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associative costs of TKA vary greatly [4], increasing same 
day discharge (SDD) rates is one potential strategy for 
decreasing overall costs [5]. Pathways to achieve SDD have 
been highly successful in ambulatory surgical centers (ASC) 
involving highly selected patients [6]. However, SDD rates 
remain significantly lower for TKA performed in a hospital 
setting [7]. With increasing pressure to reduce cost of care 
associated with TKA, surgeons are attempting to increase 
the rates of successful SDD following TKA and many are 
considering transitioning to ASCs [7, 8].

For surgeons transitioning to the performance of outpa-
tient or SDD TKA, it is important to understand the time 
necessary to discharge patients from the facility in ques-
tion. Understanding the average time it takes to physi-
cally discharge a patient from the hospital is important to 
understand how to strategically schedule cases planned for 

Introduction

Annually, 700,000 total knee arthroplasties (TKA) resulted 
in over $12.3 billion in hospital costs [1]. With 3.5 million 
TKAs expected to be performed annually by 2030 [2], path-
ways to reduce cost of care must be evaluated [3]. Although 
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Abstract
Background  Understanding the average time from surgery to discharge is important to successfully and strategically sched-
ule cases planned for same day discharge (SDD) for total knee arthroplasty (TKA). The purpose of this study was to (1) 
evaluate the average time to discharge following unilateral TKA performed in a community hospital and (2) describe patient 
characteristics and peri-operative factors that may impact SDD.
Methods  This retrospective review included 75 patients having achieved SDD following unilateral TKA between March 
2017 and September 2021 at a high-volume multi-specialty community hospital. Time to discharge was calculated from end 
of surgery, defined as completion of dressing application, to physical discharge from the hospital. Time surgery completed 
and association with time of discharge was also examined. Pearson’s correlations were performed to evaluate the relationship 
between total time to discharge and patient demographics.
Results  The average age for all patients was 66.6 ± 10.9 years (Range: 38 to 86) and average BMI of 29.9 ± 5.6 kg/m2 
(Range: 20.4 to 46.3). The average time to discharge was 5.8 ± 1.8 h (range: 2.2 to 10.5 h). Time to discharge was signifi-
cantly longer for patients finishing surgery prior to noon (6.0 ± 1.8 h), than after noon (4.8 ± 1.4 h, p = 0.046). Total time to 
discharge was not correlated with age (r = 0.018, p = 0.881) or BMI (r=-0.158, p = 0.178), but was negatively correlated with 
surgical start time (r=-0.196, p = 0.094).
Conclusion  An average of six hours was required to achieve SDD following unilateral TKA performed in a community 
hospital. The time required for SDD was not found to be related to intrinsic patient factors but more likely due to extrinsic 
factors associated with time of scheduled surgery. To improve success of SDD, focus should be placed on the development 
of efficient discharge pathways rather than unchangeable intrinsic patient characteristics.
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SDD. Additionally, for surgeons considering transitioning 
to an ASC with limited hours of operation, it is important 
to know when surgeries should plan to end to comply with 
hours of operation. Previous studies have indicated that time 
to discharge ranges from four to eight hours [9]. However, 
such information may be institution-specific and with lim-
ited studies available, more data is required to determine 
if such discharge time frames are similar in other institu-
tions. Furthermore, it is important to identify potential bar-
riers to achieving SDD for patients undergoing unilateral 
TKA. Therefore, the purpose of this study was to (1) evalu-
ate the average time to discharge following unilateral TKA 
performed in a high volume, multispecialty community 
hospital and (2) identify patient characteristics and peri-
operative variables that potentially affect the length of time 
to discharge.

Materials and methods

This was an institutional review board approved retro-
spective review of all patients having achieved SDD 
following unilateral TKA between September 2017 and 
June 2022. All procedures examined were performed 
at a high-volume multi-specialty community hospi-
tal with at least 10 years of experience with fast-track 
arthroplasty service. Patients who were highly selected 
to undergo TKA at a private, non-hospital affiliated 
stand-alone ASC were excluded as these patients repre-
sented younger, highly motivated patients determined to 
achieve SDD which is not representative of the average 
patient undergoing TKA at the current study institution. 
All surgeries were performed by a single, high volume 
[10] fellowship trained orthopedic surgeon. All patients 
met the standard clinical and radiographic indications for 
primary unilateral TKA. The current study site does not 
exclude patients from undergoing TKA based on demo-
graphic or comorbidity status. All patients scheduled to 
undergo unilateral uncomplicated primary TKA at the 
study institution are treated with the intention for SDD. 
Therefore, only patients requiring primary unilateral 
TKA who received primary TKA implants, patients with 
diagnoses of osteoarthritis and patients requiring simple 
hardware removal at the time of index arthroplasty who 
received primary TKA implants were included. Patients 
with inflammatory systemic arthritic diagnoses, patients 
undergoing revision TKA or those requiring revision 
implant systems due to projected complexity of recon-
struction at the time of index arthroplasty were excluded. 
Each patient received surgical clearance from a primary 
care physician, an anesthesiologist, and a medical spe-
cialist if required. All patients are screened by a core 

