
Bulletin of the NYU Hospital for Joint Diseases 2010;68(2):76-8376

Golant A, Christoforou DC, Slover JD, Zuckerman JD. Athletic participation after hip and knee arthroplasty. Bull NYU Hosp Jt Dis. 2010;68(2):76-83.

Abstract

The issue of athletic participation after hip and knee ar-
throplasty has become more relevant in recent years, with 
an increase in the number of young and active patients 
receiving joint replacements. This article reviews patient-, 
surgery-, implant-, and sports-related factors, and discusses 
currently available guidelines that should be considered by 
the physician when counseling patients regarding a return 
to athletic activity after total joint arthroplasty. Current evi-
dence regarding appropriate athletic participation after total 
hip arthroplasty, resurfacing hip arthroplasty, total knee 
arthroplasty, and unicondylar knee arthroplasty is reviewed. 

The indications for hip and knee arthroplasty are ex-
panding to include younger and more active patients. 
Several epidemiologic studies have produced data 

that show individuals who participate in athletics are at 
greater risk for developing osteoarthritis (OA) of the hip and 
knee.1-5 Many of these active patients expect to continue to 

participate in athletic activities following joint replacement 
surgery. “Direct to consumer” advertisements using athletes 
to market joint replacement implants, further perpetuates 
the concept that sporting activities are possible following 
joint arthroplasty. Surgeons treating these patients must be 
aware of the literature regarding athletic participation after 
arthroplasty so that they may appropriately counsel their pa-
tients. The purpose of this article is to review the experience 
of athletic participation after hip and knee arthroplasty, with 
emphasis on patient participation in athletics and the impact 
of athletic participation on arthroplasty outcomes, as well 
as to establish guidelines to assist surgeons in counseling 
post-arthroplasty patients regarding participation. 

Activity After Hip and Knee Arthroplasty
The benefits of athletic activity following total joint arthro-
plasty (TJA) are undeniable. In addition to the psychological 
satisfaction that patients derive from athletic activity, there 
are the benefits of improved muscle strength, coordina-
tion, balance, endurance, and proprioception, all of which 
contribute to better body control and may prevent injury 
from simple falls and other minor trauma. Furthermore, 
studies have shown that cardiovascular fitness is positively 
affected by exercise after both hip and knee arthroplasty, 
with significant improvements shown for exercise duration, 
maximum workload, and peak oxygen consumption 2 years 
postoperatively.6,7

	 Studies also support the conclusion that TJA may allow 
people to return to high levels of activity and recreational 
exercise. Moreover, individuals who were relatively seden-
tary prior to joint arthroplasty sometimes begin to participate 
in activity after a joint replacement.8,9 A study by Visuri 
and Honkanen8 showed that patients significantly increased 
their participation in low-impact activities, such as exercise 
walking, cycling, swimming, and cross-country skiing, after 
total hip arthroplasty (THA), while Diduch and colleagues9 
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demonstrated that patients nearly tripled their activity scores 
after total knee arthroplasty (TKA).
	 Athletic activities may pose, however, special risks to 
an arthroplasty patient. These include acute injuries, such 
as periprosthetic fractures and dislocations, as well as more 
incipient problems that arise from repetitive loading and 
wear of the joint, such as osteolysis, a leading cause of 
aseptic loosening. Consequently, high-impact activities have 
traditionally been prohibited by surgeons after TJA, unlike 
low-impact activities, which are typically encouraged for 
maintenance of general health.10,11

	 When counseling patients who desire to participate in 
athletic activities after hip or knee arthroplasty, the surgeon 
should consider that joint wear is a direct function of overall 
use.12 While general recommendations and guidelines can 
be helpful when counseling patients regarding safe athletic 
participation following arthroplasty, ultimately, each case 
has to be evaluated on an individual basis. In order to make 
appropriate recommendations to maximize the chance of a 
long-term, pain-free, complication-free prosthetic joint in an 
athletic patient, one must appropriately consider and address 
patient-, surgery-, implant-, and sports-related factors.

Patient Factors
The most important determinant of the likelihood of sport 
participation after both THA and TKA is preoperative par-
ticipation in the sport itself.13,14 Bradbury and coworkers14 
reported that no preoperatively sedentary patients took up 
athletics after TKA, while 65% of those who participated in 
athletics preoperatively returned to athletics after their knee 
replacement. The investigators also noted that participation 
in athletics the year before surgery was specifically predic-
tive of a return to athletic activity after TKA.

Surgical Factors
Surgical factors may have an effect on the patient’s ability to 
participate in athletics and the risk of complications with that 
participation. For example, in hip arthroplasty, two important 
surgeon-controlled factors are the type of surgical approach 
and the amount of soft-tissue dissection. Anterolateral and 
direct lateral approaches require partial detachment of the 
abductors from the greater trochanter, which may result in 
temporary or permanent postoperative abductor weakness. 
This factor may affect athletic participation, because the ab-
ductor muscles are important in many sporting activities. On 
the other hand, the low rate of dislocations after anterolateral 
and direct lateral approaches15,16 makes these techniques an 
attractive option for hip arthroplasty in patients who plan 
to return to athletics. 
	 The posterior surgical approach to the hip may result in 
higher dislocation rates than the anterior approaches, ac-
cording to early studies. However, recent reports have shown 
that a capsular repair can reduce the risk of dislocation from 
anywhere between 4% to 6% without such repair to less than 
1% with this repair.17,18 A 2006 systematic review of the 

