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ABSTRACT

Background Ambulatory surgery lowers hospitalisation
costs, shortens the time to return to work but requires
caution regarding socioenvironmental risk factors for
complications and rehospitalisation.

Methods This was a single-centre prospective cross-
sectional observational study conducted in a university
hospital centrein January 2017. The primary objective was
to assess the rate of conversion from ambulatory surgery
to conventional hospitalisation or emergency department
visit within 30 days following discharge from ambulatory
unit. Secondary objectives were to describe the
socioenvironmental characteristics of outpatients and to
identify risk factors for severe postoperative complications.
Results 598 outpatients were included. The most
represented surgical specialties were ophthalmology
(23.5%), gynaecology (19%) and orthopaedics (17.7%).
Patients’ mean age was 50.8 years (SD, 19.8) and the
male/female sex ratio was 0.68. There were 22 (3.68%,
95% Cl 2.32% to 5.52%) severe complications, including
11 (1.84%, 95% Cl 0.92% to 3.27%) conversions to
conventional hospitalisation and 11 (1.84%) conversions to
emergency department visit, 3 of which led to readmission.
Regarding socioenvironmental characteristics, 116
outpatients (19.7%) lived alone but were not isolated and
15 (2.6%) lived alone and were socially isolated. Following
ambulatory surgery, 9 outpatients (1.6%) returned home
on foot, 20 (3.4%) by public transportation and 8 (1.4%)
drove home; 133 outpatients (13.7%) were alone the first
night following surgery. Severe complication rates were
not significantly different according to socioenvironmental
subgroups.

Conclusion In our study, the prevalence of severe
complications was low, conforming to the literature.

The study was underpowered to estimate the effect of
socioenvironmental variables.

INTRODUCTION

Ambulatory surgery currently accounts for
the majority of surgical procedures in western
countries. Since 2009, the rate of ambu-
latory surgery is 87% in Canada (Alberta

! Isabelle Maréchal, Denis Thillard,! André Gillibert,?

Strengths and limitations of this study

» The majority of patients that had ambulatory surgery
during a 1-month period were included.

» The standardised collection of information by a sin-
gle evaluator reinforces the reliability of our data.

» The follow-up at 30 days was performed on pa-
tients’ medical records in the university hospital
centre where the outpatients had received their day
surgery.

province), 83.5% in the USA (with Medi-
care programme), and ranges from 50% to
62.5% in England, Denmark, Netherlands
and Sweden.' In France, the objective is to
increase the rate of ambulatory surgery from
54% in 2016 to 66.2% in 2020 and 70% in
2022.°

Safety in surgery and anaesthesia is tradi-
tionally measured by perioperative mortality
and morbidity rates. Ambulatory surgery
lowers hospitalisation costs, shortens the time
to return to work and may decrease the risk of
some hospital-related complications such as
hospital-acquired infections. However, ambu-
latory surgery also reduces the time available
to monitor severe complications. Readmis-
sion in an ambulatory setting may indicate
a severe complication that would have been
managed earlier if the patient had been
hospitalised in a conventional setting. While
surgical complication rates are mainly depen-
dent on surgery and patient characteristics,
the loss of chance due to ambulatory setting
may be better assessed by the rate of readmis-
sion or emergency department visits. Another
indicator is the rate of conversion from
ambulatory surgery to conventional hospital-
isation. Conversions are not associated with
any loss of chance compared with scheduled
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conventional hospitalisation but may indicate organisa-
tional concerns such as the absence of an escort home
after discharge. The rate of conversion from ambulatory
surgery to conventional hospitalisation varies between
1.34% and 3.4%, according to studies.*™ The causes
can be surgical (pain, bleeding and surgical recovery),
anaesthetic (postoperative nausea and vomiting, drows-
iness, and aspiration), medical (heart attack, diabetes
and thromboembolic event) or socioenvironmental
factors (absence of an escort home, insufficient home
support and patient request).” In a cohort of 297092
patients, within 30 days after discharge from ambula-
tory surgery unit, 1.5% were readmitted to hospital and
9.8% presented to emergency department but were not
readmitted.”

