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B The purpose of this systematic review was to synthesize
studies published since the last systematic review in 2015
that compare outcomes of primary total knee arthroplasty
(TKA) in older patients (> 80 years) and in younger patients
(< 80 years), in terms of complication rates and mortality.

B An electronic literature search was conducted using
PubMed, Embase®, and Cochrane Register. Studies were
included if they compared outcomes of primary TKA for
osteoarthritis in patients aged 80 years and over to patients
aged under 80 years, in terms of complication rates, mor-
tality, or patient-reported outcomes (PROs).

B Thirteen studies were eligible. Surgical complications in
older patients ranged from 0.6—-21.1%, while in younger
patients they ranged from 0.3-14.6%. Wound compli-
cations in older patients ranged from 0.5-20%, while in
younger patients they ranged from 0.8-22.0%. Medical
complications (cardiac, respiratory, thromboembolic) in
older patients ranged from 0.4-17.3%, while in younger
patients they ranged from 0.2-11.5%.

B Mortality within 90 days in older patients ranged bet-
ween 0—2%, while in younger patients it ranged between
0.0-0.03%.

B Compared to younger patients, older patients have higher
rates of surgical and medical complications, as well as
higher mortality following TKA. The literature also reports
greater length of stay for older patients, but inconsistent
findings regarding PROs. The present findings provide sur-
geons and older patients with clearer updated evidence,
to make informed decisions regarding TKA, considering
the risks and benefits within this age group. Patients aged

over 80 years should therefore not be excluded from con-
sideration for primary TKA based on age alone.
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Introduction

The elderly population continues to grow globally,’
increasing the overall prevalence of osteoarthritis (OA).2 It
is estimated that 17.7% of this population suffer from end-
stage OA of the knee,? resulting in a rising demand for
total knee arthroplasty (TKA), which is forecast to increase
exponentially for this group of patients up to 2050.#

The success of TKA for patients aged over 80 years is
a matter of controversy, as prior studies have reported
inconsistent associations between advanced age and out-
comes. Whereas some studies found patient-reported
outcomes (PROs) following TKA in older patients to be
comparable to those in their younger counterparts,>”
others reported them to be significantly inferior in elderly
patients.®° Furthermore, some studies reported higher
complication rates, length of stay (LoS) in hospital, and
mortality following TKA in older patients,50-12 whilst
other studies argued that these outcomes depend more on
morbidities and health status, rather than age per se.’3-15
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Moreover, McCalden et al® reported lower revision rates for
TKA at five and 10 years for patients aged over 80 years,
compared to younger patients.

In 2018, Murphy et al'é published a systematic review
on the outcomes of total hip arthroplasty and TKA, and
found higher risks of complications and mortality in older
patients. In 2016, Kuperman et al'” published a meta-
analysis of comparative studies performed over the two
preceding decades and concluded that primary TKA had
comparable risks and similar improvements in outcomes in
both older and younger populations. In both the system-
atic review and the meta-analysis, much of the available
data was deemed to be of poor quality, and some of the
included studies are outdated in terms of implant design,
surgical techniques and postoperative management.
Both surgeons and patients would benefit from clearer,
updated evidence to make informed decisions regarding
surgical intervention in end-stage OA of the knee. The pur-
pose of the present systematic review was to synthesize
studies published since 2015 that compare outcomes of
primary TKA in older patients (> 80 years) and in younger
patients (< 80 years) in terms of complication rates and
mortality. The hypothesis was that older patients receiving
TKA would have similar outcomes to younger patients.

Material and methods

The protocol for this systematic review was submitted to
PROSPERO prior to commencement (registration number:
CRD42020201381) and conforms to the principles outlined
in the handbook of the Cochrane Collaboration,’® along
with the guidelines established by the Preferred Reporting
Items for Systematic Reviews and Meta-Analysis (PRISMA)."?

