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Abstract

AIM: To study the implementation of an enhanced re-
covery after surgery (ERAS) program at a large Univer-
sity Hospital from “pilot study” to “standard of care”.

METHODS: The study was designed as a prospective
single centre cohort study. A prospective evaluation of
compliance to a protocol based on full application of all
ERAS principles, through the progressive steps of its
implementation, was performed. Results achieved in
the initial pilot study conducted by a dedicated team (n
= 47) were compared to those achieved in the shared
protocol phase (7 = 143) three years later. Outcomes
were length of postoperative hospital stay, readmis-
sion rate, compliance to the protocol and morbidity.
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Primary endpoint was the description of the results and
the identification of critical issues of large scale imple-
mentation of an ERAS program in colorectal surgery
emerged in the experience of a single center. Second-
ary endpoint was the identification of interventions that
have been proven to be effective for facilitating the
transition from traditional care pathways to a multimod-
al management protocol according to ERAS principles
in colorectal surgery at a single center.

RESULTS: During the initial pilot study (March 2009 to
December 2010; 47 patients) conducted by a dedicated
multidisciplinary team, compliance to the items of ERAS
protocol was 93%, with a median length of hospital
stay (LOS) of 3 d. Early anastomotic fistulas were ob-
served in 2 cases (4.2%), which required reoperation
(Clavien-Dindo grade IIb). None of the patients had
been discharged before the onset of the complication,
which could therefore receive prompt treatment. There
were also four (8.5%) minor complications (Clavien-
Dindo grade II). Thirty days readmission rate was 4%.
Perioperative mortality was nil. After implementation
of the protocol throughout the Hospital in unselected
patients (May 2012 to December 2012; 147 patients)
compliance was 74%, with a median LOS of 6 d. Early
anastomotic fistulas were observed in 11 cases (7.7%),
5 (3.5%) of which required reoperation (Clavien-Dindo
grade IIb). Two early anastomotic fistulas were treated
by radiologic/endoscopic manoeuvres and 4 were treat-
ed conservatively. There were also 36 (25.2%) minor
complications, 21 (14.7%) of which were Clavien-Dindo
grade I and 15 (10.5%) of which were Clavien-Dindo
grade I. Only two patients whose course was ad-
versely affected by the development of an anastomotic
leak had been discharged before the onset of the com-
plication itself, requiring readmission. Readmission rate
within 30 d was 4%. Perioperative mortality was 1%.

CONCLUSION: Our results confirm that introduction of
an ERAS protocol for colorectal surgery allows quicker
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postoperative recovery and shortens the length of stay
compared to historical series.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Although enhanced recovery after surgery
(ERAS) protocol in colorectal surgery has been promot-
ed as standard of care, its thorough application is still
scarce, due to difficulties in overcoming cultural and
organizational barriers that can undermine its start-up
and diffusion. This study is focused on the prospective
evaluation of compliance to a full-items ERAS protocol,
through the progressive steps of its implementation at
a large University Hospital from the “pilot study” phase
to the current status of “standard of care”. Results
achieved confirm that ERAS protocol implementation
allows quicker postoperative recovery and shortens the
hospitalization, compared to historical series, the higher
is the compliance-rate.
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INTRODUCTION

Laparoscopic surgery”ﬁq and its latest developments, such
15,61

as robotics™ single-port surgery™ and mini-laparos-
copy”'”, have reduced the impact of colorectal surgery
from the technical point of view. On the other hand,
the ever-increasing focus on updating traditional care
pathways according to the principles of “evidence based
medicine” (EBM) has favored a significant improvement
of “perioperative care”, which has found its culmina-
tion in the drafting of the fast-track protocol by Kehlet
in 1999"". With time passing, fast-track philosophy has
gained wide acceptance in the scientific community, be-
ing now often proposed as standard of care!™, Vlug et
al™ have recently even postulated that the combination
between laparoscopic surgery and postoperative reha-
bilitation according to fast-track protocol is the optimal
management for patients undergoing elective colorectal
surgery (LAparoscopy and/or FAst track multimodal
management versus standard care, LAFA Trial). Despite
scientific evidence in its favor, the Fast-track protocol
in colorectal surgery is struggling to impose itself on a
wide-scale because of cultural bartiers, such as the fear of
change - due to the confidence with results achieved by
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the routinary application of traditional care pathways, the
poor propensity to evidence based concepts and practical
issues, such as organizational and structural changes in
the care pathwaym. Maessen ¢ al” already highlighted
that the protocol itself is extremely demanding in terms
of workforce and allocation of tresources, so as to make
its implementation very difficult outside of clinical trials.

