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Background: The purpose of this study was to evaluate hospital admissions for revision surgeries associated
with robotic armeassisted unicompartmental knee arthroplasty (rUKA) vs manually instrumented UKA
(mUKA) procedures.
Methods: Patients�18 years of age who received either a mUKA or a rUKA procedure were candidates for in-
clusion andwere identified by the presence of appropriate billing codes. Procedures performedbetweenMarch
1, 2013 and July 31, 2015were used to calculate the rate of surgical revisions occurringwithin 24-months of the
index procedure. Following propensity matching, 246 rUKA and 492 mUKA patients were included. Revision
rates and the associated costs were compared between the two cohorts. TheMann-Whitney U test was used to
compare continuous variables, and Fisher’s exact tests was used to analyze discrete categorical variables.
Results: At 24 months after the primary UKA procedure, patients who underwent rUKA had fewer
revision procedures (0.81% [2/246] vs 5.28% [26/492]; P ¼ .002), shorter mean length of stay (2.00 vs 2.33
days; P > .05), and incurred lower mean costs for the index stay plus revisions ($26,001 vs $27,915; P >
.05) than mUKA patients. Length of stay at index and index costs were also lower for rUKA patients (1.77
vs 2.02 days; P ¼ .0047) and ($25,786 vs $26,307; P > .05).
Conclusions: The study results demonstrate that patients who underwent rUKA had fewer revision pro-
cedures, shorter length of stay, and incurred lowermean costs (although not statistically different) during the
index admission and at 24 months postoperatively. These results could be important for payers as the
prevalence of end-stage knee osteoarthritis increases alongside the demand for cost-efficient treatments.

© 2019 Elsevier Inc. All rights reserved.
Background

Historically, total knee arthroplasty (TKA) has been considered
the gold-standard surgery for end-stage knee osteoarthritis (OA)
[1e6]. For most patients, the surgery is highly successful, resulting
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in substantial improvement in quality of life and function [7].
However, between 7% and 20% of TKA recipients are dissatisfied
due to pain, stiffness, and poor function within 1 year after surgery
[8e10]. In addition, 2% to 5.7% of TKA recipients experience failures
that necessitate revision surgery within 5 years. Moreover, the
volume of primary TKA surgeries is estimated to increase from
600,000 procedures in 2005 to over three million procedures in
2030, while the volume of revision TKA surgeries is estimated to
grow from 38,000 procedures to nearly 300,000 procedures during
the same time period [4,11]. As a result, the economic burden for
revision TKA surgeries in the United States is expected to surpass
$13 billion annually by 2030 [11].

UKAs are viable surgical alternatives for appropriately selected
patients with end-stage knee OA. In comparison to TKA, uni-
compartmental knee arthroplasty (UKA) procedures involve a less
invasive technique and have shown reduced blood loss, more
 Lexington from ClinicalKey.com by Elsevier on February 12, 2020.
n. Copyright ©2020. Elsevier Inc. All rights reserved.
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Table 1
DRG Codes Used to Identify Joint Procedures.

DRG Code DRG Code Description

461 Bilateral or multiple major joint procedures of lower extremity
with MCC

462 Bilateral or multiple major joint procedures of lower extremity
without MCC

469 Major joint replacement or reattachment of lower extremity
with MCC

470 Major joint replacement or reattachment of lower extremity
without MCC

DRG, Diagnosis-Related Group; MCC, major complication or comorbidity.
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preservation of bone stock, improved functional outcomes, improved
range of motion, reduced duration of inpatient stay, and faster re-
covery [2,12e15]. The annual incidence of UKA procedures is
increasing by 32.5% (23.1% faster than the already increasing TKA
incidence of 9.4%) [14,16]. Meanwhile, a retrospective analysis sug-
gests that UKA surgeries consume fewer resources associated with
the primary procedure and hospitalization as compared with TKA
[17]. The reduction in hospital resource utilization associated with
UKA is driven by shorter anesthesia and operative times, shorter
inpatient stay, and increased likelihood to be discharged home rather
than to an inpatient rehabilitation or skilled nursing facility [17].

