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Introduction 
 

In the last decades General Surgery has been rev-
olutionized by several innovations such as mini inva-
sive and laparoscopic surgery (1, 2), mechanical sta-
plers (3) and last but not least Enhanced Recovery 
After Surgery (ERAS) programs (4). 

ERAS was introduced by Professor Henrik 
Khelet, with the aim “to obtain a comprehensive re-
covery after any surgical intervention” (5). 

Application of ERAS protocols have demonstrat-
ed to minimize morbidity by decreasing secondary 
complications but also being cost-effective in short-
ening the length of hospital stay (LOS) (6). 

In this panorama of innovations and scientific 
revolutions laparoscopic surgery growth, and in par-
ticular its role in minimizing the surgical trauma ha 
let to be the best ally of ERAS programs in order to 
achieve a synergic effect on the ERAS items them-
selves (7). 

Older patients have been recently explored as a 
possible and new field of application and success of 
ERAS programs, despite some authors assumed they 
would be unfeasible due to physical impairments or 
associated comorbidities (8, 9). 

Despite incomplete adhesion to ERAS protocols 
by 100% patients evaluated, its effectiveness has 
confirmed (10). 
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Aim. Enhanced recovery after surgery programs aims to stan-

dardize care, improving colorectal surgery outcomes. Older patients 
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nuscript is to explore the effect of application Enhanced recovery af-
ter surgery protocol among older patients and high-risk patients un-
dergone colorectal surgery for cancer.  
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Method. Since January 2005, until September 2016, 1189 
consecutive patients underwent elective Colorectal Surgery and 
treated according to our Enhanced recovery after surgery protocol. 

Patients are divided in three groups according to age: Group1 
under 69 y-o (control group), Group2 70 to 79 y-o and Group3 over 
80 y-o. Primary end point was Time to Readiness to Discharge.  

Results. Median Time to Readiness to Discharge was 4 days 
(3-30) in Group 1, 5 (3-47) in Group 2 and 5 (3-19) in Group 
3. Length of stay in Group 1 had a median length of 6 days (3-58), 
in Group 2 of 8 days (3-70) and in Group 3 of 8 days (3-53). 

Conclusions. Once more Enhanced recovery after surgery pro-
gram has showed its efficacy in colorectal surgery field. Moreover, 
our experience has underlined the need to concentrate efforts mainly 
on older and high-risk patients. 

KEY WORDS: Colorectal surgery - Length of stay - Elective surgical procedures - ERAS. 
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Older patients are those with higher incidence of 
colorectal tumors but also carriers of a greater inci-
dence of morbidity. Because of this, they need to be 
considered a target for ERAS protocols more than 
young and healthy patients. 

Aim of our study is to explore the effect of appli-
cation ERAS protocol among older patients and 
high-risk patients undergone colorectal surgery for 
cancer. 

 
 

Patients and methods 
 
Since January 2005 all consecutive patients un-

derwent elective Colorectal Surgery and treated ac-
cording to our ERAS protocol (8) are collected in a 
prospective maintained database. 

According to the aim of our study we considered 
those patients included until September 2016 divid-
ing them in three groups according to age: Group1 
under 69 y-o (control group), Group2 between 70 
and 79 y-o and Group3 over 80 y-o. 

Exclusion criteria were emergency surgery, age 
less than 18 years, impaired mental status due to in-
ability of giving an informed consent, inability to re-
spect ERAS protocol items as evaluated by a surgeon 
of our team and pregnancy. 

 
Risk criteria 

According to literacy on ERAS, we decided to 
adopt ASA physical-status classification system (11). 
ASA≥ III was considered as high risk while ASA I 
and II were considered as low risk. 

 
Surgical intervention 

All procedures were conducted or supervised by 
three colorectal fellowship-trained surgeons. 

Surgical interventions were performed with a 
standard technique previously described (12). 

 
ERAS protocol 

ERAS protocol was conducted according to an 
experience published by Feroci et al. (8). 

 
Discharge criteria 

Discharge was possible from the third postopera-
tive day when patients matched the following crite-
ria: absence of complications, ability to tolerate solid 

food, passage of first stool, mobilization and preop-
erative self-support and adequate pain control with 
oral medication (9, 13). 

 

Measurement 
Primary end point was Time to Readiness to Dis-

charge (TRD), defined as the day when a patient is 
feasible to discharge (9, 13). 

As secondary end points we considered length of 
stay (LOS) as the postoperative hospitalization days, 
readmissions, morbidity and mortality in the first 30 
days after surgery registered during outpatient clinic 
visit follow up and the adherence to the ERAS pro-
gram (8). 

Parameters were recorded on the hospitalization 
day, during the stay and during the first 30 postop 
follow up days. 