The question seems no longer to be whether colorec-
tal surgery according to “enhanced recovery after sur-
gery” (ERAS) principles or to traditional care is better,
but rather how to improve the approach and facilitate its
deployment.

This study is focused on the analysis of the introduc-
tion and development of the ERAS program at our In-
stitution (a University Research Hospital) from the “pilot
study” phase to the current status of “standard of care”
and on the description of the results achieved during the
different steps of its implementation.

MATERIALS AND METHODS

Study design and aim

The study was designed as a prospective single centre
cohort study. The aim of our study was the prospective
evaluation of an ERAS protocol that includes full ap-
plication of all ERAS principles, through the progressive
steps of its implementation at our Institution.

Steps of implementation of an ERAS protocol in
colorectal surgery at our institution

The first step was a pilot study conducted by a restricted
multidisciplinary team from March 2009 to December
2010 in the clinical setting of the Day Surgery Unit. This
Unit is an autonomous depattment, run by anesthesiolo-
gists, which has dedicated operating theatres, admission
and recovery areas, and harbours multidisciplinary sur-
gical teams (general, vascular, orthopaedic and plastic
surgeons as well as gynecologists, urologists and ophtal-
mologists), performing around 15000 low- and medium-
impact procedutes/year. In this department the nursing
staff is specialized in standardized care pathways aimed
at short hospitalization of patients treated for the afore-
mentioned procedures. The fast-track team was formed
by two surgeons (one senior colorectal surgeon, one
trainee), two anesthesiologists (the chief of Day Surgery
Unit and 1 resident) and two nurses.

After the pilot study had been completed, the ERAS
protocol has been shared and extended to all three Units
of General Surgery and to the two divisions of Anesthe-
sia of our Institution, which adhered to the “ERAS Italy”
Network in May 2012. From May 2012 to December
2012 the clinical course of each patient treated has been
tracked in a dedicated database.

“Pilot study” group vs “shared protocol” group

The general objective of the study was the comparison
between results achieved in the “pilot study” group and
those registered in the “shared protocol” group. Out-
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comes were length of postoperative hospital stay, read-
mission rate, compliance to the protocol and morbidity.

Primary endpoint was the description of the results
and the identification of critical issues of large scale im-
plementation of an ERAS program in colorectal surgery
emerged in the experience of a single center.

Secondary endpoint was the identification of inter-
ventions that have been proven to be effective for facili-
tating the transition from traditional care pathways to a
multimodal management protocol according to ERAS
principles in colorectal surgery at a single center.

Inclusion criteria

Inclusion criteria were stated as follows: the “pilot study”
group included patients undergoing elective laparoscopic
colorectal resection - excepted abdominoperineal rectal
resection (APR) - for malignant or benign disease, aged
more than 18 years, with American Society of Anesthesi-
ologists (ASA) score between 1 and 3 (stable), who were
judged able to understand the requirements of the study
and to provide an adequate informed consent, meeting
some social requirements for early discharge such as a
residence located within 1 h from the hospital and an
adult responsible caretaker. The “shared protocol” group
was extended to all except ASA V patients and even
for urgent procedures ERAS protocol items that were
deemed appropriate were applied.

ERAS team

The “pilot study” was conducted by a multidisciplinary
team constituted by two surgeons, two anesthetists and
two nurses trained in high-turnover clinical pathways per-
taining to Day Surgery Unit. The “shared protocol” was
intended to be followed by all surgeons, anesthesiologists
and nursing staff involved in colorectal surgery at our In-
stitution.

Patient’s preparation

Standards of preparation were the same for both groups.
No bowel preparation was administered, except for an
evacuating enema (120 mL) the night before and the
morning of surgery in patients undergoing left colonic
and rectal resection. Preoperative fasting was abolished
and patients were allowed regular diet until 6 h before
surgery and clear fluids until 2 h before surgery. Carbo-
hydrate load was administered the night before and the
morning of operation. Thromboembolism prophylaxis
with low molecular weight heparins and short-term an-
tibiotic prophylaxis with cefazolin plus metronidazole,
in agreement with hospital guidelines, were administered
preoperatively.

