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Background and Objective: In the face of advancing technologies and a greater understanding of
human physiology and psychology, preoperative care is on the cusp of a paradigm shift. Healthcare is moving
towards an emphasis on holistic care and technologies such as those of artificial intelligence (AI) are being
implemented rapidly. This review aimed to explore innovative approaches and discuss their implications to
preoperative care. Ultimately, a concise summary of feasible and effective strategies is provided for clinicians
and health systems to consider adopting.

Methods: A literature search was performed in multiple databases including PubMed, Scopus, Web of
Science, and Cochrane Library, spanning from September 2013 to August 2023. English-language peer-
reviewed articles, clinical trials, reviews, and meta-analyses relevant to innovative strategies in preoperative
care were sought and reviewed.

Key Content and Findings: Two themes of innovative approaches were recognized—personalized
holistic care and technological integration. Personalized holistic care consisted of non-surgical specialty
input, psychological interventions, prehabilitation, patient education, and genetic/epigenetic profiling.
Technological integration consisted of the use of virtual reality (VR) and augmented reality (AR),
telemedicine, Al and machine learning and finally three-dimensional (3D) printing.

Conclusions: The amalgamation of pharmacogenomics to tailor pain management strategies, along
with the use of patient-reported outcome tools indicate a shift towards personalized medicine. Emerging
technologies like epigenetic marker technologies, Al, and telemedicine offer significant promise but come
with a complex array of challenges that span ethics, cost-effectiveness, and quality of care. It is imperative to

address these challenges through multidisciplinary research and ethical governance.
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Introduction
Background

Traditional preoperative care consists of a series of
evaluations and interventions aimed at optimizing surgical
outcomes. These usually include patient interviews,
diagnostic tests, and preoperative fasting protocols. While
these methods have demonstrated utility, advances in
technology and our understanding of human physiology
and psychology suggest that we may be on the cusp of a
paradigm shift in preoperative care. In fact, health systems
are already implementing novel approaches such as
artificial intelligence (AI) machine learning applications in
preoperative risk assessment which has been shown to be
more utilitarian than conventional risk assessment tools (e.g.,
American Society of Anesthesiologists Physical Status) (1,2).
A holistic approach to preoperative care has also seen a
steady rise in clinical trials and is showing promising results
in improving postoperative outcomes (3).

Rationale and knowledge gap

Emerging literature has highlighted that pre-operative
hematological, renal, and nutritional statuses are some
of the vital aspects to both outcomes of an operation and
recovery in the post-surgical period (4,5). Optimizing these
health components may also aid in reducing morbidity
and mortality in the intra-operative and post-surgical
period. In particular, the elderly population presents as a
vulnerable group that require further evaluation including
cognition, pre-operative or pre-morbid function and
frailty for operative management and post-operative
recovery (6). As such, the need for novel approaches,
as those of multidisciplinary and holistic care, are more
pertinent now than ever as they complement the primary
clinicians’ work in navigating through the complexities of
preoperative care. Currently, the existing narrative reviews
on preoperative care focus on specific aspects such as
pain management and geriatric populations. However, a
comprehensive examination of multiple factors has not been
done yet. Consequently, this review aims to consolidate and
synthesize several elements within the realm of preoperative
care.

Objective

The combination of technological integrations with
holistic approaches in risk assessment, patient education,

© AME Surgical Journal. All rights reserved.

AME Surgical Journal, 2024

and multidisciplinary management appear to offer distinct
advantages over conventional methodologies. These
innovations are aimed at decreasing preoperative length
of stay and improving surgical flow, ultimately decreasing
overall healthcare costs, and improving patient outcomes (7).
With these aims in mind, emerging approaches are
proactive, with the potential for many techniques to be
implemented prior to or separate from patient admission(s).
The objectives of this review are to explore these emerging
strategies in preoperative care, assessing their feasibility,
efficacy, and ethical implications. The ultimate aim is to
provide a summary of feasible and effective strategies for
clinicians and health systems to consider adopting. We
present this article in accordance with the Narrative Review
reporting checklist (available at https://asj.amegroups.com/
article/view/10.21037/asj-23-41/rc).

