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Abstract
BACKGROUND
There is still large debate on feasibility and advantages of fast-track protocols in
elderly population after colorectal surgery.
AIM
To investigate the impact of age on feasibility and short-term results of enhanced
recovery protocol (ERP) after laparoscopic colorectal resection.
METHODS
Data from 225 patients undergoing laparoscopic colorectal resection and ERP
between March 2014 and July 2018 were retrospectively analyzed. Three groups
were considered according to patients’ age: Group A, 65 years old or less, Group
B, 66 to 75 years old and Group C, 76 years old or more. Clinic and pathological
data were compared amongst groups together with post-operative outcomes
including post-operative overall and surgery-specific complications, mortality
and readmission rate. Differences in post-operative length of stay and adherence
to ERP’s items were evaluated in the three study groups.
RESULTS
Among the 225 patients, 112 belonged to Group A, 57 to Group B and 56 to
Group C. Thirty-day overall morbidity was 32.9% whilst mortality was nihil.
Though the percentage of complications progressively increased with age (25.9%
vs 36.8% vs 42.9%), no differences were observed in the rate of major
complications (4.5% vs 3.5% vs 1.8%), prolonged post-operative ileus (6.2% vs
12.2% vs 10.7%) and anastomotic leak (2.7% vs 1.8% vs 1.8%). Significant
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differences in recovery outcomes between groups were observed such as delayed
urinary catheter removal (P = 0.032) and autonomous deambulation (P = 0.013) in
elderly patients. Although discharge criteria were achieved later in older patients
(3 d vs 3 d vs 4 d, P = 0.040), post-operative length of stay was similar in the 3
groups (5 d vs 6 d vs 6 d).
CONCLUSION
ERPs can be successfully and safely applied in elderly undergoing laparoscopic
colorectal resection.
Key words: Colorectal surgery; Laparoscopic surgery; Enhanced recovery protocol; Age;
Elderly
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Core tip: Feasibility and safety of enhanced recovery protocols in elderly populations
undergoing minimally invasive colorectal surgery have been questioned by recent
literature. Age has been considered an obstacle for enhanced recovery and a risk factor
for surgical outcomes. Our study investigated the impact of age on fast-track after
laparoscopic colorectal resection. Early removal of urinary catheter and walking
resumption were the most difficult goals achieved by the elderly. Nevertheless, general
compliance to fast-track items was good and, although discharge criteria were fulfilled
later in older patients, no differences in length of stay and major complications rate were
observed.

Citation: Pedrazzani C, Conti C, Turri G, Lazzarini E, Tripepi M, Scotton G, Rivelli M,
Guglielmi A. Impact of age on feasibility and short-term outcomes of ERAS after
laparoscopic colorectal resection. World J Gastrointest Surg 2019; 11(10): 395-406
URL: https://www.wjgnet.com/1948-9366/full/v11/i10/395.htm
DOI: https://dx.doi.org/10.4240/wjgs.v11.i10.395

INTRODUCTION
Laparoscopy and enhanced recovery protocols (ERPs) represent two major
innovations in colorectal surgery. ERP is a multi-disciplinary model of peri-operative
care for patients undergoing different types of major surgery[1] and it is considered the
gold standard for patients undergoing colorectal surgery[2]. The purpose of these
protocols is to minimize the response to surgical related stress and promote faster
restoration of homeostasis. Many studies have proved that fast-track programs are
safe and effective in reducing post-operative morbidity and length of hospital stay
(LOS) after colorectal surgery[3-5]. The association of minimally invasive techniques
and ERPs leads to a faster recovery and definitively produces an improvement of
short-term outcomes[6,7].
Early ERPs excluded elderly patients from enrollment since their frailty was
considered a contraindication to fast-track pathways. Recent experiences show that
elderly patients may benefit from ERP though critics have argued that successful
programs are difficult to be achieved due to a lower adherence to many fast-track
components[8,9]. Although the elderly have higher levels of comorbidity, frailty and
social care requirements[10,11], it is not proven that they may not be able to complete an
ERP or that they have different outcomes with such management[12]. The aim of this
retrospective observational study was to assess the safety, feasibility and efficacy of
ERP according to patients’ age after laparoscopic colorectal surgery.

