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Abstract 

Background  The rise in the adoption of outpatient arthroplasty has been attributed to its cost-effectiveness, 
although safety concerns persist. In this meta-analysis, we compare inpatient and outpatient joint arthroplasty 
with a primary focus on readmission and complication rates, using exclusively high-quality prospective data. Cost-
effectiveness was used as a secondary outcome measure.

Methods  A literature search was performed in Medline, Embase and Cochrane Library from inception to October 
2023. A predefined strategy was used to conduct a systematic review and meta-analysis. Twelve studies were deemed 
eligible for inclusion. These were critically appraised using RoB analysis and MINORS criteria. Overall readmission rate, 
readmission rate for THA, readmission rate for TKA, complication rate and cost-analysis were selected as outcomes 
of interest. Forest plots were extracted using RevMan 5.3.5 software.

Results  The twelve studies included 2470 patients, of which 1052 were outpatients and 1418 inpatient subjects 
undergoing arthroplasty. Forest plot analysis showed no significant difference in safety outcomes (readmission 
and complication rates). However, there were significantly lower costs in the outpatient group compared to the inpa-
tient group. The results of the analysis were; overall readmission rate (Odds ratio 0.66; P= 0.29; I2=18%), readmission 
rate in THA (odds ratio 0.62; P=0.10; I2=51%), readmission rate in TKA (odds ratio 0.67; P=0.56; I2=0%), overall complica-
tion rate (odds ratio 0.77; P=0.12; I2=38%) and cost analysis (RR -2.88; P<0.00001; I2= 93%).

Conclusions  This meta-analysis demonstrates that outpatient total joint arthroplasty (TJA) is a safe option, 
when compared to inpatient surgery. However, it is clear that further prospective studies and long-term randomized 
clinical data are necessary for a more comprehensive understanding.

Keywords  Outpatient, Inpatient, Arthroplasty

Introduction
Total hip arthroplasty (THA) and total knee arthroplasty 
(TKA) remain the most common joint replacement pro-
cedures, where overall numbers performed are expected 

to significantly increase [1]. Total joint arthroplasty (TJA) 
in the United States is expected to rise significantly in the 
coming two decades [1]. Data from the UK National Joint 
Registry predicts that by 2030, the demand for total knee 
arthroplasty (TKA) alone will reach nearly 3.5 million 
cases [2]. The current financial burden on the National 
Health Service (NHS) is substantial; where it is estimated 
to exceed £7,000 per case [2].

While total hip arthroplasty (THA) is generally success-
ful, it is a procedure that traditionally required patients to 
stay in the hospital for several days and experience a slow 
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recovery before being discharged [3–5]. Similar to trends 
in other surgical fields, there has been an increasing effort 
to shorten the hospital stay after surgical intervention. In 
recent years, the duration of hospital stays following total 
joint arthroplasty (TJA) has decreased due to the intro-
duction of a comprehensive perioperative care strategy, 
which incorporates "enhanced recovery" protocols [6, 7]. 
This aims to enhance patient recovery and satisfaction 
while also reducing healthcare system costs [8–12]. This 
development has resulted in the implementation of fast-
track protocols, where patients are discharged from the 
hospital on the day following their surgery [13]. In recent 
years, there has been a growing trend towards outpatient 
or day-case procedures.

Same-day discharge for TJA is made possible by mini-
mally invasive techniques that cause less insult to soft tis-
sues, tailored postoperative pain management strategies, 
and specialized rehabilitation programs [14–18]. The 
demand for such a service is driven by its emphasis on its 
potential cost-effectiveness [19]. Studies suggest that out-
patient joint replacement surgery can enhance both clini-
cal outcomes and patient satisfaction [20, 21]. However, a 
proposed downside of outpatient surgery is the possibil-
ity of hospital readmission and the increased risk of com-
plications; numerous studies in the literature maintain 
this controversy [22–27].

Although there are many descriptive reports in the 
available literature, there are relatively few recent meta-
analyses that have been published [28, 29]. These studies 
often have a significant degree of bias, primarily stem-
ming from the fact that many studies included in these 
reports are retrospective and non-randomized [25, 30, 
31]. The primary aim of this meta-analysis was to system-
atically assess and compare outpatient versus inpatient 
joint arthroplasty in relation to readmission rates and 
complication rates. For these primary outcome meas-
ures, this meta-analysis aims only to include high-quality 
data from randomized controlled trials (RCTs) and pro-
spective comparative studies. As a secondary outcome 
measure, the meta-analysis aims to formally analyze 
the data related to the cost-effectiveness of both treat-
ment approaches. This study could assist both surgeons 
and healthcare economic strategies in selecting the most 
appropriate approach for managing patients undergoing 
joint replacement.

