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Background: A number of researches indicated preoperative functional exercise may improve the
rehabilitation progress. This study aimed to investigate the effect of preoperative exercise intervention on
rehabilitation before total knee arthroplasty (TKA) by literature retrieval and meta-analysis.

Methods: Embase, Cochrane library, PubMed, Ovid, and ClinicalTrials.gov were selected as the search
database platforms. All published English articles related to preoperative exercise of TKA from January
2000 to January 2021 were searched with the following keyword strategy: (“preoperative functional exercise” or
“prebabilitation exercise”) AND (“TKA” or “total knee arthroplasty”). After literature screened according to the
inclusion and exclusion criteria, the risk of bias and quality of the included articles were evaluated. RevMan
5.3.5 software was used for analysis to obtain the forest plot and funnel plot.

Results: A total of 911 articles were preliminarily searched in this study, and 12 were finally included for
the quantitative analysis, comprising 889 patients; the result showed after intervention, the experimental
group patients had wider ROM flexion than the control group patients [mean difference (MD) =4.28; 95%
CI: 2.28 to 6.28; Z=4.19; P<0.0001]; the experimental group patients were with higher quadriceps strength
value than the control group (MD =1.86, 95% CI: 0.58-3.15; Z=2.84, P=0.005); the WOMAC score (The
Western Ontario and McMaster Universities Osteoarthritis Index), were higher for the experimental group
patients (MD =-10.59; 95% CI: -11.88 to —9.29; Z=16.03; P<0.00001); and the standing and walking test
index are higher (MD =-1.29, 95% CI: —1.90 to —0.67; Z=4.08; P<0.001); the quality of life score were higher
too for the experimental group patients (MD =1.66; 95% CI: 1.13-2.20; Z=6.08; P<0.00001).

Discussion: Preoperative exercise intervention before TKA can improve knee flexion and flexibility,
reduce inflammatory pain and stiffness, improve muscle strength, improve joint function, and thus improve

the quality of life of patients.
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Introduction

Arthritis and rheumatoid arthritis are the most common
diseases leading to knee joint disease, which can cause
muscle and nerve pain and loss of mobility, prevent patients
from daily life and work (1). Total knee arthroplasty (TKA)
is an effective treatment for severe knee osteoarthropathy,
which can effectively correct joint deformity, reduce pain,
improve knee function, and improve the quality of life of
patients (2). Perioperative exercise rehabilitation exercises
can pull and stretch muscles, strengthen muscles, improve
local blood circulation, prevent complications such as nerve
root adhesion, knee stiffness, and thrombosis, and promote
the rapid healing of the knee joint (3). However, most
recent studies in this field were focusing on postoperative
functional exercise, less attention had been paid to the
preoperative exercise intervention. In fact, limb functional
exercise before TKA (preoperative exercise) is as important
as that after TKA. Preoperative functional exercise can
not only increase the strength of the muscles around the
diseased joints, but also enhance the patient's physique,
make it easier for the patient to adapt to postoperative
functional exercise, and promote the early recovery of
walking function (4). From the 21" century onward, the
number of researches on preoperative functional exercise to
improve postoperative rehabilitation progress has gradually
increased, but the intervention methods are diverse, the
data indicators are not uniform, and the quality of the
literature varies. A study conducted by Chen ez 4/. (5) found
that prehabilitation exercise was effective but the quality
of evidence was low. Therefore, in this study, we used
meta-analysis to collect more randomized controlled trial
(RCT) articles with higher quality published in mainstream
databases and performed quantitative analysis to understand
the effect of preoperative exercise intervention. We present
the following article in accordance with the PRISMA
reporting checklist (available at https://dx.doi.org/10.21037/
apm-21-2670).

Methods
Database and search strategy

Embase, Cochrane library, PubMed, Ovid, ClinicalTrials.
gov were selected as the search database platforms. All

© Annals of Palliative Medicine. All rights reserved.

10987

the published English-language literature related to
preoperative exercise of TKA from January 2000 to January
2021 were searched for with the following keyword strategy:
(“preoperative functional exercise” or “prebabilitation exercise”)

AND (“TKA” or “total knee arthroplasty”).

