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Take-Home Points
Prior publications on prevalence of unicondylar knee arthroplasty (UKA) in the United States using a single
database may have underestimated the “true” number of cases performed.
For the time periods analyzed, a total of 5,235 and 23,310 UKA procedures were identified from the 5%
Medicare and MarketScan databases, respectively.
Rates of UKA generally increased until 2008, after which there was a decline through 2012.
Gender and year of operation were found to be significantly associated with UKA rate.
Males ages 55-64, 65-69, and 70-74 were the only age-gender groups whose UKA rates appear to be
trending upward.
Unicondylar knee arthroplasty (UKA) is an effective surgical treatment for symptomatic degenerative joint disease
of a single compartment of the knee, providing improved functional outcomes compared with total knee
arthroplasty (TKA).1-3 It has been estimated that the proportion of patients undergoing TKA, who meet the criteria
for UKA, varies between 21% and 47%.4,5 However, it has been variably estimated that the usage of UKA ranges
from 0% to 50% (mean, 8%) of all primary knee arthroplasties.5-8 It is believed that this discrepancy between the
percentage of patients who meet indications for the surgery and those who receive it is associated with various
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factors, including surgeon training and experiences, diverse indications, economic factors, as well as
acknowledgment of the reportedly higher revision rates of UKA than those of TKA in national joint registries.7,9-11
According to their classic article, Kozinn and Scott12 outlined the indications for UKA that, in their experience, led
to the most successful outcomes, including age >60 years, weight <82 kg, low physical demand, localized arthritis
with no full-thickness chondromalacia elsewhere in the joint, intact anterior cruciate ligament, minimal deformity,
and flexion >90°. More recently, indications have been expanded to include younger and more active patients,
higher body mass index, and some patterns of patellofemoral chondromalacia, with an increasing number of
publications reporting successful clinical outcomes in these cohorts as well.13-17 Taken together, it is clear that the
“classic” strict indications for UKA can be safely expanded, which have and will result in an increased number of
these procedures being performed above and beyond that which might be predicted based on demographic trends
alone.
A growing body of literature has been published on the prevalence and projections of orthopedic procedures in the
United States.18-20 Several studies have focused their analysis on 1 of several large administrative databases,
including the Nationwide Inpatient Sample, the 5% Medicare Part B database, and the National Hospital
Discharge Survey.18,20-23 A concern with limiting an analysis of the prevalence of unicompartmental knee
arthroplasty to these particular databases is that it may underestimate the “true” number of cases performed in
the United States, given that several UKA patients are <65 years and have private insurance, and therefore, would
not be captured statistically by a database that collects data on patients ≥65 years.
The purpose of this study was to quantify the current prevalence and epidemiology of UKA in the U.S. patient
population. Our hypothesis was that the number of procedures and the procedural rate of UKA are increasing over
time. Furthermore, this increase may be attributed to an increase in select age- or gender-based segments of the
population. To test this hypothesis, we analyzed 2 separate large claims databases to capture patients over a
spectrum of age and inclusive of both private and public payers, including the 5% Medicare Part B database
(2002–2011) for patients ≥65 years and the MarketScan database (2004 to June 2011) for patients <65 years.
Understanding the accurate trends in the use of UKA on a national scale is important for legislative bodies,
healthcare administrators, and physicians.

Materials and Methods
The 2002 to 2011 5% sample of the Medicare data (Part B) and the 2004 to June 2012 MarketScan Commercial
and Medicare Supplemental databases were used to evaluate the prevalence of UKA in elderly (≥65 years) and
younger (<65 years) populations, respectively. The UKA procedures were identified using the CPT code 27446.
The prevalence of UKA was stratified by age, gender, census region, Charlson Comorbidity Index, Medicare buy-in
status, and diagnosis. The buy-in status is a proxy for the socioeconomic status as it reflects the state subsidizing
the health insurance premium for the beneficiary. The Charlson Comorbidity Index is a composite score that has
been used to assess the comorbidity level of a patient by taking into account the number and the severity of
comorbid conditions.24 For the elderly population, the rate of UKA was subsequently evaluated based on the
number of beneficiaries for that particular age-gender group and year in both databases. Poisson regression was
used to evaluate the annual rate of change in the UKA rate for assessing temporal changes considering year as a
covariate. Age and gender, as well as 2-way interaction terms for age, gender, and year, were also considered as
covariates.
