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A B S T R A C T 

Introduction: Because of the ageing population in 
Hong Kong, there is an increasing incidence of total 
knee arthroplasties (TKA) conducted in patients 
aged >80 years.
Methods: This retrospective case-control study 
enrolled all patients who were aged >80 years and 
underwent fast-track primary TKA between 2011 
and 2015. Their outcomes were compared with the 
outcomes of a matched control group of younger 
patients who underwent fast-track TKA in the same 
period.
Results: In total, 220 patients were included in this 
study with a follow-up period of at least 2 years  
(mean=3.2 years; range, 2-5 years); 112 (51%) 
were octogenarians and 108 (49%) were non-
octogenarians. Greater improvement in Knee 
Society Score was found in the octogenarian group 
at 1 year after surgery (46 ± 19 vs 39 ± 16, P=0.018). 
The incidence of complications was higher in the 
octogenarian group (15.2% vs 4.6%, P=0.009). There 
were no significant differences in the incidence of 
major complications, the rate of intensive care unit 
admission, or the 1-year mortality rate between 
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Introduction
Because of the ageing population in Hong Kong, 
the incidence of total knee arthroplasty (TKA) for 
patients aged >80 years is expected to increase.1,2 
The optimal age for arthroplasty has generally been 
regarded as between 60 and 80 years. Age was 
previously identified as an independent risk factor 
for mortality and major complications after TKA. For 
example, Kreder et al3 reported a 2.5-fold increase 
in the risk of acute myocardial infarction and a  
3.4-fold increase in mortality among octogenarians 
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undergoing TKA, compared with a cohort aged 65 
to 79 years. Arthroplasties in patients aged >80 years 
were declined by surgeons or patients because of the 
expected high rates of postoperative morbidity and 
mortality.4-6

 With preoperative preparations intended to 
minimise perioperative complications and blood 
loss, a recent study suggested that TKA could be 
a safe procedure among patients aged >80 years.7 
The incidences of TKA in patients aged >80 years 
have been increasing in various knee registries.8-12 
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the two groups. After adjustment for confounding 
factors, Charlson Comorbidity Index >5, history of 
major cerebrovascular accident, and history of peptic 
ulcer disease were predictive of complications after 
fast-track TKA (P=0.039, P=0.016, and P=0.007, 
respectively); octogenarian status was not predictive 
of complications.
Conclusions: Octogenarians had greater 
improvement in Knee Society Score at 1 year after 
fast-track TKA, compared with non-octogenarians, 
but there were no significant differences in the 
incidences of mortality or major complications.

This article was 
published on 18 Feb 
2022 at www.hkmj.org.

New knowledge added by this study
• The octogenarian group exhibited greater improvement in functional outcomes after fast-track total knee 

arthroplasty, compared with younger patients.
• Charlson Comorbidity Index >5, history of major cerebrovascular accident, and history of peptic ulcer disease 

were predictive of complications after fast-track total knee arthroplasty.
Implications for clinical practice or policy
• Age alone should not be a contra-indication to total knee arthroplasty because there were no significant 

differences in major complications or mortality rate for patients aged >80 years who underwent fast-track total 
knee arthroplasty.

• Fast-track total knee arthroplasty could be useful for managing the growing osteoarthritis burden among older 
adults in Hong Kong, thus improving their quality of life.

https://creativecommons.org/licenses/by-nc-nd/4.0/
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80歲以上患者快速全膝關節置換術的臨床結果
梁棣邦、李祥康、曾慧儀、李君哲、黃耀忠

引言：由於香港人口老化，80歲以上患者接受全膝關節置換術
（TKA）的發生率越來越高。

方法：這項回顧性病例對照研究納入2011年至2015年間所有80歲以
上接受快速原發性TKA的患者，並將他們的結果與同期接受快速TKA
的年輕患者對照組的結果進行比較。

結果：共納入220名患者，隨訪時間至少2年（平均3.2年，介乎
2-5年）。當中，耄耋組別佔112人（51%），非耄耋組別佔108人 
（49%）。術後1年，耄耋組的膝關節協會評分有較大改善（46 ± 19
比39 ± 16，P=0.018）。耄耋組的併發症發生率較高（15.2%比 
4.6%，P=0.009）。兩組的嚴重併發症發生率、重症監護病房入院率
或1年死亡率無顯著差異。調整混雜因素後，Charlson併發症指數5以
上、重大腦血管意外病史和消化性潰瘍病史可預測快速TKA的術後併
發症（分別為P=0.039、P=0.016和P=0.007）。耄耋狀況不能預測併
發症。

結論：與非耄耋組相比，耄耋組在快速TKA術後1年的膝關節協會評
分有更大改善，但死亡率或嚴重併發症的發生率沒有顯著差異。

However, the traditional approach of declining knee 
arthroplasties in patients aged >80 years remains 
popular in Hong Kong. This approach does not meet 
the increasing needs of the ageing population.
 The current study investigated whether 
octogenarians could achieve similar clinical 
outcomes after TKA, compared with younger 
patients. The null hypothesis was that short-term 
function and complications would not significantly 
differ between patients aged >80 years and patients 
aged ≤80 years after fast-track primary TKA.

