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ABSTRACT

Enhanced recovery after surgery (ERAS) is an interdisciplinary and multimodal approach to surgical patient management.
Two primary objectives of the ERAS philosophy have been the standardization of practices and the reduction of variations
in treatment. A notable achievement of ERAS has been its ability to enhance and combine into bundles elements that were
already well-known but disconnected in clinical practice, such as preadmission, prehabilitation, and multimodal analge-
sia. Key concepts of ERAS pathways include multimodal, optimization, early and minimal; while the essential principles
for success are research, education, and audit. Current literature suggests that a compliance rate of over 70% is associated
with better clinical outcomes and improved survival rates. However, it is not yet possible to determine which specific ele-
ments are the most critical for ERAS outcomes, nor it is easy to demonstrate which combinations of items are best suited
to individual patients. Three types of barriers (cultural, organizational, and structural) can be highlighted as opponents
to ERAS implementation. The concept of partial ERAS is gaining increased interest. Adhering to ERAS protocols was
not easy, as it required anesthetists to step outside the confines of the operating room, both physically and culturally, and
to consciously assume the role of clinical support to surgeons and their patients. Through innovation, collaboration, and
advocacy for their indispensable role, anesthetists can lead the evolution of perioperative medicine, ensuring that both
patients and the profession thrive in the era of precision care and rapidly changing healthcare environments.

(Cite this article as: Rossi M, Tritapepe L, Monzani R, Sbaraglia F, Della Sala F, Simonte R, et /. Enhanced recovery
after surgery and the role of the anesthetist. road to implementation. Minerva Anestesiol 2025 May 08. DOI: 10.23736/
S0375-9393.25.18842-1)
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n the 1990s, an enlightened Danish surgeon,

Henrik Kehlet, radically transformed the ap-
proach to patients scheduled for surgery, focus-
ing on perioperative stress and strategies to mini-
mize it to achieve rapid and satisfactory recov-
ery.! This led to the creation of ERAS (enhanced
recovery after surgery), a multidisciplinary and
multimodal approach to surgical patient manage-
ment. ERAS eventually grew into an important
international society with national chapters, be-
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coming a key inspiration for what is now known
as Perioperative Medicine.2

Would ERAS be an anesthesiological
issue? Look at the Guidelines

ERAS refers to clinical and organizational path-
ways based on evidence-based items, linked to-
gether in bundles, that apply to every stage of
the perioperative period. These pathways were
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subsequently structured into Guidelines, initially
created for colorectal surgery and later expanded
to the majority of surgical procedures, including
cesarean section and emergency surgeries, such
as hip fracture.?

From the outset, two primary objectives of the
ERAS philosophy have been the standardiza-
tion of practices and the reduction of variations
in treatment. A notable achievement of ERAS
has been its ability to enhance and combine into
bundles elements that were already well-known
but disconnected in clinical practice, such as pre-
admission, prehabilitation, and multimodal anal-
gesia.?

Key concepts of ERAS pathways include mul-
timodal, optimization, early and minimal; while
the essential principles for success are research,
education, and audit’ (Figure 1).

Over time, the reference outcomes of ERAS
have also evolved, no longer focusing solely
on traditional metrics like length of stay, read-
mission rates, and complications. Instead, the
outcomes now emphasize aspects related to the
quality of life of surgical patients, such as fa-
tigue, resumption of activities of daily living,
and postoperative chronic pain.®

Within the guidelines, up to thirty items have
been structured, but implementing all the com-
ponents of an ERAS program can be challeng-

IMPLEMENTATION OF ERAS FOR ANESTHESIA

ing, with adherence being a significant issue.
Current literature suggests that a compliance rate
of over 70% is associated with better clinical out-
comes and improved survival rates.” However, it
is not yet possible to determine which specific el-
ements are the most critical for ERAS outcomes,
nor it is easy to demonstrate which combinations
of items is best suited to individual patients.
This may be the main reason why many claim
to implement ERAS, but few actually succeed.
A more attainable goal is what is now referred to
as “Partial ERAS” — a combination of core items
that adheres to the principle of aggregating mar-
ginal gains.® Partial ERAS represents a tailored
approach, not only to the patient but also to the
hospital’s specific context and the working team.
From what has been discussed, the challeng-
es of applying the ERAS philosophy in a given
work environment become evident. The guide-
lines indirectly outline the coordinated efforts of
many individuals from various disciplines, mov-
ing beyond their silos to engage in dialogue and
collaborate effectively.” The concept of interdis-
ciplinarity captures the essence of ERAS better
than mere multidisciplinarity. Two additional
key concepts emerge here: team building and
coordination. The process should start with the
“Champions,” who serve as reference figures for
their respective professions and form the back-

Figure 1.Fhe expanding role
of Anesthetist in ERAS pro-
gram. Several scenarios are
described, opening windows
of action in not traditional sur-
gical settings, and offering so-
lutions to overcome barriers to
full implementation.

