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Abstract
Purpose  Though numerous studies highlighted benefits of ambulatory total joint arthroplasty (TJA), most had selected 
patients with age and comorbidities thresholds. We aimed to report proportions of unselected TJAs that could be scheduled 
for and operated in ambulatory settings, and to determine factors that hinder same-day discharge (SDD).
Methods  We studied 1100 consecutive primary TJAs (644 THAs and 456 TKAs) that were prepared following a multidisciplinary 
protocol for patient education and logistical preparation. Data were stratified for THA vs TKA and for success vs failure of SDD 
to home and multivariable analysis was performed to determine factors associated with failure of scheduled SDD to home.
Results  In total, 860 (78.2%) were scheduled for ambulatory surgery, but only 819 (74.5%) achieved SDD to home; 240 
(21.8%) were scheduled for non-ambulatory surgery, but 103 (9.3%) achieved SDD to rehabilitation centre. Re-operations 
were required in 9 (1.0%) ambulatory TJAs vs 2 (0.8%) non-ambulatory TJAs (p = 0.769), while revisions were required in 
13 (1.5%) ambulatory TJAs vs 1 (0.4%) non-ambulatory TJAs (p = 0.181). Multivariable analysis confirmed that failure of 
SDD to home was greater for women (OR 2.59; p = 0.011) and THA (vs TKA, OR 2.41; p = 0.023).
Conclusion  With appropriate education and preparation, 75% of unselected primary hip and knee arthroplasties achieved 
SDD to home without compromising risks of complications, re-operations, or revisions. A further 9% achieved SDD to 
rehabilitation centre, implying that 84% of patients did not require overnight stay. These findings suggest that ambulatory 
surgery is feasible and safe to implement in most unselected lower limb arthroplasties.

Keywords  Same-day discharge · Ambulatory total joint arthroplasty · Total hip arthroplasty · Total knee arthroplasty · 
Patient education

Introduction

Total joint arthroplasty (TJA) is increasingly performed in 
fast-track and ambulatory settings [1], with proven patient 
safety and cost savings when compared to conventional 
hospitalization [2–4]. Beyond economic benefits, ambulatory 
TJA has the potential advantages of early mobilization and 

quicker return to normal living environment [5], which could 
reduce thromboembolisms, opioid consumption, and mental 
confusion [2, 6, 7]. And while fast-track and ambulatory surgery 
were originally intended for younger patients with little or no 
comorbidities, some studies suggested that elderly patients have 
the most to gain from rapid recovery programs after TJA [8].

One of the key factors for success of fast-track and ambu-
latory TJA is the multidisciplinary approach to accelerate 
clinical pathways [9, 10], which includes extensive pre-
operative patient education, physical and logistical prepara-
tion [11–13], and early rehabilitation and physical therapy 
[4]. At our private hospital, the proportions of ambulatory 
total hip arthroplasty (THA) and total knee arthroplasty 
(TKA) increased considerably in recent years thanks to the 
implementation of a dedicated protocol for patient prepara-
tion, which comprises a detailed pre-operative assessment 
of medical comorbidities and logistical considerations. 
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The protocol also includes sessions with anesthesiologists, 
physiotherapists, and discharge nurses, who help patients 
prepare and optimize their pre- and peri-operative condi-
tions at home.

The primary goal of the present study was to report the 
proportion of unselected lower limb TJA patients that could 
be scheduled for and effectively operated in ambulatory set-
tings following the aforementioned protocol for patient prep-
aration. The secondary goals were to determine factors that 
hinder scheduled same-day discharge (SDD) to home and to 
compare 90-day complication rates of ambulatory THA and 
TKA. The hypotheses were that the majority of procedures 
would be successfully performed in ambulatory settings, and 
that neither the factors that hinder SDD to home nor compli-
cation rates differ among THA and TKA.

