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ABSTRACT

Background: In recent year, a constant increase in life expectancy has occurred in the Western world, leading more elder
and frail patients to require major abdominal surgery. These frail patients are more prone to develop postoperative
complications and are at higher risk of postoperative mortality. A multimodal, multidisciplinary approach has the potential to
improve the perioperative care of these patients. Methods: A cohort of consecutive frail patients undergoing major
abdominal surgery for pancreatic and esophago-gastric malignancies between March 2015 and February 2016 was
selected and retrospectively evaluated using the modified Frailty Index. Surgical outcomes of this group (experimental group)
were compared to a control group of frail patients selected according to main diagnosis, surgical procedures, and surgical
team, who underwent major abdominal surgery before the introduction of the multidisciplinary approach (March 2013 to
February 2014). Results: Between March 2015 and February 2016, 41 frail patients undergoing major abdominal surgery
were identified (experimental group) and compared to similar frail patients receiving similar procedures between March 2013
and February 2014 (control group). The two groups were similar in terms of baseline characteristics (age, gender, American
Society of Anesthesiology score, and comorbidities, all P > 0.050), main surgical interventions (P = 0.156), main diagnosis (P
= 0.060), and tumor stage (P = 0.420). Modified frailty index and other frailty parameters were similar between the two
groups (all P > 0.050). Thirty-days and 3-months mortality rates were lower in the experimental group (0% vs. 14% and 0%
vs. 28%, P = 0.010 and P < 0.001 respectively). Similarly, patients in the experimental group showed a lower rate of
postoperative overall (41% vs. 74%, P = 0.005) and severe (17% vs. 43%, P = 0.020) complications, while postoperative
length of stay, readmission rate and post discharge institutionalization were similar between the two groups (all P > 0.05).
Conclusion: The development of a multidisciplinary preoperative pathway for frail patients undergoing major oncologic
gastrointestinal surgery for esophago-gastric and pancreatic surgery seems to effectively improve postoperative outcomes,
with a significant reduction in the rate of postoperative mortality and complications. Furthermore, the implementation of such
a pathway could help the perioperative management of these complex patients and facilitates their territorial take in charge.
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INTRODUCTION

Relevant demographic changes have occurred in
Western countries through the last decades leading to an
increase in the number of patients aged 65 and older.
This phenomenon is called the “aging process™."! As a
consequence, there is a growing need of caring for older
and more complex patients, especially for those affected
by tumors.” Technical and clinical developments have
been introduced in the surgical field allowing to offer
better standard of care to these patients. However,
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optimal treatment often consists of major surgical
intervention with high risk of postoperative complic-
ations.

Several papers have reported outcomes of oncologic
surgery in geriatric patients, especially in the field of
breast, colorectal, hepato-biliary and lung cancer.P™

Frailty, defined as a state of vulnerability characterized
by a decline of physiological reserves across multiple
organ systems, has emerged as a vital instrument to gain
insight into the management of older patients beyond
their chronological age.” Surgical operation represents a
tremendous stressor for oncologic patients, and can be
even more severe for frail patients, due to their reduced
efficiency of homeostatic mechanisms.” Frail patients
undergoing surgery are more likely to encounter adverse
surgical outcomes, such as increased postoperative
complications and mortality, length of hospital stay and
need for postdischarge institutionalization."™""! Due to
the aging process, the number of frail patients is
expected to grow, forcing health care systems to search
for preoperative tailored management able to prevent
adverse complications and to improve clinical
outcomes.!"

The Division of General Oncological and Minimally
Invasive Surgery of the ASST Grande Ospedale
Metropolitano Niguarda in Milan is mainly focused on
the diagnosis and treatment of digestive oncological
diseases such as colorectal, esophagus-gastric and
pancreatic cancer.

At our division, significant improvements have been
introduced in daily practice for the care of frail patients,
implementing a dedicated pathway for this cohort of
patients, both in preoperative and intraoperative settings.

This dedicated pathway for frail patients, integrated in an
outpatient pre-hospitalization setting, may allow better
preparation for the intervention and planning
postoperative care.