literature further found that reported dislocation rates after 
a posterior approach with repair of the capsule and external 
rotators were comparable to those after anterolateral and 
direct lateral approaches.19 The direct anterior approach is 
considered muscle sparing, but may require special equip-
ment and may be unfamiliar to many surgeons. Unfamiliar 
or difficult approaches may compromise the surgeon’s ability 
to place components in proper position and orientation, and 
this too can lead to increased risk of postoperative instability 
with athletic participation. When selecting a surgical ap-
proach, the most important goals are achieving appropriate 
component alignment, orientation, and sizing. These factors 
should not be compromised for the sake of performing a 
particular approach. 
	 To date, no studies have shown improved ability to 
participate in athletics following any specific approach for 
hip or knee arthroplasty, and no differences in long-term 
outcomes have been documented when comparing newer 
“minimally invasive” arthroplasty approaches with more 
traditional approaches. However, it is possible that surgical 
techniques that avoid or minimize compromise of muscu-
lotendinous anatomy may afford some patients increased 
ability to participate in athletic activity after TJA. As well, 
when certain muscle groups, such as the abductors, are par-
ticularly necessary for a sport, an approach that avoids those 
groups may be advisable for patients wishing to participate 
in that sport.

Implant Factors
During the first generation of total joint replacement, 
catastrophic implant failure was a major concern. The later 
introduction of stronger, biocompatible metal alloys, such 
as cobalt-chrome and titanium, minimized this particular 
complication. Furthermore, advances in preparation, ster-
ilization, and storage of polyethylene have significantly 
lowered the rates of volumetric wear and osteolysis.20-22 
	 Studies have shown greater risk of failure of cemented 
acetabular components in younger, more active individuals, 
and this particular fixation method should be avoided in 
this patient population. Excellent fixation with low aseptic 
loosening rates has been reported for press-fit acetabular 
components, as well as press-fit femoral components.23-27 
Introduction of new, biologically active metals brings prom-
ise of even better ingrowth potential in uncemented hip and 
knee arthroplasties.
	 There has been a renewed interest in using alternative 
bearings in order to lower rates of wear and aseptic loosen-
ing. These include metal-on-metal (MOM), ceramic, and 
highly cross-linked polyethylene implants. However, MOM 
bearings generate ionically-charged debris particles, which 
remain a concern, especially with recent reports of these ions 
being able to cross the placenta in females of childbearing 
age.28,29 Ceramic-on-ceramic bearings have also demon-
strated excellent wear rates, but there were early reports of 
catastrophic fracture and failure that could occur on high im-
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pact loading during athletic participation.30-33 Highly cross-
linked polyethylene has shown low wear rates as well, but 
also carries an increased fracture risk, secondary to increased 
brittleness, compared with conventional polyethylene.34-37 
These alternative bearings may lead to improved longevity 
and function of hip and knee prostheses in younger, more 
active individuals, but lower wear must be balanced against 
fracture risk that may be present with participation in impact 
athletics. Thus, the choice of which bearing surface to use 
should be tailored to each individual patient and their desired 
athletic activity and level of participation.

Sport Factors
Surgeons must also carefully consider the demands of a 
particular sport when counseling patients about athletic 
participation after TJA. The type (impact vs torsional) and 
magnitude of load that is imparted to the prosthetic joint by 
the athletic activity, the frequency of repetitive motion, and 
the risk of fall and heavy contact all influence implant sur-
vival in the athletic individual. Patients should be counseled 
regarding these risks before returning to a particular sport.

Athletics After Total Hip Arthroplasty
There is sufficient literature to suggest that safe and fulfilling 
participation in a number of athletic activities is possible 
after THA. Several studies have found no negative effects 
from high activity levels and athletic participation on clini-
cal outcomes or durability of components.38-42 Cornell and 
Ranawat38 reported survival of all-cemented total hip im-
plants in patients younger than 50 years at 10-year follow-up. 
They reported only two revisions for aseptic loosening in 
101 hips and concluded that high activity levels do not nega-
tively impact clinical outcomes of THA. Ritter and Meding39 
analyzed their patients with a minimum 3-year follow-up 
and found that low-impact activities, such as walking, golf, 
and bowling, had no negative effect on the outcomes of hip 
arthroplasty. Furthermore, several studies have shown lower 
rates of radiographic and clinical loosening requiring revi-
sion in active patients, compared with their more sedentary 
counterparts.40-42 Although these results may seem surprising 
in light of the basic science evidence that wear is related to 
use,12 proponents of athletics after hip arthroplasty argue that 
adequate loading of bone with exercise is beneficial for lon-
gevity of well-fixed ingrown components and that benefits 
to the musculoskeletal systems in terms of improvement in 
strength, endurance, and proprioception outweigh the nega-
tive effects of increased joint surface wear.43

	 Those who argue against overly aggressive participation 
in athletic and high-impact activities after hip arthroplasty 
cite increased wear rates, leading to revision for aseptic 
loosening, and a potential for trauma, resulting in fracture or 
dislocation. In the frequently cited study by Kilgus and as-
sociates,44 worse long-term results and higher revision rates 
were recorded in the more active patient group. The negative 
effects of increased activity were not observed in total hip 

patients until about 10-years post-surgery. Another study 
also reported significantly higher revision rates in younger 
patients, when compared with their older, more sedentary 
counterparts and attributed this difference to higher levels 
of activity in the younger group.45

