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Abstract

In the last 25 years, the number of patients aged =75 years under-
going non-cardiac surgery has greatly increased. In elderly patients,
frailty is significantly associated with an increased risk of adverse
events, functional decline, procedural complications, prolonged hospi-
talization, and mortality. The relationship between frailty and in-
creased mortality and morbidity requires an appropriate tool of assess-
ment to accurately quantify the patient’s clinical and perioperative con-
ditions. The preoperative evaluation of elderly patients candidate for
non-cardiac surgery should include assessment of frailty, sarcopenia
and malnutrition, as these are related to high surgical risk. For colon-
rectal surgery as also for gastric cancer surgery, especially early gastric
cancer, the introduction of laparoscopy has yielded considerable bene-
fits in terms of short-term postsurgical outcomes, e.g. lower rate of in-
traprocedural bleeding and reduced length of hospital stay. Despite the
progress made in preoperative assessment, surgical procedures and
postoperative management, the improvement of outcomes after non-
cardiac surgery in elderly patients remains a challenge and calls for fu-
ture, well-designed clinical studies.
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Frailty and risk of mortality

In the last 25 years, the number of patients aged =75 years candidate
for non-cardiac surgery has greatly increased due to the exponential
rise in the elderly population, accompanied by an increase in the risk
of frailty. Frailty is defined as a clinical condition characterized by the
presence of a state of reduced physiological reserve and a greater vul-
nerability to stressors. In the elderly patient, frailty is significantly as-
sociated to an increased risk of adverse events, functional decline, pro-
cedural complications, prolonged hospitalization and mortality [1].
The correlation between frailty and the increase in mortality and mor-
bidity necessitates an appropriate assessment tool to accurately quan-
tify the clinical and perioperative condition of the patient [2]. A
number of assessment tools of frailty exist, e.g. the FRAIL scale, Car-
diovascular Health Study Frailty Screening Measure (CHS), Clinical
Frailty Scale, Groningen Frailty Indicator (GFI), Tilburg Frail Indicator
(TFI) and Edmonton Frail Scale (EFS), and are frequently reported in
the literature as valid measures of frailty. However, there exists a gap
between the availability of these scales validated through clinical re-
search and their implementation in clinical practice. The assessment
of perioperative risk through the American Society of Anesthesiologists
(ASA) classification [3], based on the systemic diseases affecting the
patient, and the more recent guidelines of the European Society of Car-
diology (ESC) concerning the assessment of preoperative cardiovas-
cular risk do not take into account the person’s level of frailty: in fact,
the preoperative assessment of frailty is rarely carried out in clinical
practice despite the strong evidence of its predictive value for 30-day
mortality [4] and postoperative complications [5]. The assessment of
frailty of the elderly patient should thus be incorporated into the peri-
operative setting, to evaluate patient characteristics associated with an
increased risk of adverse perioperative outcomes, as a means to pre-
vent complications and a worsening of the patient’s disability.

Gastrointestinal surgery

With the ageing of the population, an increased number of elderly
patients are undergoing gastrointestinal surgery. Elderly patients have
a greater risk of complications during surgery for gastrointestinal neo-
plasm, in particular those undergoing surgery for colorectal neoplasm
present a 4-fold greater risk of postsurgical complications [6]. An at-
tentive preoperative assessment is thus necessary which includes both
frailty and the syndrome of sarcopenia, characterized by a progressive
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and generalized loss of skeletal muscle mass and muscle strength,
which is demonstrated to be a strong predictor of procedural complica-
tions related to interventions of gastric, esophageal, colorectal and he-
pato-bilio-pancreatic removal [7]. In fact, the latest guidelines of the
American College of Surgeons have highlighted the importance of the
assessment of frailty and of sarcopenia in the preoperative phase of a
cancer surgery in patients over 75 years of age [8]. The prevalence of
frailty and sarcopenia in patients affected by gastric carcinoma has
been calculated to be, respectively, 30 and 38%, and patients affected by
esophageal and/or gastric neoplasms are at high risk of malnutrition
and, thus, at very high risk of frailty.

Sheetz et al. have demonstrated a strong correlation between frailty,
sarcopenia and perioperative risk of morbidity in patients undergoing
esophagectomy [9]. The authors assessed the area of the psoas major
through CT scans in 230 patients, showing that a normal muscle mass
was associated to a greater overall survival and that the size of the
psoas muscle was an independent predictor of post-surgical outcome.
Obeid et al. reported that the percentage of patients affected by carci-
noma of the colon undergoing surgery with subsequent grade IV or V
complication according to the classification of Clavien was significantly
higher among frail than non-frail patients, 56.3 vs 5.8% [10]. Lieffers
et al. in a prospective study on 234 elderly patients who underwent re-
section of the colon, showed that sarcopenia was strongly associated to
post-operative infections (observed in 23.7% of patients with sar-
copenia vs 12.5% of patients without sarcopenia) [11]. Thus, the pre-
operative assessment of elderly patients undergoing gastrointestinal
surgery should include the assessment of frailty and sarcopenia, both
being correlated to elevated surgical risk.