Material and methods

The authors retrospectively analyzed the records of 1114 
consecutive primary lower limb TJA procedures (657 THAs 
and 457 TKAs) performed between April 2018 and Decem-
ber 2020, by three experienced surgeons (BLINDED) at the 
same center. The authors excluded 13 THA cases operated 
for femoral neck fractures and one TKA case that had prior 
knee arthrodesis, but included all other indications of pri-
mary and secondary osteoarthritis (OA) and osteonecrosis, 
which left a study cohort of 1100 TJAs (644 THAs and 456 
TKAs). For each patient, the pre-operative case notes were 
consulted to record age, sex, body mass index (BMI), Amer-
ican Society of Anesthesiologists (ASA) score, indication 
for surgery, and any medical comorbidities (cardiovascular, 
respiratory, diabetes, renal, or other), allergies (medicinal, 
metallic, dietary, or other), pre-operative anticoagulant regi-
men, and smoking habits (Table 1).

All patients followed a dedicated protocol for patient 
preparation, which started 30 days prior to surgery by con-
sultation with the surgeon, routine laboratory tests, and pro-
vision of formal documents and educational booklet as well 
as scheduling appointments with dentists and home nurses. 
Prehabilitation exercises were supervised by physiothera-
pists for 30 days prior to TKA (but not THA). Preoperative 
evaluation 15 days before surgery, including radiographic 
imaging, cardiac assessment, and nasal swabs, as well as 
consultations with the anesthesiologist, physiotherapist, and 
discharge nurse, to help patients prepare and optimize their 
pre- and peri-operative home environment. Skin preparation 
was required three days before surgery using hair removal 
cream or electric shavers. Patients were reminded the day 
before surgery to remove any accessories, make-up, etc., and 
to prepare all necessary documents, radiographs, crutches, 
and compressive socks, as well as appropriate clothes and 
toiletries.

–	 A total of 860 TJAs were scheduled for ambulatory 
surgery with SDD to home (530 THAs and 330 TKAs). 
The remaining 240 TJAs (114 THAs and 126 TKAs) were 
scheduled for non-ambulatory surgery due to logistical or 
medical reasons identified by the anesthesiologist during 
pre-operative consultation on a patient-by-patient basis. 
There were otherwise no predefined criteria related to age, 
BMI, or ASA score for patient allocation to non-ambulatory 
surgery. The non-ambulatory TJAs were scheduled as 
follows: 106 for SDD to a rehabilitation centre (52 THAs 
and 54 TKAs), all due to logistical reasons, namely patient 
living alone or with insufficient support at home;

–	 134 with a hospital stay of one or more nights (62 THAs 
and 72 TKAs): 44 due to medical reasons (22 THAs 
and 22 TKAs) such as severe cardiovascular or systemic 
comorbidities (notably unstable diabetes and chronic 
respiratory disease), and 90 due to logistical reasons 
(40 THAs and 50 TKAs), mainly due to unavailability 
of space at a rehabilitation centre (n = 59), as well as 
patient refusal (n = 9), surgery performed during the 
afternoon (n = 6), patient living more than two hours 
away from hospital (n = 8) or living alone (n = 3), and 
reason unspecified (n = 5).

For each patient, the length of stay (LOS) at hospital, 
discharge destination (home or rehabilitation centre), and 
90-day complications and revisions were recorded.

Statistical analysis

Descriptive statistics were used to summarize the data. The 
Shapiro–Wilk tests were used to assess the normality of dis-
tributions. For non-Gaussian quantitative data, differences 
between groups were evaluated using Wilcoxon’s rank sum 
tests (Mann–Whitney’s U test). For non-Gaussian categori-
cal data, differences between groups were evaluated using 
Fisher’s exact tests. Uni- and multivariable logistic regres-
sion analyses were performed to determine whether failure 
of scheduled SDD to home was associated with 15 independ-
ent pre-operative variables: operated joint (hip vs knee), age, 
sex, BMI, ASA score, medical comorbidities (cardiovascular, 
respiratory, diabetes or renal), allergies (medicinal, metallic, 
dietary or other), anticoagulant regimen and smoking hab-
its. P values < 0.05 were considered statistically significant. 
Statistical analyses were performed using R version 4.1.0 
(R Foundation for Statistical Computing, Vienna, Austria).

Results

From the study cohort of 1100 primary TJAs, 860 (78.2%) 
were scheduled for ambulatory surgery, though SDD to 
home was effectively achieved for only 819 (74.5%) (Fig. 1). 
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It is worth noting that, of the 240 (21.8%) TJAs that were not 
scheduled for ambulatory surgery due to medical or logisti-
cal reasons, SDD to a rehabilitation center was nonetheless 
achieved for 103 (9.3%) of the original 106 (9.6%) (Table 1).