Proactive approach Barriers
Research
. ; Cultural -
Building Education Organizational Changing
Audit/re-audit Structural
Team play

RR/},S;"Society
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IMPLEMENTATION OF ERAS FOR ANESTHESIA

bone of every ERAS pathway — from education
and gradual implementation to audit and re-audit
processes.10

When did anesthetists pay attention to ERAS
processes? We could say their involvement was
delayed and marked by considerable variability.

Adhering to ERAS protocols was not easy, as
it required anesthetists to step outside the con-
fines of the operating room, both physically and
culturally, and to consciously assume the role of
clinical support to surgeons and their patients.!!
Preadmission and prehabilitation, as well as
multimodal perioperative pain management, are
perfect examples of this concept. The guidelines
clearly define the team leader as not a dominating
figure, but rather as a playmaker — someone who
ensures patient optimization during the preopera-
tive phase maintains adequate vital parameters
during surgery and provides essential support for
a rapid and pain-free postoperative recovery.!2

This role serves as the crucial bridge that con-
nects independent and lonely silos, enabling
their inhabitants to collaborate and coordinate in
teamwork oriented toward sustainable outcomes.
ERAS encourages anesthetists to foster motiva-
tion and communication among team members
and to overcome barriers such as resistance to
change or cultural differences within healthcare
settings.!? This is our work, and we can reason-
ably assert that ERAS is indeed a matter for us.

The three phases of ERAS
pathways and the essential items
to follow for every anesthetist

The primary aim of every member of the peri-
operative team is to achieve optimal results in
their respective field of action. However, per-
sonal strategies and trajectories can sometimes
diverge.!3 One of the greatest strengths of ERAS
philosophy lies in its ability to align these tra-
jectories toward a shared goal: optimal, rapidly
achievable outcomes for the patient. In other
words, ERAS focuses on enabling a swift re-
turn to normal activities by reducing the meta-
bolic stress of surgical trauma, normalizing vital
functions, minimizing postoperative pain, and
promoting early mobilization and resumption of
daily activities.!4

Vol. 91 - No. 7?7
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Anesthetists, by nature and by the core princi-
ples of their specialty (resolving acute situations
promptly) should have been early adopters of this
change in approach. Their training prepares them
to achieve fast results and recovery by quickly
addressing potential delays in the process.!!

Unsurprisingly, the three phases of every ERAS
pathway (pre-, intra- and post-operative) are in-
creasingly opening opportunities for anesthetists,
effectively reshaping their roles and expanding
their interests. ERAS pathways demand shared
team trajectories, translating anesthetic practices
into evidence-based items and encouraging com-
munication among all professionals involved in
patient care to achieve common objectives.!5

Anesthetists must certainly master technical
skills, such as performing fascial blocks, deter-
mining appropriate drug dosages, and imple-
menting opioid-sparing anesthesia and analgesia.
These individual “mosaic tiles” stem from their
training. However, thanks to ERAS, anesthetists
can now assemble these pieces into a structured
framework. Many examples illustrate this shift.

One of the most discussed topics in recent years
has been fluid therapy guided by functional hemo-
dynamic monitoring.!¢ With the advent of mini-
mally invasive or completely non-invasive tech-
nologies, fluids can now be administered using
pulse contour methods that allow stroke volume
monitoring, while avoiding overhydration, which
is known to increase surgical complications.
Indeed, ERAS promotes “zero-balance strate-
gies”, which must not be conceived as an algebric
definition.!” Unfortunately, this critical aspect of
monitoring remains underrepresented in anesthe-
sia practice, even though it is a fundamental pillar
of ERAS pathways. Addressing this gap requires
a significant cultural shift among anesthetists.

