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Abstract

Surgery in elderly patients is associated with the risk of death, com-
plications, functional decline and disability. Prior to surgery, therefore,
an assessment of the health-related priorities, a realistic evaluation of
the surgical risks, and individualized optimization of the procedural
pathway to follow are mandatory.

Introduction

The risk of periprocedural complications and mortality associated
with complex diseases, although it has drastically decreased in the re-
cent past, still remains critically high for patients of advanced age. In
elderly patients, as in patients of any age, the greatest risk is of car-
diovascular, respiratory and renal complications; added to these, how-
ever, there are also specific age-related complications such as malnu-
trition, cognitive decline, impaired functional status and increased
care needs. Cognitive deficit is the principal factor responsible for
postoperative delirium [1]. A premorbid functional impairment that is
present preoperatively is predictive not only of a worsening of the
functional impairment (mild disability can degenerate into depend-
ence) but also of all the other most frequent complications (e.g. infec-
tion, non-healing of surgical wounds). Considering that nowadays the
indications for surgical procedures are becoming less and less condi-
tioned by age, there is thus an urgent need to understand the poten-
tial specific risks linked to advanced age. In the U.S., each year more

than 4 million elderly patients enter the operating room for major sur-
gery. So it is essential to define analytically the aspects of the health
status of elderly patients than can influence their perioperative out-
comes. 

First, it is necessary to define what the goals one hopes to achieve
from the surgical procedure are and, at the same time, what the pa-
tient’s expectations are. In addition, one needs to know what clinical
tools to use to evaluate the risk factors for complications.

The first point to establish is what one hopes to obtain from the sur-
gery. The decision or not to operate an elderly patient is based, first of
all, on a realistic quantification of the patient’s estimated life ex-
pectancy and on the risk of perioperative mortality. Even before con-
sulting the surgeon, it is necessary to define the patient’s cognitive
status, find out what his/her expectations are, the availability of health-
care assistance after the operation, the social context, and the avail-
ability of the general practitioner (GP) to actively follow the patient
after discharge [2]. The GP, who knows the patient, can provide infor-
mation about the decision-making capacity of the patient and so facil-
itate the discussion about the treatment goals. Once the patient’s deci-
sion-making capacity has been established, it is necessary to clarify
what, realistically, the health priorities of the patient are (e.g. to live as
long as possible? or to maintain their independence?). Next, one has to
evaluate if the potential benefits of surgery (e.g. treating the disease,
or alleviating symptoms) are really superior to the risks (e.g. functional
decline, death). If surgery is not able to satisfy the goals of the patient,
one will have to opt for a noninvasive treatment. Only when patients
have been adequately informed and given their consent to surgery can
one proceed to evaluate the geriatric conditions that might influence
the outcomes of the intervention (e.g. presence of comorbidities, func-
tional dependence, physical performance, mental health state, malnu-
trition, frailty). At this point, a targeted physical optimization program
can (and should) be initiated, involving muscle strength training and
nutritional supplements.

Evaluation of the decision-making capacity

The capacity to make medical decisions includes the capacity to ex-
press a choice, the capacity to understand the information related to
that choice, and the capacity to understand the consequences of a de-
cision. Aging is per se associated with a loss of cognitive functions and
decision-making capacity. Even if it is common to find an impaired de-
cision-making capacity among very elderly patients, age is not the only
risk factor for neurocognitive disturbances such as dementia or
delirium. A review that evaluated the decision-making capacity of eld-
erly patients in relation to therapeutic choices showed that only 2.8% of
the ‘oldest-old’ age-group in good health have no decision-making ca-
pacity as opposed to 20% of people with mild cognitive decline and 54%
of people with Alzheimer’s disease (patients with moderate or severe
dementia are unable to make decisions related to their medical care
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Today several instruments for evaluating the individualized periop-
erative risk are available. These tools are not specific for the elderly pa-
tient and no single instrument incorporates specific geriatric parame-
ters. They are nevertheless indispensable as a starting point for dis-
cussion about the surgical risk. The American College of Surgeons Na-
tional Surgery Quality Improvement Program has developed and vali-
dated a surgical risk calculator which estimates the chances of an un-
favorable outcome (e.g. complication or death) in patients candidate
for surgical treatment (http://riskcalculator.facs.org). It includes some
geriatric parameters such as age, functional health status, and albumin
level, but some risk factors which are fundamental for predicting ad-
verse events in the very elderly are not included. No information is
available on the survival and on the quality of life of elderly patients
with surgical conditions who have chosen not to undergo surgery. 

Preoperative assessment and optimization 

of pre-surgical condition in very old patients

When it has been established that surgery has more probability of
yielding benefits than risks, the next step is to identify the modifiable
risk factors that might condition the outcomes of a surgical interven-
tion [3]. This assessment must include specific geriatric domains. In
theory, specific evaluations are mandatory for all patients in the oldest-
old age-group who have an indication for surgery, bearing in mind that
older patients have a substantially greater risk of morbidity and mor-
tality with respect to younger patients, even for the less complex pro-
cedures (e.g. cholecystectomy). 

