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Purpose of review

There is a growing demand for greater efficiency in ambulatory surgery. The patient

population is increasingly sick which is also undergoing more advanced and

complex surgery. This creates a danger in discharging patients without meeting the

criterion of requirement of a responsible adult as an escort to accompany the patient

home. The purpose of this review is to examine the most recent findings to determine

whether an escort for patient discharge is necessary.

Recent findings

Recent studies have outlined the risks of discharging patients without escort after

ambulatory anesthesia. There are three aspects that deter discharge of patients without

an escort: medication used in general anesthetics or sedation; regional anesthesia;

and surgical factors. All these can affect the cognitive, memory and psychomotor

function of the patients, deeming them unable to perform normal daily activities such as

driving.

Summary

Both clinicians and patients may have underestimated the risks associated with

discharging patients without an escort after ambulatory anesthesia. There should be

greater awareness of this problem. Patient discharge without an escort after ambulatory

surgery under general anesthesia, sedation or premedication can potentially be

dangerous and is not recommended.
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Introduction
Advances in surgery such as minimally invasive tech-

niques, anesthetics pharmacology and regional anesthesia

have revolutionized ambulatory surgical care. Surgeries

performed on an ambulatory basis have also become more

popular owing to the ever increasing pressure on hospital

beds. There is an expansion of inclusion criteria for

ambulatory surgery, including elderly and obese patients.

This creates a danger in discharging patients without

meeting the criterion of requirement of a responsible

adult as an escort to accompany the patient home. Is the

presence of an escort to accompany a patient home after

ambulatory surgery an essential discharge criterion? This

review examines the current evidence in the literature on

whether an escort is necessary for patient discharge after

ambulatory surgery.
Prevalence of no escorts in ambulatory
surgical patients
In 1972, a survey conducted showed that 31% of patients

journeyed home were unaccompanied by a responsible
opyright © Lippincott Williams & Wilkins. Unautho
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person, 73% of car owners drove within 24 h of the

operation and 9% drove themselves home [1]. More than

three decades later, little has changed. In an observa-

tional study of 28 391 ambulatory surgical patients, an

incidence of 0.2% of patients without an escort was

reported and, of these, only 9% had their surgery can-

celled [2].

Compliance of patients with instructions may also be an

issue as shown by our follow-up study of 750 patients.

Four percent of patients drove vehicles within 24 h, 1.8%

consumed alcohol and one patient made an important

decision [3]. Similar results were found in England. Of

240 patients, 4.1% drove, 1.7% made important decisions

and 10% cooked, ironed or looked after children. A total

of 13.3% failed to have someone to stay with them for 24 h

and 1.3% spent the night alone at home [4].

In a recent survey of anesthesiologists, 11.2% were will-

ing to anesthetize ambulatory surgical patients with the

knowledge that they did not have an escort accompany-

ing them home later [5]. Chung et al. [6] demonstrated

that 79% of patients proceeded to surgery despite the
rized reproduction of this article is prohibited.
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knowledge of a lack of escort preoperatively. Also, 50% of

patients who did not have an escort claimed that they did.

A total of 28.2% of the patients went home without an

escort, had no responsible adult staying with them over-

night and some of the patients without escorts traveled

over 2 h alone after their surgery [6]. Ambulatory surgical

patients who had no responsible adult overnight ranged

from 4 to 28% [3,6]. In addition, Pavlin et al. [7] found the

lack of immediate availability of an escort accounting for

53% of system-related delays in discharge.
Why should we have an escort to accompany
patients home?
Patients who undergo ambulatory surgery have general

anesthesia, or local anesthesia with or without sedation, or

regional anesthesia with or without sedation. Sometimes,

they have a combination of regional and general anesthe-

sia. Each one of the above can have an effect that

precludes patients being discharged alone.

Effect of general anesthetics

Studies have demonstrated a significant impairment to the

cognitive and psychomotor performance after various

types of anesthesia, namely, general anesthesia and mon-

itored anesthesia care [8–10]. However, the extent and

duration of these are undetermined. It becomes difficult to

advise patients when they can safely return to normal daily

living activities. This is particularly important in ambulat-

ory surgery, as patients are often discharged 2–3 h post-

operatively. The cognitive failures questionnaire, a sub-

jective test to investigate failures of perception, memory

and motor function, has been used to study this issue

[11,12]. The questionnaire was conducted 3 days post-

operatively on 258 ambulatory surgical patients under-

going general anesthesia and 250 patients who had regional

anesthesia without sedation. A statistically significant

impairment of cognitive function was found in those

patients who received general anesthesia [11]. Anesthetic

agents can affect cognitive functions such as memory. By

demonstrating a difference in regional cerebral blood flow,

Veselis et al. [13] postulated that the episodic memory loss

produced by propofol could be due to the interference

of the brain region identified with the working memory

process.

