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ABSTRACT

Objectives The aim of this study was to compare the
cost-effectiveness of total shoulder arthroplasty (TSA) and
hemiarthroplasty (HA) and explore variation by age and
gender.

Design Cost-effectiveness analysis using a lifetime cohort
Markov model.

Setting National population registry data.

Participants Model parameters were informed by
propensity score-matched comparisons of TSA and HA in
patients with osteoarthritis and an intact rotator cuff using
data from the National Joint Registry.

Interventions TSA and HA.

Primary outcome measures Quality-adjusted life

years (QALYs) and healthcare costs for age and gender
subgroups. A probabilistic sensitivity analysis was
performed.

Results In all subgroups, TSA was more cost-effective,
with the probability of being cost-effective about 70% for
TSA versus 30% for HA at any willingness-to-pay threshold
above £1100 per QALY. TSA was dominant in young
patients (<60 years) with a mean cost saving of £463 in
men and £658 in women, and a mean QALY gain of 2 in
both men and women. In patients aged 61-75 years, there
was a mean cost saving following HA of £395 in men and
£181 in women, while QALYs remained superior following
TSA with a 1.3 gain in men and 1.4 in women. In the older
cohort (> 75 years), the cost difference was highest and
the QALY difference was lowest; there was a cost-saving
following HA of £905 in men and £966 in women. The
mean QALY gain remained larger after TSA: 0.7 in men and
0.9 in women.

Conclusion TSA was more cost-effective than HA in
patients with osteoarthritis. QALYs were superior following
TSA in all patient groups. Cost differences varied by age
and TSA was dominant in young patients.

INTRODUCTION

Shoulder arthroplasties are increasingly
used in the management of glenohumeral
osteoarthritis (OA) and the annual costs are
substantial.' * Shoulder arthroplasties can be
classified into two groups; anatomical and
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= Data from the National Joint Registry were used
to inform estimates of health utility and cost in
matched groups of total shoulder arthroplasties and
hemiarthroplasties.

= The analysis was separated by age (<60 years,
61-75 years, >75 years) and gender.

= Modelling assumptions were necessary to esti-
mate parameters beyond the 9 years of available
follow-up.

= There remains a risk of confounding of the relation-
ship between total shoulder arthroplasty and hemi-
arthroplasty despite matching on propensity scores.

reverse prostheses. Total shoulder arthro-
plasty (TSA) and hemiarthroplasty (HA) are
anatomical prostheses, which are used in
patients with an intact rotator cuff. Recent
population registry studies showed TSA has
a lower rate of revision and reoperation and
results in superior patient-reported outcome
measures compared with HA.> * The risk of
revision arthroplasty has been shown to differ
by patient age and gender, which may result
in cost-effectiveness (CE) varying in different
groups.” TSA implants are more expensive
and the duration of surgery is longer; however,
this initial cost difference may have limited
impact over the lifetime of the patient.

The management of glenohumeral OA in
young patients is an area of particular uncer-
tainty. This group has the highest rate of
revision and reoperation across the patient’s
lifetime, and the National Institute of Health
and Care Excellence (NICE) recommended
an economic analysis of TSA versus HA in
patients 60 years and under.® Economic anal-
yses from North America compared TSA with
HA and showed TSA to be more cost-effective
to varying degrees.”” The parameters were
calculated from observational studies and
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small randomised trials. The data on which to base the
utility assumptions were limited, and additional costs of
reoperations were not included.

The National Joint Registry (NJR) of England, Wales,
Northern Ireland and the Isle of Man includes a large
population of anatomical shoulder replacements, data
entry commenced in 2012."” Costs paid for components
are collected from hospitals across contributing regions
of the United Kingdom to provide a more granular esti-
mate of prosthesis costs. These data provide the opportu-
nity to compare anatomical shoulder arthroplasties within
age and gender subgroups. The aim of this study was to
determine whether TSA or HA was more cost-effective in
the management of glenohumeral OA in patients with
an intact rotator cuff and explore variation by age and
gender.

METHOD

The Consolidated Health Economic Evaluation Reporting
Standards 2022 reporting guideline was used to inform
this report (see online supplemental material).""