Methods
Study design and setting
This retrospective case-control study was carried 
out in the Total Joint Replacement Centre in Yan 
Chai Hospital in Hong Kong between 2011 and 
2015. The results of TKA procedures performed in 
the institute during the study period were reviewed; 
all patients were followed up for at least 2 years 
(mean=3.2 years; range, 2-5 years).

Study population
All patients who were aged >80 years and underwent 
primary TKA during the study period were included 
in the analysis. Their outcomes were compared with 
the outcomes in a similar number of younger patients 
(aged ≤80 years) with a matched sex ratio and body 
mass index (BMI). The indications for TKA were 
primary osteoarthritis of the knee and rheumatoid 
arthritis of the knee. The exclusion criteria in this 
study were revision TKA and simultaneous bilateral 

TKA. The contra-indications for TKA in both groups 
included active local or remote infection, poor skin 
condition, recent stroke and myocardial infarction 
(ie, within 1 year), poor cardiopulmonary reserve 
(eg, congestive heart failure and chronic obstructive 
pulmonary disease), and cirrhosis. For patients who 
had undergone percutaneous coronary intervention 
involving dual antiplatelet therapy, TKA was delayed 
for 1 year.

Data retrieval and measurement
Data retrieval was performed using the Clinical 
Management System in our institute. The procedure 
code for retrieval was ‘81.54 total knee replacement’. 
All operative records and out-patient records 
were reviewed. All outcome measurements were 
performed by independent observers (ie, orthopaedic 
specialist nurses) who were blinded to the details of 
treatment.

Baseline characteristic and outcome variables
Baseline characteristics were compared between 
the two groups; these included age, sex, BMI, 
co-morbidities, Charlson Comorbidity Index, 
preoperative haemoglobin level, and type of 
anaesthesia. Primary outcome measures included 
the knee range of motion (ROM), Knee Society Score 
(KSS), Western Ontario and McMaster Universities 
Osteoarthritis Index (WOMAC), complication 
rates, and mortality rates. Secondary outcome 
measures included the need for blood transfusion, 
postoperative admission to the intensive care unit 
(ICU), length of hospitalisation ,and postoperative 
ambulatory status.

Fast-track protocol
Using the fast-track protocol, a multidisciplinary 
approach was adopted in the perioperative period 
(Fig 1). Patients were examined in the pre-admission 
clinic by an orthopaedic surgeon, an anaesthetist, 
and an orthopaedic specialty nurse. Preoperative 
workups with blood tests (eg, complete blood 
count, liver function test, renal function test, 
random glucose, and haemoglobin), chest X-rays, 
and electrocardiography were performed in the 
pre-admission clinic. Blood pressure and BMI 
measurements were also conducted in the pre-
admission clinic; blood pressure <160/90 mm Hg 
was required. The presence of local skin problems 
and other acute infections (eg, skin, oral, or 
urinary tract) were ruled out. Previous histories of 
deep vein thrombosis (DVT), bleeding tendency, 
gastrointestinal bleeding, and haemorrhagic stroke 
were recorded. Finally, other pre-existing medical 
conditions (eg, thyroid disease and obstructive 
sleep apnoea) were evaluated in the pre-admission 
clinic. The anaesthetist carried out a preoperative 
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assessment and determined the anaesthesia 
modality (general or spinal); spinal anaesthesia was 
preferred unless contra-indicated. If patients had 
poorly controlled hypertension and diabetes, they 
were referred to a fast-track pathway for assessment 
by a family physician to optimise and titrate medical 
therapy for hypertension and diabetes. Fast-track 
echocardiography was also conducted with support 
from cardiologists to assess baseline cardiac function 
and suspected valvular problems. After patients had 
received explanations of TKA, as well as its benefits 
and risks, they provided written informed consent to 
undergo the surgical procedure.
 Education to manage patient expectations was 
conducted by a nursing specialist. Prior to surgery, 
a physiotherapist provided patients with education 
concerning the rehabilitation pathway (ie, exercise, 
home care, and the arrangement of walking aids). An 
occupational therapist performed an Activities of 
Daily Living assessment and conducted appropriate 
home modifications. A medical social worker 
performed a psychosocial assessment and discharge 
planning; for patients with anticipated discharge 
problems, short-term placement was arranged 
prior to surgery. The aim of this multidisciplinary 
preoperative preparation protocol was to reduce the 
in-patient period and promote early postoperative 
ambulation for successful rehabilitation.
 Most patients were admitted for same-day 
surgery. If the anaesthetist requested a short period 
of monitored preoperative optimisation, patients 
were admitted for next-day surgery. The criteria for 
next-day surgery included the presence of insulin-
dependent diabetes mellitus requiring overnight 
dextrose-potassium-insulin infusion, the presence 
of chronic obstructive pulmonary disease, and the 
need for pacemaker adjustment prior to surgery.