Anesthetic protocol

The anesthetic protocol included no premedication, pre-
operative placement of an epidural catheter whenever
possible, use of total intravenous anaesthesia technique,
restricted intraoperative fluid administration, prevention of
hypothermia during surgery and anti-emetic prophylaxis.
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Surgical technique

The surgical technique consisted of a laparoscopic ap-
proach as a first choice without routine placement of
abdominal drainage and preferred use of transverse inci-
sions. The nasogastric tube was removed upon awakening,

Analgesia

Analgesia involved restriction of opioid medications, in-
traoperative intravenous use of ketorolac, infiltration of
incisions with local anesthetic at the end of the surgical
procedure, administration of bupivacaine through the
epidural catheter for the first 48 h with eventual associa-
tion of nonsteroidal antiinflammatory drugs (paracetamol
and ibuprofen) as needed. In the event that the placement
of the epidural catheter had not been successful, a rescue
analgesic protocol was used, consisting in the alternate
administration of paracetamol and ibuprofen every 4 h
until the 2™ postoperative day included.

Postoperative management

Immediate postoperative monitoring was carried out in
the recovery room. In order to enhance compliance, dut-
ing the pilot study patients were treated at the Day Sur-
gery post anaesthesia care unit for the first 6 postoperative
hours by the dedicated nursing staff with specific training
in sub-intensive management of patients undergoing me-
dium-low impact surgical procedures, which was identified
as essential requirement, as well as an adequate knowledge
and mastery of protocols and care features of patients
undergoing eatly discharge. The immediate postoperative
management included withdrawal of intravenous injection
infusions; 2 h after surgery, patients resumed a liquid diet,
4 h after surgery patients began to take protein supple-
ments orally and were mobilized for at least 2 h. Patients
of the “shared protocol” group were monitored in the
general or recovery room and discharged to the ward
once judged fit by the anesthetist.

Once in the ward, patients were allowed to eat a light
semisolid meal sitting at the table. All patients were given
a specifically designed diary, containing an agenda of ac-
tivities suggested day-by-day in the postoperative period
and a questionnaire to write down their progress and any
lingering symptoms.

On the 1™ postoperative day bladder catheter was
removed (except in patients who underwent low anterior
rectal resection or APR, in whom it was removed the 2™
postoperative day), a free diet to be consumed sitting at
the table was served and mobilization was further en-
couraged with an invitation to spend at least 8 h out of
bed and to walk for at least 250 m from then on.

On the 2™ postoperative day the epidural catheter was
removed and on the 3" postoperative day the opportu-
nity of discharge was considered.

Discharge criteria

Dischatge criteria were stability of vital signs, alert and
oriented state of consciousness, absence of complica-
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tions or symptoms, autonomous walking, possibility of
feeding with a solid diet, successful first flatus, spontane-
ous diuresis, good control of pain numeric rating scale
(NRS) < 4 with oral medications, self-sufficiency in basic
daily activities and the desire expressed by the patient to
go home.

Post-discharge management

At the time of discharge, patients were instructed on an-
algesics to be administered at home in case of need and
how to contact the Hospital if required; a tab for pain
description and for the recording of analgesic therapy as-
sumed to ease it was also provided.

Patients of the “pilot study” group received a phone
call by a Day Surgery Unit anesthetist on the day after
discharge; patients of both groups attended a follow-
up outpatient evaluation seven days and one month after
surgery.

RESULTS

Pilot study group

From March 2009 to December 2010, 47 patients un-
derwent laparoscopic colorectal resection with ERAS
perioperative management protocol. Median age was
67 years (range 23-86 years). Median ASA score was 2.
There were 20 males, 27 females. Mean body mass index
(BMI) was 27 kg/m” (range 18-40 kg/m?’). In 41 patients
the underlying disease was a colon adenocarcinoma.
Twenty-one left colectomies, 13 anterior rectal resec-
tions, 8 right hemicolectomy, 3 resections of the splenic

