associated with poor outcome such as delayed
return of gastrointestinal function, cardiopulmonary congestion,
and delayed wound healing and longer length of hospital stay.?® The
traditional teaching of aggressive fluid replacement intraoperatively
to support evaporative loss from the abdominal cavity during surgery,
fluid loss into the third space and fluid accumulated in traumatized
tissues were not evidence based and overestimated. The current
recommendation is to replace only the estimated fluid loss or use
as maintenance therapy and fluid overload should be avoided.”” The
elderly surgical patients are particularly susceptible to develop fluid
overload and cardiopulmonary congestion with intravenous fluid
therapy during the perioperative period because of their poor cardiac
reserve. During the acute phase of surgery, there is increased release
of ADH, coupled with heightened sympathetic response which leads
to increased rennin and aldosterone response where water and salt
retention is exacerbated.*

Excess salt and water retention delays return of gastrointestinal
function by causing intestinal edema and raised intra-abdominal
pressure which compromises mesenteric perfusion. The salt and
water overload, together with mesenteric ischaemia, increases risk of
anastomotic leak, delay in gastric emptying and postoperative ileus.’!
Postoperative ileus has negative effects on the patients with persistent
pain and discomfort, increase pulmonary complications and enhances
catabolism because of poor nutrition, and as a result, increases length
of stay.’? Strategies to reduce postoperative ileus include epidural
anesthesia, avoidance of opioids, fluid overload and oral magnesium
oxide (1g BD on evening of surgery until discharge).”

Postoperative oral nutritional intake

The traditional management of elective GI surgeries was
placement of nasogastric tube (NGT) for decompression and keeping
the patients nil by mouth (NBM) until they pass flatus. The rationale
for this practice was to allow time for anastomoses to heal and to
reduce postoperative nausea and vomiting due to gastric distension.
There is now increasing trend to avoid NGT insertion and allowing
oral feeding early postoperatively. There are data available to avoid
keeping the patients NBM after major Upper GI, cholecystectomy,
colorectal resection, gynecological, urological and vascular
surgeries.”* Early oral food intake or oral nutritional supplement
(ONS) on postpone day 1 or 2 does not cause increased anastomotic
leaks and has been proven to be beneficial in shortening length of
stay, early postoperative recovery, resumption of bowel movement,
improved outcomes like mortality and morbidity. Early postoperative
feeding is one of the measures in ERAS and has been shown to be
safe after elective colorectal surgery with shortened hospital stay.> A
free diet initiated after surgery led to earlier tolerance of normal diet
at postpone day 2, without having to insert NGT, with no difference
in postoperative ileus. For gastrectomy, omission of naso-jejunostomy
tubes for oral feeding led to shorter length of stay.3*3

Copyright:

©2017 Limetal. 118

Perioperative nutritional support

Nutritional support is nutrient support either by diet (fortified food
and drinks or oral nutrition supplement) which can either be given
enterally or parenterally. Nutritional support is usually individualized
and includes dietary counseling and advice.

The key aspects of perioperative nutrition care include:

i. Identify nutrition risk and integrate intervention into general
management early.

ii. Avoid prolonged fasting.
iii. Re-establish oral feeding as early as possible, after surgery.
iv. Metabolic control of blood glucose, fluid and electrolytes.

v. Identify and remove factors which exacerbate catabolism or impair
return of GI function.

vi. Early mobilization to facilitate protein synthesis and muscle
function.

