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Geriatric anesthesia: Demographics, epidemiology, state of
the art at international level, educational needs, and future

perspectives

ABSTRACT

Population aging has induced in the last year a corresponding aging inside the surgical population, currently accounting
for 45%.50% of the total surgical population in the majority of the advanced countries. This has induced a number of new
challenges in the daily anesthesia practice, ranging from the need of implementing specific education in the field of geriatric
medicine, organizational adjustments aimed to adapt our preoperative evaluation methodology to the needs older patients
present, and a careful redesign of the whole perioperative course for these patients. Today’s anesthesiologists are called to
became familiar with the aging processes and their impact on the patho.physiological perioperative course, with the concept of
functional impairment and frailty and with the dimensions of polypathology, polymedication, and reduced functional reserves.
The introduction of new trends such as the team-based approach and interdisciplinary culture are essential to overcome

these emerging criticalities.
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Introduction

Population aging has induced in the last year a corresponding
aging within the surgical population, currently accounting for
45%-50% of the total surgical population in the majority of
the advanced countries. This has induced a number of new
challenges in the daily anesthesia practice, ranging from
the need of implementing specific education in the field
of geriatric medicine, organizational adjustments aimed to
adapt our preoperative evaluation methodology to the needs
older patients present, and a careful redesign of the whole
perioperative course for these patients.
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Today’s anesthesiologists are called to became familiar
with the aging processes and their impact on the
patho-physiological perioperative course, with the concept
of functional impairment and frailty and with the dimensions
of poly-pathology, poly-medication, and reduced functional
reserves.

The introduction of new trends such as the team-based
approach and interdisciplinary culture are essential to
overcome these emerging criticalities.
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General overview

Although affecting the different areas of the world in
a inhomogeneous way, population aging represents
an ubiquitous trend and a multifaceted challenge,
encompassing social, economic, and healthcare-related
aspects.

Data from the World Health Organization indicate that by
2030, 1 in 6 people in the world will be aged 60 years or
more and that the proportion of the world’s population
over 60 is expected to nearly double between 2015 and 2050,
passing from 12% to 22%!"; the same source also reports that,
in 2050, 80% of older people will be living in low-income
and-middle-income countries.

In accordance with the World Economic Forum, the number
of people aged 65 years and more is expected to double over
the next three decades, reaching 1.6 billion in 2050; Asia is
leading this trend, with Hong Kong, South Korea, and Japan
expected to have the highest share of people aged 65 years
and more by 2050."

Data published on 2022 by the U.S. Census Bureau and the
Administration for Community Living report that in 2019
people aged 65 years and more represented 16% of the
population but are expected to grow to be 21.6% of the
population by 2040. The 85 years and older population is
projected to more than double from 6.6 million in 2019 to
14.4 million in 2040.5!

Data from Eurostat show that in 2022 half of the EU’s
population was older than 44.4 years and that one-fifth was
aged 65 years and more, with the highest median age in Italy
and the lowest in Cyprus. The share of older people continues
to increase, and the EU’s population is projected to increase
to 449.3 million around 2026."

As per the United Nations Population Fund, in 2020 the
number of aging people in Saudi Arabia was 6% of the
population but will be more than 20% by 2050. Further data
about aging in this country were recently reported.®!

The increasing in life expectancy worldwide has stimulated
the production of an enormous amount of research focused
on aging itself, healthcare in older persons and related
clinical and nonclinical aspects.l! However, despite the
wide number of related studies, a shared definition of
the age at which a person should be considered “old"—
and appropriate measures of aging to be adopted when
investigating this field—are still debated between scientists
worldwide.

In a recent review by Behr,” three systematic literature
searches are collected, analyzed, and reported, covering the
basal concepts and definitions of healthy aging, outcomes and
measures in aging studies and scores and indices of healthy
aging: given the wide amount of data reported and the good
quality of the methodological issues provided, reading this
publication is widely recommended.

Among the main phenomena related to the increased life
expectancy, a parallel growth in the volume of activities
related with healthcare for older persons, such as geriatric
surgery, has been registered in the last 20 years. From
the anesthesiologists’ point of view, this situation opens
a great number of challenges in terms of clinical practice,
organization, knowledge, and education. Presently, in fact,
neither preoperative evaluation of the pathophysiological
specificities’ older patients presents nor postoperative
complications prevention are systematically and diffusely
exerted, while only a small number of institutions has
implemented dedicated clinical path for geriatric surgery; at
the same time, targeted educational initiatives are very few.