Methods
A predefined strategy to conduct this meta-analysis in 
accordance with the PRISMA (Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses) guidelines 
and Cochrane Handbook for Systematic Reviews was 
utilized.

Search strategy
A search was undertaken in Medline and Embase data-
bases, alongside the Cochrane Library, from inception to 
October 2023. The MeSH terms used were: (Arthroplasty 
or hip prosthesis or knee prosthesis or THA or THR or 
TKA or TKR AND Outpatient) AND (1) Readmission or 
(2) Post-op complication or (3) Complications or (4) Cost 
analysis. An additional search looking for clinical trials 
was also performed in the ClinicalTrials.gov database 
(http://​clini​caltr​ials.​gov) and the World Health Organiza-
tion (WHO) International Clinical Trials Registry Plat-
form (http://​apps.​who.​int/​trial​search/).

Study selection
All search terms, titles, abstracts, and full-text articles 
were independently reviewed by two authors (NP and 
HM) for relevance. The inclusion and exclusion criteria 
for this study are as follows:

Eligibility Criteria
Inclusion criteria:

1.	 Studies comparing outpatient arthroplasty versus 
inpatient arthroplasty

2.	 Studies comparing THA and/or TKA only
3.	 Levels I and II (RCTs, prospective comparative) stud-

ies
4.	 Level III original studies included only for cost analy-

sis between outpatient and inpatient arthroplasty
5.	 English language studies only

Exclusion criteria:

1.	 Studies involving UKA or partial joint replacements
2.	 Studies with cost analysis from databases
3.	 Studies involving cadavers or animal studies
4.	 Abstracts, case reports, case series, systematic 

reviews.

Data extraction
Two authors (NP and HM) extracted data from eligible 
studies and added them to an Excel sheet presented in 
Table 1. The tabulated data includes Study, Country, Year, 
Type of study, Age Mean (SD) OP: IP, M/F ratio (OP:IP), 
Maximum follow-up, Total no. of patients, No. of outpa-
tients, No. of inpatients and Operation. Two additional 
original retrospective studies were included for cost anal-
ysis only.

Data synthesis and statistical methods
Relative risk was used to assess continuous variables 
whereas odds ratio was used for dichotomous variables 

http://clinicaltrials.gov
http://apps.who.int/trialsearch/
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in this study. The data was used to extract forest plots for 
the meta-analysis by using RevMan software © 5.3.5. Chi-
Square Test and I2 test were formally used to determine 
heterogeneity. I2 of 0% to 25%, 25% to 75%, and greater 
than 75% were considered as low, moderate, and high 
heterogeneity, respectively. We have used random effect 
analysis in extracting forest plots irrespective of hetero-
geneity to avoid any bias.

Outcome measures
The outcome measures, which were consistently reported 
for analysis, were the overall readmission rate, read-
mission rate in THA, readmission rate in TKA, overall 
complication rate and cost analysis. Subjects who failed 
their intended discharge in the outpatient group and the 
underlying causes were discussed in the study. However, 
we did not include this in our meta-analysis forest plots 
as it concerns only the outpatient arm of the study.

Results
Literature search results
Medline, Embase, and Cochrane databases retrieved 
2225 articles in an initial search using MeSH terms. 1767 
articles remained after duplicates were removed. When 
non-comparative studies other than cost-analysis out-
comes were excluded, 36 articles remained. These were 
screened against the eligibility criteria. 24 further stud-
ies were excluded as they were retrospective or review 
papers. Finally, twelve studies were deemed eligible for 
qualitative and quantitative analysis. This process was 
shown by way of a PRISMA flow diagram (Figure 1).

Study characteristics and patient population
The Twelve studies (Table  1) included 2470 patients, of 
which 1052 were outpatients and 1418 inpatient sub-
jects undergoing arthroplasty. Of the twelve studies, 
10 RCTs and prospective studies directly compared the 
primary outcomes of our meta-analysis. For the purpose 
of cost comparison, only two non-retrospective studies 
were available within the search criteria. Consequently, 
we decided to include retrospective data solely for cost 
analysis. The researchers believe that pricing data is less 
influenced by typical limitations and traditional biases 
associated with retrospective data, such as selection and 
recall. The mean age among the study population ranged 
from 53.5 to 71.1 years. For the purposes of this paper, 
the Husted et al study was divided into two groups which 
are Husted et al THA and Husted et al TKA to compare 
the results separately [34]. The mean follow-up period in 
the included studies was 119 days.