The main aims of nutritional support in surgical patients are to
reduce catabolism and malnutrition. The indicators of nutritional
support include improved quality of life and return of function
postoperatively. Nutritional support is not only indicated for patients
who are malnourished. It should be considered early if the surgical
patient is anticipated to have inadequate or no oral intake for more
than 5days perioperatively, or the patients who are unable to maintain
above 50% of their recommended amount of oral intake for more than
7days. It is recommended to start nutrition support as soon as risks are
identified, rather than wait until malnutrition has occurred. Parenteral
nutrition is required if oral and enteral route of intake cannot meet
>50% of requirement for more than 7days. Enteral nutrition support
is the preferred method of supplementation. Parenteral nutrition is
considered only if the GI tract is not functioning and should be started
early if nutritional support is indicated.®> For the elderly patients,
it is recommended to do a comprehensive geriatric assessment on
admission which will indicate the presence of nutritional risks,
particularly weight loss >5% in 3months, reduced food intake, disease
severity and BMI<20.5kg/m?3¢

Preoperative nutritional support

For the elderly general surgical patients, two parameters, weight
loss of >10% in previous 6 months and low serum albumin are reliable
predictors of nutritional status and are associated with postoperative
outcome.’” The rationale for preoperative nutritional support is
treatment and prevention of malnutrition as surgery often involves
prolonged periods of fasting and catabolism.?

For the mildly malnourished patients or patients with nutritional
risk, short term preoperative nutritional support of 7-10days is
recommended. For the severely malnourished patients, longer period
of nutritional support is required, in combination with resistance
training. Surgery may be postponed to improve the risks unless it is an
urgent procedure. For the patients with severe malnutrition, surgical
procedures should be limited to minimize tissue injuries in order to
reduce stress of surgery and minimize catabolism.* For the patients with
significant deficit preoperatively, several weeks of supplementation
before surgery is ideal to replace the deficit, but is seldom tolerated for
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various reasons. The elderly with sarcopenia are considered high risk.
For the patients with severe nutrition risk, malnutrition or are unable
to consume the caloric requirements enterally, parenteral nutrition for
7-14days preoperatively is recommended.*

Postoperative nutritional support

The surgeon has to balance the extent of surgery against wound
healing for the severely malnourished patients with loss of lean body
mass (LBM). LBM is 50-60% muscle mass by weight. The severely
malnourished patients, may exhibit poor immune response to tissue
injuries with poor wound healing. The greater the lossof LBM, the
longer it takes for the wound to heal. With a loss of 20% LBM, there
is equal competition for the dietary protein ingested for wound to
heal and for the body to restore the LBM. Losses of LBM 0f>30%
cause spontaneous wounds like pressure sores to develop and there
is a threat to survival. Therefore, among the patients with losses of
LBM of >30%, the dietary protein will be used to restore LBM, as
a priority and the wound essentially stop healing until the LBM is
partially restored. The nutritional support for patients with changes
in body composition, particularly loss of LBM, prior to surgery
requires overall increase in caloric content as well as protein content.
The average adults consume 0.8-1.0g/kg/day of protein and surgical
patients with wounds may need about 1.5g/kg/day.>* For the severely
malnourished elderly, there is clear advantage for the prescription of
ONS in the immediate postoperative period and the benefit extend
up to 8th postoperative week, with positive outcome observed for
recovery of nutritional status, positive protein balance and quality of
life. With the current recommendations by ERAS, preoperative ONS
prescription, with continuation within 4days postoperatively result
in better nitrogen balance without the risk of hyperglycaemia. This
shows improvement in the metabolic control and improvement in
insulin resistance in the perioperative period.***° For the patients who
are unable to take orally such as major head and neck or neurosurgical
patients or patients who are unable to take 50% of their caloric needs
for more than 7 days, early tube feeding is recommended.®

Conclusion

The elderly surgical patients are complex and challenging to care
for, compared to the younger patients because of their multiple co
morbidities and poor reserve. Poor nutrition is common among
the elderly and is often not actively screened for by the healthcare
workers. Malnutrition and weight loss among the surgical patients
are predictors of poor outcome, mortality and morbidity. The extent
of surgery is important to minimize further catabolism of their lean
body mass and prevent further functional decline postoperatively.
Nutritional intervention, together with ERAS in the perioperative
period has been shown to be beneficial and has made significant
advances in the recent years.
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