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Background. Knee joint arthritis causes pain, decreased range of motion, and
mobility limitation. Knee replacement reduces pain effectively. However, people
with knee replacement have decreases in muscle strength (“force-generating capac-
ity”) of the involved leg and difficulties with walking and other physical activities.

Objective and Design. The aim of this cross-sectional study was to determine
the extent of deficits in knee extensor and flexor muscle torque and power (ability
to perform work over time) and in the extensor muscle cross-sectional area (CSA)
after knee joint replacement. In addition, the association of lower-leg muscle deficits
with mobility limitations was investigated.

Methods. Participants were 29 women and 19 men who were 55 to 75 years old
and had undergone unilateral knee replacement surgery an average of 10 months
earlier. The maximal torque and power of the knee extensor and flexor muscles were
measured with an isokinetic dynamometer. The knee extensor muscle CSA was
measured with computed tomography. The symmetry deficit between the knee that
underwent replacement surgery (“operated knee”) and the knee that did not undergo
replacement surgery (“nonoperated knee”) was calculated. Maximal walking speed
and stair-ascending and stair-descending times were assessed.

Results. The mean deficits in knee extensor and flexor muscle torque and power
were between 13% and 27%, and the mean deficit in the extensor muscle CSA was
14%. A larger deficit in knee extension power predicted slower stair-ascending and
stair-descending times. This relationship remained unchanged when the power of the
nonoperated side and the potential confounding factors were taken into account.

Limitations. The study sample consisted of people who were relatively healthy
and mobile. Some participants had osteoarthritis in the nonoperated knee.

Conclusions. Deficits in muscle torque and power and in the extensor muscle
CSA were present 10 months after knee replacement, potentially causing limitations
in negotiating stairs. To prevent mobility limitations and disability, deficits in lower-
limb power should be considered during rehabilitation after knee replacement.
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With an aging population, the
prevalence of degenerative
joint diseases, such as knee

joint arthritis, increases and thus
adds to the burden of health care
systems in Western societies. Knee
joint arthritis causes pain, decreased
range of motion, and mobility limita-
tions. Knee joint replacement is a
common surgical procedure that ef-
fectively reduces pain.1–4 However,
several studies2,5–12 have shown that
people with knee replacement sur-
gery have difficulties with walking
and other physical activities. Mobil-
ity undergoes an expected decline
during the first month after knee re-
placement.7 Mizner et al7 reported
that performance in stair-climbing
and “stand-up-and-go” tests returned
to the preoperative level at 2 months
after surgery. Therefore, although
functional ability may improve to the
preoperative level, which already is
severely impaired because of pain
and long-term disuse, it rarely
reaches the level in age-matched
control subjects.5,12,13 For example,
Walsh et al5 and Yoshida et al12 re-
ported that people with knee replace-
ment had a lower maximal walking
speed5,12 and negotiated stairs more
slowly5 than control subjects even
beyond 1 year after surgery.

Mobility limitations are known to be
associated with decreases in muscle
strength (force-generating capacity)
and power (ability to perform work
over time). These impairments con-
tinue to persist for several months
after surgery.5,7,8,10,14–16 Several in-
vestigators7,11,14,17–19 have reported
declines of 21% to 42% in knee ex-
tensor torque and power for the
knee that underwent replacement
surgery (“operated knee”) compared
with the knee that did not undergo
replacement surgery (“nonoperated
knee”) at 3 to 6 months after surgery.
Furthermore, even at 1 to 2 years
after knee replacement surgery, a dif-
ference of 12% to 29% between the
knee extensor muscles has been re-

ported.5,9,17 Similar deficits have
been reported for knee flexor mus-
cle strength.5,14 Knee extensor mus-
cle strength has been reported to
remain 19% to 35% lower in people
with knee replacement than in age-
matched people, even at 13 years
after surgery.5,11,20–22

Previous studies11,18,23,24 indicated
that there is a decline in the knee
extensor muscle cross-sectional area
(CSA) of the operated leg during the
early recovery phase—1 to 3 months
after surgery—compared with the
preoperative CSA. To our knowl-
edge, no studies comparing muscle
CSA between the legs or reporting
spontaneous long-term recovery of
muscle CSA after knee replacement
surgery have been done.

