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Abstract

Background: Total knee arthroplasty (TKA) was removed from the “inpatient only” list for Medicare Beneficiaries in 2018. 
As a result, outpatient TKA’s have been performed at ambulatory surgery centers (ASC) more frequently. This study aims to 
evaluate outcomes of medicare patients who underwent outpatient TKA at an ASC.

Methods: We conducted a retrospective cohort review of medicare patients who underwent TKA at an ASC between January 
1st, 2020 and June 30th, 2020 performed by six orthopedic surgeons. 

Results: Thirty-six patients were identified who underwent primary TKA. There was a mean age of 72.4 and body mass 
index of 30.9. The mean preoperative range of motion was -6.7 degrees of extension and 114.8 degrees of flexion, two and 
six week post operative extension of -3.8 degrees and flexion of 104 degrees and -2.7 degrees and 114.6 degrees respectively. 
Preoperative physical and mental patient reported outcomes measurement and information system scores were 43.2 and 
53.4 respectively and 49.4 and 53.1 post operatively. Preoperative patient reported outcomes measure with the knee injury 
and osteoarthritis outcome score was 48.4 and 72.8 post operatively. There were two patients (5.5%) with complications of 
arthrofibrosis that required manipulation under anesthesia. Total recovery time and time within the ASC were on average 200 
minutes and 398.6 minutes respectively.

Conclusion: Without adverse events within the first six months, this study suggests that outpatient TKA can be safely 
performed in medicare patients at an ASC
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Introduction

Total knee arthroplasty (TKA) is one of the most common 
elective surgeries performed in the United States today 
with more than one million procedures performed every 
year [1]. This number will only increase with predictions 

of an increase of volume near 143% by 2050 with the aging 
population [2]. Total knee arthroplasty was recently taken off 
of the “inpatient only” list January 1, 2018 by the Centers of 
Medicare and Medicaid Services [3]. Since then, there has been 
a considerable amount of confusion causing a disruption to 
the hospital, surgeons, staff and patients [4,5]. Furthermore, 
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beginning in January of 2020, TKA has also been added to 
the covered surgical procedure list at Ambulatory Surgery 
Centers (ASC). It has been well documented that outpatient 
TKA have comparable immediate post-operative outcomes 
but these results are largely based on outpatient hospital 
procedures [6-9]. While these studies are useful, there is 
little to no published research providing results of immediate 
post-operative outcomes in medicare patients who undergo 
TKA at an ambulatory surgery center. The safety of major 
surgeries at an ambulatory surgery center continues to be 
of question throughout the community. The objective of this 
research is to evaluate a cohort of medicare patients who 
underwent total knee arthroplasty at an ambulatory surgery 
center and report on postoperative outcomes up to 6 months 
of follow up. 

Materials and Methods 

We conducted a retrospective cohort study by manually 
reviewing and extracting electronic medical records on 
medicare patients who underwent total knee arthroplasty. 
Institutional review board approval was obtained. A total 
of thirty-six patients underwent TKA who met operative 
indications between January 1st, 2020 to June 30th, 2020. 
These surgeries were performed by a total of six surgeons 
at a single ambulatory surgical center. These were the first 
36 medicare patients that were approved to have their TKA 
performed at the ASC. Inclusion criteria were medicare 
patients who underwent a primary TKA during the first six 
months of the year 2020. All patients who underwent TKA 
at the ambulatory surgery center were reviewed and those 
who did not have Medicare insurance were excluded from 
the study. Patients underwent evaluation by their primary 
care providers, other established medical providers, and 
were met by anesthesia prior to their surgery date. The 
surgery center has been performing outpatient TKA‘s from 
2015 through 2019 and have performed 579 successful 
TKA’s in privately insured patients. An established protocol 
is in place to optimize patient selection. All patients who met 
preoperative requirements to have surgery performed at an 
ASC were allowed to proceed. 

A midline, medial parapatellar approach was performed 
using surgeon preferred instrumentation and implants. 
All patients were managed with a standardized surgeon 
specific rehabilitation protocol both pre and post operatively. 
Preoperative data including patient demographics, laterality, 
ASA class, preoperative range of motion, 2 week and 6 week 
post-operative range of motion, complications within the 
first 6 months, readmission rates, total and recovery time 
in the ambulatory surgical center. At the preoperative visit, 
all patients received both a physical and mental Patient 
Reported Outcome Measurement and Information System 
(PROMIS) and Patient reported outcomes via Knee Injury 

and Osteoarthritis Outcome Score (KOOS). Both systems 
are reported to be validated scoring systems in patients 
undergoing total knee arthroplasty [10,11]. Post operatively; 
all patients received online PROMIS and KOOS scores that 
the patient completed at 2 weeks, 6 weeks, 3 months, and 
6 months. Patients underwent surgeon specific physical 
therapy protocols.

Results

There were thirty-six patients with end stage 
osteoarthritis who failed nonoperative treatment. The mean 
age was 72.4 years old with an average BMI of 30.9 +/- 5 kg/
m2. There were 15 males (42%) and 21 females (58%) with 
19 being left knees (53%) and 17 being right (47%). There 
were 15 patients with an ASA score of II and 21 patients 
with an ASA score of III. The demographics of the patients 
are displayed in Table 1. The preoperative range of motion 
of the knee was -6.6 +/- 6.6 degrees of extension and 114.8 
+/- 12.2 degrees of flexion. The preoperative physical and 
mental PROMIS scores were 43.2 +/- 7 and 53.4 +/- 7.1 and 
the preoperative KOOS scores were 48.4 +/- 9.4. The range of 
motion at 2 and 6 weeks were -2.7 +/- 3.3 degrees of extension 
and 104 +/- 11.6 degrees of flexion and -2.7 +/- 3.3 degrees of 
extension 114.6 +/- 11.1 degrees of flexion respectively. The 
preoperative and postoperative comparisons can be found 
in Table 2. The total and recovery time in the ambulatory 
surgical center were 398.6 +/- 47.8 minutes and 200.3 +/- 
42.1 minutes respectively. Time spent at the ASC can be 
found in Table 3. Two patients (5.5%) had complications of 
arthrofibrosis; both of which were treated with manipulation 
under anesthesia. Complications are found in Table 4. No 
patients throughout the study were noted to have any major 
complications including return to the operating room, wound 
related infection, thromboembolic events, sepsis, and death. 
There were zero incidents of intraoperative complications, 
blood transfusions, admission to the hospital, adverse events 
within the ASC, VTE, or readmissions for postoperative pain.