flexure, one Hartmann procedure and one Hartmann
reversal were performed. In 45 cases (96%) a transverse
minilaparotomy was performed for specimen extraction
(in 34 it was suprapubic, pararectal in 7, subcostal in 2,
iliac in 2); the mean length was 7 cm. In 2 cases (4%)
conversion (defined as an incision larger than planned)
was necessary (1 umbelico-pubic and 1 pfannenstiel) due
to technical difficulties. Early anastomotic fistulas were
observed in 2 cases (4.2%), which required reoperation
(Clavien-Dindo"" grade NI'b) with diverting ileostomy
in one case, petformed by laparoscopic approach, and
with total colectomy plus terminal ileostomy, performed
by open approach after initial laparoscopic exploration,
due to the detection of transposed colon ischemia. None
of the patients had been discharged before the onset of
the complication, which could therefore receive prompt
treatment. There were also 4 (8.5%) minor complica-
tions (Clavien-Dindo grade II). Regarding pain control,
39 (81%) patients underwent a preoperative placement
of epidural catheter. During the immediate postopera-
tive course median NRS was 3 at the 1™ h, 2 between the
2" and 5" h, and median consumption of non-opioid
analgesics was 1 dose. On 1" and 2™ post-operative day
the highest median NRS was 4 with a consumption of
non-opioid analgesics equal to 2.5 doses. On the 31 post-
operative day the highest median NRS was 2.5 with the
consumption of non-opioid analgesics equal to 1 dose.
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The first bowel movement occurred after a median of
23 h after surgery. Ninety percent of patients received a
liquid or semi-liquid diet from as little as 2 h after surgery
and 96% a soft diet within 24 h. On the 1% post-operative
day about 90% spent at least 8 h out of bed and walked
more than 250 m. Overall, compliance with the protocol
items was 93%. Median hospital stay was 3 d (range 2-24
d). In the first week after discharge, pain control was sat-
isfactory, with a maximum NRS median of 3, and only in
4 cases (8.5%) patients secked for unplanned phone con-
tact or outpatient visit after discharge in addition to that
fixed on the 7" postoperative day. Four surgical site infec-
tions (Clavien-Dindo grade [) were detected and treated
as outpatients. Thirty days readmission rate was 4%: in
one case because of the development of acute renal fail-
ure due to electrolyte imbalance in an elderly patient with
diverting ileostomy; in the second case for pneumonia.
Both patients were treated conservatively at our Institu-
tion. Perioperative mortality was nil (Figures 1-3).

Shared protocol group

From May to December 2012, 143 patients underwent
colorectal resection with ERAS perioperative manage-
ment protocol. Median age was 64 years (range 30-83
years). Median ASA was 2. There were 79 males, 64
females. Mean BMI was 25 kg/ m’ (range 16-37 kg/ rnz).
In 113 patients the underlying disease was a colon ad-
enocarcinoma. Forty-eight left colectomies, 41 right
hemicolectomies, 31 antetior rectal resections, 7 abdomi-
noperineal resections, 5 resections of the splenic flexure,
4 total/subtotal colectomies, 4 Hartmann reversals, 1
Hartmann procedure, one ileocolic resection and one
segmental colectomy were performed. A laparoscopic
colorectal resection was successfully performed in 105
patients. Thirty-three patients underwent their planned
colorectal resection by a traditional open approach; in 5
laparoscopic colorectal resections an incision larger than
planned was necessary due to technical difficulties. Early
anastomotic fistulas were observed in 11 cases (7.7%),
5 (3.5%) of which required reoperation with diverting
ileostomy (Clavien-Dindo grade IIb). Two ecarly anas-
tomotic fistulas were treated by radiologic/endoscopic
manoeuvtes and 4 were treated conservatively. There
were also 36 (25.2%) minor complications, 21 (14.7%) of
which were Clavien-Dindo grade I and 15 (10.5%) of
which were Clavien-Dindo grade I . Only two patients
whose course was adversely affected by the development
of an anastomotic leak had been discharged before the
onset of the complication itself, requiring readmission.
Regarding pain control, 103 (72%) patients underwent a
preoperative placement of epidural catheter. In the im-
mediate postoperative course median NRS was 2. On 1"
and 2™ post-operative day the highest median NRS was 2,
decreasing to 0 on 3" post-operative day. The first bowel
movement occurred after a median of 24 h after surgery.
Seventy-four percent of patients received a liquid or
semi-liquid diet the same day of surgery and 85% a soft
diet within 24 h. On the 1% post-operative day 29% spent
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Figure 1 Graph shows the trend of mean postoperative hospital stay after
colorectal resection per period and per operating block, according to the
different phases of implementation of the enhanced recovery after sur-
gery protocol at Istituto di Ricovero e Cura a Carattere Scientifico Istituto
Clinico Humanitas. ERAS: Enhanced recovery after surgery; pts: Patients;
DS: Day Surgery Unit.

