
E414 Can J Surg/J can chir 2021;64(4) © 2021 CMA Joule Inc. or its licensors

Downhill skiing following total knee arthroplasty: 
a survey of Alberta orthopedic surgeons

Background: In older adults facing knee arthroplasty, the ability to resume downhill skiing 
postoperatively is unclear. This study aimed to determine the perspectives of Alberta orthopedic 
surgeons and senior residents regarding downhill skiing after total knee arthroplasty (TKA) or 
unicompartmental knee arthroplasty (UKA).

Methods: In May 2019, a Web-based survey was sent through the Alberta Orthopaedic Society 
to poll orthopedic surgeons performing arthroplasty and senior orthopedic residents (postgradu-
ate year 4 or 5) in Alberta regarding the permissibility of downhill skiing after TKA or UKA. The 
survey also elicited information regarding under which conditions or restrictions, if any, surgeons 
would allow patients to return to downhill skiing, whether these recommendations were evidence 
based, and whether surgeons had seen complications from downhill skiing in their patients who 
had undergone knee arthroplasty.

Results: Of the 41 respondents, 21 (51%) were full-time fellowship-trained orthopedic surgeons, 
15 (37%) were specialists with some arthroplasty in their practice, and 5 (12%) were orthopedic 
residents. Ten of 40 respondents (25%) would allow unrestricted downhill skiing after TKA, and 
1 (2%) would not allow any skiing at all. The remaining 29 (72%) indicated that they might allow 
downhill skiing under specific conditions, with the top 3 being limitations on speed and intensity 
(29 [71%]), return of full range of motion and strength in the operative knee (26 [63%]), and years 
of downhill ski experience (23 [56%]). Fourteen respondents (34%) would allow unrestricted 
downhill skiing after UKA, and 27 (66%) would allow skiing with the same top 3 conditions as for 
TKA. Thirty-two respondents (78%) reported that their decisions were not evidence based, and 
35 (85%) had never seen complications from downhill skiing after TKA or UKA.

Conclusion: Alberta orthopedic surgeons and senior residents are cautious regarding skiing 
after knee arthroplasty. The majority reported that their restrictions were not evidence based, 
which indicates the need for further investigation to develop an approach for surgeons to consis-
tently and safely address return to downhill skiing after TKA or UKA.

Contexte : Chez les adultes âgés qui doivent subir une arthroplastie du genou, la capacité de 
reprendre la pratique du ski alpin n’a pas été clairement évaluée. Cette étude visait à clarifier le point 
de vue des chirurgiens et résidents séniors en orthopédie de l’Alberta au sujet de la pratique du ski alpin 
après une intervention pour prothèse totale du genou (PTG) ou prothèse partielle du genou (PPG).

Méthodes : En mai 2019, un sondage en ligne a été envoyé par l’entremise de l’Alberta Ortho-
paedic Society afin d’interroger les chirurgiens et résidents séniors (résidents 4 ou 5) en ortho-
pédie pratiquant des arthroplasties en Alberta au sujet de l’autorisation à recommencer le ski alpin 
après une PTG ou une PPG. Le sondage portait aussi sur les conditions ou les restrictions, le cas 
échéant, imposées aux patients par leurs chirurgiens pour leur permettre de recommencer à skier, 
si ces recommandations étaient fondées sur des données probantes, et si les chirurgiens avaient 
observé des complications chez leurs patients ayant repris le ski après une PTG ou une PPG.

Résultats : Sur les 41 répondants, 21 (51 %) étaient des médecins spécialistes en chirurgie ortho-
pédique à temps complet, 15 (37 %) étaient des spécialistes ayant déjà effectué des arthroplasties 
dans le cadre de leur pratique et 5 (12 %) étaient des résidents en orthopédie. Dix répondants sur 40 
(25 %) disaient qu’ils permettraient la pratique du ski alpin sans restrictions après la PTG et 1 (2 %) 
ne la permettrait pas du tout. Les 29 autres (72 %) ont indiqué qu’ils autoriseraient la pratique du 
ski alpin à certaines conditions, les 3 principales étant le contrôle de la vitesse et de l’intensité (29 
[71 %]), le retour de la pleine amplitude de mouvement et de la force au genou opéré (26 [63 %]) et 
le nombre d’années d’expérience en ski alpin (23 [56 %]). Quatorze répondants (34 %) per-
mettraient la reprise du ski alpin sans restrictions après la PPG et 27 (66 %) l’autoriseraient en 
appliquant les 3 mêmes conditions que pour la PTG. Trente-deux répondants (78 %) ont indiqué 
que leur décision ne reposait pas sur des données probantes et 35 (85 %) n’avaient observé aucune 
complication après la reprise de la pratique du skin suite à une PTG ou une PPG.