Which assessment tools?

Specific tools to investigate the health status of the frail person have
long existed, and examine the various functional aspects which con-
tribute to determine frailty. These tools are designated by the umbrella
term ‘multidimensional assessment’. The focus of the multidimensional
assessment is on the risk factors for a decline in health (prevalently func-
tional loss) and on the outcomes of specific interventions aimed to

needs); patients with a lesser degree of impairment are able to make
only limited decisions while patients with mild cognitive deficit or with
minor psychiatric diseases may be able to make simple decisions but
certainly not to make complex decisions.

Defining the treatment 

For elderly or very elderly patients with multiple conditions for whom
a surgical intervention is theoretically indicated, the goal-oriented ap-
proach is preferable to the more traditional disease-oriented approach.
The physician needs to help the patient define and formulate precisely
their personal expectations. In evaluating a patient, the very first step
should be to establish the general life goals of the patient. Following
this, one can proceed to describe the disease prognosis and its treat-
ment, and finally sum up the situation with recommendations.

The questions to put to the patient must be easy to understand. For
example, to determine the principal aim of a treatment, the doctor
could ask “Which of the following goals is most important in this phase
of your life: to live for as long as possible? to live independently?”. It is
also important to help patients express any undeclared preoccupations
they might have through the use of clear, unambiguous questions such
as “Is there anything in this phase of your life that has been really pre-
occupying you?”. All members of the healthcare team can contribute to
clarifying the goals and priorities of the patient. The priorities once ar-
ticulated can, however, change and they need to be reformulated (i.e.
the patient needs to be requested once again) each time a change is
detected in the patient’s health status (Table 1). 

Once the priority of the goals has been established, the surgeon
should discuss the feasibility of the intervention. Some treatments are
complex and burdensome. If the social support is not adequate, this
may preclude the possibility of a complex treatment. The prognosis
must influence the choice of treatment. For example, the decision to
operate an asymptomatic tumor in the early phase is different in a
strong elderly patient compared to one who is frail, or who has a lim-
ited life expectancy. Even if age is important in determining the
chances of survival, multimorbidity and functional impairment can
strongly influence the overall prognosis. 

Table 1. The elderly surgical patients: goals, benefits and risks.

The elderly surgical patient Goals of surgery (to discuss with the patient and their family)

• Cardiovascular, respiratory and renal diseases are the most frequent • A longer life
problems and the ones that contribute most to perioperative • Improved functional status and independence
complications in elderly surgical patients • Maintaining integrity of one’s mental status

• Alongside these comorbidities, which are shared in common with • Comfor
young adults, elderly patients can also have a condition of “malnutrition”, 
and cognitive and functional impairments

• Cognitive impairment predisposes to postoperative delirium
• Premorbid functional impairment limits the patient’s mobility; 

functional impairment is an independent risk factor for perioperative 
complications and for surgery-related functional decline

Evaluate surgery’s potential to satisfy the patient’s goals and priorities
Potential benefits Potential risks

• Treatment of the disease • Premature death
• Longer life • Delirium, worsened cognitive status
• Treatment-control of symptoms • Worsening of functional status
• Improvement of functional status (i.e. recovery of joint mobility) • Loss of independence (i.e. →NH)
NH: Nursing Home. Adapted from: Laurence B et al, JAMA 2014.
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combat this negative trend [4-6]. Considering the high number of nega-
tive and positive factors (i.e. that exert a protective role towards an ad-
verse event) identifiable in advanced age, the question of what to eval-
uate is without doubt very difficult. The preoperative geriatric assessment
is based on the multidimensional assessment and considers those as-
pects that play a role in determining independently the major postsurgical
outcomes and in modifying the health trend after a procedure (Table 2). 

Evaluation of somatic disorders

In the context of the pre-surgical somatic assessment, problems re-
lated to the organs of sense, deconditioning, incontinence and nutri-
tional status play a special role [7]. Nutritional status requires partic-
ular attention in that it has been identified as one of the most sensitive
markers of negative outcome; an inadequate nutritional status is a bi-
ological signal not so much (and not only) of insufficient food intake
but rather of a poor homeostatic reserve. This also explains its role as
an independent risk factor of post-procedural mortality [8]. 

Also the determination of co-existing biomedical conditions (i.e. poly-
pathology, multimorbidity, comorbidities) is crucial for defining the prog-
nosis as well as for the therapeutic choices to be made [9]. The assess-
ment tools available estimate the impact of these co-existent conditions on
the biological systems in terms either of their cumulative effect - e.g. the
Charlson Comorbidity Index [10] and Cumulative Illness Rating Scale-
CIRS [11] - or of their interactive effect - e.g. the Geriatric Index of Co-
morbidity [12]. The definition of multimorbidity-comorbidity represents
an advance in the understanding of the somatic health of the patient:
when placed in relation with the eventual co-existence of other diseases
and their burden of disease, it enables to define with more accuracy the
therapeutic spaces, the impact on disability, and the patient’s prognosis. 

