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Abstract

Objectives: The advantages of the enhanced recovery after surgery (ERAS) protocols application in all surgical branches have been
largely demonstrated, even though there is a lack of a strong evidence from randomized trial and the evidence regarding the multimodal-
ity treatments is of low grade. Moreover, the problem of the barriers to the implementation of these protocols in clinical practice remains
an unsolved problem. Mechanism: We performed a narrative review reporting the main barriers and enablers on the subject. Finding
in Brief: The main barriers are resistance to change, lack of support from institutions and of financial resources or manpower, poor
communication and collaboration within the multidisciplinary team, organizational problems, lack of standardized protocols, patient-
related barriers (individual factors, reluctance, or inadequate education) and lastly clinical practice in small community hospitals. To
overcome these problems, several enablers have been identified including: the involvement of the patient, the reorganization of care sys-
tems through standardized ERAS protocols, identification of a leader/coordinator, promotion of teamwork and staff education, financial
resources, and the recognition of the role of the professionals involved. Conclusions: At this moment, resistance to change remains the
most frequent and difficult barrier to overcome and, in our opinion, a reorganization of the health system aiming to the implementation
of the ERAS protocols in the clinical practice is required.
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1. Introduction

The concept of the Enhanced recovery after surgery
(ERAS) was introduced in 1997 by Henrik Kehlet [1] for
colorectal surgery, he proposed a multimodal approach to
the patient’s perioperative management to get the most
rapid restoration of the body’s functions basing on the in-
terpretation of pathophysiological mechanisms. Based on
these principles standardised protocols regarding preoper-
ative, intraoperative and postoperative period were devel-
oped. The advantages of the ERAS protocols in terms of
costs reduction, lower rate of complications, early rehabil-
itation, and better patient acceptance of the surgery have
been widely showed in the following years across various
surgical specialities including in gynaecology [2—6]. Fur-
thermore, in gynaecological oncological surgery, besides
the advantages of minimally invasive surgery that can be
adapted also in uncommon scenarios, the application of the
ERAS protocols showedto improve the time to return to in-
tended oncology treatment (RIOT) in cytoreductive surgery
for advanced ovarian, tubal, or primary peritoneal cancer
[7,8]. Despite the strong literature evidence on the ad-
vantages of ERAS programs and the publication of ERAS
guidelines, the routine clinical introduction is still limited
and the wide spreading encounters restrictions [9—11]. In

our narrative review, we investigate the state-of-the art on
the compliance to ERAS in gynaecological surgery. Fur-
thermore, we aim to analyse principal barriers in imple-
menting ERAS programs and provide possible solutions.

2. Material and Methods

This study is a narrative review of the literature on the
state of art of ERAS and the problems to implementation.
We included qualitative studies that had as main objective
the identification of barriers to the implementation of ERAS
or in which the evaluation of the barriers was a fundamental
step in the creation or evaluation of implementation meth-
ods of ERAS protocols. The methodology applied for the
analysis must had been clearly explain in the materials and
methods section of the study. A language restriction in-
cluding Italian and English was used. A systematic search
of literature was conducted in Scopus, PubMed/MEDLINE,
ScienceDirect and the Cochrane Library from their incep-
tion to June 2022. A combination of keywords was used
as following: Implementation of ERAS or ERAS or fast
track surgery and barriers or limitations or facilitators. Two
authors (SF and FF) independently screened titles and ab-
stracts from the studies in the search results. The eligi-
ble studies were then assessed for inclusion based on their
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full text. Since there was significant heterogeneity between
studies, we cannot produce a quantitative data synthesis,
hence we used the format of a narrative review, organized
in thematic sections. Disagreements on the eligibility of
studies were resolved by a fourth author (HSM).