Search strategy

The authors conducted a structured electronic literature
search using the PubMed, Embase®, and Cochrane Cen-
tral Register of Controlled Trials databases, applying the
keywords and medical subject heading (MeSH) terms pre-
sented in Appendix 1. The search was limited to articles
published between 1 January 2015 and 3 August 2020, to
ensure a contemporary systematic review in consideration
of modernization of surgical techniques, implant design,
and postoperative management strategy. After removal
of duplicate records, two researchers (LS & FVR) each
screened the titles and abstracts to determine the suitabil-
ity for the review against predefined eligibility criteria:

Inclusion criteria

- Studies comparing patients aged 80 years and
over to patients aged under 80 years, who re-
ceived primary TKA for OA, and reporting one
or more of the following outcomes: length of

hospital stay, mortality, complication rates, or
revision rates.

Exclusion criteria

- Narrative or systematic reviews, non-comparative
case series, case reports, expert opinions, editori-
als or letters to editors.

- Studies published in languages other than English.

- Studies that reported aggregate outcomes of hip
and knee arthroplasty, for which authors were con-
tacted to obtain data specific to TKA, and for which
no response was received after two reminders.

Study selection

Full-text review of studies meeting the criteria in the initial
screening was carried out by two researchers (LS & FVR)
and any disagreement about the final eligibility of studies
was first discussed between the researchers, and, where
required, a third researcher (JHM) resolved any disagree-
ment. The reference lists of studies for full-text review
were searched, and an expert in TKA (OC) was consulted
to further establish relevant studies not captured by the
database searches.

Data extraction and quality assessment

Data extraction was performed by two researchers (LS &
FVR) independently and their results compared to ensure
accuracy. Where there was disagreement in the docu-
mented value, the true value was ascertained by simulta-
neous review of the data in question by both researchers.
The following data were extracted from the included
studies: author(s), journal, year of publication, level of
evidence, country in which the study was performed,
conflicts of interest and funding declaration. Patient char-
acteristics of the over 80 and under 80 populations were
retrieved, including number of patients in each group,
sex, age, body mass index (BMI), and American Society
of Anesthesiologist (ASA) grade. Type and incidence of
complications, mortality, LoS, and pre- and postopera-
tive PROs were extracted where available. Methodologi-
cal quality of the eligible studies was assessed by two
researchers (LS & FVR) according to the Downs and Black
Quality Checklist for Health Care Intervention Studies,?° to
appraise the reporting quality (10 items), external validity
(three items), bias (seven items), confounding and selec-
tion bias (six items), and power (one item) of each study.
Using modified scoring for power (1 — power calculated/
recorded in study, O — power not calculated/reported)
each study was given an overall score out of 28, and the
quality of a study was rated as excellent (> 26); good
(20-25); fair (15-19); or poor (< 14).2" Where there was
disagreement between the researchers, consensus was
achieved by discussion and review.
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Table 1. Study characteristics studies comparing patients aged > 8o and < 80 years following primary TKA

Author and Groups Patients Female Age BMI  ASA ASA ASA ASA Location Col Funding
year sex mean gradel gradell gradelll grade IV declared declared
[median]

Andreozzi >80 years 103 68% 83 16% 45% 39% Italy Yes Yes
etal 2020 <80 years 103 68% 64.6 43% 52% 5%
Austin et al >80 years 175 56% >80 United Yes Yes
20184 States

<80 years 2133 58% <80
Bovonratwet >80 years 1005 53% 82.8 28.5 ASA1+ 51% 2% United Yes Yes
etal 201946 2:44% States

<80 years 17191 51% 64 322 ASA1+ 40% 1%

2:59%

Cher et al >80 years 209 82.1 26.4 Singapore  Yes Yes
20184 <80 years 209 66.1 26.6
Goh et al >80 years 594 80% 81.5 26.4 Singapore  Yes Yes
2020%° <80 years 594 80% 69.7 26.3
Klasan et al >80 years 644 64% 83.3 3% 49% 47% 0% Australia Yes
20194 <80 years 644 64% 69.9 3% 49% 47% 0%
Kodaira et al >80 years 679 77% 82 25.1 Japan Yes Yes
201948 <80 years 673 81% 71 27.0
Maempel >80 years 358 [83] Scotland Yes
et al 201540 75-80 years 694 [77]

