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Response/Recommendation: Current evidence shows that outpatient total joint arthroplasty
is safe to perform in carefully selected patients. The outcome of outpatient total joint
arthroplasty is not inferior to inpatient surgery.

Level of Evidence: Moderate

Rationale: To address the above question, we performed a systematic review. After initial
screening of titles and abstracts by two researchers, 154 studies were selected for full-text
review. Finally, 67 studies met the inclusion criteria and were included in our analysis (5-71).
In the dataset, there were 20 studies conducted after the year 2020 and 39 conducted before the
year 2020. The majority of these studies were conducted in the USA, Canada and the UK. In
the dataset, 35 of the articles focused on hip arthroplasty, 32 studies focused on knee
arthroplasty, and 13 studies addressed both hip and knee arthroplasty.

The studies revealed significant reductions in both complications and readmission rates
for outpatient procedures. For outpatient TJA, the total complications odds ratio (OR) was 0.70
(95% CI: 0.61-0.81, p<0.01, 12=97%) (Figure 1). Specifically, outpatient THA showed an even
greater reduction in complications with an OR of 0.59 (95% CI: 0.48-0.73, p<0.01, 12=96%).
Readmission rates also significantly decreased for outpatient TJA (OR=0.67, 95% CI: 0.59-
0.77, p<0.01, 12=86%) (Figure 2), outpatient TKA (OR=0.75, 95% CI: 0.61-0.93, p<0.01,
12=88%), and outpatient THA (OR=0.55, 95% CI: 0.43-0.71, p<0.01, 12=78%). Despite the high
heterogeneity in these analyses, the consistent pattern of reduced risks highlights the
effectiveness of outpatient procedures in lowering both complications and readmissions,
thereby improving patient outcomes. However, the analysis did not find a significant difference
in the occurrence of PJI: (OR [95%CI] = 0.95 [0.87-1.04], p=0.28, 12=14%) (and Revision:
(OR[95%CI] = 0.95 [0.82-1.10], p=0.52, 12=0%) between inpatient and outpatient settings
(Figure 3).

Outpatient TJA showed a significantly lower total cost (SMD [95%CI] =-0.65 [-0.93 to
-0.37], p<0.01, 12=97%) (Figure 4). For TKA, outpatient procedures also indicated cost
savings, though with borderline significance (SMD [95% CI] = -0.42: [-0.85 to 0.00], p=0.05,
12=92%). Additionally, Outpatient THA resulted in cost reduction as well (SMD [95% CI] =-
0.81: [-1.10 to -0.52], p<0.01, 12=67%). These findings highlight significant cost benefits for
outpatient surgeries.

Some studies have evaluated the key requirements for successful outpatient TJIA. For
example, Hoffman et al. discovered that most patients undergoing outpatient TJA were
relatively young (average age around 60 years) and had been prescreened for a low level of



comorbidities. Another inclusion criterion mentioned in the studies was living within an hour's
distance from the hospital and having a BMI below 40 Kg/m?(27). Current contraindications
included obstructive sleep apnea, poor balance, cognitive deficiencies, and a lack of social
support. According to included studies, older age (>68 years), higher BMI, and comorbidities
such as chronic dyspnea, COPD, diabetes, and hypertension are associated with a higher risk
of anesthetic-related side effects and 30-day morbidity after outpatient TKA(51). For these
reasons, it is recommended that patients selected for outpatient procedures meet certain criteria.
(72). Additionally, having strong home support could be a crucial factor that its evaluation for
each patient might have beneficial results(73). One of the main tools for selecting patients for
outpatient procedures is the Outpatient Arthroplasty Risk Assessment (OARA) score, which
stratifies patients into "low-moderate risk" (scores <59) and "not appropriate" (scores >60) for
early discharge(74). Moreover, the implementation of Enhanced Recovery After Surgery
(ERAS) protocols, properly coordinating the perioperative staff, the use of rapid-recovery
anesthetic techniques, effective blood loss mitigation, and multimodal (opioid-sparing)
analgesia strategies could result in optimal outcomes following outpatient TJIA (4).