Population characteristics

The study population for estimation of the revision and
reoperation parameters included 14698 anatomical
shoulder arthroplasties from a prior study using NJR data
linked to Hospital Episode Statistics (HES).* Data were
collected from April 2012 until July 2021. Arthroplasties
performed for an indication other than OA or in patients
without an intact rotator cuff were excluded. The mean
age of the population was 70.1 (SD 9.6), 31.7% men and
68.3% women. The majority had an American Society
of Anesthesiologists Physical Status Classification System
(ASA) of II or IIT (ASA 1—9.0%, II—67.5%, 111—23.0%,
IV—0.4%). The population flow diagram is shown in
online supplemental figure 1. The number of arthroplas-
ties in each group and the full population characteristics

—
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Figure 1
shoulder arthroplasty.
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by implant are shown in online supplemental tables 2-5.
The level of socioeconomic deprivation was defined in
HES".

Model structure and perspective
CE analysis was undertaken for hospital costs with a
maximum time horizon of 60 years. The time horizon
varied according to the gender and age-specific mortality
rate of UK life tables. The age for the cohort entering the
model varied from 40 to 90 years. A Markov model with
time dependency was used, the structure of the model is
shown in figure 1. The model simulated a 1000-patient
cohort separately for each age and gender. Patients tran-
sitioned through a six-state model according to specified
transition probabilities representing time-dependent
risks for annual cycles (online supplemental tables 6-11).
The model structure separated subgroup heterogeneity
from parametric uncertainty using subgroups defined by
age group and gender as previously described." *
Patients started with a primary TSA or HA and after a
l-year cycle moved to one of four different health states
(2) to (5): state (2) remains in the ‘successful primary’;
state (3) ‘revision’ of their primary arthroplasty; state (4)
‘reoperation’; or reached the final state (6). In the next
year’s cycle, a new health state (5) ‘rerevision’ was added
to capture patients requiring a second revision proce-
dure. The rest of the cohort evolved across states (2) to
(4), and (6) according to the transition probabilities.
Cycles were repeated until all patients had died within the
60-year time horizon.

Outcomes—revision, reoperation and mortality

The rates of revision and reoperation for HA and TSA were
estimated using patient-level data from the NJR. The rates
were calculated separately for each of three age groups
(1) 60 years or younger, (2) 61-75 years and (3) over 75
years. HA and TSA were matched using propensity scores
within each age group to minimise baseline differences

RR1 (time)

—

RR1 (time)
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All-causes
l — death

MR (age,
gender)

RRR (year 1, constant from year 2)

c Re-revision

—

Model structure. MR, mortality rate; RR1, revision rate; RR2, reoperation rate; RRR, rerevision rate; TSA, total
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in population characteristics using 11 covariates reported
previously." These included age, sex, American Society
of Anesthesiologists Physical Status Classification System
(ASA), rotator cuff condition, primary surgeon seniority,
assistant seniority, surgical approach, unit type, mean
number of anatomical shoulder arthroplasties performed
per year by the responsible consultant, Charlson Comor-
bidity Index and deprivation index. The standard mean
difference was <0.1 for each of the 11 covariates. Charac-
teristics of the subgroup populations and details of the
matching process are available in online supplemental
tables 3-5.

Follow-up data were available for 9 years and model-
ling was necessary to extrapolate beyond the available
follow-up period. Parametric survival models were speci-
fied separately to model the implant duration as time-to-
event from primary surgery to revision and reoperation
for each implant and subgroup, using the Weibull distri-
bution, which allows for increasing or decreasing hazards
over time, and it has shown good adjustment to esti-
mate time-to-event clinical outcomes for orthopaedic
implants."” The transition probabilities for each cycle,
tp(cycle t), were calculated using the cumulative hazards,
H(t), according to the methods described below:

th(cyclet) =1 — exp{H (t— 1) — H (1)}

The cumulative hazard for the Weibull distribution is
H (t) = A", and the parameters A (scale) and k (shape)
were estimated for each subgroup. A Weibull regression
was used to estimate the hazards. The distribution of
time-to-event, T, was a function of gender, age, and the
whether the prosthesis was HA. The hazard function of a
Weibull regression was modelled as follows:

Inh (t) = Inh0 (t) + By + frage + Bymale
+fshemiarthroplasty

Inh (1) represents the baseline log hazard at time point
t, with 20 (t) = Mst"" 1. The effect of HA is measured as a
multiplicative effect (additive in the log scale) with the
estimated coefficient 3, so that the risk of revision or
reoperation is larger for HA than for TSA if 3 > 0, with
the multiplicative effect measured by exp (3).

