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Background: Decreasing length of stay (LOS) following primary total knee arthroplasty (TKA) has been 
an important focus by all the stakeholders involved in the delivery of care. LOS is dictated by both the 
patient and hospital-related factors. The purpose of this study was to determine if early mobilization on post-
operative day 0 (POD 0) following primary TKA has an effect on hospital LOS and discharge to home vs. 
rehabilitation facilities.
Methods: An analysis was performed of consecutive primary TKAs performed at a single institution over 
one year. Patients were assigned to two groups: POD 0 or POD 1, based on their day of mobilization. 
Patients were mobilized following surgery based on time of arrival to the orthopaedic floor and availability 
of physical therapy (PT) resources. The two groups were compared for LOS and discharge disposition 
using univariate analysis. A total of 408 consecutive TKAs were evaluated and from this group, a total of 
143 patients who were mobilized on POD 0 were then matched to 143 patients mobilized on POD 1. There 
were no significant differences in age, sex, American Society of Anesthesiologists score, or body mass index 
(BMI) between POD 0 and POD 1 groups.
Results: There was a significant difference in LOS between POD 0 and POD 1 groups, 2.44 vs. 2.80 days 
(P=0.002). There were also differences in discharge to home vs. rehabilitation, 70.63% of the POD 0 cohort 
were discharged home compared to 58.74% in POD 1 (P=0.035).
Conclusions: There was a significant reduction in LOS and there were differences in discharge disposition 
between patients who mobilized on POD 0 vs. POD 1, with more patients mobilized on POD 0 discharged 
home. Hospitals should work with their total joint arthroplasty programs to mobilize close to 100% of the 
patients undergoing primary TKA on POD 0 in order to decrease LOS and healthcare expenditure.
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Introduction

The volume of knee arthroplasties is projected to increase 
exponentially in the coming decades largely due to the 
growing aging population (1). Despite advances in post-

operative care and pain management, and the proliferation 

of ambulatory surgical centers (ASC), most patients 

undergoing total knee arthroplasty (TKA) require 

hospitalization. The overall costs for a primary TKA, along 
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with the projected increase in the volume of cases poses an 
important economic burden to the healthcare system (2,3). 
Increased hospital length of stay (LOS) have been correlated 
with increased complication rates including deep venous 
thrombosis, pulmonary embolism, urinary retention, and 
infection (4,5). Reducing LOS has been shown to improve 
functional recovery and a more rapid return to independent 
living (2,6).

There are multiple factors that dictate the LOS for a 
patient including hospital specific discharge requirements, 
patient specific factors, and patient health during the post-
operative course. Some patient specific factors also play 
a role in LOS including patient age, body mass index 
(BMI), co-morbid conditions, pre-operative mental and 
functional status, and the patient social situation (7-11). 
The expectations and goals set by the care providers as well 
as the motivation of the individual patients also can affect 
length of hospitalization. Institutional factors that affect 
LOS include: the efficiency of the post anesthesia care unit 
(PACU) to transfer the patient to the orthopaedic floor, 
the availability of ancillary staff who are trained in the care 
of post-operative total joint arthroplasty care, and physical 
therapy (PT) resources.

Early mobilization might play a role in LOS; therefore, 
the purpose of this study was to determine if mobilization 
on the day of surgery [post-operative day 0 (POD 0)] can 
decrease LOS compared to mobilization on post-operative 
day 1 (POD 1), and whether there is a difference in 
discharge destination between the two groups, in patients 
undergoing primary TKA.

Methods

An analysis was performed on 406 consecutive primary 
TKAs performed at a single institution by the same surgeon 
with the same implant design from July 1, 2015 to June 30, 
2016. After institutional review board approval, each chart 
was de-identified, manually reviewed, and appraised for 
further evaluation based on the above mentioned selection 
criteria. Demographic data (age, gender, and BMI), medical 
and surgical data [comorbidities, diagnosis leading to 
surgery, side of procedure, surgical approach, American 
Society of Anesthesiologists Score (ASA), and perioperative 
hemoglobin levels], PT metrics (day of mobilization, 
method of mobilization, distance of ambulation), and 
discharge data (LOS, discharge disposition) were collected. 
Patients mobilized on the day of surgery were categorized 
as POD 0 and patients who initiated PT mobilization 

on the day after surgery were categorized as POD 1. 
All patients received a pre-operative femoral and sciatic 
block along with total intravenous anesthesia (TIVA) 
and on occasion general anesthesia if the patient had a 
difficult airway. The institutional PT protocols, surgical 
techniques, and anesthesia protocols were not altered for 
the study and remained uniform throughout the study. A 
knee immobilizer was used in all cases due to the use of a 
femoral/sciatic block which can increase the risk of falls.