Inclusion criteria

The inclusion criteria for literature were the following:
(I) the study involved patients diagnosed as osteoarthritis
(OA) and who underwent TKA (unilateral or bilateral) by
the same plastic surgeon; (I) the patients had undergone
TKA surgery for the first time; (III) all patients could
walk freely or with the help of walking aids; (IV) the
intervention measures included an experimental group and
control group, with the experimental group undergoing
preoperative exercise intervention, and the control group
undergoing routine care without preoperative exercise
intervention. Besides that, both the two groups were
treated with the same preoperative medication and health
education; (V) the study included an observation period of
at least 6 weeks; (VI) at least 1 rehabilitation indicator was
included; and (VII) the complete data for meta-analysis
were provided with the rehabilitation indicators being

expressed in the form of mean + standard deviation.

The exclusion criteria

The exclusion criteria for literature were the following:
(I) studies involved patients who do not have the surgery
for the first time or patients who already have surgeries
3 months before, or patients who undergo other type
of surgery (such as total hip surgery THA); (II) studies
in which the intervention was postoperative exercise;
(III) literature consisting of investigations, case analyses,
reviews, guidelines, systematic reviews, or nonrandomized
controlled studies; (IV) studies with mixed intervention
methods, such as exercise combined with other physical
treatment devices; (V) studies in which the intervention
method was unclear, or without a stated intervention
frequency or intervention time; (VI) studies in which
the rehabilitation indicators were missing, or from
which meaningful data could not be derived (e.g., the
data contained the median but not the mean); and (VII)
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literature for which the full text could not be obtained.

Literature screening

Two researchers conducted the database search, read
the titles and abstracts to exclude the repeated articles,
performed the preliminary screening according to the
inclusion and exclusion criteria, obtained the full text of the
articles after preliminary screening, read the full-text, and
after screening the literature, decided upon the literature
to be included in the final quantitative analysis. If there
was conflict in opinions during this process and discussion
cannot reach a consensus, a third person was invited to

arbitrate.

Literature quality evaluation and bias analysis

Cochrane Reviewer’s Handbook (5) was used to evaluate
the risk of bias in the articles included in the study. The
following 6 aspects were evaluated: (I) randomization
method; (II) blinding method; (III) implementation of
allocation concealment; (IV) data integrity; (V) selective
reporting bias; and (VI) other biases. Each was classified
as “low risk,” “unclear,” or “high risk”. If the article was
evaluated as low risk in 6 aspects, it was considered to be
a level A article; if there was 1 or more “unclear” aspect, it
was level B; if there was 1 or more “high risk” aspect, it was
level C.

Outcome indicators

Rehabilitation outcome indicators after TKA included (I)
Range of Motion, ROM; (II) The Western Ontario and
McMaster Universities Osteoarthritis Index (WOMAC) (6);
(IIT) Visual Analogue Scale (VAS); (IV) Timed Up and Go
(TUG) test; (V) 6-Minute Walk Test (6 MWT); (VI) Stair
Climbing Test (SCT); (VII) quadriceps strength; (VIII) The
Short Form of Health Survey Questionnaire (SF-36); (IX)
the Knee Injury and Osteoarthritis Outcome Score (KOOS),
and (X) the Berg Balance Scale (BBS).

Data extraction

Two reviewers extracted the following data after reading

the full text: author, publication year and month, number
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of grouped cases, age, gender ratio, intervention measures,
intervention frequency, observation time, and rehabilitation
indicators. If the data were presented as percentages, they
were converted into the actual number of cases; all the
indicators expressed as median (range) were discarded,
and only the indicators expressed as mean and standard
deviation were included. The observation points of
rehabilitation indicators are based on the data within

1.5-3 months (6-12 weeks) of the operation.

Statistical methods

(I) The meta-analysis was conducted using RevMan 5.3.5
software (Cochrane Collaboration). (II) Inverse variance
statistics were used for continuous variables, and mean
difference (MD) and 95% CI were used to report statistics.
P<0.05 indicated that the difference was significant
statistically. (IIT) Forest plot descriptive statistics were used
for comparison. (IV) I’ analysis and Q test were used to
evaluate the literature heterogeneity, I'>50% or P<0.1 was
used to indicate the heterogeneity of results, and a random
effects model was used to obtain the odd ratio (OR) value;
otherwise, a fixed effects model was used to obtain the
OR value. (V) If heterogeneity between the articles was
suggested and when the source of heterogeneity could not
be judged, a case-by-case exclusion method was used for
sensitivity analysis. (VI) Funnel plot was used to indicate

publication bias.

Results
Literature screening results

In this study, 911 articles were preliminarily searched, after
deduplication, 284 duplicate articles were excluded, and
the remaining 627 entered the next round of inspection.
Finally 12 articles were included in the quantitative analysis,
comprising 889 patients, as shown in Figure 1. List of basic
characteristics, intervention measures, and rehabilitation

indicators from all the studies are shown in 7able 1.