The rate of rerevision following a successful revision
was taken from a meta-analysis.'® The transition to death
was considered as all-cause mortality, measured from
the most recent 2018-2020 UK life tables, as no deaths
were observed during surgery.! The life tables present
the mortality rate for each age separately for men and
women. The mortality rate from age 40 to 100 was used
as the transition probabilities to death for each age within
each one of the three age groups.

Outcomes—health-related quality of life

Oxford shoulder scores (OSSs) from a previous
population-level comparative study were used to estimate
health-related quality of life (HRQoL).>'” The results
were skewed towards the highest score and the median
score was used for the purpose of the quality of life

estimations.” The OSSs were mapped to the EQ-5D-5L.""
There was minimal change in the OSS from 6 months
to 5 years.” The model addressed the postoperative
recovery period in year 1 by halving the improvement in
the EQ-5D-5L value from baseline for the first 6 months
followed by the full EQ-5D-5L for the second 6 months.
There was no further change in HRQoL after 1 year.
Reports of shoulder scores in revision arthroplasty
are very limited.'® Revision utilities were estimated as
15% less than the combined TSA and HA EQ-5D values.
This estimate was made from a combination of data in
shoulder and knee arthroplasty."* '® The same trajectory
of improvement in HRQoL in the first year was applied
to the revised state. HRQoL following rerevision was
assumed to fall by the same proportion as it did from
primary to revision arthroplasty. Full details of HRQoL
estimations are included in online supplemental table 1.

Cost estimates

The primary source of information for cost estimation
was hospital reimbursement values for shoulder proce-
dures from the 2022/2023 National Tariff Payment
System using Healthcare Resource Group (HRG) codes.'®
The codes do not differentiate between the two types of
anatomical shoulder arthroplasty. Two key elements of
the total cost of each procedure were used to estimate the
difference between primary HA and TSA: length of the
procedure and component costs. Costs are described in
the British Pound (£). Data from the NJR EMBED price
benchmarking service were used to calculate the mean
price of TSA and HA components.'” The HRG code
HN52 Very Major Shoulder Procedures for Non-Trauma
was used as the baseline cost for HA and TSA." Theatre
time costs were calculated using estimated durations of
surgery combined with theatre time cost estimations, the
full calculation is available in online supplemental figure
3.**! The total difference in cost was halved and added
to the HRG value to estimate the TSA cost and subtracted
from the HRG value to estimate HA cost. This meant the
mean cost of HA and TSA was equal to the NH52 code
value. See online supplemental table 14 for further infor-
mation and the individual values.

The cost of a revision and rerevision arthroplasty was
estimated from relevant HRG codes and assumed to be
equal between the groups. The model did not include
community costs, which are minimal compared with the
overall cost.'* A discount rate of 8.5% was applied for
costs and health outcomes as recommended by NICE.*

Parameter distributions for the probabilistic sensitivity
analysis

Estimation by subgroups separated demographic hetero-
geneity from parameter uncertainty, the latter was
modelled as a probabilistic sensitivity analysis. The prob-
ability distributions used for the input parameters were
informed by the sample means and variability. For the
parameters of the Weibull survival models, the distribu-
tions were multivariate log-normal. To estimate random
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values from the survival models, the raw coefficients ([30,
B,» B, B, ) were assumed to follow a multivariate normal
distribution with a correlation structure given by the coef-
ficients from the correlation matrix. Cholesky decompo-
sition of the covariance matrix was performed to simulate
the correlated random variates."” The parameters of the
rerevision rate were assumed to follow a beta distribu-
tion. The beta distribution was also used to introduce
uncertainty in health utilities on the assumption that no
value was less than 0, as observed in the data. The gamma
distribution was used to model cost uncertainty due to
its favourable properties in this context as a positive and
skewed distribution."”

Final analyses

The model outcomes were estimated separately by gender
and age for each of the three age groups: (1) 60 years
or younger, (2) 61-75 years and (3) over 75 years. Mean
quality-adjusted life year (QALYs) and costs were calcu-
lated for TSA and HA and were presented as incremental
cost-effectiveness ratios (ICERs). Monte Carlo simulations
were used to address parametric uncertainty by gener-
ating 1000 random draws of the assumed statistical distri-
butions for the input parameters. For each one of the
three patient subgroups, for a given age and gender, the
differential mean costs and QALYs between TSA and HA
were calculated. The initial assessment compared these
means and established whether one implant dominates
the other (if it is less costly and generates more QALYs)
or whether it is cost-effective, with incremental costs and
incremental QALYs, if the ICER is below the NICE CE
threshold established between £20 000 and £30000 per
QALY. The probability of either TSA or HA being cost-
effective was calculated for a range of CE thresholds,
and the CE acceptability curves (CEAC) were drawn for
each patient subgroup. The analyses used to generate
the parameter estimates were performed using StataSE
V.16 (StataCorp LLC, College Station, Texas). The cost-
effectiveness model was constructed in EXCEL V.16.80
(Microsoft Corporation, Redmond, Washington). The
Markov models were simulated in Excel.

