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Abstract
Purpose The aim of this study was to evaluate the safety and compliance with the enhanced recovery after surgery (ERAS) 
protocol in octogenarian patients undergoing colorectal surgery in 12 Italian high-volume centers.
Methods A retrospective analysis was conducted in a consecutive series of patients who underwent elective colorectal surgery 
between 2016 and 2018. Patients were grouped by age (≥ 80 years vs < 80 years), propensity score matching (PSM) analysis 
was performed, and the groups were compared regarding clinical outcomes and the mean number of ERAS items applied.
Results Out of 1646 patients identified, 310 were octogenarians. PSM identified 2 cohorts of 125 patients for the comparison of 
postoperative outcomes and ERAS compliance. The 2 groups were homogeneous regarding the clinical variables and mean number 
of ERAS items applied (11.3 vs 11.9, p-ns); however, the application of intraoperative items was greater in nonelderly patients 
(p 0.004). The functional recovery was similar between the two groups, as were the rates of postoperative severe complications 
and 30-day mortality rate. Elderly patients had more overall complications. Furthermore, the mean hospital stay was higher in the 
elderly group (p 0.027). Multivariable analyses documented that postoperative stay was inversely correlated with the number of 
ERAS items applied (p < 0.0001), whereas age ≥ 80 years significantly correlated with the overall complication rate (p 0.0419).
Conclusion The ERAS protocol is safe in octogenarian patients, with similar levels of compliance and surgical outcomes. 
However, octogenarian patients have a higher rate of overall complications and a longer hospital stay than do younger patients.
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Introduction

Colorectal cancer is the second leading cancer for inci-
dence and mortality in the general population in Italy, with 
49,000 new diagnoses in 2019 [1].

Over the last few years, the incidence is increasing, 
especially in elderly patients (> 70 years), who also are 
affected by higher post-operative mortality rates; this out-
come has been reported as high as 10% in men and 11% in 
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women, whereas the rate was documented 7% in younger 
patients [1].

Elderly people are treated differently, mostly due to the 
increased prevalence of frailty and socioeconomic factors, 
such as the need for caregivers and other familial aspects 
that can negatively affect both pre-habilitation and early 
postoperative discharge.

The enhanced recovery after surgery (ERAS) program 
is a multimodal pathway of care widely used in colorectal 
surgery patients, including older patients, and its appli-
cation may be important for achieving the best clinical 
results in these patients [2–4].

However, recent reports have shown that an advanced 
age (> 80 years) is a factor associated with a risk of poor 
ERAS compliance after gastrointestinal surgery [5]. 
Nevertheless, other researchers have reported that this 
approach is feasible and safe in elderly patients undergo-
ing mini-invasive colorectal resections [6, 7], although the 
vast majority of studies are based on single-center retro-
spective evaluations, and large multi-institutional analyses 
are currently lacking.

The aim of this study was to investigate the short-term 
outcomes of octogenarian patients undergoing colorectal 
surgery and participating in the ERAS program in 12 Ital-
ian high-volume centers in the Lazio region (central dis-
trict in Italy) as part of the “Lazio Network” project [8, 9].

Materials and methods

Patient selection and data collection

The “Lazio Network” project is a multi-institutional, non-
profit study group, including 17 institutions based in Italy’s 
Lazio region and dedicated to colorectal cancer care. The 
study was registered at ClinicalTrials.gov (identifier number 
NCT03353311) [10]; it was approved by the Fondazione 
Policlinico Universitario A. Gemelli IRCCS ethics commit-
tee (ID 000,767,418) and notified to all participating centers. 
Informed consent was obtained from all patients.

All participating institutions applied the maximum 
number of items possible, according to their facilities (staff 
number and resources available) and patient compliance. 
To standardize ERAS pathway, meetings were regularly 
scheduled, and the protocol was shared and followed, with 
no specifical indications to manage elderly patients.

A shared database was constructed, including demo-
graphic data (age, sex), clinical variables (ASA score, dis-
ease, BMI), surgical technique data (laparoscopy, side of 
colonic resection), and clinical outcomes (functional recov-
ery, discharge, complications, readmission).