3. The Compliance to ERAS: a General
Overview in the Gynaecological Field

Soon after introducing fast-track surgery, obstacles to
implementing the ERAS protocol were consistently found.
The ERAS Society® proposed the ERAS Interactive Au-
dit system (EIAS) for a real-time control quality check of
the single unit practice and a source of data for research
purpose [12]. Despite the efforts, the ERAS indications
were received with unacceptable slowness and incomplete
implementation [13]. This inadequacy was even more sur-
prising in consideration of the easily applicability and prag-
matic nature of ERAS principles [14]. Minimally inva-
sive surgery, part of the ERAS protocol, was widely im-
plemented in gynaecological surgery unlike of other as-
pects but the reasons of this lack are not totally clear and
are probably deeply rooted in everyday clinical practice
[15—17]. Different authors investigated and reported prob-
lems of non-compliance to ERAS protocol in all the phases.
Lambaudie et al. [18] reported an overall compliance to the
ERAS protocol in minimally invasive gynaecological can-
cer surgery of 90%, with a single criterion compliance rang-
ing from 68% to 100%. Wijk et al. [19] as well, reported
encouraged results of compliance with the complete ERAS
protocol (84%) both for benign and malignant laparotomy
surgery, in particular with a preoperative and intraopera-
tive adherence of 82% and 100% respectively. Conversely,
other authors reported a lower compliance rate of all the
items, with the lowest reported percentage of 58% [3,20].
A clear tendency to a partial application of ERAS elements
was extensively reported in literature and promoted by the
ERAS program. Anaesthesiologic, preoperative and surgi-
cal elements need to be synergically applied to maximize
the effectiveness. Miller et al. [3,18,21,22] in 2015 found
a 3-item compliance of the ERAS anaesthesiologic proce-
dures of just 35% for all 3 interventions, 36% for 2 of 3
items, and 29% for 1 or none and the element with the
lowest compliance was the preoperative carbohydrate load-
ing; Ferrari [2] reported an average adhesion rate to all the
ERAS elements of 84.8% (95% confidence interval (CI)
79.7-89.8) in gynecologic benign and oncological surgery.
The elements most frequently disregarded were the prin-
ciples for prevention of intra-operative andpost-operative
nausea and vomiting (PONV), early feeding after surgery
[18], the use of food supplements during post-operative
management and the administration of preoperative carbo-
hydrates especially six hours before the surgical procedures
[3,21]. An update of gynecological surgery guidelines was
recently published in 2019, reiterating the needed of the au-
dit system concerning patients management analyzing sin-

gle item application and correlated outcomes [9,23]. Of
note, we have to state that actually no published studies
evaluated the synergistic effect of the ERAS items using the
most innovative investigation tools such as neural network
analysis and hence, perhaps, we cannot exclude a detrimen-
tal effect in few patients, instead of a clear advantage.

4. What Type of Barriers?

Several studies on the identification of barriers to the
implementation of ERAS or, on the evaluation of these to
improve the implementation methods of ERAS protocols,
have been performed. In most cases these were studies
performed in colorectal surgery [24]. In these qualitative
studies, the opinions of all the figures involved in the ap-
plication and implementation of the ERAS protocols have
been taken into consideration either through interviews or
through questionnaires: medical staff members (including
surgeons and anaesthetists), Nurses, Allied Health Profes-
sionals (Dietitian, Physiotherapist, Speech and Language
Therapist, Stoma care clinical nurse specialist) and House-
keeper; patients, coordinators, clinical managers, and trust
management [24].

As already stated by many of the advocates of ERAS
protocols, the greatest barrier to implementation appears
to be resistance to change [25-35]. This resistance was
found in the various figures of the multidisciplinary health-
care team and, in some cases, also in the patients. Among
health professionals, the reasons for even initial resistance
to change were due to two main reasons which are largely
confirmed: specific and time-rooted beliefs of healthcare
professionals and the lack of knowledge of scientific evi-
dence. On the other side, a recent review claimed the need
for a higher evidence proving the advantages reported in the
various studies published [36]. However, discussing ERAS
in a study, a crossover effect is an import issue that is dif-
ficult to avoid, given the nature of the pragmatical and well
recognizable care.

Healthcare professionals are also confronted with a
lack of support from institutions, including clinic directors,
and of financial resources or manpower [25,28-33,35,37].
It must be recognized that promoting the implementation of
ERAS protocols in clinical practice requires, at the begin-
ning, a greater investment in terms of financial resources
and nursing staff; in fact, particularly in the first hours after
surgery, patients need a greater presence of health profes-
sionals to help them in early rehabilitation, from early mo-
bilization to personalized adaptation of analgesic and anti-
emetic therapy. This initial investment is largely compen-
sated by the autonomy acquired by the patient in the fol-
lowing days and by the early discharge, but it can be seen
as an organizational obstacle especially during periods with
reduced resources.