MATERIALS AND METHODS
Inclusion criteria and population under study
Enhanced recovery after surgery program was introduced at the Division of General
and Hepatobiliary Surgery, University of Verona Hospital Trust, in March 2014.
Between March 2014 and July 2018 patients undergoing elective laparoscopic
colorectal resection, with or without stoma formation, were preferentially enrolled in
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the ERP. All patients aged 18 years or more, undergoing elective surgery for tumor of
the colon and rectum or diverticular disease were offered to enter the protocol.
Exclusion criteria were: inflammatory bowel disease (IBD), familial adenomatous
polyposis (FAP), palliative surgery, body mass index above 35 kg/m2, American
Society of Anaesthesiologists (ASA) physical status above 3, coagulopathy, impaired
kidney function, uncontrolled diabetes, severe cardiovascular impairment or chronic
obstructive pulmonary disease, psychiatric disorders, drug and alcohol addiction,
duration of anesthesia above 6 h and denied consent. Reasons for pre-operative and
intra-operative exclusion criteria have been previously described in detail[13]. Informed
consent was obtained from all the patients for the surgical procedure proposed and
the protocol was approved by the local Ethics Committee.

ERAS protocol and outcome measures
The protocol was devised in accordance to the recommendations of the ERAS
Society[1]. The objective of the ERP was to provide all the items to all patients as far as
possible. Surgical approach, anesthesiologic management, post-operative analgesia
and post-operative care according to ERAS items were previously described in
detail[13,14].
Post-operative morbidity was defined as any deviation from the expected course
and complications were graded according to the Clavien-Dindo Classification[15].
Thirty-day readmission rate and mortality were registered. During hospital stay,
patients were clinically reviewed at least twice a day by a trained member of the
surgical team and adherence to ERP items was registered together with the presence
of nausea, vomiting, passage of flatus and stools, tolerance to liquid and solid diet and
level of pain according to a Visual Analog Scale (VAS). Diet was considered tolerated
when patient’s oral intake would be deemed enough to avoid starvation and be
independent of intravenous fluids. Out of bed mobilization was considered as patient
sitting on chair for at least 2 h per day while active mobilization was considered as
assisted or autonomous walking or sitting on chair for more than 6 h per day.
LOS was measured from the date of surgery to the date of discharge from hospital.
Time to readiness for discharge (TRD) was defined as the number of days needed to
fulfill discharge criteria[16]: Patients were considered fit for discharge when bowel
function was restored (stool or repeated flatus), adequate amount of food and liquid
intake was tolerated, normal mobilization restored, pain well controlled with oral
analgesics (VAS < 4) and CRP < 120 mg/dL on the third post-operative day (POD)[17].
Discharge delay (DD) was defined as the difference between TRD and the actual
discharge from hospital. Since the aim of our ERAS protocol was not to pursue very
early discharge, the TRD was considered as an indicator of how comfortable patient
felt with returning home and effective presence of post-hospitalization assistance.

Data analysis
All demographic and clinical data, after treatment consent acquisition, were
anonymously collected in a PC dataset. Statistical analysis was performed using IBM
SPSS software version 21.0. Descriptive variables were reported as frequencies and
continuous variables were reported as mean (± SD) or median (range).
Short-term outcomes and adherence to ERP items were compared in 3 groups
according to patients’ age: Group A, 65 years old or less, Group B, 66 to 75 years old
and Group C, 76 years old or more. These cut-off values defining elderly and old
elderly patients were defined according to the World Health Organization
definition[18].
Adherence to ERP items and clinical outcomes were analyzed as a binary outcome
(yes/no). Discrete variables were compared with the chi-square test. For continuous
outcomes, Student’s t-test, ANOVA and Mann-Whitney tests were used when
indicated. All statistical tests were two-sided with statistical significance expressed as
a
P < 0.05 and bP < 0.01.

