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Purpose of review

Epidemiological data show a continuous expansion of elderly population, associated

with an increased demand for surgical treatments by older patients. Geriatric

anaesthesia is emerging as a new subspecialty. Outpatient anaesthesia for elderly

patients requires greater specific knowledge and skills. Given the high economic and

social pressure, anaesthetists will be requested to treat an increasing number of elderly

as outpatients.

Recent findings

Functional status as a criterion for preoperative assessment of older patients has been

introduced in the last years. In comparison to inpatient, outpatient setting seems to

reduce the risk of postoperative cognitive disorders after surgery. Heart failure has

shown to be an important risk factor of perioperative complication and death in the

elderly; when more than mild, it contraindicates day surgery. Drug-eluting stents, which

require a double antiaggregative therapy for 12 months after positioning, formally

exclude patients from day surgery for that period. Sedation as a part of Monitored

Anaesthesia Care (MAC) has shown to be potentially dangerous, due to increased risk

of hypoxic complications and increased likelihood of cognitive disturbances. Effective

postoperative pain treatment after geriatric day surgery requires careful pain

assessment and drug titration. In the future, the development of telematic

communication systems will extend indications.

Summary

Recent findings contribute to a better comprehension of the most important specificities

of elderly patients undergoing day surgery and provide basic elements for a safe

perioperative management in the outpatient setting.
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Introduction
Population ageing is a worldwide phenomenon especially

in Europe, where persons over 65 years are projected to

represent in 2050 30% of the population. This will have a

major impact on the demand of healthcare services and

treatments, especially surgery.

It has been estimated that elderly people require surgery

four times more often than the rest of the population, and

that this number will increase by 25% by 2020 [1]. As this

will happen in a context of limited resources and growing

costs, it is foreseeable that there will be an increasing

demand for outpatient treatments and an increasing

pressure on surgeons and anaesthetists to operate in

ambulatory settings [2].
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0952-7907 � 2010 Wolters Kluwer Health | Lippincott Williams & Wilkins
This review summarizes current selection criteria, anaes-

thesia techniques and methods for postoperative pain

control in geriatric outpatient surgery.
The elderly patient and day surgery: challenge
or opportunity?
Considering an elderly patient as a possible candidate for

day surgery may be challenging for many reasons,

from the basal medical conditions and American Society

of Anaesthetists (ASA) class status to social selection

criteria, including caregiver availability, patient accep-

tance and comprehension.

At the same time, day surgery may be beneficial for

elderly patients. First of all, the reduced impact on the
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patient and family – which represents for adult patients

only one among many advantages offered by outpatient

settings – becomes in geriatric day surgery a very pre-

cious issue, given the decreased ability of older patients

to cope with changes in their environment and lifestyle.

Again, given the devastating effects perioperative infec-

tions play in elderly surgical patients, the reduced risk

of hospital infections – which is another advantage the

outpatient setting offers in comparison with inpatient –

is especially beneficial in the case of reduced or com-

promised immune defence, a common pattern in elderly

patients. Moreover, the brevity of hospital stay pro-

motes early reassumption of active mobility, also redu-

cing the risk of loss of autonomy, which is a major

challenge for elderly persons after inpatient surgery

and/or prolonged immobilization. Finally, some evi-

dence does exist in the literature that performing a

given operation as outpatient is accompanied by

reduced risk of postoperative disorders in comparison

with inpatient setting [3].
Day surgery procedures for elderly patients
Day surgery procedures that can be indicated in

the elderly are numerous: not only ‘basic day surgery’

(with cataract [4] and groin hernia repair [5] as the

most common routine examples), but also general

[6], gynaecological [7], urological [8] and orthopaedic

[9] surgery. Scheduling these patients for elective

day surgery instead of emergency surgery has proven

to be safer [10�]. Urological procedures and especially

transurethral resection of bladder tumour (TURBT)

are associated with increased risk of unplanned

overnight admission or readmission after discharge

[11].

Most of these procedures can be performed with mini-

mally invasive surgery and minimally invasive anaes-

thesia, and are safely manageable in ambulatory

settings [12]. Moreover, the majority of these surgeries

not only offer an effective solution for many problems

associated with sensorial/motor impairments (impaired

vision, difficulties in ambulating, incontinence, etc.),

but may produce a consistent increase in quality of life. In

other words, geriatric day surgery may have a relevant

social value, improving motion, functional autonomy

and continence and reducing costs related to disability

support.
Selection criteria
Specific, evidence-based selection criteria for elderly

outpatient do not exist, due to a lack of specific studies.