Surgical techniques and perioperative 
management
All arthroplasties were performed via the medial 
parapatellar approach using a tourniquet, a 
posterior-stabilised implant, and a bone plug in the 
intramedullary canal or navigation without canal 
violation, followed by cementation, haemostasis 
with a tourniquet, a compression bandage, and 
low-suction pressure drainage at 200 mm Hg for  
24 hours. For 4 days after surgery, the analgesic 
regimen included acetaminophen 1 g 4 times daily 
and sustained-release oral diclofenac 100 mg daily for 
4 days. Patients were provided a patient-controlled 
analgesia pump with intravenous morphine. 
Continuous femoral nerve block was performed. 
Patients were reviewed by Acute Pain Service staff 
beginning on postoperative day 0. The complete 
blood count was checked on postoperative day 1. 
For patients with a haemoglobin level <8 g/dL, blood 

FIG 1.  Fast-track total knee arthroplasty pathway

Pre-admission
•	 Preoperative	workup	(chest	X-ray,	
electrocardiography,	and	blood	test)

•	 Pre-admission	clinic:	consultations	with	
orthopaedic	surgeon,	anaesthetist,	and	
orthopaedic	specialty	nurse

•	 Referral	to	physiotherapist,	occupational	
therapist,	and	medical	social	worker

Admission day
•	 If	approved	by	anaesthetist:	same-day	
surgery

•	 Otherwise:	next-day	surgery

Day 0
•	 Postoperative	monitoring
•	 Supportive	care	(including	intravenous	
fluids,	oxygen	therapy,	and	chest	
physiotherapy)

Day 1
•	 Drain	removal
•	 X-ray
•	 Blood	test:	blood	transfusion	if	
haemoglobin	<8	g/dL

•	 Physiotherapy:	full	weight-bearing	
walking	exercise,	knee	mobilisation	
exercise,	straight	leg	raising	exercise

Days 2-3
•	 Urinary	catheterisation	if	urinary	

retention present
•	 Doppler	ultrasound	to	identify	deep	
vein	thrombosis

•	 Occupational	therapy:	assistance	with	
activities	of	daily	living

•	 Psychosocial	condition	review,	discharge	
planning

Days 4-7
•	 Discharge

Total	joint	replacement	clinic	follow-up
•	 Scheduled	follow-ups	at	5-6	weeks,	3	
months,	6	months,	1	year,	and	2	years,	
then	every	2	years

Follow-up	in	nurse	clinic	on	Day	14	for	
removal	of	staples	by	orthopaedics	and	
traumatology	specialty	nurse

•	 Fast-track	medical	consultation
•	 Fast-track	echocardiogram	for	
suspected	valvular	heart	disease
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transfusion was initiated until the haemoglobin 
level reached 10 g/dL (Fig 2). Ice therapy, walking, 
and ROM exercise were initiated on day 1. A foot 
pump was used for mechanical DVT prophylaxis 
throughout the hospital stay. Pharmacological 
prophylaxis for DVT was initiated only in patients 
with a history of venous thromboembolism. 
Nursing specialists assessed the wound, dressing, 
and drain; they also conducted fall risk assessment 
and prevention. Physiotherapists and occupational 
therapists worked in a coordinated manner to 
facilitate ROM exercise, gait rehabilitation, activities 
of daily living maintenance, and early caregiver 
training. Basic requirements for discharge included 
knee flexion range of 90°, quadriceps muscles 
strength of grade 3, and stable walking ability.
 All patients were assessed by a nurse in the 
clinic at 2 weeks after surgery to evaluate the wound 
status and remove staples. They were then evaluated 
by surgeons at 1, 3, 6, 12, and 24 months after surgery, 
via clinical and radiographic examinations.