Another important aspect is the shift from
the traditional concept of balanced anesthesia to
multimodal anesthesia and analgesia. This ap-
proach emphasizes synergism between pharma-
cological and non-pharmacological techniques to
manage intraoperative anesthesia and to control
postoperative pain and reduce the risk of chronic
pain. This strategy not only allows an effective
opioid sparing, but also ensures that anesthesia
effectiveness and postoperative analgesia are not
compromised.
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Adequate pain control is increasingly becom-
ing a primary target of surgical patient satisfac-
tion. It represents a core perioperative item that
spans ERAS pathways and falls squarely within
the anesthetist’s domain.!8

Current literature on ERAS provides exten-
sive insights into the anesthetist’s role within
an interdisciplinary team. What is still lacking,
is widespread awareness that everything we do
in anesthesia must be rationally integrated into a
strategy focused exclusively on the patient’s fast
and safe recovery. Simplification in ERAS does
not mean abandoning techniques and monitoring
tools, which could otherwise be misconceived as
impediments to the ERAS process.!!

A team player and organizer
in every setting

The role of the anesthetist has grown to hold cen-
tral significance in various care settings, includ-
ing Day Surgery (DS), ERAS, and Non-Oper-
ating Room Anesthesia (NORA). Across these
apparently different environments, the anesthetist
serves as a key transversal figure in surgical and
procedural care.!® While for the DS and within the
ERAS philosophy, this role is quite recognized,
within NORA awareness of the need to repro-
duce an organizational and clinical model similar
to that existing in operating rooms, is slowly in-
creasing.20

In NORA, anesthetists are still often perceived
as “guests” rather than as leaders, unlike in DS
and ERAS, where their pivotal role has been
firmly established. The responsibilities of anes-
thesiologists in DS and ERAS share several core
similarities, focusing primarily on optimizing
patient outcomes through effective perioperative
management and fostering collaboration with
surgeons and nurses to ensure patient safety and
promote rapid recovery.

In DS, the primary goal is to enable patients to
undergo procedures that allow for same-day dis-
charge. To achieve this, anesthesiologists must
prioritize rapid recovery, minimize side effects,
and ensure a smooth transition to outpatient care.
Efficiency and safety are key objectives, as the
aim is to allow patients to return home quickly.

While the timing and care pathways differ,

4 MINERVA ANESTESIOLOGICA
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both DS and ERAS protocols emphasize a com-
prehensive approach to improving recovery out-
comes across multiple surgical disciplines. Anes-
thesiologists play a critical role in implementing
evidence-based strategies to enhance recovery,
optimizing care during the preoperative, intraop-
erative, and postoperative phases. The objectives
remain the same, though the methods of team co-
ordination differ. In ERAS pathways, the empha-
sis is on interdisciplinary collaboration across a
longer continuum of care, while in DS, coordina-
tion is more focused and straightforward due to
the shorter duration of patient management.

Ultimately, anesthesiologists should work as
key integrators, ensuring adherence to proto-
cols throughout all phases of care while adapt-
ing these protocols to local contexts. Flexibility
and local adaptation are essential when creating
care pathways. For instance, approaches to mul-
timodal analgesia may vary based on factors such
as drugs availability, the local team’s expertise in
regional analgesia, the epidemiology of the pa-
tient population, and modalities of postoperative
pain follow-up.

Finally, NORA represents a rapidly growing
field, with an increasing number of procedures
performed. Anesthetists are increasingly tasked
with extending the principles of ERAS pathways
to NORA, enhancing their familiarity with re-
sources, personnel, and environments outside
the traditional operating room. Anesthesia deliv-
ery in NORA should meet the same high-quality
standards as in operating rooms. Anesthetists
have a unique opportunity to redefine techniques
and strategies to ensure the safe and efficient de-
livery of anesthesia in these settings.?!

Barriers to implementation,
the existing truth

Current literature suggests the need for local
champions and case management as minimum
requirements to approach ERAS pathways im-
plementation.?. 23 Recent data showed as anes-
thesiological leadership is effective in guarantee-
ing and maintaining better ERAS compliance in
colo-rectal surgery.24 Despite this, far too few an-
esthesiologists have sufficient knowledge of the
importance of this role, which could define the
first anesthesiological barrier to address.

Mese 2025
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Actually, three types of barriers (cultural, or-
ganizational, and structural) can be highlighted.

