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Abstract
Introduction: Total knee arthroplasty (TKA) in the elderly population is becoming increasingly prevalent. This study
aimed to compare outcomes of patients aged ≥80 years with those aged < 80 years at time of TKA and to assess
the effect of fast track peri-operative care on outcomes in the elderly.
Materials and methods: 422 TKAs were performed in aged ≥80 at the time of surgery between 2009 and 2018. A
control group aged < 80 years (37–79 +/− 7.6) was established. Peri-operative mortality, complications, 30-day readmission, length of stay (LOS) and rehabilitation parameters were recorded.
Results: Mean age at operation for the ≥80’s group and control group was 82.7 (80–93+/− 2.5) and 69.3 (37–79+/
− 7.6) years respectively. Post-operative Knee Society Functional Assessment (KSFA) scores were higher in the
control group (49 vs. 57, p = 0.003). Average LOS was longer in the ≥80’s group (17.2 vs. 12.4 days respectively, p <
0.01). Mortality within 3 months of operation was 0.7% in the ≥80 group and 0% in the control group. Incidence of
complications was comparable between the two groups at 12.8 and 12.9% for the group ≥80’s and control groups
respectively (p = 0.962). Patients ≥80 years, receiving fast track peri-operative care had significantly shorter LOS and
higher post-operative KSFA scores at all time points post-operation and shorter LOS (p < 0.01) compared to those
who received conventional rehabilitation. LOS was longer in the ≥80’s group, which was likely related to higher
levels of comorbidities. Complications were comparable in the two groups but were more severe in the elderly.
Mortality rate after TKA was very low even in those over the age of 80. Younger patients benefited more in terms
of functional improvement after TKA.
Conclusion: TKA is a safe and efficacious procedure for the elderly. More severe complications, longer length of
stay and smaller gains in functional improvement can be expected in the elderly compared to younger patients.
Fast track peri-operative care is useful in improving outcomes after TKA for elderly patients.
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Introduction
By 2041, 30.2% of Hong Kong’s population will be aged
65 years or older. With similar trends of population
aging worldwide, the prevalence of total knee arthroplasty (TKA) being performed in elderly patients can be
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expected to increase. In Hong Kong, from 2000 to 2009,
the number of patients aged over 80 years undergoing
TKA have been on the rise [1]. Traditionally, TKA in octogenarians is associated with higher mortality and complication rates, longer rehabilitation periods and longer
length of hospital stay [2]. Currently, fast track arthroplasty and the adoption of the principles of enhanced recovery after surgery (ERAS) have led to improvement in
rehabilitation outcomes after TKA with shorter length of
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Table 1 The baseline characteristics of the elderly and control groups
≥80 years (n = 423)

< 80 years (n = 215)

Significance

Average age

82.7 (80–93 +/− 2.5)

69.3 (37–79 +/− 7.6)

p < 0.01

Male: female

1:3

1:3.1

Pre-operative KSKS

45.4

42.3

p = 0.085

Pre-operative KSFA

39.7

47.8

p < 0.01

Charlson Comorbidity Index

4.8

3.3

p < 0.01

hospital stay and hastened recovery [3, 4]. Fast track
arthroplasty involves the use of a multi-disciplinary approach with the aim of reducing the length of hospital
stay, morbidity, and convalescence, without an increase
in readmission rates or safety issues [5]. Intra-operative
measures to effect this include the use of spinal anaesthesia, local analgesic infiltration, no drains and compression
bandaging. Post-operative measures include early initiation of thromboembolic prophylaxis, multi-modal opioid
sparing analgesic regimens and accelerated rehabilitation
and discharge. Fast track rehabilitation protocols involve
the use of early mobilization and concerted efforts to
allow for early rehabilitation with the aim to decrease
recumbency-related complications such a thromboembolic events, urinary tract and chest infections [6].
However, it is currently still unclear whether elderly patients can benefit from fast track regimens and there are
few studies in the literature examining this specifically.
The aim of this study was to examine and compare
the results after TKA in patients ≥80 years and patients
< 80 years at time of TKA. Furthermore, this study also
sought to determine whether there are any significant
differences in rehabilitative outcomes in elderly patients
who undergo rehabilitation using a fast track regimen

Fig. 1 KSKS at various time points for both the elderly and control groups

compared to patients undergoing rehabilitation using a
standard regimen.