All patients included in the study underwent elective 
colorectal surgery both for malignant and benignant dis-
ease between January 2016 and December 2018 in 12 hos-
pitals out of 17 participating in the “Lazio Network” study 
group. All patients > 18 years of age were considered eligi-
ble regardless of sex, the presence of comorbidities or the 
surgical approach used.

The exclusion criteria were as follows: patients treated 
emergently, patients undergoing transanal procedures for 
resections of early cancers or polyps such as TAMIS or 
TEM, patients with incomplete clinical records or with fewer 
than 3 ERAS items applied.

Transverse colon resections and segmentary splenic flex-
ure resections were categorized as transverse colon resec-
tions. Multiple site resections, total colectomies and seg-
mentary resection were categorized as other resections.

Patients were considered fit for discharge if they met the 
following criteria: tolerated a normal diet, did not have nau-
sea or vomiting, had good pain control, and exhibited the 
restoration of flatus or stool passage function. The patients 
were discharged if they did not show any surgical compli-
cations, could perform normal life activities without assis-
tance, and agreed to be discharged.

ERAS program

The entire perioperative enhanced pathway has been evalu-
ated following the latest edition of the ERAS Society Guide-
lines for Colorectal Surgery published in 2018 [12].

The Lazio Network collective database was constructed 
to collect data on 20 ERAS items: 9 preoperative items, 6 
intraoperative items, and 5 postoperative items.

The preoperative items were preadmission information 
regarding the patient and counseling, prehabilitation, preop-
erative nutritional care (nutritional evaluation and any nutri-
tional intervention), administration of an immunonutrition 
drink and a preoperative carbohydrate drink, avoidance of 
mechanical bowel preparation (excluded patients undergoing 
rectal surgery), and preoperative fasting longer than 6 h for 
solid food and 2 h for clear liquids, prevention of nausea and 
vomiting, and correct antimicrobial prophylaxis.

The intraoperative items were avoidance of preanesthetic 
medications, nasogastric intubation and the use of abdomi-
nal drains (excluding patients undergoing rectal surgery), the 
use of a standard anesthetic protocol and minimally invasive 
surgery, and prevention of intraoperative hypothermia.

The postoperative items were as follows: use of mor-
phine-free multimodal analgesia, application of standard-
ized thromboprophylaxis protocols, early mobilization of 
the patient, early removal of the bladder catheter (before 3 
postoperative days), and early oral feeding (oral feeding with 
fluids and light food on the first postoperative day).
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Study design and outcomes of interest

For the purpose of the study and outcomes comparison, the 
patients were divided into 2 groups: patients ≥ 80 years, 
included in elderly group (EG), and patients < 80 years of 
age, included in nonelderly group (NEG).

The primary outcome was the postoperative 30-day mor-
bidity rate.

The secondary outcomes were the mean number of ERAS 
items applied (surrogate of ERAS compliance), functional 
recovery (time to first flatus and stool passage, time to oral 
feeding- all measured in days), and the mean hospital stay 
(measured in days).

ERAS items were first analyzed globally, and in a second 
analysis were divided in the 3 main part of the program: 
preoperative, intraoperative, and postoperative items.

Also, 30-day mortality rate, surgical reintervention, and 
readmission rates were recorded and analyzed.

Postoperative morbidities were classified according to 
the Clavien-Dindo classification [11]. Severe complications 
were defined as Clavien-Dindo grade ≥ 3 and were differenti-
ated in surgical and medical.

Severe surgical complications included anastomotic leak-
age, pelvic or abdominal collections, SSI, bleeding, and 
intestinal occlusion. Of note, any defects at the anastomosis 
site affecting the intraluminal extraluminal compartment that 
were documented clinically, radiologically or endoscopically 
were categorized as anastomotic leaks.

Severe medical complications included cardiopulmonary 
complications, cerebrovascular complications, pulmonary 
embolism, liver failure, and urinary and nephrological 
complications.