GOALS

Starting from the results of a pilot study which invest-
igated a dedicated pathway for frail patients published by
our division in 2017, the present paper aims to
describe the implementation of a multidisciplinary
management for frail patients undergoing major
oncological gastrointestinal surgery. The particular
pathway of perioperative care aims to improve patients’
conditions prior to the intervention, potentially allowing
both faster postoperative recovery and better
management of potentially occurring complications, as
well as a better return to home.

https://www.hampjournal.com

The specific aims of this pathway are the following:

(1) identifying frail patients among those candidates for
elective major oncological surgery for gastrointestinal
neoplasms;

(2) providing adequate patients pre-rehabilitation,
according to their clinical conditions, to the type of
surgical intervention and to the social context in which
they live;

(3) increasing the percentage of patients receiving
adequate treatment of their comorbidities before the
surgical procedure;

(4) reducing the risk that an incomplete preoperative
evaluation will lead to delays or cancellation of surgical
interventions;

(5) preventing the consequences of frailty and
malnutrition in patients undergoing surgery, such as
postoperative complications, lengthening of hospital
stays and increased costs;

(6) identifying potential critical patients in order to plan,
where necessary, a network of home-based or rehab-
based services.

METHODS

Consecutive patients who received preoperative
treatment between March 2015 and February 2016 were
selected for this study (experimental group). According
to main diagnosis, surgical procedures and surgical team,
a comparison group (control group) of patients with the
same features as the experimental group, was
retrospectively selected in the interval between March
2013 and February 2014. No preoperative treatment, in
terms of prehabilitation, had been administered to the
control group.

Starting from March 2015, all candidates for elective
major gastrointestinal surgery were systematically
assessed for frailty. There is no limit to age for the
selection. Emergent and urgent operations defined as
clinical conditions that mandate surgery within 12 hours
or between 12 and 72 hours from admission,
respectively were excluded. A modified Frailty Index
(mFT) described by Robinson et al.l"”l was used to assess
frailty during preoperative surgical evaluation. This mFI
analyzed 7 characteristics (Table 1) and for each domain
and a 0 or 1 value was attributed. The sum across
different domains provided mFI and patients with a
score 2 2 were considered frail. Among several scores
available in the literature, the mFI was chosen because
of its easy reproducibility and short time request for
execution (about 10 minutes).
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Table 1: Frailty characteristics

Characteristics Experimental group (n = 41), n (%) Control group (n = 35), n (%) P
Testup and go (2 155) 26 (63) 26 (74) 0.33
Katz score (2 1) 8 (19) 11 (31) 0.29
Mini Cog (< 3) 27 (66) 15 (43) 0.06
Chatlson index (2 3) 27 (606) 29 (83) 0.12
Anemia of chronic disease (Ht < 35%) 24 (58) 19 (54) 0.81
Poor nutrition (albumine < 3.4) 13 (32) 13 (37) 0.63
Geriatric syndrome of falls 4 (10) 8 (23) 0.20
(21 falls in the 6 months

BEFORE the operation)

Total score 0.28
2 12 (30) 10 (28)

3 15 (36) 8 (24)

4 11 (27) 10 (28)

5 2(5) 5 (14)

6 12 2 (6)

Note: Data are expressed as number of patients and percentage; they were compared using the Fischer’s exact test. P value < 0.05 was considered statistically

significant in each test. Total frailty score is reported as number of patients and percentage and was examined by Mann-Whitney U test.

Among frail patients, those affected by esophageal,
gastric and pancreatic head malignancies underwent
preoperative management which involved a multidiscip-
linary team composed of surgeon, anesthesiologist, nurse
and nutritionist. This subgroup of patients was selected
because of a higher risk of postoperative complications.

The preoperative management consisted of immunonu-
trition-based oral nutritional support. Additional
strategies to improve patients’ general physical
conditions, muscular status and respiratory function
were also used to integrate the preoperative
management. These included the promotion of positive
modifications to the following habits: interruption of
smoking, maintaining of respiratory fitness with
incentive deep breathing exercise (3 sessions per day of
10 inspiration/expiration cycles), and moderate intensity
walking for 30 minutes three times a week.