RESULTS
During the study period, a total of 317 patients underwent laparoscopic colorectal
resection at our institution; among these, 73 patients did not meet pre-operative
inclusion criteria while 19 patients were excluded due to post-operative exclusion
criteria. Younger patients (Group A) were most frequently excluded due to surgical
indication and refusal to participate in ERP whilst, in Group B and C the most
frequent causes for exclusion were the presence of severe comorbidities and lack of
collaboration (Figure 1). The final cohort was represented by 225 patients: 112 patients
belonged to Group A, 57 patients to Group B and 56 patients to Group C.
Patients’ demographics and clinical characteristics according to age grouping are
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Figure 1

Figure 1 Exclusion criteria among the 317 patients undergoing laparoscopic colorectal resection from March 2014 to July 2018. IBD: Inflammatory bowel
disease; FAP: Familial adenomatous polyposis; COPD: Chronic obstructive pulmonary disease.

reported in Table 1. In Group A, most patients were classified as ASA ≤ 2 while, in
Group B and Group C, the number of patients classified as ASA 3 was significantly
higher (4.5% vs 24.6% vs 33.9%; P < 0.001). Similarly, a significantly higher rate of
patients with comorbidities ≥ 2 was observed in Group B and C (20.5% vs 47.4% vs
58.9%; P < 0.001). Colonic cancer was the main indication for surgery in the three
groups although, rectal cancer was more frequent in younger patients (28.6% vs 8.8%
vs 14.3%; P = 0.007). The three groups did not differ in terms of extent of surgery,
surgical procedure duration, blood loss and new stoma formation. Conversion to
open surgery was comparably low in the subgroups (2% vs 7% vs 3.6%).

Compliance outcomes
Adherence to the 14 ERP items selected for this study is summarized in Table 2.
Respiratory training, routine antiemetic therapy, nasogastric tube removal
immediately after surgery, TAP block administration were equally dispensed in
almost all the patients independently from age.
Compliance to early fluid intake on the day of surgery and soft diet on POD 1 was
overall low and similar among groups. Discontinuation of intravenous fluid within
POD2 was generally more difficult in Group C (P = 0.032) and the compliance for
carbohydrate rich drink consumption was twofold in Group A and B compared to
Group C (42.9% vs 45.6% vs 23.2%; P = 0.022).
Independently from age, early mobilization on chair was accomplished in a large
majority of patients on POD 0 or on the morning after surgery, while walking on POD
1 was less frequently achieved in Group B and C (50.9% vs 40.4% vs 37.5%; P = 0.032).
Considering the whole cohort, older patients presented lower rates of early urinary
catheter removal (58.9% vs 70.2% vs 42.9%; P = 0.013) but opioid analgesia avoidance
was more frequently regarded in this group (P = 0.007).
Global compliance (GC), defined as the percentage of protocol goals achieved by
each patient, was similar among groups. Good compliance was defined as adherence
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Table 1 Clinic-pathological characteristics and operative data according to age grouping for the
225 patients under study, n (%)
Age group
Group A

Group B

Group C

(n = 112)

(n = 57)

(n = 56)

Age, yrb

57.1 (18-65)

68.9 (65.5-74.2)

80 (75-91.6)

Male sex

62 (55.4)

35 (61.4)

24 (42.9)

NS

BMI, Kg/m2

25 (3.8)

25.6 (3.7)

24.9 (3.2)

NS

P value

ASA classificationb

< 0.001

I

23 (20.5)

2 (3.5)

1 (1.8)

II

84 (75)

41 (71.9)

36 (64.3)

III

5 (4.5)

14 (24.6)

19 (33.9)

Indication for surgeryb

0.007

Colon cancer

46 (41.1)

37 (64.9)

37 (66.1)