Methods

A comprehensive literature search was performed in
multiple databases including PubMed, Scopus, Web of
Science, and Cochrane Library. The search spanned
from September 2013 to August 2023. Two authors (K.J.
and M.V.) independently conducted the search using
keywords: “preoperative care”, “preoperative management”,
“innovative approaches”, “risk assessment”, “patient
education”, and “technological integration”. The inclusion
criteria encompassed (I) peer-reviewed articles, clinical
trials, reviews, and meta-analyses relevant to innovative
strategies in preoperative care and (II) English language.
Articles not completely accessible, redundant publications,
and editorial articles were excluded. Identified articles were
subsequently screened by title and abstract and assessed for
eligibility based on their relevance to the aim of the review.
Articles focusing on dated management strategies and those
without substantial discussion regarding novel approaches
were excluded on a case-by-case basis. Discrepancies were
resolved through discussion and, where needed, a third
author’s opinion (I.S.) was sought. A summary of the search
strategy is shown in 7able 1.

An example of a detailed search strategy of a database
(PubMed) is shown in Table S1. Seven hundred and twenty-

six total results were found.
Results

Innovative approaches can be classified into two themes:
personalized holistic care and technological integration
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ltems Specification

Date of search 18 September 2023
Databases and other sources searched

Search terms used

PubMed, Scopus, Web of Science, and Cochrane Library

“Preoperative care”, “preoperative management”, “innovative approaches”, “risk assessment”,

’

“patient education”, and “technological integration”

Timeframe

Inclusion and exclusion criteria
language

September 2013 to August 2023

Inclusion: (1) peer-reviewed articles, clinical trials, reviews, and meta-analyses; (Il) English

Exclusion: articles not completely accessible, redundant publications, and editorial articles

Selection process

Two authors (K.J. and M.V.) independently conducted the selection of articles. In discrepancies,

a discussion was held and where needed, a third author’s (I.S.) opinion was sought to achieve

consensus
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Figure 1 Innovative approaches to perioperative care: personalized holistic care. Created with Biorender.com.

(Figure 1). Despite this categorization, both themes function
synergistically and were studied concomitantly.

Personalized holistic care

As we gain a greater appreciation for patient needs from
a holistic perspective, there are now more opportunities
than ever for medical specialists and allied health staff
to get involved with preoperative patient care. This
multidisciplinary approach aims to provide medical,
physical, psychological, and emotional care. Innovations
in risk assessment, patient education, and psychological
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intervention are poised to optimize patient outcomes by
affording clinicians from various health disciplines to tailor
assessments and provide in-depth, individualized care plans.

Non-surgical specialty input

Non-surgical input refers to the involvement of non-
surgical specialists in the care of surgical patients. This
often entails multidisciplinary teams with the overall goal of
optimizing patient health during the perioperative period.
Pain is a prevalent and often complex complaint that may
be encountered during the perioperative period. In pain
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medicine, personalized care is being achieved through
the integration of pharmacogenomics as seen in enhanced
recovery after surgery (ERAS) programs. For surgical patients
who are exposed to new medications for the first time,
pharmacogenomic information may offer an opportunity
to reduce adverse drug events and optimize drug efficacy
during the perioperative period (8). Additionally, tools like
PROMIS and CHOIR are being employed to capture
patient-reported outcomes, refining the perioperative care
experience (9). The Perioperative Pain Program at Johns
Hopkins Hospital provides continuous care from pre- to
post-surgery with a collaborative team of specialists. This
integrated approach promotes patient-centered care in
which individualized assessments of pain-experiences during
the preoperative have been shown to promote improved
patient satisfaction with surgical procedures (10). Such
advancements and comprehensive approaches herald a
new era in perioperative pain management, paving the way
for a personalized and enhanced patient experience across
healthcare institutions.