 
Statistical analyses 

Clinical outcome variables included the LOS, 
30-day morbidity and readmission rates.  

Univariate analysis was initially performed to as-
sess the relationship between each ERAS interven-
tion with an adherence rate<100% and the outcome 
variables.  

A univariate analysis was performed using the 
Mann-Whitney U test for continuous variables, and 
χ2 was used for categorical variables.  

A multivariate analysis using binary logistic re-
gression for categorical variables and linear regres-
sion of log transformed continuous variables was 
performed for all variables with a significant or near 
significant difference (p<0.15) in univariate analysis. 

Adherence was calculated as the number of ful-
filled interventions/14 (total number of preoperative 
and perioperative interventions), and patients were 
divided into four adherence groups: 100 %, 85-
95%, 70-80%, and <65% (8).  

Each adherence group was compared with the 
other groups to evaluate differences in clinical out-
come variables. 

Analyses were performed using the Mann-Whit-
ney U test for continuous variables, and χ2 was used 
for categorical variables. For all analyses, p val-
ues<0.05 were considered statistically significant, 
and all tests were two-sided. The results are reported 
as a median (range) or frequency (percent). Data 
were analyzed on an intention-to-treat basis. Data 
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were tabulated in a Microsoft® Excel spreadsheet 
(Excel for Windows®; Microsoft Corporation, Red-
mond, Washington, USA) and processed using 
SPSS 16.0 for Windows® (SPSS, Chicago, Illinois, 
USA). 

 
 

Results 
 
This analysis considered an overall number of 

1189 patients (584 women, 49.1%), median age 76 
y-o (range 30-94 y-o).  

Baseline characteristics of this population are de-
scribed in Table 1. In particular a laparoscopic sur-
gical approach was conducted on 500 patients 
(42%).  

Primary, secondary end-points and postoperative 
outcomes are shown in Table 2. 

TRD had a median of 4 days (3-47), postopera-
tive stay had a median length of 7 days (1-70), read-
mission rate was 2.4% (29 patients), 30-days mor-
bidity and mortality rate were respectively 38.4% 
(456 patients) and 2.4% (28 patients) and median 
ERAS protocol adherence was 70-80%. 

Carrying on our results analysis, we divided our 
population into 3 different groups according to age: 
Group 1, under 69 y-o, made of 326 patients, Group 
2, aged between 70 and 79 y-o, made of 481 pa-
tients, and Group 3, aged over 80 y-o, made of 382. 

Baseline characteristics are shown in Table 3. 
Primary, secondary end-points and postoperative 
outcomes are shown in Table 4. 

Laparoscopic surgery in Group 1 was conducted 
on 210 (64.4%) patients, in Group 2 was conducted 
on 183 (38%) patients while in Group 3 on 107 
(28%) patients. Penetration of laparoscopic surgery 
between Group 3 patients was statistically signifi-
cant lower than Group 1 patients (p<0.001). No sta-
tistically significant differences were seen between 
Group 1 and 2 and between Group 2 and 3. 

Median TRD was 4 days (3-30) in Group 1, 5 
(3-47) in Group 2 and 5 (3-19) in Group 3. 

LOS in Group 1 had a median length of 6 days 
(3-58), in Group 2 of 8 days (3-70) and in Group 3 
of 8 days (3-53). 

Readmission rate was 3% (10 patients) in Group 
1, 2.3% (11 patients) in Group 2 and 2.1% (8 pa-
tients) in Group 3. 

30-day morbidity and mortality rate were respec-
tively 25.5% and 0.6% (83 and 2 patients) in Group 
1, 38.7% and 1.7% (186 and 8 patients) in Group 
2,49% and 4.7% (187 and 18 patients) in Group 3. 

Median adherence to ERAS protocol was 85-
95% in Group 1 while in Group 2 and 3 was <65%. 

TRD, LOS and 30-day morbidity were statisti-
cally significant lower in Group 1 patients than in 
Group 2 and 3 (p<0.001). No differences were seen 
between Group 2 and Group 3. 

No differences were recorded on readmissions 
and mortality. 

Median adherence was statistically significant 
higher in Group 1 patients than in Group 2 and 3 
(p<0.001). 

Cause the lack of data and studies on older pa-
tients, we focused on Group 3. Furthermore, we fo-
cused on high risk older patients, since they are the 
majority of this group (269 ASA III and IV on 382 
patients) and represent an important category in our 
reality, due to epidemiological reasons. 

Within this group the importance of adherence 
to the ERAS protocol on primary and secondary 
outcomes was explored using as cut-off the adher-
ence median value of 70-80%. 