	 Although periprosthetic fracture rates are increasing, 
there are few published reports of trauma resulting in peri-
prosthetic fractures and dislocations, or either alone, as a 
result of athletic participation after hip arthroplasty.46 How-
ever, patients participating in high risk or contact athletics 
should be counseled about the potential consequences of 
periprosthetic fractures or dislocations.
	 While no consensus has developed to date, three sepa-
rate surveys of arthroplasty surgeons have recommended 
relatively similar guidelines for a return to athletics after 
THA.11,47,48 A number of sporting and recreational activities 
were classified as “allowed-recommended,” “allowed with 
previous experience,” “not allowed-recommended,” and 
“no conclusion.” Athletic activities can also be classified 
by level of impact: high, intermediate, or low. Generally, 
low impact activities are permitted after THA, intermedi-
ate impact activities are allowed with limitations and with 
previous experience, and high impact athletic are discour-
aged (Table 1).

Athletics After Hip Resurfacing Arthroplasty
Hip resurfacing arthroplasty is a procedure that is rapidly 
gaining popularity among orthopaedic surgeons and is being 
performed with increasing frequency in younger patients 
with hip arthritis. The proposed advantages of hip resurfac-
ing over a THA include preservation of bone stock, more 
normal and natural load transfer in the proximal femur, and 
a low-wear MOM articulation. MOM articulation has ad-
vantages and disadvantages reported in the hip arthroplasty 
literature. Potential benefits include very low wear rates and 
improved stability due to the use of large femoral heads, 
which have led to an increase in the utilization of this bear-
ing surface. However, production of ionically charged debris 
particles in MOM bearings and catastrophic failure with any 
edge loading remain concerns. The literature is conflicting 
regarding the issue of whether increased activity leads to 
greater debris production in patients with these bearings,49-51 
and no consensus on this topic exists. 
	 There are no reports in the literature specifically focusing 
on surgeon criteria for return to athletic activity after hip 
resurfacing. Several recent studies have reported on patient 
ability to participate in athletics52,53 and on the effect of high 
activity levels on implant survivorship after hip resurfacing 
arthroplasty.54-56 The first report of patient participation in 
athletics after hip resurfacing, published in 2006, found 
that at 6-months follow-up all but one of 43 patients who 
participated in athletics preoperatively were able to return 
to their sport of choice after hip resurfacing. The investiga-
tors also found that the level of intensity and frequency of 
athletic participation was significantly increased compared 
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to preoperative values.52 Furthermore, even patients who 
were not significantly active in athletics preoperatively were 
able to and did participate in athletics postoperatively. There 
were no athletics-related complications in this short-term 
study period. The study concluded that many activities that 
are prohibited or discouraged after THA are well-tolerated 
by patients after hip resurfacing, including soccer, singles 
tennis, squash, and running.52 
	 Another group assessed 112 patients at 2-years post-
resurfacing and found a comparative rate of participation 
in athletics pre- and postoperatively, with nearly the same 
number of different types of athletics that patients were 
doing on a regular basis. About half the patients were able 
to return to athletics at 3 months postoperatively, and 90% 
were back to athletics by 6 months. Although, overall, there 
was a decrease in the rate of patient participation in high-
impact athletics, such as jogging and tennis, half were able 
to return to skiing, and 22% participated in “contact athlet-
ics.” The investigators commented that the patient cohort 
was a particularly active group, with 26% participating 

in sports at least 4-times a week prior to surgery. Seventy 
percent of patients reported that they were completely 
pain-free during sporting activities. The authors reported 
that there were no athletics-related complications in this 
relatively short follow-up period.53 
	 There are no studies specifically addressing the survival 
of hip resurfacing implants in patients who participate in ath-
letics, but a number of studies exist that evaluate outcomes 
and implant survival in young, active patients. Daniel and 
colleagues54 reported results of 446 hip resurfacings in 384 
patients under the age of 55 years at a mean follow-up of 
3.3 years, with maximum follow-up of 8.2 years. They noted 
a significant number of patients held jobs with a heavy or 
moderately heavy physical demand; 92% of males with uni-
lateral implants and 87% of the overall group participated in 
athletics; and only 1 revision was performed in the follow-up 
period, for a revision rate of 0.02%. They concluded that hip 
resurfacing is an appropriate operation for suitably young, 
active patients with OA.
	 Similarly, Treacy and coworkers55 looked at 130 patients 

Table 1	 Activity After Total Hip Arthroplasty—1999 Hip Society Survey*
Recommended-Allowed Allowed with Experience Not Recommended No Conclusion

Stationary bicycling Low-impact aerobics High-impact aerobics Jazz dancing
Croquet Road bicycling Baseball/softball Square dancing
Ballroom dancing Bowling Basketball Fencing
Golf Canoeing Football Ice skating
Horseshoes Hiking Gymnastics Roller/inline skating
Shooting Horseback riding Handball Rowing
Shuffleboard Cross-country skiing Hockey Speed walking
Swimming Jogging Downhill skiing
Doubles tennis Lacrosse Stationary skiing†

Walking Racquetball Weight lifting
Squash Weight machines
Rock climbing
Soccer
Singles tennis

*Reproduced from Healy WL, Iorio R, Lemos MJ. Am J Sports Med. 2001;29(3):377-88.47 © The American Orthopaedic Society for Sports Medicine. 
With permission. †NordicTrack, Logan, Utah.