Methods
Between 2009 and 2018, a total of 422 TKA were performed in 321 patients aged ≥80 years (elderly group) at
the time of operation. A control group was set consisting
of patients < 80 years at the time of operation who were
operated on in the same period of time as their elderly
counterparts. Baseline pre-operative parameters, including the Charlson Comorbidity Indices (CCI) [7], Knee
Society Knee Score (KSKS) and Knee Society Knee
Functional Assessment (KSFA) scores were recorded.
Post-operative outcome measures, including presence of
peri-operative mortality and complications and 30-day
re-admission, were recorded. Complications were graded
according to the Clavien-Dindo grading system [8] for
surgical complications.
Rehabilitation parameters, including KSKS and KSFA
scores, were recorded at 6 weeks, 3 months and at latest
follow-up.
Age, CCI, KSKS and KSFA scores were all found to be
non-normally distributed. Mann-Whitney U and Chi-
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Fig. 2 KSFA at various time points for both elderly and control groups

square tests were therefore used for comparison between
groups.

Results
Average age at the time of operation for the elderly
group and control groups were 82.7 and 69.3 years respectively. Table 1 outlines the baseline characteristics
of the elderly and control groups. Baseline KSFA and
CCI of the controls were statistically significantly more
favorable as compared to the elderly group. Baseline
KSKS, on the other hand, did not differ significantly between the two groups.
Post-operative KSKS scores were significantly higher
at 3 months and at latest follow-up for the control group
compared to the elderly group (Fig. 1). Similarly, at all
post-operative time points, KSFA scores were significantly higher in the control than in the elderly group
(Fig. 2). Length of hospital stay was significantly longer
in the elderly group than in the control group (17.2 days
vs. 12.4 days, p < 0.01).
Incidence of complications was similar between the
elderly and control groups (12.8% vs. 12.9%, p = 0.962).
However, when the severity of complications was taken
into account, those in the elderly group had more severe
complications than those in the control group (sum of
ranks 1769 vs. 1157, U = 338, p = 0.01). Table 2 details
the incidence of each type of complication in both the
elderly and control groups.

Mortality rates within 30 days of operation were 0.7
and 0% in the elderly and control groups respectively.
Table 3 details the baseline characteristics of elderly
patients undergoing traditional rehabilitation and those
receiving a fast-track regimen. Elderly patients undergoing rehabilitation via a fast-track regimen had statistically significantly shorter length of hospital stay than
their elderly counterparts undergoing a traditional rehabilitation regimen (12 days vs. 19.4 days, p < 0.01). Although KSKS did not differ significantly between the
Table 2 The incidence of different types of complications in the
elderly and control groups
Type of complication

Elderly patients
(incidence, %)

Control group
(incidence, %)

Cerebrovascular accidents

0.2

0

Cardiovascular events

1.8

0.5

Delirium

0.7

0.5

Deep vein thrombosis

0.2

0

Fracture

0.7

2.5

Intestinal obstruction

0.7

0

Peri-prosthetic Joint Infection (PJI)

1.1

3

Non-PJI sepsis

0.4

0

Nerve palsy

0.2

0

Medial collateral ligament injury

0.2

0.5

Peptic ulcer

0.4

0

Extensor mechanism injury

0

0.5
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Table 3 The baseline characteristics of the elderly patients in both the traditional rehabilitation and fast track rehabilitation groups
Traditional rehabilitation group (n = 296)

Fast track rehabilitation group (n = 126)

Significance

Average age

82.3 (80–93 +/− 2.3)

83.8 (37–79 +/− 2.7)

p = 0.000

Male: female

1:3

1:3.1

Pre-operative KSKS

43.7

49.6

p = 0.002

Pre-operative KSFA

38.7

42.1

p = 0.004

Charlson Comorbidity Index

4.8

4.9

p = 0.202

two groups at all time points after operation (Fig. 3),
KSFA scores were significantly more favorable in patients on the fast-track rehabilitation than in those receiving traditional rehabilitation at all time points postoperation (Fig. 4). Furthermore, no significant difference
was present in the incidence of complications between
the fast track rehabilitation group and the traditional rehabilitation group (13.4% vs. 12.5%, p = 0.834).