ERAS programs were defined as one of the
best innovations of the last decades, far ahead
of many technological innovations.2® This cul-
tural revolution also affected anesthesiologists,
who found themselves reviewing many clinical
practices.? In this context, some traditional lo-
coregional anesthesia (LRA) techniques are be-
ing replaced by more selective ultrasound-guided
approaches (fascial plane techniques, distal nerve
blocks),25-28 to minimize the perioperative hemo-
dynamic changes or motor blocks, which may
delay early rehabilitation and recovery, and to
reduce or even eliminate the perioperative use of
opioids.2%31 Despite this, these newer techniques
have not yet been standardized and the paucity of
data on their effectiveness makes their introduc-
tion into pragmatic ERAS protocols difficult.29.32
The mostly rated sentence was “I’ve done it for 20
years, why should I do anything different?” and
the resistance elements were more pronounced in
senior colleagues.33

The lack of standards for maintaining intra-
operative normothermia, nonadherence in post-
operative nausea and vomiting (PONV) prophy-
laxis and treatment, as well as the need for spe-
cialized training on locoregional technique, were
highlighted as major barriers.32 3

Recently, the barriers to intensive care unit
(ICU) admission of ERAS patients were ana-
lyzed.35 In this context, the over-sedation which
could promote delirium, persistent cognitive de-

ROSSI

cline, increased incidence of reintubation, and
worse outcomes in terms of prolonged ICU stay,
should be avoided.36. 37 Furthermore, these clini-
cal practices are in line with the concept of “e-
CASH” (early Comfort using Analgesia, minimal
Sedatives, and maximal Human care), which was
introduced to guide clinicians during ICU admis-
sion after surgery.3*

Currently, numerous health economic analy-
ses of ERAS programs across different surger-
ies have been performed and have shown cost
savings ranging from $655 to 16,447 per patient
when compared with traditional care.39 40 How-
ever, the heterogeneity of healthcare systems
spread all over the world (single-payer health-
care, private and hybrid) may have different im-
pacts on the implementation of ERAS program.4!
Actually, an increase in invested costs has been
described for programs in Canada, the United
Kingdom, and New Zealand. Additionally, to aid
hospital-level decision-making regarding the im-
plementation of an ERAS program in the United
States, a financial model has been structured to
assist surgeons in communicating the case for
ERAS to their hospital administration.2

Inadequate working conditions, low salaries,
mixing of politics and healthcare system, obsta-
cles to career progression, and lack of meritocra-
cy, would all represent an “untold truth,” making
the system unattractive for new specialists and
foreign doctors. In this context ERAS implemen-
tation would become critical#3- 44 (Figure 2).

Lastly, the difficulty of creating a dedicated

Traditional items

Preadmission

Prehabilitation
Multimodal analgesia
Fasting

Normalizing vital function

Early mobilization
Short acting agents

Standardization of practices

Zero-balance fluids e-CASH

T

Flexibility, partial ERAS

L
ERERER

B
LT

“Working progress” constructive items

Patient risk stratification/
Optimization

Adherence/Compliance

Team building

Coordination

Dedicated ERAS team/Champions

Non-anesthesist trained personnel

Artificial intelligence
Predictive analytics

Machine learning

Figure 2.—The evolution
of Anesthesia Team inside
the concept of perioperative
Medicine. Passage from “Si-
los approach” to Cross-Team
work, addressing the oppor-
tunity to become the play-
maker.
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ERAS team of anesthesiologists represents an-
other major barrier to ERAS implementation.
Indeed, the number of anesthesia providers was
negatively associated with adherence.?* 45 Con-
versely, recent literature has shown that increased
compliance with process measures directly in-
fluenced by the anesthesiologists, along with a
structured anesthesia protocol is associated with
reduced length of stay (LOS).45

Structural barriers are not trivial. A periopera-
tive space dedicated to performing locoregional
anesthesiological techniques before the induc-
tion of general anesthesia could facilitate and en-
courage operating room turnover while ensuring
high levels of care.4

Furthermore, not all hospitals are equipped
with postanesthesia care units (PACU) or recov-
ery rooms (RR), in which patients are admitted
after surgery and dedicated nurses ensure stabi-
lization of vital parameters and also apply the
postoperative ERAS items, assuring adherence
to the pathway.4” Unfortunately, no standardized
criteria for the postoperative management of pa-
tients still exist in many European countries.47. 48

Call to action

The perioperative landscape is undergoing a pro-
found transformation driven by advancements in
artificial intelligence (AI), predictive analytics,
and cutting-edge medical technologies.*® These
innovations highlight the evolving role of anes-
thetists as clinical leaders, educators, and advo-
cates. However, to capitalize on this momentum,
anesthetists must overcome workforce short-
ages, disseminate knowledge, and assert their
role within a rapidly changing healthcare envi-
ronment.

