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Are functional outcomes and early pain affected by discharge on the 
day of surgery following total hip and knee arthroplasty?
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Fast-track total knee arthroplasty (TKA) and total hip arthro-
plasty (THA) have gained significant popularity over several 
years due to the many favorable aspects of optimizing peri-
operative care in these procedures. These aspects include 
reduced perioperative mortality and morbidity, reduced length 
of stay (LOS), and reduced financial expenses (Andreasen et 
al. 2017, Burn et al. 2018). 

Outpatient surgery has become increasingly popular in 
recent years in selected patients, and all the appealing aspects 
of standardized outpatient arthroplasty have been reported to 
come with no increased risk to patients’ safety (Pollock et al. 
2016, Goyal et al. 2017, Vehmeijer et al. 2018, Gromov et al. 
2019, Xu et al. 2019) and at even lower cost (Husted et al. 
2018). 

One of the potential concerns regarding outpatient THA and 
TKA is the rehabilitation that patients receive during hospital 
stay which can be as short as a few hours, which potentially 
can affect postoperative pain and functional outcome. While 
safety aspects following outpatient THA and TKA in selected 
patients have been thoroughly investigated, little information 
exists regarding the implications that discharge on the DOS 
has on postoperative pain and functional outcome.

Therefore, we investigated the degree of pain in the first 
postoperative week, as well as pain and functional outcomes 
at 1 year following outpatient TKA and THA among patients 
discharged on the DOS (DDOS) and compared them with 
TKA and THA patients scheduled for outpatient surgery but 
not discharged on the DOS (nDDOS).

 
Patients and methods

Patients undergoing primary unilateral THA and TKA between 
January 2016 and June 2017 at our high-volume center and 
scheduled for same-day discharge were included in this study. 
Patient selection and eligibility for a part of this cohort was 
previously described (Gromov et al. 2017). In brief, patients 

Background and purpose — Outpatient total knee and 
total hip arthroplasty (TKA and THA) has been shown to be 
feasible and safe in selected patients. However, little data is 
available on functional outcome and early pain in patients 
discharged on the day of surgery (DOS). We investigated 
patient-reported outcomes at 1 year and early pain in outpa-
tient TKA and THA patients discharged on the day of sur-
gery (DOS) (DDOS) compared with patients scheduled for 
outpatient surgery but not discharged on the DOS (nDDOS).

Patients and methods — Prospective data on 261 con-
secutive patients scheduled for outpatient TKA (n = 126) 
and THA (n = 135) were collected. 37% of TKA patients 
and 33% of THA patients were discharged on the DOS. Pain 
scores at rest and activity and use of morphine were regis-
tered on postoperative days 1–7. Oxford Knee Score (OKS) 
and Oxford Hip Score (OHS) were collected preoperatively 
and at 3 and 12 months’ follow-up.

Results — DDOS and nDDOS patients were similar 
in respect to age, sex, procedure type (TKA vs. THA), or 
preoperative OKS or OHS. Neither OKS nor OHS differed 
between groups at 3 and 12 months’ follow-up. Pain at rest 
and activity and use of morphine did not differ between the 
2 groups on days 1–7.

Interpretation — In patients scheduled for outpatient 
TKA and THA, we found similar patient-reported outcomes 
both early and at 1 year in those discharged on the DOS and 
those who had at least 1 overnight stay.
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were considered eligible for inclusion in this study if they did 
not suffer from sleep apnea and had ASA scores of < 3. Fur-
thermore, only patients who were operated on as 1st or 2nd in 
the surgical theater were included. 

All operations were performed in a standardized fast-track 
setup (Husted 2012) by surgeons specialized in THA and 
TKA surgery. The standard surgical protocol for both THA 
and TKA included intended spinal anesthesia, standardized 
fluid management, preoperative single-shot high-dose methyl
prednisolone (Lunn et al. 2011, 2013), use of preoperative 
tranexamic acid (TXA)—THA patients received 2 doses IV, 
and TKA patients received an additional intra-articular dose—
and absence of drains. All THAs were performed using a stan-
dard posterolateral approach. All TKAs were performed with 
a standard medial parapatellar approach without the use of a 
tourniquet and using local infiltration analgesia (LIA) (Ander-
sen and Kehlet 2014). The patients were transferred from the 
postoperative recovery unit to the patient ward after a few 
hours, where mobilization was attempted as soon as possible, 
allowing full weight-bearing. Rivaroxaban was used as oral 
thromboprophylaxis, starting 6–8 hours postoperatively and 
continuing daily until discharge. No extended thrombopro-
phylaxis was used. 