<75 years 2092 [66]
Murphy et al >80 years 292 62% 83 304 1% 45% 52% 1% Australia Yes Yes
20184 <80 years 2062 67% 67.8 33.7 3% 54% 42% 1%
Sezgin et al >80 years 22 92 Sweden
20197 <80 years 1035 65-74
Skinner et al >80 years 31 61% 91 27.2 England
20164 <80 years 36 36% 74.56 26.1
Townsend >79 years 24 54% >79 29.0 United Yes
etal 2018% States

70-79 years 94 62% 70-79 31.6

60—69 years 138 69% 60-69 34.6

50-59 years 68 72% 50-59 35.7

<50 years 32 72% <50 35.9
Yun et al >80 years 38 84% 82.8 25.6 0% 61% 34% 5% Republic Yes
20184 of Korea

<80 years 41 92% 67.9 258 0% 61% 39% 0%

Note. TKA, total knee arthroplasty; ASA, American Society of Anesthesiologists; BMI, body mass index; COI, conflict of interest.

Statistical analysis

Heterogeneity was evaluated by visual inspection of the
forest plots and quantified using the I? statistic to pro-
vide a measure of the degree of inconsistency across the
studies.?2 Where possible, summary pooled estimates
of proportions with 95% confidence intervals were cal-
culated via logit transformation using inverse-variance
weighting within a random effects model framework.
Where the domains of studies were not sufficiently com-
parable to pool, results were displayed in a forest plot
and the summary estimate withheld.2? Statistical analy-
ses were performed using R version 3.5.0 (R Foundation
for Statistical Computing, Vienna, Austria) using the
meta package.

Results

The systematic search returned 1421 records, of which
27 were duplicates, leaving 1394 for screening. A total
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of 1366 studies were excluded by examining their titles
and/or abstracts, and a further 18 studies®1224-39 were
excluded after full-text review. A search of the reference
lists of the 10 eligible studies, and a discussion with an
expert on TKA, identified three additional studies. This left
13 studies”,1349-30 eligible for this systematic review, all of
which were cohort or case-control studies (Table 1, Fig. 1).
Due to substantial heterogeneity and insufficient informa-
tion to further investigate this heterogeneity, pooling of
results was not performed and only non-statistical synthe-
ses was provided.

Surgical complications

Seven studies reported rates of surgical, and/or wound
complications (Table 2).154043:4547-49 The rate of surgi-
cal complications in older patients (> 80 years) ranged
from 0.6-21.1%, while in younger patients (< 80 years) it
ranged from 0.3-14.6%, with no heterogeneity (12 = 0%)
(Fig. 2). Wound complications in older patients ranged
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Studies identified through
_5 database search
8 (n=1421) .| Duplicates
= e PubMed (n=1303) 1 (n=27)
5 e Embase (n=99)
= e Cochrane (n=19)
y
D
£ Studies screened (n = 1394)
A .| Excluded at first screening by
title and/or abstract (n = 1366)
Full-text studies assessed
for eligibility (n = 28)
2 Studies excluded by full text review (n = 18)
S Studies identified through « Did not  rel t out _3
:_@ reference lists/expert . i .nlo report relevant outcomes (n = 3)
o opinion > * Revision TKA (n=1)
(n=3) » * Older age group <80 (n = 6)
e Not comparative (n = 2)
— by e Not relevant (n = 3)
E Studies included in ¢ Did not separate TKA from THA (no response received
= systematic review (n = 13) from authors) (n = 3)
c

Fig. 1 Flowchart.
Note. TKA, total knee arthroplasty; THA, total hip arthroplasty.