Further improvements are needed in the quality of
ambulatory surgery. In a series of 285 incidents in a
quality management system database during a period of 5
years, 40% were found to be preoperative (cancellation/
rescheduling, skin preparation, anticoagulation problem,
failure to fast), 15% intraoperative (wrong operative site,
technical, anaesthetic incident), and 46% postopera-
tive."” The low frequency of major complications in ambu-
latory surgery supports the improvement of procedures
regarding the speed of recovery using patient’s perceived
recovery as outcome.''

Appropriate patient selection is the key for a positive
outcome and can prevent postoperative complications
in ambulatory surgery.'*'* Eligibility criteria can vary,
according to medical and surgery selection criteria and
also psychosocial and environmental criteria. Patients
must consent to surgery as well as to day care manage-
ment."*'* In several countries, it is mandatory for patients
to be escorted home and monitored at least one night
after discharge by a responsible adult.'”® The escort
must be able to understand the postoperative care proce-
dures and must accept the responsibility of monitoring
the patient.”” Long distances between postoperative resi-
dence and hospital are not exclusion criteria. Preferably,
the distance should not be too long, in order to avoid
any delay in emergency rehospitalisation. There is a possi-
bility of agreement between hospitals for the manage-
ment of some types of complications. Patients should not
drive just after their discharge from ambulatory surgery
unit.”™"® Other factors to be taken into consideration
are the accessibility of their home and available equip-
ment, as well as telephone access."*™” The evaluation in
the previous articles was done between 1989 and 2010,
while our study was conducted in 2017. Since ambulatory
surgery has developed substantially in the last years, it was
important to evaluate its impact.

Although socioenvironmental variables are taken into
account in ambulatory settings, their use is based on
expert advice and little is known about the influence of
socioenvironmental characteristics on outpatient surgery
outcomes. The primary objective of this study was to assess
the rate of severe complications in ambulatory surgery,
defined as conversion to conventional hospitalisation

or emergency department visit within 30 days following
discharge from ambulatory unit.

The secondary objectives of this study were to describe
the socioenvironmental characteristics of outpatients
and to identify risk factors for severe postoperative
complications.

METHODS

Study design

This single-centre prospective cross-sectional observa-
tional study was conducted at Rouen University Hospital,
France and the intent was not to intervene. The study is
reported following the STrengthening the Reporting of
OBservational studies in Epidemiology statement.

Setting

The study was conducted during a 1-month period in
January 2017. Data collection was carried out by a single
evaluator, a year-2 public health medical resident. A form
was used to manage data entries.

Participants

All adult patients scheduled for ambulatory surgery at
Rouen University Hospital, France, were eligible, regard-
less of the type of surgery. Non-inclusion criteria were age
under 18 years old and patient’s refusal.

Variables

A 4-part questionnaire containing 25 questions was drawn
up, according to current recommendations for ambula-
tory surgery and to the available literature, since there
was no validated tool including all the variables that we
were interested to collect. In the first part, demographic
and socioenvironmental characteristics were collected
according to literature review and French recommenda-
tions for ambulatory surgery.16 The second part contained
data related to surgery, including American Society of
Anesthesiologists classification of physical status.!”

The third part included data collected to better
describe the profile of outpatients: level of education,
lifestyle, with children and their respective age, profes-
sional activity and health insurance. The fourth part
contained environmental characteristics and variables
related to organisation after discharge from the ambu-
latory unit. These included the means of transportation
home, a return home without a patient escort, a return
to the home of a patient escort, the presence of a patient
escort the first night after surgery, the presence of a tele-
phone at home and the ability to answer it, and a need to
be called at 1 week after surgery, the travel time in hours
until arrival home, the time the patient plans to be home
alone, whether the patient plans to drive within 24 hours
following surgery and whether she/he will have to take an
important decision within 24 hours following surgery. No
validation was needed and no total score was calculated,
since it was a multidimensional scale and since we were
interested in analysing each item.
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The questionnaire was filled in the postoperative
period in the ambulatory surgery unit and before the
patient’s discharge. One month after discharge, data were
collected from the patient’s medical records in order to
assess the primary endpoint: severe postoperative compli-
cations defined as conversion to conventional hospitalisa-
tion or to emergency department visit within 30 days after
discharge from ambulatory unit, delay chosen according
to the literature.’