at least 8 h out of bed, incteasing to 50% on the 2" post-
operative day. Sixty-four percent of patients walked at
least 250 m on the 1" post-operative day. Overall, compli-
ance with the items of the protocol was 74%. Median
hospital stay was 6 d (range 2-67 d). Twenty-two percent
of patients developed a surgical site infection (Clavien-
Dindo grade I') that required outpatient medication. Re-
admission rate within 30 d was 4%: in only two cases out
of a total of 5 the cause was due to an anastomotic leak
which occurred at home - in one case a surgical revision
was required (Clavien-Dindo grade IlIb), in a second case
an endoscopic procedure was performed (Clavien-Dindo
la). Three other patients were readmitted, in one case
because of a complete perineal wound dehiscence after
abdominoperineal resection, which required surgical revi-
sion (Clavien-Dindo grade IlIb), in a second case because
of a pelvic abscess, which required interventional radio-
logic treatment (Clavien-Dindo Illa) and in a third case
because of proctorrhagia and anemia, which required
blood transfusions (Clavien-Dindo II). Perioperative
mortality was 1% (Figures 1-3).

DISCUSSION

The application of ERAS protocols in patients undergo-
ing colorectal surgery, whether open or laparoscopic, pos-
itively affects the postoperative outcome >, Further-
more, the association between laparoscopic approach and
ERAS perioperative management has recently proposed
as the best option for patients undergoing segmental
colectomy for colon cancer (LAFA trial)™’. Recent data
also suggest that such combination inhibits the release of
post-operative inflammatory factors with a reduction in
peri-operative trauma and stress; a better-preserved post-
operative immune system may improve post-operative
results™. Surprisingly, the most impressive results from
the ERAS protocol were seen in elderly patients and in

JBaishideng®

WJG | www.wjgnet.com 17582

Pilot study

95% - mar09-dec10
90% | .'~<--~--~<.Amar09-jun11
85% - W oct10-junil
8800/0,
5 75% m
£70%- ERAS Italy
S 65%L may12-dec12

60% -

55%

500/0 1 1 1 1

3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
Mean hospital stay

..., Janll-junli
“m

Figure 2 Graph shows the trend of mean postoperative hospital stay ac-
cording to the compliance to the items of the enhanced recovery after
surgery protocol. ERAS: Enhanced recovery after surgery.

patients with multiple comorbidities™*",

Despite such scientific evidence, the degree of dif-
fusion of the laparoscopic technique and of the ERAS
protocol in colorectal surgery is still limited™, confirm-
ing that the adaptation of surgical practice to evidence-
based care still struggles to impose itself, not only be-
cause of the reluctance to leave traditional principles of
care™. Cultural and organizational barriers hinder the
adoption of the ERAS protocol in daily clinical practice:
skepticism about tesults achieved with the application of
ERAS protocols and about their reproducibility outside
clinical trials, time-limitation issues, difficulties in setting
up the multidisciplinary team and in achieving the logisti-
cal and structural adjustments required, reimbursement
problems and liability issues of short hospitalization have
been recognized by Kehlet ¢z al'¥ as the main ones, and
have been recently confirmed to still remain the main
obstacle by a recent survey conducted by the Colotectal
Surgical Society of Australia and New Zealand™.,

A high compliance to the items of the protocol,
which has been evoked to be essential to obtain the best
results”" is hard to mantain outside clinical trials, dis-
couraging the implementation of the ERAS protocol on
a wide scale.

The first application of an ERAS protocol in colorec-
tal surgery at our Institution was done in 2009 within a
pilot study aimed to assess the feasibility of its introduc-
tion into our clinical practice. Such a protocol was bot-
rowed from that described by Fearon ef 2/*”, and included
full application of all ERAS items.

After achieving positive results, the subsequent imple-
mentation of ERAS pathway throughout the Hospital
has been characterized by several steps that have allowed
this practice to gradually shift from the status of “pilot
study” to that of “standard of care”. Below is a brief
summary of the main phases of this process.

Around 300 colorectal resections are performed on a
yeatly basis at our Institution, mostly by laparoscopic ap-
proach. Such procedures were traditionally performed by
three different surgical units in an operating block dedi-
cated to major surgery. Our Institution has an indepen-
dent Day Surgery Unit with separated operative blocks,
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Figure 3 Graph shows the compliance rate to pre-, intra- and post-operative items of the enhanced recovery after surgery protocol in relation to the differ-
ent phases of implementation of the enhanced recovery after surgery protocol itself. POD: Postoperative day; NGT: Nasogastric tube.

run by dedicated anesthesiologists, where low-medium
impact procedutes are performed by surgeons from all
surgical specialties. In this setting dedicated nursing staff
is trained in standardized care pathways aimed at catly
recovery.