Al presents unparalleled opportunities within
the ERAS framework. Achieving objectives
such as minimizing surgical stress, accelerating
recovery, reducing complications, and enhanc-
ing patient satisfaction requires the precision and
consistency that Al-powered solutions can pro-
vide. Machine learning-based predictive analyt-
ics, for instance, enable anesthetists to anticipate
complications, optimize drug dosages in real
time, and identify potential airway management
challenges. These tools empower anesthetists to

6 MINERVA ANESTESIOLOGICA
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intervene proactively, mitigating risks before ad-
verse events occur.®

Patient risk stratification is another corner-
stone of effective ERAS protocols. Al-driven
point-of-care decision-support tools enable clini-
cians to tailor interventions to individual patient
needs, ensuring adherence to ERAS principles
while advancing perioperative care innovation.5?

Despite the growing importance of the anes-
thesiology profession, anesthetists face signifi-
cant workforce shortages worldwide. These chal-
lenges, compounded by the increasing complex-
ity of perioperative care, threaten both patient
safety and the overall quality of care. Addressing
these issues requires innovative approaches that
balance resource allocation with the specialized
skills anesthetists bring to perioperative medi-
cine.

Scientific and professional societies play
a pivotal role in addressing these challenges.
Beyond advocating for policies that promote
workforce sustainability, they must champion
collaborative solutions that foster innovative
workforce models. A critical strategy involves
reimagining task delegation within the periop-
erative setting. While the outright delegation
of anesthetic responsibilities to non-specialists
risks diluting the nuanced expertise anesthe-
tists provide, a carefully structured supervision
model could optimize resource allocation. Un-
der anesthetist supervision, appropriately trained
personnel could handle routine technical tasks,
enabling anesthetists to focus on more complex
perioperative responsibilities.

This approach could not only preserve high
standards of patient care but also maximize the
strategic deployment of anesthetists’ advanced
skills. By alleviating their technical workload,
anesthetists could devote more time to clinical
leadership, ensuring patient safety and advanc-
ing ERAS implementation efforts on a broader
scale.

As the healthcare ecosystem evolves, anes-
thetists must equip themselves with the tools
and knowledge needed to thrive in this dynamic
environment. Education is paramount. Training
programs should go beyond technical proficien-
cy to include competencies in data analysis, lead-
ership, and the integration of emerging technolo-
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gies such as Al. Additionally, these programs
should foster a culture of mentorship, enabling
anesthetists to disseminate ERAS principles and
best practices across multidisciplinary teams.5!

Anesthetists should take the lead in embed-
ding ERAS principles into clinical practice by
organizing structured workshops, fostering in-
terdisciplinary discussions, and implementing
robust training initiatives. Professional socicties
have a crucial role to play in these efforts by pro-
viding platforms for continuing education, pro-
moting research, and supporting global mentor-
ship programs.

Moreover, achieving ERAS goals requires a
strong commitment to standardization. A per-
sistent obstacle to ERAS implementation is the
variability in care delivery and resistance to
adopting standardized protocols.52 53 Anesthe-
tists must advocate for the widespread adoption
of standardized protocols while remaining adapt-
able to practices tailored to local contexts.

ERAS represents more than a set of guidelines;
it is a transformative opportunity for anesthetists
to redefine their role in modern medicine. By
embracing precision medicine, leveraging data-
driven insights, and fostering interdisciplinary
collaboration, anesthetists can transform ERAS
from an aspirational concept into a standard of
care. Through innovation, collaboration, and ad-
vocacy for their indispensable role, anesthetists
can lead the evolution of perioperative medicine,
ensuring that both patients and the profession
thrive in the era of precision care and rapidly
changing healthcare environments.

Key messages

» The ERAS application, improves action
of anesthetists toward Perioperative medi-
cine issues.

» Partial ERAS is a tailored approach not
only to the patient, but also to the Hospital
realty and the working team.

* Anesthesiological role should be insert-
ed in a multidisciplinary team.

+ After Inpatient and Day surgery, non op-
erating room Anesthesia is the next field of
application of ERAS philosophy.
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