Rectal cancer

32 (28.6)

5 (8.8)

8 (14.3)

Benign

34 (29.4)

15 (26.4)

11 (19.7)

Presence of comorbiditiesb

< 0.001

None

48 (42.9)

12 (21.1)

8 (14.3)

1

41 (36.6)

18 (31.6)

15 (26.8)

≥2

23 (20.5)

27 (47.4)

33 (58.9)

Previous surgery

49 (43.7)

33 (57.9)

31 (55.4)

NS

R0 resection

75 (96.2)

42 (100)

45 (100)

NS

Stage ≤ II

53 (67.9)

28 (66.7)

36 (80)

Stage III

23 (29.5)

11 (26.2)

19 (20)

Stage IV

2 (2.6)

3 (7.1)

-

Right hemicolectomy

26 (23.2)

19 (33.3)

23 (41.1)

Left hemicolectomy

46 (41)

28 (49.2)

21 (37.5)

Rectal resections1

32 (28.6)

5 (8.8)

8 (14.3)

Abdominoperineal resection

6 (5.4)

1 (1.7)

-

Others

2 (1.8)

4 (7)

4 (7.1)

Ileostomy

20 (17.9)

2 (3.6)

5 (8.9)

Colostomy

6 (5.4)

1 (1.8)

1 (1.8)

Time of surgery, min

235 (125-360)

216 (145-340)

220 (125-320)

NS

Estimated blood loss, mL

50 (20-400)

40 (10-400)

50 (20-250)

NS

Conversion to open surgery

2 (1.8)

4 (7)

2 (3.6)

NS

TNM Stage

NS

Extent of surgery

NS

Stoma formation

NS

1

Includes extended resections to the upper rectum, anterior resection, low anterior resection and
intersphincteric resection. Data are expressed as number of patients (%), mean (standard deviation) or
median (range).
b
P < 0.01. BMI: Body mass index; ASA: American Society of Anaesthesiologists.

to more than 75% of the ERP items while, adherence to < 50% and 50%-75% of the
items was classified as poor and borderline compliance, respectively (Table 2). No
statistical correlation was demonstrated between age groups and GC, suggesting that
ERAS goals can be achieved by elderly patients as well.

Post-operative outcomes
Post-operative outcomes are shown in Table 3. Major complication, reoperation and
readmission rates were comparably low among the 3 groups. Besides a higher overall
complication rate in Group B and C (25.9% vs 36.8% vs 42.9%), no differences were
detected in surgery specific complications such as post-operative prolonged ileus or
anastomotic leak. Older patients needed post-operative red blood cells transfusion
(RBC) more frequently, even though the percentage was anyhow low (5.4% vs 3.5% vs
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Table 2 Adherence to the enhanced recovery protocol’s items according to age grouping for the
225 patients under study, n (%)
Age group
Group A

Group B

Group C

(n = 112)

(n = 57)

(n = 56)

110 (98.2)

53 (93)

53 (94.6)

NS

Carbohydrate rich drink

48 (42.9)

26 (45.6)

13 (23.2)

0.022

Respiratory training

106 (94.6)

54 (94.7)

55 (98.2)

NS

Prophylactic antiemetics

109 (97.3)

52 (91.2)

52 (92.9)

NS

Intra-operative warming

108 (96.4)

52 (91.2)

55 (98.2)

NS

No nasogastric tube

101 (90.2)

53 (93)

48 (85.7)

NS

TAP block

62 (55.4)

29 (50.9)

37 (66.1)

NS

Oral liquids POD0

31 (27.7)

14 (24.6)

9 (16.1)

NS

Solid food POD1

46 (41.1)

18 (31.6)

16 (28.6)

NS

Early mobilization

101 (90.2)

51 (89.5)

50 (89.3)

NS

Walking POD1a

57 (50.9)

23 (40.4)

21 (37.5)

0.032

Early UC removala

66 (58.9)

40 (70.2)

24 (42.9)