Results are shown in Table 5. 
Between Group 3 high risk patients adherence 

<70-80%, TRD was 5 days (3-19), LOS 9 days (3-
43), readmissions rate 2-8% (6 patients), 30-days 
morbidity rate was 56.5% (122 patients) and 30-
days mortality rate was 5.1% (11 patients).  

In Group 3 high risk patients adherence ≥70-
80%, TRD was 3 days (3-19), LOS 6 days (3-21), 
readmissions 0, 30-day morbidity rate was 22.6% 
(12 patients) and 30-days mortality rate was 1.9% (1 
patients).  

TRD, LOS, readmissions and morbidity were 
statistically significant lower in patients with higher 
adherence (p<0.001).  

No statistically significant difference was record-
ed on 30-day mortality (p=0.186). 

 
 

Discussion 
 
This work is the largest single center experience 

in literacy on the evaluation of ERAS program effi-
cacy on colorectal cancer surgery patients. 
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The statistical power represented by the 1189 pa-
tients examined, as well as the temporal extension of 
almost 10 years, are the main strength elements of 
this work. 

Furthermorefor a better understanding of the 
cases in question, we would like to point out the el-
evated median age and the elevated rate of High 
Risk patients (ASA III and IV), elements that should 

 

Patients 
(n = 1189) 

Age (y)  76 (30-94) 

Sex ratio (M:F) 
605:584 
(50.9:49.1) 

ASA 
I 
II 
III 
IV 
 
I-II vs III-IV 

 
128 (10.8) 
452 (38) 
587 (43.4) 
22 (1.9) 
 
508 vs 609 

Comorbidity 
Pulmonary 
Cardiovascular 
Renal 
Diabetes 
Liver 

793 (66.7) 
190 (16) 
665 (55.9) 
54 (4.5) 
172 (14.5) 
47 (4) 

Pathology site 
Colon 
Sigmoid-rectum junction 
Rectum 

 
541 (45.5) 
430 (36.2) 
218 (18.3) 

Operation 
Right hemicolectomy 
Transverse resection 
Left flexure resection 
Left hemicolectomy 
Sigmoid resection 
Anterior resection 
Trans-anal resection 
Hartmann operation 
Miles 
Total colectomy 

 
438 (36.8) 
20 (1.7) 
25 (2.1) 
284 (23.9) 
35 (2.9) 
260 (21.9) 
6 (0.5) 
87 (7.3) 
19 (1.6) 
15 (1.3) 

Laparoscopic operation and/or transverse incisions 
Laparoscopic 
Open 
Conversion 
Ileostomy 
Drain positioning 

 
500 (42) 
539 (49.9) 
96 (8) 
68 (5.7) 
902 (75.9) 

Intraoperative complications 
Spleen rupture 
Other hemorrhages 
No tumor findings 
Colonic injury 

77 (6.5) 
21 (1.8) 
10 (1) 
1 (0.1) 
1 (0.1) 

Data are medians with range in parentheses for continuous variables. 
Data are numbers with percentages in parentheses for categorial variables. 
ASA indicates American Society of Anesthesiologists; F: female; M: male 
ERAS indicates Enhanced Recovery After Surgery 

TABLE 1  BASELINE CHARACTERISTICS AND PERIOPERATIVE RESULTS.
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be considered for an objective analysis of the results.  
Moreover, it is important to evidence a 42% of 

laparoscopic approach rate, similar to those report-
ed by other experiences in literature (14). 
According to our aims, we evaluated TRD as pri-
mary endpoint. 

We obtained an overall value of 4 days, analogue 
to the one reported by others works, such as Braga 
et al. (9) and Santiago et al. (14). 

This value it was statistically significant higher in 
patients belonging to Group 2 and 3. This differ-
ence is probably due to the baseline characteristics 
differences between the 3 groups examined, particu-
larly due to the statistically significant incrementof 
High Risk patients in Group 2 and 3. 

Then mean LOS, as secondary end point, has 
been observed to be 7 days, respectively 6 in Group 
1, 8 in Group 2 and Group 3.  

Difference between Group 1 and the two other 

Groups has been demonstrated statically significant. 
This value appears to be higher than what is re-

ported in ERAS program literature (15, 16) but less-
er than the ones reported for standard care in col-
orectal surgery (17). 

Another time this difference into the three 
groups could be related to the differences in the 
baseline characteristics as age, comorbidities and 
ERAS protocol adherence rate. 

Burdened by absolute importance is the straight 
statistically significant difference between TRD and 
LOS.  

TRD, already introduced and evaluated by other 
authors on literacy, Braga et al. (9), Fiore et al. (18), 
was used as a toolto standardize the effectiveness of 
ERAS programs according to precise shared criteria. 