Literature quality and bias evaluation

All studies included in the meta-analysis reported

the postoperative observation time points at 3, 6, and
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[ Identification of studies via databases and registers }

Records identified from (n=911):

c Embase (n=256) .
o Records removed before screening:
= Pubmed (n=344) ]
o Duplicate records removed (n=284)
= Cochrane (n=153)
c .
ﬁ Ovid (n=155)
ClinicalTrials.gov (n=3)
Records excluded (n=457)
() Did not meet subject standard
. (n=179)
(Il Did not meet intervention
Y standard (n=214)
Records screened > (1) Did not meet the control
(n=627) methods (n=35)
(IV) Did not have outcome measures
2 (n=29)
c
[
(9]
3] Y
(%]
Reports sought for retrieval | Reports not retrieved
(n=170) “1 (=110
Y
Reports assessed for eligibility _ | Reports excluded:
(n=60) | () Data missing (n=28)
— (Il) Data could not convert (n=20)
3
° Studies included in review
B (n=12)
Reports of included studies
(n=12)
-

Figure 1 Flowchart of the selection process.

Table 1 Basic characteristics, intervention measures, and rehabilitation indicators of the included literature

Author Groups Sample (maIeS::eXmaIe) Age (years) Intervention Frequency Outcomes
McKay E 10 5:5 63.51+4.93 10 minutes warm-up, 2 groups 3 times a week (1), (1), (), (IV)
etal. (7),2012 of lower limb exercises, 8 in each for 6 weeks
group (standing leg lifting, sitting leg
pressing, leg curling, knee extension)
C 12 4:8 60.58+8.05 Routine nursing
Tungtrongjit E 30 4:26 63.00+7.60 Quadriceps femoris exercise 3timesaday (), (IV), (V), (VI
etal. (8), 2012 for 3 weeks
C 30 6:24 65.90+7.20 Routine nursing -

Table 1 (continued)
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Table 1 (continued)

S .
Author Groups Sample (male:feexmale) Age (years) Intervention Frequency Outcomes
Calatayud E 22 - 66.80+4.80 15 minutes warm-up exercise and 3 days per week (II), (1), (IV), (V),
etal. (9), 2017 joint activity, 2 groups of self-weight for 8 weeks VI, (Vi)
training, each group repeated 20 times
C 22 - 66.70+3.10 Routine nursing -
Matassi et al. E 61 28:33 66.00+7.20 Flexibility training and muscle 5 days per week V)
(10), 2014 strengthening training for a duration of
6 weeks
C 61 35:26 67.00+7.70 Routine nursing -
Kim et al. (11), E 20 10:10 67.4+6.0  Water sports therapists guide muscle three times a (1)
2021 stretching and resistance exercises in week, and for
warm water 60 min each
time for
4-8 weeks
C 23 14:9 66.9+6.3  Routine nursing -
An et al. (12), E 18 - 71.1£3.30 Remote rehabilitation instruction: 2 times/day, (1, (V), (Vi)
2021 including warm-up, mobility, flexibility, 5 days/week for
strength and balance training 3 weeks
C 18 - 70.38+2.59 Routine nursing -
Beaupre et al. E 65 26:39 67.00+7.00 Resistance training and endurance three times a  (Il), (Ill), (V), (VI)
(13), 2004 training week for
4 weeks
C 66 33:33 67.00+6.00 Routine nursing -
Skoffer et al. E 30 11:19 70.70+7.30 Pressing, knee extension, knee flexion, 3 sessions per (VII), (IX)
(14), 2020 hip extension, hip abduction and week for
hip adduction in resistance training 4 weeks
machine
C 29 12:17 70.10+6.40 Live as usual -
Blasco et al. E 26 719 72.30+4.50 Lower limb intensive training and 12 training V), (VI), (VIII),
(15), 2020 balance orientation training under the sessions for (IX)
guidance of rehabilitation experts 4 weeks
C 26 11:15 70.90+9.50 Live as usual -
Dominguez- E 20 7:13 70.40+6.40 Balance and proprioception training 12 training (V), (VI), (VIII),
Navarro et al. sessions for (IX)
(16), 2021 4 weeks
C 21 714 70.20+5.60 Live as usual -
Villadsen et al. E 84 37:47 67.9+8.6  Chair stands, knee bends, muscle 8 weeks training (1, (v)
(17), 2014 extention
C 81 36:45 66.9+8.3  Routine nursing
Mitchell et al. E 57 27:30 70.6+£8.2  Knee flexion and extension 8 weeks training (1, (1
(18), 2005 C 57 21:36 70.0£7.2  Routine nursing