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Results
For the time periods analyzed, a total of 5235 and 23,310 UKA procedures were identified from the 5% Medicare
and MarketScan databases, respectively. A peak in the prevalence appeared around 2008 for the elderly
population and in 2009 for the younger population (Figure 1). When normalized by the size of the population
segment, the rate of UKA was found to be approximately 5 times greater in the elderly population, increasing from
369 in 2002 to 639 in 2008, but plateauing to 561 in 2011. Extrapolating to the 100% Medicare population, these
numbers increased to 7380, 12,780, and 11,220, respectively. Temporal changes in the UKA rate were significant,
increasing from 24.5 UKAs per 100,000 persons in 2002 to 43.1 UKAs in 2008, followed by a decline to 36.5 in
2011 (P < .0001) (Figure 2). The rates of UKA generally increased from 2002 to 2008 for both males and females
in the Medicare cohort; however, the rates of UKA in female patients continuously declined from 2008 onward,
whereas the UKA rates in male patients decreased in 2009, followed by an increase in 2010 and 2011 (Figure 2).
For the younger population, there was a slight increase in the rate of UKA from 2004 to approximately 2009, after
which the rates for both males and females remained relatively steady. When put in the context of the prevalence
of TKA, the prevalence of UKA fluctuated during the same time period. In the Medicare population, the prevalence
of UKA ranged from 4.3% (2005) to 5.9% (2008) of the TKA prevalence between 2002 and 2011. In the younger
MarketScan population, the prevalence of UKA ranged from 6.7% (2005) to 8.9% (2008) between 2004 and June
2012.
The UKA rate differed significantly according to gender (P = .0209), with higher rates for males. Although there
were no age-related differences (P = .3723), age–gender interactions were found to be significant (P < .0001). For
males, the largest rate of UKA in the most recent year of data was observed in the 70- to 74-year-old group,
followed by the 75- to 79- and the 65- to 69-year-old groups (Figure 3). For females, those in the 65- to 69- and
the 70- to 74-year-old groups had the highest rate of UKA. In the younger cohort, there were increases in the UKA
rates since 2004. These rates appeared to be relatively stable from the 2008 or 2009 period onward, except for
females 55–64 years, which demonstrated a steady decline since 2008. Analysis of data obtained over the past few
years showed that males 55–64, 65–69, and 70–74 years were the only age–gender groups whose UKA rates
appeared to be trending upward.
The vast majority of elderly UKA patients were white (95.5%), and when stratified by census region, the highest
proportion of UKA procedures was observed in the South and the Midwest (Figure 4). Furthermore, among
patients <65 years, 64.2% had a Charlson score of 0 compared to 40.8% in the elderly group (Figure 5). For the
Medicare population, based on their receipt of state subsidies for their insurance premiums, 5.1% of patients were
of lower socioeconomic status. Osteoarthritis was diagnosed in 99.4% and 97.3% of the MarketScan and Medicare
cohorts, respectively.
In the Medicare cohort, gender (P = .0209) and year of operation (P < .0001) were found to be significantly
associated with the rate of UKA, along with age-gender (P < .0001) and gender-year (P = .0202) interaction terms.
In the MarketScan cohort, age (P = .0173), gender (P = .0017), and year of operation (P = .0002) were found to
be significantly associated with UKA rate. Two-way interactions between age-gender (P = .0018), age–year (P =
.0207), and gender-year (P = .0017) were also found to be statistically significant factors.

Discussion
The results of our study indicate that between 2002 and 2011, a steadily increasing number of UKA procedures
was performed in the United States, and a significant proportion of the surgeries was performed on patients <65
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years. Without the MarketScan database data, we would have missed more than 23,000 UKA cases performed
during this 10-year time period. This finding validates our research methodology that incorporated data on
privately insured younger (<65 years) patients, which is something that has not been done when examining the
epidemiology of UKA.
To our knowledge, there are only 2 other publications attempting to quantify the incidence of UKA procedures
performed in the United States. Bolognesi and colleagues23 used the Medicare 5% sample to assess trends in the
use of knee arthroplasty from 2000 to 2009. The authors reported that a total of 68,603 patients underwent
unilateral total knee arthroplasty (n = 65,505) or unicompartmental knee arthroplasty (n = 3098) over this 10year time period. Given that there is substantial overlap of our time periods, it is not surprising that our Medicare
numbers are similar (3098 vs 5235). In their study, the use of TKA increased 1.7-fold, whereas the use of UKA
increased 6.2-fold23. In our analysis of the Medicare (2011 vs 2002) and MarketScan (2011 vs 2004) databases,
there was a 1.3-fold and a 3.4-fold increase in the number of TKAs performed. Concomitantly, the use of UKA
increased 1.5-fold and 2.8-fold, respectively, in these databases over the same time periods. The reason for the
slight discrepancy in the numbers may be attributable to the peak occurring in 2008. The other publication on the
subject by Riddle and colleagues8 focused on the time period 1998 to 2005 and used implant manufacturer’s sales
data cross-referenced to a database of 44 hospitals to derive their national estimates. Using their unique
methodology, the authors calculated an incidence of UKA, ranging from 6570 implants in 1998 to 44,990 in 2005.