Elderly people with a high index of comorbidity have an increased
risk of malnutrition [13]. A low body mass index or overweight are
often indicative of a loss of muscle mass, of a possible impairment of
the immune system, of increased complications (consequent to an in-
tervention or a disease) and mortality. The Mini Nutritional Assessment
(MNA) is the most widely used assessment tool to identify elderly
people who are at risk of malnutrition. The MNA has been validated in
numerous clinical studies and in different care settings and showed an
acceptable reproducibility [14].

Evaluation of mental status

The psychological evaluation of the elderly patient takes into account
diverse aspects of their cognitive, affective and behavioral functions.
The assessment tool most used for quantifying cognitive deficit is the
Mini Mental State Examination-MMSE [15]. In the setting of psycho-
logical stress, depression occupies a central role due to its high preva-
lence. In the elderly, the manifestations connected to a reduced mood
tone can be “masked” (e.g. as sleep disturbances, loss of appetite, con-
stipation), and may appear similar to those commonly found in normal
aging or in situations of brain damage. Their assessment provides an
indication about the patient’s motivation to undergo a demanding pro-
cedure. A useful and easy instrument for identifying depressive symp-
toms is the Geriatric Depression Scale-GDS [16].

Assessment of functional status

Functional assessment (i.e. assessment of disability) is the principal
aspect of geriatric assessment. It enquires about the capacity to per-
form activities, from the simplest to the most complex, and to maintain
a social role. In relation to their complexity and difficulty, the activities
of daily living can be defined as “basic” (Basic Activities of Daily
Living-BADL), “instrumental” (Instrumental Activities of Daily Living-
IADL) or “advanced” (Advanced Activities of Daily Living-AADL) [17].
An impairment of functional status, in all its manifestations, repre-
sents a risk for complications, mortality, and increased need for care
and assistance [18].

BADLs include the basic functions connected to the capacity to care
for one’s own self, e.g. walking, getting dressed/undressed, eating,
personal hygiene and sphincter control. The most widely used scales
that investigate BADLs are the Index of Independence in Activities of
Daily Living of Katz and the Barthel Index. The IADLs include com-
plex functions like shopping, managing money, cooking, household
maintenance, and using the telephone. Independence in the IADLs is
of extreme importance in that it more or less indicates whether a
person is able to live independently. One example of a scale which in-
vestigates the IADLs is that of Lawton and Brody [19]. The measure-
ment of BADLs, which refer chiefly to actions concerning care of
one’s own self is, at least in part, independent of environmental and

Table 2. The elderly surgical patients: the prediction of geriatric outcomes.

Risk factors for adverse outcomes post-surgery in elderly (a) and very elderly (aged >80 years) (b) patients
Mortality (a) Mortality (b)

• Cognitive impairment • Cognitive impairment (dementia)
• Functional impairment • Functional impairment
• Malnutrition • (Malnutrition?)
• Frailty • Dwelling place (i.e ←NH)
• Dwelling place (i.e ←NH)

Non fatal outcomes

• Delirium (←cognitive impairment, disability)
• Functional impairment (←premorbid disability)
• Dwelling place (NH) (←cognitive impairment, frailty, sheltered residence)

The preoperative assessment of the elderly surgical patient must express an opinion on:

• Risk of premature death (consider specific geriatric items)
• Delirium, worsening of cognitive status
• Worsened functional status
• Loss of independence (i.e. →PAC →NH)
PAC: Post Acute Care; NH: Nursing Home. Adapted from: Laurence B et al, JAMA 2014.
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Conclusions

The health status of an elderly person influences the surgical out-
comes. Before any intervention, it is necessary to define what the goals
are, as well as the patient’s expectations and priorities. One must also
consider whether the patient’s estimated life expectancy justifies the
indication for surgery and, if not, whether one should opt for alterna-
tive solutions [27]. Very elderly patients with a theoretic surgical indi-
cation should undergo an assessment which includes the evaluation of
comorbidities and of their geriatric conditions. The personalized pre-
operative strategies of optimization must focus not only on the bio-
medical outcomes, but also on the functional, cognitive, nutritional and
social outcomes.

When one is consulted about the indications for a surgical interven-
tion in an elderly patient (in order to obtain an informed consent), it is
necessary that the patient know what the goals of the treatment are
and understand the realistic probabilities of the surgical risk. A preop-
erative geriatric multidimensional assessment is the most advanced
mode for ensuring that this communication is carried out in the most
realistic way.
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ment is to gather clinical information, it can be performed as a pre-
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ther investigated through more detailed evaluative instruments [25].
These can (or must) be administered by specialized personnel. In the
case of the pre-surgical evaluation, the geriatrist is the professional
figure with the most useful expertise for incorporating and inte-
grating basic skills with specialist skills in a pre- and post-procedural
care plan [17,26].
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