Of the 860 TJAs scheduled for ambulatory surgery, 25 
(2.9%) had complications that were treated conservatively, 
while nine (1.0%) required re-operation without implant 

removal and 13 (1.5%) required revision (Table 2). By con-
trast, of the 240 patients that were not scheduled for ambula-
tory surgery, four (1.7%) had complications that were treated 
conservatively, while only two (0.8%) required reoperation 
without implant removal, and only one (0.4%) required revi-
sion. Neither the difference in complication rate (p = 0.289), 

Table 1   Patient demographics stratified by THA or TKA

a Ambulatory surgery defined as same-day discharge (SDD) to home
b 37 stayed for 1 night, 3 stayed for 2 nights, and 1 stayed for 6 nights
c 28 stayed for 1 night, 2 stayed for 2 nights, and 1 stayed for 6 night
d 9 stayed for 1 night, and 1 stayed for 2 nights

All TJAs (n = 1100) THA (n = 644) TKA (n = 456)

Mean ± SD Range Mean ± SD Range Mean ± SD Range

n (%) n (%) n (%) p value

Age at surgery (yrs) 69 ± 10.7 (25–97) 67 ± 11.7 (25–97) 71 ± 8.6 (43–93)  < .001
BMI 28 ± 4.4 (17–49) 26.9 ± 4.3 (17–49) 28.5 ± 4.5 (17–49)  < .001
Men 504 (45.8%) 327 (50.8%) 177 (38.8%)  < .001
Indications  < .001

  Primary OA 1036 (94.2%) 598 (92.9%) 438 (96.1%)
  Secondary OA

    Dysplasia (Crowe I) 4  (0.4%)  4  (0.6%)
    Post-traumatic 11 (1.0%) 2 (0.3%) 9 (2.0%)
  -  Femoro-acetabular impingement 13 (1.2%) 13 (2.0%)
  Osteonecrosis 36 (3.3%) 27 (4.2%) 9 (2.0%)

Comorbidities
  Cardiovascular 100 (9.1%) 57 (8.9%) 43 (9.4%) 0.742
  Respiratory 167 (15.2%) 93 (14.4%) 74 (16.2%) 0.416
  Diabetes 107 (9.7%) 45 (7.0%) 62 (13.6%)  < .001
  Renal 47 (4.3%) 25 (3.9%) 22 (4.8%) 0.446

Allergies 186 (16.9%) 100 (15.5%) 86 (18.9%)
  Medicinal 0.140
  Metallic 16 (1.5%) 9 (1.4%) 7 (1.5%) 0.846
  Dietary 20 (1.8%) 11 (1.7%) 9 (2.0%) 0.740
  Other 102 (9.3%) 56 (8.7%) 46 (10.1%) 0.423

Pre-operative anticoagulants 255 (23.2%) 144 (22.4%) 111 (24.3%) 0.427
Smoking habits 120 (10.9%) 84 (13.0%) 36 (7.9%) 0.007
ASA  < .001

  1 197 (17.9%) 144 (22.4%)  53  (11.6%)
  2 585 (53.2%) 331 (51.4%) 254 (55.7%)
  3 318 (28.9%) 169 (26.2%) 149 (32.7%)

Not scheduled for ambulatory surgery a 240 (21.8%) 114 (17.7%) 126 (27.6%)  < .001
  of which

    Discharged same day to rehab center 103 (9.4%) 51 (7.9%) 52 (11.4%)
    Stayed one or more nights at hospital 137 (12.5%) 63 (9.8%) 74 (16.2%)

Scheduled for ambulatory surgery a 860 (78.2%) 530 (82.3%) 330 (72.4%)  < .001
  of which

    Discharged same day to home 819 (74.5%) 499 (77.5%) 320 (70.2%)
    Stayed one or more nights at hospital 41 b (3.7%) 31 c (4.8%) 10 d (2.2%)
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reoperation rate (p = 0.769), nor revision rate (p = 0.181) was 
statistically significant.