Mobility limitations may be related to
lower-limb muscle deficits, that is,
side-to-side differences between the
operated leg and the nonoperated
leg. Previous studies showed that in
people who are healthy25,26 and in
some clinical populations,27–29

lower-limb power deficits have det-
rimental effects on mobility. Porte-
gijs et al25 reported that in people
who were healthy, knee extensor
power asymmetry was associated
with a lower walking speed. Addi-
tionally, they found that in women
recovering from hip fractures, a
larger power deficit was associated
with limitations in stair-climbing
ability.29

To date, little is known about muscle
deficits and their persistent effects
on mobility limitations in people
with knee replacement. Therefore,
the purpose of this study was to de-
termine the extent of muscle deficits
in knee extensor and flexor muscle
torque and power and in the exten-
sor muscle CSA and composition in a
group of people who had undergone
unilateral knee replacement an aver-
age of 10 months earlier. In addition,
the association of lower-limb muscle

deficits with mobility limitations was
investigated.

Methods
Setting and Participants
A total of 201 people who, according
to the physical therapy records of
Kymenlaakso Central Hospital, had
undergone unilateral knee replace-
ment 4 to 18 months before the
study were informed about the
study. Eighty-six people contacted
the research personnel. People with
bilateral knee arthroplasty, revision
arthroplasty, hemiarthroplasty, se-
vere cardiovascular diseases, demen-
tia, rheumatoid arthritis, or major
surgery on either of the knees were
excluded from the study. Thus, 48
eligible volunteers (29 women and
19 men; age range�55–75 years)
participated in the study.

The physical characteristics of the
participants are shown in Table 1. All
of the participants had undergone
knee replacement surgery with ce-
ment fixation. Eight of the 48 partic-
ipants had osteoarthritis diagnosed
in the nonoperated knee.

The data used in this cross-sectional
study were collected in 2 phases. Be-
cause of the small number of eligible
subjects in spring 2005, the data col-
lection was repeated in autumn 2005
with the same recruitment protocol,
infrastructure, and staff. Before the
laboratory examinations, the partici-
pants were informed about the study
and gave written informed consent.
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Measurements
The clinical history of the partici-
pants, including their medications
and diseases, were confirmed by a
physician before the laboratory ex-
aminations. Body height and body
weight were measured by use of
standard procedures. The day-to-day
intrarater reproducibility of the mea-
surements (muscle torque, power,
walking speed, stair ascending, and
stair descending) was measured in
our laboratory with a pilot sample.
The measurements were performed
twice by use of identical procedures,
with an interval of 1 week between
the measurement occasions.

In a pilot study (unpublished), 17
volunteers (12 women and 5 men;
mean age�77 years, range�55–75)
with unilateral knee replacement an
average of 8 months (range�4–12)
after surgery participated in the mea-
surements. The intraclass correlation
coefficient (ICC) was calculated by
use of a 1-way random model. The
participants in the pilot sample were
not included in the sample in the
current study. The reliability (ICC) of
each measurement is presented in
context with the measurement.

Muscle torque and power. The
maximal isokinetic torque (N�m) of
the knee extensor and flexor mus-
cles was measured by use of an iso-

kinetic dynamometer* with a sam-
pling frequency of 100 Hz and a
measurement error of 1% through
the entire range of motion. The dy-
namometer was calibrated before
each measurement session accord-
ing to the standard procedure rec-
ommended by the manufacturer. Be-
fore the measurement session, the
participants were carefully familiar-
ized with the testing procedure.