Quality assessment
Two authors (NP and HM) assessed the quality of the 
included studies. RCTs were assessed using Risk of 
Bias (ROB) on the RevMan 5.3.5 software. RoB analysis 
assesses RCTs for random sequence generation, alloca-
tion concealment, blinding of participants and personnel, 
blinding of outcome and personnel, incomplete outcome 
data, selective reporting and other bias. Understandably, 
allocation concealment and blinding of the participants 
had a high and unclear risk of bias as both outpatient 
and inpatient arthroplasty groups knew their alloca-
tion (Figure  2). Non-randomized comparative studies 
were assessed using the MINORS criteria, with a subjec-
tive score out of  24 for comparative studies. MINORS 
criteria were  a clearly stated aim,  inclusion of consecu-
tive patients,  prospective collection of data, endpoints 
appropriate to the aim of the study, unbiased assessment 
of the study endpoint,  follow-up period appropriate to 
the aim of the study, loss to follow-up less than 5%, pro-
spective calculation of the study size, an adequate con-
trol group,  contemporary groups,  baseline equivalence 
of groups,  adequate statistical analyses. The studies 
included were all above a score of 15 and were of good 
quality (Table 2).

Sensitivity analysis
A random effect analysis was used throughout the out-
come comparisons to avoid any bias. Overall readmission 
rate and readmission rate for THA showed significantly 
lower rates in the outpatient group when the Gromov 
et al. study data was removed [19]. We decided to retain 
the Gromov study as it was of good quality [19]. How-
ever, it was carried out much earlier than the remaining 
studies and could be argued that they had yet to fully 
adjust and comply with all modern outpatient arthro-
plasty principles. Moreover, the I2 of these aforemen-
tioned outcomes in random effect analysis was 17% and 
51% respectively suggesting only a mild to moderate het-
erogeneity. Otherwise, the remainder of the outcomes 
included in the study, did not vary by removing any single 
study data from the forest plots suggesting no individual 
study had a significant influence on the outcomes.

Outcomes
I) Overall readmission rate
Six studies [19, 33–35, 37, 38] with a total of 722 sub-
jects in the outpatient group and 1149 in the inpatient 
group reported overall readmission rates. We found no 
difference in the readmission rate between the groups 
(Figure 3).

(Odds ratio 0.66; P=0.29; I2=18%)
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Fig. 1  PRISMA flow diagram
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II) Readmission rate THA
Four THA studies [19, 34, 35, 38] reported readmission 
rates specific to THA. This comparison did not show any 
significant difference between the two groups (Figure 4).

(Odds ratio 0.62; P=0.10; I2=51%)

III) Readmission rate TKA
Three TKA studies [33, 34, 37]reported readmission rates 
specific to TKA with a total of 192 subjects in the out-
patient group and 222 subjects in the inpatient group. 
The forest plot results suggested no significant difference 
between the two groups (Figure 5).

(Odds ratio 0.67, P= 0.56; I2= 0%)

IV) Overall complication rate
Eight studies [20, 32, 33, 35–39] compared the over-
all complication rates with a total of 699 subjects in 
the outpatient arthroplasty and 798 subjects in the 
inpatient group. We found no significant difference 
between the groups (Figure  6). Interestingly, all but 
one of the included studies used the same criteria for 

what constituted a successful outpatient pathway. How-
ever, Kolisek et  al. categorized an outpatient subject 
as one who was discharged within twenty-three hours 
of surgery. Importantly, this paper was only included 
in the overall complication rate analysis and when data 
by Kolisek were removed, the overall effect remained 
unchanged [39].

(Odds ratio 0.77, P= 0.12; I2= 38%)

V) Cost analysis
One RCT [32], one prospective study [36] and two ret-
rospective studies [40, 41] compared the cost analysis 
between the groups. There were 213 subjects in the out-
patient group and 179 subjects in the inpatient group. 
The numbers observed on the forest plot are in the $000s; 
this is reflected in the graph scaling. We found signifi-
cantly lower costs in the outpatient group (experimen-
tal) than in the inpatient group (control) (Figure 7). This 
was a common finding both with fixed and random effect 
analysis.

(RR -2.88; P<0.00001; I2= 93%)

Failure to discharge
It is clear that a proportion of patients who were intended 
for outpatient arthroplasty were unable to be discharged 
as intended. Among the studies included in our meta-
analysis, the quoted range of failure to discharge varied 
significantly, from 0% to 24.1%. The studies that have 
recorded failure to discharge are included in the Table 3. 
The most commonly quoted basis for failure to discharge 
was orthostatic hypotension requiring overnight moni-
toring, wound seepage and bleeding [33, 35, 38]. Other 
less commonly quoted causes were pain, nausea/vomit-
ing, urinary retention and intraoperative fractures [20, 
32, 35, 38, 41]. Interestingly, a large number of included 
papers had either no failure of the outpatient pathway or 
did not record this [19, 34, 36, 37, 39].