The question of whether implementing outpatient TJA offers more benefits than
challenges within healthcare systems remains pivotal. Understanding its potential advantages
in terms of cost-effectiveness and patient satisfaction necessitates addressing the complexities
of patient selection and postoperative care(1-4). Outpatient TJA can be beneficial in several
aspects, including reducing total complications, lowering readmission rates, and decreasing
costs. However, careful patient selection is crucial for achieving successful outcomes with
outpatient procedures. It could be suggested that patients with fewer comorbidities, lower BMI,
and younger age are more suitable for outpatient procedures. Further studies are needed to
investigate the long-term outcomes of outpatient TJA and to address challenges faced by
elderly patients, evaluating costs, patient and surgeon satisfaction, and the effects on hospital
load. Ultimately, the judgment of the surgeon and anesthesiologist, as well as patient education
and support, remain the primary factors in making this decision, which may vary based on
individual cases.
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Figures:

TJA Out-patients TJA In-patients

Study Event Total Event Total Total Complications OR 95%-Cl Weight
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Darrith, 2019 6 73 5 73 1.22 [0.35; 4.18] 0.8%
Gohm 2022 21 1365 16 1365 i 1.32 [0.68; 2.54] 1.6%
Gauthier-Kwan, 2018 8 43 6 43 141 [0.44; 447] 0.9%
Nowak,2019 44 986 2331 75260 1.46 [1.08; 1.98] 2.2%
Lovecchio, 2016 50 492 105 1476 == 1.48 [1.04; 2.10] 2.1%
Crampet, 2019 3 50 3 77 1.57 [0.30; 8.13] 0.5%
Gromov,2019 7 116 13 339 1.61 [0.63; 4.14] 1.1%
Coenders,2020 10 217 1 40 1.88 [0.23; 15.14] 0.4%
Bovonratwet ,2017 51 642 4523 112280 2.06 [1.54; 2.74) 2.2%
Aynardi, 2014 4 119 0 78 6.12 [0.32; 115.22] 0.2%
Random effects model 301328 4995466 0.70 [0.61; 0.81] 100.0%
Heterogeneity: 12 = 97% [97%; 98%], T° = 0.1990, p = 0 I T T 1

Test for overall effect: z = -5.02 (p < 0.01) 0.01 0.1 1 10 100

TJA Out-patient TJA In—patients

Figure 1-Total complications among outpatient and inpatient TJIA



TJA Out-patients TJA In—patients

Study Event Total Event Total Readmission OR 95%-Cl Weight
Wu,2022 0 91 54 765 0.07 [0.00; 1.16] 0.2%
Kelvin,2018 1 164 11 168 ; 0.09 [0.01; 0.69] 0.4%
Weiser,2018 1 164 47 1315 —— 0.17 [0.02; 1.21] 0.4%
Goyal, 2017 1 112 4 108 —_— 0.23 [0.03; 2.13] 0.4%
Powel,2023 7 621 28 621 —— 0.24 [0.10; 0.56] 1.7%
Gogineni, 2018 1 105 5 136 —_— 0.25 [0.03; 2.19] 0.4%
Gabor 2020 4 415 20 548 —— 0.26 [0.09; 0.76] 1.2%
Wu,2022 2 165 47 1196 —a— 0.30 [0.07; 1.25] 0.8%
Lands, 2021 5 234 14 234 —*—H 0.34 [0.12; 0.97] 1.3%
Mitchell, 2023 3 185 20 456 — 0.36 [0.11; 1.22] 1.0%
DeMik,2022 124 5655 12317 215529 : 0.37 [0.31; 0.44] 4.1%
Lynch,2020 7 783 97 4488 —- 0.41 [0.19; 0.88] 1.9%
Theosmy, 2020 57 3851 22 645 == 043 [0.26; 0.70] 2.8%