Despite the benefits of UKA, it is a complex and demanding
procedure in comparison to TKA, often requiring advanced surgical
technique to achieve accurate implant positioning and post-
operative limb alignment [13,18,19]. Perhaps potentially related to
the complexity of the procedure, the revision rates of manually
instrumented UKA are higher than those for manually instru-
mented TKA in the published literature (13.3 vs 7.1% respectively;
P ¼ .006) [2,13,20,21]. Examining this trend in more detail, several
studies indicate that younger patients (under the age of 59 years) in
particular have a higher risk of revision for manually instrumented
UKAs [12,22].

Robotic armeassisted UKA (rUKA) has recently emerged, pre-
senting a technique that could address some of the challenges and
intraoperative complications associated with manually instru-
mented UKA (mUKA). Most notably, rUKA has demonstrated more
accurate component positioning (with significantly lower median
errors for all component parameters; P < .01) and a shorter inpa-
tient length of stay (LOS) when compared to mUKA (1.7 vs 2.3 days;
P < .001) [13,23,24]. The precision and reproducibility of the rUKA
technique adds another beneficial dimension over the technically
demanding nature of a mUKA [12]. In addition, rUKA has shown
lower early postoperative pain, improved patient outcomes, and
improved patient satisfaction when compared to mUKA surgeries
[12,25,26]. The clinical differences between rUKA and mUKA,
which could impact whether recipients require revision surgery,
have economic implications that need to be further evaluated.

Existing literature comparing these two surgical techniques is
limited. From an economic perspective, there is a cost-effectiveness
study by Moschetti et al. [14] using Markov modeling. Meanwhile,
few studies have evaluated the revision rates between rUKA and
mUKA; these studies did not include any economic endpoints [14].
Moreover, the aforementioned revision studies have limited
applicability to the United States, as they were either conducted
outside of the United States or included a small sample size and
therefore are not generalizable [24,25]. In response to the eviden-
tial gaps in the existing literature, this study seeks to evaluate the
real-world, national rate of revisions associated with patients un-
dergoing rUKA compared with mUKA procedures in a 24-month
postsurgical period. Complementing the clinical value defined in
prior studies, the present study also evaluates the costs associated
with revision of rUKA compared with mUKA. Specifically, in
comparing mUKA to mUKA, we compared (1) the incidence and
characterization of revision procedures; (2) the LOS reduction and
costs of the index procedure; and (3) the LOS and costs across the
entire 24-month episode of care.

Methods

Study Design and Data Sources

This is a longitudinal, retrospective analysis of administrative
claims designed to evaluate hospital admissions for revision sur-
geries associated with rUKA and mUKA procedures. The analysis
assessed utilization and costs from the perspective of a major
Downloaded for Lonnie Wright (lwright@bhsi.com) at Baptist Health Lex
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commercial health plan. Data utilized in this analysis were obtained
from the OptumInsight Inc (Eden Prairie, Minnesota) database,
comprising claims representing approximately 25 million patients
in a U.S. commercial health plan.

Claims were identified for health plan members who received a
mUKA and those who received a rUKA. Health plan claim expen-
ditures associated with inpatient services were collected for the
initial mUKA or rUKA procedure (herein referred to as the “index”
procedure) and subsequent surgical revision procedures. The pri-
mary outcome of interest was UKA revision rate; the secondary
outcomes of interest were hospital inpatient costs attendant to UKA
index procedures and UKA revision procedures. For the purposes of
this study, costs were defined as the total payments made to pro-
viders for inpatient services rendered during the index procedure
or during the hospital stay for surgical revisions (including patient
responsibility payment).