Statistical analysis
Data analysis was performed using SPSS (Windows 
version 20.0; IBM Corp, Armonk [NY], United States). 
Normal distributions of the data were assessed by 
the Shapiro–Wilk normality test for each series of 

measurements. Univariate analysis was performed 
using the Chi squared test and unpaired t tests, 
respectively, for categorical and numerical data with 
normal distributions. Comparisons of parameters 
with non-normal distributions were performed 
using the Mann–Whitney U test. To adjust for the 
confounding effects of multiple variables (eg, type 
of anaesthesia, Charlson Comorbidity Index, and 
other baseline co-morbidities), multivariate analysis 
was performed with multiple logistic regressions. 
The high-risk group was defined as Charlson 
Comorbidity Index >5, on the basis of previous 
findings regarding the risk of complications in  
TKA.13 Data were reported as mean ± standard 
deviation unless otherwise specified. Statistical 
significance was defined as P<0.05. In addition, power 
analysis to determine the sample size was performed 
using G*Power (version 3.1.9.1),14 assuming that 
power >0.80 was indicative of an appropriate sample 
size.

Results
Patient characteristics
In total, 1788 patients underwent primary TKA 
during the study period (Table 1). Of these patients, 
112 (6.3%) were aged >80 years (octogenarian  
group; mean age, 82.7 ± 1.6 years; range, 81-89); 
80 patients (71.4%) in the octogenarian group were 
women. From the remaining patients, 108 sex- and 
BMI-matched patients aged ≤80 years (mean age, 
66.4 ± 8.7 years; range, 43-80) were selected at 
random and assigned to the control group (ie, non-
octogenarian group). The mean follow-up interval 
for all patients was 3.2 years (range, 2-5 years).
 The indication for TKA in most patients  
(218 patients, 99.1%) was primary osteoarthritis of 
the knee joint. Two patients (0.9%) had rheumatoid 
arthritis of the knee joint. There was no significant 
difference between groups in the number of patients 
with rheumatoid arthritis. The octogenarian group 
had a significantly higher Charlson Comorbidity 
Index (4.9 ± 1.0 vs 2.5 ± 1.2, P<0.001), along with 
higher incidences of renal impairment and congestive 
heart failure.
 More cases were performed with spinal 
anaesthesia in both groups. The ratio of general to 
spinal anaesthesia was lower in the octogenarian 
group (26:86 vs 40:68, P=0.025). Tourniquet time was 
significantly lower in the octogenarian group than 
in the non-octogenarian group (89.20 ± 17.25 mins  
vs 99.62 ± 23.94 min, P=0.001). Preoperative 
and postoperative haemoglobin levels were both 
significantly lower in the octogenarian group. Both 
groups exhibited similar degrees of reduction in 
haemoglobin levels. More blood transfusions were 
recorded in the octogenarian group (16.1% vs 0.9%, 
P<0.001).

FIG	2.		Protocol	for	perioperative	blood	transfusion	in	fast-track	total	knee	
arthroplasty15

Complete	blood	count	in	pre-admission	clinic

Haemoglobin	level	
of	<11	g/dL

Haemoglobin	level	
of	<8	g/dL

Blood	transfusion	until	
haemoglobin	level	of	10	g/dL

Iron	sulphate	300	mg	
twice	daily	for	1	month No	intervention

Haemoglobin	level	
of	8-10	g/dL

Haemoglobin	level	
of	>10	g/dL

Type and screening

Surgery

Check	complete	blood	count	1	day	after	surgery

Haemoglobin	level	
of	≥11	g/dL
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Length of stay and changes in functional 
outcomes
The length of stay did not significantly differ 
between groups (octogenarian: 8.9 ± 5.6 d vs non-
octogenarian: 7.5 ± 2.6 d, P=0.096) [Table 2]. 
Significantly more patients in the octogenarian 
group required a walking aid upon discharge (83.3% 
vs 59.3%, P<0.001). At 2 years after surgery, more 
patients in the octogenarian group continued to 
require a walking aid (81.6% vs 35.8%, P<0.001).
 The octogenarian group exhibited a worse 
preoperative ROM (94 ± 18° vs 100 ± 17°, P=0.009) 
and WOMAC score (48 ± 20 vs 53 ± 17, P=0.018), but 
the improvements in these outcomes at 12 months 
after surgery were identical in both groups. In 
contrast, greater improvement in KSS was observed 
in the octogenarian group at 12 months after surgery 
(46 ± 19 vs 39 ± 16, P=0.018), despite a similar 
preoperative score. Importantly, our sample size of 
112 octogenarian patients and 108 non-octogenarian 
patients exhibited 83.7% power to detect a difference 
in the primary outcome of KSS improvement after 
surgery between groups when such a difference was 
present.