Pain medication consisting of celecoxib 200 mg/12 hours 
and paracetamol 1 g/6 hours were given until postoperative 
day 7 (POD 7). No opioids were systematically given to any 
patients and oral morphine 10 mg pro necessitate was used as 
rescue analgesic only. 

Physiotherapy was started on the DOS and continued until 
discharge. All patients were referred to public outpatient 
physiotherapy, which they attended as long as seemed fit by 
the treating therapist. 

Patients were discharged if discharge criteria were fulfilled 
before 8 p.m. on the DOS. These criteria included patients not 
exceeding 500 mL of intraoperative blood loss and pain scores 
< 3 (VAS) while resting and < 5 during weight-bearing mobi-
lization. Furthermore, urination had to be spontaneous and 
mobilization had to be achieved with a physiotherapist. Also, 
an adult had to be present with the patient for the first 24 hours 
after discharge. Patients not fulfilling discharge criteria on the 
DOS stayed overnight until discharge criteria were fulfilled. 

Patient-reported outcomes were measured using Oxford 
Knee Score (OKS) and Oxford Hip Score (OHS)—a 12-item 
questionnaire regarding knee/hip pain and function that are 
summed to a total score of 0–48 (worst–best) (Murray et al. 
2007). OKS and OHS were registered preoperatively as well 
as 3 months and 1 year after THA or TKA. 

Following surgery, the patients were asked to fill out a 
questionnaire regarding daily pain at rest as well as during 
activity. This was measured on the VAS 0–10, 10 being 
worst imaginable pain, and daily use of morphine (yes/no) 
was recorded on postoperative days 1–7. The questionnaire 
was given to the patients upon discharge and collected at 3 
months’ follow-up.

Later, overall satisfaction with treatment was recorded using 
a numeric rating scale (NRS) 0–10, 10 being very satisfied, 
and willingness to undergo the same treatment again (yes/no/I 
don’t know) was answered at 3 months’ follow-up. 

Statistics
Normality assumption for all continuous variables was evalu-
ated by Q–Q plots as well as skewness and kurtosis measure-
ments. Mean values (SD) are presented for normally distrib-
uted variables, while median values and interquartile ranges 
(IQR) are presented for non-normally distributed variables. 
The Mann–Whitney U-test was used to compare continuous 
non-parametric variables, Student’s t-test to compare continu-
ous parametric variables, and a chi-square test to compare cat-
egorical variables.

All data were processed in R 3.2.2 (R Foundation for Statis-
tical Computing, Vienna, Austria).
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Biomet, which had no influence on any part of the study or 
on the content of the paper. The authors declare no conflicts 
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Results

275 patients were scheduled to undergo outpatient TKA/THA 
between December 2015 and June 2017. 261 of those patients 
had complete data and were included in the analysis: TKA (n 
= 126) and THA (n = 135). 45 (33%) of THA patients were 
discharged on the DOS, while 47 (37%) of TKA patients were 
discharged on the DOS. All patients who were not discharged 
on the DOS were discharged the following day. Patients in the 
2 groups were similar in respect of age, sex, or preoperative 
OKS/OHS (Tables 1–3).

OKS at 3 months/1year follow-up was 32/39 and 31/38 for 
DDOS and nDDOS patients, respectively (p = 0.6/p = 0.5). 
OHS at 3 months/1year follow-up was 39/43 and 37/43 for 
DDOS and nDDOS patients, respectively (p = 0.1/p = 0.9) 
(Tables 2 and 3). Furthermore, the 2 groups of patients had 
similar increases in OHS/OKS at both 3 and 12 months’ fol-
low-up (Tables 2 and 3). 