Data sources/measurement
Data related to surgery were collected from medical
records. All other variables were collected from patients’
declarations in face-to-face interviews with the primary
investigator.

Secondary endpoints were patients’ socioenviron-
mental characteristics.

Bias

Data collection was carried out by a single evaluator, in
order to ensure homogeneous reporting. The quality
of data collection was achieved using a form to manage
data entries. A representative sample size of ambulatory
surgery unit patients was selected in order to provide
external validity of the study results.

Study size

Based on the rate of postoperative complications found
in the literature (conversion from ambulatory surgery to
conventional hospitalisation or emergency department
visit within 30 days following discharge from ambulatory
unit), we calculated that 596 patients would be required,
with a prevalence estimated at 5%, in order to have a
type I error rate corresponding to a coverage probability

for confidence intervals of about 5% and a precision
£=0.01750.

Quantitative variables

Patients with unanticipated hospital admissions were
pooled with patients with severe complications as outcome
variable because both reflect a severe complication after
ambulatory surgery. Detailed results are presented for
each of them for further clarity.

Statistical methods

Patients’ characteristics are described by means and SD
for continuous variables and by frequencies for categor-
ical variables. Confidence intervals of proportions were
calculated by the Clopper-Pearson method. Comparisons
of variables according to the occurrence of unanticipated
hospital admissions or severe complications were assessed
using the skeweness-corrected score 95% two-sided Cls
of risk ratios according to Laud’s method."® No multiple
testing procedures were applied. The statistical analysis
was performed using R software, V.3.5.0.17

Patient and public involvement
No patients involved.

RESULTS

Participants

A total of 598 patients were included, which represented
85.4% of eligible outpatients (figure 1). Other patients
(n=102) were not evaluated because they were less than
18 years old, refused participation, or because they were
discharged before the evaluator’s assessment.

Descriptive data
Demographics, anaesthesia and surgery characteristics
are presented in table 1.

Socioenvironmental characteristics before ambulatory
surgery are shown in table 2.

Eligible (N=700)

Non inclusion (N=102)

- Age < 18 years old

- Patient’s refusal

- Patient discharged before

Inclusion (N=598)

evaluator’s assessment

!

'

Unanticipated
hospital admission
(N=11)

Non-scheduled emergency
department visit in the
30 days after ambulatory surgery

No unanticipated
hospital admission or
severe complication

(N=11) (n=576)

! }

—

Medical Surgical Organisational Medical Surgical
(N=6) (N=2) (N=3) (N=8) (N=3)
Figure 1 Study design.
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Table 1 Description of population according to medical
and surgical characteristics

Population characteristics Total (n=598) (%)

Sex ratio (M/F) 0.68
Mean age+SD (years old) 50.8+19.8
ASA score
1 502 (84.8)
2 53 (9.0)
3 36 (6.1)
4 1(0.2)
Type of anaesthesia
General 281 (47.5)
Locoregional 99 (16.6)
General and locoregional 16 (2.7)
Local 196 (33.2)
Type of surgery
Ophthalmology 141 (28.5)
Gynaecology 114 (19.0)
Orthopaedics 106 (17.7)
Plastic 50 (8.3)
Ear-nose-throat 32 (5.3)
Maxillofacial 29 (4.8)
Hand surgery 26 (4.3)
Vascular 20 (3.3)
Arteriography 17 (2.8)
Pneumology 16 (2.7)
Odontology 16 (2.7)
Sismotherapy 12 (2.0)
General surgery (cholecystectomy, 8(1.3)
umbilical hernia, endometriosis, anal
fistula)
MRI 2(0.3)
Treatment of iron deficiency 3(0.5)
Weekday of intervention
Monday 150 (25.1)
Tuesday 115 (19.2)
Wednesday 120 (20.1)
Thursday 115 (19.2)
Friday 98 (16.4)

Continuous variables are expressed as means and SD and
categorical variables as frequencies.
ASA, American society of anesthesiologists.

Table 3 shows organisational characteristics after
discharge from ambulatory unit.