For each leg, the axis of rotation of
the dynamometer was aligned with
the condylus lateralis femoris. The
lever arm of the dynamometer was
attached around the ankle 2.5 cm
above the midpoint of the malleolus
lateralis. The hip and thigh were sta-
bilized with straps. The full knee
range of motion was measured. The
nonoperated leg was measured first.
After a few submaximal flexion-
extension movements, 3 maximal
continuous flexion-extension trials
were performed at an angular veloc-
ity of 60°/s, and 5 trials were per-
formed at a velocity of 180°/s, with 2
to 3 minutes of rest between trials.
The participants were verbally en-
couraged to make a maximal effort
throughout the whole range of mo-
tion. The highest peak torque (N�m)
at an angular velocity of 60°/s was
analyzed. Peak power was analyzed

in extension and flexion at an angu-
lar velocity of 180°/s. The ICC of the
isokinetic parameters for the operated
knee in the people with knee replace-
ment varied between .90 and .97.

Muscle CSA and attenuation.
Computed tomography (CT) scans
were obtained from both midthighs
by use of a Siemens Somatom DR
Scanner† with the subject in a supine
position. The midthigh was defined
as the midpoint between the greater
trochanter and the lower edge of the
patella. The scans were analyzed by
use of software developed for cross-
sectional CT image analysis (Geanie
2.1‡), which separates fat and lean
tissues on the basis of radiological
density (measured as attenuation in
Hounsfield units) limits. The quadri-
ceps femoris muscle was determined
manually by drawing a line along the
fascial plane. A lower mean attenua-
tion value reflects greater fat infiltra-
tion within the muscle. The Figure
shows an example of the CT analysis.
The CT measurements and analyses
were conducted in a masked fashion.
In our previous study,30 the coeffi-
cients of variation between 2 consec-
utive repeated measurements were
calculated and shown to be less than
1% for lean tissue Hounsfield units
and 1% to 2% for the CSA.

* Biodex Medical Systems Inc, 20 Ramsey Rd,
Shirley, NY 11967-4704.

† Siemens AG, Erlangen, Germany.
‡ Commit Ltd, Espoo, Finland.

Table 1.
Physical Characteristics of Participants

Characteristic

Women (n�29) Men (n�19)

X SD Range X SD Range

Age (y) 67.7 5.5 57–75 65.2 6.2 55–75

Body weight (kg) 79.4 13.6 56.0–115.2 89.1 15.9 70.1–122.0

Body height (cm) 163.3 5.4 152–172 175.4 7.2 161–189

Body mass index 29.7 4.6 21.9–42.2 28.8 3.7 23.2–34.5

Time after surgery (mo) 9.2 4.5 5–18 9.8 4.2 4–18

Walking speed (m/s) 1.7 0.3 0.9–2.3 2.1 0.6 0.9–3.8

Stair-ascending time (s) 5.9 2.5 3.6–13.2 3.9 1.8 2.3–10.3

Stair-descending time (s) 6.7 4.2 3.1–21.8 4.1 2.2 2.3–11.2
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Mobility Assessment
Walking speed. Maximal walking
speed over 10 m was measured in
the hospital corridor. Walking time
was recorded by use of photocells.§

Participants were instructed to walk
as fast as possible without compro-
mising their safety. All participants
wore thin aquatic shoes and were
allowed 3 m for acceleration. Each
participant performed 2 trials, sepa-
rated by a 1-minute rest period, and
the fastest time was accepted as the
best result. The ICC for maximal
walking speed in people with knee
replacement was .86.

Negotiating stairs. Times to as-
cend and descend a 10-step staircase
were measured in the hospital corri-
dor. The stair height was 17 cm, and
the depth was 29.5 cm. The partici-
pants were instructed to step alter-
nately on each stair and walk as fast
as possible without compromising
their safety. The use of a handrail or
taking a step on each stair with both
feet was allowed only when neces-
sary. Three participants stepped on
each stair with both feet in the stair-
ascending task, and 7 did so in the
stair-descending task. Ascending and
descending times were recorded by
use of photocells.§ Each participant
performed 2 ascending trials, fol-
lowed by a 1-minute rest period, and
then performed 2 descending trials.
The fastest times were accepted as
the best results. The ICCs were .90
for stair ascending and .73 for stair
descending in the participants with
knee replacement.