group of experienced anesthesiologists as part of the 
Perioperative Surgical Home initiative put forth by the 
American Society of Anesthesiologists (ASA) [11], and 
ASA classification was performed by a small core group 
of anesthesiologists experienced in arthroplasty patient 
assessment and management.

The first surgical case of the day starts with an inci-
sion time of approximately 8:00 am and cases are per-
formed in sequence as scheduled with the second case 
usually having a start time before 9:30 am. Eight to ten 
knee or hip arthroplasty cases are typically performed 
per surgical day. Prior to surgery, all patients received 
antibiotic prophylaxis of either cefazolin or vancomycin. 
All patients received 500 mg-1000 mg of acetaminophen 
based on body weight, unless contraindicated. An ultra-
sound-guided adductor canal nerve block was given prior 
to induction by the attending anesthesiologist, contain-
ing bupivacaine 0.5% (20 cc), epinephrine (100mcg) and 
clonidine (1mcg/kg). All patients received a pericapsular 
injection primarily targeting the posterior capsule consist-
ing of bupivacaine 0.15% (1 cc/kg) and toradol (30 mg). 
All surgeries were performed under general anesthesia. 
General anesthesia has been used for over a decade at 
the current study site as it has been safe and conducive 
to rapid discharge protocols following total joint arthro-
plasty [12]. Due to avoidance of spinal anesthesia, foley 
catheters were not used unless patients required preoper-
ative catheter use. A medial parapatellar approach using 
conventional instrumentation was used for all patients. 
Tourniquets were used in all patients and was inflated 
prior to incision and released just prior to closure of the 
arthrotomy. All patients received one gram of intrave-
nous tranexamic acid prior to incision and before closure 
of the arthrotomy. Following wound closure, dexameth-
asone (4  mg) was administered to each patient intrave-
nously to control post-operative nausea. Post-operative 
pain management primarily included acetaminophen 
with oral narcotics provided only upon patient request 
for break through pain. Post-operative nausea was symp-
tomatically treated with anti-emetics. Thromboembolic 
stockings were not used.

All patients who underwent TKA during the study 
period were treated with the same rapid discharge pro-
tocol previously described and all patients had the 
expectation to achieve SDD [7, 13, 14]. Under the rapid 
discharge protocol, physical therapy services were avail-
able until 8:00pm to help facilitate SDD. Discharge cri-
teria included the ability to walk 50 feet with an assistive 
device, successful negotiation of stairs (if required in 
the home environment), pain and nausea controlled, and 
hemodynamic stability. If patients failed to achieve SDD, 
home discharge was expected on postoperative day one. 
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If patients demonstrated inability to achieve home dis-
charge by postoperative day one, plans for acute reha-
bilitation or skilled nursing facility transfer was pursued.

Data collected included patient demographics (sex, age, 
BMI, ASA, self-reported race [Asian, Caucasian, other]) and 
surgical start and end time. The end of surgery was defined 
as the completion of dressing application. Time to discharge 
was calculated from end of surgery to physical discharge 
from the hospital. Noon was chosen as the time point for 
dichotomized comparison as studies have suggested surger-
ies completed after noon may negatively influence success 
rates for SDD [15, 16]. Descriptive statistics were created 
for each variable, including mean, standard deviation, range 
and frequency. Data were determined to be parametric by 
the Kolmogorov-Smirnov test. Therefore, independent 
t-tests were performed to evaluate gender difference in age, 
body mass index and time to discharge. Time to discharge 
was also compared between surgeries ending prior to and 
after noon. Pearson’s correlations were performed to evalu-
ate the relationship between total time to discharge and 
patient demographics. All statistical procedures were per-
formed using SPSS version 25, with a significant level set 
to p < 0.05.