0.013

Stop iv fluids POD2

67 (59.8)

36 (63.2)

23 (41.1)

0.032

Opiates avoidancea

56 (50)

22 (38.6)

38 (67.9)

0.007

GC, %

70.3 (36-100)

64.3 (21-100)

64.3 (36-100)

NS

GC < 50%

20 (17.9)

10 (17.5)

13 (23.2)

GC 50%-75%

51 (45.5)

23 (40.4)

29 (51.8)

GC > 75%

41 (36.6)

24 (42.1)

14 (25)

P value
Laparoscopy (no conversion)
a

a

a

P < 0.05. TAP: Transversus abdominis plane; POD: Post-operative day; UC: Urinary catheter; GC: Global
compliance.

9%). No post-operative mortality was observed during the study period.
As showed in Table 4, median LOS was one day shorter in Group A (5 d vs 6 d vs 6
d), although the difference did not reach statistical significance. According to the
defined discharge criteria, the number of patients who could have been discharged on
POD 3 progressively decreased according to age (64.3% vs 61.4% vs 48.2%). Median
TRD was significantly shorter in Group A and B (P = 0.040) though DD did not differ
in the 3 groups.

DISCUSSION
Colorectal cancer is still the 2nd most common cause of death from neoplastic disease
in men and the 3rd in women with a peak incidence between the 7th and 8th decades;
over 70% of colorectal cancers are currently diagnosed in patients over the age of 65
[19]
. Life expectancy, defined as the average number of years that a person at a defined
age can be expected to live, is increasing worldwide. In 1985 in Italy, life expectancy at
the age of 65 years was assumed to be 14.2 years for males and 17.4 years for females,
in 2016 it is increased to 19.4 years for males and 22.9 years for females. Likewise, life
expectancy at 75 years is expected to be 12 years for males and 14.5 years for females,
one of the highest among Western countries[20]. In this regard, a steadily increasing
number of colorectal cancers are expected to be operated on in older patients in the
next future[21]. Most of the studies analyzing safety and feasibility of ERPs did not
include elderly since, full adhesion to all fast-track items was assumed to be
unfeasible in consideration of physical impairment and accompanying
comorbidities[22]. This idea seems to be supported by a systematic review from Bagnall
et al[23] which highlighted the lack of evidence to support ERP application at advanced
ages. Conversely, several experiences focused on ERP application in the elderly
highlighting its safety and efficacy on post-operative outcomes[24-28].
Our study reports the results of ERP application in a complete laparoscopic series
of patients undergoing colorectal resection without age limit. Most of the recent
studies still consider heterogeneous cohorts with open and laparoscopic approach[24-27]
and this could lead to an underestimation of ERP benefits. We believe that minimally
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Table 3 Post-operative complications according to age grouping for the 225 patients under
study, n (%)
Age group
Group A

Group B

Group C

(n = 112)

(n = 57)

(n = 56)

29 (25.9)

21 (36.8)

24 (42.9)

(Clavien-Dindo ≥ III)

5 (4.5)

2 (3.5)

1 (1.8)

General complicationsa

9 (8.1)

13 (22.8)

11 (19.6)

Cardiovascular

2 (1.8)

3 (5.3)

7 (12.4)

Respiratory

3 (2.7)

3 (5.3)

2 (3.6)

Urinary tract

1 (0.9)

4 (7)

2 (3.6)

Anemia

1 (0.9)

1 (1.8)

-

Others

2 (1.8)

2 (3.5)

-

Surgical complications

22 (19.6)

11 (19.3)

13 (23.2)

Anastomotic leak

3 (2.7)

1 (1.8)

1 (1.8)

Bowel obstruction

1 (0.9)

2 (3.5)

-

Prolonged post-operative ileus

7 (6.3)

7 (12.2)

6 (10.7)

Bleeding

2 (1.8)

1 (1.8)

1 (1.8)

Gastrointestinal bleeding

1 (0.9)

-

-

Surgical site infection

2 (1.8)