It is also known that the success of the ERAS proto-
cols is based on the application of the various procedures
included in the protocol and that it is rather the application
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of all these procedures that guarantees the advantages in
terms of rehabilitation of patients [10]. The application of
multiple procedures in all perioperative phases requires the
intervention of different health professionals of the medi-
cal and nursing staff. The collaboration of these different
professional figures is therefore a key to the successful ap-
plication of the protocol and to having better results. It is
not surprising that as one of the most frequent limitations
to the application of the ERAS programs is the poor com-
munication and collaboration problems within the multidis-
ciplinary team [25,27,29-33,37]. The lack of multidisci-
plinary collaboration could be one of the most difficult bar-
riers to eradicate and requires a consistent commitment in
terms of teamwork and reconciliation of several different
health professionals, towards a common goal that must be
accepted by all of them. Organizational problems includ-
ing lack of time to devote to the project were also reported
as barriers [25,27-31]. The hierarchical structure of hospi-
tal teams was also identified as an obstacle [27,38]. Fur-
thermore, the application of any procedure in clinical prac-
tice is clearly encouraged by the creation of standardized
protocols that allow the staff to apply the procedures in a
homogeneous and repetitive manner, avoiding differences
in the treatment of patients linked to individual habits of
the healthcare staff; indeed, the lack of standardized proto-
cols on ERAS programs has been reported as an obstacle to
the implementation of ERAS, even though the publication
of official guidelines shrunk this problem [9,25,37]. The
healthcare team or institution are not the only environments
in which barriers to the implementation of ERAS protocols
have been found. Patient-related barriers to the implemen-
tation of ERAS were also detected; among these, individual
factors and/or comorbidities of patients play a fundamental
role; but also a certain reluctance or conversely some ex-
pectations of patients and their families towards the ERAS
protocols, were reported as barriers to implementation [26—
30,32-35,37,38]. Furthermore, the inadequate education
and information of patients on the ERAS perioperative care
remains an important limitation to their compliance with the
protocols [26,29,30]. The role of the patient is fundamen-
tal for the success of the rehabilitation process; in fact, in
the update guidelines for gynaecological surgery the impor-
tance of involving the patient and the evaluations of the re-
sults by the patients themselves is reiterated [9].

As the multidisciplinary team represents a cornerstone
in the implementation of ERAS protocols, it would be in-
teresting to analyse the discipline-specific issues. These are
most related to resistance to change [31-33]. A common
resistance to the elimination of preoperative bowel prepa-
ration and early postoperative feeding among surgeons and
nurses was found; instead, among anaesthesiologists, resis-
tance was related to the use of the analgesics Gabapentin
and intravenous Lidocaine [31,37,39]. Considering the
points of view of the various protagonists of the applica-
tion of ERAS protocols certainly provides a clear scenario
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of clinical practice [32,33]. When interviewed in detail,
many nurses felt that early feeding was not important and
that the lack of staff and time could be an obstacle to im-
plementation, especially for early mobilization. The lack
of nursing staff was perceived as a problem especially in
cases of limited manpower and, the fact that ERAS inter-
ventions could create more work is considered a barrier.
The patients’ education would also be time-consuming in
nurses’ opinion and, furthermore, some resistance of the
surgeons would have been an obstacle to the adoption of
the ERAS recommendations (for example to the early re-
moval of Foley catheters or nasogastric tubes).At the con-
trary, many surgeons felt that nursing culture and lack of
nursing time would have been a barrier because of the fun-
damental role of nurses in the implementation of many of
the postoperative interventions [32]; they also were against
shortened preoperative fasting because cases might be can-
celled [32,33]. General surgeons considered themselves,
their colleagues, and residents as barriers due to personal
preferences and resistance to change [32]. Concerning the
anaesthesiologists, most of them stated that they did not fol-
low a standardized protocol for intraoperative fluid mainte-
nance and postoperative analgesia and, that, there was vari-
abilityin treatment between the clinicians. Overall, the poor
communication and collaboration with surgeons and nurses
and the resistance to change of these two categories, were
reported as relevant barriers [32,33]. Moreover, it seems
that the clinical practice in small community hospitals com-
pared with large and academic hospitals is significantly as-
sociated with a non-use of ERAS protocols [37]. Finally,
insufficient financial support for medical and health re-
sources could determine an insufficient reserve of equip-
ment, medicines and material [40].