Habbous , 2023 247 10477 1157 23497 _ 0.47 [0.41; 0.54] 4.2%
Nelson,2016 6 420 1886 63424 —= 047 [021; 1.06] 1.8%
DeMik,2022 77 4813 4187 126920 ' 0.48 [0.38; 0.60] 4.0%
Mundi,2020 76 4954 3527 119196 : 0.51 [0.41; 0.64] 4.0%
Jenny, 2022 8 91 14 91 —t 0.53 [0.21; 1.33] 1.5%
Reddy,2021 136 6033 310 7646 ; 0.55 [0.44; 067] 4.0%
Powel, 2023 15 1052 27 1052 — 0.55 [0.29; 1.04] 23%
Abella, 2023 586 31877 14616 463725 : 0.58 [0.53; 0.63] 4.4%
Courtney,2017 4 1220 900 168186 — 061 [0.23; 164] 14%
Lands, 2021 4 132 6 132 —— 0.66 [0.18; 2.38] 0.9%
Cassard 2018 2 61 25 513 —— 066 [0.15; 2.86] 0.8%
Habbous, 2023 387 13462 1476 36394 0.70 [0.62; 0.78] 4.3%
Steele,2022 15 637 19 594 a-|— 0.73 [0.37; 1.45] 2.1%
Greenky,2019 10 310 1403 34106 8- 0.78 [0.41; 1.46] 2.3%
Mundi,2020 128 5834 5615 203228 : 0.79 [0.66; 0.94] 4.1%
Goh, 2022 17 1365 21 1365 - 081 [042; 154] 23%
Mantel, 2023 2543 9060 2884 9060 . 0.84 [0.78; 0.89] 4.4%
Bovonratwet ,2017 17 642 3383 112280 .3 0.88 [0.54; 1.42] 2.9%
Courtney,2018 12 365 1786 48771 . 0.89 [0.50; 1.59] 2.5%
Burnett,2023 1259 28951 1329 28951 ' 0.94 [0.87; 1.02] 4.4%
Jensen,2023 92 1353 1949 28133 . 098 [0.79; 1.22] 4.0%
Lan,2021 290 14144 1114 56576 : 1.04 [0.91; 1.19] 4.3%
Lan,2021 84 3378 207 13512 : 113 [0.89; 145] 3.9%
Jensen,2024 48 617 1000 14499 i 1.14 [0.84; 154] 3.7%
Crampet, 2019 3 50 4 77 ——'r— 116 [0.25; 544] 0.7%
Keulen 18 415 4 110 i 120 [0.40; 363] 1.2%
Lovecchio, 2016 12 492 30 1476 HE- 121 [0.61; 237] 2.2%
Coenders,2020 3 217 0 40 —_—t 1.32 [0.07; 26.08] 0.2%
Lovald,2013 4 454 46 7755 H— 149 [0.53; 4.16] 1.3%
Darrith, 2019 3 73 2 73 — 152 [0.25; 938] 05%
Gromov,2019 7 116 13 339 e 1.61 [0.63; 4.14] 1.5%
Springer, 2016 12 92 6 74 HE— 1.70 [0.61; 477] 1.3%
Daniel Kay,2021 2 61 0 57 ————— 4.83[0.23;102.84] 0.2%
Springer, 2016 0 45 0 32 0.0%
Darrith, 2019 0 46 0 46 0.0%
Littleton,2020 0 41 0 41 0.0%
Random effects model 155895 1798180 9 0.67 [0.59; 0.77] 100.0%
Heterogeneity: 1° = 86% [82%; 89%], T° = 0.1140, p < 0.01 ! ! ! !