-

4 (7.1)

Others

6 (5.4)

-

1 (1.8)

Infective complications

6 (5.4)

4 (7)

7 (12.5)

NS

RBC transfusion

6 (5.4)

2 (3.5)

5 (9)

NS

Redo Surgery

4 (3.6)

2 (3.5)

1 (1.8)

NS

Anastomotic leak

3 (3.6)

-

1 (1.8)

Internal hernia

1 (.9)

2 (3.5)

-

30-d readmission

3 (3.6)

-

1 (1.8)

30-d mortality

-

-

-

P value
Overall complications
Major complications

NS
NS

0.045

NS

NS

a

P < 0.05. Data are expressed as number of patients (%). RBC: Red blood cells.

invasive surgery is one of the cornerstones of a successful fast-track program since it
reduces surgical stress[6,7] and improves compliance to ERP items[6,25]. For this reason,
we privileged to analyze the impact of age on fast-track results in a large and fully
laparoscopic cohort.
Since the very beginning of ERP adoption in our unit, elderly patients were
included in the protocol, consequently our results are probably affected negatively by
the enlarged inclusion criteria. As previously documented[29], a good implementation
of ERP requires a starting period for personnel training and acquaintance with some
innovating items. We believe that most of the poorer results here described for the
elderly are related to the need of more time for ERP implementation in this subgroup.
For this reason, further investigation analyzing fast-track results in age groups in
different periods is advisable.
When analyzing global compliance for ERP interventions, an adherence higher
than 60% was achieved independently from age. The aim of a 90% compliance was
obtained in 4 items: fully laparoscopic procedure without conversion to open surgery,
post-operative respiratory training program, prophylactic antiemetics administration
and intra-operative patient warming. Good results in early mobilization were
achieved independently from age thanks to an optimal pain management. In our
experience, one of the key aspects in post-operative pain management was the use of
transversus abdominis pain (TAP) block that proved to reduce significantly the use of
opioid analgesics and to ensure an optimal pain control[13,30], without the adverse
effects of epidural analgesia, such as vasodilatation and hypotension. Limiting the
side effects of opioids and epidural seems of particular benefit in elderly that are more
sensitive to sedation and blood pressure variations.
The main differences in favor of younger patients were observed in carbohydrate
rich drink consumption, independence from intravenous fluid stop and early
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Table 4 Meeting criteria for discharge according to age grouping
Age group
Group A

Group B

Group C

(n = 112)

(n = 57)

(n = 56)

Fluid intakea

1 (0-5)

1 (0-7)

1 (0-7)

0.039

Soft diet

2 (1-6)

2 (1-13)

2 (1-9)

NS

Early mobilization

1 (0-3)

1 (0-7)

1 (0-4)

NS

Walking

1 (0-4)

2 (1-8)

2 (1-8)

NS

Bowel open to gas

1 (0-6)

1 (0-4)

1 (0-4)

NS

Bowel open to stoolsa

2 (0-8)

3 (1-9)

3 (1-9)

0.002

Pain control with oral analgesics

3 (2-4)

3 (1-5)

3 (1-4)

NS

Length of stay

5 (2-40)

5 (3-26)

6 (3-22)

NS

Ready for discharge on POD 3, n (%)

72 (64.3)

35 (61.4)

27 (48.2)

NS

Time to readiness for dischargea

3 (3-35)

3 (3-22)

4 (3-18)

0.040

Discharge delay

1 (0-8)

2 (0-8)

2 (0-4)

NS

P value

a

P < 0.05. Data are expressed as number of patients (%) or median (range). POD: Post-operative day.