Data Analysis
The differences in muscle character-
istics (torque, power, CSA, and atten-
uation) between the operated leg
and the nonoperated leg were ana-
lyzed with a paired 2-tailed Student t
test. The muscle symmetry deficit
(relative difference) was calculated
according to the following equation:

symmetry deficit (%) � [(value for
nonoperated leg � value for oper-
ated leg)/value for nonoperated leg]
� 100. Stepwise multiple linear re-
gression models were used to exam-
ine the most relevant muscle deficit
(muscle torque, power, CSA, and at-
tenuation) and muscle power vari-
able associated with mobility limita-
tions. Variables with nonsignificant
independent associations with mo-
bility were removed from the final
model. Thus, the final model con-
tained only the explanatory variables
that had significant independent as-
sociations with mobility limitations
and that had the highest possible
proportion of the variance explained
by coefficients of determination (ad-
justed R2). The models were further
adjusted for age, sex, and time after
surgery. For the regression analysis,
the results obtained for men and
women were pooled because there
were no sex differences in age, time
after surgery, or any of the muscle
deficit variables. Significance was set

at P�.05. Statistical analyses were run
with SPSS (version 13.0) software.�

Results
Knee Extensor Muscles
For the entire group, the mean knee
extensor torque, power, CSA, and
attenuation values for the operated
side were significantly (P�.001)
lower than those for the nonoper-
ated side. For the knee extensor mus-
cles, more than 97% of the partici-
pants had lower or equal values in
the operated leg than in the nonop-
erated leg. The mean knee extension
torque deficit was 27% (95% confi-
dence interval [CI]�22%–32%), and
the mean knee extension power def-
icit was 23% (95% CI�17%–29%).
The mean knee extensor muscle CSA
deficit was 14% (95% CI�11%–18%),
and the mean knee extensor attenu-
ation deficit was 9% (95% CI�6%–
11%). The results for the knee exten-
sor muscles are shown in Table 2.

§ Newtest Oy, Koulukatu 31 B 11, FIN-90100,
Oulu, Finland.

� SPSS Inc, 233 S Wacker Dr, Chicago, IL
60606.

Figure.
Cross-sectional computed tomography scans obtained from the midthighs of a 70-
year-old woman who had undergone total unilateral knee replacement 9 months
earlier. (A) Thigh on side opposite surgery; total muscle cross-sectional area was 79 cm2,
mean attenuation of the muscle tissue was 39.1 Hounsfield units, and total fat cross-
sectional area was 60.8 cm2. (B) Thigh on side of surgery; total muscle cross-sectional
area was 68 cm2, mean attenuation of the muscle tissue was 35.8 Hounsfield units, and
total fat cross-sectional area was 68.1 cm2. Muscles: Add�adductor, H�hamstring,
RF�rectus femoris, VL�vastus lateralis, VM�vastus medialis.
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Knee Flexor Muscles
For the entire group, the mean knee
flexor torque and power values for
the operated side were significantly
(P�.001) lower than those for the
nonoperated side. For the knee
flexor muscles, over 87% of the par-
ticipants had lower or equal values in
the operated leg than in the nonop-
erated leg. The mean knee flexion
torque deficit was 13% (95% CI�7%–
19%), and the mean knee flexion
power deficit was 19% (95%

CI�11%–27%). The results for the
knee flexor muscles are shown in
Table 3.

Mobility
For the entire group, the mean (SD)
maximal 10-m walking speed, stair-
ascending time, and stair-descending
time were 1.9 (0.5) m/s, 5.1 (2.4)
seconds, and 5.6 (3.7) seconds, re-
spectively. The results for mobility
are shown separately for women and
men in Table 1.