Patient and public involvement

Patients were involved in the design of the wider body
of work comparing TSA and hemiarthroplasty.3 * The
patient and public involvement group at our institution
met prior to commencement of the study. This included
four surgeons and 32 preoperative and postoperative
arthroplasty patients. Further individual discussions
were carried out with preoperative shoulder arthroplasty
patients.

RESULTS

Input parameter values

HA increased the rate of revision and reoperation for the
three age groups, more strongly for revision in younger
patients than for over 75-year-olds. The estimated mean

EQ-5D-5L utility was higher following primary TSA
compared with primary HA (online supplemental table
1). The mean cost of a primary TSA was £6576 compared
with £5456 following HA (online supplemental table 14).
Other input parameters were taken from the National
Tariff Payment System and the literature. The full tables
of input parameters are included in online supplemental
tables 12—-14.

Main findings

TSA dominated HA in the young cohort, with TSA
resulting in mean cost savings of £463 and a 2.0 QALY
gain in men, and a saving of £658 and 2.0 QALY gain in
women entering the model at age 50 and representing
patients aged 60 years and younger (table 1). The cost
savings reversed for the older cohort entering at age
80, representing patients over 75, with HA around £966
less costly than TSA in women, and £905 less costly in
men but with 0.9 QALYs less than TSA in women and
0.7 in men. For the middle cohort entering the model
at age 67 and representing ages 61-75, there was a cost-
saving following HA in men and women. TSA resulted
in a QALY gain of 1.3 for men and 1.4 for women. The
probability of TSA being more cost-effective than HA
was constant at around 70% for all willingness-to-pay
thresholds considered in decision-making in the UK
(£20000 to £30000 per QALY). The CE planes for each
age group in women and men are shown in figures 2
and 3. The results of the CE analyses are presented for
each age cohort. Gender subgroup heterogeneity was
indistinguishable from parametric uncertainty in the
CE plane; therefore the CEAC are presented for women
only (figure 4). The CEAC for men is available in online
supplemental figure 2.

Young cohort <60 years

The slightly smaller costs and QALYs for men compared
with women were consistent with lower HRs for revision
and reoperation in men along with a shorter lifespan: men
accumulate less costs and QALYs during the predicted
time horizon. The mean ICERs for women and men aged
50 were negative in the North-West area of the CE plane,
with incremental costs and decremental QALYs; therefore
TSA was dominant. The rates of revision and reoperation
were estimated separately for each age within the cohort.
There was a decrease in costs and QALYs as age increased
(online supplemental figures 4 and 5). The difference in
costs between TSA and HA decreased with age reflecting
the progressive shortening of life span. In contrast, the
difference in QALYs remained similar by age.

The CEAGs shown in figure 4 imply that TSA had a
higher probability of being costsaving than HA, even at
the willingness-to-pay threshold of £0 (indicating cost-
savings), due to the larger hazards of revisions and reop-
erations for HA than TSA whose costs offset the difference
in initial cost. The QALY gain reinforces the probability
of TSA being dominant over TA.
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Costs, quality-adjusted life years (QALYs) and cost-effectiveness for age and gender subgroups

Table 1

ICER

Difference (HA - TSA)

HA mean

TSA mean

(Probabili

Cost per QALY of TSA cost-

(£

effective)
69%

QALYs (95% ClI)
~1.99 (-2.2, 1.8)

Costs (£) (95% CI)

11.64 (11.5, 11.8) 658 (581,735)

QALYs (95% Cl)

QALYs (95%Cl) Cost (£) (95% Cl)

Cost (£) (95% Cl)
9223 (9160, 9287)

TSA dominant
-331

13.63 (13.5, 13.8) 9882 (9817, 9946)

Female<60

71%

TSA dominant
-230

126
314

—2.01(-2.3, 1.8)

11.00 (10.8, 11.2) 463 (387,538)

13.01 (12.9, 13.2) 9073 (9012, 9133)

8610 (8553, 8666)