Santiago et al. (14) referenced to ERAS estimated 
discharge, Feroci et al. (10), already in 2013, de-
fined precise discharge criteria and point out the 

TRD 4 (3-47) 

LOS 7 (3-70) 

Readmissions 29 (2.4) 

Morbidity  456 (38.4) 

Mortality  28 (2.4) 
Adherence rate to ERAS 
Median 
<65% 
70-80% 
85-95% 
100% 

 
70-80% (0-100%) 
587 (49.4) 
192 (16.4) 
248 (20.9) 
162 (13.6) 

Mobilization POD 1 (0-30) 

First bowel movement POD 2 (0-13) 

First flatus POD 2 (0-40) 

Liquid diet toleration POD 1 (0-42) 

Solid diet toleration POD 3 (0-47) 

Drain removal POD  3 (0-30) 

Bladder catheter removal 2 (0-29) 

NGT tube reinsertion 128 (10.8) 

Bladder catheter reinsertion 95 (8) 

Analgesic administration (oral or iv) POD 3 (0-40) 

Reintervention 58 (4.9) 

Data are medians with range in parentheses for continuous variables. 
Data are numbers with percentages in parentheses for categorial variables. 
NGT indicates nasogastric tube; POD, postoperative day 

TABLE 2  PRIMARY, SECONDARY ENDPOINTS AND POSTOPERATIVE OUTCOMES.
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Age (y)  ≤69 
N=326 

70-79 
N=481 

≥80 
N=382 p 1vs2 p 1vs3  p 2vs3 

Sex ratio (M-F) 194:132 236:245 175:207 p<0.001* p<0.001* p<0.001* 

ASA grade 
I 
II 
III 
IV 
I-II vs III-IV 

 
73 (22.4) 
174 (53.4) 
76 (23.3) 
3 (0.9) 
247 vs 79 

 
37 [7.7] 
183 [38] 
249 [51.8] 
12 [2.5] 
220 vs 261 

 
18 [4.7] 
95 [24.9] 
262 [68.6] 
7 [1.8] 
113 vs 269 

 
p<0.001* 
 
 
 
p<0.001* 

 
p<0.001* 
 
 
 
p<0.001*  

 
p<0.001* 
 
 
 
p<0.001* 

Comorbidity 
Pulmonary 
Cardiovascular 
Renal 
Diabetes 
Liver 

162 [49.7]  
48 [15] 
115 [35.3] 
9 [2.8] 
32 [9.8] 
10 [3.1] 

327 [68] 
76 [15.8] 
278 [57.8] 
22 [4.6] 
88 [18.3] 
22 [4.6] 

304 [79.6] 
66 [17.3] 
272 [71.2] 
23 [6] 
52 [13.6] 
15 [3.9] 

p<0.001* 
p=1.000 
p<0.001* 
p=0.645 
p=0.002 
p=0.800 

p<0.001* 
p=1.000 
p<0.001* 
p=0.113 
p=0.445 
p=1.000 

p=0.001 
p=1.000 
p<0.001* 
p=0.972 
p=0.136 
p=1.000 

Pathology site 
Colon 
Sigmoid-rectum junction 
Rectum 

 
116 [35.6] 
145[44.5] 
65 [19.9] 

 
219 [45.5] 
167 [34.7] 
95 [19.8] 

 
206 [53.9] 
118 [30.9] 
58 [15.2] 

p=0.002 
 
 
 

p<0.001* 
 

p=0.081 
 

Operation 
Right hemicolectomy 
Transverse resection 
Left flexure resection 
Left hemicolectomy 
Sigmoid resection 
Anterior resection 
Trans-anal resection 
Hartmann operation 
Miles 
Total colectomy 

 
84 [25.8] 
7 [2.1] 
5 [1.5] 
131 [40.2] 
1 [0.3] 
85 [26.1] 
0 (0) 
6 [1.8] 
5 [1.5] 
2 [0.6] 

 
183 (15.4) [38] 
5 (0.4) [1] 
12 [2.5] 
93 [19.8] 
15 [3.1] 
121 [25.2] 
1 [0.2] 
38 [7.9] 
9 [1.9] 
4 [0.8] 

 
171 [44.8] 
8 [2.1] 
8 [2.1] 
60 [15.7] 
19 [5] 
54 [14.1] 
5 [1.3] 
43 [11.3] 
5 [1.3] 

9 [2.4] 

p=1.000 
 
 
 
 
 
 
 
 
 
 

p=0.219 
 

p=0.435 
 

Laparoscopic operation and/or 
transverse incisions 

Laparoscopic 
Open 
Conversion 
Ileostomy 
Drain positioning 

 
 
 
210 [64.4] 
103 [31.6] 
13 [4] 
39 [12] 
247 [75.8] 