Complications and mortality
The incidence of major complications tended to be 
greater in the octogenarian group, although this 
difference was not statistically significant (2.7% 
vs 0%, P=0.087) [Table 2]. The incidence of overall 
complications was significantly higher in the 
octogenarian group (15.2% vs 4.6%, P=0.009). Despite 
the higher preoperative Charlson Comorbidity Index 
in the octogenarian group, there were no significant 
differences in the individual incidences of falls, 
urinary tract infection, proximal DVT, pulmonary 
embolism, confusion, and congestive heart failure, or 
in the rates of ICU admission and 1-year mortality. 
Notably, urinary catheterisation tended to occur 
more frequently in the octogenarian group, although 
this difference was not statistically significant (11.6% 
vs 4.6%, P=0.059).
 Logistic regression was performed to ascertain 
the effects of octogenarian status, Charlson 
Comorbidity Index >5, anaesthesia type, tourniquet 
time, preoperative ROM, and histories of multiple 
conditions (ie, renal impairment, congestive 
heart failure, major cerebrovascular accident, 
ischaemic heart disease, and peptic ulcer disease) 
on the likelihood that patients would experience 
complications after fast-track TKA. The model 
explained 26.7% (Nagelkerke R2) of the variance 
in complications and correctly classified 90.0% of 
patients. Patients with Charlson Comorbidity Index 
>5 were 5.69-fold more likely to exhibit complications 
than were patients with a Charlson Comorbidity 
Index ≤5 (P=0.039; odds ratio [OR]=5.69;  

TABLE	1.		Demographic	characteristics	and	surgical	data	of	patients	selected	from	
1788	patients	who	underwent	total	knee	arthroplasty	between	2011	and	2015*

Octogenarian 
group (n=112)

Non-
octogenarian 
group (n=108)

P value

Age, y 82.7 ± 1.6 66.4 ± 8.7 <0.001†

Age range, y 81-89 43-80

Male:female ratio 32:80 30:78 0.896

Mean BMI, kg/m2 27.0 ± 4.2 27.5 ± 3.9 0.410

Charlson Comorbidity Index 4.9 ± 1.0 2.5 ± 1.2 <0.001‡

Co-morbidity

Hypertension 85 (75.9%) 73 (67.6%) 0.171

Diabetes mellitus 27 (24.1%) 22 (20.4%) 0.505

Hyperlipidaemia 34 (30.4%) 34 (31.5%) 0.857

Minor CVA 9 (8.0%) 4 (3.7%) 0.173

Major CVA 0 2 (1.9%) 0.240

Dementia 1 (0.9%) 0 1.000

Renal impairment 11 (9.8%) 2 (1.9%) 0.012§

Benign prostatic hyperplasia 13 (11.6%) 7 (6.5%) 0.186

COAD or asthma 5 (4.5%) 2 (1.9%) 0.446

Obstructive sleep apnoea 4 (3.6%) 0 0.122

Congestive heart failure 10 (8.9%) 1 (0.9%) 0.006||

Atrial fibrillation 3 (2.7%) 1 (0.9%) 0.622

Ischaemic heart disease 13 (11.6%) 6 (5.6%) 0.110

Peripheral vascular disease 1 (0.9%) 0 1.000

Peptic ulcer 14 (12.5%) 7 (6.5%) 0.129

Cancer in remission 3 (2.7%) 2 (1.9%) 1.000

Cancer with active treatment 0 0 -

Rheumatoid arthritis 1 (0.9%) 1 (0.9%) 1.000

GA:SA ratio 26:86 40:68 0.025§

Tourniquet time, min 89.20 99.62 0.001†

Hb before surgery, g/dL 12.4 ± 1.5 13.4 ± 1.4 <0.001†

Hb after surgery, g/dL 9.8 ± 1.6 10.7 ± 1.4 <0.001†

Hb reduction, g/dL 2.7 ± 1.2 2.8 ± 1.1 0.526

Type and screen 15.2% 4.6% 0.009||

Transfusion 16.1% 0.9% <0.001||

Abbreviations: BMI = body mass index; COAD = chronic obstructive airway disease; 
CVA = cerebrovascular accident; GA = general anaesthesia; Hb = haemoglobin level;  
SA = spinal anaesthesia
*	 Data	are	shown	as	mean	±	standard	deviation	or	No.	(%),	unless	otherwise	specified
† Mann-Whitney U	test:	P<0.05	was	considered	statistically	significant	for	comparisons	

