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	� EDITORIAL

Three orthopaedic operations, over 
1,000 randomized controlled trials, in 
over 100,000 patients

WHAT HAVE WE LEARNT?
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In orthopaedic surgery, the three most 
commonly performed operations are total 
knee arthroplasty (TKA), total hip arthro-
plasty (THA), and anterior cruciate ligament 
reconstruction (ACLR). The demand for TKA 
is ever- increasing, with an estimated 700,000 
TKAs performed each year in the USA alone, 
and a projected increase in demand to over 
3.48  million procedures by 2030.1,2 Simi-
larly, THA is one of the most successful and 
cost- effective interventions in orthopaedic 
surgery, considered by many as the opera-
tion of the century.3 The demand for THA is 
also rising worldwide.4- 6 The anterior cruciate 
ligament (ACL) is the most commonly 
injured ligament in the knee with an esti-
mated 400,000 ACLRs performed each year 
worldwide.7- 9 Despite the success of and 
high demand for these procedures, debate 
continues on many surgical and technical 
aspects of these operations.

High- quality randomized controlled trials 
(RCTs) provide strong evidence for the effi-
cacy of healthcare interventions and help 
to inform evidence- based practice.10,11 RCTs 
show a statistically significant difference in 
the results of two treatments, or the absence 
of a significant difference but a narrow confi-
dence interval indicating a positive effect of 
a treatment.12,13 Recently, we systematically 
reviewed all published RCTs of TKA, THA, 
and ACLR.14- 16 Here, we present an overview 
of our findings and the lessons learnt from 
1,014 RCTs in 107,511 patients.

Total hip arthroplasty
Since the inception of the modern Low 
Friction Arthroplasty by Sir John Charnley, 
little has changed in the fundamentals 

of this operation.17 However, substantial 
advances have been achieved in metallurgy 
and manufacturing processes, particu-
larly with the cross- linking of polyethylene 
(XLPE and HXLPE), ensuring excellent 
long- term outcomes of THA.18 Nonethe-
less, debate continues over the optimal 
surgical approach, implant fixation, head 
sizes, or bearing surfaces. In a comprehen-
sive systematic review of 312 RCTs involving 
34,020  patients, 14.5% of trials (n = 41) 
reported significant differences (excluding 
metal- on- metal trials with significant differ-
ences in ion levels) between the interven-
tion and control groups for the outcome 
measures used by those trials. The early fail-
ures encountered between the 1970s and 
1980s had been largely addressed in the 
1990s and early 2000s with improved metal-
lurgy and manufacturing processes. The 
evidence available from high- quality RCTs 
indicates that for the vast majority of patients, 
a standard conventional THA with a surgical 
approach familiar to the surgeon, using stan-
dard well- established components and XLPE, 
leads to satisfactory clinical outcomes.15

Total knee arthroplasty
Several studies have found that about one in 
five patients undergoing TKA are dissatisfied 
with the results of their surgery.19,20 Over the 
years and in an attempt to improve patients’ 
outcomes and satisfaction, surgeons and 
manufacturers have introduced a number of 
modifications to TKA from the use of unce-
mented fixation and mobile bearings to 
patient- specific instrumentation (PSI) and 
navigation techniques. In a comprehensive 
systematic review of 403 published RCTs 

mailto:hematar@doctors.org.uk


BONE & JOINT RESEARCH 

H. E. MATAR, S. R. PLATT, B. V. BLOCH, T. N. BOARD, M. L. PORTER, H. U. CAMERON, P. J. JAMES24

on TKA involving 47,675  patients, only 8.2% of trials 
(n = 33) reported any significant differences between 
the intervention and control groups for the outcome 
measures used by those trials. Some of those trials 
reported significant differences in radiological but not 
clinical outcomes. While debates continue on whether to 
use mobile bearing components, resurface the patellae 
or adopt more costly techniques such as PSI, navigation 
technology, or robotics, a number of conclusions can be 
drawn from this study. For the vast majority of patients, 
a standard conventional TKA, performed with a surgical 
approach familiar to the surgeon using well- established 
components with a good track record, with or without 
using a tourniquet, will lead to satisfactory long- term 
clinical outcomes.16

Anterior cruciate ligament reconstruction
The modern intra- articular ACLR is largely based on the 
Hey Groves’ operation, which he described in 1917 using 
a strip of fascia lata passed through a tibial tunnel.21,22 
Over a century later, the debate continues in the literature 
on many different aspects of ACLR. Applying similar meth-
odology, in a systematic review of 299 RCTs involving 
25,816 patients, only 10% of trials (n = 30) reported any 
statistically significant differences between the interven-
tion and control groups for the outcome measures used 
by those trials. This evidence has shown that for the vast 
majority of patients, using standard arthroscopic tech-
niques, a single- or double- bundle ACLR with hamstrings, 
or bone- patella tendon- bone autografts, implanted using 
a transportal technique and graft fixation methods familiar 
to the surgeon, achieve satisfactory and comparable clin-
ical outcomes as reported by the included RCTs.14

What have we learnt?
TKA, THA, and ACLR are successful and durable oper-
ations that have helped millions of patients world-
wide. The early failures encountered have been largely 
addressed with improved metallurgy and manufacturing 
processes. Many techniques have seen a cycle of gaining 
initial popularity before falling out of favour, only to 
surface again a decade or so later. While new techniques 
aim to achieve better clinical outcomes, it is important 
to consider the added costs, particularly with the rising 
costs of healthcare and the potential complications of 
adopting new technologies and the associated learning 
curve.

The evidence from published RCTs indicates that for 
the vast majority of patients, standard conventional tech-
niques in TKA and THA lead to satisfactory outcomes. 
Future trials should focus on preoperative interventions 
and patients’ optimization to improve clinical outcomes 
– an area that is currently lacking. Similarly, ACLR trials 
showed that for the vast majority of patients, standard 
techniques are comparable. Most trials have only reported 
short- to medium- term follow- up; only approximately 
5% reported long- term outcomes beyond ten years’ 

follow- up. In those, a high incidence of osteoarthritic 
changes in the reconstructed knees, ranging from 22% to 
100%, was reported. There is a need for further long- term 
studies of high- quality RCTs, particularly existing ones.

Further, some surgical aspects have been evaluated 
repeatedly; for example, 47 RCTs compared mobile versus 
fixed bearing TKA, with only one trial reporting signifi-
cant differences, and 30 RCTs looked at PSI, with only two 
reporting significant differences. Numerous examples 
are found in THA and ACLR trials, with 72 RCTs looking 
at surgical approaches in THA, and 30 RCTs comparing 
different bearing surfaces. Similarly, 45 RCTs compared 
patella versus hamstring grafts and 42 RCTs compared 
single- versus double- bundle ACLR. Rather than repeat-
edly asking the same question in the hope of finding a 
different answer, careful planning is needed if any further 
trials on these aspects are to be conducted.

Finally, although a recent review has highlighted a lack 
of RCTs comparing surgery with conservative/placebo 
treatments in orthopaedics,23 it is clear that a lack of such 
trials does not equate to a concern that these procedures 
lack effectiveness. Our series demonstrate that patients 
continue to benefit from these surgical interventions 
worldwide. Over 1,000 RCTs included have focused on 
surgical and technical aspects of these procedures in an 
attempt to further improve patients’ outcomes.
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