In 12 healthy volunteers, Thapar et al. [10] demonstrated

that sedative or analgesic drug combinations, such as

midazolam 2 mg and propofol 35 mg, produced impair-

ment similar to or greater than that observed with a large

dose of alcohol. A combination of midazolam, fentanyl

and/or propofol produced a significantly greater degree of

impairment than alcohol at a blood alcohol concentration

of 0.11%. This alcohol concentration was higher than the

recommended safe limit for driving of 0.08–0.1% [10].

Midazolam appeared to be the key drug in producing
opyright © Lippincott Williams & Wilkins. Unauth
prolonged psychomotor and subjective impairment.

Even at 75 min, the psychomotor impairment such as

eye–hand coordination, subjective effects and short-term

memory remained affected greater than the recom-

mended safe limit of alcohol for driving [10]. However,

clinically significant difference of these psychomotor

impairment and subjective effects could not be demon-

strated at 180 and 240 min after midazolam, fentanyl and/

or propofol administration. There were several limita-

tions to this study. Only relatively low doses of drugs were

used; repeated administration of drug or bolus followed

by an infusion drug regimen was not explored. This study

used healthy volunteers who did not experience preo-

perative anxiety, sleep deprivation or postoperative pain

which may require analgesia. Furthermore, this could not

be extrapolated to the elderly population or different

ethnic groups. Nonetheless, this study demonstrated

potential prolonged psychomotor and subjective impair-

ment of the sedative or analgesic drugs used in ambu-

latory anesthesia. On the other hand, using a driving

simulator to test vigilance and reaction time, Horiuchi

et al. [14�] demonstrated that the driving ability was

remarkably impaired at 2 h after midazolam bolus com-

pared with propofol administration in healthy individuals.

They were also able to show that the plasma propofol

concentration 60 min after injection of 40–80 mg of pro-

pofol for a 5–8-min procedure was less than 100 ng/ml

[14�] and the driving ability returned to baseline.

Another prospective cohort study of 10 healthy volun-

teers was conducted by Grant et al. [15]. They studied the

psychomotor performance in terms of choice and second-

ary reaction time during recovery after a target-controlled

infusion of propofol. Their study concluded that reaction

time was impaired as the plasma concentration of pro-

pofol was increased. Psychomotor performance may not

be the most sensitive indicator of drug effect after seda-

tion [9]. Lichtor et al. [9] studied 12 healthy volunteers

receiving four common drug combinations: propofol

2.5 mg/kg; propofol 2 mg/kg and fentanyl 2 mg/kg; propo-

fol 2 mg/kg and midazolam 2 mg/70 kg; and midazolam

0.07 mg/kg and fentanyl 2 mg/kg. Sleep latency and psy-

chomotor performance were assessed at different time

intervals. Sleep latency was found to be a better instru-

ment in terms of sensitivity for detecting drug effect after

different anesthetic regimens. A combination of midazo-

lam and fentanyl was observed to have shorter sleep

latency than other drug combinations. Patients fell asleep

sooner 6 h after the injection of midazolam and fentanyl.

The recommendation was that patients must consider

driving and operating heavy machinery unsafe activities

up to 8 h after an injection of midazolam and fentanyl.