 
 
 
183 [38] 
247 [51.4] 
51 [10.6] 
20 [4.2] 
369 [76.7] 

 
 
 
107 [28] 
243 [63.6] 
32 [8.4] 
9 [2.4] 
286 [74.9] 

p=0.010 
 
 
 
 
 
p<0.001* 
p=1.000 

p<0.001* 
 
 
 
 
 
p<0.001* 
p=1.000 

p=0.002 
 
 
 
 
 
p=0.750 
p=1.000 

Intraoperative complications 
Spleen rupture 
Other hemorrhages 
No tumor findings 
Colonic injury 

 
12 
2 
2 
1 
1 

 
35 
8 
4 
0 
0 

 
30 
11 
4 
0 
0 

p=0.691 
 
 

p=0.548 p=1.000 

Data are medians with range in parentheses for continuos variables. 
Data are numbers with percentages in parentheses for categorial variables. 
ASA indicates American Society of Anesthesiologists; F: female; M: male 
ERAS indicates Enhanced Recovery After Surgery 

TABLE 3  BASELINE CHARACTERISTICS.
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problem of a delayed hospital discharge for older pa-
tients linked to economic or social-care reasons. 

Conversely, LOS represent the objective number 
of stay, that could be influenced by others factors 
then surgical outcome. 

Differences on these parameters represent a chal-
lenge and could be ascribe, like already pointed out by 
some authors to medical and social reasons (10, 14). 

Particularly, analysing baseline characteristics of 
our population, emerges the elevated median age 

Age (y)  ≤69 
N=326 

70-79 
N=481 

≥80 
N=382 

p 1 vs 2 p 1 vs 3  p 2 vs 3 

TRD 4 (3-30) 5 (3-47) 5 (3-19) p<0.001* p<0.001* p=1.000 

LOS 6 (3-58) 8 (3-70) 8 (3-53) p<0.001* p<0.001* p=0.663 

Readmissions 10 (3) 11 (2.3) 8 (2.1) p=1.000 p=1.000 p=1.000 

Morbidity  83 (25.5) 186 (38.7) 187 (49) p<0.001* p<0.001* p=0.008 

Mortality  2 (0.6) 8 (1.7) 18 (4.7) p=1.000 p=0.001 p=0.010 

ERAS adherence rate  
 
<65% 
70-80% 
85-95% 
100% 

85-95%  
(0-100%) 
 
106 (32.5) 
43 (13.2) 
98 (30.1) 
79 (24.2) 

<65%  
(0-100%) 
 
257 (53.4) 
80 (16.6) 
92 (19.1) 
52 (10.8) 

<65%  
(0-100%) 
 
224 (58.6) 
69 (18.1) 
58 (15.2) 
31 (8.1) 

p<0.001* p<0.001* p=0.170 

Drain removal POD 3 (0-30) 4 (0-24) 4 (0-14) p=1.000 p=0.816 p=0.226 

Bladder catheter 
removal 

1 (0-22) 2 (0-29) 2 (0-11) p=0.001 p=0.001 p=1.000 

NGT tube reinsertion 24 (7.4) 59 (12.3) 45 (11.8) p=0.008 p=0.002 p=1.000 

Bladder catheter 
reinsertion 

14 (4.3) 42 (8.7) 39 (10.2) p=0.029 p=0.004 p=1.000 

Analgesic 
administration (oral or 
iv) POD 

4 (0-17) 3 (0-25) 3 (0-40) p=0.002 p=0.024 p=1.000 

Reintervention 12 [3.7] 16 [3.3] 30 [7.9] p=1.000 p=0.060 p=0.086 

Data are medians with range in parentheses for continuos variables. 
Data are numbers with percentages in parentheses for categorial variables. 
NGT indicates nasogastric tube; POD, postoperative day 

TABLE 4  PRIMARY, SECONDARY ENDPOINTS AND POSTOPERATIVE OUTCOMES.

 adherence <70-80% N=216 adherence ≥70-80% N=53 p 1vs2 

TRD 5 (3-19) 3 (3-19) p<0.001* 

LOS 9 (3-43) 6 (3-21) p<0.001* 

Readmissions 6 (2.8) 0 (0) p<0.001* 

Morbidity 
medical morbidity 
surgical morbidity 

122 (56.5) 
79 (36.6) 
57 (26.4) 

12 (22.6) 
7 (13.2) 
6 (11.3) 

p<0.001* 
p<0.001* 
p=0.236 

Mortality 11 (5.1) 1 (1.9) p=0.186 

Data are medians with range in parentheses for continuos variables. 
Data are numbers with percentages in parentheses for categorial variables. 