Further multidisciplinary teams that may be involved in
patient care during the perioperative period may include
anesthetists, surgeons, nurses, geriatricians, pharmacists,
chaplains, and more (11). Particularly for high-risk or
comorbid patients such as the elderly, comprehensive
assessment facilitates optimal management, decreasing
adverse events and improving patient outcomes (12). In the
elderly population, a comprehensive geriatric assessment can
be vital to identify and pre-operatively manage physiological
decline, co-morbidities and geriatric syndromes and can be
aided by specialist geriatricians (e.g., dementia, delirium,
frailness, incontinence, etc.) (13-15). In another unique
population, patients seeking cosmetic procedures may
benefit from psychiatric assessments, as they experience
an increased burden of psychiatric conditions such as
body dysmorphia (16). The appropriate identification and
management of patients with psychopathology can prevent
unindicated procedures, improve post-operative outcomes
such as patient satisfaction, and optimize patient health in
the long term (16,17).

Psychological interventions

The benefits of psychological intervention have also been
demonstrated in the preoperative period for other surgeries,
where it stands to benefit the post-operative pain experience
and improve patient experience. Psychological interventions
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may take form as placebo mechanisms which have been
shown to improve disability and quality of life post-surgery.
This can be done through pre-operative counseling sessions
with psychologists either face-to-face or by telehealth. In
these sessions, patients are encouraged to develop a vision
about their daily life after surgery. This plants an expectation
that patients will aim for so as to achieve their desired
quality of life in an expedited time (18). In the realm of pain
management, placebo mechanisms have been significant
in reducing post-operative pain by the overestimation of
analgesic efficacy in pre-operative counseling sessions (19).
Other psychological-based interventions may involve
cognitive behavioral therapy (CBT) and mindfulness-based
interventions. Preoperative anxiety is an important issue for
patients. Validated scoring systems such as the Amsterdam
Preoperative Anxiety and Information Scale (APAIS) have
been developed as practical methods to assess for patient
anxiety and its implementation during the preoperative
period is poised to benefit patient satisfaction and functional
outcomes (20). Literature suggests that CBT may be
effective in reducing preoperative anxiety in addition to
pain (21). By helping patients identify and reframe irrational
beliefs and thought patterns associated with surgical
procedures, CBT can mitigate psychological distress, and
decrease pain perception. Mindfulness-based strategies
have shown promise in lowering preoperative stress
and pain by enhancing patients’ ability to manage these
symptoms (22,23). Techniques such as focused breathing
and meditation are taught to patients, enabling them to
achieve improved emotional regulation. Recent studies have
shown that implementing mindfulness-based interventions
preoperatively and continuing them through the course of
bariatric surgery can lead to improved psychological health
and retention of long-term weight loss, which themselves
are among the major goals of bariatric procedures (24,25).
In the management of preoperative anxiety, a prevalent
condition among those awaiting surgery, music therapy may
work synergistically with pharmacologic interventions such
as sedatives and anxiolytics used in traditional preoperative
care. This potentially reduces their administration
and therefore the adverse reactions (e.g., drowsiness,
breathing difficulties, prolonged postoperative recovery,
drug interactions, etc.) associated with them. A large-
scale systematic review has found music therapy to have
a significant beneficial effect on preoperative anxiety,
reporting an anxiety reduction in the Stait-Trait Anxiety
Inventory by more than 5.72 units (P<0.00001) (26).
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Prebabilitation

Prehabilitation is a preoperative conditioning intervention
that aims to prevent or reduce surgery-related
functional decline and adverse outcomes. This employs
physiotherapists, occupational therapists, and dieticians
to promote optimal exercise, daily function, and nutrition
before surgery. While definitive trials are pending, initial
studies suggest it enhances preoperative health and increases
post-surgery recovery speed, risk of infections, wound
healing complications, and respiratory issues (27-30).
This proactive strategy towards managing surgical
patients is gaining global traction for its potential benefits,
improved patient outcomes, and reduced hospital length
of stay. Ongoing trials will determine its full impact, but
current data suggests prehabilitation is a cost-effective and
transformative advancement in perioperative care (31,32).

Patient education

Education empowers patients with tangible knowledge
and strengthens their relationship with healthcare services
by increasing their involvement with their own care. The
importance of patient education in preoperative care is
indisputable, with current literature highlighting its role in
reducing anxiety and improving patient compliance (33).
The advent of digital technology and integrations with
telehealth and virtual reality (VR) platforms has transformed
this area. VR platforms offer an immersive educational
experience by simulating the surgical environment. This
not only familiarizes patients with the procedure but also
reduces preoperative anxiety (33). Additionally, mobile
applications are becoming increasingly sophisticated,
offering interactive features such as real-time chat support,
video tutorials, and symptom tracking (34). These platforms
also enable the dissemination of patient-specific educational
content tailored to individual needs and preferences.