Compared to the 819 TJAs that had SDD to home, the 
41 that failed SDD to home and spent one or more nights at 
hospital had slightly higher age (68 vs 67 years, p < 0.001), 
BMI (28 vs 27, p < 0.001), and proportion of THAs (75.6% 
vs 60.9%, p = 0.007) (Table 3). The reasons for failure of 
scheduled SDD to home were dizziness/nausea due to hypo-
tension or intolerance to pain killers (n = 14), inadequate 
pain control (n = 10), cardiovascular incidents (n = 7), trans-
fusion required (n = 3), urinary retention (n = 3), neuromus-
cular deficit (n = 3), and operation time longer than expected 
(n = 1).

Comparing THA versus TKA, the proportion of patients 
scheduled for ambulatory surgery among the study cohort 
was higher for THA (82.3% vs 72.4%, p < 0.001), but the 
rate of failure of scheduled SDD to home was lower for TKA 
(4.8% vs 2.2%, p = 0.061) (Table 1). Among those scheduled 
for ambulatory surgery, THA patients had significantly lower 
age, BMI, ASA score and proportions of women, primary 
OA, and diabetes, but more smokers, compared to TKA 
patients (Table 2). There were however no significant dif-
ferences between THAs and TKAs regarding rates of com-
plications (p = 0.279), re-operations (p = 0.706), or revisions 
(p = 0.254).

Univariable logistic regression revealed that failure 
of scheduled SDD to home was only greater for women 
(OR 1.96; p = 0.045) and patients with medicinal allergies 
(OR 2.12; p = 0.035). Multivariable logistic regression 
confirmed that failure of scheduled SDD to home was 
more than twice greater for women (OR 2.59; p = 0.011) 
as well as for THA compared to TKA (OR 2.41; p = 0.023) 
(Table 4).

Discussion

The main findings of the present study are that, with 
appropriate patient education, selection, and preparation, 
up to 74.5% of unselected primary lower limb TJAs were 
operated in ambulatory settings with SDD to home, without 
compromising their risks of complications, re-operations, 
or revisions. This success rate is a result of collaborative 
teamwork between anesthesiologists, surgeons, nurses, 
and physiotherapists, who ensure adequate pre-operative 
logistics and post-operative pain management. It is worth 
noting that a further 9.3% achieved SDD to a rehabilitation 
centre, implying that 83.8% of the study cohort did not require 
overnight hospital stay. Furthermore, multivariable analysis 
revealed that failure of scheduled SDD to home is twice more 
likely for women and for THA (compared to men and TKA), 
though there were no significant differences between THAs 
and TKAs regarding rates of complications, re-operations, 
or revisions. The present findings therefore confirm the first 
hypothesis that the majority of TJAs could be performed in 
ambulatory settings, but refute the second hypothesis that 
factors which hinder SDD to home or increase complications 
do not differ among THA and TKA.

In the present series of lower limb TJAs, the overall rate of 
failure of scheduled SDD to home was 3.7%, which compares 
favourably to a recent systematic review on the safety of out-
patient arthroplasty by Jaibaji et al.[14], which reported failure 
of SDD to home in 0.5 to 24%. It is important to note that the 
studies included by Jaibaji et al.[14] were on average much 
smaller cohorts of selected patients, most of them with cut-
offs of age, BMI, and ASA score. The same systematic review 
specified that the most frequent reasons were nausea/dizziness, 
inadequate pain control, hypotension, and urinary retention. 

Fig.1   Study flowchart
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Our data corroborate these findings, as the most common rea-
sons for failure of scheduled SDD to home were also dizzi-
ness/nausea (n = 14), pain (n = 10), cardiovascular incidents 
(n = 7), and urinary retention (n = 3), as well as transfusion 

required (n = 3), neuromuscular deficit (n = 3), and operation 
time longer than expected (n = 1).

In the present series, complications treated conserva-
tively occurred in 2.9% of ambulatory TJAs vs 1.7% of 

Table 2   Patient scheduled for ambulatory surgery: demographics, comorbidities, allergies, as well as 90-day complications and reoperations

All TJAs (n = 860) THA (n = 530) TKA (n = 330)