Selection of Study Population

Health plan members �18 years of age who received either a
mUKA or a rUKA surgery were candidates for inclusion in the study
and were identified by the presence of appropriate billing codes
listed in the Current Procedural Terminology (CPT) manual, Inter-
national Classification of Diseases, 9th and 10th Revisions (ICD-9/
10), and Diagnosis-Related Group (DRG) classification system.
Specifically, UKA claims were deemed eligible for inclusion if they
met the following criteria: (1) presence of CPT procedure code
27446 and (2) assignment of DRG codes 461, 462, 469, or 470
(complete descriptions of the DRGs are presented in Table 1). No
cases were missed, and every case that met the inclusion and
exclusion criteria was included.

After being identified, the UKA claims were divided into rUKA
and mUKA cohorts. To be included in the rUKA cohort, cases were
required to have received (1) a preoperative computed tomography
(CT) scan (identified by CPT codes 73700, 73701, or 73702) that
occurred within 60 days of the rUKA procedure and (2) a robotic
armeassisted procedure at index (identified by ICD-9 procedure
code 17.41 or ICD-10 procedure code 8E0Y0CZ; herein referred to as
the “index” procedure). These patients were required to have
continuous health plan enrollment during the follow-up period to
ensure all medical claims were identified.

Claims were excluded from the analysis if they met any of the
following criteria: (1) costs associated with the index procedure
were considered erroneous (ie, index costs of less than $500) or (2)
a patient had multiple UKAs (in which case only the first procedure
was included).

Propensity Score Matching

After the creation of the two cohorts, outliers were removed,
and patients were balanced by propensity score matching (PSM)
using a 1:2 ratio (refer to section Removal of Outliers and PSM
ington from ClinicalKey.com by Elsevier on February 12, 2020.
opyright ©2020. Elsevier Inc. All rights reserved.



Table 2
Demographic and Comorbidity Profile for Pre-and-Post Matched Study Cohorts.

Matched Variable Prematching Profile Postmatching Profile

rUKA mUKA D P Value rUKA mUKA D P Value

n ¼ 250 n ¼ 1478 n ¼ 246 n ¼ 492

Gender, %
Female 53.20 52.17 1.04 .7619 53.66 57.32 �3.66 .3451

Age (y) group, %
30-49 9.60 11.64 �2.04 .3475 9.76 9.96 �0.20 .9305
50-64 62.80 62.04 0.76 .8195 63.41 65.04 �1.63 .6634
65-79 22.80 22.33 0.47 .8684 22.36 21.54 0.81 .8010
80-99 4.80 3.99 0.81 .5516 4.47 3.46 1.02 .4957

Comorbidities, %
COPD 2.40 3.11 �0.71 .5421 2.44 2.85 �0.41 .7485
Diabetes 10.40 15.49 �5.09 .0357 10.57 9.76 0.81 .7289
CAD 4.00 6.63 �2.63 .1120 4.07 4.07 0.00 1.0000
Pneumoniaa 0.40 0.54 �0.14 .7741 0.41 0.20 0.20 .6166
Oncologya 0.40 0.74 �0.34 .5444 0.41 1.02 �0.61 .3845
Smoking 4.80 7.24 �2.44 .1589 4.88 4.88 0.00 1.0000
Obesity 24.00 21.65 2.35 .4069 23.58 21.54 2.03 .5313

Urban populations, %
Metropolitan 95.20 86.74 8.46 .0001 95.12 94.72 0.41 .8138
Micropolitan 2.80 8.12 �5.32 .0029 2.85 3.86 �1.02 .4802
Other/rural 2.00 5.14 �3.14 .0297 2.03 1.42 0.61 .5370

Median household income rank, %
High 69.60 51.08 18.52 <.0001 69.11 69.31 �0.20 0.9550
Medium 22.00 35.66 �13.66 <.0001 22.36 22.56 �0.20 0.9503
Low 8.40 13.26 �4.86 .0319 8.54 8.13 0.41 0.8501

College þ education rank, %
High 69.20 53.92 15.28 <.0001 68.70 72.15 �3.46 .3295
Medium 24.40 34.51 �10.11 .0017 24.80 21.14 3.66 .2608
Low 4.00 10.28 �6.28 .0016 4.07 4.67 �0.61 .7056
Missing 2.40 1.29 1.11 .1723 2.44 2.03 0.41 .7208