walking. In our opinion these data should be interpreted as the result of the
association of a more protective attitude of health personnel and a stronger reluctance
of the elderly to get out of bed or drink after the day of surgery. These results confirm
the experience of Feroci et al[31] which reported significant differences both in early
liquid and solid diet intake when comparing patients younger or older than 75 years
old. The need for an extra effort from the caregivers should be stressed together with
a stronger information on ERP items safety for personnel and patients. Later
resumption of walking in the elderly was probably related to a lower rate of early UC
removal. In a recent review of the literature[32], this item has proved to be one of the
most difficult goals to achieve, although the presented results should be considered
generally good[24,35]. In our opinion, room for further improvement in GC, is to be
found in strict adhesion to early UC removal and iv fluid withdrawal which should
lead to a higher rate of patients’ early mobilization.
Regarding 30-d post-operative outcomes, no mortality was observed in the 225
patients. Our data showed that 57% of patients aged more than 75 years old did not
experience any complication and only one patient experienced a major complication
requiring reiterative surgery (anastomotic leak); readmission rate was low as well. As
previously assessed[27], these results confirm the safety of ERPs at all ages despite a
significantly higher comorbidity rate. Considering the 3 groups, the occurrence of
surgery-related adverse events was comparable whilst, the rate of general
complications was almost doubled in Groups B and C compared to Group A. This
difference was mainly related to the progressive increase in cardiovascular
complications observed with age increasing (2% vs 5% vs 12%). Conversely, no
differences were found in respiratory complications rate that, in accordance with
recent literature (2%-7%), was less than 5% in the 3 groups[25,28]. These results confirm
the role of ERPs in preventing pulmonary complications and support the data
denying a relationship between early oral intake and higher risks of inhalation.
Surgery specific complications were equally distributed among the 3 groups, with
an overall anastomotic leak rate of 2.2% and prolonged post-operative ileus rate of
8.9%, in line with those reported in other studies[24,26,33]. In our experience, the median
overall LOS of 5 d (2-40) was in line with the recent European literature[24-27]. Elderly
patients equally benefitted from ERP as younger patients in terms of LOS although,
fewer patients fulfilled the clinical discharge criteria on POD 3 so that, in accordance
to the results from the PeriOperative Italian Society Registry, time to readiness for
discharge was one day longer in patients aged more than 75 years[25]. When analyzing
the causes for a delayed discharge, logistical challenges such as home care or hosting
structure availability, are the most important factors[24]. Social and organizational
issues or further care factors can account for about 11.5% of failures to discharge[22,34].
In our study delayed discharge was similar in the 3 groups proving that adequate
counselling and family information on post-operative fast-track course reduce the
time delay between time to readiness for discharge and the actual return to home or
hosting structure for elderly patients.
Our study has some major limitations that should be mentioned. First, although
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data were prospectively acquired, the study design is retrospective. Therefore, data on
specific scores evaluating patients at risk for surgery as ColoRectal Physiological and
Operative Severity Score for the enumeration of Mortality and Morbidity (CRPOSSUM) score, were not included in data collection. Although colorectal CRPOSSUM and other frailty indexes[11] have proved to identify patients at risk for
possible failure of ERPs [24,35] , these scores tend to overestimate morbidity and
mortality, since firstly elaborated for open surgery[36]. Considering this drawback and
the limited use in clinical practice, such information was not considered in data
collection. We should also consider that the limited number of patients in Group B
and C could have limited the evaluation of confounding factors such as the higher
number of rectal resections in Group A. Analysis of larger populations also
considering multicentric study design should be carried out to reduce influence of
confounding factors. Second, lack of analysis of patients pre-operatively excluded
from the ERP. At the time we started our ERP, we established to include all patients
independently from age and extent of colorectal resection. But severe comorbidities
were considered as exclusions criteria since perioperative management could have
been altered greatly. Recently, Braga et al[25] reported that older patients with high
ASA grade (III-IV) do not require a specifically tailored pathway and can benefit from
ERP both in terms of morbidity and LOS[25]. In our experience patients older than 75
years required post-operative ITU stay in 52% of the cases (15 out of 29; data not
shown). Furthermore, two third of patients were excluded from study protocol due to
their own or family refusal and due to severe neurological impairment, that
hampered their participation into ERP (Figure 1). A specifically designed protocol
with tailored goals has now been implemented in our practice since, it is our belief
that the two subgroups need to be managed differently in order to optimize postoperative results in both populations.
Third, a complete prehabilitation program considering all aspects influencing postoperative short-term results, such as nutritional status, anemia correction,
improvement of muscle function, etc., was not regularly accomplished; herein the idea
that short-term outcomes could be further improved. A comprehensive
prehabilitation program has been recently implemented in our clinical practice for all
patients undergoing colorectal resection although, a major benefit is expected for
elderly population.