Among THA patients, no statistically significant difference 
was found regarding pain scores between DDOS and nDDOS 
patients on POD 1–7 (Figure 1). Among TKA patients, no 
statistically significant difference was found regarding pain 
scores with 1 exception: on POD 2 DDOS patients reported a 
mean VAS score of 5.2 during rest compared with 3.6 among 
nDDOS patients (p = 0.002) (Figure 2). DDOS TKA patients 
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had a mean VAS score of 4.6 on POD 1 during rest compared 
with 4.0 among nDDOS TKA patients (p = 0.3). Respectively, 
these scores dropped to 3.6 and 3.3 on POD 7 during rest (p = 
0.7). During activity, DDOS TKA patients scored 5.4 on POD 
1 whereas nDDOS TKA patients scored 5.6 (p = 0.7). On POD 
7, these scores dropped to 4.6 and 4.7 (p = 0.9), respectively.

Regarding use of morphine, a similar pattern was found in 
both DDOS and nDDOS patients, as there was no statistically 
significant difference in THA or TKA patients (Figure 3). 

Patients from both groups also reported similar satisfaction, 
as DDOS patients on average rated their experience 9.1/10 

compared with nDDOS patients who scored 9.0/10 (p = 0.4) 
(Table 1). 93% of DDOS patients claimed that they would 
would go through the process again compared with 87% of 
nDDOS patients (p = 0.05) (Table 1).

Discussion

In this prospective cohort study, we found very similar patient-
reported outcomes when comparing a group of patients who 
were discharged on the DOS after THA/TKA with a group 

Table 1. Demographics and satisfaction. Values are count (%) 
unless otherwise specified

 Factor	 DDOS 	 nDDOS	 p-value

Participants, n	 92 	 169 	
Mean age (SD)	 60 (11)	 62 (11)	 0.2
Male	 53 (58)	 80 (47)	 0.2
Female	 39 (42)	 89 (53)	
THA	 45 (33)	 90 (67)	 0.6
TKA	 47 (37)	 79 (63)	
Would undergo the same treatment again 
	 yes	 78 (93)	 129 (87)	 0.05
	 no	 4 (5)	 4 (3)	
	 unsure	 2 (2)	 15 (10)	
Satisfaction with treatment 
	 (0–10), median (range) 	 9 (7–10)	 9 (6–10)	 0.4

DDOS = discharged on the day of surgery
nDDOS = not discharged on the day of surgery

Table 3. Mean Oxford Hip Scores (OHS) in THA patients

	 DDOS	 nDDOS	 Difference
OHS	 n = 45	 n = 90	 mean (95% CI)	 p-value

Before 	 24	 23	 0.6 (–1.7 to 2.9)	 0.6
At 3 months 	 39	 37	 2.2 (–0.5 to 4.8)	 0.1
At 1 year 	 43	 43	 0.1 (–2.3 to 2.4)	 1.0
Difference
	 3 months—before	 16	 14	 1.6 (–1.7 to 4.7)	 0.4
	 1 year—before	 19	 20	 0.5 (–4.0 to 2.9)	 0.7

For abbreviations, see Table 1

Table 2. Mean Oxford Knee Scores (OKS) in TKA patients

	 DDOS	 nDDOS	 Difference
OKS	 n = 47	 n = 79	 mean (95% CI)	 p-value

Before 	 22	 22	 0.2 (–2.0 to 2.4)	 0.9
At 3 months 	 32	 31	 0.8 (–2.3 to 4.1)	 0.6
At 1 year 	 39	 38	 1.0 (–1.9 to 3.9)	 0.5
Difference
	 3 months—before	 10	   9	 0.7 (–2.6 to 4.0)	 0.7
	 1 year—before	 16	 16	 0.8 (–2.2 to 3.9)	 0.6

For abbreviations, see Table 1

Figure 1. THA VAS scores (mean and 95% CI) for pain during activity 
(left panel) and during rest (right panel).

Figure 2. TKA VAS scores (mean and 95% CI) for pain during activity 
(left panel) and during rest (right panel).

Figure 3. Use of morphine (percentages with 95% CI) among TKA 
patients (left panel) and THA patient (right panel) .
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of patients who were not discharged on the DOS. This was 
the case with regards to postoperative OHS and OKS, as well 
as pain, and use of morphine during the first week after sur-
gery. Furthermore, similar levels of satisfaction were found 
between the two groups. 