The geriatric surgical patient

Approaching geriatric surgical patients is an everyday
increasing task for today’s anesthesiologists, requiring
extended knowledge of the consequences of aging
processes on the different organs and apparatuses, the
associate conditions frequently presenting with the features
of poly-pathology, and possible problems related to
chronically assumed medication, such as use of inappropriate
medication or prescription duplication. Moreover, under
the organizational point of view, a complete and exhaustive
assessment of these patients often requires longer times
than those usually sufficient in younger patients. This
frequently conflicts with the timing reserved by the hospital
organization to the anesthesia preoperative consultation,
mostly in cases where further specialistic consultations are
needed.

Being the quality of surgical outcome strictly related to
the accuracy with which preoperative investigations are
conducted, this problem requires the adoption of team-based
initiatives among professionals involved and a close
connection with the hospital top management.

1. Chronological and biological age

Aging is accompanied by a variable degree of functional
impairment related to the personal clinical history, aging
processes, genetics, lifestyle, and associated conditions.
Therefore, older patients represent a highly inhomogeneous
patients’ group, inside which the chronological age almost
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never provides criteria for deciding about surgery: among the
few conditions in which chronological age can be assumed as
determinant in decision-making against surgery, there is the
case in which the patient’s age is extremely advanced—such
as in centenarians—and surgery is only aimed to prolong life.
In any case, there is increasing agreement about the fact that
whenever aimed to provide symptom relief, surgery should
be taken into account also in the oldest old.

Much more important than the chronological age, is the
concept of biological age, which includes variables such as
the amount of residual functional reserves, mental, sensorial,
and emotional status and the level of independence, together
with the impact exerted by the associated conditions and
the medication regimen. However, a synthetic, reliable, and
universally sheared definition of biological age has not yet
been established.

2. Functional status (FS)

Functional disability is defined as an acquired difficulty in
performing basic everyday tasks, such as dressing, bathing,
using the toilet (i.e., BADL: Basal Activities of Daily Living), or
more complex tasks needed for independent living, such as
using the telephone, managing money, preparing meals, using
transportation, and managing medication intake (i.e., IADL:
Instrumental activities of Daily Living). In other words, FS
expresses the individual level of independence.

As detailed in the follows, the degree of functional disability
is widely influenced by the type, number, and severity
of associated conditions. Further factors that promote
functional impairment are alcohol consumption, depression,
and frailty.®

Other variables to take into account in assessing FS and in
defining the level of functional disability include the cognitive,
emotional, sensory, and nutritional status and the availability
of family or social support. Different evaluation scales are
available to assess them: cognition is usually assessed by
tests such as Clock Test, Mini-Cog, and Mini Mental State
Examination; depression is assessed by Geriatric Depression
Scale (available in basic and more articulated structure and
including 15 or 30 questions); nutritional status is usually
assessed by Mini Nutritional Assessment.

This set of functional measures represents an organized
approach to the assessment of an older person’s FS, his/
her general conditions, and mental health and is defined
“Comprehensive Geriatric Assessment” or CGA. CGA is a
pivotal tool in geriatrics, whose structure, number, and type
of included variables and corresponding complexity are
determined by the purpose for which it is executed (definition

of the medical, functional, or psychological patient’ needs
and consequent coordinated and integrated treatment
plan or long-term follow-up, demographic studies,
resources allocation, preoperative evaluation, or others).!"l
Implementing essential components of CGA [Table 1] in
preoperative evaluation and—hopefully as a part of the
anesthesia consultation—is recommended by a number of
guidelines!™" and institutions." This will allow an early
individuation of the areas of vulnerability and of a first plan
for preoperative optimization. Major deficits will require
specific interventions, such as geriatric, neuropsychiatric,
nutritional, or physio-kinetic therapist consultation.

3. Frailty

Frailty is increasingly recognized as a distinctive health
state related to the aging processes, in which multiple body
systems gradually lose their functional reserves. The most
widely accepted definition, provided by Fried, is that of “an
age-dependent status of reduced resistance to stressors and
related to a cumulative physiologic decline, comorbidity,
disability, risk of institutionalization, and death”." Both a
frailty phenotype (physical model) and a deficit accumulation
model (biomedical and psychosocial model) were postulated
as conceptual models for its development.

Its pathophysiological essence stays in a latent vulnerability
of the general conditions, whose consequence is that even
a minor pathophysiological adverse event may induce a
sudden, precipitating functional decline, due to the limits
in functional reserves.!'!

Frailty prevalence among older surgical patients has been
found higher than in the general population of the same age,
and adverse postoperative outcomes have been reported to
be higher and more severe in frail patients.['”°!

Two main groups of measuring tools exist to investigate
frailty: surrogate single measures such as forearm
grip strength, gait speed, Timed Up & Go, or other
monodimensional tools and scoring scales such as the
Clinical Frailty Scale, Fried Score,*' Edmonton Frailty
Score,?? or similar [Table 2].