between two groups
‡ Independent Student’s t	test:	P<0.01	was	considered	statistically	significant	for	

comparisons between two groups
§	 Chi	squared	test:	P<0.05	was	considered	statistically	significant	for	comparisons	

between two groups
||	 Chi	squared	test:	P<0.01	was	considered	statistically	significant	for	comparisons	

between two groups
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95% confidence interval [CI]=1.09-32.60). A history of 
major cerebrovascular accident (P=0.016; OR=45.03; 
95% CI=2.05-991.54) and a history of peptic ulcer 
disease (P=0.007; OR=5.51; 95% CI=1.58-19.17) 
were also significantly associated with an increased 
likelihood of exhibiting complications (Table 3).

Discussion
To our knowledge, this is the first study in Hong 
Kong concerning the clinical outcomes of fast-track 
TKA for patients aged >80 years. We found higher 
incidences of preoperative co-morbidities, anaemia, 
postoperative transfusion, and postoperative 
complications. Importantly, the improvements 
in functional outcomes at 1 year after fast-track 
TKA among octogenarians were comparable with 
or better than the improvements among younger 
patients. Our findings support the use of fast-
track TKA in this older group of patients; they 
indicate small and acceptable increases in the risks 
for such patients. This study focused on patient 
outcomes in our centre from 2011 to 2015. Because 
of protocol improvements in subsequent years, 
including opioid-sparing analgesia, local infiltrative 
anaesthesia, the use of oral tranexamic acid, and 
1 year of physiotherapy, the length of stay and the 
patient outcomes are expected to improve.

Haemoglobin reduction and blood product 
management
In this study, the octogenarian group exhibited a 
lower preoperative haemoglobin level. The higher 
incidence of anaemia among octogenarians in 
the general population may be related to ageing, 
particularly because of reduced erythropoietin 
production, as well as anaemia secondary to iron, 
nutritional deficiency, or chronic disease.14 These 
factors presumably contributed to the significant 
increases in the rates of transfusion and ‘type and 
screen’ in the octogenarian group, despite a similar 
haemoglobin reduction and the use of 8 g/dL  
as the transfusion threshold in both groups.15 
Because perioperative anaemia and allogenic blood 
transfusion have been associated with an increased 
risk of postoperative infection, longer hospital 
stay, and greater mortality,16 iron supplements 
and autologous transfusion were used to increase 
the preoperative haemoglobin level and reduce 
the postoperative transfusion rate. Our fast-track 
protocol-driven blood management with a single 
transfusion threshold provides a good balance 
between adequate treatment of perioperative 
anaemia and unnecessary blood transfusion. This 
balance was reflected by the absence of significant 
increases in periprosthetic infection and mortality in 
the octogenarian group.

Length of stay
The length of stay tended to be greater in the 
octogenarian group in the present study. Maiorano 
et al17 suggested that the mean length of stay was 
shorter in patients with a higher modified Barthel 
Index Score; better functional status may lead to 
more rapid rehabilitation progress. Furthermore, 

TABLE	2.		Postoperative	findings	and	follow-up	assessments*

Octogenarian 
group (n=112)

Non-
octogenarian 
group (n=108)