Minority ranking, %
High 3.60 4.06 �0.46 .7314 3.66 3.46 0.20 .8877
Medium 34.00 43.44 �9.44 .0052 34.55 35.77 �1.22 .7439
Low 60.00 51.22 8.78 .0101 59.35 58.74 0.61 .8739
Missing 2.40 1.29 1.11 .1723 2.44 2.03 0.41 .7208

HSR ranka, %
High 29.60 17.46 12.14 <.0001 28.86 29.07 �0.20 .9543
Medium 45.20 45.81 �0.61 .8590 45.53 47.76 �2.24 .5662
Low 25.20 36.74 �11.54 .0004 25.61 23.17 2.44 .4645

Hospital bed ranka, %
High 3.60 5.89 �2.29 .1444 3.66 4.27 �0.61 .6925
Medium 30.00 38.77 �8.77 .0081 30.49 32.11 �1.63 .6542
Low 66.40 55.35 11.06 .0011 65.85 63.62 2.24 .5500

Specialist rank, %
High 52.00 30.18 21.82 <.0001 51.22 52.24 �1.02 .7945
Medium 40.00 48.65 �8.65 .0113 40.65 39.63 1.02 .7905
Low 8.00 21.18 �13.18 <.0001 8.13 8.13 0.00 1.0000

Zip code, %
Missing 2.40 1.29 1.11 .1723 2.44 2.03 0.41 .7208

Census regiona, %
Midwest 10.00 35.05 �25.05 <.0001 10.16 33.13 �22.97 <.0001
Northeast 47.20 8.25 38.95 <.0001 46.34 14.63 31.71 <.0001
South 27.20 41.41 �14.21 <.0001 27.64 31.71 �4.07 .2575
West 15.60 15.29 0.31 .9002 15.85 20.53 �4.68 .1268

Census divisiona, %
East North Central 9.20 23.88 �14.68 <.0001 9.35 24.19 �14.84 <.0001
East South Central 1.60 5.41 �3.81 .0095 1.63 2.44 �0.81 .4747
Mid-Atlantic 16.80 5.07 11.73 <.0001 17.07 8.74 8.33 .0008
Mountain 10.00 9.00 1.00 .6114 10.16 12.40 �2.24 .3722
New England 30.40 3.18 27.22 <.0001 29.27 5.89 23.37 <.0001
Pacific 5.60 6.29 �0.69 .6745 5.69 8.13 �2.44 .2304
South Atlantic 16.80 19.69 �2.89 .2842 17.07 18.70 �1.63 .5891
West North Central 0.80 11.16 �10.36 <.0001 0.81 8.94 �8.13 <.0001
West South Central 8.80 16.31 �7.51 .0022 8.94 10.57 �1.63 .4881

CAD, coronary artery disease; COPD, chronic obstructive pulmonary disease; mUKA, manually instrumented unicompartmental knee arthroplasty; rUKA, robotic armeassisted
unicompartmental knee arthroplasty; HSR, Healthcare Supply Ranking.

a Variable not included in the regression model to predict probability of treatment.
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Details for additional details). Cases were matched using the
following criteria: (1) demographic (age group, gender, and race
and comorbid member characteristics (chronic obstructive
Downloaded for Lonnie Wright (lwright@bhsi.com) at Baptist Health
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pulmonary disease, diabetes, coronary artery disease, smoking, and
obesity); (2) geographic and demographic variations within the
United States (using Census Bureau divisions to match on
 Lexington from ClinicalKey.com by Elsevier on February 12, 2020.
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Table 3
ICD-9/10 Procedure Codes Used to Identify Knee Revision Procedures.