Test for overall effect: z = -5.56 (p < 0.01) 001 01 1 10 100
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Figure 2- Readmissions among outpatient and inpatient TJA



A TJA Out-patients

TJA In-patients

Heterogeneity: I° = 97% [95%; 98%], ¢ = 0.1380, p < 0.01
Test for overall effect: z =-4.57 (p < 0.01)

-15-1-050 05 1 15
TJA Out-patient TJA In-patients

Figure 4- Total cost among outpatient and inpatient TJA

Study Event Total Event Total OR 95%-Cl Weight

Lands, 2021 0 234 1 234 0.33 [0.01;8.19] 0.2%

Goh, 2022 3 1365 7 1365 i 0.43 [0.11;1.66] 0.7%

DeMik,2022 14 4813 676 126920 — 0.54 [0.32;0.93] 5.3%

Debbi, 2021 49 12187 2726 545321 —8 0.80 [0.61;1.07] 12.7%

Burnett,2023 478 28951 486 28951 ) 0.98 [0.87;1.12] 51.0%

Lovald,2013 9 454 155 7755 —— 0.99 [0.50; 1.96] 1.8%

Debbi,2021 106 35564 3586 1195529 0.99 [0.82; 1.21] 22.0%

Lands, 2021 2 132 2 132 1.00 [0.14;7.21] 0.2%

Fassihi, 2021 32 2004 1118 82860 rE— 1.19 [0.83;1.69] 5.5%

Gromov,2019 7 116 13 339 ——— 1.61 [0.63;4.14] 0.7%

Common effect model 85820 1989406 0.95 [0.87; 1.04] 100.0%

Heterogeneity: 2 =14% [0%; 56%]. =0, p =031 ) J I 1

Test for overall effect: z =-1.09 (p = 0.28) 0.1 05 1 2 10

TJA Out-patient  TJA In-patients

B TJA Out-patients TJA In-patients

Study Event  Total Event Total Revision OR 95%-Cl Weight

Verdier, 2022 12 819 1 41 i:': 0.59 [0.08; 4.69] 0.5%

Lands, 2021 2 234 3 234 0.66 [0.11; 4.01] 0.8%

Burnett,2023 283 28951 301 28951 0.94 [0.80; 1.11] 81.6%

Lands, 2021 1 132 1 132 — 1.00 [0.06; 16.16] 0.3%

Fassihi,2021 30 2004 1231 82860 -+ 1.01 [0.70; 1.45] 15.7%

Lovald,2013 2 454 31 7755 —t— 1.10 [0.26; 4.62] 0.9%

Daniel Kay,2021 2 61 0 57 ——f—+—— -4.83 [0.23;102.84] 0.1%

Common effect model 32655 120030 0.95 [0.82; 1.10] 100.0%

Heterogeneity: 12 = 0% [0%; 71%], > = 0, p = 0.95 J ; ! : !

Test for overall effect: z = -0.64 (p = 0.52) 0.01 0.1 1 10 100
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Figure 3- PJI and Revision among outpatient and inpatient TJIA
TJA Out-patients TJA In-patients

Author, Year N Mean sD N Mean sD Total cost SMD 95%-Cl Weight
Shi,2022 42 89771.27 6608.00 42 80666.17 8421.96 —+— -1.43 [-1.91;-0.94] 10.2%
Aynardi,2014 78 24529.00 1759.00 119 31327.00 9013.00 — -0.95 [-1.26; -0.65] 12.5%
Theosmy, 2020 51 6397.00 1035.00 4445 7371.00 1086.00 - -0.90 [-1.17;-0.62] 12.8%
Lynch,2020 783 6141.00 533.00 4488 6965.00 1197.00 : -0.73 [-0.81; -0.66] 14.5%
Zomar,2022 49 7194.64 690.71 56 7628.15 805.14 — -0.57 [-0.96; -0.18] 11.4%
Sigurdsson,2006 27 2830.00 2191.00 23 3689.00 2292.00 -0.38 [-0.94; 0.18] 9.2%
Schloemann,2023 1684 12923.00 7022.00 17135 15656.00 12295.00 -0.23 [-0.28;-0.18] 14.6%
Mantel, 2023 9060 15707.00 6917.00 9060 18388.00 17278.00 -0.20 [-0.23;-0.17] 14.7%
Random effects model 11774 35368 ‘ ‘<:‘> —— -0.65 [-0.93; -0.37] 100.0%