5. What Could be the Facilitators?

Some studies investigated the most effective process
for promoting the implementation of ERAS protocols in
clinical practice and, on the enablers, to ensure an effica-
cious protocol adherence [25-27,29-34,38].

Patients are considered protagonists in this process
and their education and pre-habilitation to ERAS perioper-
ative programs and the involvement of them and their fam-
ilies in the project, seem to play a decisive role in obtaining
the advantages linked to the application of the ERAS pro-
tocols [25,26,29,32-34]. Concerning the health system, the
studies on this subject identified a need for the formaliza-
tion and standardization of ERAS protocols in clinical prac-
tice; in fact, the need for developing some clear and easy to
understand internal protocols is reported. These protocols
could be the instrument to translate the ERAS guidelines
into instructions applicable to the local context and to em-
power nursing staff to assume decision-making responsibil-
ity and justify their actions during the application of ERAS
procedures [26,27,29,30,32]. Since the limits to the imple-
mentation of ERAS protocols seem to be mainly of an orga-
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nizational nature, the solutions could be found in this area.
In fact, a reorganization of care systems to allow the integra-
tion of ERAS protocols into clinical practice was demanded
[27,29-31]. In this sense, a facilitator could be the identi-
fication of a leader/coordinator who navigate the multidis-
ciplinary team and overcome the problems of poor com-
munication or collaboration between and within disciplines
[27,29,31,33]. Furthermore, the promotion of teamwork,
staff education, reviewing of barriers, audits, and feedback
were also defined as important facilitators [27,29-31,33].
Surely, the availability of financial resources could encour-
age the opening of the direction staff of the hospitals to the
implementation of ERAS protocols, even if, in our opin-
ion, this could be a facilitator only at the beginning, as the
advantages in terms of financial savings of ERAS are far
above the costs [29]. Financial resources could, for exam-
ple, promote the use of technology to improve monitoring
and communication systems [27]; these would contribute
to improving the organizational system aimed at promoting
the ERAS protocols. These could also allow the recruitment
of manpower dedicated to the implementation and applica-
tion of the ERAS protocols.

Other factors contributing to the achievement of sat-
isfying results in the application of ERAS are mainly fo-
cused on the correct management of the patient in the peri-
operative and post-operative phases as follows: telephone
follow up of patients at 24— and 72-hours after surgery
to ensure the contact with the patient and assure the sup-
port of the health care team, correct pain management and
early mobilization , patient satisfaction and social support
[25,30,33]. Finally, a correct identification of the funda-
mental roles of the various professional figures involved of
the ERAS group and, especially, of the role of the nurse,
as well as all the other non-medical figures who take part
in the project (such as physiotherapists and nutritionists),
could contribute to improving the implementation of ERAS
protocols [41].

6. Controversies and Research Insights

The next step for ERAS programs is to fill the knowl-
edge gaps with high-quality evidence and well conducted
randomised controlled trials in the most controversial as-
pect of perioperative management: pre-habilitation, preop-
erative correction of anaemia, bowel preparation and car-
bohydrate loading [10].

Pre-habilitation was preoperatively proposed to pre-
pare patient to surgical stress in the idea of enhancing pa-
tient physical and mental conditioning [42]. Multimodal
pre-habilitation was most frequently proposed and included
elements regarding exercise, nutrition and psychological
support [43]. The latest evidence showed a benefit in term
of outcomes after major abdominal surgery and cardiotho-
racic surgery but results were heterogeneous and extrapo-
lated from observational and low quality studies [44,45].
Preoperative anaemia was frequently found in patients and

was associated with an increase in morbidity, major com-
plications and mortality [46]. Guidelines [47] suggested
testing patients at least 28 days before surgery and pro-
posed oral iron supplementation if necessary. Different
studies investigated the role of preoperative blood transfu-
sion, intravenous iron supplementation but results were un-
clear [48,49]. Mechanical bowel preparation (MBP) was
used in gynecological surgery because it seemed to re-
duce infections and anastomotic leak after bowel surgery.
ERAS guidelines recommend avoiding this practice, how-
ever some studies demonstrated a better quality of surgical
field, reduction in operative time and in time to first passage
of flatus with a low-residue diet in planned bowel resection
[50]. Carbohydrate loading reduced the stress response to
surgery and showed to reduce postoperative insulin resis-
tance mitigating the negative effects of overnight fasting
[47,51]. In major abdominal surgery it resulted in a shorter
length of stay but not in a reduction of complications [10].
Findings and quality of evidence made the preoperative car-
bohydrate loading still controversial.