Table 2. Complications in patients aged > 80 and < 8o years following primary TKA

Author Groups Surgical Wound Cardiac Medical complications Confusion/delirium
complications complications
Respiratory Thromboembolic
Andreozzi et al 2020'° >80 years 10.00% 4.00% 6.00% 12.00%
<80 years 8.00% 2.00% 3.00% 5.00%
Austin et al 201845 >80 years
<80 years
Bovontarwet et al 201946 >80 years 0.50% 1.44% 0.40% 1.29%
<80 years 0.78% 0.96% 0.20% 0.56%
Klasan et al 20194 >80 years 2.44% 2.00%
<80 years 2.27% 2.00%
Kodaira et al 201948 >80 years 0.60% 2.20% 11.70%
<80 years 0.30% 2.20% 1.60%
Maempel et al 201540 >80 years 1.70% 3.10% 1.60% 0.90% 3.10%
75-80 years 2.00% 1.60% 2.30% 0.60% 2.20%
<75 years 1.10% 1.40% 0.90% 1.00% 0.60%
Murphy et al 20184 >80 years 20.00% 17.30% 3.30% 13.10% 11.10%
<80 years 22.00% 11.50% 1.90% 9.40% 2.60%
Yun et al 201843 >80 years 21.10% 10.50%
<80 years 14.60% 4.90%

Note. TKA, total knee arthroplasty.

from 0.5-20%, while in younger patients they ranged
from 0.8-22.0%, with no heterogeneity (12 = 1%).

Medical complications

Seven studies reported rates of medical (cardiac, respira-
tory, or thromboembolic) complications (Table 2).1540.
43,/45,47-49 Medical complications in older patients ranged

from 0.4-17.3%, while in younger patients they ranged
from 0.2-11.5%, with moderate heterogeneity (I = 20 to
70%) (Fig. 3). Five studies reported on confusion or delir-
ium, which in older patients ranged from 3.1-12.0%, while
in younger patients ranged from 0.6—5.0%, with consider-
able heterogeneity (12 = 89%).1540:43,47,49 The overall risk of
medical complications is 2% lower in younger patients.
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>80 years <80 years

Study Events Total Events Total

Surgical complications
Andreozzi 2018 10 103 8 103
Klasan 2019 16 644 15 644
Kodaira 2019 4 679 2 673
Maempel 2015a 6 358 14 694
Maempel 2015a 6 358 23 2092
Yun 2018 8 38 6 41
Heterogeneity: # = 0%, t?=0

Wound complications
Bovonratwet 2019 5 1005 134 17191
Kodaira 2019 15 679 15 673
Murphy 2018 58 292 454 2062

Heterogeneity: * = 1%, 1> = < 0.0001
Heterogeneity: # = 0%, 12 =0
Residual heterogeneity: 1> = 0%

Risk Difference RD 95%-—Cl
*Li 0.02 [-0.06; 0.10]
—I'— 0.00 [-0.02; 0.02]
I 0.00 [0.00; 0.01]
—’I— -0.00 [-0.02; 0.01]
= 0.01 [-0.01; 0.02]
0.06 [-0.10; 0.23]
: -0.00 [-0.01; 0.00]
= -0.00 [-0.02; 0.02]
—T -0.02 [-0.07; 0.03]
[ I I |
-0.1 0 0.1 0.2

-0.2
Higher risk in <80 years

Higher risk in >80 years

Fig. 2 Forest plot of the risk difference (RD) of surgical complications in patients aged > 80 years and < 80 years (a RD of 0.02

corresponds to a 2% higher risk for patients aged > 80).

Mortality

Six studies reported on mortality following primary TKA
with rates varying across follow-ups (Table 3).4041,43,46,47,49
Mortality within 90 days in older patients ranged between
0-2%, while in younger patients it ranged between
0-0.03%.1>4346 Mortality within two years in older
patients ranged between 3.2-12.9%, while in younger
patients it ranged between 0-1.5%.4041 Mortality within
10 years in older patients ranged between 28-32%, while
in younger patients it ranged between 7—12%.474°

Length of stay in hospital

Eight studies reported LoS following primary TKA, all of
which found a greater LoS for older patients (Table 4).7.15
41-43,45,47,48 The mean LoS for older patients ranged from
2-20.9 days, while for younger patients it ranged from
1.5-14.4 days.