Genetics/epigenetic profiling

The development of non-invasive markers to aid in the
identification and subsequent risk stratification of malignant
lesions is of urgent priority (35). (Epi)genetic profiling
involves utilizing genetic and epigenetic markers to identify
and differentiate between lesions that may lack specific
biomarkers and present with indistinct phenotype (36).
These techniques are finding increasing application in the
clinical setting, including in that of perioperative care. In
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2022, Meagher et al. (36) analyzed clinicopathologic and
gene-expression data from patients during the preoperative
period to identify prognostic and diagnostic features
of ovarian lesions. They found significant associations
between specific gene expression and overall survival,
and were able to identify receptor subtypes that could be
subsequently targeted with adjuvant treatment in 26%
of patients with mucinous ovarian carcinoma. Epigenetic
analyses have also been implemented to predict the risk
of premalignant progression in breast lesions, providing
clinicians and patients alike with important information
that can help them make an informed decision and avoid
under- or overtreatment (37). Issues regarding data privacy
with (epi)genetic analyses is a developing subject. As these
technologies improve, careful oversight will be necessary
to ensure that practical applications do not undermine the
medical integrity.

Technological integration

Ongoing technological innovations and integrations
(Figure 2) are both exciting and challenging. Preoperative
care is rapidly evolving due to technological advances and
an expanding understanding of patient needs. AI, VR and
augmented reality (AR) technologies, telehealth, three-
dimensional (3D) printing, and virtual surgical planning
(VSP) leverage rapidly developing computing powers
to capture, process, and present crucial information to
patients and clinicians alike (2,33,34). Al and Al-integrated
technologies have undergone unprecedented expansion
within surgical care in recent years. However, concerns
regarding data quality, privacy, and ethical considerations
currently hinder widespread integration into patient
management strategies (38).

VR and AR technologies

In addition to the aforementioned VR technologies
impacting preoperative patient education, AR offers distinct
advantages for surgeons when planning their procedures
(39,40). AR harnesses the power of wearable sensors and
remote monitoring systems which are now capable of
capturing a broad range of physiological data, which can be
subsequently processed and superimposed onto physical or
virtual anatomical structures. These technologies are used
for VSP, where advancements in computer hardware and
software help streamline the preoperative process. In addition
to helping clinicians visualize patient-specific anatomy whilst
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Figure 2 Innovative approaches to preoperative care: technological integration. Created with Biorender.com. 3D, three-dimensional.

planning procedures, this technology enables clinicians to
simulate surgeries, predict effective approaches, and solve
potential complications before working on patients (41).
This reduces intraoperative uncertainty and has been used
to great effect in fields that have traditionally relied on
resource-intensive surgical modeling, such as craniofacial
surgery, where it improves operative efficiency and increases
the accuracy of reconstructions (41,42). Conventional stone-
modeling requires extensive time-commitment for patients,
technicians, and clinicians for radiographic acquisition/
analysis, moulding, model fabrication, and splint preparation.
VSP simplifies these processes and in doing so reduces the
opportunities for inaccuracies to be potentiated.

Telemedicine

Telemedicine platforms harness digital power to expanded
the reach of preoperative consultation services, especially
crucial in rural areas or in situations where in-person visits
are not possible, such as during pandemics (43). The use of
telemedicine to implement preoperative evaluations has led
to increased patient and provider satisfactions, and lower
rates of same-day procedure cancellations as compared
with face-to-face appointments (44,45). Additionally,
telemedicine expands the breadth of other medical specialty
and allied health input through the convenience it can
provide, enabling holistic care (46). Telemedicine was also
found to improve workflow efficiency, hastening the process
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of patients being reviewed in pre-admission clinics and
expediting surgery (47). Internet-delivered pre-operative
preparation programs have been shown to be cost-effective,
helping address another drawback of traditionally delivered
preoperative care (48).