Also, there have been recent studies on the effect of

general anesthetics and driving performance. A pros-

pective, randomized within-participant design of three
orized reproduction of this article is prohibited.
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Table 1 Cognitive and psychomotor impairment similar to alco-

hol after different combinations of sedatives/anesthetics

Different sedative/anesthetic
combinations

Duration of effects
similar to blood
alcohol concentration
level exceeding the
safe limits for driving
in United States:
0.08–0.1%

Fentanyl 50 mg and propofol 35 mg 5–30 min
Fentanyl 50 mg and midazolam 2 mg 5–60 min
Fentanyl 50 mg, midazolam 2 mg and

propofol 35 mg
5–75 min

Fentanyl 1 mg kg�1, propofol 2.5 mg kg�1,
nitrous oxide and desflurane 1 MAC

2 h

MAC, minimum alveolar concentration of anesthetic agent. Reproduced
from [10,16].
treatments was as follows: no drug; general anesthetics;

and alcohol administered to 12 volunteers. A driving

simulator test was performed at 2, 4 and 24 h postanesthe-

sia. No significant effects were found on the performance

in a driving simulator compared with the control sessions

with a balanced general anesthetic with propofol, fenta-

nyl, desflurane and nitrous oxide at any time interval

postoperatively [16]. However, healthy volunteers rather

than patients were studied and these volunteers had

neither surgery nor postoperative pain medications.

Table 1 shows the duration of effect similar to a signifi-

cant alcohol level after a combination of drugs such as

fentanyl and midazolam (Table 1).

In addition, a prospective, comparative study on 20

patients undergoing knee arthroscopic surgery matched

to 20 healthy controls was performed [17]. The driving

simulation performance, electrocephalographically veri-

fied parameters of sleepiness and subjective assessment

of sleepiness were measured preoperatively and 2 and

24 h postoperatively. Patients showed attention lapses,

lower alertness levels and poor lane accuracy at the

preoperative testing versus control. The parameters were

worse at 2 h postoperatively, but they returned to normal

levels by 24 h.

Horiuchi et al. [18] recently evaluated the safety and

effectiveness of nurse-administrated low-dose propofol

sedation on 10 662 patients for diagnostic esophagogas-

troduodenoscopy. They concluded that it is a safe prac-

tice, but they also suggested that patients may be able to

drive themselves home or to their offices after the pro-

cedure [18]. This should be interpreted with caution as

the study included only American Society of Anesthe-

siologists (ASA) I and II patients undergoing a 5-min

diagnostic esophagogastroduodenoscopy. Also these

patients did not require any pain medication or antie-

metics in the postoperative period, which could further

affect the cognitive or psychomotor level. In addition, the
opyright © Lippincott Williams & Wilkins. Unautho
questionnaire regarding driving was provided to only 400

patients (4%). This may have introduced selection bias.

Therefore, general anesthetic has significant impairment

on cognitive, memory and psychomotor function, which

in turn affects the ability to carry out normal daily

activities like driving. After discharge, the functionality

of the patient was assessed by using the recently pub-

lished user-friendly, 14-item Functional Recovery Index

in a cohort of 688 patients [19��].

Effect of regional anesthetics

Regional anesthesia may render a patient’s limb

immobile for many hours. Patients undergoing surgery

having had regional anesthesia with sedation would be

exposed to the pharmacodynamic effects as stated above.

Using a Balance Master (NeuroCom International Inc.,

Clackamas, Oregon, USA), a computerized force plat-

form, patients receiving 5 mg of heavy bupivacaine

(7.5%) with 10 mg intrathecal fentanyl were shown to

have impairment of functional balance at 150–180 min

afterwards [20].
Effect from surgery
Surgery itself may impair the ability of the patient to

drive. In a study of patients undergoing total knee

arthroplasty, the brake response time returned to normal

at 3 weeks after surgery [21]. The degree of functional

recovery in patients after surgery may be related to the

specific type of surgery. The self-rated quality of recovery

score was significantly different between minor and major

surgery, not to mention sex and age also had an impact on

the degree of perceived functional recovery [22]. The

Functional Recovery Index developed by Wong et al.
[19��] can be used as a tool to evaluate the recovery of

patients after their hospital discharge. Furthermore, there

is evidence that unrelieved pain may decrease psycho-

motor cognitive performance [23]. This further aggra-

vates the effect of anesthesia on functional capabilities.

Postoperative pain is an important factor which may

hinder recovery from surgery. A recent systematic review

found four significant predictors of postoperative pain:

preoperative pain, anxiety, age and type of surgery [24��].