Patient-reported outcomes measured using OKS and OHS 
were similar between the 2 groups prior to surgery and at 3- 
and 12-months’ follow-up. Change in OKS and OHS at 3- and 
12-months’ follow-up were also similar between groups sug-
gesting that the outcome of THA/TKA is not affected nega-
tively by discharge on the DOS. DDOS patients included in 
this study were able to undergo the same postoperative reha-
bilitation after discharge as nDDOS patients despite shorter 
hospital stays and therefore fewer instructions during hospital 
stay. The mean preoperative OHS in our study was 24 among 
DDOS patients and 23 among nDDOS patients, which is simi-
lar to previous studies investigating early outcome following 
total joint arthroplasty (Klapwijk et al. 2017, Porsius et al. 
2018). Klapwijk et al. (2017) also measured OHS at 6 weeks 
after THA surgery and found a median OHS of 43 among a 
mixed group of inpatients and outpatients. The mean preop-
erative OKS of 22 (DDOS) and 22 (nDDOS) is also similar to 
a previous study by Hoeffel et al. (2019), who found OKS at 3 
months and 1 year after surgery to be mean 35 and 39, respec-
tively. The patients in our study had similar increases in OHS 
and OKS to the patients in the aforementioned studies, and 
overall our patients reached expected and satisfying scores. 

Pain scores in the first 7 days after surgery, where pain may be 
most pronounced, did not—with 1 exception on POD 2—differ 
statistically between groups. However, there seemed to be a 
trend towards higher pain levels among DDOS TKA patients 
compared with nDDOS patients on POD 2–4 both at rest and 
during activity. A possible explanation for this could be that 
patients discharged on DOS are more active both before and 
after discharge and therefore have higher pain levels compared 
with patients who spent 1 night at the hospital. Another poten-
tial explanation could be that compliance regarding use of pain 
medication other than morphine is lower among DDOS TKA 
patients as they spend a shorter time in hospital and therefore 
receive more information during a shorter period of time. Gen-
erally lower pain scores following THA may explain why no 
difference is seen between DDOS and nDDOS THA patients. 
The literature on pain in the first days after surgery is incon-
sistent as some find differences between inpatients and outpa-
tients with regards to pain (Goyal et al. 2017) whereas others 
do not (Gauthier-Kwan et al. 2018). Goyal et al. (2017) found 
that THA outpatients had higher pain levels than inpatients on 
POD 1 and proposed that insufficient pain management may 
be the cause of this increased pain among outpatients, which is 
in line with our findings and proposed explanations—although 
the difference was among TKA patients and not THA patients 
in our study. Few studies have compared pain scores between 
outpatients and inpatients following THA and TKA during the 
first postoperative days, but other studies have done so with 

regards to the first postoperative weeks and months. These 
studies have found similar pain levels between inpatients and 
outpatients after THA and TKA (Schotanus et al. 2017, Füs-
senich et al. 2020). Schotanus et al. (2017) found that 6 weeks 
after TKA both inpatients and outpatients had mean NRS pain 
scores of 2.6. As expected, those scores are lower than pain 
scores measured in our study on POD 7 as pain is still expected 
to decrease after the first week. 

Also, the use of rescue medication in the form of opioids 
was similar between the 2 groups. This goes to show that 
discharge on the DOS does not lead to increased opioid use 
among selected patients. Gauthier-Kwan et al. (2018) found 
similar results, as outpatients and inpatients had statistically 
similar use of opioids during the first postoperative days. The 
literature on this subject is limited and further studies are 
necessary to determine whether or not there is a difference 
between the 2 groups of patients. 

Patients having THA or TKA are generally satisfied with their 
overall experiences (Husted et al. 2008, Hoeffel et al. 2019). 
That was also the case in this study as the 2 groups of patients 
on average scored 9.0/10 and 9.1/10, respectively. These find-
ings are in accordance with an earlier study (Kelly et al. 2018).

Furthermore, the willingness to do the same procedure 
under the same circumstances again was similar in both 
groups. A nearly statistically significant difference in will-
ingness to undergo the same procedure was found between 
the 2 groups of patients, with slightly more DDOS patients 
responding that they were willing to undergo the same pro-
cedure again. Porsius et al. (2018) found similar levels of 
willingness to undergo fast-track THA among three differ-
ent groups of patients: fast-, average-, and slow-recovery 
patients. A large proportion of the fast-recovery patients had 
outpatient surgery compared with the proportion of slow-
recovery patients, which goes to show that outpatients are not 
less satisfied than inpatients after THA. 