Conclusion : Les chirurgiens et les résidents séniors en orthopédie de l’Alberta émettent des 
réserves relativement à la reprise de la pratique du skin après une arthroplastie du genou. Chez la 
majorité, les restrictions préconisées ne reposent pas sur des données probantes, ce qui indique que 
la recherche à ce sujet mérite d’être approfondie afin qu’on puisse élaborer une approche cohérente 
et sécuritaire en orthopédie pour la reprise de la pratique du ski alpin après une PTG ou une PPG.
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D ownhill skiing is a common and popular sport 
among people of all ages in Alberta. It is often one 
of the last high-impact sports that people pursue as 

they age. The ability to continue to perform high-impact 
sports such as downhill skiing postoperatively can be a 
major preoperative concern for people facing the need for 
knee arthroplasty. This is complicated by rising patient 
expectations of the postoperative function of the implant.1 
Opinions in the literature concerning participation in 
sports after knee arthroplasty are varied.1–3

In general, the rate of performing sports activities has 
been found to decrease after total knee arthroplasty 
(TKA). Huch and colleagues4 reported that the sport activ-
ity rate at 5 years postoperatively was 34%, compared to 
42% preoperatively. A similar study showed that 43 (77%) 
of 56 patients who were active and exercising before TKA 
were able to resume their sporting activity a mean of 
5 years postoperatively.5 Reported rates of return to sports 
after unicompartmental knee arthroplasty (UKA) are 
higher. Fisher and colleagues6 found that more than 90% 
of patients improved or maintained their recreational 
sporting activity a mean of 18 months after unicompart-
mental surgery. In a retrospective evaluation, Williams and 
colleagues7 used the UCLA activity rating scale to deter-
mine which variables could predict return to sports activi-
ties after TKA or UKA and found 4 factors that best pre-
dicted return to intense activity: younger age, lower body 
mass index, male sex and higher preoperative UCLA activ-
ity rating scale scores. In a similar study, Wylde and col-
leagues1 found that, in the 3 years leading up to TKA or 
UKA, 29.9% of patients remained active in some capacity 
of sport. The most predictive factor of remaining active 
before joint replacement was age, with younger patients 
typically maintaining activity more commonly. Almost 
three-quarters (73.4%) of patients in this active group were 
able to participate in some capacity in sports activities post-
operatively. The largest decline in activity was among 
patients who had participated in high-impact sports. 
Among patients who discontinued sporting activity after 
TKA or UKA, the most common reasons for discontinua-
tion were pain in the operative joint, inability to perform 
required movements and medical advice.

There is agreement about patients’ performing low-
impact activities such as walking, cycling and swimming 
after TKA or UKA.1,2 However, few studies have investi-
gated the effects of higher-impact activities like skiing on 
the longevity of an artificial knee.8–10

Although there are studies in the literature regarding 
the physiologic impact to implants from sports participa-
tion after arthroplasty,11,12 surgeons’ perspectives on return 
to specific sports are less well known. McGrory and col-
leagues3 found that orthopedic surgeons, fellows and resi-
dents would recommend (based on 75% consensus) low-
impact sports such as swimming, golfing, bowling and 
cycling after knee replacement, but not higher-impact 

sports such as running, racquetball, basketball or football 
because of the perceived increased risk to the artificial 
joint. It is also unclear under which conditions, if any, sur-
geons would allow their patients to return to skiing after 
TKA or UKA.

Total knee replacement is a common surgical interven-
tion in Alberta: in 2018, surgeons in the province performed 
3287 total or bilateral knee replacement procedures.13 The 
primary aim of the current study was to identify whether 
Alberta orthopedic surgeons and senior residents would 
allow patients to return to downhill skiing after TKA or 
UKA. Our secondary aims were to determine 1)  under 
which conditions or restrictions, if any, surgeons would 
allow patients to return to downhill skiing, 2) whether these 
recommendations were evidence based and 3) whether sur-
geons had seen complications from downhill skiing in their 
patients who had undergone knee arthroplasty.

Methods

Participants

Orthopedic surgeons living in Alberta who performed 
knee arthroplasty surgery were identified through the 
Alberta Orthopaedic Society. Senior orthopedic residents 
(postgraduate year 4 or 5) were identified through their 
respective programs at the University of Alberta and the 
University of Calgary. All identified surgeons and residents 
were contacted via email in May 2019 with an invitation to 
participate in a Web-based survey regarding skiing after 
TKA or UKA. A follow-up email was sent 3 months later 
to include any potential participants who did not partici-
pate in the first survey.

As this survey was considered a quality-assurance pro-
ject, and no patients were contacted, research ethics board 
approval was not needed.