Primary endpoints were mortality rates at 30 days and 3
months after surgery. Secondary endpoints were overall
and severe postoperative complications, length of
hospital stay, rates of post-discharge institutionalization
and hospital readmission within 90 days.

Complications were defined according to the Dindo-
Clavien classification. Complications of grade major than
2 were considered as severe. All gathered data were
recorded on an clectronic spreadsheet and analyzed
using commercially available software, SPSS® software
package version 16.0 (SPSS Inc., Chicago, IL, USA).
Quantitative variables were examined by Student’s #test
or Wald’s test where appropriate, while proportions
were compared using the Fisher’s exact test. The Mann-
Whitney U test was also used for comparison of
nonparametric data. A P value of < 0.05 was considered

statistically significant in each test.

RESULTS

More than 150 frail patients were identified during the
study period based on the mFI score. Colorectal,
pancreatic and esophago-gastric malignancy were
diagnosed in 60%, 26% and 16% patients, respectively.
Among 79 consecutive patients scheduled for elective
curative major surgery for esophagus, stomach and
pancreatic head malignancies, 34 patients were assessed
as non-frail and 45 as frail. Out of these 45 patients, 4
were subsequently excluded from the study due to
evidence of peritoneal carcinomatosis following
exploratory laparoscopy/laparotomy. At last, the
remaining 41 patients (experimental group) underwent
preoperative management followed by curative intent
surgery.

Eighty-five patients with the same diagnosis and
submitted to comparable surgical procedures between
March 2013 and February 2014 were selected. Of them,
35 patients who were found to be frail on the mFI score
were enrolled in a control group. Patient characteristics
and frailty features of the two groups were reported in
Table 1 and Table 2. The most common oncologic
diagnosis for both groups were: gastric adenocarcinoma
(23 patients and 14 patients in the experimental group
and the control group, respectively) and pancreatic head
or distal coledhochus adenocarcinoma (10 patients and
13 patients in the experimental group and the control
group, respectively). There were no significant
differences between the two groups in terms of mean
age (P = 0.081), gender (P > 0.9), American Society of
Anesthesiology (ASA) score (P = 0.249), main
oncological diagnosis (P = 0.058) and neoadjuvant



Ferrari et al. * Volume 2 * Number 14 * 2023

https://www.hampjournal.com

Table 2: Patient characteristics

Experimental group (n = 41), n (%) Control group (n = 35), n (%) P

Gender (M/F)
Mean age (years)

ASA score
1-2
34

Main diagnosis
Esophago-gastric cancer

Pancreatic cancer

Specific diagnosis

Adenocarcinoma of pancreas/distal choledochus/Vater’s ampulla/duodenum
Gastric adenoca

Esophago-gastric junction adenoca

Esophageal adenocarcinoma/ squamocellular carcinoma

Other neoplasms

Tumor stage T3-T4

Main surgical intervention

Pancreatoduodenectomy/total pancreatectomy
Partial gastrectomy

Total gastrectomiy

Esophagectomy

Neoadjuvant therapy

27 (66)/14 (34) 23 (66)/12 (34) 1.00
75 (44-90) 75 (59-91) 0.59
0.24
24 (58) 15 (43)
17 (42) 20 (57)
0.06
31 (76) 19 (57)
10 (24) 16 (43)
0.135
10 24) 13 (37)
23 (56) 14 (40)
6 (15) 2.(6)
1/1(2.5/2.5) 1/-@3)
- 5 (14)
33 (80) 25 (71) 0.42
0.156
8(19)/2 (5) 16 (46)/—
20 (49) 12 (34)
9(22) 7 (20)
20 -
11 (27) 5 (14) 0.26

Note: Data are compared using the Fischer’s exact test. Continuous variables are reported as mean values and range and were examined by Student’s #test. P

value < 0.05 was considered statistically significant in each test.

treatment (P = 0.260). The groups were also found to be
comparable when considering frailty and mFI score (P =
0.281). All patients underwent surgical interventions
performed by the same surgeons and no relevant
changes had occured in the surgical techniques during
the study period.

Postoperative outcomes were reported in detail in
Table 3. Lower 30-days mortality (P = 0.018) and 3-
months mortality (P < 0.001) after surgery was found in
the experimental group when compared to the control
group. No fatal events occurred in the experimental
group while 15 patients in the control group died of
multiple organ failure caused by septic shock after
pancreatic resections and esophago-gastrectomy.