Table 2	 Activity After Total Knee Arthroplasty—1999 Knee Society Survey*
Recommended-Allowed Allowed with Experience Not Recommended No Conclusion

Low-impact aerobics Road bicycling Racquetball Fencing
Stationary bicycling Canoeing Squash Roller blade/inline skating
Bowling Hiking Rock climbing Downhill skiing
Golf Rowing Soccer Weight lifting
Dancing Cross-country skiing Singles tennis
Horseback riding Stationary skiing† Volleyball
Croquet Speed walking Football
Walking Tennis Gymnastics
Swimming Weight machines Lacrosse
Shooting Ice skating Hockey
Shuffleboard Basketball
Horseshoes Jogging

Handball 
*Reproduced from Healy WL, Iorio R, Lemos MJ. Am J Sports Med. 2001;29(3):377-88.47 © The American Orthopaedic Society for Sports Medicine. 
With permission. †NordicTrack, Logan, Utah.
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with 144 resurfaced hips at a mean age of 52 years, with a 
minimum 5-years follow-up. The investigators reported that 
90% of patients in this group played sports at the time of last 
follow-up. No information on the type of sport or intensity 
of participation was reported. Three hips had to be revised, 
one due to aseptic loosening.
	 In 2007, Amstutz and associates56 reported a mid-term 
follow-up study of outcomes in young patients (younger 
than 50 years at the time of operation) and compared these 
with older, less active patients. Implant survivorship rates 
and rates of revision were comparable between the two 
groups analyzed, with only 3% revised at 3 to 5 years. The 
investigators concluded that modern resurfacing performs 
well in young, active individuals, despite high activity levels.

Athletics After Total Knee Arthroplasty
The literature in athletic participation after TKA is even 
more limited, and the results are not as encouraging as 
those after THA. Bradbury and colleagues14 showed the 
factor most predictive of a return to athletics after TKA to 
be preoperative athletic participation, especially within 1 
year prior to surgery; 77% of preoperative patients took-up 
athletic activity after their TKA, compared with only 35% 
of non-athletic patients. They also noted that while 91% of 
patients were able to return to low-impact athletics, only 
20% were able to return to high-impact activities. Another 
recent study of 144 TKA patients found a decline both 
in the number of patients participating in athletics (85% 
preoperatively vs 75% postoperatively) and in the average 
number of activities taken up by each patient. There was 
a relative increase in participation in low-impact athletics 
and a decrease in participation in high-impact athletics. 
The investigators did note, however, that those patients 
who were able to return to athletics reported a perceived 
beneficial effect of the TKA on their athletic performance 
in their sport of choice.57

	 Few studies have evaluated implant survival after TKA in 
athletic patients. An autopsy retrieval study by Lavernia and 
coworkers58 looked at 28 polyethylene inserts in 22 patients 
with TKAs and reported a positive correlation between activ-
ity level and wear rate of the polyethylene. Specifically, it 
was noted that patient weight was the most predictive factor 
for volumetric wear, while patient activity level, as measured 
by UCLA (University of California, Los Angeles) score, was 
the most important predictor of poly creep and deformation. 
Another study59 compared 26 patients who required revision 
of their TKA implants with 26 matched controls who did not, 
specifically inquiring about their activity level after the pri-
mary TKA. Most patients reported low or low-to-moderate 
activity levels. The investigators did not find an increased 
activity level in patients needing revision, and concluded 
that low-impact physical activity after TKA is not a risk 
factor for needing revision. Interestingly, they also noted 
that patients who reported reduction in their usual activity 
levels after their primary TKA were more likely to require 

a revision surgery than those who maintained or increased 
their activity levels.
	 One of the largest series evaluating implant survival in 
young (less than 55 years of age), active patients reported 
that 87% of a total of 114 total knee implants were not 
revised and were asymptomatic at an average 8-year follow-
up.9 Revisions were performed for infection (two cases), 
tibiofemoral instability (one case), patellar problems (three 
cases), and excessive poly wear (one case). When patellar 
revision was excluded, the 18-year rate of implant survival 
increased to 94%. All patients had good or excellent outcome 
scores. The patients in this study were, as a group, very ac-
tive, with 60% walking an average of 2 miles per day, and 
many partaking in activities, such as golf, aerobics, hiking, 
and hunting. About 25% of the patients participated in what 
was considered very high-level activities, such as farming, 
construction, cycling, tennis, and downhill skiing.
	 In 1995, Mayo Clinic surgeons were surveyed regard-
ing their preferences for allowing a return to athletics after 
TKA.11 The survey revealed that most surgeons allowed 
a return to only no-impact or low-impact activities. In 
1999, Healy and associates60 surveyed the members of the 
Knee Society in order to develop consensus guidelines 
for athletic participation after TKA, and classified sports 
as “recommended-allowed,” “allowed with experience,” 
“not allowed,” and “no conclusion.” Similar to their THA 
recommendations, high-impact athletics were discouraged 
after TKA, while intermediate activities were allowed if 
patients had previous experience in their sport of choice. 
Low-impact activities were generally encouraged after TKA 
for maintenance of cardiovascular health (Table 2). 