Multivariate regression analysis was
performed to examine the associa-
tion among muscle deficit, muscle
power production, and negotiating
stairs (Tabs. 4 and 5). A larger knee
extension power deficit, together
with low knee flexion power on the
nonoperated side, predicted slower
stair-ascending time (Tab. 4). Adjust-
ments for age, sex, and time after
surgery did not materially change the
association. In addition, a larger knee
extension power deficit, together

Table 2.
Knee Extensor Torque, Power, Cross-Sectional Area, and Attenuation in Operated and Nonoperated Kneesa

Group Measure

Operated
Knee

Nonoperated
Knee

P b
Symmetry Deficit, %c

(95% CI)X SD X SD

Women Torque, N�m 64.7 17.2 89.9 20.5 �.001 26 (18–34)

Power, W 95.4 35.1 127.9 31.8 �.001 26 (18–34)

CSA, cm2 36.6 8.5 42.4 8.2 �.001 14 (8–19)

Attenuation, HU 36.8 5.0 40.3 3.8 �.001 9 (5–13)

Men Torque, N�m 100.0 27.0 141.5 35.5 �.001 29 (22–36)

Power, W 148.5 44.9 190.1 60.9 .001 19 (9–28)

CSA, cm2 52.7 12.0 62.5 10.9 �.001 16 (11–21)

Attenuation, HU 39.2 6.4 42.8 5.2 �.001 9 (5–13)

All Torque, N�m 79.6 27.9 111.7 37.7 �.001 27 (22–32)

Power, W 117.3 47.1 153.6 55.0 �.001 23 (17–29)

CSA, cm2 42.9 12.7 50.3 13.6 �.001 14 (11–18)

Attenuation, HU 37.7 5.6 41.3 4.5 �.001 9 (6–11)

a CI�confidence interval, CSA�cross-sectional area, HU�Hounsfield units.
b Determined with the equality of means test for the operated knee versus the nonoperated knee.
c Symmetry deficit (%)�[(value for nonoperated leg � value for operated leg)/value for nonoperated leg] � 100.

Table 3.
Knee Flexor Torque and Power in Operated and Nonoperated Kneesa

Group Measure

Operated
Knee

Nonoperated
Knee

P b
Symmetry Deficit, %c

(95% CI)X SD X SD

Women Torque, N�m 40.9 12.1 48.9 11.2 .001 16 (7–24)

Power, W 85.1 32.5 109.8 31.3 �.001 22 (13–32)

Men Torque, N�m 71.4 17.9 80.4 21.2 .016 10 (1–18)

Power, W 133.4 43.5 168.1 54.3 .012 14 (0–28)

All Torque, N�m 53.8 21.2 62.2 22.4 �.001 13 (7–19)

Power, W 105.0 44.1 133.9 50.9 �.001 19 (11–27)

a CI�confidence interval.
b Determined with the equality of means test for the operated knee versus the nonoperated knee.
c Symmetry deficit (%)�[(value for nonoperated leg � value for operated leg)/value for nonoperated leg] � 100.
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with low knee flexion power on the
nonoperated side, predicted slower
stair-descending time (Tab. 5). Ad-
justments for potential confounding
factors did not materially change the
association.

Discussion
The results of this study showed that
at an average of 10 months after knee
replacement surgery, the operated
leg was significantly weaker than
the nonoperated leg, and the exten-
sor muscle CSA in the operated leg
was smaller than that in the non-
operated leg. A larger knee exten-
sion power deficit predicted slower
stair-ascending and stair-descending
times. This relationship remained un-
changed when the power of the non-
operated side and potential con-
founding factors were taken into
account. Lower-limb muscle power,
especially the difference between
the legs, seemed to be critical for

mobility limitations; therefore, it
should be considered during evalua-
tions of mobility in both people who
are healthy and people who have
disabilities.