Statistical analysis

The quantitative data were reported as either the 
mean ± standard deviation (range) or median ± standard 
deviation (range). The normally distributed quantitative data 
were analyzed with Student’s t test. The Mann–Whitney test 
was used otherwise. The qualitative data were reported as 
the number of patients (percentage of patients) and were 
compared with the Pearson χ2 test.

A PSM analysis was conducted to minimize selection bias 
due to the retrospective nature of the analysis, and every 
patient in the elderly group was matched with a patient in the 
control group to obtain two homogeneous groups [13–15]. 
Only patients with complete clinical PSM covariate data and 
a minimum of 8 ERAS items completed were included for 
propensity score matching. The covariates considered deter-
minant for matching were sex, the ASA score, BMI, whether 
the patient previously underwent abdominal surgery, the 
type of surgical procedure, the disease type (malignant vs. 
benign), and the presence of metastatic disease.

PSM was implemented using age (< 80 vs. ≥ 80) as the 
dependent variable. PSM was obtained with the optimal 1:1 
matching method. Every subject in the EG was matched with 
one control subject in the NEG with the closest propensity 
score using sex, the ASA score, BMI, whether the patient 
previously underwent abdominal surgery, the type of surgi-
cal procedure, the disease type (malignant vs. benign), and 
the presence of metastatic disease as baseline variables.

Post hoc power analysis was conducted for the differ-
ence in postoperative complications in the subgroups (EG 
vs NEG).

Also, normality of ERAS items and length of hospital 
stay were assessed with the Shapiro–Wilk tests, whereas 
Spearman’s coefficient was used to assess the correlation 
between ERAS items applied and length of hospital stay. 
Correlation was judged very strong from 1 to 0.9, strong 
from 0.9 to 0.7, moderate from 0.7 to 0.5, low from 0.5 to 
0.3, and poor from 0.3 to 0.

Multivariable logistic regressions were performed with 
the end-point of hospital stay and post-operative overall 
complications (Clavien ≥ 1) including exclusively patients 
with no-missing data. Covariates tested were age (< 80 
vs ≥ 80), sex (male vs female), ERAS items applied (con-
tinuous data), BMI (continuous data), and location of dis-
ease (reference = right colon vs others).

All tests were 2-sided with a significance level of 5%. 
Statistical significance was defined as a P value < 0.05.

All analyses were performed using IBM SPSS, version 23 
(IBM Co., Armonk, NY, USA), G*Power version 3.1.9.6, 
and EasyMedStat (version 3.16; www. easym edstat. com).

Results

Prematch study population

The patient selection is detailed in Fig. 1. Data from 1767 
patients who underwent colorectal surgery following the 
ERAS program in the observed period were collected and 
stored in a shared database. Among these patients, 1646 
met the inclusion criteria: 310 patients were included in the 
elderly group (≥ 80 years old), while 1336 patients were 
included in the nonelderly group (< 80 years old). The pre-
match population demographics and clinical features are 
detailed in Table 1.

Postmatch study population

After PSM, the study population was composed of 250 
patients: 125 patients in the EG and 125 patients in the NEG. 
The mean BMI was 25.24 kg/m2 in the EG and 25.91 kg/m2 

http://www.easymedstat.com
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in the NEG. A large part of the population was composed 
of ASA II and ASA III patients (approximately 90% of the 
entire population). After PSM, there was no statistically sig-
nificant difference in terms of the tumor stage; the major-
ity of the population had a stage II or III tumors (67% in 
the elderly group and 64% in the non-elderly group). There 
were no statistically significant differences in disease loca-
tion. The demographic and clinical characteristics of the two 
groups are shown in Table 2.

Operative data

There were no significant differences in the operative data 
between the two groups. Approximately 90% of the patients 
in the NEG underwent a minimally invasive procedure, while 
approximately 80% of the EG underwent a laparoscopic or 
robotic procedure (p 0.077), and conversion to open surgery 
was needed in less than 10% of all patients. Even the mean 

operative time was not statistically significant between the 
two groups. No significant differences were noted in the num-
ber of drainage tubes placed and the number of stomas con-
structed during the procedure, though there was a tendency 
of more stomas in the EG (18.4% vs. 15.2%, respectively). 
All postmatch intraoperative data are summarized in Table 3.