Patient-reported outcomes

Twelve studies assessed one or more PROs following
primary TKA (Table 5). Six studies reported on Oxford
Knee Score (OKS), four of which found ‘no difference’
between age groups,!5414244 while two found worse
scores for older patients,*>°° none of which exceeded
the minimal clinically important difference (MCID) of
5.0 points.>! Five studies reported on Knee Society Score
(KSS), four of which reported ‘no difference’ between
age groups,’>434450 while one reported better scores
for older patients,*® which did not exceed the MCID of
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7.2 points.52 Four studies reported on the function sub-
component of the KSS, two of which found ‘no differ-
ence’ between age groups,'># while two found worse
scores for older patients.#%50 Two studies reported on
Western Ontario and McMaster Universities Osteoarthritis
Index (WOMAC) scores, one of which found ‘no differ-
ence’ between age groups,*? while the other found bet-
ter scores for older patients,** which did not exceed the
MCID of 10.8 points.>3

Quality assessment

The overall level of quality was defined as good in two
studies (15%), fair in 10 (77%), and poor in one (8%)
(Table 6). Reporting quality was excellent (> 9) in seven
studies (54%), and good (7-38) in six (46%). External valid-
ity was poor in seven studies (54%) suggesting that their
findings may not broadly apply to the general popula-
tion of patients undergoing TKA, and internal validity was
good in all studies (100%), indicating these studies were
methodologically appropriate. Power analyses were only
performed in five studies (38%).

Discussion

The most important findings of this systematic review are
that older patients (> 80 years) receiving TKA have higher
rates of surgical and medical complications, as well as
higher mortality, compared to younger patients (< 80
years). These findings therefore refute the hypothesis
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>80 years <80 years

Study Events Total Events  Total

Cardiac complications
Andreozzi 2018 4 103 2 103
Bovonratwet 2019 14 1005 165 17191
Maempel 2015a 11 358 11 694
Maempel 2015a 11 358 29 2092
Murphy 2018 51 292 237 2062
Heterogeneity: 1> = 70%, t? = 0.0002

Respiratory complications
Andreozzi 2018 6 103 3 103
Bovonratwet 2019 4 1005 34 17191
Maempel 2015a 6 358 16 694
Maempel 2015a 6 358 19 2092
Murphy 2018 10 292 39 2062
Heterogeneity: = 20%, t?> = < 0.0001

Thromboembolic complications
Bovonratwet 2019 13 1005 96 17191
Maempel 2015a 3 358 4 694
Maempel 2015a 3 358 21 2092
Murphy 2018 38 292 194 2062
Heterogeneity: » = 61%, t?> = < 0.0001

Confusion/delirium
Andreozzi 2018 12 103 5 103
Kodaira 2019 79 679 11 673
Maempel 2015a 11 358 15 694
Maempel 2015a 11 358 13 2092
Murphy 2018 32 292 54 2062
Yun 2018 4 38 2 41

Heterogeneity: 1> = 89%, 12 = 0.0019
Heterogeneity: 1> = 90%, 12 = 0.0004
Residual heterogeneity: 1> = 78%

Higher risk in <80 years

-0.15

Risk Difference RD 95%-—Cl
T 0.02 [-0.03; 0.07]
0.00 [0.00; 0.01]
T 0.01 [-0.01; 0.04]
e 0.02 [0.00; 0.04]
— & 0.06 [0.01; 0.11]
I s — 0.03 [-0.03; 0.08]
0.00 [0.00; 0.01]
““‘ -0.01 [-0.02; 0.01]
T 0.01 [-0.01; 0.02]
Te=— 0.02 [-0.01; 0.04]
| 0.01 [0.00; 0.01]
—l'— 0.00 [-0.01; 0.01]
o -0.00 [-0.01; 0.01]
T = 0.04 [0.00; 0.08]
Tt 0.07 [-0.01; 0.14]
e 0.10 [0.07; 0.13]
T 0.01 [-0.01; 0.03]
= 0.02 [0.07; 0.04]
— = 0.08 [0.05; 0.12]
0.06 [-0.06; 0.17]