Athletics After Unicondylar Knee 
Arthroplasty
Unicondylar knee arthroplasty (UKA) is a procedure that 
preserves normal anatomy of all but one compartment of 
the knee joint and requires intact and functioning cruciate 
and collateral ligaments. Athletic participation after this 
procedure has been assessed in several studies. Fisher and 
colleagues61 reported an average 1.5-year follow-up of 76 
patients who underwent UKA. They found that 93% of 
patients returned to their regular activities after appropriate 
rehabilitation, with improvement of the UCLA activity level 
score from 4.2 to 6.5. For many patients, these activities 
included participation in athletics, such as swimming, golf, 
dancing, bowling, cycling, hiking, jogging, gym, and squash. 
	 Another recent study reported similar results, with 95% 
of 83 patients reporting a return to preoperative activity 
level at 1.5 years of follow-up. Most activities were of 
low or moderate impact, and there was an overall decrease 
in the average number of athletics in which each patient 
participated. Nevertheless, 90% of patients reported that 
surgery maintained or improved their ability to participate 
in athletics and that they were satisfied with this aspect of 
their surgery.53
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	 Comparing athletic participation after total versus uni-
condylar knee replacement, Walton and coworkers62 assessed 
120 TKA and 150 UKA patients, all treated for OA, at a 
minimum 1-year of follow-up. Noting same average age and 
preoperative level of athletic participation, the investigators 
reported that more patients were able to return to athletics 
after UKA than after TKA. Of those patients who returned 
to athletics, more UKA patients were able to maintain their 
preoperative level of athletic participation, compared with 
their TKA counterparts.

Athletic Activity After Total Joint 
Arthroplasty: Total Hip Arthroplasty Versus 
Total Knee Arthroplasty
Direct comparison of athletic participation after hip versus 
knee arthroplasty has been reported in only one study. Huch 
and associates63 assessed athletic participation of 809 pa-
tients 5 years after hip or knee arthroplasty for OA. Although 
equivalent numbers of patients in each group participated 
in sporting activities prior to the onset of their symptoms, a 
significantly greater number of THA patients were able to 
return to athletics after their surgery. THA patients also were 
able to participate in athletics more frequently and for longer 
periods of time. THA patients were particularly more active 
in biking, hiking, swimming, and skiing (both downhill and 
cross-country), compared with the TKA patients. Further-
more, the investigators found that the TKA group reported 
more pain, and cited pain in the replaced joint as the reason 
for decreased athletic participation about twice as often as 
THA patients, while precaution was cited more frequently 
by THA patients as a reason for avoidance of athletic par-
ticipation. Other reasons cited by patients for decreased 
athletic participation were advancing age, worries about 
wearing out the “artificial joint,” and surgeon advice. Even 
after controlling for confounding variables, such as gender, 
a higher rate of athletic participation was found for hip 
arthroplasty patients, and the investigators concluded with 
regard to post-arthroplasty athletic participation that THA 
patients had significantly better results than TKA patients.
	 Direct comparisons between THA and TKA patients 
also have been made for participation in golf and tennis. 
Mallon and Callaghan64,65 analyzed patient ability to return 
to golf after TJA and found that total hip patients generally 
fared better than their total knee counterparts. Overall, both 
THA and TKA patients had mild discomfort while playing 
golf. Mont and colleagues66,67 looked extensively at a return 
to tennis after TKA and THA for members of the United 
States Tennis Association, with the study group consisting of 
former or current competitive tennis players. The investiga-
tors reported on 33 patients with 46 TKA implants and 58 
patients with 75 THA implants, both at a mean follow-up 
of 7 years. Compared with TKA patients, THA patients had 
slightly increased playing ability, but, otherwise, the two 
groups were comparable in terms of pain relief, satisfaction, 
and revision rates (4% in each group). However, these were 

high-level athletes, and the results may not apply to more 
recreational players.

Overall Recommendations
In a 2005 review article, Clifford and Mallon10 provided their 
guidelines, based on the available literature, on athletic and 
exercise participation after TJA, with some differentiation 
between total knee and total hip patients. “Low-impact“ ac-
tivities are encouraged for all patients, as they help improve 
general health and cardiovascular fitness. These activities, 
which include golf, swimming, walking, stationary bike, 
treadmill, and elliptical machines, focus on conditioning 
and flexibility, rather than heavy loading for strengthening.
	 Activities classified as “potentially low impact,“ such 
as bicycling, speed walking, cross-country skiing, dancing, 
Pilates, and rowing, require patients to have good balance 
and proprioception, and patients participating in these activi-
ties should be monitored by their surgeon regularly. For this 
class of activities, emphasis should be on a high number of 
repetitions with minimal resistance.10

	 Activities that have been deemed as “intermediate 
impact” include tennis, hiking, downhill skiing and snow-
boarding, weightlifting, ice skating and rollerblading, and 
low-impact aerobics. These may be allowed for a select 
group of patients. Excellent physical condition and previous 
experience with these sports are required to minimize risk 
of injury and accelerated implant wear. Orthotics and braces 
may be of some use in helping reduce impact and torsional 
loads on replaced joints.10

	 Finally, most TJA patients should be strongly discouraged 
from participation in very high-impact athletics, including 
those with high risk of contact. This class includes such 
sports as racquetball, running, high-impact aerobics, most 
ball sports, martial arts, and rock climbing. There is likely a 
higher risk of injury and need for revision with these activi-
ties. Nevertheless, with the advent of newer implants and 
the inclusion of younger patients in the arthroplasty popula-
tion, it is very likely that more and more patients with total 
joint replacements will be participating in these athletics. 
Patients should be counseled appropriately, as the effect of 
high-impact athletic participation remains to be determined. 