Short‑term outcomes

The postmatch clinical outcomes are detailed in Table 4.
No significant differences were noticed in the mean time to 

first flatus (2.5 days vs 2.3 days, p 0.095), time to first stool 
(3.2 days vs 3.0 days, p 0.103), time to oral feeding (1.5 days 
vs 1.5 days, p < 0.931), or postoperative blood transfusion rate 
(6.4% vs 1.6%, p < 0.102). No significant difference was reported 
for the mean number of ERAS items applied (11.3 in EG vs 11.9 
in NEG, i 0.125), nor in the mean percentages of ERAS fulfilled 
in each group (67.6% in EG vs 64.5% in NEG, p 0.144).

Fig. 1  Patients’ selection and 
propensity matching (PSM)
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However, the mean number of intraoperative ERAS items 
was greater in NEG comparing others (6.1 vs 5.6, p 0.004), 
as shown in Fig. 2. No differences in term of postoperative 
complications were observed between the 2 groups (p ns), but 
EG had a higher rate of overall complications; of note, post hoc 
analysis for postoperative complications documented a statis-
tical power (1-beta) of 0.980; thus, the size of the population 
was adequate to reach significancy, as demonstrated in Supple-
ment Fig. 1. Overall, 14 patients had Clavien ≥ 3 postoperative 
complications, 7 EG and 7 NEG patients: a breakthrough of 
postoperative complications has been provided in Table 4. The 
reoperation rate and mortality rate were similar between groups, 
with percentages of approximately 4% and 3%, respectively.

A statistically significant difference was noticed in the “ready for 
discharge time” and “discharge time.” Both parameters were higher 
in the elderly group, with a mean period to discharge of 7.4 days in 
the elderly group and 6.2 in the nonelderly group (p 0.037).

A second analysis was conducted in 237 patients due to 
missing data (day of discharge) in 13 patients (5 EG and 8 
NEG).

As a first step, it was analyzed the correlation between the 
number of ERAS applied and the post-operative hospital stays, 
with a logistic regression. The results documented a nonnormal 
distribution; however, these variables presented a moderate lin-
ear correlation (Spearman’s correlation coefficient p < 0.0001) 
as detailed in Supplement Fig. 2.

Finally, multivariable analyses documented that the number 
of ERAS items was the only variable significantly correlated 
with the hospital stay (p < 0.0001). Overall postoperative com-
plications were correlated with male sex and EG (respectively 
p < 0.0001 and p 0.041), with a borderline correlation with 
ERAS items (p 0.048), all the details are reported in Table 5.

Discussion

Currently, people’s life expectancy is increasing, but there 
is no accepted definition of an elderly patient. The WHO 
defines elderly people as those who are over 65 years old 

Table 1  Prematch 
demographics and clinical 
features

* χ.2 test
** Student’s t test
a Missing data: elderly n = 278; control n = 1228
b Missing data: elderly n = 240; control n = 1095
c Missing data: elderly n = 187; control n = 699
d Missing data: elderly n = 299; control n = 1308

Elderly (n = 310) Nonelderly (n = 1336) p value

Sex (n, %) 0.088*
  Male 155 (50.0%) 741 (55.46%)
  Female 155 (50.0%) 595 (44.53%)

Age, years (mean ± SD, range) 84.41 ± 3.66 (80–100) 65.06 ± 10.33 (18–79) 0.001**
BMI, kg/m2 (mean ± SD, range) 25.39 ± 3.77 (16.80–40.9) 25.71 ± 4.21 (14.34–26.60) 0.029**
ASA classification (n, %)a 0.001*
  ASA I 2 (0.71%) 151 (12.29%)
  ASA II 121 (43.52%) 785 (63.92)
  ASA III 144 (51.79%) 269 (21.90%)
  ASA IV 11 (3.95%) 23 (1.87%)