Male<60

69%
68%
70%
68%

~1.44 (-1.6, 1.26)
~1.26 (1.4, 1.1)

—966 (-1038, —893) —0.94 (-1.1, 0.8)

-181 (253, 109)
—3095 (~466, 325)

7367 (7316, 7418)  7.85 (7.7, 8.0)

9.30 (9.2, 9.4)

Female 61-75 7548 (7493, 7602)

Male 61-75
Female>75
Male>75

7.25 (7.1, 7.4)

6895 (6846, 6945)
5895 (5848, 5943)
5902 (5854, 5950)

8.51 (8.4, 8.6)

7291 (7238, 7344)
6861 (6808, 6914)
6807 (6754, 6859)

1024
1236

4.32 (4.2, 4.4)

5.26 (5.2, 5.3)

~0.73 (-0.8, 0.6)

~905 (-976, 833)

3.87 (3.8, 3.9)

4.60 (4.5, 4.7)

SD/4/ 1000, where SD is the sample SD of the 1000 random draws in the PSA.
HA, hemiarthroplasty; ICER, incremental cost-effectiveness ratio; PSA, probabilistic sensitivity analysis; TSA, total shoulder arthroplasty.

95% Cl is estimated using the SE of the mean, SEM

£5,000
£4,000
£3,000
£2,000
£1,000
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Cost
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-£2,000
-£3,000

-£4,000

-£5,000
-15.00 -10.00 -5.00 0.00 5.00 10.00 15.00

QALYs

Figure 2 Cost-effectiveness plane: female 50—green,
female 67 —blue, female 80—orange. QALYs, quality-
adjusted life years.

Middle cohort 61-75 years

The overall costs for HA were lower than TSA. The cost of
TSA was slightly higher following HA in men and women.
TSA rendered more QALYs than HA in both men and
women, therefore the ICER was positive but on the South-
West quadrant of the CE plane. This quadrant is used for
disinvestment decisions (withholding the replacement) if
the savings are large—at least more than £20 000-£30 000
according to NICE threshold—which was not the case.
To show that HA was not cost-effective, the net mone-
tary benefit (NMB) was calculated for women, and it was
negative, which showed HA was not cost-effective:

NMB = threshold x AQALY — ACost

= £20000 x (—1.44) — (—181) = 28619

At the willingness-to-pay threshold of £0, there was
cross-over; both HA and TSA had the same probability
of being costsaving. The hazards of revision and reop-
eration were still larger for HA than TSA; however, the
middle cohort accumulated less years of costs.

£5,000
£4,000
£3,000
£2,000
£1,000

£-

Cost

-£1,000
-£2,000
-£3,000

-£4,000

-£5,000
-15.00 -10.00 -5.00 0.00 5.00 10.00 15.00

Figure 3 Cost-effectiveness plane: male 50—green, male
67 —blue, male 80—orange. QALYs, quality-adjusted life
years.
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Figure 4 Cost-effectiveness acceptability curves in women.
TSA, total shoulder arthroplasty.

Older cohort over 75 years

The older cohort accumulated the fewest years of costs
and QALYs. The hazards of revision and reoperation
remained larger for HA than TSA, but the greatest cost
saving following HA was shown in this cohort. For both
women and men aged 80, HA was less costly than TSA
because the HA prosthesis is cheaper and the incremental
costs from more reoperations and revisions were negli-
gible. However, the savings did not justify a disinvestment
in TSA or replacing TSA by HA. Differential QALYs favour
TSA, and the NMB was negative (NMB=20000%(-0.94)—
(-966)=-17 834).

At the willingness-to-pay threshold of £0, HA was more
likely to be cost-saving. At a threshold of £1100-£1250 per
QALY, there was cross-over in the probability of HA and
TSA being cost-effective, and TSA is more cost-effective,
with probability up to 68% for men for a threshold over
£1250 per QALY.