I I I I |

-0.05 0 0.05 0.1 0.15

Higher risk in >80 years

Fig. 3 Forest plot of the risk difference (RD) of medical complications in patients aged > 80 years and < 80 years (a RD of 0.02

corresponds to a 2% higher risk for patients aged > 80).

that older patients receiving TKA have similar outcomes
to younger patients. The literature also reports greater
LoS for older patients, but inconsistent findings regard-
ing PROs. The majority of studies reported no difference
in PROs between the two age groups, while some studies
reported worse PROs in older patients, and fewer studies
reported better PROs for older patients. It is worth noting
that contrasting trends were reported for different PROs
within three studies.43:4450

In the present study, it was difficult to compare the rate
of complications between older and younger patients
due to differing definitions and groupings. This prohib-
ited quantitative analysis of differences between these
two groups, which is a barrier also experienced by Kuper-
man et al.’” Additionally, drawing conclusions based on
small differences in absolute numbers was deemed to
have limited value. Furthermore, selection bias may exist,
as patients with fewer comorbidities are more likely to be
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Table 3. Mortality in patients aged > 8o and < 8o years following primary
TKA

Author and date Groups Time Mortality p-value
Andreozzi et al >80 years Within 90 days  2.00%
20205 <80 years 0.00%
Bovonratwet et al >80 years Within 90 days  0.20% 0.108
201946 <80 years 0.03%
Klasan et al 20194° >80 years Within 10 years ~ 32.00% <0.001
<80 years 12.00%
Maempel et al >80 years Within 1 year 3.20%
20154 75-80 years 2.00%
<75 years 1.50%
Murphy et al >80 years Within 10 years ~ 28.00%
20184 <80 years 7.00%
Skinner et al >80 years Within 2 years 12.90%
20164 <80 years 0.00%
Yun et al 201843 >80 years Within 90 days  0.00%
<80 years 0.00%

Note. TKA, total knee arthroplasty.

Table 4. Length of stay (LoS) in patients aged > 8o and < 80 years
following primary TKA

Author Groups LoS (days) p-value
Andreozzi et al 20205 >80 years 5.8 <0.001
<80 years 4.1
Austin et al 201845 >80 years 3.3
<80 years 2.9
Kodaira et al 201948 >80 years 18.8
<80 years 16.8
Murphy et al 201847 >80 years [5]
<80 years [4]
Sezgin et al 20197 >80 years 6.2
<80 years 4.1
Skinner et al 20164 >80 years 8.4 0.001
<80 years 5.6
Townsend et al 201842 >79 years 2.0 0.318
70-79 years 1.7
60—69 years 1.5
50-59 years 1.9
<50 years 1.6
Yun et al 201843 >80 years 20.9 <0.001
<80 years 14.4

Note. TKA, total knee arthroplasty.

offered elective TKA.>* Variations in peri- and postopera-
tive management are rarely reported in the literature and
may have an effect on complication rates; for example,
physical therapy that commences soon after surgery, as
well as prophylaxis strategies, can both decrease rates of
deep vein thrombosis and pulmonary embolisms.>3

The findings from the present systematic review
revealed that the older population is at a much greater
risk of suffering postoperative cognitive dysfunction, such
as confusion or delirium, in comparison to the younger
population. Some studies have found that general anaes-
thesia may increase the risk of early postoperative cogni-
tive dysfunction, and recommended the use of regional
anaesthesia where possible, particularly in more frail or
vulnerable patients.>657 The present study also revealed
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similar rates of wound complications in both older and
younger populations, which are more likely influenced
by surgeon experience and technique. In contrast, older
patients experienced higher rates of surgical and medi-
cal complications, which depend more on the physical
condition of the patients. This finding was also reflected
in a recent systematic review of total joint replacements
by Murphy et al.’¢ Older patients should therefore not be
excluded from consideration for primary TKA based on
age alone, but with consideration of preoperative physi-
cal condition.