Disease (n, %)b 0.001*
  Malignant 222 (92.5%) 872 (79.41)
  Benign 18 (7.50%) 223 (20.30)

Stage for malignant disease (n, %)c 0.001*
  Stage I 68 (36.36%) 316 (45.20%)
  Stage II 44 (23.52%) 129 (18.45%)
  Stage III 68 (36.36%) 223 (31.90%)
  Stage IV 7 (3.74%) 31 (4.43%)

Location (n, %)d 0.001*
  Right colon 148 (49.49%) 409 (31.26%)
  Transverse 15 (4.82%) 52 (3.97%)
  Left colon 62 (20.73%) 527 (40.29%)
  Rectal 74 (24.74%) 320 (24.46%)
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[16]. Orimo et al. suggested that people over 75 years old 
should be considered elderly [17]. Considering the occur-
rence of population aging in Western countries, the analysis 
of clinical data of older patients has become fundamental for 
everyday surgical clinical practice.

Elderly patients are associated with more postoperative 
morbidities and a longer hospital stay due to their generally 
poor level of organ function and comorbidities. These factors 
increase hospital and social costs [18]. Many studies have 
shown that if ERAS can be successfully adopted in elderly 

Table 2  Postmatch 
demographics and clinical 
features

* χ.2 test
** Student’s t test

Elderly (n = 125) Nonelderly (n = 125) p value

Sex (n, %) 0.801*
  Male 65 (52.0%) 62 (49.6%)
  Female 60 (48.0%) 63 (50.4%)

Age, years (mean ± SD, range) 83.85 ± 3.61 (80–97) 66.58 ± 9.68 (28–79) 0.001**
BMI, kg/m2 (mean ± SD, range) 25.24 ± 7.73 (17.33–37.69) 25.91 ± 3.92 (16.65–39.04) 0.169**
ASA classification (n, %) 0.555*
  ASA I 2 (1.6%) 2 (1.6%)
  ASA II 57 (45.6%) 59 (47.2%)
  ASA III 62 (49.6%) 56 (44.8%)
  ASA IV 4 (3.2%) 8 (6.4%)

Disease (n, %) 0.721*
  Malignant 120 (96.0%) 118 (94.4%)
  Benign 5 (4.0%) 7 (5.6%)

Stage for malignant disease (n, %) 0.203*
  Stage I 36 (28.8%) 35 (28.0%)
  Stage II 42 (33.6%) 29 (23.2%)
  Stage III 42 (33.6%) 52 (41.6%)
  Stage IV 5 (4.0%) 9 (7.2%)

Location of the disease (n, %) 0.121*
  Right colon 49 (39.2%) 61 (48.8%)
  Transverse 8 (6.4%) 5 (4.0%)
  Left colon 39 (31.2%) 24 (19.2%)
  Rectal 29 (23.2%) 35 (28.0%)

Table 3  Operative data

§  Percentages were calculated for the following totals: 98 patients in the elderly group and 110 patients in 
the non-elderly group
* χ.2 test
** Student’s t test

Elderly (n = 125) Nonelderly (n = 125) p value

Procedure (n, %) 0.077*
  Open 27 (21.6%) 15 (12.0%)
  Laparoscopic 97 (77.6%) 109 (87.2%)
  Robotic 1 (0.8%) 1 (0.8%)

Conversion to open surgery (n, %)§ 0.697*
  Totally minimally invasive 89 (90.8.%) 103 (93.6%)
  Conversion to open surgery 9 (9.2%) 7 (6.4%)

Operative time, min (mean ± SD) 179.51 ± 71.38 180.83 ± 64.89 0.878**
Drainage placement (n, %) 9 (7.2%) 7 (5.6%) 0.797*
Stoma construction (n, %) 23 (18.4%) 19 (15.2%) 0.613*
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patients, clinical results may improve, complications made 
decrease, and subsequently, medical costs may decrease.

