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KEYWORDS Summary Enhanced recovery after surgery provides patients with optimal means to counter-
Enhanced recovery; act or minimize the deleterious effects of surgery. This concept can be adapted to suit a specific
Fast track surgery; surgical procedure (i.e., colorectal surgery) and comes in the form of a program or a clinical
Guidelines; pathway covering the pre-, intra- and postoperative periods. The purpose of these Expert Panel
Colorectal surgery Guidelines was firstly to assess the impact of each parameter typically included in the fast-track

programs on six foreseeable consequences of colorectal surgery: surgical stress, postoperative
ileus, fluid and electrolyte imbalances, decreased postoperative mobility, sleep disorders and
postoperative complications; secondly, to validate the value of each parameter in terms of effi-
cacy criteria for success of rapid rehabilitation programs. Two primary endpoints were selected
to evaluate the impact of each parameter: the duration of hospital stay and rate of postopera-
tive complications. For some of the parameters, the lack of information in the literature forced
the experts to assess the parameter using different criteria (i.e., the duration of postoperative
ileus or quality of analgesia); improvement in endpoints favored the implementation of a rapid
rehabilitation program. After analysis of the literature, 19 parameters were identified as poten-
tially impacting at least one of the foreseeable consequences of colorectal surgery. GRADE®
methodology was applied to determine a level of evidence and the strength of recommenda-
tion regarding each parameter. After synthesis of the work of experts on the 19 parameters
using GRADE® methodology, the organizing committee reached 35 formal recommendations.
The recommendations were submitted and amended by a group of reviewers. After three
rounds of Delphi quotes, strong agreement was obtained for 28 recommendations (80%) and
weak agreement for seven recommendations. Consensus was reached among anesthesiologists
and surgeons on a number of tactics that are insufficiently applied in current rehabilitation
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programs in colorectal surgery such as: pre-operative intake of carbohydrates; optimization of
intra-operative volume control; resumption of oral feeding within 24 hours; gum chewing after
surgery; getting the patient out of bed and walking on D1. The panel also clarified the value and
place of such approaches as: patient information; pre-operative immunonutrition; laparoscopic
surgery; antibiotic prophylaxis; prevention of hypothermia; systematic medication to prevent
nausea and vomiting; morphine-sparing analgesia techniques; indications and techniques for
bladder catheterization. The panel also confirmed the futility of other methods such as: bowel
preparation for colon surgery; maintaining a nasogastric tube; surgical drainage for colorectal

surgery.

© 2013 Elsevier Masson SAS. All rights reserved.
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Introduction
Definition

The concept of enhanced recovery is based on the fact that
surgical aggression routinely causes hormonal, metabolic
and physiologic modifications that retard convalescence,
and therefore, interfere with the capacity of the patient
to return home. The effects of this aggression can be
amplified by extrinsic factors such as peri-operative fasting
(hypocaloric intake several hours before operation and/or
several days after operation), or the onset of medical
or surgical complications. Intrinsic factors (active smok-
ing, metabolic or cardiovascular disease, etc.) can also
negatively influence the postoperative course and retard
convalescence.

The goal is to allow the patient to recover his/her physi-
cal and psychic capacities as quickly as possible. All methods
and measures that facilitate or inhibit obtaining this goal
have been compiled in the literature and regrouped within
a program (or clinical pathway) specific to the surgical pro-
cedure.

Enhanced recovery programs are multidisciplinary pro-
cedures that involve surgeons, anesthesiologists, and all
members of the healthcare team. Other health care pro-
fessionals can also participate in the elaboration and
implementation of these programs such as nutritionists or
physical therapists, for example.

Enhanced recovery programs start pre-operatively, when
the surgeon first sees the patient and do not finish until the
patient returns home. To evaluate the pertinence of these
programs, the indicators usually taken into consideration
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during regular audits include hospital stay, readmission
rate during the first postoperative month and postoperative
complication rate. After colorectal surgery, other indicators,
such as postoperative ileus, can be useful measures.

Context

The population under consideration includes patients under-
going elective colorectal surgery whether for cancer or not.
Patient age was not a limiting factor. Conversely, patients
have to be autonomous pre-operatively.

Colorectal surgery involves all operations on the colon or
rectum and represents approximately 40,000 interventions
per year in France, 80% of which are elective (Alves A, Arch
Surg in 2005). In 70% of cases, the indication is cancer. Mean
postoperative hospital stay is 18 days. Associated mortality
is 3.4%, and the complication rate ranges from 25 to 35%,
according to the studies. The medico-economic impact of
major surgery is important and any health care program that
can lower the complication rate and the duration of hospital
stay would improve management and reduce costs.