Overall and severe complications were significantly
lower in the experimental group with a P value for each
group of 0.005 and 0.021 respectively, whereas no
differences were identified between the two cohorts with
respect to mean length of hospital stay (P = 0.08), re-
admission (P = 0.18) and postdischarge institutional-
ization (P = 0.41).

DISCUSSION

This paper describes the implementation of a
preoperative pathway to improve the postoperative

outcomes in candidates who were affected by a
condition of frailty for major oncologic gastrointestinal
surgery on the basis of clinical, laboratory, anamnestic
and social characteristics.

As previously pointed out, age is only one of the
elements in determining a complex, dynamic and
multifactorial condition such as frailty. Therefore, this
pathway also includes young patients with important
comorbidities or social issues that put them at an
increased risk of complications.

Compared to the population selected in the pilot study,
the “frailty pathway” also includes patients affected by
colorectal neoplasm. Although colorectal resections are
generally considered a type of surgery with relatively
low-risk complications, frail patients submitted to colon
and rectal interventions can face relevant postoperative
problems mainly related to ostomy management and
requiring postoperative education and rehabilitation. In
addition, the multidisciplinary team (already including
surgeon, anesthesiologist, nurse and nutritionist)
includes Physical Medicine and Rehabilitation
physicians, helping for an earlier identification of
patients at higher risk of cardio-respiratory complic-
ations, related to long-lasting bed stay or poor
mobilization.

A simple logistic project and a clear organizational plan
are crucial aspects of this pathway. Frailty is assessed
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Table 3: Postoperative outcomes

Results Experimental group 1 (n = 41), n (%) Control group (n = 35), n (%) P
30 days mortality" 0 5(14) 0.01
3 months mortality" 0 10 (28) < 0.001
Overall complications’ 17 (41) 26 (74) 0.005
Type of compli(:amionb

Respiratory 4 1

Cardiovascular 3 7

Surgical 15 27

Severe comp]_icationsa 7(17) 15 (43) 0.02
Type of compli(:ationb

Ab ingestis pneumonia 2 1

Intestinal occlusion 3 -

Duodenal leakage 1 2

Esophageal leakage 1 2

Pancreatic leakage 1 5

Biliar leakage 1 -

Septic shock - 6

Acute myocardial infarction - 1

Abdominal bleeding - 2

Intestinal infarction - 1

Length of hospital stay 17 (7-76) 27 (8-1406) 0.08
Re-admission in hospital® 5(12) 7/25 (28) 0.18
Postdischatge institutionalization 3(7) 4/25 (16) 0.41

2 . . . . b . .
‘Data are expressed as number of patients and were examined by using the Fischer’s exact test. ‘Data are expressed as single events (one patient could have more

than one complication). ‘Continuous variables are reported as median values and range and were examined by Wald’s test. P value < 0.05 was considered statist-

ically significant in each test.

during pre-hospitalization visit when patients fulfilled
the following characteristics:

(1) age 2 70 years;

(2) age < 70 years, with the presence of one of the
following conditions:

(3) significant weight loss (5% of usual body weight in
the last 6 months);

(4) hospitalized patients;

(5) recent long hospitalization (hospital stay longer than
30 days) or hospitalization in the Intensive Care
Unit;

(6) abnormal Mini Mental Evaluation Test;!'¥

(7) presence of the following comorbidities (three in
cases of stable condition; two in cases of condition
of instability): arterial hypertension, diabetes
mellitus, COPD, heart disease, renal failure,
vasculopathy, liver disease.

The selected patients are then screened for frailty with
the help of validated scoring systems that characterize
frailty as a state of age-related decline affecting the
following five main domains, according to Linda Freid’s
definition: unintentional weight loss (shrinking); loss of
strength (weakness); lack of energy reported by the
patient (exhaustion); limited physical activity (low
activity); slow walking speed (slowness).