CONCLUSION
Our study confirms that ERP can be safely and successfully applied to most of the
elderly patients undergoing laparoscopic colorectal resection who are able and willing
to participate in fast-track protocols. Although patients aged more than 75 years
showed a lower GC rate and required a longer time to achieve discharge criteria
(TRD), complication rate, readmission rates and LOS were comparable to those of
younger patients. The value added from standardized prehabilitation protocols in
improving short-term outcomes in elderly population should be further evaluated.

ARTICLE HIGHLIGHTS
Research background
Life expectancy is increasing worldwide, and a growing number of colorectal resections are
expected to be operated in older patients in the next future. Age has been traditionally
considered a risk factor for poor surgical outcomes and delayed recovery after surgery. After the
advent of laparoscopy, more recently, enhanced recovery protocols (ERP) aimed at further
improvement in surgical results for elderly patients.

Research motivation
Fast-track protocols have proved their efficacy in improving length of stay, morbidity and
recovery after colorectal surgery. Nevertheless, most studies have excluded elderly patients
assuming greater frailty and lower compliance to ERP. Moreover, few papers have evaluated the
most challenging recovery goals for this population.

Research objectives
The main objectives of this study were to evaluate the feasibility and safety of ERP in elderly
patients undergoing colorectal resection with minimally invasive approach. Global compliance
to fast-track items was evaluated together with its impact on discharge delay.

Research methods
Our prospectively maintained departmental database of patients undergoing colorectal resection
between March 2014 and July 2018 was examined to identify patients enrolled in fast-track
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protocol. According to the World Health Organization’s definition of elderly and old elderly,
patients were divided in 3 groups (Group A, ≤ 65 years old, Group B, 66-75 years old and Group
C, > 76 years old). Clinic and pathologic characteristics of the three groups were compared.
Further analysis included short-term outcomes and recovery results considering fast-track
protocol compliance as the amount of ERP’s items successfully achieved.

Research results
Of 317 patients who underwent laparoscopic colorectal resection during the study period, 225
met the inclusion criteria and were divided in Group A (n = 112), Group B (n = 57) and Group C
(n = 56). Although a higher rate of patients with more than two comorbidities was observed in
Group B and C (P < 0.001), major complication, reoperation and readmission rates were
comparably low among the three groups. Whilst the median time to fulfil the proposed
discharge criteria was significantly shorter in Group A and B (P = 0.040), median length of
hospital stay (LOS) was comparable within groups. The most difficult ERP goals to be achieved
in the elderly were carbohydrate rich drink consumption (P = 0.022) and walking resumption on
the first post-operative day (P = 0.032). Furthermore, Group C resulted less efficient in early
urinary catheter removal (P = 0.013).

Research conclusions
This study found no age-related differences in the main short-term outcomes after laparoscopic
colorectal resection performed within a fast-track protocol. Morbidity, reoperation and surgical
complication rates were similar in the three groups. Even tough elderly patients required more
time to fulfil discharge criteria no differences in LOS were observed. Global compliance within
Group B and C was satisfying although room for specific items’ improvement was highlighted.

Research perspectives
Our results suggest that elderly patients can be safely enrolled within ERP. Reasons for fast-track
goals failure should be registered in prospectively collected databases and considered for further
research. The evidence of characteristic age-related difficulties in achieving ERP objectives could
then lead to the definition of specific targets for prehabilitation programs.
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