Enhanced recovery programs have been applied for sev-
eral years in various hospital structures in the developed
world. Colorectal surgery probably has given rise to the
greatest number of publications in this domain. All the meta-
analyses have shown that application of these programs have
shortened the duration of hospital stay and the complication
rates. Nonetheless, the impact of these parameters depends
on the degree of compliance to the recommendations by all
actors involved (Gustafsson et al., Arch Surg in 2011).

However, the implantation of these programs in France
is still rudimentary for several reasons: poor cooperation
between anesthesiologist and surgical teams, failure to
recognize the consequences of stress on recuperation and
convalescence, and, heterogeneity of enhanced recovery
programs proposed in the literature, hindering the pos-
sibility of highlighting the importance of one or another
parameter on postoperative recuperation.

To try to overcome this slow implementation, the French
Associations of Anesthesia and Intensive Care (Société
Francaise d’Anesthésie-Réanimation [SFAR]) and the French
Society of Digestive Surgery (Société Francaise de Chirurgie
Digestive [SFCD]) decided to work together to set up a com-
mon set of standard practices for enhanced recovery after
colorectal surgery. Experts from each learned society, as
well as Belgian and Swiss anesthesiologists and surgeons with
experience in this domain were involved.

Objectives of the formal expert recommendations

The objectives of this formal expert recommendation (FER)

were:

e to validate the value of various parameters in the
enhanced recovery programs in terms of efficacy, benefits
and risks for the patient and;

e to identify their importance, in order to facilitate their
implementation within health care structures.

Methodology

The working method used to elaborate the recommenda-
tions was the GRADE® methodology. This methodology allows
determination of the quality of evidence according to quan-
titative analysis of the literature, i.e. measuring the level
of confidence associated with the quantitative effect of the
procedure and then determining a level of recommendation.
There are four levels of quality of evidence:

1. high: further research is very unlikely to change our confi-
dence in the estimate of effect;

2. moderate: further research is likely to have an important
impact on our confidence in the estimate of effect and
may change the estimate;

3. low: further research is very likely to have an important
impact on our confidence in the estimate of effect and
is likely to change the estimate;

4. very low: any estimate of effect is very uncertain.

An analysis of the quality of evidence is provided for each
study, and then an overall evidence level is defined for each
question and criteria.

The final formulation of recommendations is always
binary, either positive or negative and can be either strong
or weak:

e strong: definitely ‘‘do it’’, or ‘‘do not do it’’ (GRADE 1+
or1-);
e weak: probably ‘‘do it’’ or probably ‘‘do not do it”’

(GRADE 2+ or 2—).

The strength of the recommendation is determined
according to four key factors, validated by the experts after
a vote, using the Delphi method:

1. estimate of the effect;

2. overall level of evidence: the higher the level, the
stronger the recommendation;

3. the balance between desirable and undesirable effects:
the more favorable the balance (desirable over unde-
sirable), the more likely the recommendation will be
strong;

4. values and preferences: in the case of uncertainties
or wide variations, the likelihood is that the recom-
mendation will be weak; these values and preferences
should best be ascertained directly from those concerned
(patient, physician, decider);

5. costs: the higher the costs or use of resources, the more
probable the recommendation will be weak.

Several enhanced recovery programs have been consti-
tuted since the 1990s. The experts used a list originating
from a consensus published in 2009 (Lassen, Arch Surg in
2009). This list is composed of 19 recommendations rang-
ing from patient information to oral intake before the 24th
postoperative hour.

In the first step of the present consensus, the experts
observed that the parameters were quite different and that
the same parameter could impact various consequences
of the surgical aggression. For example, the laparoscopic
approach reduces postoperative stress and pain compared
with laparotomy. The experts decided to evaluate the
impact of each parameter as they affected the conse-
quences of the surgical aggression on our organism.

The consequences of surgical aggression were divided
into six themes: operative stress, postoperative ileus,
peri-operative nutrition, postoperative mobilization, sleep
disorders, and postoperative complications. Mobilization
and sleep disorders were lumped together under the same
theme. The 30experts were divided into five working
groups. Each group analyzed one specific theme, composed
the related enhanced recovery program, checking that there
was an effect of the parameter in the field covered by the
theme, and, if so, evaluating its impact on the main criteria.