This may help us recognize those at risk and to imple-

ment intervention at an earlier stage.
Criteria for discharge
Patients will be considered fit to be discharged home

once the discharge score or criteria are met [8]. Ambu-

latory surgical patients may not have completely regained

the physiological state at discharge. Therefore, discharge

home does not necessarily equate to complete recovery of

the physiological state and by no means the preoperative

functional state.
rized reproduction of this article is prohibited.
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Compliance
Patients frequently disregard hospital instructions [1]. In

the survey of 240 patients by Cheng et al. [4], 25% of the

patients were unable to comply with the postoperative

instructions in full. Patients often forget verbal instruc-

tions or ignore them altogether [25,26]. Another study

suggested failure to adhere to written instructions could

be related to low health literacy and age [27].

The potential for unnecessary harm from noncompliance

with postoperative instruction will always be present [4].

Therefore, it is important that patients understand the

implications and the potentially life-threatening con-

sequences of noncompliance.
Role of escort
There are few guidelines for the role of escort. Most units

would insist on a responsible adult who is physically fit to

come to the aid of the patient. A responsible adult can be

defined as a person who has the physical and mental

ability to assist the patient, recognize when help is

needed and to summon help should the patient be unable

to do so. The minimum age of this attendant could range

from 16 to 18 years [28]. However, there are no guidelines

on how frequently the patient should be checked and

how much supervision is required. This is further com-

pounded overnight when a carer in a different room has

less chance of detecting problems than one sharing the

same bedroom [4].

Furthermore, the escort can relay postoperative infor-

mation which the patient may have difficulty retaining

after hypnotic agents, sedation or opioid. He/she can help

the patient administer analgesic or antiemetics at home.

The carer can also assist in the normal daily activities

such as cooking and making decisions.
Recommendations and legal aspects
In a 10-year case review of litigations in ambulatory

surgery by the Canadian Medical Protective Association,

three malpractice cases of car accidents after ambulatory

surgery in patients without an escort were identified. One

was a case of intranasal midazolam for sedation [29��].

Another case was a patient with minimal sedation of

midazolam 2 mg, fentanyl 50 mg and propofol 50 mg

intravenously (i.v.) being discharged without an escort

[29��]. He subsequently drove himself home and had an

accident, which left him quadriplegic. Also, sedation as

little as 1 mg lorazepam as a premedication could also

deem a clinician to be negligent for allowing the patient

to drive home [29��].

There have also been adverse events in children after

discharge postoperatively. In many cases, children may
opyright © Lippincott Williams & Wilkins. Unauth
need deeper sedation with higher dosage. The American

Academy of Pediatrics (AAP)/American Academy of

Pediatric Dentistry (AAPD) have recommended dis-

charge criteria to minimize the likelihood of adverse

events following sedation. The guideline suggests that

a child transported in a car safety seat should be accom-

panied by at least two adults upon discharge such that

transportation to and from a treatment facility is provided

by one of the adults, while the other one can take care of

the child [30].

There should be wider recognition among anesthesiolo-

gists, surgeons and nursing staff regarding the importance

of the presence of an escort after sedation or premedica-

tion, as well as general anesthetics. Patients should be

made aware of the importance of having an escort on

discharge home and overnight, together with written

information regarding the functional activities which

should be avoided after anesthetics or sedation. This

includes driving, operating machinery, riding bicycles

or taking a responsible role such as taking care of chil-

dren. Patient education should ideally take place at the

time when the decision for surgery is made or in the

preoperative clinic. Written as well as verbal instructions

should be provided and an interpreter should it be

necessary. The name and contact details of the escort

should be ascertained preoperatively.

The Ambulatory Anesthesia guidelines from the ASA

state: ‘A licensed physician should be in attendance in the

facility or in the case of overnight care, immediately

available by telephone at all times during patient treat-

ment and recovery and until the patients are medically

discharged’ [31]. It would be the responsibility of the

anesthesiologist and surgeon regarding the ‘fitness’ for

patients to be discharged home as suggested by the

Australian College of Anesthetists [32]. The recommen-

dations from various anesthesia societies are summarized

in Table 2 [31–36].

If no known escort is available before surgery, the elec-

tive procedure should be cancelled, rescheduled or the

patient should be admitted overnight in the 23 h care

unit. Patients’ compliance with finding an escort for

discharge may increase if the cancellation of the surgery

is impressed upon them. If an escort is not available after

anesthesia has been administered, elective hospital

admission should be arranged. If, however, an escort is

available at the patient’s home but is unable to travel to

the hospital to accompany the patient home, a form of

hospital transport should be arranged. The driver or

someone should be able to call for help when necessary

during the journey home and the patient should be

accompanied all the way into his/her accommodation.