With the increase in life expectancy, we treat an increas-
ing number of elderly patients in our everyday clinical 

Table 4  Postoperative outcomes

§ Data missing in 13 patients (5 in EG and 8 in NEG)
* χ.2 test
** Student’s t test

Elderly (n = 125) Nonelderly (n = 125) p value

Time to first flatus, days (mean ± SD, range) 2.5 ± 1.0 (1–5) 2.3 ± 1.0 (0–6) 0.095**
Time to first stool, days (mean ± SD, range) 3.2 ± 1.0 (1–6) 3.0 ± 1.1 (1–9) 0.103**
Time to oral feeding, days (mean ± SD, range) 1.5 ± 1.9 (1–6) 1.5 ± 0.8 (1–8) 0.931**
Number of ERAS items applied (mean ± SD, range) 11.3 ± 3.3 (3–19) 11.9 ± 2.9 (4–19) 0.125**
Number of postoperative blood transfusions (n, %) 8 (6.4%) 2 (1.6%) 0.102*
Postoperative complications (n, %) 0.117*
  No complications 86 (67.2%) 102 (80.8%)
  Clavien 1–2 complications 34 (27.2%) 17 (13.6%)
  Medical Clavien ≥ 3 complications 1 (1.6%) 1 (1.6%)
  Surgical Clavien ≥ 3 complications 3 (3.2%) 3 (2.4%)
  Medical and surgical Clavien ≥ 3 complications 1 (0.8%) 2 (1.6%)

Postoperative death–30-day mortality (n,%) 2 (1.6%) 1 (0.8%) 0.561*
Number of reoperations (n, %) 4 (3.2%) 5 (4.0%) 0.749*
Time to ready for discharge, days (mean ± SD, range)§ 6.8 ± 4.8 (4–46) 5.6 ± 3.0 (2–22) 0.027**
Time to discharge, days (mean ± SD, range)§ 7.4 ± 5.1 (3–46) 6.2 ± 3.8 (2–22) 0.037**
Readmissions within 30 days, days (n, %) 8 (6.4%) 6 (4.8%) 0.785*

Fig. 2  Mean values of preoperative, intraoperative, and postoperative ERAS items applied in each group (p values are for t test)
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practice. The authors believe that new standards for the care 
of elderly patients need to be established.

Lirosi et al. showed better outcomes in terms of hospital 
stay and functional recovery in elderly patients who followed 
the ERAS program [7]. Their study showed that elderly 
patients do not need a tailored ERAS protocol and suggested 
that more studies on frail patients should be conducted.

Lohsiriwat also demonstrated that the compliance program was 
relatively high even in patients older than 75 years old and proved 
that the ERAS program in elderly patients is safe and feasible [19]. 
The compliance rate with the ERAS protocol was approximately 
70% in this study, and this lower rate can be explained by comor-
bidities making it challenging to adhere to all the items.

In a systematic review, Bagnall et al. reported that the 
ERAS pathway is safe and feasible in patients over 65 years 
and improves short-term postoperative outcomes compared 
to conventional perioperative care [20]. The limitations of the 
review were the heterogeneity and suboptimal quality of stud-
ies included (most of them mono-centric), the small number of 
elderly patients included, the fact that the study was not adjusted 
for the ASA grade or comorbidities of the patients involved and 
the fact that no data on the adherence to ERAS protocol ele-
ments were provided. In the present study, on the other hands, 
also the medical complications have been evaluated.

The aim of this study was to prove the feasibility of the 
ERAS program in elderly patients and to show that the ben-
efits of the program for these patients are similar to those for 
younger adult patients included in the control group.

The elderly population in this study, even after PSM match-
ing, showed a poorer functional status. Even though the differ-
ence between groups was not significant, 50% of the elderly 
had an ASA score of 3, and 45% of the nonelderly population 
had the same score. These data can be generally associated 
with a higher probability of morbidities and mortality after 
surgery [19]. This can explain the slightly higher rate of minor 
complications in our population of elderly patients, however, 
based on our results there were no statistically significant dif-
ferences between the two groups in terms of the mortality and 

severe surgical complication rates. The severe medical com-
plications described in this study were mainly infectious, pul-
monary cardiocirculatory or urinary problems.