In the majority of the participants,
the operated leg was weaker than
the nonoperated leg, and the muscle
CSA of the operated leg was smaller
than that of the nonoperated leg.
The results of the present study are
in line with those of previous studies
that investigated muscle force 6 to
12 months after unilateral knee re-
placement.5,7,14,17 A comparison of
the results of the present study and
those previously reported is difficult
because we calculated the muscle
strength deficit for each participant
individually, whereas in earlier stud-
ies, side-to-side differences were es-
timated from group mean values.
Overall, the deficit in the knee exten-
sor muscles after knee replacement

surgery is considerable and can also
be prolonged; the leg with the knee
replacement has been shown to be
significantly weaker than the legs of
healthy control subjects for as long
as 13 years after the surgery.5,20–22

Previous studies7,14,17 showed a dif-
ference of 15% to 29% in knee exten-
sion torque between the operated
leg and the nonoperated leg, which
is in line with the 27% difference
found in the present study. Rossi and
Hasson,16 however, reported a
marked, 38% difference in the find-
ings for a single leg press between
the operated leg and the nonoper-
ated leg at 16 months after knee re-
placement. This large side-to-side dif-
ference may have been attributable
to the multiple muscle groups in-
volved in the leg press.

We also found a marked knee flexor
torque deficit (ie, 13%) after an aver-
age of 10 months from knee replace-

Table 4.
Factors Explaining Variability in Stair-Ascending Time in People With Unilateral Knee Replacement

Factor

Crudea Adjustedb

B (SEE) � P B (SEE) � P

Extension power deficit 0.042 (0.013) .404 .002 0.039 (0.014) .379 .006

Flexion power of the nonoperated knee, W �0.020 (0.005) �.481 �.001 �0.017 (0.007) �.423 .021

Age, y 0.007 (0.052) .021 .888

Sex �0.333 (0.663) �.080 .618

Time after surgery, mo �0.021 (0.060) �.044 .732

a R2�.372 for the crude model. B�unstandardized regression coefficient, SEE�standard error of the estimate.
b R2�.378 for the adjusted model.

Table 5.
Factors Explaining Variability in Stair-Descending Time in People With Unilateral Knee Replacement

Factor

Crudea Adjustedb

B (SEE) � P B (SEE) � P

Extension power deficit 0.060 (0.018) .421 .001 0.061 (0.019) .425 .003

Flexion power of the nonoperated knee, W �0.026 (0.007) �.455 .001 �0.021 (0.010) �.369 .043

Age, y 0.063 (0.071) .129 .383

Sex �0.218 (0.917) �.038 .813

Time after surgery, mo 0.021 (0.083) .032 .800

a R2�.362 for the crude model. B�unstandardized regression coefficient, SEE�standard error of the estimate.
b R2�.376 for the adjusted model.
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ment. This finding supports the re-
sults of 2 earlier studies reporting a
side-to-side difference of 16% to 23%
in knee flexor muscles at 6 to 12
months after surgery.5,14 Therefore,
this muscle group should receive at-
tention during assessment and reha-
bilitation of degenerative knee joint
problems.

We also found 19% to 23% deficits in
knee extensor and flexor muscle
power; these values were somewhat
higher than the value reported by
Lamb and Frost,6 who found a differ-
ence of 18% in leg extension power
at 6 months after knee replacement.
This substantial deficit should be
taken into consideration in rehabili-
tation programs because in daily ac-
tivities it is important to have the
muscle power needed to produce ef-
fective force quickly to generate de-
sirable or prevent undesirable move-
ments. In particular, the ability to
recover from a stumble is highly de-
pendent on the power and coordina-
tion of the leg muscles.31–33 In addi-
tion, Portegijs et al26 found that,
even in people who were healthy, a
knee extension power deficit was as-
sociated with falls. Although we did
not evaluate falls after knee replace-
ment in the present study, we would
argue in accordance with the litera-
ture26,28 that a power deficit should
be taken seriously as a risk factor
for falls and therefore should be
considered in knee replacement
rehabilitation.