TABLE 5  GROUP 3 HIGH RISK PATIENTS: PRIMARY, SECONDARY ENDPOINTS AND POSTOPERATIVE OUT
COMES ACCORDING TO A CUT OFF ERAS ADHERENCE OF 7080%.
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and the elevated number of comorbidities and High-
Risk patients as possible causes of these discrepancy 
between these two parameters. 

As further secondary endpoints, readmission rate 
and mortality rate were both 2.4%, with no statisti-
cally significant differences between the three 
groups. Mortality rate was lower than it was report-
ed for traditional postoperative care in European 
units (up to 3.4%) (19, 20) and analogue (12) or 
lower (21) too then other ERAS program experi-
ences. 

Readmission rate has been demonstrated as good 
as reported in traditional care (22) but significant 
lower than reported in several ERAS programs expe-
riences (23-32). 

About mortality, even if no statistically significant 
difference was point out, an unfavourable trend 
linked to age could be underlined, with an in incre-
ment from 0.6% in Group 1 up to 4.7% in Group 3. 

Instead median morbidity rate, equal to 38.4 
overall, results statistically significant different in 
the three groups examined, realistically due to the 
same differences on baseline characteristics under-
line before. 

Median morbidity rate recorded was 38.4%: this 
value is similar to traditional care in Europe (from 
35% to 38.3%) (19, 20, 33), but higher then report-
ed in some ERAS program experiences (14,8 to 
26.7) (13, 33). This could be due to the elevated 
median age. In fact, looking only at Group 1, the 
morbidity rate recorded, 25%, was lower, and in 
line with ERAS program experiences (13, 33). 

Median morbidity rate could be related also to 
the differences between TRD and LOS: extension of 
the stay could be contributed to evidence promptly 
and to resolve eventual problems in the immediately 
postoperative days. 

Finally, adherence to ERAS protocol, interesting 
object of discussion in numerous recent works, has 
been on average of 70-80%, with a statistically sig-
nificant difference between Group 1 and the others. 

On literacy, an adherence <65% has been 
demonstrated to be the only important cut off with 
a significant impact on outcome. This adherence, re-
ported for Group 2 and 3 in our experience, is for 
certainly, a parameter able to modify our results. 

We also analyse in depth Group 3, particularly 

High-Risk patients, to confirm the importance of 
the adherence to the ERAS protocol. We use an ad-
herence of 70-80% like cut off to create two groups. 

The results pointed out that an adherence greater 
than 70-80% enable to reduce TRD and LOS also 
in an older patients, High Risk population. 

On the contrary, this adherence it’s not linked to 
a decrease in morbidity, mortality and readmission 
rate. 

Overall low adherence to ERAS protocol in older 
patients, as demonstrated before, could be related to 
the pathophysiology of older patients, but also to 
prudery of the hospital staff to insist on the impor-
tance of a correct adherence to all the items of the 
Protocol.  

Not last, it’s important the incomplete preopera-
tive information and formation of the patients and 
of its family about all the operative path. 

The overcoming of these difficulties, could be 
possible with the creation of dedicated figures of ref-
erence, dedicated to pre and post operative manage-
ment of the patients, and also with a critic review of 
the ERAS protocol items, specifically of the most 
important, and with the creation of specific tool for 
older patients and High-Risk patients.  

 
 

Conclusion 
 
Once more ERAS program has showed its effica-

cy in colorectal surgery field. Moreover, our experi-
ence has underlined the need to concentrate efforts 
mainly on elderly and high-risk patients. 

 
 

Human rights statement and informed consent 
All procedures followed were in accordance with 

the ethical standards of the responsible committee 
on human experimentation (institutional and na-
tional) and with the Helsinki Declaration of 1964 
and later versions. Informed consent was obtained 
from all patients before surgical resections.  

 
 

Disclosures and conflict of interest statements 
All Authors declare they have no conflicts of in-

terest. 
 

Riv. Chirurgia  n.6/2019 2b.qxp_.  17/12/19  13:08  Pagina 566

© C
IC

 Ediz
ion

i In
ter

na
zio

na
li



567

Enhanced recovery after surgery efficacy in an older patients and high-risk population affected by colorectal cancer:  
a more than 1000 patients experience

References 
 
1. Braga M, Vignali A, Giannotti L, Zuliani W, Radaelli G, Gru-

arin P, Dellabona P, Di Carlo V. Laparoscopic versus open 
colorectal surgery: a randomized trial on short-term outcome. 
Ann Surg. 2002;236(6):759-66. 

2. Keller DS, Delaney CP, Hashemi, Haas EM. A national eval-
uation of clinical and economic outcomes in open versus la-
paroscopic colorectal surgery. Surg Endosc. 2016;30(10):4220-
8. 