Discussion
The current literature indicates that extended hospital 
stays can potentially lead to increased costs, which might 
not be sustainable within the current healthcare system 
[41]. In recent years, endeavors have been undertaken 
to shorten hospital stays, lower expenses, and enhance 
efficiency [29]. The hesitance to adopt these practices is 
linked to concerns about safety, especially in relation to 
readmission rates [42, 43].

The primary aim of this meta-analysis was to address 
these concerns, by assessing both readmission and com-
plication rates in hip and knee arthroplasty, through 
a quantitative approach. We are aware of a number 
of recently published meta-analyses on this topic [28, 
29]. However, the quality of existing literature is often 

Fig. 2  Risk of bias summary: review authors’ judgments about each 
risk of bias item for each included study.
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inadequate, with notable biases. This is the first meta-
analysis of outpatient versus inpatient TJA where all data 
are exclusively from well-conducted and high quality ran-
domized controlled trials and prospective studies.

A key finding of this meta-analysis is that outpatient 
total joint arthroplasty (TJA) did not result in a higher 

occurrence of complications or readmissions. These find-
ings differ from some previous research, which indicated 
a greater likelihood of complications and readmissions 
with the outpatient approach [26, 41]. Very few studies 
in the literature have proposed potential clinical ben-
efits of outpatient surgery such as reduced myocardial 

Fig. 3  Forest plot comparing overall readmission rates between outpatient and inpatient groups

Fig. 4  Forest plot comparing readmission rates specific to THA between outpatient and inpatient groups

Fig. 5  Forest plot comparing readmission rates specific to TKA between outpatient and inpatient groups

Fig. 6  Forest plot comparing overall complication rates between outpatient and inpatient groups
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infarction, deep venous thrombosis, urinary problems, 
and lung issues, following outpatient procedures. These 
authors have attributed possible improvements to perio-
perative protocols that involve early patient mobilization 
and personalized pain management strategies [38]. While 
the overall rates of complications in this study were 
consistent between inpatient and outpatient treatment 
routes, it remains uncertain whether specific complica-
tions were more prevalent in each pathway.

The proportion of patients who were intended for 
outpatient arthroplasty but failed discharged was 
poorly recorded. Interestingly, one study stated that 
24% of patients failed their intended same-day dis-
charge due to complications [38]. However, in the same 
study, 17% of participants who were initially scheduled 
for inpatient surgery met the criteria for outpatient 
surgery and were released on the same day [38]. This 
is likely a reflection of the importance of appropri-
ate patient selection and the specific patient factors 
that may contribute to successful inpatient treatment. 
However, the current literature does not provide spe-
cific direction on this [10]. In terms of patient selection 
for suitable and safe outpatient care, some factors have 
been proposed; these include, high patient motivation, 
a low ASA grade, primary arthroplasty, age below 75 
years, and having a strong support network [21]. This 
further emphasizes the importance of profiling patients 
in further research in order to identify individual 
patient characteristics and hence the best candidates 
for safe and successful TJA. The broader issue of the 

failure rate, associated complications and the under-
lying factors that may contribute to this is indeed an 
intriguing topic in itself. However, it falls outside the 
scope of our current study.

In the context of cost comparison, it remains possi-
ble that outpatient procedures come with unanticipated 
costs when we take into account the expenses related to 
care outside the hospital. For example, when patients are 
discharged on the same day, they may necessitate supple-
mentary home care, admission to a rehabilitation facility, 
or additional physical therapy upon returning home. This 
was not recorded in any of the included studies [44]. The 
costs associated with an extended inpatient stay may vary 
widely across different health care systems internation-
ally. The available data on these costs is relatively limited 
in this study and is primarily from Canada and USA.

Conclusion
This meta-analysis suggests that, outpatient total joint 
arthroplasty (TJA) is as safe as, and incurs less costs than, 
inpatient care. However, it is clear that further prospec-
tive studies and long-term randomized clinical data are 
necessary for a more comprehensive understanding.

The specific factors that determine a successful out-
patient procedure go beyond the scope of this study and 
likely involve a combination of factors such as patient 
selection, surgical technique, anaesthesia and rehabilita-
tion protocols. It is evident that more extensive, multi-
centre data are needed to clarify these contributing 
elements.
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