Moreover, due to high interindividual variability, elderly

represent a nonhomogeneous population and are difficult

to catalogue as a single group.
opyright © Lippincott Williams & Wilkins. Unauth
Age and functional status

Age as independent risk factor is difficult to assess, due to

statistical reasons and need for sufficiently wide studies.

Nevertheless, there is general agreement that age as an

independent risk factor for perioperative complications

and death should not be considered as an exclusion

criterion from surgery. In previous outpatient studies,

age above 65 years did not predict unanticipated admis-

sion [13,14], but was associated with increased risk of

intraoperative adverse events not affecting discharge

[15]. In another study, age above 85 years, prolonged

operative room stay, cardiovascular and cerebrovascular

disease, and general anaesthesia have been found to be

independent predictors of hospitalization and death after

day surgery [16].

Biological age, which is the result of pathophysiologic

ageing processes, comorbidity and genetic factors, seem

to be more important than chronological age in defining

the degree of fitness and performance of a given indi-

vidual when coping with health problems [17]. Func-

tional status [18], which has proven to predict mortality

among older hospitalized patients, is the sum of beha-

viours that are necessary to maintain daily activities,

including social and cognitive functions. Comprehensive

geriatric assessment (CGA) is currently used by geriatri-

cians to evaluate the degree of frailty in elderly patients.

Its use in preoperative assessment of surgical risk before

cancer [19,20��,21�] and noncancer [22��] surgery has

been recently reported. It is foreseeable that such an

approach will be extensively used in the future in pre-

operative evaluation of elderly patients.

Even though routinely prescribed, preoperative labora-

tory testing is of little value, as its abnormalities do not

predict outcome. As preoperative screening before catar-

act surgery, it has no relevance [23].

Social criteria

Availability of caregivers, which is usually ensured by

relatives, can be lacking if the patient is older or lives

alone. Social service availability varies considerably from

one country to another.

Patient comprehension, which is an important selection

criterion for day surgery, can be altered or reduced

due to sensorial deficits (visual, auditive) or cognitive

impairment. As a consequence, patient information

may become time-consuming and require specific skills

and empathy.

Willingness to undergo day surgery, which is influenced

by psychological status and may swing between enthu-

siasm and fear, seems to be greater in individuals with

higher educational qualification, working activity and

availability of home assistance [24].
orized reproduction of this article is prohibited.
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Preoperative assessment and evaluation

A full history and thorough clinical assessment is

required, especially in older and more compromised

patients. Patients over 70 years suffer from at least one

associated condition and in 30% of them comorbidities

are two or more. Polimedication is common and may

increase the risk for drug interaction. Compliance toward

medications may be insufficient. Analgesics and drugs

acting on central nervous system (CNS) may increase the

risk of falls. As the risk of thromboembolic complication

is increased, a proper preventive treatment should be

prescribed.

As a principle, not compensated, poorly stabilized

patients should be treated as inpatient, as they are at

high risk of perioperative complications.

Many studies indicate that the risk of perioperative

complications after day surgery increases in the presence

of pre-existing conditions, especially cardiovascular and

respiratory, but little evidence supports correlation

between outcome and coexisting disease.

Cardiovascular disease

Prevalence of cardiovascular disease (CVD) increases

with age and it is estimated that in Europe 19% of

men and 12% of women over 65 years have some degree

of CVD [25]. Preoperative risk assessment should focus

on three elements: the surgical risk for cardiac events

after the planned procedure, patient functional capacity

and risk indices [26��]. The surgical risk for day surgery

procedures is estimated below 1%, but randomized con-

trolled studies supporting this statement are not avail-

able. Functional capacity should be more than four

metabolic equivalents (METs), which corresponds to

the ability of climbing two flights of stairs. In some

elderly patients it may be difficult to evaluate, due to

coexisting motor disturbances. Heart insufficiency has

been reported as the main risk index of perioperative

complications [27]. Heart failure more than mild-to-

moderate excludes day surgery. Specific patterns of

CVD in the elderly are the high prevalence, the increased

risk for perioperative mortality in case of heart failure and

the relatively high frequency of aortic stenosis. Patients

who received drug-eluting stent (DES) in the previous

12 months need to be treated with double antiaggrega-

tive medication (aspirinþ clopidogrel) and are formally

excluded from day surgery during that period.