3. Moran BJ. Stapling instruments for intestinal anastomosis in 
colorectal surgery. Br J Surg. 1996;83(7):902-9. 

4. Basse L, Hjort JD, Billesbølle P, Werner M, Kehlet H. A 
clinical pathway to accelerate recovery after colonic resection. 
Ann Surg. 2000;232:51-57.  

5. Kehlet H. Multimodal approach to control postoperative patho-
physiology and rehabilitation. Br J Anaesth. 1997;78:606-17.  

6. Adamina M, Kehlet H, Tomlinson GA, Senagore AJ, Delaney 
CP. Enhanced recovery pathways optimize health outcomes 
and resource utilization: a meta-analysis of randomized con-
trolled trials in colorectal surgery. Surgery. 2011;149(6):830-
40. 

7. Pache B, Hübner M, Jurt J, Demartines N, Grass F. Minimally 
invasive surgery and enhanced recovery after surgery: The ideal 
combination? J Surg Oncol. 2017:116(5):613-16. 

8. Kisialeuski M, Pedziwiatr, Matłok M, Major P, Migaczewski 
M, Kołodziej D, Zub-Pokrowiecka A, Pisarska M, Budzyński 
P, Budzyński A. Enhanced recovery after colorectal surgery in 
elderly patients. WideochirInneTechMaloinwazyjne. 
2015;10(1):30-6. 

9. Braga M, Pecorelli N, Scatizzi M, Borghi F, Missana G, Radriz-
zani D, PeriOperativeItalian Society. Enhanced Recovery Pro-
gram in High-Risk Patients Undergoing Colorectal Surgery: 
Results from the PeriOperative Italian Society Registry. World 
J Surg. 2017;41(3):860-67. 

10. Feroci F, Lenzi E, Baraghini M, Garzi A, Vannucchi A, Cantafio 
S, Scatizzi M. Fast-track colorectal surgery: protocol adherence 
influences postoperative outcomes. Int J Colorectal Dis. 
2013;28:103-9. 

11. Doyle DJ, Garmon EH. American Society of Anesthesiologists 
Classification (ASA Class). StatPearls (Internet). Treasure Island 
(FL): Stat Pearls Publishing; 2017 Jun-2017 Oct 6.  

12. Feroci F, Kröning KC, Lenzi E, Moraldi L, Cantafio S, Scatizzi 
M. Laparoscopy within a fast-track program enhances the 
short-term results after elective surgery for resectable colorectal 
cancer. Surg Endosc. 2011;25:2919-25. 

13. Feroci F, Lenzi E, Baraghini M, Garzi A, Vannucchi A, Cantafio 
S, Scatizzi M. Fast-track Surgery in Real Life: How Patient 
Factors Influence Outcomes and Compliance With an En-
hanced Recovery Clinical Pathway After Colorectal Surgery. 
Surg Laparosc Endosc Percutan Tech. 2013;23:259-65. 

14. Gonzalez-Ayora S, Pastor C, Guadalajara H, Ramirez JM, 
Royo P, Redondo E, Arroyo A, Moya P, Garcia-Olmo D. En-
hanced recovery care after colorectal surgery in elderly patients. 
Compliance and outcomes of a multicenter study from the 
Spanish working group on ERAS. Int J Colorectal Dis. 
2016;31:1625-31. 

15. Basse L, Jakobsen DH, Bardram L, Billesbølle P, Lund C, 
Mogensen T, Rosenberg J, Kehlet H. Functional recovery after 
open versus laparoscopic colonic resection: a randomized, 
blinded study. Ann Surg. 2005;241:416-23.  

16. Gatt M, Anderson AD, Reddy BS, Hayward-Sampson P, Tring 

IC, MacFie J. Randomized clinical trial of multimodal opti-
mization of surgical care in patients undergoing major colonic 
resection. Br J Surg. 2005;92:1354-62. 

17. Kehlet H, Büchler MW, Beart RW Jr, Billingham RP, 
Williamson R. Care after colonic surgery is it evidence based? 
Results from a multinational survey in Europe and the United 
States. J Am Coll Surg. 2006;202:45-54.  

18. Fiore JF Jr, Faragher IG, Bialocerkowski A, Browning L, Dene-
hy L. Time to readiness for discharge is a valid and reliable 
measure of short-term recovery after colorectal surgery. World 
J Surg. 2013;37:2927-34. 

19. Braga M, Vignali A, Gianotti L, Zuliani W, Radaelli G, Gruarin 
P, Dellabona P, Di Carlo V. Laparoscopic versus open colorectal 
surgery: a randomized trial on short-term outcome. Ann Surg. 
2002;236:759-66.  