ICD-9/10 Procedure Code ICD-9/10 Procedure Code Description

00.80 Revision of knee replacement, total (all
components)

00.81 Revision of knee replacement, tibial component
00.82 Revision of knee replacement, femoral component
00.83 Revision of knee replacement, patellar component
00.84 Revision of total knee replacement, tibial insert

(liner)
81.55 Revision of knee replacement, not otherwise

specified
0SWT0JZ Revision of synthetic substitute in right knee joint,

femoral surface, open approach
0SWT4JZ Revision of synthetic substitute in right knee joint,

femoral surface, percutaneous endoscopic approach
0SWTXJZ Revision of synthetic substitute in right knee joint,

femoral surface, external approach
0SWC0JC Revision of synthetic substitute in right knee joint,

patellar surface, open approach
0SWC4JC Revision of synthetic substitute in right knee joint,

patellar surface, percutaneous endoscopic approach
0SWCXJC Revision of synthetic substitute in right knee joint,

patellar surface, external approach
0SWV0JZ Revision of synthetic substitute in right knee joint,

tibial surface, open approach
0SWV4JZ Revision of synthetic substitute in right knee joint,

tibial surface, percutaneous endoscopic approach
0SWVXJZ Revision of synthetic substitute in right knee joint,

tibial surface, external approach
0SWC0JZ Revision of synthetic substitute in right knee joint,

open approach
0SWC4JZ Revision of synthetic substitute in right knee joint,

percutaneous endoscopic approach
0SWCXJZ Revision of synthetic substitute in right knee joint,

external approach
0SWU0JZ Revision of synthetic substitute in left knee joint,

femoral surface, open approach
0SWU4JZ Revision of synthetic substitute in left knee joint,

femoral surface, percutaneous endoscopic approach
0SWUXJZ Revision of synthetic substitute in left knee joint,

femoral surface, external approach
0SWD0JC Revision of synthetic substitute in left knee joint,

patellar surface, open approach
0SWD4JC Revision of synthetic substitute in left knee joint,

patellar surface, percutaneous endoscopic approach
0SWDXJC Revision of synthetic substitute in left knee joint,

patellar surface, external approach
0SWW0JZ Revision of synthetic substitute in left knee joint,

tibial surface, open approach
0SWW4JZ Revision of synthetic substitute in left knee joint,

tibial surface, percutaneous endoscopic approach
0SWWXJZ Revision of synthetic substitute in left knee joint,

tibial surface, external approach
0SWD0JZ Revision of synthetic substitute in left knee joint,

open approach
0SWD4JZ Revision of synthetic substitute in left knee joint,

percutaneous endoscopic approach
0SWDXJZ Revision of synthetic substitute in left knee joint,

external approach

ICD-9/10, International Classification of Diseases, 9th and 10th Revisions.
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metropolitan areas, rankings of median household income, and
college plus education), and (3) concentration of health-care spe-
cialists per 100,000 population.

A total of 738 health plan patients were selected for inclusion in
the analysis: 246 patients who underwent rUKA (33.33%) and 492
patients who underwent mUKA (66.67%). Member characteristics
before and after PSM are detailed in Table 2. A significant difference
between cohorts was observed regarding patients living in the
Northeast and Midwest regions of the United States (Northeast:
46.34% rUKA vs 14.63% mUKA; Midwest: 10.16% rUKA vs 33.13%
mUKA) (P < .0001 for both regions). No other significant differences
Downloaded for Lonnie Wright (lwright@bhsi.com) at Baptist Health Lex
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in member characteristics were observed between cohorts after
PSM.

Removal of Outliers and PSM Details

Avalue of Zk ¼ 0.01 was used as the cutoff to eliminate outliers
at index identified as extreme. After cleansing the data, cases
were matched on member characteristics, geographic and de-
mographic variation, and differences in health-care supply for
specialists per 100,000 population. After PSM, cohorts were
considered well balanced in their measured characteristics. PSM
was used to ensure the differences observed between study co-
horts are due to the medical technology, instead of an underlying
and tangential variable. A best-first matching methodology was
applied to match these two cohorts, which rounds the propensity
score to eight significant digits and matches the treatment and
control cohorts on the exact propensity score. The algorithm
drops a digit for unmatched subjects until all treatment cohorts
were matched [27]. The matching was performed on a 1:2 basis
to ensure balanced covariates. Index cost outliers were removed
before PSM based on the gamma distributed extreme value
method [28].