The institutional PT protocols involved getting out of 
bed, transferring to a chair, ambulating, and climbing stairs 
as patients progressed during the post-operative course. 
Patients were mobilized on POD 0 versus POD 1 based 
on the timing of the patient’s arrival to the orthopaedic 
floor along with the availability of the PT staff. Patients 
who arrived to the orthopaedic floor prior to 5 PM were 
mobilized on the same day of surgery. Patients who arrived 
after 5 PM on the day of surgery were mobilized on POD 1 
due to lack of PT staff availability. Patients were discharged 
when medically stable and cleared by the PT staff. The 
therapy goals at the time of discharge included the ability to 
safely transfer from bed to chair, independent ambulation 
of at least 100 feet, and safe stair navigation. Once patients 
met the medical and therapy goals, they were discharged 
to home. Patients were discharged to a sub-acute facility 
if they were unable to meet their PT goals or due to social 
reasons if they did not have any family resources at home. 
Patients were not eliminated from analysis based on the 
reason for discharge to sub-acute facility as the vast majority 
of patients in both groups went to sub-acute rehab.

The two groups were compared for LOS using univariate 
analysis. A student’s t-test was performed for comparing 
LOS between POD 0 and POD 1 groups. A chi-squared 
test was performed to compare destination at discharge. 
Age, gender, ASA score, and BMI matched cases between 
the two groups were analyzed for the final statistical 
analysis. The level of significance was set at a P value  
of <0.05.

Out of the 406 total TKA’s reviewed, 185 patients were 
mobilized on POD 0 (45.6%) and 221 (54.4%) patients 
were mobilized on POD 1. Cases were matched based on 
age, gender, ASA score, and BMI, yielding a total of 143 
cases in each group, or a total of 286 demographics matched 
patients that were used for the statistical analysis. Cases 
that lacked all data points, such as BMI or ASA score, were 
excluded. The average age for all included patients was 66.7 
(range, 45–86) years. The average age for POD 0 was 66.95 
(range, 49–87) years. The average age for the POD 1 group 
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was 66.53 (range, 45–85) years. There were 106 males and 
180 females with a male to female ratio of 1:1.69. The 
average BMI for the POD 0 group was 31.9 (range, 22–47). 
The average BMI for POD 1 was 32.06 (range, 20.3–47). 
There was no significant difference in age, sex, ASA scores, 
or BMI between POD 0 and POD 1 groups (P=0.696, 1.000, 
0.286, 0.708 respectively) (Table 1).

There were 142 right sided TKAs performed, 135 left 
sided TKAs performed and 9 bilateral TKAs performed. 
The mean ASA score of all patients was 2.36. The mean 
ASA score for POD 0 was 2.32 and 2.39 for POD 1 (Table 1). 
There were 101 sub-vastus and 42 parapatellar approaches 
for POD 0. There were 92 sub-vastus and 51 parapatellar 
approaches in the POD 1 group.

Results

There was a significant difference in LOS between 
POD 0 and POD 1 groups, 2.44 vs. 2.80 days (P=0.002)  

(Figure 1). There was a significant difference in discharge 
to home versus subacute facility between POD 0 and 
POD 1 groups (Figure 2). There were 70.63% (n=101) 
discharged home in POD 0 group versus 58.74% (n=84) 
in POD 1 group (P=0.035). There was no significant 
difference between pre-op, POD 0 and POD 1 hemoglobin 
levels in POD 0 vs. POD 1 groups (P=0.368, 0.541, 0.793 
respectively).

Discussion

Lengths of stay and discharge criteria following primary 
TKA can vary among institutions. There are multiple 
complex factors that play a role in determining the timing 
of discharge such as the patient’s age, overall health status, 
existing co-morbid conditions, and home social situation. 
Our institution is in a bundled payment program and had 
no insurance criteria restrictions on when to discharge a 
patient either to home or a sub-acute rehabilitation facility. 

Table 1 POD 0 vs. POD 1 data

Demographic POD 0 POD 1 P value

Age

Average 66.95 66.53 0.696

Standard deviation 9.11 9.36

BMI

Average 31.99 32.27 0.708

Standard deviation 6.54 6.27

Gender

Males 52 52 1.000

Females 90 90

Length of stay

Average 2.44 2.80 0.002

Standard deviation 0.74 1.19

ASA values

Average 2.32 2.39 0.286

Standard deviation 0.48 0.52

Discharge destination

Home 70.63% 58.74% 0.035

Rehab 29.37% 41.26%

Table describes the statistical analysis of outcomes for length of stay and discharge destination between POD 0 group of patients and 
POD 1 group of patients. POD 0, post-operative day 0; POD 1, post-operative day 1, BMI, body mass index.
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While the patient’s social situation may have played a role in 
the discharge disposition to home versus a sub-acute facility, 
the LOS in large part was dependent on the patient’s ability 
to meet the PT discharge criteria. Given the consecutive 
series of 406 patients, we feel that the social issues dictating 
discharge to home versus subacute would be somewhat 
negated. Other factors that can be modified include having 
the patient play an active role through pre-operative 
education, post-operative pain management protocols, and 
early or immediate mobilization following surgery.