Mean ± SD Range Mean ± SD Range Mean ± SD Range

n (%) n (%) n (%) p value
Age at surgery (yrs) 68 ± 10.7 (25–93) 66 ± 11.6 (25–90) 7 0 ± 8.2 (43–93)  < .001
BMI 28 ± 4.4 (17–42) 26.9 ± 4.2 (17–42) 28.1 ± 4.1 (17–39)  < .001
Men 427 (49.7%) 284 (53.6%) 143 (43.3%) 0.004
Indications  < .001
  Primary OA 803 (93.4%) 486 (91.7%) 317 (96.1%)
  Osteonecrosis 29 (3.4%) 25 (4.7%) 4 (1.2%)
  Secondary OA
    Dysplasia (Crowe I) 4 (0.5%) 4 (0.8%)
    Post-traumatic 11 (1.3%) 2 (0.4%) 9 (2.7%)
    Femoro-acetabular impingement 13 (1.5%) 13 (2.5%)

Comorbidities
  Cardiovascular 61 (7.1%) 38 (7.2%) 23 (7.0%) 0.911
  Respiratory 114 (13.3%) 74 (14.0%) 40 (12.1%) 0.439
  Diabetis 76 (8.8%) 36 (6.8%) 40 (12.1%) 0.007
  Renal 19 (2.2%) 10 (1.9%) 9 (2.7%) 0.415

Allergies
  Medicinal 146 (17.0%) 83 (15.7%) 63 (19.1%) 0.193
  Metallic 13 (1.5%) 8 (1.5%) 5 (1.5%) 0.995
  Dietary 16 (1.9%) 10 (1.9%) 6 (1.8%) 0.942
  Other 79 (9.2%) 56 (10.6%) 23 (7.0%) 0.825

Pre-operative anticoagulants 174 (20.2%) 98 (18.5%) 76 (23.0%) 0.107
Smoking habits 89 (10.3%) 68 (12.8%) 21 (6.4%) 0.002
ASA 0.001
  1 167 (19.4%) 124 (23.4%) 43 (13.0%)
  2 484 (56.3%) 282 (53.2%) 202 (61.2%)
  3 209 (24.3%) 124 (23.4%) 85 (25.8%)

Complications (treated conservatively) 25 (2.9%) 18 (3.4%) 7 (2.1%) 0.279
  Infection 0 0 0
  Dislocation 1 1 0
  Haematoma 2 2 0
  Fracture 5 5 0
  Effusion 13 8 5
  Others 4 2 2

Re-operation (without implant removal) 9 (1.0%) 5 (0.9%) 4 (1.2%) 0.706
  Infection 8 5 3
  Stiffness 1 0 1

Revisions (with implant removal) 13 (1.5%) 10 (1.9%) 3 (0.9%) 0.254
  Fracture 2 5 1
  Dislocation 2 0
  Infection 3 2 1
  Haematoma 1 1 0
  Quadricipital tendon rupture 1 0 1
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Table 3   Patient scheduled for 
ambulatory surgery: subgroup 
analysis of failure of SDD to 
home

Discharged on same day 
to home (n = 819)

Stayed one or more nights 
at hospital (n = 41)

Mean ± SD Range Mean ± SD Range

n (%) n (%) p value

Age at surgery (yrs) 67 ± 10.4 (25–93) 68 ± 13.6 (34–88)  < .001
BMI 27.4 ± 4.2 (17–42) 27.9 ± 5.0 (21–40)  < .001
Men 413 (50.4%) 14 (34.1%) 0.054
Operated joint 499 (60.9%) 31 (75.6%) 0.007
  THA
  TKA 320 (39.1%) 10 (24.4%)

Indications 766 (93.5%) 37 (90.2%) 0.195
  Primary OA
  Osteonecrosis 27 (3.3%) 2 (4.9%)
  Secondary OA 3 (0.4%) 1 (2.4%)
    Dysplasia (Crowe I)
    Post-traumatic 10 (1.2%) 1 (2.4%)
    Femoro-acetabular impingement 13 (1.6%)

Comorbidities
  Cardiovascular 56 (6.8%) 5 (12.2%) 0.204
  Respiratory 110 (13.4%) 4 (9.8%) 0.640
  Diabetis 70 (8.5%) 6 (14.6%) 0.165
  Renal 17 (2.1%) 2 (4.9%) 0.228

Allergies
  Medicinal 134 (16.4%) 12 (29.3%) 0.051
  Metallic 13 (1.6%) 0 (0.0%) 1.000
  Dietary 16 (2.0%) 0 (0.0%) 1.000
  Other 77 (9.4%) 4 (9.8%) 0.789