Though this study sheds light on some aspects of patient-
reported outcomes and pain after THA and TKA, there are 
also limitations associated with this study. 1 of the limitations 
of our study lies in possible differences between the 2 groups 
of patients as this was a prospective cohort study without ran-
domization. This allows for potential confounding between 
the 2 groups. Even though recorded patient demographics and 
preoperative PROMS were similar between groups, other non-
accounted for factors may be responsible for some patients 
being discharged on the DOS, while others were not. As this 
study is observational, there is a potential for both selection 
bias and residual confounding. However, we chose not to adjust 
the analysis for potential bias but present the PROM data for 
the 2 cohorts as is, to present the actual clinical reality for such 
patients scheduled for outpatient surgery. Patients’ mentality 
may play a role with some patients having a more positive 
attitude toward DOS discharge. Such patients might be more 
likely to report high levels of satisfaction, provided they were 
discharged on the DOS; this, however, is speculative. Further-
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more, this study would be strengthened by additional data, as 
the reasons for inpatients’ overnight stays were not registered. 
The differences in the use of physiotherapy between the 2 
groups of patients following discharge may be a confounding 
variable in this study, though it seems unlikely. Tracking the 
use of physiotherapy is not possible as it takes place outside 
of the hospital after discharge. Additionally, a potential bias 
could exist in the form of a difference in pain between the two 
groups of patients. One could argue that increased pain after 
surgery could lead to a higher probability of overnight stay in 
hospital but this study did not aim to investigate reasons for 
overnight stay in hospital. Finally, external validity is a limita-
tion, as patients scheduled for outpatient surgery in this study 
may differ compared with other setups, making results more 
difficult to apply to a different patient population. 

In conclusion, in this prospective cohort study, we found 
similar pain scores, use of rescue medication (morphine), and 
OHS/OKS up to 1 year reported by THA and TKA patients 
discharged on the day of surgery and patients who stayed at 
least 1 night in the hospital. These findings support continuous 
utilization of outpatient TKA and THA in selected patients.

CEH, HH, and KG planned the study. HH, LHI, CSN, AT, and KG were 
responsible for the logistical setup and collected the data. CH and KG ana-
lyzed the data. CH wrote the first draft of the paper; all authors revised the 
paper.

Acta thanks Michael Clarius and Stephan Vehmeijer for help with  peer 
review of this study.

Andersen LØ, Kehlet H. Analgesic efficacy of local infiltration analgesia in 
hip and knee arthroplasty: a systematic review. Br J Anaesth 2014; 113(3): 
360-74.

Andreasen S E, Holm H B, Jørgensen M, Gromov K, Kjærsgaard-Andersen P, 
Husted H. Time-driven activity-based cost of fast-track total hip and knee 
arthroplasty. J Arthroplasty 2017; 32(6): 1747-55.

Burn E, Edwards C J, Murray D W, Silman A, Cooper C, Arden N K, Pinedo-
Villanueva R, Prieto-Alhambra D. Trends and determinants of length of 
stay and hospital reimbursement following knee and hip replacement: evi-
dence from linked primary care and NHS hospital records from 1997 to 
2014. BMJ Open 2018; 8(1): e019146.

Füssenich W, Gerhardt D M, Pauly T, Lorenz F, Olieslagers M, Braun C, van 
Susante J L. A comparative health care inventory for primary hip arthro-
plasty between Germany versus the Netherlands: is there a downside effect 
to fast-track surgery with regard to patient satisfaction and functional out-
come? Hip Int 2020; 30(4): 423-30. 

Gauthier-Kwan O Y, Dobransky J S, Dervin G F. Quality of recovery, postdis-
charge hospital utilization, and 2-year functional outcomes after an outpatient 
total knee arthroplasty program. J Arthroplasty 2018; 33(7): 2159-64.e1.

Goyal N, Chen A F, Padgett S E, Tan T L, Kheir M M, Hopper R H Jr, Ham-
ilton W G, Hozack W J. Otto Aufranc Award: A multicenter, randomized 
study of outpatient versus inpatient total hip arthroplasty. Clin Orthop Relat 
Res 2017; 475(2): 364-72.