Surgeons consider octogenarians as frail patients and 
often open surgery is preferred instead of a minimally inva-
sive technique. However, there were no differences in the 
conversion to open surgery rate among the patients undergo-
ing minimally invasive procedures between the two groups.

The two groups showed no differences in postoperative out-
comes, such as the time to first stool passage or time to oral feeding.

In accordance with previous studies [21–23], we noticed a 
significant difference between the two groups in the time to dis-
charge. A patient was considered “ready for discharge” when he 
or she exhibited physical stability including the functional abil-
ity and competence to manage self-care at home; psychological 
stability was defined as when the patient had become confident 
enough to manage the transition or process and had the infor-
mation and knowledge to respond to common problems during 
the posthospitalization period [24, 25]. Unfortunately, adequate 
support after discharge was needed by the families. Difficulties 
in arranging an optimal sociosanitary situation at home, due to 
cultural and administrative problems, often postponed the dis-
charge of the patients by at least one day.

The elderly group was ready for discharge at faster than the 
control group. The time to discharge was also longer in the 
elderly patients. As we said before, we consider these data to 
be associated with the worse preoperative clinical condition of 
the EG and poor social assistance for elderly people.

In this experience, no specifical treatment nor pathways 
has been used to manage fragile, such as geriatric co-man-
agement, and elderly patients due to lack of standardized 
institutional protocol, but all the centers agree to the need 
of an implementation of the clinical practice dedicated to 
fragile patients [26, 27].

According to other studies [7, 28], adherence to the ERAS 
protocol is crucial for the reduction of postoperative complica-
tions and better results. In this study, there were no differences 
in the number of the ERAS items pursued between the two 

Table 5  Multivariable analyses

* Reference = right colon

Endpoint–hospital stay p value Endopint–complications p value

Intercept 10.03 (5.88; 14.18)  < 0.0001 0.232 0.297
ERAS items applied risk for each 1-unit 

increase
 − 0.482 (− 0.646; − 0.319)  < 0.0001 0.904 (0.817; 0.999) 0.0488

Sex 0.289 (− 0.75; 1.33) 0.584 0.215 (0.108; 0.427)  < 0.0001
Age > 80 years 0.354 (− 0.65; 1.36) 0.488 1.97 (1.03; 3.79) 0.0419
BMI risk for each 1-unit increase 0.0493 (− 0.083; 0.182) 0.466 1.07 (0.977; 1.17) 0.145
Location of disease*
Transverse
Left colon
Rectum

 − 0.152 (− 2.45; 2.15)
 − 0.589 (− 1.83; 0.656)
 − 0.587 (− 1.81; 0.64)

0.896
0.352
0.347

1.05 (0.234; 4.74)
1.22 (0.546; 2.72)
1.18 (0.536; 2.61)

0.946
0.629
0.678
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groups, with a main ERAS program compliance of 11.3 items 
in the elderly group and 11.9 items in the control group. Even 
though there were differences in terms of the number of team 
members and facilities across centers, we managed to follow 
the same number of ERAS items in the elderly group and in 
the control group. This may have been made possible by the 
meetings and discussion between the members of the “Lazio 
Network” aimed at reducing bias among centers.

A limitation of the study is that the population was decreased 
due to PSM selection and to missing data in the overall database, 
but the matching method increased the statistical power of the 
results. Another limitation of the study is the retrospective nature 
of the study and the choice to set the cut-off of the elderly group 
to 80 years which add heterogeneity to the literature where most 
of the studies set the cutoff to 75 years [6–7-19]

Conclusion

The ERAS protocol is safe and effective, even in octo-
genarian patients, with similar results in terms of severe 
complications, reoperations, and mortality. Octogenarian 
patients had a longer period of hospitalization and higher 
rate of overall complications than do younger patients.

However, octogenarians seem to follow the same mean 
number of items in the ERAS protocol as do younger 
patients.
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