Survey

The survey elicited information about practice setting 
(academic university-affiliated hospital v. community hos-
pital), personal practice pattern (full-time fellowship-
trained arthroplasty surgeon, specialist with some arthro-
plasty in practice, or senior resident in orthopedics) and 
number of years in practice. This was followed by ques-
tions regarding the permissibility of downhill skiing after 
TKA or UKA, conditions or limitations to downhill skiing, 
whether recommendations were evidence based and 
whether respondents had seen complications from down-
hill skiing in their patients who had undergone arthro-
plasty (Appendix 1, available at canjsurg.ca/009720-a1).

Statistical analysis

We report simple average values.
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Results

Forty-one orthopedic surgeons and residents completed 
the survey. The majority of respondents (24/40 [60%] 
practised in academic university-affiliated hospitals 
(Table 1). Of the 41 respondents, 21 (51%) were full-time 
fellowship-trained arthroplasty surgeons, 15 (37%) were 
specialists with some arthroplasty in their practice, and 5 
(12%) were orthopedic residents. Almost half (17 [47%]) 
of the 36 surgeons and specialists had been in practice for 
16 years or more.

Of the 40 respondents who answered the question 
about limitations, 1 (2%) would completely prohibit 
patients from downhill skiing after TKA, and 10 (25%) 
stated that they would advise patients that unrestricted 
downhill skiing would be allowable after TKA. The 
remaining 29 respondents (72%) stated that they might 
allow downhill skiing, but with specific conditions or limi-
tations, with the top 3 being limitations on skiing speed 
and intensity (29 [71%]), return of range of motion and 
strength of the operative knee (26 [63%]), and a certain 
number of years of downhill ski experience (23 [56%]) 
(Table 2). Two respondents (5%) had no limitations. 
Twenty-nine respondents (71%) said their recommenda-
tions would not change in the case of a patient who had 
undergone bilateral TKA, and 11 (27%) stated that they 
would place more limitations on skiing if a patient had 
undergone bilateral TKA.

None of the 41 respondents indicated that they would 
fully prohibit downhill skiing after UKA, and 14 (34%) 
reported no restrictions. Twenty-seven respondents (66%) 
would place certain conditions or restrictions, with the 3 
most common being the same as for TKA: limitations on 
speed and intensity (23 [56%]), return of range of motion 
and strength of the operative knee (23 [56%]) and years of 
downhill ski experience (19 [46%]).

Respondents indicated the following reasons for not 
allowing downhill skiing after TKA or UKA: fear of peri-
prosthetic fracture, fear of other complications, no litera-
ture to support skiing after TKA or UKA, and fear of early 
implant loosening.

The majority of respondents (32 [78%]) indicated that 
their recommendations were not evidence based.

Six respondents (15%) reported that they had seen 
complications due to downhill skiing in patients in their 
practice who had undergone TKA or UKA.

discussion

In general, Alberta orthopedic surgeons and senior resi-
dents in orthopedics appear to approach downhill skiing 
after TKA and UKA cautiously. The majority reported 
being willing to allow patients to continue skiing, but with 
certain conditions or limitations. The most common 
restrictions and limitations reported by our respondents 

(speed and intensity of skiing, return of range of motion 
and strength in the operative knee, and number of years of 
skiing experience) suggest that surgeons want to avoid 
injury of the artificial knee. Only 1 respondent indicated a 
complete prohibition of downhill skiing after TKA. 
Respondents were somewhat more permissive on allowing 
unrestricted skiing after UKA.

The most frequent condition in order to downhill ski 
after both TKA and UKA was a limitation on speed and 
intensity, which indicates a perceived threat to implant 
integrity based on the aggressiveness of the activity. This is 
an understandable concern for surgeons, given that TKA 
and UKA have well-recognized limitations in terms of lon-
gevity and revisions.2,4,5 However, there are few reports of 
skiing-related implant complications after several years of 
follow-up.8–10 Mont and colleagues8 found that, among 
patients participating in high-impact activities including 

Table 1. Practice setting, personal practice pattern and years 
in practice of Alberta orthopedic surgeons and senior 
orthopedic residents

Characteristic

No. (%) of 
respondents 

n = 41

Practice setting

    Academic university-affiliated hospital 24 (59)

    Community hospital 16 (39)

    Not reported 1 (2)

Personal practice pattern

    Full-time fellowship-trained arthroplasty surgeon 21 (51)

    Specialist with some arthroplasty in practice 15 (37)

    Resident in orthopedics 5 (12)

Years in practice for surgeons/specialists (n = 36)

    ≤ 5 6 (17)

    6–10 6 (17)

    11–15 7 (19)

    ≥ 16 17 (47)

Table 2. Conditions or limitations under which respondents 
would allow patients to return to skiing after total knee 
arthroplasty