UKA Revision Rates and Costs

Procedures performed between March 1, 2013 and July 31, 2015
were used to calculate the rate of surgical revisions occurring
within 24-months of the index procedure. Surgical revisions were
identified through the presence of ICD-9/10 procedure codes
(coding available in Table 3). Patients were tracked to ensure
continuous enrollment at the health plan during the follow-up
period.

Total costs associated with revisions performed during the 24-
month follow-up period were also evaluated. These costs were
averaged to determine the cost differential for all revisions between
the rUKA and mUKA cohorts. To further review the overall cost of
inpatient-related expenditures, we analyzed and reported the in-
dex procedure cost as well as any revision procedures following the
index period, known as the overall inpatient episode costs within
the 24-month period.

Data Analysis

Revision rates were treated as dichotomous variables. Owing to
the low volume of revisions, Fisher’s exact test was used to assess
the difference among this discrete categorical variable. The Mann-
Whitney U test was used to analyze LOS and costs where sub-
stantial departures from normality were detected. Analyses were
two tailed, and a P-value <.05 was considered statistically signifi-
cant. These analyses were performed using SAS, version 7.1 (SAS
Institute, Cary, NC).

Results

Patients who underwent rUKA experienced on average fewer
revision procedures (0.81% [2/246] vs 5.28% [26/492]; P ¼ .002).
These cases experienced shorter hospital stays during their revision
procedure (2.00 vs 2.33 days; P > .05).

During hospitalization for the index procedure, rUKA cases
experienced a LOS reduction of 12.38% (1.77 vs 2.02 days; P¼ .0047)
and an associated cost reduction of 2.02% when compared with
mUKA cases ($25,786 vs $26,307; P > .05). Table 4 presents the
average costs, average LOS, and revision rates for members at index
in addition to at 24-months of follow-up.
ington from ClinicalKey.com by Elsevier on February 12, 2020.
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Table 4
Index and Postindex Revision Rates, Average Costs, and Length of Stay by Surgery
Type.

Outcomes Category rUKA mUKA D P Value

Total index procedures 246 492
Index outcomes
Average cost $25,786 $26,307 -$521 .3996
Average LOS 1.77 2.02 �0.25 .0047

24-month revision outcomes
Rate of revision (n) 0.81% (2) 5.28% (26) �4.47% .0017
Average cost $26,512 $30,430 �$3918 .5468
Average LOS 2.00 2.33 �0.33 .9277

24-month inpatient episode
Average cost $26,001 $27,977 �$1975 .1144
Average LOS 1.78 2.15 �0.37 .0045

LOS, length of stay; mUKA, manually instrumented unicompartmental knee
arthroplasty; rUKA, robotic armeassisted unicompartmental knee arthroplasty.
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In addition, rUKA cases experienced a significant LOS reduction
of 17.24% (1.78 vs 2.15 days P ¼ .005) across the entire 24-month
inpatient episode of care. Similarly, the mean cost of index plus
revisions was 7.06% less for rUKA when compared with the mUKA
cohort ($26,001 vs $27,977 P > .05).
Discussion

The economic and clinical superiority of rUKA may appeal to
payers, looking for methods to contain costs while sustaining
quality of care for the treatment of end-stage knee OA, especially as
the number of patients undergoing rUKA is expected to increase.
Findings from this study demonstrate that at 24 months after the
primary UKA procedure, patients who underwent rUKA had fewer
revision surgeries, shorter LOS, and incurred lower mean costs
(although not statistically significant) for both the index stay and
the revision stay, as compared to patients who underwent mUKA.
In addition, during hospitalization for the index procedure plus the
revision procedure, the rUKA cohort experienced a shorter LOS.
These findings are not surprising given that previous studies have
demonstrated the clinical advantages of rUKA in terms of LOS,
postoperative pain, functional outcomes, and patient satisfaction
when compared with mUKA [12,18,29,30]. To date, this study ap-
pears to be the first to evaluate the revision rates and their asso-
ciated costs of rUKA compared with mUKA.