Table 1: Essential components of CGA

Most used Scales
Charlson Index, CIRS
BADL&IADL

Items evaluated
Weighted evaluation of associate illnesses
Level of independence

Cognition Clock Test, Mini-Cog, MMSE
Emotional evaluation Geriatric Depression Scale
Nutrition MNA

Availability of family or social support No scale

Sensory impairment No scale
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Table 2: Examples of Frailty assessment scales

Surrogate single measures

Scoring scales

Test Results evaluation Test Parameters
Forearm grip strength (Fess, 1992) Grip strength <20 in females Fried Frailty Phenotype » Weakness or poor handgrip strength
Strength is measured using a calibrated and <30 in males: FRAIL (Fried et al. 2001)2 * Unintentional weight loss

hydraulic hand dynamometer Grip strength >20 in females

and >30 in males: NON_FRAIL

TUG (Podsiadlo and Richardson, 1991)24
Patients are instructed to stand from a
seated position in a chair, walk at their
normal pace 3 meters to a mark on the
floor, turn around, return to the chair and
sit back down.

Time <15" indicates frailty

Gait Speed (Bohannon 1997)1%%
Time needed to walk 4 metres

Time longer than
5 seconds (<0.8 m/s)
suggests frailty

* Self-reported exhaustion
¢ Slow walking

* Low physical activity
Cognitive impairment
Health attitudes

Social support
Medication useunutrition
* Mood

Continence

Functional abilities

PRISMA 7 (Raiche) e Age, gender
Questionnaire Limitation in daily activities

* Need for regular assistance
Health problems confining home
* Need of caregiver
e Use of wheelchair or walking aids

Edmonton Frailty Scale
(Rolfson\. 2000)®#

Intercepting frailty before surgery is fundamental to identify
higher risk patients: this task should be part of basal
preoperative routine and a component of the anesthesia
consultation.

Although reliable estimations are difficult to obtain due to
extreme variability in the methodological approach adopted
in the different studies,?® the distribution of the patterns
above among the surgical population worldwide is widely
influenced by social and economic factors, with higher
concentration of disabilities in poorest countries.?”2! A
correlation between different age brackets and FS with the
surgical outcome in the very elderly (aged more than 85 years)
has been shown in a wide patients’ group.”’!

4. Epidemiology of associated conditions

The impact of associated conditions on surgical outcome
in older patients has been largely investigated in the last
20 years. Hypertension, that affects 45%-50% of patients
aged more than 70 years, and diabetes mellitus (12%-15%)
have been found to be the most common.?% Other common
conditions are coronary artery disease (35%) and chronic
obstructive pulmonary disease (9). The prevalence of these
conditions has a variable distribution across the different
surgical specialties.’!34

More than 50% of patients aged more than 70 years suffer
from at least one infirmity and 30% suffer from two or more.
This feature, also known as poly-pathology, indicates a
condition in which clinical patterns, evolution, and treatment
are more complicated than the simple sum of all illnesses; at
the same time, a reduced capability to cope with the surgical
stress coexists.

Stiffened myocardium and vasculature, blunted beta-
adrenoreceptor responsiveness, and impaired autonomic
reflex control of heart rate are the most important patterns
to take into account when delivering perioperative care to
older cardiac patients. Preoperative risk assessment should
focus on the procedure-related risk, patient FS, and the risk of
postoperative cardiac complications. Surgical stress response,
that increases myocardial oxygen consumption and alters
the balance between prothrombotic and fibrinolytic factors,
should be limited adopting minimally invasive procedures and
performing combined general-epidural anesthesia techniques.

Mean values of the prevalence of cognitive impairment in
patients aged 65 years and more are reported to be 15%-20%
and more, depending from sources. This condition is strictly
related to the development of postoperative cognitive
complications, such as postoperative delirium (POD) and
postoperative cognitive decline; both are recognized risk
factors for adverse long-term outcome, longer hospital
stay, increased cost, high risk of institutionalization after
discharge, and impaired quality of life. Although the risk
factors for POD are well defined,”! their preoperative scoring
is not systematically performed and both targeted prevention
measures and close monitoring of the cognitive status
regretfully do not represent an ubiquitous praxis.

Concerning respiratory conditions, the prevalence of
chronic obstructive pulmonary disease among over 65 years
is estimated around 14.2% (11% to 18%);°® however, this
datum is probably underestimated due to the reduced use
of respiratory tests. In heavy smokers, its prevalence reaches
50%. Asthma prevalence in over 65 years is estimated between
4% and 8% and this condition is more severe among older
patients.F’
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Aging processes affecting respiratory function have great
impact on intraoperative gas exchanges, due to a decline
in thoracic elasticity, weakening of respiratory muscles, and
decrease in both the alveolar surface and central nervous
system responsiveness. Pulmonary loss of elasticity and
stiffness of the thoracic cage reduce vital capacity and
thoracic compliance, whereas the respiratory responses to
hypoxia and hypercapnia are reduced. Protective reflexes
involved in coughing and swallowing are diminished,
increasing the risk of pulmonary aspiration.