Results

During the study period, 490 unilateral TKAs were per-
formed. Forty-three patients underwent TKA at a non-
hospital affiliated ambulatory surgical center (ASC), all of 

which achieved SDD, and were excluded as those patients 
represented a highly selected group. Of the remaining 447 
unselected community hospital patients, 75 patients (12.5%) 
achieved SDD, including 46 male (64.2%) and 28 female 
(35.8%) patients (Table  1). The average age and BMI of 
all patients were 66.6 ± 10.9 years (Range: 38 to 86) and 
29.9 ± 5.6 kg/m2 (Range: 20.4 to 46.3), respectively. When 
evaluated by gender, there was no significant difference for 
age (Males: 66.6 ± 9.1; Females: 66.5 ± 11.3; p = 0.964) 
or BMI (Males: 30.5 ± 5.4 kg/m2; Females: 28.9 ± 5.9 kg/
m2; p = 0.253). Thirty-nine patients (52.0%) were ASA 3 
and thirty-six (48.0%) were ASA 2. There were 29 (39.2%) 
Asians, 28 (37.8%) Caucasians, and 17 (23.0%) who self-
reported as Other (Table 1). The average total surgical time 
for all patients was 64.0 ± 12.8 min (range: 43 to 104 min), 
with an average time to discharge of 5.8 ± 1.8 h (range: 2.2 
to 10.5 h) (Table 1). Only three patients were reported to 
have post-operative nausea. The average time to discharge 
for these three patients was 5.9 ± 1.8 h (range: 1.3 to 10.4 h).

Sixty-seven patients started surgery prior to noon, with 
63 patients finishing surgery prior to noon (Table 1). Time to 
discharge was significantly longer for patients finishing sur-
gery prior to noon (6.0 ± 1.8 h), than after noon (4.8 ± 1.4 h) 
(p = 0.046) (Table  2). Thirty-five patients (46.7%) started 
surgery prior to 9:30am, indicating that only those patients 
underwent surgery as the first or second case of the day 
(Table 1). Discharge times ranged from 11:28am to 7:31pm, 
with 33 patients (44.6%) being discharged after 5:00pm 
(Table 1). Total time to discharge was not correlated with 
age (r = 0.018, p = 0.881) or BMI (r=-0.158, p = 0.178) 
but was negatively correlated with surgical start time (r=-
0.196, p = 0.094). There was no difference in time to dis-
charge between sexes, patients younger or older than 70, 
ASA categories 2 or 3, obese (BMI ≥ 30.0) and non-obese 
(BMI < 30.0) patients or between the three racial groups 
examined. Time to discharge was not significantly lon-
ger for patients whose procedures exceeded 60 min or for 
patients who experience postoperative nausea. The only fac-
tor found to be associated with a significantly shorter time to 
discharge was surgical end time after noon (Table 2).

Discussion

As the number of annual TKAs continue to increase, cost 
reduction will continue to be a priority. For surgeons look-
ing to increase the success rate of SDD or transition cases to 
an ambulatory surgical center, knowing the time required to 
discharge is important in understanding how best to schedule 
cases to achieve the greatest success. In this study, the aver-
age time from surgical end to discharge was just over 5 and 
a half hours, which is consistent with the four to eight hours 

Table 1  Patient Characteristics and Perioperative Information Regard-
ing Pertinent Surgical and Postoperative Times Recorded. Mean ± SD 
(range)/ Freq (%)
Total Number of Patients N = 75
Patient Characteristics
Males 46 (64.2%)
Age (years) 66.6 ± 10.9 (38 to 86)
BMI (kg/m2) 29.9 ± 5.6 (20.4 to 46.3)
ASA 3
ASA 2

39 (52.0%)
36 (48.0%)

Asian 29 (39.2%)
Caucasian 28 (37.8%)
Other 17 (23.0%)
Perioperative Time Information
Total Surgical Duration (min) 64.0 ± 12.8 (43 to 104)
Time to Discharge (hours) 5.8 ± 1.8 (2.2 to 10.5)
Cases starting before 9:30am 35 (46.7%)
Cases starting before 12pm 67 (89.3%)
Cases ending before 12pm 63 (84.0%)
Cases discharged after 5pm 33 (44.6%)
Postoperative nausea 3 (4.0%)
BMI = body mass index; ASA = American Society of Anesthesiolo-
gists; SD = standard deviation
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throughout the day. Additionally, patients were generally 
not evaluated by a physical therapist in the PACU, nor were 
discharged directly from the PACU. Therefore, mid-day sur-
gical patients may have faced a delay in time to discharge 
if no beds were available in the SAC or on the floor. At the 
current institution, patient discharges are planned to occur at 
or just after noon, therefore, patients awaiting transfer from 
PACU to the floor prior to noon may have to wait until a bed 
opens as patients are discharged. Patients ending surgery 
after noon may be transferred for physical therapy evalu-
ation sooner as beds have already been vacated following 
noon discharges. To assist with these potential delays, the 
current study site provided physical therapy services until 
8:00pm. This institutional change was important to the suc-
cess of SDD, as 55.4% of patients were able to discharge by 
5:00pm. However, 45% were discharged after 5:00pm with 
six patients requiring discharge after 7:00pm. The unusual 
finding that surgeries ending after noon required less time 
to discharge highlights an important lesson for surgeons 
trying to develop outpatient or SDD arthroplasty services; 
understanding overall hospital operations (surgical vol-
ume trends, average number of open beds, physical therapy 
capacity etc.) is important to designing successful outpatient 
arthroplasty services. In this institution where surgical vol-
umes are greatest before noon, hospital bed availability is 
low prior to noon and physical therapy evaluation was only 
allowed after being transferred to a floor bed, cases ending 
after noon required less time simply due to decreased after-
noon patient loads. It is important for surgeons and admin-
istrators to understand these factors surrounding hospital 
operations to best design successful programs. The current 
findings which demonstrated that SDD required 5–6 h fol-
lowing TKA performed in a high arthroplasty volume, expe-
rienced community hospital system should serve as a guide 
for differing medical systems. If similar support is available 
for arthroplasty patients, similar results may be expected, if 
such systems are not well developed, outpatient arthroplasty 
services will likely fail to achieve SDD.