Whereas some units allow patients to return home under

the care of a taxi driver as long as they have an adult carer
orized reproduction of this article is prohibited.
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Table 2 Recommendations of current guidelines

Anesthesia associations Summary of recommendations Comments

American Society of
Anesthesiologists (2003) [31]

It recommends, in part, that patients who receive
other than unsupplemented local anesthesia
must be discharged with a responsible adult.

It does not mention about driving.

Canadian Anesthesiologists’
Society (2008) [33]

It advises patients about the additive effects of
alcohol and other sedative drugs, about the
danger of driving or the operation of other
hazardous machinery in the postoperative
period and of the necessity for attention
by a competent adult.

It mentions about driving and the use
of hazardous machinery. It also states
the postoperative period most commonly
being 24 h postoperatively.

Royal College of Anaesthetists
(2009) [34]

It recognizes information should be given verbally
and in written form upon discharge. It also
recommends that a responsible adult needs to
remain available for 24 h after surgery.

It has not differentiated between patients
undergoing general anesthesia and
those who had local anesthesia only.

Association of Anaesthetists in
Great Britain and Ireland
(2005) [35]

It advises patients to avoid driving for 24 h, especially
after receiving sedation, until pain or immobility
from operation allows them to safely control the car.

It is not specific regarding the need for
an escort to accompany patients home.

Royal College of Surgeons of
Australia and New Zealand
(modified in 2009) [32]

It states that the discharge arrangements are the
responsibility of the anesthetist and the surgeon.
It advises specifically that patients should not drive
until physical and mental recovery is compatible
with safe driving.

It states that safe driving could be 24 h or more.

British Association of
Day Surgery [36]

It advises patients to have a responsible adult to take
them home and a carer at home for the next 24 h.
waiting to meet them at the end of the journey [4], others

may consider leaving a patient in the ‘care’ of a stranger

unsafe, especially as the short-term memory may be

affected by anesthetic drugs [13]. If a taxi ride is arranged

for the patient to go home, the taxi driver does not

necessarily have the obligation to be the responsible

adult accompanying the patient en route. There is also
opyright © Lippincott Williams & Wilkins. Unautho

Figure 1 Recommendation for safe patient discharge after ambula

Flow chart showing the recommendations for safe patient discharge after a
an issue of getting from the transport vehicle into the

accommodation safely.

It is the obligation of the caregiver to prevent the patient

driving home. If the patient insists on driving home

within 24 h postoperatively, the police or local authorities

should be informed as the patient is endangering himself/
rized reproduction of this article is prohibited.
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herself as well as the general public [28]. There is a lack

of current guidelines and, if they exist, they tend to be

nonspecific. In the United Kingdom, the Drivers and

Vehicle Licensing Agency (DVLA) [37] suggests that

there is no need to advise the DVLA unless the medical

condition is likely to affect safe driving for longer than

3 months. The DVLA advises that the decision about the

capability to drive should be based upon recovery from

anesthetics (sedation and cognitive impairment), the

distracting effect of pain, impairment due to analgesia

as well as any physical restrictions due to the surgery, but

does not offer any specific advice.

If the patient insists on leaving the hospital premises,

he/she should sign a self-discharge against medical advice

form. This way, written information is given to the

patient explaining why discharge is potentially hazardous

and what consequences may arise from leaving without

an escort. However, another dilemma is introduced: is the

patient competent to make an informed decision to sign

the self-discharge form? Signing a waiver of discharge

against medical advice is by no means the perfect

solution, though it is the best available method to deter

patients from harming themselves and others. A summary

of the recommendation for safe patient discharge is

shown in Fig. 1.

Conclusion
Patient discharge without an escort after ambulatory

surgery under general anesthesia, sedation or premedica-

tion can potentially be dangerous and is not recom-

mended. The role of an escort should be more than

merely providing the patient with ‘the ride home’. Hos-

pital administrators should implement policies to prevent

patient discharge without an escort. Surgeons, anesthe-

siologists and nurses involved in patient care and dis-

charge after ambulatory surgery should be aware of these

policies and guidelines. Patients certainly should not be

allowed to drive home after administration of any kind of

hypnotic, sedative or opioid. This should be a funda-

mental issue of patient safety and good standard of care in

relation to ambulatory anesthesia [8,29��].
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