The so-called SHARE-FI scoring system (Survey of
Health Aging and Retirement in Europe Frailty Index)!"
is routinely used in our center This score can detect the
variables identifying the “frailty syndrome”, according to
Fried, and, by means of summing them and using a
specific algorithm, it provides a quantitative value on
frailty. This index is available online: http://www.ncbi.ni
h.gov/pmc/articles/PMC2939541/pdf/1471-2318-10-5
7.pdf. This score is then integrated with results from
other tests administered to patients “at risk of frailty”, in
order to obtain a multidimensional framework of each
patient, as exhaustive as possible.

Based on any abnormal results at the administered tests
(ASA score, P-POSSUM, respiratory function test,
nutritional biochemical tests, e#.), patients received
rehabilitation pathways to improve the compromised
function and to be ready to undergo surgery in the best
possible condition. These pathways may differ from
each other based on the area of greatest frailty of each
patient; some patients may need pulmonary rehabil-
itation, and others may need blood transfusion or other
treatments to reduce anemia, or the introduction of new
therapies to optimize cardiac function. In this scenatio,
the presence of a multidisciplinary team is of utmost
importance; it is composed mainly by surgeon,
anesthesiologist, nurse, nutritionist and rehabilitation
physician but may require the intervention of other
specialists (cardiologist, pulmonologist, hematologist,
internist, nephrologist) to act effectively on specific
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Table 4: Expected results by introducing frailty pathway

Standard pathway

Frailty pathway

Postoperative mortality (7o) 6
Postoperative complications (%) 31.3
Postoperative ICU admission (%) 7
Discharge to rehabilitation division (%0) 10.8
Mean length of stay (days) 20
Readmission (%) 12

1.2
20.5
3

5

13
6

dysfunctional areas.

The pathways provide nutritional support for 5-7 days
before surgery, regardless of the baseline nutritional risk.
In case of high nutritional risk (involuntary weight loss >
10%-15% in the last 6 months; BMI < 18.5 kg/m?
value 2 2 to the Malnutrition Universal Screening Tool;
plasma albumin < 3 g/dl), this support lasts at least
10-14 days before surgery. In the majority of patients,
nutritional support is carried out with a mixture
containing immunomodulating substrates (Impact Oral
type). Hospitalization is provided at the Clinical
Nutrition facility for adequate nutritional intake through
nasojejunal feeding tube in those patients unable to
receive oral feeding. Only in extreme cases, parenteral
nutrition will be considered.

The pathway also includes a strategy to improve overall
physical condition, muscle tone and respiratory function.
Smoking cessation, respiratory training by triflow (3
sessions of 10 inhalations/exhalations per day), walking
for at least 30 minutes a day are the main interventions
provided by our rehabilitation team.

By implementing this multidisciplinary preoperative
pathway, we expect to reach the followings
achievements:

(1) Lower postoperative complications;

(2) Lower postoperative mortality;

(3) Shorter length of stay;

(4) Fewer patients needing post-discharge rehabilitation;

(5) Lower number of patients requiring intensive care
unit admission;

(6) Lower readmissions.

The results expected to be obtained on projections from
the pilot study results are shown in Table 4.

The pathway effectiveness is evaluated using the
following parameters collected at time of pre-hospital-
ization, admission, discharge and 30 days after discharge:

(1) General condition of the patient;

(2) Loss of autonomy/self-sufficiency;
(3) Length of stay;

(4) 90-days Postoperative complications;
(5) Nutritional status.

Interim results will be quarterly discussed during
planned multidisciplinary audits. The duration of this
trial will last 1 year. At the end of the trial, the results
will be analyzed and compared with those reported in
the literature, evaluating the opportunity to adopt it
definitively in our practice.

CONCLUSION

The implementation of a multidisciplinary pathway for
frail patients can the careful diagnostic framework of
complex patients and the optimization of their
conditions before surgery. It aims, on one hand, to
reduce the risk of postoperative complications and their
sequelae, and on the other side, to better plan patient
management in terms of territorial care needs with early
activation of services such as integrated home care
assistance or accommodation in rehabilitation divisions.

It is also expected to help different specialists in the
treatment of complex oncological neoplasm, often
difficult to classify nosologically, which forces patients
to a continuous wandering between one specialist and
another with considerable discomfort for users and
economic damage for the company and the NHS in
general.
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