Improvement of outcomes in surgery
for colorectal cancer

Although treatment of colorectal neoplasm is multidisciplinary, an
accurate preoperative assessment of the elderly patient and an optimal
surgical strategy nevertheless represent the cornerstone for improved
patient survival. Sixty-six percent of patients affected by this disease
undergo at least one surgical intervention of major resection, and the
pre- and perioperative care pathways are crucial to improve the clinical
outcomes of surgery, such as mortality, treatment efficacy and func-
tional recovery [12]. The preoperative assessment of frailty, sarcopenia
and nutritional status in elderly patients, together with the implemen-
tation of a “personalized” surgical strategy based on their clinical con-
ditions, have unequivocally contributed to improving the postoperative
outcomes. The introduction of laparoscopic surgery has been the most
significant factor in improving the short-term postoperative outcomes.
In fact, laparoscopy for the treatment of neoplasms of the colon and
rectum is associated to better short-term outcomes than open surgery;
instead, the long-term outcomes such as survival and rate of recur-
rence of neoplasm of the colon, do not differ between patients who un-
dergo laparoscopy vs open surgery. Thanks to the approach of la-
paroscopy, long incisions can be avoided and the surgical trauma min-
imized. The use of laparoscopy in the treatment of neoplasms of the
colon has significantly reduced intraprocedural hemorrhage, facilitates
the return to normal intestinal function and the resumption of a reg-
ular diet, and has reduced the need to administer analgesic drugs and
the length of hospital stay.

Despite the improvements in the anesthesiological approach and the
advances in surgical techniques, the complications after surgery for
colorectal cancer have not been completely eradicated. Anastomotic de-
hiscence is among the most frequent and feared complications of bowel
surgery. Snijders et al. published a meta-analysis in the European
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Journal of Surgical Oncology in 2012, showing that 6.9% of patients
who undergo bowel surgery to remove a neoplasia of the colon-rectum
presented an anastomotic dehiscence which required surgical reinter-
vention, and this complication was significantly associated to a high
risk of mortality, morbidity and prolonged hospitalization [13]. Twenty
percent of patients who underwent bowel surgery were malnourished,
and the assessment of nutritional status through the Short Nutritional
Assessment Questionnaire (SNAQ) and Malnutrition Universal
Screening Tool (MUST) is of fundamental importance, particularly in
the case of neoadjuvant therapy, in that the latter can induce an alter-
ation of the metabolic and nutritional status, inducing or worsening a
pre-existing state of malnutrition. Although strategies of dietary sup-
plementation can improve the patient’s muscle strength, lung function
and insulin resistance, it has not been demonstrated that nutritional
support yields a benefit in terms of reduced length of hospital stay or
reduced incidence of anastomotic dehiscence. Thus, the assessment of
the level of malnutrition through the SNAQ and MUST scores makes it
possible to identify elderly patients who can benefit from dietary sup-
plements, but it remains still to verify the predictive power of these
scores for postoperative complications. Also obesity, in particular intra-
abdominal (visceral) obesity, is a predictor of post-operative complica-
tions, prolonged hospitalization and the higher prevalence of intraop-
erative conversion from laparoscopic intervention to open surgery. Nu-
merous studies and meta-analyses have shown that programs of en-
hanced recovery after surgery (ERAS) have reduced the length of hos-
pital stay and, overall, the postoperative complications [14]. There is
strong evidence of the benefit in terms of postsurgical outcomes of pre-
ventive antibiotic therapy and of the preoperative preparation of the in-
testine, while the benefit of perioperative fluid therapy, of oxygen sup-
plementation and of non steroid anti-inflammatory drugs (NSAIDs) re-
mains controversial. During interventions of major surgery in which
systemic hypotension and bleeding occur, there is a redistribution of
blood to preserve the vital organs (heart and brain) to the detriment of
the splanchnic circulation, an event which increases the risk of anas-
tomotic dehiscence, in that an adequate perfusion of the tissues and
oxygenation are fundamental for the healing of the anastomosis. Re-
garding perioperative fluid therapy, a restrictive therapy is associated
to reduced cardiopulmonary complications compared to the adminis-
tration of high quantities of fluid, bearing in mind that both thera-
peutic approaches can induce hypoperfusion of the anastomoses due,
respectively, to hypovolemia or local edema; it has thus been proposed
to assess the cardiac output to establish the quantity of fluids that need
to be administered in order to prevent anastomotic hypoperfusion, an
event associated to increased mortality and increased length of stay in
hospital.

Improvement of outcomes in surgery
of stomach cancer

Gastric cancer is generally a neoplasm with poor prognosis, and the
surgical treatment of this disease is considered a high-risk procedure.
The introduction of an accurate preoperative assessment of the sur-
gical risk, which includes the Charlson Comorbidity Index (CCI) and
the assessment of nutritional status and frailty, has led to an improve-
ment in postoperative outcomes. The CCI classifies the comorbidities
that have an impact on the mortality risk, and it has been validated in
the surgical setting as a predictor of mortality in patients undergoing
gastric surgery. It has been shown that patients in their 80s and 90s un-
dergoing radical gastrectomy with CCI =5 have a greater mortality rate
than elderly patients with CCI <5. The assessment of nutritional status
is also an important preoperative procedure in that stomach cancer is
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