Overall, there is a lack of a strong evidence derived
from clinical randomized trials, because the available stud-
ies are heterogenecous [2—6]. Moreover, it’s difficult to
avoid a cross-over effect because the nature of the proce-
dures used in ERAS protocols cannot be provided in the
same institution in a perfectly “blind” way.

7. Challenges and Future Perspectives

The introduction of ERAS protocols demonstrated to
improve the postoperative course and numerous outcomes
were proposed to quantify the impact on clinical practice
[10]. Length of stay was frequently considered but it was a
surrogate measure potentially influenced by many variables
[52], thirty-day readmission and mortality were often asso-
ciated extending the time span but offering an insight only
on major complications [53,54]. With the improving of
ERAS programs, the focus progressively involved patient
quality of life (QOL) with different QOL questionnaires but
without reaching today a systematic implementation and
an efficient traceability of follow-up [52,55]. Many stud-
ies showed that postoperative physical activity provided a
long-term outcome of functional recovery and proposed it
as an item to monitor the recovery in community [55,56].
Recently, different technologies were proposed to facilitate
the physical activity monitoring and shown to be effective
for collecting data on longer-term outcomes [57-59]. Com-
pliance with post-operative mobilisation was increased with
continuous remote feedback as found in the clinical ran-
domised trial (RCT) of Jauho et al. [60] Moreover, tech-
nologies could help healthcare personnel to increase the pa-
tient engagement in their own recovery, to modulate indica-
tions based on single compliance and overcome some orga-
nizational barriers [61]. The COVID-19 pandemic caused a
rapid change in health practice and showed the feasibility of
telemedicine to reduce the unnecessary in-person visit [62].
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ERAS programs demonstrated a clear outcome benefit
both from an anesthesiological and surgical point of view.
Hospital costs are not easily calculated and are influenced
by different variables such as area, health system and pa-
tient comorbidities [63]. Nonetheless, the introduction of
ERAS programs was associated with a general economic
advantage, mostly secondary to the decrease of length of
stay [64]. Significant costs saving were reported for spe-
cific operation in general surgery, urology and in gynecol-
ogy [65].

A critical aspects is to show not only an immediate
reduction of costs but also a financial benefit over time
to convince health system administrators and stakeholders
to invest in the implementation [65]. Recently, a return-
on-investment analysis reported a return of $7.3 for ev-
ery dollar invested in ERAS programs [63]. Pache et al.
[65] performed a sub-analysis of cost reporting a signifi-
cantly lower costs in intensive care unit (ICU), nursing care,
and miscellaneous pre/post-operative costs. Moreover, the
economic proficiency of ERAS programs was maintained
after three years after the implementation but continuous
training of healthcare personnel is mandatory [10,65]. Few
data are available to quantify how hospital costs saving are
transferred to out-hospital care and standardization of home
follow-up traceability is required in future studies.

Finally, implementation of ERAS care inevitably
needs to involve health practice in low middle-income
countries (LMCS) where the aforementioned barriers are
worse by fundamental problems as lack of resources, mal-
nutrition and poor control of infectious diseases [66,67].
LMCS guidelines are under development but their applica-
tion required a global discussion with Government, Health
institution and stakeholders.

8. Conclusions

Resistance to change remains the main barrier to over-
come for implementing of the ERAS protocols in clinical
practice; it is often because of some fears related to change
which have their basis in the ignorance of the advantages
of applying the ERAS protocols. For this reason, a reorga-
nization of the health system adapted to fast-track surgery
through introducing standardized protocols, the education
of the health team and his coordination, could be the solu-
tion. Further well-conducted studies are required to clarify
controversial aspects and to promote improvement of indi-
vidual outcomes, in particularly in elderly and frail patients
with a policy of constant engaging. An effort to implement-
ing ERAS protocols is required in LMCS involving Gov-
ernments and Institutions.
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