There were a few limitations to the current evaluation. 
First, the current study site has over ten years of high volume, 
fast-track arthroplasty experience and these results may not 
be generalizable to settings where highly coordinated mul-
tidisciplinary management of arthroplasty patients have not 
been developed. Surgeons and administrators of hospitals 
without such supportive integrated systems must understand 
that SDD will be an unrealistic goal as the current study 
has demonstrated that even with such robust systems of sup-
port, SDD following TKA performed in a hospital setting 
required five to six hours to achieve. Second, the retrospec-
tive nature of the study did not allow for the collection of 
specific reasons for increased time to discharge. Specifi-
cally for patients finishing surgery prior to noon, the authors 

previously reported [9, 16, 17]. Although 89% of cases were 
able to start prior to noon, only 35 patients started prior to 
9:30am, suggesting that other arthroplasty procedures, spe-
cifically the unicompartmental knee arthroplasty, were pri-
oritized prior to TKA. In a high-volume center, performing 
multiple hip and knee arthroplasties, the number of cases 
which can be scheduled prior to 10:00am is limited.

The second objective of this study was to evaluate the 
influence of perioperative variables and patient demograph-
ics on total discharge time. While previous research has 
identified age and gender as risk factors for delayed dis-
charge [18, 19], the current study found no significant asso-
ciation of any specific patient variables, such as age or BMI, 
on delayed discharge. Interestingly, the average discharge 
time was approximately 71 min shorter for patients finishing 
surgery after 12:00pm. While the reason for faster discharge 
for patients ending surgery after 12:00pm could not be 
fully determined, it is likely related to a decrease in patient 
demands on surgical admission center (SAC) and post-
anesthesia care unit (PACU) nursing staff as early morning 
patients are discharged and patient load demands decrease 

Table 2  Time Required to Successfully Discharge Compared by 
Intrinsic Patient Characteristics and Perioperative Factors. Mean ± SD 
(Range)
Patient Characteristics Time to Discharge (hours) p-value
Age (yrs) NS
  < 70 6.3 ± 1.6 (2.7–10.5)
  ≥ 70 6.3 ± 1.7 (3.1–9.6)
Sex NS
  Male 6.4 ± 1.7 (3.1–9.6)
  Female 6.2 ± 1.7 (2.7–10.5)
ASA Category NS
  ≤ 2 6.0 ± 1.6 (2.7–8.6)
  ≥ 3 6.7 ± 1.7 (4.4–10.5)
BMI (kg/m2) NS
  < 30.0 6.4 ± 1.5 (3.1–9.6)
  ≥ 30.0 6.3 ± 1.9 (2.7–10.5)
Racial Group NS
  Asian 6.4 ± 1.5 (4.4–9.6)
  White 6.1 ± 1.7 (2.7–8.8)
  Other 6.8 ± 1.9 (4.6–10.5)
Perioperative Factors
Surgical Duration (min) NS
  < 60.0 6.7 ± 1.3 (4.4–8.9)
  ≥ 60.0 6.2 ± 1.8 (2.7–10.5)
Procedure End Time 0.046
  Before Noon 6.0 ± 1.8 (2.7–10.5)
  After Noon 4.8 ± 1.4 (3.1–6.4)
Postoperative Nausea NS
  No 6.4 ± 1.7 (2.7–10.5)
  Yes 5.9 ± 1.8 (1.3–10.4)
Abbreviations ASA = American Society of Anesthesiologist; 
BMI = body mass index
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can only speculate that the increased time to discharge was 
due to higher hospital patient loads in the morning hours 
and not due to patient specific factors. The current study 
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Conclusion
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