AI and machine learning

Al algorithms and its branches such as machine learning
are being explored for their ability to analyze large datasets,
potentially uncovering new predictors of surgical risk (2).
Al is being implemented to benefit preoperative patient
care in oncologic surgery, where it is used to predict
histopathology and guide subsequent treatment selection
(49-51). There exist opportunities to integrate Al with the
aforementioned strategies aimed at optimizing preoperative
management such as the use of (epi)genetic markers for
lesion identification. In 2022, Bahado-Singh er al. reported
the accurate detection of epithelial ovarian cancer using Al
to analyze epigenetic markers from cell-free tumor DNA
(cftDNA) samples (35). This exemplifies the power of
leveraging novel preoperative strategies with one another
and opens the door to further collaborations between Al
and (epi)genetic marker use.

3D printing

3D printing has evolved considerably since its first
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applications in the medical field in the early 2000s (52).
Its implementation in the preoperative setting involves
utilizing data from medical images to produce detailed,
free-form, patient-specific models in a layer-by-layer
fashion (53). These models aid clinicians to visualize the
morphology of anatomic structures such as cardiac defects,
and help facilitate the planning of complex procedures (54).
Employing these models during the preoperative period
has been associated with improved operative outcomes and
decreased operating times, when compared with standard
preoperative planning (55). Developments in imaging
acquisition, processing, and printing techniques continue
to propel this field forward. Recent improvements in
echocardiographic (ECHO) imaging have made it possible
to create cardiac models from ECHO data, affording
opportunities to characterize cardiac defects without the
radiation of computed tomography or the expense of
magnetic resonance imaging (56).

Discussion

The landscape of perioperative care has been undergoing
a remarkable evolution, with a focus on improving
patient outcomes and experiences through increasingly
individualized and participative care. Targeted assessment
and patient education techniques empower patients and
promote perioperative wellness from a holistic perspective.
Recent advancements in preoperative pain management,
as evidenced by the shift towards patient-centered care in
ERAS programs, showcase this trend. The integration of
pharmacogenomics to tailor pain management strategies and
the use of patient-reported outcomes tools, like PROMIS
and CHOIR, signify an era of personalized medicine, as
evidenced by programs such as the Perioperative Pain
Program at Johns Hopkins Hospital (8,9). In tandem with
these advancements, the rise of prehabilitation brings a
proactive approach to surgical preparation, harnessing
exercise, nutrition, and mental support. The early evidence
indicates that prehabilitation not only bolsters preoperative
health but also mitigates postoperative complications (27-30).
As research progresses, these pioneering approaches to
perioperative care are poised to become standard practices,
setting the stage for enhanced surgical outcomes and a
revolutionized patient experience.

Our literature search also revealed an exciting forefront
of technologies that are being integrated into preoperative
patient care. Rigorous, multi-disciplinary research is needed
to further evaluate the efficacy, ethics, and economics
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of these emerging strategies. The advancement and
implementation of (epi)genetic marker technologies for
lesion identification and risk assessment offers clinicians the
opportunity to provide individualized preoperative patient
care in a relatively noninvasive fashion in the outpatient
setting. As our understanding of gene expression and
sequencing expands, these technologies will likely find
more and more application in various medical fields. This
technology should not, however, be used without oversight.
Along with advancements in data storage and computing
powers, ethical issues regarding incidental findings, data
privacy, consent, and potential misuse must be considered
and call for regulatory measures (57,58).

Al in surgery is a burgeoning topic. Machine learning,
a subset of Al is increasingly being used for predictive
analytics in risk stratification adds granularity to traditional
models, enabling more individualized care plans. For
instance, machine learning algorithms are capable of
synthesizing multi-dimensional patient data, including
lifestyle factors, genomics, and past medical histories,
to predict postoperative complications with remarkable
accuracy (2). While various Al integrations promise
improved preoperative care, they come with challenges.
There exist concerns about algorithmic bias in Al
applications and the development of ethical guidelines
will be necessary to ensure equitable care and prevent the
exacerbation of health disparities (38).