Sensorial deficits are common after 60 years. The prevalence
of presbycusis in 70-year-old patients is reported around 50%;
however, in patients aged 75 years and more, this datum is
significantly higher.”® Australian studies have shown that the
prevalence of cataract doubles with each decade of age after
40 years and that nearly everyone aged 90 years or more
suffers from this condition.

Visual impairment due to cataract is higher in developing
countries, and in India it has been reported three times more
than in the United States, with 82% of Indians aged 75 to
83 years affected by cataract.”” Macular degeneration and
glaucoma affect, respectively, 14% and 12% of over 65 years.

Collecting clinical history may be challenging in older patients
due to communication difficulties related to sensorial deficits
or cognitive impairment. The presence of a relative or a
caregiver may be helpful in these cases.

Geriatric surgery activities in the world
1. Volume of activities and most frequently performed
surgeries in older patients

Global statistics on the volume of geriatric surgery performed
worldwide are not available; however, it is estimated that the
percentage of patients aged more than 65 years currently
represents about 40%-50% of the global surgical population
in the advanced countries.

In accordance with the majority of reports, the most common
surgeries needed by older patients are cancer surgeries,
cataract, joint replacement, and cholecystectomy. Hip
fracture is probably the most common emergent procedure
in this patients’ group. Cardiac surgery in octogenarians is
increasingly performed.*"!

In accordance with a recent report by Dobson,*!! more than
300 million major surgeries are performed each year, with a
global mortality of 1%-4% corresponding to around 8 millions,
serious postoperative morbidity up to 15%, and 5%-15% of
hospital readmissions within 30 days. Global postoperative
mortality represented up to 14% of the deaths worldwide

in 2018. Actions aimed to reduce preventable deaths and
postoperative complications would save billions of dollars
in healthcare cost. Part of the global problem resides in
differences in institutional practice patterns in high-income
and low-income countries. This is mostly true in the field of
geriatric surgery.

2. State of the art

The enormous expansion in geriatric surgery is related
to the increase in life expectancy worldwide. The need to
optimize outcomes among older patients goes beyond
the aspects usually considered in the adult population,
such as postoperative complications rate and mortality. In
fact, the effects of aging processes, associated conditions,
frailty and disabilities as causes of increased perioperative
morbidity, and related cost increase have contributed in
accumulating specific knowledge and induced new trends
in the management of these patients.

Prehabilitation, multiprofessional team-based perioperative
care involving geriatricians, POD prevention, and the need
to minimize postoperative functional decline are modifying
the traditional approach to this patients’ group.

Among the different countries, professionals’ awareness
toward these new needs is extremely varied, ranging from
intrinsically proactive approaches such as those defined and
implemented in the United States by the American College of
Surgeons and the Coalition for Quality in Geriatric surgery,
to diffuse immobility and acritical continuation of traditional
praxis, far from older patients’ needs still present in many
European and non-European countries.

As observed in 2008 by a group of authors that included the
prominent public health researcher and medicine philosopher
Atul Gawande, “our finding suggests that surgery now
occurs at a tremendous volume worldwide, in settings both
rich and poor... A public health strategy for surgical care is
paramount” 2

Educational needs and available initiatives

The contents expressed above draft a challenging panorama
for those who deal with surgery and anesthesia in the present
time. A fundamental point is that specific knowledge is
required to investigate the health and FS in older patients,
identify appropriate preoperative optimization strategies,
and reduce postoperative complications and related cost.
However, educational initiatives aimed to transmit geriatric
culture to surgeons and anesthetists are very few; as observed
by Pearce,®! “there is a clear societal need to address
perioperative care for older surgical patients”.
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Whereas the American Society of Anesthesiologists has
introduced since years a syllabus on Geriatric Anesthesiology
that can be downloaded directly from the American Society
of Anesthesiologists website, similar initiatives do not
exist in Europe, where only two dedicated postgraduate
university-based courses are operating: the Diplome
d’Université “Anesthésie et Réanimation du patient agé”
provided by the Sorbonne University in Paris and the Second
Level University Master in Perioperative Geriatric Medicine
co-managed by the University of San Marino and the Catholic
University in Rome. The institution of similar courses is
deeply advocated.

Perioperative care for older patients widely goes beyond
the traditional outcomes of time to scan, time to surgery, or
length of stay. An individualized comprehensive approach
taking into consideration premorbid function, comorbidities,
personal wishes, quality of life, and functional recovery
should also be incorporated to ensure that the care for this
special patients’ group is holistic and complete.*¥
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