Outcome data

The rate of severe complications after day surgery was
3.68% (95% CI 2.32% to 5.52%), with 1.84% (95%
CI 0.92% to 3.27%) of conversions to conventional

Table 2 Description of population according to
socioenvironmental characteristics before ambulatory

surgery
Population characteristics

Total (n=598) (%)

Legal protection 14 (2.4)
Language barrier 13 (2.2)
Level of education
Elementary school 121 (20.6)
Middle school 139 (23.6)
High school 74 (12.6)
Baccalaureate/high school diploma 107 (18.2)
University/college 147 (25.0)
Isolation
Alone, not isolated 116 (19.7)
Alone, isolated 15 (2.6)
With family, friends or in an institution 457 (77.7)
With children 402 (68.8)
Number of children
1-2 258 (63.7)
3-4 117 (28.9)
5 or more 30 (7.4)

Age of children (several responses possible if more than one
child)

0-5 years old 68 (14.3)
6-10 years old 63 (13.3)
11-18 years old 66 (13.9)
>18 years old 278 (58.5)
Professional activity
Yes 244 (41.2)
Retired 191 (32.3)
No (unemployed, on sick leave, 157 (26.5)
housewife/husband, student, other
reason)
Health insurance
Mandatory 10 (1.7)
Mandatory and supplementary 524 (91.3)
Free universal 40 (7.0)

Continuous variables are expressed as means and SD and
categorical variables as frequencies.

hospitalisation and 1.84% (95% CI 0.92% to 3.27%) to
emergency department visit within 30 days after discharge
from ambulatory unit.

Main results

The reasons for conversion to conventional hospitalisa-
tion are presented in figure 1. The data of one patient,
who refused conversion to conventional hospitalisation
despite uncontrolled diabetes mellitus, is not presented
in this figure.
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Table 3 Description of population according to
organisation after ambulatory surgery

Population characteristics Total (n=598) (%)

Means of transportation to return home

Ambulance 128 (22.0)

Car 398 (68.4)

Taxi 27 (4.6)

Public transportation 20 (3.4)

On foot 9(1.6)
Return home alone 35 (6.0)

By taxi 22 (3.8)

By own car 8 (1.4)

By public transportation 4(0.7)

On foot 1(0.2)
Return to the home of a patient escort 24 (4.5)
Driving own vehicle within 24 hours 22 (8.7)

following surgery
Travel time within 24 hours following surgery

One or less than 1hour 573 (96.3)
Two hours 19 (8.2)
At least 3hours 3 (0.5)
Not alone for the first night 465 (86.3)
Mean time alone in the 24 hours 3.7 (6.6)
following surgery (SD) (hours)
Important decision-making within 33 (6.2)
24 hours following surgery
In possession of a home telephone 8 (1.3)
and able to answer it
Need to be called 1 week following 319 (55.3)

surgery

Continuous variables are expressed as means and SD and
categorical variables as frequencies.

There were 11 conversions to conventional hospital-
isation within the first 30 days after ambulatory surgery:
six were for medical reasons, two for surgical reasons and
three for organisational reasons. The six medical reasons
were: a third degree anaphylaxis after suxamethonium
injection with intensive care hospitalisation, pulmonary
and urology sepsis, postsurgery hypoxia, nausea and
vomiting, pain, and drowsiness and weakening. The two
surgical reasons were: a longer laparoscopy time due
to the discovery of lymph nodes and a haemorrhage
complication during ophthalmology surgery. The three
organisational reasons were: a late end-time of surgical
interventions that was not compatible with a same-day
discharge. Ten patients were discharged the following day
and one patient was hospitalised for 48 days (the patient
with pulmonary and urology sepsis). The types of surgery
leading to conversion were: general surgery (n=2), gynae-
cology (n=1), maxillofacial (n=1), ophthalmology (n=1),