Before introduction of ERAS protocol, mean post-
operative stay after colorectal surgery was 10.92 d.

In order to overcome cultural barriers and organiza-
tional difficulties, the first approach to ERAS protocol
was performed by a limited multidisciplinary team within
the Day Surgery Unit. Such pilot study, named “Evalu-
ation of a Fast-track protocol in the perioperative man-
agement of patients undergoing laparoscopic colorectal
resections” was conducted from March 2009 to Decem-
ber 2010 and involved 47 patients of our division of
General Surgery, undergoing colorectal resection for be-
nign or malignant disease. These patients underwent their
planned surgical intervention at a single operating block,
belonging to the Day Surgery Unit, with the intention to
use the strong “know-how” and the consolidated experi-
ence in the field of care pathways aimed at early recovery
of patients treated in the context of a short hospitaliza-
tion; the entire pathway, in its pre-, intra- and post-opera-
tive stages, was followed by a dedicated multidisciplinary
team consisting of two surgeons, two anesthetists and
two trained nurses. A global compliance to the items of
the protocol of 93% was observed, with a mean hospital
stay of 4.57 d and a median of 3 d.

Prompted by these eatly encouraging results, our divi-
sion of General Surgery has strengthened and extended
the application of the ERAS protocol at the same operat-
ing block expanding the multidisciplinary team to further
specialists trained about the peculiarities of the ERAS
pathway. In this second phase, overall compliance to the
protocol has decreased, standing at 74%, with an mean
hospital stay of 9 d and a median of 5 d.

Simultaneously, an ERAS protocol adapted to the
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peculiar organizational reality of those operating blocks
dedicated to major surgery, in which only some of the
items traditionally described were applied, has been pro-
gressively implemented by a second division of General
Surgery.

Starting from October 2010, the ERAS pathway was
extended and shared, after training of all surgical, anes-
thesiology and nursing staff involved, in order to extend
it to all the patients undergoing colorectal resections at
our institution. This phase was characterized by a global
compliance to the protocol of 85%, with a mean hospital
stay of 7.64 d and a median of 5 d.

In May 2012, Istituto di Ricovero e Cura a Carattere
Scientifico Istituto Clinico Humanitas joined the “ERAS
ITALY” Network, and the application of the protocol
was formally extended to all patients undergoing elec-
tive colorectal resection, through the involvement of all
specialists of the three divisions of General Surgery, of
the two divisions of Anesthesiology (Department of An-
esthesia and Intensive Care Unit and Day Surgery Unit),
as well as of the nursing staff of three operating blocks
and of two wards specially dedicated for the hospitaliza-
tion of these patients. Between May 2012 and December
2012, 143 patients were treated, with an overall compli-
ance to the protocol of 74%, a mean hospital stay of 8 d
and a median of 6 d.

Retracing the steps that have characterized the imple-
mentation of the ERAS pathway at our Institution there
is a confirmation of how the whole process is challeng-
ing, as already widely demonstrated in the literature, par-
ticularly in the progressive stages of transition from an
expetience concerning a limited number of patients and a
selected medical staff to standard of care for a particular
patient population and for the whole of the professionals
of the divisions involved. This may be attributed on the
one hand to the greater heterogeneity of patients charac-
teristic of broader populations, and on the other to the
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gradual resizing of the concept of dedicated multidisci-
plinary team.

In our study, it has gone from a population of 47 pa-
tients treated at a single operating block by two surgeons,
two anesthetists and two nurses belonging to two divi-
sions to a population of 143 patients treated at three op-
erating blocks from the totality of the surgeons belonging
to the Colorectal Disease Unit, by anesthesiologists of
two divisions (of which only one specialized in standard-
ized care pathways aiming to short hospitalization) and
by nurses of two operating blocks and of two dedicated
wards.

The ongoing organization of training events involv-
ing health professionals involved only partially contrib-
uted to resize cultural barriers, through the sharing of the
theoretical basis of the ERAS protocol and the practical
aspects of its implementation.

The logistical and organizational support from the
Institution was always present from the earliest stages, so
the practical application of the protocol in the reality of
our Institution could take advantage of some of the mea-
sures taken by the Management, such as identification
of specific areas of the hospital to be adapted for the
hospitalization of such patients to facilitate early mobili-
zation, the promotion of organizational changes aimed
at encouraging multidisciplinary counseling and same-day
admission, the availability of the operating theatre ac-
cording to a precise schedule to promote the cooperation
of the limited staff of surgeons, anesthesiologists and
nurses involved in the multidisciplinary team.