Condition/limitation*
No. (%) of 

respondents

Limitations on speed and intensity 29 (71)

Return of range of motion and strength in operative 
knee

26 (63)

Years of downhill ski experience 23 (56)

After 6 mo of rehabilitation 13 (32)

Physiologic age of patient 9 (22)

Type of total knee arthroplasty 7 (17)

Only cross-country skiing 2 (5)

Only with use of soft or rigid knee brace 1 (2)

Other† 7 (17)

*Respondents could select more than 1 condition or limitation. 
†Includes full rehabilitation of quadriceps; graduated return; proper warm-up; no deep 
powder, major moguls or steep terrain; and patient’s full understanding that artificial 
knees are meant for walking, not skiing.
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skiing, of 33 replaced knees, only 1 needed revision after 
4 years. Those authors concluded that, although they did 
not recommend high-impact sports after TKA, the num-
bers showed they could be performed safely in terms of 
risk for revision within 4  years of operation. Bercovy9 
reported that no aseptic implant loosening was observed 
after a mean follow-up interval of 7.5 years in 30 patients 
who participated in downhill skiing after TKA. This sug-
gests that some degree of intense activity is possible after 
knee replacement.

It is reasonable to assume that a skier’s years of experi-
ence would correlate with objective skill level and that 
more skilled skiers would have lower potential for injury. 
Combining experience and rehabilitation, Würth and col-
leagues14 used downhill skiing as a supervised part of TKA 
rehabilitation in experienced skiers. They found that skiing 
enhanced patients’ postoperative psychologic well-being, 
and had no impact on their perceived pain or function in 
the operative knee. In a branch of the same study, 
16  patients who had undergone TKA were examined a 
mean of 2.3 (standard deviation 0.1) years after skiing 
about 80 days over 3 seasons, including a ski intervention 
2–3  times per week for 12  weeks.10 All 16 had excellent 
clinical and radiologic outcomes, and no implant loosening 
or additional polyethylene wear was noted.

In a recent survey by the American Association for Hip 
and Knee Surgeons, surgeons were asked about several 
high-impact sports including skiing.2 Skiing was separated 
into groomed terrain and difficult terrain. For groomed 
terrain, 43.8% of surgeons allowed unlimited skiing, 39.6% 
occasional skiing (1–2 times per month), and 16.1% no ski-
ing. There was a positive correlation (p = 0.003) between 
surgeon volume of TKA procedures and allowing unlim-
ited skiing on groomed terrain. There was significantly 
more agreement regarding skiing on difficult terrain, with 
only 3.7% allowing unlimited skiing, 10.1% allowing occa-
sional skiing, and 85.9% discouraging the activity com-
pletely. As in the current study, respondents reported that 
they did not base these decisions on scientific evidence.

Fifteen percent of our respondents indicated that they 
had seen a complication from downhill skiing in patients in 
their practice who had undergone TKA or UKA. This rate 
seems high compared to reported rates of skiing-related 
implant injuries.3,9,10,14 It is possible that the cases observed 
by our respondents represent a small fraction of cases 
belonging to physicians who had been in practice longer or 
perhaps had a combined trauma and arthroplasty practice. 
The numbers suggest that such complications are infre-
quent, yet when they do occur they are obviously severe 
enough to cause a substantial amount of caution among 
surgeons.

Almost 4 of 5 respondents reported that their recom-
mendations were not evidence based. Protection of the 
implant after TKA or UKA is a top priority for surgeons, 
and, as such, placing certain limitations appears to be the 

predominant “safe bet.” This speaks to the need for further 
investigations of the safety and dangers of carefully moni-
tored downhill skiing after knee arthroplasty.

Limitations

An inherent limitation of the study design is an inability to 
distinguish whether the views of the respondents differed 
from those of the nonrespondents, which may have intro-
duced a sampling or selection bias. We took into account 
only the frequency with which a limitation was chosen, and 
were unable to measure the relative strength of any particu-
lar surgeon recommendation. Participation of 41 surgeons 
and residents (about half of orthopedic surgeons and senior 
residents in Alberta) represents a strength of this survey, 
given the known limitations of Web-based surveys.15

conclusion

A substantial proportion of responding Alberta orthopedic 
surgeons and senior residents reported thinking that 
downhill skiing after knee arthroplasty is safe provided cer-
tain restrictions, such as limitation of the speed and inten-
sity of skiing, return of range of motion and strength in the 
operative knee, and skiing experience, are in place. These 
restrictions were not evidence based. Further investigation 
in the form of a prospective trial is needed to develop an 
approach for surgeons to consistently and safely address 
return to downhill skiing after TKA or UKA. It is also 
necessary to assess the long-term implications of downhill 
skiing on implant longevity and complications.
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