P value

LOS, d 8.9 ± 5.6 7.5 ± 2.6 0.096

Walking status

On discharge, aided 83.3% 59.3% <0.001†

At 2 years after surgery, aided 81.6% 35.8% <0.001†

ROM, degrees

Before surgery 94 ± 18° 100 ± 17° 0.009‡

12 Months after surgery 103 ± 10° 106 ± 13° 0.033§

Improvement 10 ± 19° 6 ± 15° 0.195

KSS

Before surgery 48 ± 16 51 ± 14 0.130

12 Months after surgery 92 ± 8 91 ± 10 0.790

Improvement 46 ± 19 39 ± 16 0.018||

WOMAC

Before surgery 48 ± 20 53 ± 17 0.018||

12 Months after surgery 78 ± 14 81 ± 14 0.133

Improvement 29 ± 22 27 ± 19 0.486

Overall complications 17 (15.2%) 5 (4.6%) 0.009†

Major complications

Proximal DVT 1 (0.9%) 0 1.000

Pulmonary embolism 1 (0.9%) 0 1.000

Congestive heart failure 1 (0.9%) 0 1.000

Minor complications

Fall 2 (1.8%) 0 0.498

Urinary catheterisation 13 (11.6%) 5 (4.6%) 0.059

Urinary tract infection 1 (0.9%) 0 1.000

Confusion 1 (0.9%) 0 1.000

ICU admission 1 (0.9%) 1 (0.9%) 0.622

1-Year mortality 2 (1.8%) 0 0.498

Abbreviations: DVT = proximal deep vein thrombosis; ICU = intensive care unit;  
KSS	=	Knee	Society	Score;	LOS	=	length	of	stay;	ROM	=	range	of	motion;	WOMAC	=	
Western Ontario and McMaster Universities Osteoarthritis Index
*	 Data	are	shown	as	mean	±	standard	deviation	or	No.	(%),	unless	otherwise	specified
†	 Chi	squared	test:	P<0.01	was	considered	statistically	significant	for	comparisons	

between two groups
‡ Independent Student’s t	test:	P<0.01	was	considered	statistically	significant	for	

comparisons between two groups
§ Mann-Whitney U	test:	P<0.01	was	considered	statistically	significant	for	comparisons	

between two groups
|| Mann-Whitney U	test:	P<0.05	was	considered	statistically	significant	for	comparisons	

between two groups



#  Fast-track total knee arthroplasty  # 

13Hong Kong Med J  ⎥  Volume 28 Number 1  ⎥  February 2022  ⎥  www.hkmj.org

we observed a better preoperative WOMAC score 
in younger patients (53 ± 17 vs 48 ± 20, P<0.05), 
consistent with the findings by Maiorano et al.17 A 
phenomenon unique to Hong Kong is the confined 
living area in most homes, which may increase the 
difficulty in using a walking aid at home. In the present 
study, 83.3% of patients in the octogenarian group 
required a walking aid upon discharge. Additionally, 
temporary residential service was required more 
frequently upon discharge; this arrangement might 
have contributed to the increased length of stay. 
However, prior anticipation of discharge difficulty 
and the multidisciplinary approach in our fast-
track TKA protocol helped to limit the length of 
stay, leading to an increase of only 1.4 days in the 
octogenarian group.

Functional outcomes
In this study, both groups had comparable outcomes 
at 12 months after surgery in terms of improvements 
in ROM and WOMAC score. The octogenarian 
group exhibited greater improvement in KSS at 
12 months after surgery. These results support the 
use of TKA among octogenarian patients. Good 
functional outcomes without pain are important for 
ensuring that patients maintain independence in the 
activities of daily living. Such independence relieves 
the caretaker burden and helps patients return to the 
community.

Mortality and complication rate
In this analysis of fast-track TKA, there was no 
significant difference between octogenarian and 
non-octogenarian groups in terms of the 1-year 

TABLE	3.		Multivariate	analysis	of	the	risks	of	complications	after	fast-track	total	knee	arthroplasty	with	octogenarian	status	after	
adjustment	for	confounding	factors

Variables Regression 
coefficient

SE Wald 
statistic

P value* OR (95% CI)

Octogenarian status 1.203 0.674 3.185 0.074 3.329 (0.889-12.476)

Charlson Comorbidity Index >5 1.785 0.867 4.244 0.039† 5.692 (1.091-32.598)

Anaesthetic type (general anaesthesia) 0.055 0.572 0.009 0.923 1.057 (0.344-3.244)

Tourniquet time 0.013 0.014 0.851 0.356 1.013 (0.986-1.040)

Preoperative ROM 0.002 0.014 0.029 0.865 1.002 (0.975-1.031)

Renal impairment 0.211 1.022 0.043 0.836 1.235 (0.167-9.148)

Congestive heart failure -1.399 1.330 1.107 0.293 0.247 (0.018-3.344)

Major cerebrovascular disease 3.807 1.577 5.825 0.016† 45.034 (2.045-991.535)

Ischaemic heart disease -0.989 0.988 1.002 0.317 0.372 (0.054-2.579)

Peptic ulcer disease 1.706 0.637 7.178 0.007‡ 5.505 (1.581-19.171)