The expert group chose duration of hospital stay and
postoperative complications as the primary endpoints to
estimate the effect of a parameter included in the enhanced
recovery program. In the absence of information on these
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primary endpoints, the parameter was evaluated according
toits effect on a surrogate endpoint reputed to influence one
of the main criteria (i.e., duration of postoperative ileus).

To be retained for analysis, publications in the literature

were required to fulfill the following criteria:

1.

2.

the included population should be composed of at least
50% of patients undergoing colorectal surgery;

the date of publication should be later than 1999. In the
case of absence of or a small number of publications in
the period under study, the interval could be extended
back to 1990.

Since the overall level of evidence of the available litera-

ture on enhanced recovery programs was weak, the experts
were confronted with four scenarios:

for certain parameters, there were several studies and/or
meta-analyses involving mainly colorectal surgery with
the correct quality of methodology, and including infor-
mation on at least two of the criteria; here the GRADE®
methodology could be applied in totality allowing the
panel to reach recommendations;

if the experts had no meta-analysis that permitted a
response to a specific question, or, if there were not
enough colo-rectal surgical patients in the consulted lit-
erature, a qualitative analysis according to the GRADE®
method was possible and a systematic review was per-
formed;

conversely, when there were no recent publications
(before 1990), and/or, they did not involve more than 50%
of patients undergoing colorectal surgery, no recommen-
dations were made;

the fourth scenario was used for parameters for which the
literature provided information on criteria other than the
two primary endpoints (for example duration of ileus or
quality of anesthesia). A positive impact on these criteria
suggested that they might be efficacious in an enhanced
recovery program.

After synthesis of the experts’ accomplishments,

and application of the GRADE® on the 19 parameters,
35 recommendations were formally put forward by the orga-
nizing committee. Among the 35 recommendations, 22 were
strong (grade 1, positive or negative), eight were weak
(grade 2 positive or negative) and there were five rec-
ommendations to which the GRADE® method could not be
applied.

The entire list of recommendations was then submitted

to a reading group according to the Delphi process. Outside
surgeons and anesthesiologists joined 30 surgeons and anes-
thesiologists who were already participating in one of the
working groups. After three rounds of grading and various
amendments, a strong agreement (80%) was obtained for
28 recommendations and a weak agreement for seven.

Consensus between surgeons and anesthesiologists was

obtained for several factors that are inadequately applied
today in enhanced recovery programs in colorectal surgery,
including:

pre-operative carbohydrate intake;

optimal intra-operative volume replacement;

oral intake within 24 hours of operation;

postoperative gum chewing;

upright position and walking within 24 hours of operation.

They also underscored the value and the place of certain

practical aspects such as:

information to patients;

pre-operative immunonutrition in patients undergoing
operation for cancer;

surgery by laparoscopic route;

antibiotic prophylaxis;

prevention of hypothermia;

systematic medication to prevent nausea and vomiting;
morphine-sparing analgesia techniques;

bladder catheterization for less than 24 hours; use of
supra-pubic catheter in men when prolonged bladder
drainage was necessary.

As well, they confirmed the inutility of certain practices

such as:

colonic preparation for colorectal surgery;
maintenance of a nasogastric tube;
placement of drains for colonic surgery.

Recommendations

The questions and recommendations were classified by
period and by parameter.

Pre-operative period

Question: Do the information and recommendations given
to the patient in enhanced recovery programs have an
impact on the duration of hospital stay or the onset of
complications?

Question: Does colonic preparation have an impact on

duration of hospital stay or onset of complications?
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Question: Does anxiolytic premedication have an impact
on duration of hospital stay or onset of complications?

Question: Does pre-operative fasting have an impact on
duration of hospital stay or onset of complications?

Question: Does intake of an isotonic solution rich in car-
bohydrates have an impact on duration of hospital stay or
onset of complications?
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Question: Does immunonutrition have an impact on dura-
tion of hospital stay or onset of complications?
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Intra-operative period

Question: Does the volume of intravenous fluids adminis-
tered during the operation have an impact on duration of
hospital stay or onset of complications?

Question: Does monitoring of intra-operative fluid admin-
istration have an impact on duration of hospital stay or onset
of complications?

Question: Does pre-operative glucocorticoid administra-
tion have an impact on duration of hospital stay or onset
of complications?R13 Pre-operative single-dose administra-
tion of glucocorticoids should PROBABLY be RECOMMENDED
(GRADE 2+)

Weak agreement

Arguments: Pre-operative single-dose administration of
glucocorticoids decreases the complication rate and dura-
tion of hospital stay after major abdominal surgery [1]. This
meta-analysis does not define the drug to be used or best
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dose regimen (30mg methylprednisone or 8 mg of dexam-

ethasone).