Telemedicine and remote monitoring have proven
particularly valuable in the current pandemic scenario,
facilitating cost-efficient preoperative consultations without
exposing patients to infection risks (43,48). However,
the quality of care through telehealth services, especially
for complex preoperative assessments that would benefit
from a physical examination component, remains under
scrutiny (59).

VR simulations and mobile health apps not only offer
educational value but also serve as platforms for remote
patient monitoring and real-time healthcare provider
interactions (33,34). The adaptability of these platforms
allows for a truly personalized patient education strategy.
However, the digital divide could render these advances
inaccessible to underserved communities or older adults
who are not tech-savvy.

Another consideration of VR simulation is the
employment of VSP. Despite its evident utility and the
benefits it may hold for surgeons at various stages of their
careers, it should not be utilized at the cost of developing
physical surgical skills. As technologies are integrated
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into the surgical fields and surgeons rely increasingly on
advancements such as VSP, it will become imperative for
programs to preserve hands-on training hours for junior
surgeons. Laparoscopic approaches to abdominal surgeries,
for example, have long overtaken open techniques which
are subsequently becoming a diminishing art with the
potential implications for training surgeons who should be
exposed to various techniques in order to develop a robust
skillset (60). With this in mind, cognizance of the potential
for technological advancements in preoperative strategies to
negatively impact traditional skill sets should be maintained.

Cost remains a significant hurdle when considering the
clinical application of these technologies. Although the
implementation of well-established applications such as those
seen in telehealth have been shown to offer cost efficient
alternatives to traditional preoperative care (48), financial
barriers could hinder the integration of newer technologies.
Advanced technologies, particularly those offering
personalized approaches, often come at a high price, which
raises questions about their long-term sustainability and
scalability, particularly in resource-limited settings (61).
In addition to the costs of the software and hardwares
themselves, the adaptation of these technologies requires
comprehensive training for healthcare professionals,
another logistical and financial challenge. However, as
the use of technologies such as 3D printing are becoming
widespread, affordability is improving. User competence is
poised to increase with uptake, which will likely encourage
further integrations and innovations within the surgical
fields.

This comprehensive review presents a nuanced and
detailed exploration of the innovative approaches in
perioperative care, emphasizing personalized holistic
care and technological integration. The strength of
the review lies in its extensive scope, covering a broad
range of interventions from psychological strategies and
prehabilitation techniques to cutting-edge technological
advancements like Al and 3D printing. It provides a holistic
view of current and potential practices, offering a rich
synthesis of multidisciplinary approaches that highlight
the synergy between personalized care and technological
innovation. Furthermore, the review effectively illustrates
the potential for these innovations to revolutionize patient
outcomes, emphasizing the shift towards patient-centered
care and the integration of various specialties. However,
the review also exhibits certain limitations. The breadth
of topics, while comprehensive, may lead to a superficial
treatment of complex individual subjects due to the
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inherent constraints of the review format. Additionally,
the quality of the literature included spans a wide array,
encompassing everything from early trials and preliminary
studies to more established research. This variation in the
evidence base necessitates a cautious interpretation of the
findings, particularly concerning the newer, less-validated
technologies. The review could benefit from a more critical
appraisal of the strengths and weaknesses of individual
studies, including considerations of study design, sample
size, and potential biases. This would provide a more
nuanced understanding of the reliability and applicability
of the reported innovations. Overall, while the review
offers an informative and broad overview of advancements
in perioperative care, it would be enhanced by a more
detailed analysis of the literature quality and a more critical
examination of the individual studies’ methodologies and

findings.

Conclusions

In summary, the emerging innovations in preoperative
care offer significant promise but come with a complex
array of challenges that span ethics, cost-effectiveness, and
quality of care. As we move towards a more technologically
integrated healthcare system, it is imperative to address
these challenges through multidisciplinary research and
ethical governance.
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Supplementary

Table S1 Search strategy in PubMed

Iltems Specification
Date of search 18 September 2023
Filters Articles published within the last 10 years, all article types except “Books and Documents”

Search terms used  MeSH term: “preoperative care”
All fields: “innovative approaches”, “risk assessment”, “patient education”, and “technological integration”
Timeframe September 2013 to August 2023

Number of results 726

MeSH, medical subject headings.
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