Chronic obstructive pulmonary disease

Chronic obstructive pulmonary disease (COPD) is a very

frequent condition in the elderly and is a recognized risk

factor for complication after surgery. Elderly patients

with COPD are often inveterate smokers and obese

and, given their scarce compliance toward medical
opyright © Lippincott Williams & Wilkins. Unautho
instructions, are difficult to treat as outpatients. Mucus

hypersecretion, respiratory infection and cardiovascular

comorbidity are prognostic risk factors which should be

carefully evaluated before deciding to treat them as

outpatients. Recent findings have emphasized the recur-

rent association between COPD and heart failure in the

elderly: in fact, due to increased pulmonary vascular

pressure and chronic hypoxemia, patients with COPD

are at increased risk of developing heart failure. The

association between these conditions poses important

diagnostic and therapeutic challenges [28�].

Diabetes

Diabetes affects 12–15% of patients over the age of 70.

Elderly diabetic patients may need to undergo day

surgery for skin ulcers, amputation and abscesses. The

degree of diabetes stability and patient adherence to

medical instructions are to be evaluated before accepting

them as outpatients. Diabetic neuropathy is accompanied

by increased risk of aspiration, orthostatic hypotension

and urinary retention. Dehydration is common, especially

in elderly diabetic patients.
Anaesthesia techniques
In general terms, all anaesthesia techniques, from local

to general anaesthesia, may be applied. Randomized

studies indicating which one should be considered the

most suitable in elderly outpatients have not yet been

published.

General anaesthesia

Depletion in neurotransmitters, reduced neuronal

density and reduced innervation of skeletal muscles

are induced by ageing and may cause reduction in anaes-

thetic drug consumption. Both reduced cardiac index

(which causes increased induction time) and reduced

baroreflex response (which causes reduced compensatory

tachycardia) increase the risk for intravenous anaesthetics

overdosing. Discrepancies between tele-expiratory and

plasma concentration, which are due to reduced alveolar

exchanges, may allow overdosing of inhaled anaesthetics.

Changes in pharmacokinetics (reduced hepatic and renal

flow, reduction in total body water) and pharmacody-

namics (increased sensitivity to CNS depressant agents,

reduction in minimum alveolar concentration with age by

4–5% per decade after 40 years) which can be observed

in the elderly are related to ageing processes. These

changes interfere substantially with the final action of

anaesthetic drugs and increase their side-effects.

Combining all these metabolic changes together with fast

track anaesthesia and day surgery may be challenging.

Reducing dosage and carefully titrating drugs is essential.
rized reproduction of this article is prohibited.
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Spinal anaesthesia

Age-related cardiovascular alterations, sympathetic block

and consequent decrease in peripheral vascular resistance

may produce intense hypotension and bradycardia

together with potentially dangerous consequences in

the case of reduced cardiovascular reserve. The risk of

urinary retention, especially in men and/or diabetic

patients, is known in elderly patients. Skeletal degener-

ation may increase technical difficulty.

Specific patterns of spinal anaesthesia in the elderly are:

reduced latency time, reduced cerebrospinal fluid (CSF)

volume and increased density. These two last factors

cause greater diffusion of local anaesthetics. Demielini-

zation of nervous fibres also causes wider block extension.

Consequently, a 40% reduction in local anaesthetic

dosage has been suggested [29]. Due to reduced volume

and increased density of CSF, baricity of hyperbaric

solutions is reduced and they become ‘less hyperbaric’.

Increased risk of urinary retention and need for post-

operative catheterization (40% of over 60s) after 2%

hyperbaric prilocaine in ambulatory setting has been

recently reported [30�].

Monitored anaesthesia care

Sedation plays an important role in increasing comfort

during procedures performed under local or regional

anaesthesia. Statistically, the combination of sedation

and local anaesthetics [monitored anaesthesia care

(MAC)] is the most frequent anaesthesia technique in

geriatric day surgery, due to the high number of elderly

patients undergoing cataract, inguinal hernia repair and

other minor ambulatory procedures. Proposing sedation

to elderly outpatients allows anaesthetists to obtain good

patient compliance and, at the same time, to perform a

minimally invasive anaesthesia, which are both important

goals in day surgery.