DISCUSSION

Principal findings

The results showed that cost-effectiveness was likely to be
higher following TSA for all age subgroups at a threshold
of £20 000-£30 000 per QALY. QALYs were higher for TSA
in all age groups. In the young cohort, costs were higher
following HA. Despite the lower costs of HA implants and
shorter theatre time, this was offset by the additional costs
of revision/reoperation. In the older cohort, TSA was
more expensive than HA because the higher initial costs
were not offset by the lower overall rate of revision and
reoperation after TSA during patients’ shorter lifetime.
The sensitivity analyses accounted for the uncertainty in
the estimates and within each age group, the probability
of CE was approximately 0.7 for TSA at current NICE
threshold of £20 000-£30000 per QALY. There is partic-
ular interest in the CE of anatomical shoulder replace-
ments in young patients.” TSA was dominant in patients
60 years and younger at a willingness to pay threshold of
£0, primarily due to the large difference in revision rate

and longer lifetime of patients in this subgroup, implying
TSA is cost saving compared with HA. Postoperative
shoulder function may determine whether patients can
return to work.”® As the number of shoulder arthroplas-
ties performed each year increases, including in young
patients, the loss of productivity due to the additional
time required off work should be considered. This
further supports the economic arguments for TSA given
the superior postoperative shoulder function.

Strengths and limitations

This is the first study to investigate CE in anatomical
shoulder replacements using parameter estimates based
on national registry data from the UK, and the first to
investigate CE in young patients. Age is an important
driver of revision rate, and the analysis was split into three
age subgroups to better represent subgroup differences
in CE across the population. Confounding by indication
remained a concern and arthroplasties within each age
group were matched on propensity scores calculated from
11 important variables to minimise the risk of baseline
differences between the groups. The study was limited to
patients with OA and an intact rotator cuff. Revision and
reoperation estimates were based on models extrapolated
from registry data with a maximum follow-up of 9 years.
The sensitivity analysis demonstrated uncertainty in the
results. The largest uncertainty was in the utility and cost
estimates. The uncertainty in implant survival was smaller.

Modelling assumptions were necessary. Individuals
could not undergo revision or reoperation within the
first year following the primary procedure, and revision
and reoperation could not occur within the same year.
We assumed there was no change in utility after the first 6
months, and the annual utility was averaged accordingly.
The OSS may continue to improve beyond 6 months after
TSA, and the ceiling effect shown in the OSS at 5 years
may result in an underestimate of the improvement. The
same trajectory of utility following revision surgery was
assumed. The utility estimates required transformation
of the OSS to the EQ5D. Despite a mapping algorithm
based on high-quality data, this introduced additional
uncertainty. Revision utilities were estimated by reducing
the combined primary utility by 15%. In a prior system-
atic review, shoulder scores were collected following revi-
sion arthroplasty, but only one small study of 15 patients
reported OSSs following TSA and none following HA."®
No mapping studies are available to estimate the EQ5D
from other shoulder scores.

The cost estimates centred around hospital reimburse-
ment values to improve the generalisability of the results.
The cost of theatre time will vary by unit, a range of values
are reported, and there is uncertainty among hospital
managers.”* The value selected for this work was taken
from pooled data from NHS Scotland.”’ A median value
of implant costs nationally was used to ensure they were
generalisable compared with the alternative of relying
on procurement costs of a limited number of implants
from a single, or small number of hospitals. A single
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reimbursement code was used for each of the reopera-
tion and revision procedures representing patients with
moderate comorbidities. The SD of the cost estimates
for reoperation and revision were assumed to be 10%
of the cost of the procedure. Postoperative mortality
was assumed to be equivalent to age and gender-specific
mortality recorded nationally, no evidence could be found
to contradict this assumption. Previous work showed
there was no difference between the implants at 1 year.*
The national life tables were considered a more accurate
predictor of death than summary estimates generated
from a relatively small population for this rare outcome.
If the rate of death was higher following surgery than in
the general population, this may overestimate the CE of
both implants.

Comparison to other studies

Prior work comparing the CE of HA and TSA is from
North America.”” The most recent study by Lapner et al
showed TSA was more cost-effective.” The results were
more strongly in favour of TSA than in this study, which
may be a product of the difference in North American
costs compared with UK costs, and the revision and utility
estimates. The utility assumptions for HA were based on
patients following proximal humerus fractures, which
may underestimate the effect of HA.” The earlier studies
used more limited datasets and showed superiority of
TSA to varying degrees.®? Given the sensitivity of the
models to revision rate shown in this study, the quality of
the data used to estimate implant survival is particularly
important.

The use of HA has declined; however, it continues to be
used, most commonly in younger patients, where there
is particular uncertainty about the most appropriate
implant.® Multiple factors are considered when selecting
implants for a patient. Prior work has demonstrated a
higher revision rate following HA and inferior shoulder
scores.” * This study showed that TSA was cost-effective in
the management of glenohumeral OA, and the superi-
ority of TSA was most clear in the younger cohort, further
supporting the use of TSA in patients with OA and an
intact rotator cuff.
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