Our findings are similar to those found in the current body of
literature. Conditt et al presented a group of patients from six sur-
geons that had a 1.1% revision rate after rUKA surgeries at 2 years,
substantially lower than the 4.5% to 4.8% 2-year revision rate associ-
ated with mUKAs [31]. However, our study findings are likely to be
relatively conservative, as the analysis includedmoremembers in the
rUKA cohort living in the Northeast region of the United States, a re-
gion that is typicallymore expensive andwith higher reimbursement.

Results from the present study are likely to be of particular in-
terest to payers, as the demand and subsequent spending for knee
arthroplasty are expected to continue to increase domestically with
the aging population [4]. Moreover, the varying nature of surgical
outcomes and the inherent risks of complications during and after a
UKA could position our study as useful for managed care decision-
makers attempting to define and evaluate bundled payment
arrangements.

Existing literature comparing these two surgical techniques
from an economic perspective concluded that rUKA was cost-
effective, based on Markov modeling [14]. Although Moschetti’s
findings could be useful for arthroplasty centers, they failed to
include postacute and readmission costs. In addition, the model
assumed a revision rate of 1.5% for mUKA and 0.55% for rUKA,
Downloaded for Lonnie Wright (lwright@bhsi.com) at Baptist Health
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revision rates which are relatively low compared to what are
independently reported elsewhere in the literature [14,24]. Para-
metric inconsistencies such as these underscored the need to
conduct a direct comparison of revision rates between rUKA and
mUKA in a single study. Given the critical need for more robust
economic assessments of rUKA [18], payers should consider the
present study’s results as episode-of-care costs, and bundled pay-
ments continue to impact the health care reform landscape. Hos-
pitals that participate in shared savings models, such as an
accountable care organization, may also have the potential to
benefit from recognizing the reduced readmissions and utilization
associated with the use of rUKA as compared to mUKA.

There were several limitations to this study. Reliance on a large
administrative claims database makes it challenging to precisely
identify the population of interest and the sequence of their clinical
events, both of which may have been incorrectly coded (in a mi-
nority of cases). In addition, the effect of type and duration of
anesthesia, anticoagulation used, and other risk factors were not
assessed. Another limitation is that we do not know how many
mobile-bearing UKAs were performed, but these could have been
performed in the manual group, which might have had a higher
revision rate than the robotic UKAs, which were all fixed-bearing
knees. In addition, robots are more likely to be found in arthro-
plasty centers that have a level of resources that are greater than
average. This couldmeanmore resources such as patient navigators
and a larger contingent of physiotherapists are available to expedite
discharge. This certainly could have affected the LOS. The analysis
was intended to look at cost of care to a payer, and therefore,
reimbursement was used, and the capital equipment purchase(s)
was not included. Also, preoperative CT scan costs were not
factored in as we could not obtain these from our database.
Nevertheless, assuming a mean approximate cost of a CT scan of
$329.00 code 73700 [32], this would have still led to an overall
episode of care mean savings of approximately $1400 and would
not have changed the tenor of our findings. Despite these limita-
tions, this is a valuable study for health plans to utilize, as it com-
pares revision rates as well as several associated costs between
rUKA and mUKA. Our results support the consideration of future
studies needed to enrich the discussion around resource utilization
for UKA surgeries, such as an evaluation of episode of care costs
between rUKA and mUKA among commercial and Medicare-aged
populations.

Conclusion

In summary, study results indicate that the use of rUKA for the
treatment of isolated compartment knee OA has demonstrated
fewer revision surgeries while offering cost savings to the health
plan in comparison to mUKA in a 24-month postsurgical period.
This study can be used to informmanaged care decision-makers on
cost containment strategies for the treatment of end-stage knee OA.
Moreover, these economic findings supplement the growing body
of literature on the clinical utility of rUKA. Beyond these findings,
should resource utilization trends continue to show greater shifts
toward UKA rather than TKA [14,16], payers may experience even
greater cost reduction.
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