20. Alves A, Panis Y, Mathieu P, Mantion G, Kwiatkowski F, 
Slim K; Association Française de Chirurgie. Postoperative mor-
tality and morbidity in French patients undergoing colorectal 
surgery: results of a prospective multicenter study. Arch Surg. 
2005;140:278-83.  

21. Forsmo HM, Erichsen C, Rasdal A, Körner H, Pfeffer F. En-
hanced Recovery After Colorectal Surgery (ERAS) in Elderly 
Patients Is Feasible and Achieves Similar Results as in Younger 
Patients. Gerontol Geriatr Med. 2017;3:1-8. 

22. Nygren J, Hausel J, Kehlet H, Revhaug A, Lassen K, Dejong 
C, Andersen J, von Meyenfeldt M, Ljungqvist O, Fearon KC. 
A comparison in five European Centres of case mix, clinical 
management and outcomes following either conventional or 
fast-track perioperative care in colorectal surgery. Clin Nutr. 
2005;24:455-61. 

23. Raue W, Haase O, Junghans T, Scharfenberg M, Müller JM, 
Schwenk W. ‘Fast-track’ multimodal rehabilitation program 
improves outcome after laparoscopic sigmoidectomy: a con-
trolled prospective evaluation. Surg Endosc. 2004;18:1463-
68.  

24. Kennedy RH, Francis EA, Wharton R, Blazeby JM, Quirke 
P, West NP, Dutton SJ. Multicenter randomized controlled 
trial of conventional versus laparoscopic surgery for colorectal 
cancer within an enhanced recovery programme: EnROL. J 
Clin Oncol. 2014;32:1804-11. 

25. King PM, Blazeby JM, Ewings P, Longman RJ, Kipling RM, 
Franks PJ, Sheffield JP, Evans LB, Soulsby M, Bulley SH, 
Kennedy RH. The influence of an enhanced recovery pro-
gramme on clinical outcomes, costs and quality of life after 
surgery for colorectal cancer. Colorectal Dis. 2006;8:506-13.  

26. Basse L, Thorbøl JE, Løssl K, Kehlet H. Colonic surgery with 
accelerated rehabilitation or conventional care. Dis Colon Rec-
tum. 2004;47:271-7.  

27. Gatt M, Anderson AD, Reddy BS, Hayward-Sampson P, Tring 
IC, MacFie J. Randomized clinical trial of multimodal opti-
mization of surgical care in patients undergoing major colonic 
resection. Br J Surg. 2005;92:1354-62.  

28. Khoo CK, Vickery CJ, Forsyth N, Vinall NS, Eyre-Brook IA. 
A prospective randomized controlled trial of multimodal peri-
operative management protocol in patients undergoing elective 
colorectal resection for cancer. Ann Surg. 2007;245:867-72.  

29. Muller S, Zalunardo MP, Hubner M, Clavien PA, Demartines 
N; Zurich Fast Track Study Group. A fast-track program re-
duces complications and length of hospital stay after open 
colonic surgery. Gastroenterology. 2009;136:842-47.  

Riv. Chirurgia  n.6/2019 2b.qxp_.  17/12/19  13:08  Pagina 567

© C
IC

 Ediz
ion

i In
ter

na
zio

na
li



568

M. Scatizzi et al.

30. Serclová Z, Dytrych P, Marvan J, Nová K, Hankeová Z, Ryska 
O, Slégrová Z, Buresová L, Trávníková L, Antos F. Fast-track 
in open intestinal surgery: prospective randomized study (Clin-
ical Trials Gov Identifier no. NCT00123456). Clin Nutr. 
2009;28:618-24.  

31. Delaney CP, Zutshi M, Senagore AJ, Remzi FH, Hammel J, 
Fazio VW. Prospective, randomized, controlled trial between 
a pathway of controlled rehabilitation with early ambulation 
and diet and traditional postoperative care after laparotomy 

and intestinal resection. Dis Colon Rectum. 2003;46:851-59.  
32. Anderson AD, McNaught CE, MacFie J, Tring I, Barker P, 

Mitchell CJ. Randomized clinical trial of multimodal opti-
mization and standard perioperative surgical care. Br J Surg. 
2003;90:1497-1504.  

33. Teeuwen PH, Bleichrodt RP, Strik C, Groenewoud JJ, Brinkert 
W, van Laarhoven CJ, van Goor H, Bremers AJ. Enhanced 
recovery after surgery (ERAS) versus conventional postoperative 
care in colorectal surgery. J Gastrointest Surg. 2010;14:88-95. 

Riv. Chirurgia  n.6/2019 2b.qxp_.  17/12/19  13:08  Pagina 568

© C
IC

 Ediz
ion

i In
ter

na
zio

na
li