At our tertiary care hospital system, approximately 
45.5% of the patients were mobilized on POD 0 following 
primary TKA. We believed that early mobilization would 
lead to reduced lengths of hospital stay and optimization 
of discharge status to home. Our results demonstrated a 
significant difference in the LOS and discharge disposition 
between patients who were mobilized on POD 0 versus 
patients who mobilized on POD 1 (P=0.002). Increased 
emphasis on early or rapid mobilization can help decrease 
the financial burden for hospital systems by reducing 
the overall LOS and help decrease post-operative 
complications. Rapid mobilization protocols concentrate on 
aggressive PT on the same day of surgery which has shown 
encouraging results with respect to functional outcome and 
reduced LOS.

There are several protocols across many institutions that 
aim to achieve the goal of reducing LOS and reduce patient 
complications. The specific protocols vary in detail among 
institutions; however, all of them involve a multidisciplinary 
team approach to provide rapid mobilization which 
has shown to improve functional outcome (12,13). The 
multi-disciplinary team approaches frequently involved 
preoperative risk stratification, specific anesthesia protocols, 
and use of local anesthetic injections in order to make 
postoperative rehabilitation easier, as well as aggressive 
PT protocols in hospitalized patients. Prior studies have 
demonstrated the use of rapid mobilization protocols in 
reducing the lengths of stay (14-18).

A meta-analysis of five randomized control trials by 
Guerra et al. found that early mobilization following hip 
or knee joint arthroplasty surgery has reduced LOS by 
1.8 days, compared to traditional protocols (19). Most of 
the published studies have varied protocols including both 
hip and knee arthroplasty patients. Although a majority of 
these studies show that early mobilization reduces length 
of hospital stay there are a few that contradict that claim. A 
recent study by Karim et al. evaluated both THA and TKA 
length of discharge after initiation of rapid mobilization 
protocol on POD 0. Karim et al. showed that the LOS was 
not significantly shorter in the TKA or THA group (20).

An inherent weakness of the present study is its 
retrospective design. Several factors are uncontrolled that 
could also play a role on patient mobilization such as length 
of time spent in the PACU, availability of PT resources, 
level of post-operative pain control, duration of the motor 
nerve block which limits the patient’s ability to mobilize the 
quadriceps muscle, and the inherent motivation level of the 
patient. A strength of the study is that all procedures were 
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Figure 1 Length of stay vs. day of mobilization. POD 0 patient 
stayed 2.44 days on average vs. 2.80 days for POD 1 patients 
(P=0.002). POD 0, post-operative day 0; POD 1, post-operative 
day 1.
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Figure 2 Discharge destination vs. day of mobilization. 70.63% 
were discharged home in POD 0 group vs. 58.74% in POD 1 
group (P=0.035). POD 0, post-operative day 0; POD 1, post-
operative day 1.
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performed at a single institution by a single surgeon with 
the same surgical technique and implant design, anesthesia, 
nursing and PT teams. Despite the limitations, we feel that 
this is useful data which demonstrates the benefits of early 
mobilization of patients following primary TKA with respect 
to decreasing LOS and discharge disposition. These results 
are important for providers and health care administrators 
involved in the care of patients undergoing TKA.

At our facility there were multiple reasons for a delay 
in mobilization following primary TKA including lack 
of PT resources, the use of motor nerve blocks, delays in 
transferring patients to the orthopaedic floor from the 
PACU following surgery due to lack of available orthopedic 
beds and at times the motivation level of the patient. Based 
on this study, our institution has increased PT resources 
and staffing hours to go beyond 5 PM. We have eliminated 
all motor blocks, and improved efficiency in the PACU to 
transfer patient to the orthopaedic floor in a timely manner. 
If the patient spends more than 2 hours in the PACU, then 
PT will mobilize the patient in the PACU.

This study suggests that mobilizing patients undergoing 
primary TKA on POD 0 decreases LOS and plays a 
role in discharge disposition more frequently to home 
versus a subacute facility. At a tertiary hospital system, 
aligning all the stakeholders to accomplish a task of 
early mobilization can be challenging. Based on hospital 
2014 CFO reports, the average cost savings for a patient 
for a half day reduction in LOS would be on average  
$900 (21). Given the cost savings with decreased LOS and 
increased discharged to home status, it would be beneficial 
for hospital administrators to work with the total joint 
programs at their institutions including the perioperative 
staff, anesthesiologists, nursing and physical therapists in 
order to provide resources to mobilize 100% of patients on 
day of surgery following primary TKA.
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