Given their limited physiologic reserves (reduced tachy-

cardia in response to hypotension and reduced ventilatory

response to hypoxia and hypercapnia), the elderly are

more prone to develop circulatory and respiratory com-

plications after sedation [31–33]. The risk of uninten-

tional general anaesthesia under propofol-based sedation

in elderly patients has been reported [34�]. Increased risk

of cognitive disorders after sedation has also been

reported [35�].
Postoperative pain management
It has been demonstrated that postoperative pain after

day surgery may last more than 3 days and affect quality

of life for more than 7 days [36]. Organizative aspects

such as clear instructions at discharge, availability of

analgesic drugs and follow-up are key factors [37], especi-

ally in geriatric day surgery.
opyright © Lippincott Williams & Wilkins. Unauth
Pain perception does not decrease with age. Fear of

addiction or cognitive impairment may restrain patients

in reporting postoperative pain. Dementia or aphasia may

make it difficult to assess. Easy and simple pain scales

should be preferred [38].

Multimodality combines different drugs with the aim of

reducing doses and minimizing side-effects of analgesics.

Local anaesthetics play a pivotal role both alone (field

block) and/or as a part of the anaesthesia plan. In both

cases, it should be remembered that they have limited

duration and that only continuous catheter administration

can protect against the reappearance of pain. Given the

risk of catheter misplacement, misunderstanding about

instructions and loss of sensitivity, patient compliance

and level of comprehension (of the patient himself and of

caregivers) should be carefully evaluated before deciding

to use such techniques.

NSAIDs are effective as single drugs only in the case of

light-to-moderate pain. In the elderly, an increased risk of

severe gastric complications in comparison to younger

patients has been reported [39]. Hypovolaemia and dehy-

dration, which are common in the elderly, may aggravate

the risk of acute renal insufficiency following their use,

especially in association with angiotensin-converting

enzyme (ACE) inhibitors [40] and in a dose-dependent

way [41].

Acetaminophen has few peripheral effects and no anti-

inflammatory action, and is widely used due to its high

safety profile. At the recommended doses of 4 g a day is

usually excellently tolerated. Associations of acetamino-

phen and minor opioids have shown to be well tolerated

in postoperative pain in the elderly.

Opioids are often indispensable in case of major day

surgery. Tramadol is well tolerated and effective and is

indicated in the case of moderate-to-severe pain. Slowly

titrating the dose is effective in reducing emesis. Con-

fusion after its use has been reported in the elderly.

Oxycodone, alone or in association with acetaminophen,

is widely used in the adult population. A recent review

has confirmed that oxycodone pharmacokinetics are age-

dependent and that careful and individual titration of the

doses is necessary in the elderly [42�]. Oxymorphone is a

minor metabolite of oxycodone and has been recently

introduced in the marketplace as oral opioid. Its use in

the elderly has been recently reviewed, but it does not

seem to have any particular advantages and should be

used with the same level of attention of similar drugs [43].

Context-sensitive analgesia is a synergic approach

to postoperative pain which considers the patient,

the surgical procedure and the postoperative scenario.

Ageing processes, comorbidity, intercurrent medication,
orized reproduction of this article is prohibited.
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expected pain, together with factors specifically related to

‘that’ patient (such as the presence of preoperative pain,

education and compliance to instructions, troubles in

swallowing tablets, etc.) are to be considered as a part

of context analysis.
Conclusion
The number of elderly patients undergoing day surgery

will increase in the near future, due to clinical, epide-

miological, social and economic reasons. This will bring

new challenges for anaesthetists, surgeons and nurses

operating in day surgery centres. Healthcare systems

and social services will also be involved in the challenge.

In the field of anaesthesia, the demand for advanced

skills on perioperative management of elderly patients

will make specific educational programmes mandatory.

Future research should focus on development of specific

selection criteria, minimally invasive surgical techni-

ques and effective and well tolerated postoperative pain

treatment.

The quality improvement in assistance levels and the

development of telematic communication systems

[44,45,46�] will lead to an extension of day surgery indica-

tions to the elderly.
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