They reported that UKA use during the study period increased by 3 times the rate of TKA in the United States,
with an average yearly percentage increase in the number of UKA procedures of 32.5% compared to 9.4% for TKA
procedures. It is difficult to account for the discrepancy in the number of UKAs performed reported between our
current study and that of Riddle and colleagues;8 however, the fact that the authors used implant manufacturer’s
individual sales numbers may indicate that a portion of UKA patients was not captured in either the Medicare 5%
or the MarketScan database. Nonetheless, in our analysis, the annual increase in the number of UKA procedures
performed during the time periods studied averaged 5.8% in the older population and 25.4% in the younger
population compared to the increase in the number of TKA procedures, which averaged 3.6% and 33.9% in the
older and younger populations, respectively. In addition, in our study, the percentage of UKAs performed relative
to the number of TKAs during the time intervals studied varied from a low of 4.3% to a high of 5.9% in the older
population and from a low of 6.7% to a high of 8.9% in the younger population.
During the 10-year period of this study, a general upward trend appeared in the total number of
unicompartmental knee arthroplasties performed in both the Medicare and the MarketScan databases. The rate at
which the procedure was performed increased in the Medicare population from 24.5 to 36.5 (per 100,000 persons)
over a 10-year time period and in the MarketScan cohort from 5.9 to 7.4 (per 100,000 persons) over an 8.5-year
time period. This indicates both a larger absolute and a relative rate increase in UKA procedures in the elderly
population. Around 2008 and 2009, the data showed a slight dip in the rate of UKA in the Medicare population and
a plateau in the rate in the MarketScan database. Although this may be a spurious finding in the data that would
be smoothed out with a longer time period investigated, it is interesting that this finding coincided with a national
economic downturn. Although it might be expected that macroeconomics may affect the utilization of elective
surgery such as total joint replacement, Kurtz and colleagues25 investigated this particular question and found that
neither the economic downturns of 2001 or those of 2008 and 2009 had a significant impact on the incidence of
total joint replacement surgeries.
Incorporation of the MarketScan database data indicated that a significant proportion of patients undergoing UKA
were <65 years and that there was a slight but increasing rate of procedures performed on this age cohort over
the past decade. A similar finding has been reported in the Finnish Arthroplasty Registry. Leskinen and
colleagues26 reported that the incidence of UKAs among individuals 30 to 59 years increased from 0.2 (per
100,000 persons) to 10 (per 100,000 persons) from 1980 to 2006 and that most of the increase occurred among
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patients 50 to 59 years. The fact that younger age is no longer observed as a relative contraindication to this
procedure is supported by several clinical investigations. Cartier and colleagues27 reported 93% survival at 10
years in patients with a mean age of 65 years, but included patients as young as 28 years, claiming that the results
for younger patients were no worse than those for older patients in the series. Pandit and colleagues17 compared
the results of 245 young patients (<60 years) to those of 755 older patients (>60 years) and found a survival rate
of 97% at 10 years, with no significant difference in mean functional outcomes, failure rate, or survival between
the groups at >5 years of follow-up. Given that patients <65 years now account for approximately half of the TKAs
performed each year, with the greatest increase in volume among patients between 45 and 54, it is clear that
investigations on the epidemiology of UKA must take into account this increasingly relevant younger patient
cohort.28
Our data indicate that only approximately 5% of UKA patients were non-white and another 5% were from lower
socioeconomic status. These findings have been observed in multiple other studies looking at the epidemiology of
total joint replacement in the United States.29 Bolognesi and colleagues23 reported that although “non-white race”
patients made up 12% of the general Medicare sample they were analyzing, these patients accounted for only 5%
and 3% of the total knee arthroplasty and unicompartmental knee arthroplasty populations, respectively. Although
it is beyond the scope of this paper to delve into the reasons for this discrepancy, it may be related to differences
in access to care, healthcare literacy, and trust of patients in the healthcare system.30,31
Our study, like all those based on administrative claims, has several notable inherent limitations. Coding
inaccuracies as well as the potential for systematic bias (eg, underreporting) may affect the accuracy of our
results. Although the MarketScan Commercial Research Database (Truven Health Analytics) includes nationally
representative information for >180 million patients covered with private insurance, it is possible that we have
missed some patients who underwent UKA during the time period investigated. However, we feel that the number
missed is probably small and does not affect our conclusions in any meaningful manner.

Conclusion
This novel analysis of 2 separate administrative claims databases, which more accurately captures all patients
undergoing UKA, indicates that there has been a steady increase in the rate of the procedure over the past decade
and that a significant proportion of the surgeries were performed in younger (<65 years) patients. Understanding
the accurate trends in the use of UKA on a national scale is important for legislative bodies, healthcare
administrators, as well as physicians. Furthermore, given the increasing rates of UKA in patients <65 years old,
and the increased burden on implants for withstanding increased activities and repetitive loads, it remains
imperative to strive to optimize materials, implant designs, and surgical techniques to enhance implant durability.
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