As demonstrated by Nygren ez al™ 2 significant im-
provement of the clinical outcome has been registered
already during the first period of application of the ERAS
protocol: matching the data of the pilot study with the ret-
rospective ones of patients treated by our surgical division
in the period between January 2007 and March 2009 we
observed a reduction in major morbidity in terms of oc-
currence of anastomotic leaks - grade IlIb in the scale of
Clavien-Dindo - from 5.9% to 4.2%, with a significant re-
duction in length of hospital stay, with a median decreased
from 8 to 3 d and a mean reduced from 11 to 4.57 d.

The effect on hospital stay of the implementation of
the ERAS protocol from “pilot study” to “standard of
care” is quite characteristic: on the one hand, there has
been an increase in the mean length of stay from 4.57 to
7.31 d in patients undergoing colorectal resections at the
operating block highly specialized in standardized care
pathways aiming to short hospitalization, on the other
hand, there has been a decrease in mean length of stay
from 11 to 10 d in patients undergoing colorectal resec-
tions at the two operating blocks used to traditional care
pathways.

Although in the literature it is widely debated whether
there is a direct relationship between compliance to the
items of the ERAS protocol and outcome rather than
a general trend to improved outcomes resulting from
the application of the ERAS protocol regardless of the
number of items for which a satisfactory compliance is
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achieved, our study seems to confirm the first hypothesis.
A comparison between the compliance data characteristic
of the various phases of implementation of the ERAS
protocol at our Institution and the outcome data in terms
of postoperative hospital stay documents an evident cor-
relation between high compliance and reduced length of
hospital stay. If indeed in the pilot study a compliance of
93% corresponds to a mean hospital stay of 4.57 d, in
the context of the shared protocol a compliance of 74%
correlates to a mean hospital stay of 8 d.

The decrease in compliance that we recorded may be
considered physiological when we consider the particular
setting in which the result of the pilot study was achieved
compared to that characteristic of the shared protocol.
It is conceivable that very high compliance is obtainable
in situations similar to those of the pilot study, where a
selected multidisciplinary team, highly motivated and ad-
equately supported by the Institution of belonging is able
to provide almost total adherence of patients to the items
of the ERAS protocol, whether pre-, intra- or post-op-
erative. In our experience the large scale implementation
of the ERAS protocol has seen a reduction in the overall
compliance to the items of the protocol, notably that
relating to the postoperative items, which are believed to
be in the literature the most critical for determining the
length of hospital stay',

This general trend to a decrease in compliance result-
ing in large-scale application of the ERAS protocol was
already documented by Maessen ¢f /', who impute to
the protocol itself to be extremely demanding in terms
of workforce and allocation of tresources, so as to make
its implementation very difficult outside of clinical trials.

The relationship between the onset of postoperative
complications and the rate of compliance to the ERAS
protocol is subject to discussion in the literature. While
Ahmed ¢ " do not experience a significant worsening
of the results obtained, in terms of length of hospital
stay and general morbidity, from the comparison between
the results of their ERAS pilot trial and those observed
after full implementation of the ERAS protocol, given a
slight decrease in overall compliance (88.1% #s 76.8%),
Nygren et al® evoke the importance of maximizing com-
pliance to the ERAS protocol as it is correlated to a risk
of developing postoperative complications reduced by
27%. From the analysis of our cases there seems to be a
trend, although not statistically significant, toward reduc-
ing the general rate of anastomotic leaks with increasing
compliance to the protocol. The difference between the
two groups in terms of Dindo-Clavien grade II general
mortbidity was next to the stated cut-off for statisti-
cal significance, while data analysis of Dindo-Clavien
grade | general morbidity has demonstrated a statisti-
cally significant difference (P < 0.015) between the two
groups. These results seem to support the thesis that it is
imperative to set a target of high compliance to optimize
the outcome.

The results achieved show that introduction of an
ERAS protocol for colorectal surgery is feasible, allow-
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ing high compliance and therefore a rapid postoperative
recovery by shortening the length of stay. Our experience
also confirms that the rate of compliance to the items of
the ERAS protocol correlates with the length of the hos-
pital stay, which is the shorter the higher the compliance
to the single items of which the protocol itself is made.
A selected staff of surgeons, anaesthetists and nurses
who cooperate in a day surgery setting, where enhanced
recovery pathways are routinely used for surgical proce-
dures of low-medium impact, can improve the start-up
of these protocols into daily practice.