1. Srinivasa S, Kahokehr AA, Yu TC, Hill AG. Preoperative
glucocorticoid use in major abdominal surgery: system-
atic review and meta-analysis of randomized trials. Ann
Surg 2011;254:183-91.

Question: Does intra-operative normothermia have an
impact on duration of hospital stay or incidence of
complications?

Question: Does antibiotic prophylaxis have an impact on
duration of hospital stay or incidence of complications?

Question: Does prevention of nausea and vomiting have
an impact on duration of hospital stay or incidence of
complications?

P. Alfonsi et al.

Question: Does the surgical approach have an impact on
duration of hospital stay or onset of complications?
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Question: Does the postoperative analgesia technique
have an impact on duration of hospital stay or incidence
of complications?

Postoperative period

Question: Does leaving a nasogastric tube after the opera-
tion have an impact on duration of hospital stay or incidence
of complications?
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Laparoscopic surgery and/or contra-indication to
epidural analgesia

Thoracic epidural analgesia
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Question: Does thromboembolic prophylaxis have
an impact on duration of hospital stay or onset of
complications?

Question: Does abdominal drainage have an impact on
duration of hospital stay or incidence of complications?
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Question: Does early oral feeding (less than 24 hours post-
operative) have an impact on duration of hospital stay or
onset of complications?

Question: Does early patient mobilization (before
24 hours) have an impact on duration of hospital stay or
incidence of complications?
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Question: Does administration of morphine antagonists
have an impact on duration of hospital stay or incidence of
complications?

Question: Does the duration of bladder catheterization
have an impact on duration of hospital stay or incidence of
complications?

Question: Does gum chewing have an impact on duration
of hospital stay or incidence of complications?
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Grading of recommendations as a function of
peri-operative period and impact

Pre-operative

Parameters Main recommendations Secondary Absence of
recommendations recommendation
Information and Yes
patient counseling
Colonic preparation No if supra-rectal colonic surgery Rectal surgery
Anxiolytic Absence of data
premedication
Pre-operative fasting Solids: 6 hours
Clear and/or sweetened liquids: 2 hours
Carbohydrate intake Yes, if patients ASA 1 or 2
the evening and No, if patients have diabetes or gastric
morning before emptying disorders
operation
Immunonutrition Yes, pre-operatively for carcinologic
surgery
No, pre-operatively for non-carcinologic
surgery

No, postoperatively
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Intra-operative

Parameters

Main recommendations

Secondary
recommendations

Absence of
recommendation

Intra-operative fluid
loading

Prevention of operative
stress

Prevention of surgical
site infection

Prevention of
postoperative nausea
and vomiting

Surgical approaches

Yes: optimal volume replacement

No: excessive volume infusion

Yes: single dose glucocorticoid intake
immediately before operation

Yes: prevention of intra-operative
hypothermia

Administration of antibiotic prophylaxis
Yes: systematic administration of
anti-emetics

By laparoscopy

If by laparotomy,
no
recommendation
as to the type of
incision can be
made

Postoperative

Parameters

Main recommendations

Secondary
recommendations

Absence of
recommendation

Nasogastric tube

Postoperative
analgesia: overall
principals

Postoperative
analgesia:
laparotomy

Postoperative
analgesia:
laparoscopy

Thromboembolic
prophylaxis
Surgical drainage

Enforced mobilization
Oral feeding
Bladder catheterization

Prevention of
postoperative ileus

No, to be removed at the end of
operation

Multimodal analgesia privileging
non-opioid antalgic agents and/or
loco-regional analgesia

Yes: thoracic epidural analgesia

Yes: continuous intravenous
administration of lidocaine
No: thoracic epidural analgesia

Yes, by high dose prophylactic low
molecular weight heparin

Yes, if surgery with infra-peritoneal
anastomosis

No, if intra-abdominal colonic
anastomosis

Yes, before 24 hours

Yes, start before 24 hours post-surgery
Yes, if limited to <24 hours after colonic
surgery

Yes: gum chewing
No: naloxone administration

Prescription of
non-steroidal
anti-
inflammatory
drugs

1) Wound
irrigation

or

2) Intravenous
lidocaine

or,

3) Transversalis
abdominis muscle
block

1) Wound
irrigation

or,

2) Transversalis
abdominis muscle
block

Low rectal
surgery:
preferential use
of supra-pubic
catheterization in
males