Discussion
Overall, mortality rates were very low after TKA in both
the elderly and control groups, at 0 and 0.7% respectively. This remarkably low mortality rate found in this
study could be attributed to stringent pre-operative assessment and optimization of medical comorbidities as
well as careful peri-operative management. This overall
low incidence of mortality was also found in similar
studies [9, 10]. However, significantly increased mortality
has also been found in elderly patients [10, 11].
The overall complication rate of both groups was similar to that found in the study by Pavone et al [12].

Although complication rates were similar in both the
elderly and control groups, those in the elderly group
tended to have more severe complications. This is consistent with the findings of Easterling et al, who found
that the risk of complications after TKR increased markedly in patients aged over 80 years [13].
However, this finding contrasts with that found in the
study of Kennedy et al, where, interestingly, more severe
complications were found in younger patients compared
to elderly patients [14]. The authors attributed this finding to the more thorough use of pre-emptive measures
against infection and thrombotic events in high-risk surgical candidates. All patients in this study underwent a
standardized protocol for pre-emptive measures against
both infective and thromboembolic complications. Baseline CCI was significantly higher in the elderly group
compared to the control groups. Therefore, this difference in the severity of complications observed in the elderly and control group may perhaps reflect the
underlying differences in medical comorbidities between
the two groups.

Fig. 3 KSKS of fast track group compared to traditional rehabilitation group at various time points
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Fig. 4 KSFA scores of the fast track group compared to traditional rehabilitation group at various time points

Length of hospital stay was significantly longer in the
elderly group of patients than in the control group. This
finding is in agreement with that found in similar studies
examining this outcome measure [2, 15].
KSKS was not found to be significantly different between elderly and younger patients post-operation. However, KSFA was significantly higher in the control group at
all time points after operation. Therefore, although pain
relief and objective physical assessment of the two groups
did not differ post-operation, the resultant function was
significantly different. This might reflect the inherent differences between these two groups of patients, owing to
higher levels of comorbidities in the elderly, and highlight
the additional challenges involved in rehabilitating elderly
patients [16]. This finding was in keeping with that of
other studies examining this [14, 17].
In this study, elderly patients undergoing a fast track
regimen had superior functional outcomes at all time
points after operation and shorter length of hospital stay
with similar complication rates. This highlights the effectiveness of the adopting principles of ERAS in improving
patient outcomes in modern age arthroplasty. The results
of this study concurs with other studies which have demonstrated the superiority of fast track regimens over traditional regimens in elderly patients [18].
There is currently paucity of literature looking specifically into the effect of adopting fast-track rehabilitative
concepts in the elderly. Further high-level research
should be directed at determining the effectiveness of
such strategies in the elderly population.

A major weakness of this study is that it was of retrospective design. Therefore, it was not possible to control
for various confounding variables which may have led to
the observed differences between the elderly and control
groups, such as underlying comorbidities. However, this
weakness may also serve to gain insight into the inherent
differences in characteristics of the elderly compared to
younger patients, which may be beneficial in aiding risk
stratification and decision-making before surgery.
This study adds to the sparse body of literature examining the effect of adopting the principles of ERAS in
TKA in elderly patients.

Conclusion
In conclusion, TKA is a safe and efficacious procedure
even in patients aged ≥80 years. However, longer length
of hospital stay with smaller gains in functional improvement as well as more severe complications can be expected in this population. Furthermore, fast track perioperative care is safe and beneficial in shortening the
length of hospital stay and improving function in elderly
patients.
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