Mortality outcomes are important when assessing the
safety of joint replacement surgery for the elderly.4” Over-
all, in the present study, mortality was consistently higher
in the older population; however, the actual number of
deaths within the first 90 days following TKA was rela-
tively low, suggesting it is safe to offer TKA to the older
population. Two studies*’#° reported higher mortality
within 10 years following TKA for older patients when
compared to younger patients, which is in line with the
life expectancy for patients over 85 years of age.>® Fur-
thermore, Skinner et al*! reported high mortality in their
nonagenarian population that received TKA, which was
equal to that expected for the general population aged
90 years or older.

In the present systematic review, eight studies reported
greater LoS for older patients compared to younger
patients; however, only three studies found a statistically
significant difference (range, p < 0.001 to p = 0.001),
making it difficult to draw a definitive conclusion. Kuper-
men et al'” pointed out that whilst greater LoS increases
the direct cost of TKA, this additional expense should be
weighed against the costs of ongoing support for patients
with functional deficits if they do not undergo surgery.
Compared to studies performed in North America,
Europe, and Australia, studies from Asia have reported
considerably greater LoS (ranging from 16.8 to 20.9 days)
in both age groups, possibly because patients receive in-
hospital postoperative physical therapy, and are only dis-
charged when able to walk steadily.4® A study by Pitter et
al reported that fast-track TKA and THA is feasible in most
patients aged > 85; however, to prevent readmissions, cli-
nicians should monitor postoperative anaemia and medi-
cal complications.>®

In the present systematic review, most of the studies
reported similar PROs following TKA in both older and
younger patients. Although two studies reported signifi-
cantly worse OKS for older patients (p < 0.001),4%50 both
studies found that the mean OKS for older patients was
above the patient acceptable symptom state (PASS) of 37
points.®® Furthermore, three studies reported KSS func-
tion and found worse scores in older patients,!540:50 |ikely
because of comorbidities associated with advancing age,
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Table 5. Clinical outcomes comparing patients aged > 8o and < 8o years following primary TKA

Patient-reported >80 Comparator p-value Patient-reported
Author outcome outcome
Mean +SD Mean +SD comparison
(range*)
Andreozzi et al OKS 40 2.6 41 2.7 No difference
2020'° KSS 81.5 9.6 83.3 6.8 No difference
KSFS 77.6 7.6 83.2 8.8 0.122 No difference
Austin et al 201845 PCS Not reported Not reported No difference
Cher et al 201844 OKS 22.85 19.98 No difference
KSS 84.4 86.2 No difference
KSFS 55.77 73.44 No difference
SF-36 49.59 46.41 <0.05 Better for >80
Goh et al 2020%° OKS 39.2 6.7 41.5 5.2 <0.001 Worse for >80
KSS 83.1 12.3 82.2 11.9 No difference
KSFS 57.7 19.6 69.8 19 <0.001 Worse for >80
SF-36 PCS 45.2 11.1 48.1 10 0.001 Worse for >80
SF-36 MCS 55 10.2 55.5 10.2 No difference
Klasan et al 20194° OKS 38.9 41 <0.001 Worse for >80
Kodaira et al 201948 JOA 82.8 0.4 87.4 0.3 No difference
Maempel et al 201540 AKSK 932 (92-93)2 0.001 Better for >80
AKSF 65 80-80 <0.001 Worse for >80
Murphy et al 201847 SF-12 PCS No difference
Sezgin et al 20197 KOOS 0.005 (symptoms) Better for >80
(KOOS symptoms)
EQ-VAS 76 78 0.700 No difference
Skinner et al 2016* OKS n.s. No difference
Townsend et al WOMAC 63.5 (53.0-64.4) No difference
201842 OKS 26.5 (23.0-27.8) No difference
Yun et al 201843 WOMAC 28.7 21.7 0.009 Worse for >80
KSS 68.34 64.83 0.130 No difference
SF-36 51.3 59.5 0.022 Worse for >80