Summary
Patients should be encouraged to be active after TJA, and 
this may include participation in athletic activity. Patient 
and surgeon should consider the patient’s general health, 
previous athletic experience, surgical approach, implant 
characteristics, and the demands of a particular sport when 
determining whether participation in that sport is advisable.

Disclosure Statement
None of the authors have a financial or proprietary interest 
in the subject matter or materials discussed, including, but 
not limited to, employment, consultancies, stock ownership, 
honoraria, and paid expert testimony.



Bulletin of the NYU Hospital for Joint Diseases 2010;68(2):76-8382

References

1.	 Vingård E, Alfredsson L, Goldie I, Hogstedt C. Sports and 
osteoarthrosis of the hip. An epidemiologic study. Am J Sports 
Med. 1993 Mar-Apr;21(2):195-200.

2.	 Vingård E, Alfredsson L, Malchau H. Osteoarthrosis of the 
hip in women and its relationship to physical load from sports 
activities. Am J Sports Med. 1998 Jan-Feb;26(1):78-82.

3.	 Kujala UM, Kettunen J, Paananen H, et al. Knee osteoarthritis 
in former runners, soccer players, weight lifters, and shooters. 
Arthritis Rheum. 1995 Apr;38(4):539-46.

4.	 Spector TD, Harris PA, Hart DJ, et al. Risk of osteoarthritis 
associated with long-term weight-bearing sports: a radiologic 
survey of the hips and knees in female ex-athletes and popula-
tion controls. Arthritis Rheum. 1996 Jun;39(6):988-95.

5.	 Sandmark H, Vingård E. Sports and risk for severe osteoarthro-
sis of the knee. Scand J Med Sci Sports. 1999 Oct;9(5):279-84.

6.	 Ries MD, Philbin EF, Groff GD, et al. Improvement in car-
diovascular fitness after total knee arthroplasty. J Bone Joint 
Surg Am. 1996 Nov;78(11):1696-701.

7.	 Ries MD, Philbin EF, Groff GD, et al. Effect of total hip 
arthroplasty on cardiovascular fitness. J Arthroplasty. 1997 
Jan;12(1):84-90.

8.	 Visuri T, Honkanen R. Total hip replacement: its influence 
on spontaneous recreation exercise habits. Arch Phys Med 
Rehabil. 1980 Jul;61(7):325-8.

9.	 Diduch DR, Insall JN, Scott WN, et al. Total knee replacement 
in young, active patients. Long-term follow-up and functional 
outcome. J Bone Joint Surg Am. 1997 Apr;79(4):575-82.

10.	 Clifford PE, Mallon WJ. Sports after total joint replacement. 
Clin Sports Med. 2005 Jan;24(1):175-86.

11.	 McGrory BJ, Stuart MJ, Sim FH. Participation in sports after 
hip and knee arthroplasty: review of literature and survey of 
surgeon preferences. Mayo Clin Proc. 1995 Apr;70(4):342-8.

12.	 Schmalzried TP, Shepherd EF, Dorey FJ, et al. The John 
Charnley Award. Wear is a function of use, not time. Clin 
Orthop Relat Res. 2000 Dec;(381):36-46.

13.	 Dubs L, Gschwend N, Munzinger U. Sport after total hip 
arthroplasty. Arch Orthop Trauma Surg. 1983;101(3):161-9.

14.	 Bradbury N, Borton D, Spoo G, Cross MJ. Participation in 
sports after total knee replacement. Am J Sports Med. 1998 
Jul-Aug;26(4):530-5.

15.	 Matta JM, Shahrdar C, Ferguson T. Single-incision anterior 
approach for total hip arthroplasty on an orthopaedic table. 
Clin Orthop Relat Res. 2005 Dec;441:115-24.

16.	 Siguier T, Siguier M, Brumpt B. Mini-incision anterior ap-
proach does not increase dislocation rate: a study of 1037 total 
hip replacements. Clin Orthop Relat Res. 2004 Sep;(426):164-
73.

17.	 Pellicci PM, Bostrom M, Poss R. Posterior approach to total 
hip replacement using enhanced posterior soft tissue repair. 
Clin Orthop Relat Res. 1998 Oct;(355):224-8.

18.	 White RE Jr, Forness TJ, Allman JK, Junick DW. Effect of 
posterior capsular repair on early dislocation in primary total 
hip replacement. Clin Orthop Relat Res. 2001 Dec;(393):163-
7.

19.	 Kwon MS, Kuskowski M, Mulhall KJ, et al. Does surgical 
approach affect total hip arthroplasty dislocation rates? Clin 
Orthop Relat Res. 2006 Jun;447:34-8.

20.	 Gordon AC, D‘Lima DD, Colwell CW Jr. Highly cross-linked 

polyethylene in total hip arthroplasty. J Am Acad Orthop Surg. 
2006 Sep;14(9):511-23.

21.	 Martell JM, Verner JJ, Incavo SJ. Clinical performance of 
a highly cross-linked polyethylene at two years in total hip 
arthroplasty: a randomized prospective trial. J Arthroplasty. 
2003 Oct;18(7 Suppl 1):55-9.

22.	 Digas G, Kärrholm J, Thanner J, et al. The Otto Aufranc 
Award. Highly cross-linked polyethylene in total hip arthro-
plasty: randomized evaluation of penetration rate in cemented 
and uncemented sockets using radiostereometric analysis. Clin 
Orthop Relat Res. 2004 Dec;(429):6-16.