Abbreviations:	CI	=	confidence	interval;	OR	=	odds	ratio;	ROM	=	range	of	motion;	SE	=	standard	error
*	 A	binomial	logistic	was	used	to	determine	the	P	value	of	this	model
†	 P<0.05	was	considered	statistically	significant
‡	 P<0.01	was	considered	statistically	significant

mortality rate, although the octogenarian group had 
a higher Charlson Comorbidity Index. Notably, the 
all-cause mortality rate within 1 year after surgery 
was 1.79% in the octogenarian group; this was lower 
than the annual all-cause mortality rates for the 
Hong Kong general population in 2013 among men 
and women aged 80 to 84 years (6.1% and 3.7%18, 
respectively). In the fast-track protocol, all patients 
were assessed by an anaesthetist, an orthopaedic 
surgeon, and an orthopaedic nurse. Patients with 
suboptimally controlled medical condition were 
rapidly referred for out-patient treatment by the 
appropriate department. For instance, fast-track 
echocardiography was arranged for patients with 
suspected valvular problems; fast-track management 
of poorly controlled hypertension was performed by 
family medicine specialists.
 Significantly more patients in the octogenarian 
group developed complications. Most patients 
exhibited minor complication. There were no 
significant differences between groups in terms 
of major complications (eg, proximal DVT, 
pulmonary embolism, and congestive heart failure). 
Furthermore, postoperative confusion was rare, in 
contrast to the incidence rate of 6.7% reported by 
Kuo et al.19 Postoperative maintenance of good pain 
control and normal cognitive status is crucial for 
rehabilitation and ensuring safety.20 A multimodel 
analgesic regimen in the 4 days after surgery was 
implemented in our centre to achieve the greatest 
degree of analgesia with the fewest side-effects. Each 
patient was provided patient-controlled analgesia 
comprising morphine infusion, paracetamol, and 
nonsteroidal anti-inflammatory drugs.
 After adjustment for confounding factors, 
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patients with Charlson Comorbidity Index >5 were 
5.69-fold more likely to develop postoperative 
complications. The Charlson Comorbidity Index has 
been widely used in large studies to predict functional 
outcome, implant survival, mortality, and length 
of stay after TKA.21,22 Our results were consistent 
with the findings by Marya et al13 that a Charlson 
Comorbidity Index of >5 was associated with major 
complications after bilateral simultaneous TKA. In 
addition, we found that patients with past histories 
of major cerebrovascular accident and peptic ulcer 
disease were more likely to have postoperative 
complications. Previous stroke has been identified as 
a predictive factor for perioperative acute ischaemic 
stroke after TKA,23 whereas peptic ulcer disease has 
been associated with periprosthetic fracture after 
primary TKA.24 After adjustment for confounding 
factors, we found that octogenarian status alone 
was not associated with significantly greater risk of 
complications after fast-track TKA. Surgeons should 
consider patient risk during TKA on the basis of their 
individual co-morbidities, rather than age alone.

Urinary catheterisation
There was a considerably higher incidence of urinary 
catheterisation in the octogenarian group. Lingaraj 
et al25 suggested that 8% of all patients undergoing 
TKA develop urinary retention. There is a need to 
identify postoperative urinary retention to reduce 
the risks of periprosthetic joint infection and renal 
impairment. As part of our fast-track protocol, a 
protocol-driven management approach was used 
for each patient with acute urine retention. Bladder 
scans were performed by nurses to assess post-
micturition volume; catheterisation was performed 
in patients with any bladder distention. Stimulant 
laxative treatment was used to avoid constipation 
and alleviate urine retention.

Limitations
There were some limitations in this study. First, 
the study was small and the follow-up period was 
short (mean, 3.2 years). However, there are generally 
few patients aged >80 years who have sufficient 
life expectancy for a longer period of follow-up. 
Second, this was a retrospective cohort study, with 
the inherent limitations of the retrospective design. 
Although a prospective randomised controlled trial 
is preferable, ethical considerations prohibit the 
allocation of octogenarian patients to a non-fast-
track protocol because of their higher operative 
risks. Third, although coronal plane deformity and 
the degree of soft tissue balance may contribute to 
differences in knee functional performance, these 
parameters were not measured. Future studies should 
include such assessments to more fully characterise 
the factors that influence TKA outcomes.

Conclusion
Compared with non-octogenarians, octogenarians 
had greater improvement in KSS at 1 year after 
fast-track TKA, despite similar preoperative 
KSS. Octogenarians had a higher incidence of 
complications after TKA. After adjustment for 
confounding factors, we found that Charlson 
Comorbidity Index >5, history of major 
cerebrovascular accident, and history of peptic ulcer 
disease were predictive of complications after fast-
track TKA; importantly, octogenarian status was not 
predictive of complications. There were no significant 
differences in the length of hospitalisation, incidence 
of major complications, rate of ICU admission, or the 
1-year mortality rate between the octogenarian and 
non-octogenarian groups. Thus, age alone should 
not be a contra-indication to TKA.
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