Pre-operative anticoagulants 164 (20.0%) 10 (24.4%) 0.549
Smoking habits 85 (10.4%) 4 (9.8%) 1.000
ASA 0.229
  1 157 (19.2%) 10 (24.4%)
  2 466 (56.9%) 18 (43.9%)
  3 209 (25.5%) 13 (31.7%)

Complications 24 (2.9%) 1 (2.4%) 0.855
  Dislocation 1
  Haematoma 2 1
  Fracture 5
  Effusion 13
  Haematoma 2
  Others 1

Re-operation (without implant removal) 9 (1.1%) 0 (0.0%) 0.500
  Infection 9

Revisions (with implant removal) 12 (1.5%) 1 (2.4%) 0.473
  Fracture 6
  Infection 3
  Dislocation 2
  Quadricipital tendon rupture 1
  Others (transfusion)  1
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non-ambulatory TJAs (p = 0.289), re-operations were 
required in 1.0% of ambulatory TJAs vs 0.8% of non-ambu-
latory TJAs (p = 0.769), while revisions were required in 
1.5% of ambulatory TJAs vs 0.4% of non-ambulatory TJAs 
(p = 0.325). The most common reasons for reoperation and 
revision were sepsis, periprosthetic fractures, and hip dislo-
cation. The systematic review of Jaibaji et al.[14] reported 
90-day readmission rate of 0.9 to 11.4% and 90-day re-oper-
ation rates of 0.8 to 4%. In another recent study, Liu et al.
[15] concluded that SDD after TKA and THA was associ-
ated with higher odds of cardiac/pulmonary complications 
compared with patients who had an overnight stay in hospi-
tal, and concluded that the overall burden of complications 
is relatively low but a measured approach is advisable when 
recommending SDD > until future studies can confirm or 
challenge our findings.

The present series revealed that failure of scheduled SDD 
to home is twice more likely for women and for THA (com-
pared to men and TKA), but that rates of complications, 
re-operations, or revisions did not differ among THA and 
TKA. Our findings are in contrast with a recent meta-anal-
ysis of Shah et al. [1], who concluded that length of stay 
in hospital increased with age, female gender, BMI > 30, 
non-White race, American Society of Anesthesiologists > 2, 
Charlson Comorbidity Index > 0, and pre-operative haemo-
globin < 130 g/L. In another study focused on psychological 

aspects, March et al.[16] concluded that poor mental health 
could increase hospital length of stay after TKA, but neither 
the size nor the clinical importance of this effect could be 
determined from their data.

Ambulatory surgery can save costs of hospital stay to 
both patients and insurers, whether public or private, but 
it is important to note that it incurs extra costs to clinics 
and hospitals for patient education and logistical prepara-
tion [17]. The benefits of ambulatory surgery include early 
mobilization and quicker return to normal living conditions 
[5, 18], which should improve patient physical and men-
tal health. The economic and health benefits of ambulatory 
TJA should also be weighed against the risks of unexpected 
hospital readmissions, especially to emergency departments 
as previous studies reported that up to 10% of patients are 
readmitted within 90 days of TJA [19].

In the present series, the proportion of patients allocated 
for ambulatory surgery was greater for THA than TKA 
procedures (respectively, 82% and 72%), possibly because 
THA is historically perceived as simpler and less complicated 
than TKA [2], and because ambulatory THA started a few 
years earlier than ambulatory TKA at our center. The rate of 
failure of scheduled SDD to home was however twice greater 
for THA than TKA (respectively, 4.8% and 2.2%), suggesting 
that patient allocation to ambulatory surgery was more 
prudent for TKA than for THA. In effect, THA is a more 

Table 4   Uni- and multivariable 
regression analysis for 
likelihood of scheduled SDD 
to home

Abbreviations: C.I., confidence interval; bolding indicates significant p-values (< 0.05)
a Metallic and dietary allergies were not considered due to low number of events

Failure SDD to home (41 events on 860 TJA)

Univariable Multivariable (n = 860 TJA)