Note. TKA, total knee arthroplasty; OKS, Oxford Knee Score; KSS, Knee Society Score; KSFS, Knee Society Score (Function); KOOS, Knee injury and Osteoarthritis
Outcome Score; JOA, Japanese Orthopaedic Association;

AKSK, American Knee Society Score (Knee); AKSF, American Knee Society Score (Function); PCS, Physical Component Socre; MCS, Mental Component Score; EQ-
VAS, EuroQol Visual Analogue Scale; SF-36, Short Form 36; WOMAC, Western Ontario and McMaster Universities Osteoarthritis Index.

*The range is reported in case of multiple comparator groups.
aMedian values.

Table 6. Assessment of methodological quality of clinical studies using an modified version of the checklist by Downs and Black

Author and year Evaluated domain Total (/28) Total (%)

Internal validity

Reporting External validity Study bias Selection bias Power

/1) /3) /7) (/6) (VA))]
Andreozzi et al 20205 10 0 6 2 1 19 68%
Austin et al 201845 11 2 5 3 0 21 75%
Bovonratwet et al 201946 8 2 5 2 0 17 61%
Cher et al 20184 10 1 5 2 1 19 68%
Goh et al 2020%° 9 1 5 3 1 19 68%
Klasan et al 20194 8 1 4 2 1 16 57%
Kodaira et al 201948 7 1 4 2 0 14 50%
Maempel et al 201540 7 2 5 3 0 17 61%
Murphy et al 201847 9 2 5 4 1 21 75%
Sezgin et al 20197 7 2 5 1 0 15 54%
Skinner et al 2016 10 1 4 2 0 17 61%
Townsend et al 201842 8 2 4 3 0 17 61%
Yun et al 20184 10 1 4 3 0 18 64%
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which can cause functional decline.8' In fact, the older
population have ‘similar to worse’ baseline functional
scores compared to the younger population,5? as older
patients may delay or be denied surgery in the earlier
stages of OA, on account of perceived surgical risks.'” It
is worth noting that in the last systematic review on the
topic, Kuperman et al'” found improvements in function
to be similar for both older and younger patients.

The results of the present systematic review should be
interpreted with the following limitations in mind. First,
there is considerable heterogeneity in the characteristics
of the included cohorts, which made quantitative com-
parisons between cohorts difficult. Second, although the
overall level of quality was good to fair for the majority of
studies, only two were prospective comparative studies
(both Level II). Third, it is possible that selection bias may
exist, as patients with fewer comorbidities are more likely
to be offered elective TKA, and the results are not neces-
sarily pertinent to the general older population. Fourth,
while the PROs employed by the included studies evalu-
ated pain as a component of their overall score (e.g. KSS,
WOMAC, OKS), none comprehensively assessed pain in
explicit detail. As pain is one of the primary indications
for arthroplasty,®3 future studies should aim to quan-
tify improvement in pain using standardized measures.
Finally, only five out of the 13 studies performed a priori
power analysis to determine the required sample size.

Conclusion

In comparison with younger patients (< 80 years), older
patients (= 80 years) receiving TKA have higher rates of sur-
gical and medical complications, as well as higher mortal-
ity. The literature also reports greater LoS for older patients,
butinconsistent findings regarding PROs. The present find-
ings provide both surgeons and older patients with clearer
updated evidence, to help them make informed decisions
regarding surgical intervention in end-stage OA of the
knee, considering the risks and benefits within this age
group. Older patients should therefore not be excluded
from consideration for primary TKA based on age alone,
but with consideration of preoperative physical condition.
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