Gromov K, Kjærsgaard-Andersen P, Revald P, Kehlet H, Husted H. Feasibil-
ity of outpatient total hip and knee arthroplasty in unselected patients. Acta 
Orthop 2017; 88(5): 516-521. 

Gromov K, Jørgensen C C, Petersen P B, Kjaersgaard-Andersen P, Revald P, 
Troelsen A, Kehlet H, Husted H. Complications and readmissions follow-
ing outpatient total hip and knee arthroplasty: a prospective 2-center study 
with matched controls. Acta Orthop 2019; 90(3): 281-5.

Hoeffel D P, Daly P J, Kelly B J, Giveans M R. Outcomes of the first 1,000 
total hip and total knee arthroplasties at a same-day surgery center using 
a rapid-recovery protocol. J Am Acad Orthop Surg Glob Res Rev 2019;  
3(3): e022.

Husted H. Fast-track hip and knee arthroplasty: clinical and organizational 
aspects. Acta Orthop Suppl 2012; 83(346): 1-39.

Husted H, Holm G, Jacobsen S. Predictors of length of stay and patient satis-
faction after hip and knee replacement surgery: fast-track experience in 712 
patients. Acta Orthop 2008; 79(2): 168-73.

Husted H, Kristensen B B, Andreasen S E, Skovgaard Nielsen C, Troelsen A, 
Gromov K. Time-driven activity-based cost of outpatient total hip and knee 
arthroplasty in different set-ups. Acta Orthop 2018; 89(5): 515-21.

Kelly M P, Calkins T E, Culvern C, Kogan M, Della Valle C J. Inpatient versus 
outpatient hip and knee arthroplasty: which has higher patient satisfaction? 
J Arthroplasty 2018; 33(11): 3402-6.

Klapwijk L C, Mathijssen N M, Van Egmond J C, Verbeek B M, Vehmeijer 
S B. The first 6 weeks of recovery after primary total hip arthroplasty with 
fast track. Acta Orthop 2017; 88(2): 140-144.

Lunn T H, Husted H, Solgaard S, Kristensen B B, Otte K S, Kjersgaard A G, 
Gaarn-Larsen L, Kehlet H. Intraoperative local infiltration analgesia for 
early analgesia after total hip arthroplasty: a randomized, double-blind, 
placebo-controlled trial. Reg Anesth Pain Med 2011; 36(5): 424-9. 

Lunn T H, Andersen L Ø, Kristensen B B, Husted H, Gaarn-Larsen L, Band-
holm T, Ladelund S, Kehlet H. Effect of high-dose preoperative methyl-
prednisolone on recovery after total hip arthroplasty: a randomized, dou-
ble-blind, placebo-controlled trial. Br J Anaesth 2013; 110(1): 66-73.

Murray D W, Fitzpatrick R, Rogers K, Pandit H, Beard D J, Carr A J, Dawson 
J. The use of the Oxford hip and knee scores. J Bone Joint Surg Br 2007; 
89(8): 1010-4.

Pollock M, Somerville L, Firth A, Lanting B. Outpatient total hip arthroplasty, 
total knee arthroplasty, and unicompartmental knee arthroplasty: a sys-
tematic review of the literature. JBJS Rev 2016 27; 4(12). pii: 01874474-
201612000-00004. 

Porsius J T, Mathijssen N M C, Klapwijk-Van Heijningen L C M, Van 
Egmond J C, Melles M, Vehmeijer S B W. Early recovery trajectories after 
fast-track primary total hip arthroplasty: the role of patient characteristics. 
Acta Orthop 2018; 89(6): 597-602.

Schotanus M G M, Bemelmans Y F L, Grimm B, Heyligers I C, Kort N P. 
Physical activity after outpatient surgery and enhanced recovery for total 
knee arthroplasty. Knee Surg Sports Traumatol Arthrosc 2017; 25(11): 
3366-71.

Vehmeijer S B W, Husted H, Kehlet H. Outpatient total hip and knee arthro-
plasty. Acta Orthop 2018; 89(2): 141-4.

Xu J, Cao J Y, Chaggar G S, Negus J J. Comparison of outpatient versus inpa-
tient total hip and knee arthroplasty: a systematic review and meta-analysis 
of complications. J Orthop 2019; 17: 38-43.