Some authors already stressed that “a protocol is not
enough” on its own'"”
experience strongly confirms this belief. In our opinion a
good protocol requires some essential elements to work,
the main ones are: (1) knowledge and belief on the scien-
tific basis of the protocol of care; (2) willing to challenge
some milestones of traditional clinical practice which
are apparently indubitable or that have not been previ-
ously challenged; (3) a well-defined and highly-committed
multi-disciplinary team with a sufficient number of ele-
ments to maximize patient adherence and compliance to
protocol optimizing the outcome of the care pathwaym;
(4) patient motivation; (5) preoperative patient education
during a multidisciplinary counseling””; (6) an institution
willing to support clinicians in adapting care pathways
to promote a multidisciplinary approach to the patient
and willing to make structural changes of wards adapting
themselves to the renewed needs of patients, particularly
in terms of early mobilization and nursing load; (7) peri-
odic audits to standardize the care pathway, especially in
the eatly stages; and (8) protocol has to be considered an
“evolving paradigm”: a flexible approach to facilitate the
adoption of techniques supported by emergent evidence
should be advisable™.

Achieving best results since the beginning of experi-
ence may spread confidence among medical and nursing
staff and prompt changes towards ERAS application.

Only in this way a preliminary experience character-
ized by favorable results can act as a “towing” and pro-
mote the renewal of traditional care pathways in those
areas of the Institution historically less prone to a contin-
uous adaptation to the standards arising from the EBM.

The progressive implementation of an ERAS pro-
tocol for all patients undergoing colorectal resections at
a single Institution is physiologically characterized by a
slight decrease of the results of outcome compared to
those obtained by the pilot studies, by their nature char-
acterized by selected staff and a more rigorous approach,
able to promote higher compliance rates for the single
items constituting the protocol itself; these results show
unequivocally an improvement in terms of outcome
compared to historical series of patients treated with
conventional care pathways, reflecting the benefits from
the whole implementation process.

to obtain a good outcome, and our
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COMMENTS

Background

Laparoscopic surgery and its latest developments, such as robotics, single-port
surgery and mini-laparoscopy, have reduced the impact of colorectal surgery
from the technical point of view. On the other hand, the ever-increasing focus
on updating traditional care pathways according to the principles of “evidence
based medicine” has favored a significant improvement of “perioperative care”,
which has found its culmination in the drafting of the fast-track protocol by
Kehlet in 1999. With time passing, fast-track philosophy has gained wide ac-
ceptance in the scientific community, being now often proposed as standard of
care. Despite scientific evidence in its favor, the Fast-track protocol in colorectal
surgery is struggling to impose itself on a wide-scale because of cultural and
organizational barriers; the protocol itself is extremely demanding in terms of
workforce and allocation of resources, so as to make its implementation very
difficult outside of clinical trials.

Research frontiers

The application of enhanced recovery after surgery (ERAS) protocols in pa-
tients undergoing colorectal surgery, whether open or laparoscopic, positively
affects the postoperative outcome, reducing perioperative trauma and stress,
with a better-preserved post-operative immune system. The research hotspot is
how to improve the approach to ERAS perioperative management and facilitate
its implementation and deployment.

Innovations and breakthroughs

Cultural and organizational barriers hinder the adoption of the ERAS protocol in
daily clinical practice. This study is focused on the prospective evaluation of an
ERAS protocol that includes full application of all ERAS principles, through the
progressive steps of its implementation at their Institution. Results and critical
issues of large scale implementation of an ERAS program in colorectal surgery
emerged in their experience have been analyzed; interventions that have been
proven to be effective for facilitating the transition from traditional care path-
ways to a multimodal management protocol according to ERAS principles in
colorectal surgery have been described.

Applications

Implementation of an ERAS protocol for colorectal surgery allows quicker post-
operative recovery and shortens the length of stay compared to historical se-
ries. Protocol has to be considered an “evolving paradigm”: a flexible approach
to facilitate the adoption of concepts, strategies and techniques supported by
emergent evidence can further improve outcome. A preliminary experience
such ours characterized by favorable results can act as a “towing” and promote
the renewal of traditional care pathways, prompting changes towards ERAS ap-
plication.

Peer review

This study is an interesting prospective evaluation of an ERAS protocol. The
results confirm that ERAS protocol implementation allows quicker postoperative
recovery and shortens the hospitalization.
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