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Joint replacements in the Canadian Armed Forces

J oint replacements are common surgical procedures for end-stage 
degenerative joint disease. They provide almost complete relief of 
symptoms and substantially improve quality of life.1 Approximately 

130 000 joint replacements are performed annually in Canada, most of which 
are total knee (TKA) and total hip arthroplasties (THA).2 Although more 
common in older adults, approximately 8.5% are performed in patients 
younger than 55 years of age. Both THA and TKA are susceptible to compli-
cations including periprosthetic fractures, dislocation and aseptic loosening.2 
Many surgeons recommend against high-impact activities following the pro-
cedure to avoid complications and extend the life of the implant.3–6 These 
restrictions can be particularly difficult to enforce in younger patients who 
demand active lifestyles. Activity recommendations are possibly becoming 
more liberal, perhaps because of greater surgeon confidence in modern 
implants.7,8 Osteoarthritis, the indication for the vast majority of joint replace-
ments, is frequent in military members and veterans because of the rigors of 
military service and as a consequence of extremity war injuries.9,10 Therefore, 
joint replacements are relatively common in military patients. This raises diffi-
cult questions concerning the appropriate sports and occupational restrictions 
for service members who have undergone THA or TKA.

Several studies provide insights into joint replacements in the United States 
Armed Forces. Jorgensen and colleagues described a series of 183 hip replace-
ments performed on US Army service members between 2004 and 2010.11 At 
a minimum of 2 years postoperatively, 31% were still on active duty, 24% had 
been medically separated and 45% had retired. Twenty-six patients completed 
an operational deployment after the surgical procedure. In this group, 
4 patients reported hip pain during the deployment and another required the 
drainage of a subcutaneous abscess and was subsequently diagnosed with a 
deep infection. Belmont and colleagues reported on 159 US Army soldiers on 
active duty who underwent total knee replacement between 2007 and 2012.12 
At an average follow-up of 4 years, 18% had been medically separated and the 
rest had retired or finished their duty commitment. Twenty patients 
 completed an operational deployment, including 2 with bilateral knee 
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There is currently no consensus on the appropriate sports and occupational 
restrictions for military service members with a joint replacement. Data 
from the United States show that 14% of military patients complete an 
operational deployment after the index surgery. No published data are 
available on arthroplasty in the militaries of other North Atlantic Treaty 
Organization countries. Research is needed to determine the appropriate 
medical employment limitations for Canadian Armed Forces members with 
a knee or hip replacement. Service members wanting to continue military 
service should be carefully screened to ensure that their duties do not com-
promise the longevity of the implant and that the risk of mission- threatening 
complications is minimal.
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 replacements. Aside from knee pain, reported by 2 patients, 
there were no complications during these deployments. A 
separate study focused on the outcome of deployments in 
45 US service members who had undergone a hip or a 
knee replacement by a single surgeon between 2005 and 
2008.13 Sixteen patients completed an operational deploy-
ment at an average of 21 months postoperatively. No com-
plications occurred, but the majority of patients reported 
limitations with sprinting and loaded marches. Discomfort 
while sitting in military vehicles or aircraft was also fre-
quent. Finally, Daniele and colleagues performed the most 
comprehensive analysis of joint replacements in US service 
members.14 From 2004 to 2014, 3805 military patients 
underwent at least 1 joint replacement procedure. The 
overall incidence of joint replacement was 2.43 per 10 000 
persons-years. Hip and knee arthroplasty were the most 
frequent procedures, with an incidence of 1.08 and 1.16 
per 10 000 person-years, respectively. The incidence of 
arthroplasty increased significantly during the study 
period. As expected, service members older than 45 years 
of age were disproportionately affected, with an incidence 
reaching 26.3 per 10 000 person-years in this group. Two 
years after surgery, 51% of patients with a hip arthroplasty 
and 42% of patients with a knee arthroplasty were still 
serving. Fourteen percent of all patients were deployed 
with the prosthetic joint. These reports show that a sub-
stantial percentage of patients are able to continue their 
military duties and a complete operational deployment 
after a hip or knee replacement.

Differences in occupational, medical and fitness stan-
dards make it challenging to extrapolate these results to 
militaries in other North Atlantic Treaty Organization 
(NATO) countries. In the Canadian Armed Forces (CAF), 
the Universality of Service principle requires that all mem-
bers be capable of safely performing 6 general military 
tasks: an escape to cover, the extrication of a casualty from 
a vehicle, picking and digging, the construction of a sand-
bag fortification, carrying a stretcher, and carrying pickets 
and wire.15,16 For most CAF members, the FORCE test is 
used annually as a surrogate for these tasks.17 The test 
includes 20 m sprints, a sandbag drag, loaded shuttles and 
dynamic sandbag lifts.18 In addition to annual fitness test-
ing, many military members perform strenuous physical 
work under austere conditions. Therefore, a risk analysis is 
required to determine if individuals can reasonably con-
tinue military service after a joint replacement. An estimate 
of the baseline risk for CAF members, who can serve until 
age 60, is provided by the revision rates for patients 
younger than 55 published by national joint replacement 
registries. In this age category, the Canadian Joint 
Replacement Registry reports a cumulative 5-year THA 
revision rate of 2.4% in men and 3.1% in women.2 For 
TKA, the 5-year revision rates are 6.5% for men and 5% 
for women.2 The United Kingdom’s National Joint Regis-
try estimates 10-year revision rates of less than 9% for hip 

replacements and less than 11% for knee replacements in 
patients younger than 55 years of age.19 The Australian 
National Joint Replacement Registry reports 10-year revi-
sion rates of 5.9% for THA and 10.5% for TKA.20 In addi-
tion, there is a small risk of complications that do not 
require revision, such as hip dislocations treated with a 
closed reduction and fractures treated with internal fixa-
tion.21–23 The additional risk that CAF members would 
incur from annual fitness testing, deployments and general 
duties is difficult to estimate.

The CAF and NATO use risk matrices to assess the fit-
ness of military members for expeditions based on the 
probability of exacerbations (complications), their conse-
quences for the patient and the resulting risk to the mis-
sion.24,25 This methodology should be applied to TKA and 
THA by a panel of civilian arthroplasty experts and military 
orthopedic surgeons. In addition, a multidisciplinary 
research effort is needed to address key knowledge gaps, 
including the epidemiology of joint replacements in the 
CAF, the occupational outcome of retained service mem-
bers, the risks of physical fitness testing and the long-term 
outcome of joint replacements in veterans. Joint replace-
ments in military members are becoming increasingly com-
mon; subject matter experts must be actively involved to 
generate evidence-based policy recommendations. In the 
interim, selected CAF members may be able to serve with a 
joint replacement if they have a low risk of mission- 
threatening complications and if their duties do not unduly 
compromise the long-term survival of the implant.
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