Demographics
Age in years 72.4 +/-4.8

Gender Male: 15 Female: 21
Body Mass Index 30.9 +/- 5

Side Left: 19 Right: 17
ASA Class II: 15 III: 21

Data are expressed as a mean of standard deviation +/-

ASA, American Society of Anesthesiologist physical 
Classification system

Table 1: The demographics of the patients.
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Characteristics Scores

Preoperative ROM 6.6 +/- 6.6 - 114.8 +/- 12.2 
degrees

Postoperative ROM at 2 
weeks

2.7 +/- 3.3 - 104 + 11.6 
degrees

Postoperative ROM at 6 
weeks

2.7 +/- 3.3 - 114.6 +/- 11.1 
degrees

Preoperative PROMIS 
Physical 43.2 +/- 7

Postoperative PROMIS 
Physical 49.4 +/- 6.7

Preoperative PROMIS 
Mental 53.4 +/- 7.1

Postoperative PROMIS 
Mental 53.1 +/- 6.4

Preoperative PROM-KOOS 48.4 +/- 9.4

Postoperative PROM-
KOOS 72.8 +/- 14.8

PROM-KOOS = Patient reported outcomes measure with 
The Knee Injury and Osteoarthritis Outcome Score

PROMIS = Patient Reported Outcomes Measurement and 
Information System that consists of both physical and 

mental health

ROM = Range of Motion, Format: extension with standard 
deviation to flexion with standard deviation

Data are expressed as a mean of standard deviation +/-

Table 2: The preoperative and postoperative comparisons.

Time
Total Time in minutes 398.6 +/- 47.8

Recovery Time in minutes* 200.3 +/- 42.1
Data are expressed as a mean of standard deviation +/-

*Starts with patient time out of operating room to time of 
discharge

Data are expressed as a mean of standard deviation +/-

Table 3: Time spent at the ASC.

Number Complications 
at 180 days Treatment

2 (5.5%) Arthrofibrosis Manipulation under 
anesthesia

Table 4: Complications.

Discussion 

There have been many studies that demonstrate 
outpatient total knee arthroplasty is a safe effective 
procedure that does not increase readmission rates [12-14]. 
The safety of total joint arthroplasty performed at ASC has 
been questioned with a considerable amount of confusion on 
financial implications as performing these surgeries in this 
setting is still in its infancy [15,16]. There have been studies 
that demonstrate safety of outpatient TKA in medicare 
patients but these patients had the safety net of having the 
ability to stay overnight at the hospital with inpatient and/
or observation capabilities [17]. However, limited studies 
have been published examining the outcomes of medicare 
patients who undergo outpatient TKA specifically at an 
ambulatory surgery center. The primary purpose of this 
study was to demonstrate the safety of outpatient TKA in 
medicare patients at an ambulatory surgery center. 

The first aim was specifically to characterize the 
occurrence rate of post-operative complications that 
occurred within the six month postoperative period in our 
medicare patients who underwent outpatient total knee 
arthroplasty at the ambulatory surgery center. An analysis of 
postoperative complications and treatment are listed in Table 
4. There were no documented complications of readmission, 
wound related infection, thromboembolic events, sepsis and 
death.

Of the thirty-six patients, there were a total of two 
(5.5%) that had a postoperative complication, both of 
which suffered from arthrofibrosis. It is important for 
patients to maintain functional range of motion of their 
knee. Preoperatively, our patients had an average range of 
motion of -6.6 +/- 6.6 degree of extension and 114.8 +/- 12.2 
degrees of flexion seen in Table 2. It has been documented 
that elderly patient’s minimal functional range of motion is 
around 90-110 degrees of flexion [18,19]. Arthrofibrosis can 
be a debilitating complication after undergoing a TKA with a 
reported incidence from 1-13% [20-23]. Both were treated 
successfully with manipulation under anesthesia without 
need for further surgery. These findings are reassuring and 
supportive of the safety of TKA in medicare patients at an 
ambulatory surgery center with comparable arthrofibrosis 
rates in the historical literature. 

The current study has limitations. The sample size of our 
patients was relatively small so it may not be representative 
of a larger cohort. This is in part due to the time frame of 
our study as it took place during the COVID-19 pandemic. 
This caused a large number of cases to be cancelled at both 
our institution and nationally [24]. The pandemic also 
limited in-person followup after six weeks. Patients who 
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were subjectively doing “well” were given the option to 
follow up via telemedicine. This could potentially lead to 
underreported complications. 

Conclusion

Outpatient total knee arthroplasty has been an 
increasingly popular procedure in medicare patients with 
increased utilization of ambulatory surgery centers. This 
study suggests that outpatient TKA can be safely performed 
in medicare patients at an ambulatory surgery center. 
Complication rates are comparable to the established 
literature without an increase in any major complications or 
adverse events within the first six months of followup. 
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