Variables OR 95% C.I p-value OR 95% C.I p-value

Age 1.00 (0.98–1.04) 0.779 1.00 (0.97–1.04) 0.913
BMI 1.03 (0.96–1.11) 0.432 1.05 (0.97–1.14) 0.253
Female sex 1.96 (1.03–3.90) 0.045 2.59 (1.27–5.56) 0.011
THA (vs TKA) 1.98 (0.99–4.32) 0.064 2.41 (1.17–5.40) 0.023
ASA
  1 REF
  2 0.61 (0.28–1.39) 0.217 0.49 (0.21–1.20) 0.105
  3 1.04 (0.44–2.50) 0.926 0.71 (0.23–2.17) 0.542

Allergies a 0.035
  Medicinal 2.12 (1.02–4.17) 2.00 (0.94–4.04) 0.061
  Other 1.04 (0.31–2.69) 0.940 1.05 (0.30–2.82) 0.937

Comorbidities
  Cardiovascular 1.89 (0.63–4.62) 0.199 1.79 (0.46–6.48) 0.379
  Respiratory 0.70 (0.21–1.78) 0.504 0.56 (0.15–1.59) 0.319
  Diabetis 1.84 (0.68–4.23) 0.186 2.24 (0.76–5.83) 0.115
  Renal 2.43 (0.38–8.87) 0.248 1.82 (0.26–7.98) 0.474

Pre-operative anticoagulant 1.29 (0.59–2.59) 0.498 1.10 (0.37–2.86) 0.856
  Smoking habits 0.93 (0.27–2.40) 0.898 0.88 (0.25–2.47) 0.831
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invasive operation than TKA, as it involves greater blood loss 
and muscle damage, both of which could lead to hypotension 
and subsequent dizziness/nausea, unexpected pain, and 
cardiovascular incidents. While hypotension due to blood 
loss or intolerance to medication is more difficult to predict, 
pain management could be enhanced, though increasing 
analgesic dosage must be done with caution as it can increase 
side effects. Our multivariable analysis also confirmed that 
women have twice the odds of failure of scheduled SDD to 
home, which is consistent with the findings of Shah et al.
[1]. It remains unclear whether this is because women are 
more likely to have nausea/dizziness, pain, or cardiovascular 
incidents, or if gender roles in this age group.

It is worth noting that even if previous published studies 
demonstrated the safety and feasibility of ambulatory lower 
limb TJA, certain limitation of infrastructure limitations 
and societal preconceptions can still hinder its implementa-
tion. The main examples are the proportions of patients that 
could have had SDD to rehabilitation centre but stayed one 
or more nights at hospital because of unavailability of space 
at a rehabilitation centre, as well as patients that were kept in 
hospital simply because they refused SDD to home or reha-
bilitation. Moreover, with the aging population and cultural 
trends, the proportion of patient living alone or with insuffi-
cient support at home is likely to increase, and the healthcare 
system should anticipate such barriers, to enable safe SDD 
of TJA patients (e.g., availability of doctor in emergency 
situations, having sufficient home support for wound care, 
and monitoring haemoglobin levels on the second day).

The present study has a number of limitations that must 
be considered when interpreting its findings. First, its ret-
rospective design does not allow confirmation of cause and 
effect relationships between allocation to ambulatory sur-
gery and failure of scheduled SDD to home. Second, the 
authors did not quantify post-operative consumption of 
opioids and other medication, to ascertain that the benefits 
of returning to home are not offset by drawbacks of taking 
more pain killers. Third, the authors did not collect patient-
reported outcomes nor subjective satisfaction, which would 
have helped confirm the benefits of early mobilization and 
quicker return to normal living conditions. Nevertheless, the 
strengths of this study include its sizeable cohort of unse-
lected patients, with sufficient demographic and preoperative 
data, which enabled multivariable analysis of independent 
factor associated with failure of scheduled SDD to home.

Conclusion

With appropriate patient education and logistical prepara-
tion, up to 75% of unselected primary lower limb TJAs 
were operated in ambulatory settings with SDD to home, 
without compromising their risks of complications, 

re-operations, or revisions. A further 9% achieved SDD 
to a rehabilitation centre, implying that 84% of the study 
cohort did not require overnight hospital stay. The present 
study therefore suggests that, through synergies between 
anesthesiologists, surgeons, nurses, and physiotherapists, 
ambulatory surgery is feasible and safe in the majority of 
unselected lower limb TJAs, but that prudent allocation 
is important to ensure adequate preoperative logistics and 
post-operative pain management.
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