ear-nose-throat (n=1), orthopaedics (n=2), plastic surgery
(n=1), pneumology (n=1), and vascular surgery (n=1).
There were 11 conversions to emergency department
visit within the first 30 days after ambulatory surgery:
3 (27.3%) at 1day after surgery, 2 (18.2%) at 2 days, 2
(18.2%) between b and 7 days, 3 (27.3%) between 12 and
14 days, and 1 (9.1%) at 25 days. The reasons for these 11
emergency department visits were: surgical (n=3), sepsis
and suture complications; and medical (n=8), pain (n=4),
pneumonia (n=1), cardiac complication (n=1), arthritis
(n=1), and inflammation of venous line (n=1). Among
the 11 patients who presented to emergency department,
3 (n=27%) were hospitalised: 1 for arthritis after mate-
rial ablation (6 days of hospitalisation with antibiotic
therapy), 1 for wound dehiscence (14 days of hospitalisa-
tion, wound positive to Staphylococcus aureus methicillin
sensitive), and 1 for pneumonia (32 days of hospitalisa-
tion, nosocomial infection). The types of surgery were:
general surgery (n=1), gynaecology (n=4), orthopaedics
(n=1), hand surgery (n=4) and vascular surgery (n=1).

Other analysis

Table 4 presents the comparison between patients with
and patients without complications. There were no signif-
icant differences in severe complication rates according to
socioenvironmental characteristics. None of the patients
with a language barrier had an unanticipated hospital
admission or severe complication.

DISCUSSION

Key results

In this study, we have assessed socioenvironmental criteria
and severe postoperative complications in outpatients.
The rate of complications found in our population was
1.84% which is compatible with the rates found in the
largest samples of the literature as 1.34% in Australia in
1989-1992.,* 1.42% in Canada before 1998, or 2.67% in
Canada in 2008-2010.°

Limitations

Our study has some limitations, as the single centre
design and the follow-up at 30 days that was performed
on patients’ medical records in the university hospital
centrewhere the outpatients had received their day
surgery. The number of complications was low so compar-
isons between outpatients with and without complications
were underpowered.

Interpretation

In our study, the distribution of surgical/medical/socio-
environmental reasons for conversion to conventional
hospitalisation was n=2 (18%)/n=6 (55%)/n=3 (27%),
which cannot be compared (insufficient statistical preci-
sion) to the n=80 (40%)/n=80 (40%) /n=40 (20%) found
by Whippey in 200 conversions to conventional hospital-
isation in Canada in 2008-2011.°
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Outpatients with Outpatients without
unanticipated hospital unanticipated hospital
admissions or severe admissions or severe

complications (n=22) (%) complications (n=576) (%) Risk ratio (95% Cl)

General or general with locoregional 14 (4.7) 283 (95.3) 1

Level of education

University/college 8 (3.1) 246 (96.9) 0.96 (0.38 to 2.34)

Alone (isolated or not) 2 (1.5) 129 (98.5) 1

Number of children

>3 3 (2.0 144 (98.0) 0.68 (0.15 to 2.30)

0-10 years old 4(3.8) 101 (96.2) 1

Professional activity

No 13 (3.8) 326 (96.2) 1.54 (0.62 to 4.33)

Ambulance, car or taxi 17 (3.1) 536 (96.9) 1

Return home

Not escorted 1(2.9) 34 (97.1) 0.88 (0.04 to 3.78)

Alone 21 (4.0) 503 (96.0) 1

Driving in relation to surgery

After 24 hours or no driving 21 (3.6) 555 (96.4) 0.70 (0.17 to 14.28)

<1 hour 21 (3.6) 555 (96.4) 1

In possession of a home telephone and able to answer it

No 1 (12.5) 7 (87.5) 3.82(0.20 to 14.11)

Continuous variables are expressed as means and SD and categorical variables as frequencies.

In our study, we found a rate of 1.84% of emergency  same study.”’ McIsaac found much higher rates of 30-day
department visits within 30 days after ambulatory surgery, emergency department visits (9.8%) in 2002-2012 in
slightly less than the 3.7% reported in a study conducted ~ Ontario, Canada.” The differences may be explained by
in Finland in 2007 and a readmission rate of 0.5% of  different surgery types, as authors found risks fourfold
outpatients, compatible with the 0.7% observed in the  higherin general surgery than in plastic surgery, different
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distributions of age and/or comorbidities, and different
rates of access to emergency department for the same
symptom between countries.