23.	 Butler JB, Lansky D, Duwelius PJ. Prospective evaluation 
of total hip arthroplasty with a cementless, anatomically de-
signed, porous-coated femoral implant: mean 11-year follow-
up. J Arthroplasty. 2005 Sep;20(6):709-16.

24.	 Salvi AE, Grappiolo G, Moraca G, Spotorno L. First implant 
acetabular components: historical aspects, a comparison of 
models and a review of the literature. Chir Organi Mov. 2005 
Oct-Dec;90(4):323-37.

25.	 Grant P, Aamodt A, Falch JA, Nordsletten L. Differences in 
stability and bone remodeling between a customized unce-
mented hydroxyapatite coated and a standard cemented femo-
ral stem A randomized study with use of radiostereometry and 
bone densitometry. J Orthop Res. 2005 Nov;23(6):1280-5. 

26.	 Eskelinen A, Remes V, Helenius I, et al. Uncemented total 
hip arthroplasty for primary osteoarthritis in young patients: 
a mid-to long-term follow-up study from the Finnish Arthro-
plasty Register. Acta Orthop. 2006 Feb;77(1):57-70.

27.	 Reigstad O, Siewers P, Røkkum M, Espehaug B. Excellent 
long-term survival of an uncemented press-fit stem and screw 
cup in young patients: follow-up of 75 hips for 15-18 years. 
Acta Orthop. 2008 Apr;79(2):194-202.

28.	 Ziaee H, Daniel J, Datta AK, et al. Transplacental transfer 
of cobalt and chromium in patients with metal-on-metal hip 
arthroplasty: a controlled study. J Bone Joint Surg Br. 2007 
Mar;89(3):301-5.

29.	 Brodner W, Grohs JG, Bancher-Todesca D, et al. Does the 
placenta inhibit the passage of chromium and cobalt after 
metal-on-metal total hip arthroplasty? J Arthroplasty. 2004 
Dec;19(8 Suppl 3):102-6.

30.	 Knahr K, Böhler M, Frank P, et al. Survival analysis of an 
uncemented ceramic acetabular component in total hip re-
placement. Arch Orthop Trauma Surg. 1987;106(5):297-300.

31.	 Clarke IC. Role of ceramic implants. Design and clinical 
success with total hip prosthetic ceramic-to-ceramic bearings. 
Clin Orthop Relat Res. 1992 Sep;(282):19-30.

32.	 Nizard RS, Sedel L, Christel P, et al. Ten-year survivorship of 
cemented ceramic-ceramic total hip prosthesis. Clin Orthop 
Relat Res. 1992 Sep;(282):53-63.

33.	 Barrack RL, Burak C, Skinner HB. Concerns about ceramics 
in THA. Clin Orthop Relat Res. 2004 Dec;(429):73-9.

34.	 Olyslaegers C, Defoort K, Simon JP, Vandenberghe L. Wear 
in conventional and highly cross-linked polyethylene cups: a 
5-year follow-up study. J Arthroplasty. 2008 Jun;23(4):489-94.

35.	 Glyn-Jones S, Isaac S, Hauptfleisch J, et al. Does highly cross-
linked polyethylene wear less than conventional polyethylene 
in total hip arthroplasty? A double-blind, randomized, and 
controlled trial using roentgen stereophotogrammetric analy-
sis. J Arthroplasty. 2008 Apr;23(3):337-43.

36.	 Jacobs CA, Christensen CP, Greenwald AS, McKellop H. 



83Bulletin of the NYU Hospital for Joint Diseases 2010;68(2):76-83

Clinical performance of highly cross-linked polyethyl-
enes in total hip arthroplasty. J Bone Joint Surg Am. 2007 
Dec;89(12):2779-86.

37.	 Ries MD, Pruitt L. Effect of cross-linking on the microstruc-
ture and mechanical properties of ultra-high molecular weight 
polyethylene. Clin Orthop Relat Res. 2005 Nov;440:149-56.

38.	 Cornell CN, Ranawat CS. Survivorship analysis of total hip 
replacements. Results in a series of active patients who were 
less than fifty-five years old. J Bone Joint Surg Am. 1986 
Dec;68(9):1430-4.

39.	 Ritter MA, Meding JB. Total hip arthroplasty. Can the patient 
play sports again? Orthopedics. 1987 Oct;10(10):1447-52.

40.	 von Strempel A, Wirth CJ, Gossé F. [Post-traumatic recurrent 
hip joint dislocation]. Unfallchirurg. 1992 Jun;95(6):298-300. 
[German]

41.	 Widhalm R, Höfer G, Krugluger J, Bartalsky L. [Is there 
greater danger of sports injury or osteoporosis caused by in-
activity in patients with hip prosthesis? Sequelae for long-term 
stability of prosthesis anchorage]. Z Orthop Ihre Grenzgeb. 
1990 Mar-Apr;128(2):139-43. [German]

42.	 Dubs L, Gschwend N, Munzinger U. Sport after total hip 
arthroplasty. Arch Orthop Trauma Surg. 1983;101(3):161-9.

43.	 Gschwend N, Frei T, Morscher E, et al. Alpine and cross-
country skiing after total hip replacement: 2 cohorts of 50 
patients each, one active, the other inactive in skiing, followed 
for 5-10 years. Acta Orthop Scand. 2000 Jun;71(3):243-249.