The extensor muscle CSA deficit was
marked (14%) in the present study.
To our knowledge, a long-term mus-
cle CSA deficit has not been studied.
Previous studies11,18,23,24 showed de-
clines of 5% to 20% (relative to pre-
operative values) in knee extensor
muscle CSA in the operated leg at 1
to 3 months after knee replacement.
In the present study, the most likely
reason for the large side-to-side dif-
ference, in addition to long-term
pain and disuse because of osteoar-

thritis, was the surgery itself, which
resulted in a long wound, consider-
able surgical trauma, and a long re-
covery time. In people with hip os-
teoarthritis after prolonged unilateral
disuse, the preoperative side-to-side
difference in quadriceps muscle CSA
between the affected leg and the
nonaffected leg has been reported
to be smaller (8%–10%).34 Loss of
muscle CSA (atrophy) is an impor-
tant mechanism underlying muscle
weakness, although the amount of
muscle CSA lost is often smaller
than the amount of muscle force
lost.35 A muscle CSA deficit of 14%
may present a challenge for rehabil-
itation because even in older sub-
jects who were healthy, a progres-
sive strength training regimen lasting
3 to 4 months was shown to have an
effect of less than 10% on muscle
CSA.30,36

Decreased lower-limb muscle power
is one of the factors underlying mo-
bility limitations in older adults.37–39

Mizner et al7 and Mizner and Snyder-
Mackler8 reported that weakness of
the knee extensor muscles in people
with a total knee replacement was
closely associated with mobility lim-
itations, especially in stair-climbing
tasks and the Timed “Up & Go” Test.
According to Lamb and Frost,6 leg
extension power is an important de-
terminant of walking speed and stair-
ascending time after knee replace-
ment. Portegijs et al25 reported that
extension power asymmetry was
also associated with a lower walking
speed in older women who were
healthy. In the present study, large
power and torque deficits were asso-
ciated with slow stair-ascending and
stair-descending times but not with
maximal walking speed. This result
is in line with the results of Portegijs
et al,29 who found that in women
recovering from hip fracture, a large
power deficit was associated with
limitations in stair climbing but not
with walking speed. It would appear
that because walking is a common

functional task, the nonoperated leg
may be able to compensate for prob-
lems with the operated leg. How-
ever, to perform more-demanding
functional tasks, such as stair ascend-
ing and stair descending, a person
needs more power and force produc-
tion in the knee extensor muscles.7,8

The present study had some limita-
tions. The study was a cross-
sectional analysis without follow-up;
therefore, we cannot speculate on
the causal relationships or the asso-
ciations over time. The study popu-
lation consisted of people who were
relatively healthy and mobile and
had undergone successful unilateral
knee replacement procedures. It is
impossible to know whether people
with more-extensive mobility prob-
lems might have dropped out; such a
situation might have reduced the
variance in muscle deficits and in
mobility problems. In addition, some
of the participants had osteoarthritis
in the nonoperated knee, and this
condition may have influenced the
muscle deficits in the lower legs. The
clear strength of the present study is
the large number of measurements
of deficits in muscle torque, power,
and CSA. The results of this cross-
sectional study need to be confirmed
in future prospective and experi-
mental studies.

Conclusion
Deficits in muscle power or torque
are clinically important during eval-
uations of mobility limitations up to
nearly 1 year after surgery. Because
the major goals in the rehabilita-
tion of musculoskeletal problems are
to restore a person’s mobility and
functional capacity and to prevent
mobility disability, increasing muscle
power, especially in the operated
leg, may be one of the central issues
to address during the rehabilitation
process. The findings of this study
are potentially useful for planning
preventive and rehabilitative strate-
gies; however, further work is needed.
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