The mean age (50.8 years old) in our study was higher
than in the general population in France (41.2 years old in
2017),%" while male/female sex ratio was 0.68 compared
with 0.94 in the general population in France in 2018,
according to age structure.” This may be explained by
the high number of gynaecology surgeries done in ambu-
latory surgery in our centre. We found a similar level of
education in our sample and in the general population
in France in 2014: 20.6% of outpatients had no diploma
or elementary school level vs 25.2% in the general popu-
lation, and 25% had done university/college studies
compared with 27.8% in the general population in
France.” The unemployment rate was similar in our
sample (8.5%) and in the general population in 2017
(9.4%).*

We did not find a significant effect of socioenviron-
mental characteristics on ambulatory surgery patient
outcomes but the study was not powered to find one.
We wanted to present the descriptive statistical analysis
of socioenvironmental criteria in relation to postopera-
tive complications because previous studies only partially
evaluated these criteria. Moreover, the area in which and
the period during which this study was conducted allowed
us to complete existing data in the literature. Another
French study reported that among patients screened for
ambulatory surgery, 10% of patients were scheduled to
be operated in conventional hospitalisation because of
socioenvironmental factors that were not compatible
with day surgery.” Their data suggest a potential benefit
of collecting outpatients’ socioenvironmental character-
istics in the planning stage of surgery, allowing patients
with a fragile state to be treated in a conventional hospital
setting. However, we show that some environmental vari-
ables are not always taken into account following ambu-
latory surgery, as a return home without a patient escort.

In our study, 2.4% of patients were under legal protec-
tion and 2.2% had a language barrier. National French
guidelines for treating patients in an ambulatory surgery
setting consider a language barrier, and neurological or
psychiatric pathologies that could interfere with a good
understanding of surgical procedures to be performed.
Theoretically, this can be compensated by the presence
of a translator or a tutor, but in practice, this can be a
problem when the patient is in the operating room. A
language barrier has been shown to be associated with
a decreased understanding of the surgical procedure
and the severity of complications even if the outpatient
previously viewed a supplementary slide presentation
with images explaining the surgical procedure.”” Another
study found that inpatients with limited English stayed
6% longer in hospital than inpatients with proficient
English.”®

Patients should be escorted home after discharge,
since emergency admission may be required if a major
complication occurs early. We identified 3.4%, 1.6%

and 1.4% of outpatients that returned home by public
transportation, on foot, or driving their own car, respec-
tively. A French national study found that 32% of private
hospitals and 60% of public non-university hospitals had
no regulations regarding means of transport home after
discharge. A patient escort is usually scheduleded for
the outpatient’s discharge and for the next 24 hours, but
unplanned situations arise. In the present study, 6% of
outpatients declared that they returned home without an
escort and 13.7% that they were alone for the first night
after surgery. Interestingly, patients had agreed during
their preoperative medical appointment to adhere fully
to the instructions for ambulatory surgery. These data
were collected on the day of surgery and reflect the sum
of failures to either schedule a patient escort or an escort
who did not present at the time of discharge. Since it was
an observational and not an interventional study, patients
were discharged even if they declared that they did not
have an escort home or that they would be alone on the
first night after surgery. Chung et al’” showed in Toronto
(Ontario) that 60% of failures were due to escorts not
presenting at the time of discharge. Nevertheless, Chung
et al’ found a much lower rate of patients without an
escort (0.2%, n=60/28391). There are several risks asso-
ciated with discharging patients without an escort after
ambulatory anaesthesia and surgery, requiring greater
awareness in this context.”® Regarding the first period
after surgery, 82.8% of patients stated a need for support
during this time.*

We found that 3.7% of patients planned to drive a
vehicle within the first 24 hours following surgery, which
was similar to the 4% and 4.1% found by others for post-
operative driving.”’ !

The main strength of our study is the fact that the
majority of patients that had ambulatory surgery during
a l-month period were included. Another strength is
the reliability of our data with standardised collection of
information by a single evaluator.

Generalisability

In our study, we found a rate of conversion from ambula-
tory surgery to conventional hospitalisation comparable
to that in the literature. Organisational factors were not
optimised for all patients, and some patients had no
escort at hospital discharge. Larger-size studies need to
be conducted in order to assess the impact of socioenvi-
ronmental factors on ambulatory surgery outcomes.
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