44.	 Kilgus DJ, Moreland JR, Finerman GA, et al. Catastrophic 
wear of tibial polyethylene inserts. Clin Orthop Relat Res. 
1991 Dec;(273):223-31.

45.	 Malchau H, Herberts P, Ahnfelt L. Prognosis of total hip 
replacement in Sweden. Follow-up of 92,675 operations per-
formed 1978-1990. Acta Orthop Scand. 1993 Oct;64(5):497-
506.

46.	 McGrory BJ. Periprosthetic fracture of the femur after total 
hip arthroplasty occurring in winter activities: report of two 
cases. J Surg Orthop Adv. 2004 Summer;13(2):119-23.

47.	 Healy WL, Iorio R, Lemos MJ. Athletic activity after joint 
replacement. Am J Sports Med. 2001 May-Jun;29(3):377-88.

48.	 Klein GR, Levine BR, Hozack WJ, et al. Return to athletic ac-
tivity after total hip arthroplasty. Consensus guidelines based 
on a survey of the Hip Society and American Association of 
Hip and Knee Surgeons. J Arthroplasty. 2007 Feb;22(2):171-5.

49.	 Khan MA, Williams RL, Williams DF. Conjoint corrosion and 
wear in titanium alloys. Biomaterials. 1999 Apr;20(8):765-72.

50.	 Heisel C, Silva M, Skipor AK, et al. The relationship between 
activity and ions in patients with metal-on-metal bearing hip 
prostheses. J Bone Joint Surg Am. 2005 Apr;87(4):781-7.

51.	 De Haan R, Campbell P, Reid S, et al. Metal ion levels in a 
triathlete with a metal-on-metal resurfacing arthroplasty of 
the hip. J Bone Joint Surg Br. 2007 Apr;89(4):538-41.

52.	 Narvani AA, Tsiridis E, Nwaboku HC, Bajekal RA. Sporting 
activity following Birmingham hip resurfacing. Int J Sports 
Med. 2006 Jun;27(6):505-7.

53.	 Naal FD, Fischer M, Preuss A, et al. Return to sports and 
recreational activity after unicompartmental knee arthroplasty. 
Am J Sports Med. 2007 Oct;35(10):1688-95. Epub 2007 Jun 
8.

54.	 Daniel J, Pynsent PB, McMinn DJ. Metal-on-metal resur-
facing of the hip in patients under the age of 55 years with 
osteoarthritis. J Bone Joint Surg Br. 2004 Mar;86(2):177-84.

55.	 Treacy RB, McBryde CW, Pynsent PB. Birmingham hip 
resurfacing arthroplasty. A minimum follow-up of five years. 
J Bone Joint Surg Br. 2005 Feb;87(2):167-70.

56.	 Amstutz HC, Ball ST, Le Duff MJ, Dorey FJ. Resurfacing 
THA for patients younger than 50 year: results of 2- to 9-year 
followup. Clin Orthop Relat Res. 2007 Jul;460:159-64.

57.	 Chatterji U, Ashworth MJ, Lewis PL, Dobson PJ. Effect of 
total knee arthroplasty on recreational and sporting activity. 
ANZ J Surg. 2005 Jun;75(6):405-8.

58.	 Lavernia CJ, Sierra RJ, Hungerford DS, Krackow K. Activity 
level and wear in total knee arthroplasty: a study of autopsy 
retrieved specimens. J Arthroplasty. 2001 Jun;16(4):446-53.

59.	 Jones DL, Cauley JA, Kriska AM, et al. Physical activity and 
risk of revision total knee arthroplasty in individuals with knee 
osteoarthritis: a matched case-control study. J Rheumatol. 
2004 Jul;31(7):1384-90.

60.	 Healy WL, Iorio R, Lemos MJ. Athletic activity after total 
knee arthroplasty. Clin Orthop Relat Res. 2000 Nov;(380):65-
71.

61.	 Fisher N, Agarwal M, Reuben SF, et al. Sporting and physi-
cal activity following Oxford medial unicompartmental knee 
arthroplasty. Knee. 2006 Aug;13(4):296-300. Epub 2006 Jun 
30.

62.	 Walton NP, Jahromi I, Lewis PL, et al. Patient-perceived 
outcomes and return to sport and work: TKA versus mini-
incision unicompartmental knee arthroplasty. J Knee Surg. 
2006 Apr;19(2):112-6.

63.	 Huch K, Müller KA, Stürmer T, et al. Sports activities 5 years 
after total knee or hip arthroplasty: the Ulm Osteoarthritis 
Study. Ann Rheum Dis. 2005 Dec;64(12):1715-20; Epub 
2005 Apr 20.

64.	 Mallon WJ, Callaghan JJ. Total hip arthroplasty in active 
golfers. J Arthroplasty. 1992;7 Suppl:339-46.

65.	 Mallon WJ, Callaghan JJ. Total knee arthroplasty in active 
golfers. J Arthroplasty. 1993 Jun;8(3):299-306.

66.	 Mont MA, LaPorte DM, Mullick T, et al. Tennis after total 
hip arthroplasty. Am J Sports Med. 1999 Jan-Feb;27(1):60-4.

67.	 Mont MA, Rajadhyaksha AD, Marxen JL, et al. Tennis 
after total knee arthroplasty. Am J Sports Med. 2002 Mar-
Apr;30(2):163-6.