Rehabilitation index: (I) Flat Surface Walking Test; (ll) The Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC); (Ill)
The Short Form 36 (SF-36); (IV) Visual analog scale; (V) knee range of motion (ROM); (VI) quadriceps strength; (VIl) Stair-climbing test; (VIII)
Timed Up and Go; (IX) The Knee Injury and Osteoarthritis Outcome Score. E, experimental group; C, control group.
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Table 2 Risk of bias assessment based on the Cochrane Collaboration criteria
Random sequence Allocation Blindin Data Selective
Studies gu I inding ) . .IV Other bias  Ranking
generation concealment method integrity reporting
McKay et al. (7), 2012 Low Low Low Low Low Low A
Tungtrongjit et al. (8), 2012 Low Unclear Unclear Low Low Low C
Calatayud et al. (9), 2017 Low Unclear Low Low Low Low B
Matassi et al. (10), 2014 Unclear Low Low Low Low Low B
Kim et al. (11), 2021 Low Low Low Low Low Low A
An et al. (12), 2021 Low Low Low Low Low Low A
Beaupre et al. (13), 2004 Unclear Low Low Low Low Low B
Skoffer et al. (14), 2020 Low Low Low Low Low Low A
Blasco et al. (15), 2020 Unclear Low Low Low Low Low B
Dominguez-Navarro et al. (16), 2021 Low Low Low Low Low Low A
Villadsen et al. (17), 2014 Unclear Unclear Low Low Low Low B
Mitchell et al. (18), 2005 Low Low Unclear Low Low Low A
A, level A; B, level B; C, level C.
Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
AnJetal 2021 138.32 7.749 18 12791 673 18 17.7% 1041 [56515.17] -
Beaupre LA etal. 2004 93 16 65 93 15 66 14.2%  0.00[5.31,5.31] T
Blasco JM et al. 2020 1033 13 26 1018 136 26 7E% 1560[573,873 T
Calatayud J etal. 2017 101.2 10 22 964 10 22 11.58% 480F1.11,10.71] "_
Dominguez-MNavarra F et al. 2021 1048 87 15 10289 85 16 109% 1.90[4.16, 7.96] T
MatassiF etal 2014 114 10 &1 110 10 61 31.8%  4.00[0.45 7.55] =
Tungtrongjity etal. 2012 137 138 30 1091 173 30 6.4% 460[3.321252 T
Total (95% CI) 237 239 100.0%  4.28[2.28, 6.28] L]
Heterogeneity: Chir=1010, df=6(P=012); F=41% '_1 oo -E:U b SIEI 1DD'

Testfor overall effect: Z=4.19 (P = 0.0001)

Favours [experimental] Favours [contral]

Figure 2 Forest plot of the effect of preoperative exercise intervention on postoperative ROM. ROM, range of motion.

12 weeks. The number of patients dropped that out at
each observation point was statistically analyzed. The data
of 10 articles remained complete. There were 4 articles
(10,13,15,17) in which the randomization method was
specified but in which the grouping method was not clear,
and 3 articles (8,9,18) in which the intervention blind
method or data collection blind method was not specified.
Selective reporting bias and other biases were not observed.
The detailed risk of bias and literature quality level are

summarized in Table 2.

© Annals of Palliative Medicine. All rights reserved.

Meta-analysis result

Effect of preoperative exercise intervention on
postoperative knee ROM

A total of 7 articles (8-10,12,13,15,16) reported the
postoperative knee ROM indicators, and there was no
statistical between them (I°=41%; P=0.12). The fixed
effects model was used. Meta-analysis showed that there
was significant difference in ROM flexion between the
two groups (MD =4.28, 95% CI: 2.28 to 6.28; Z=4.19;
P<0.0001) as shown in Figure 2.
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Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Eeaupre LA et al. 2004 29 ] 65 28 9 BE  17.4% 1.00 [-2.08, 4.08] T
Blasco JM et al. 2020 148 589 26 133 53 26 17.8% 1.50 [-1.55, 4.55] T
Dominguez-Mavarro F etal 2021 1187 374 15 1185 34 16 0.3% 0.20[-25.20, 25.60] E—
Tungtrongjity etal. 2012 7a 28 an 83 34 30 B46% 2.20[0.60, 3.80]

Total (95% CI) 136 138 100.0% 1.86 [0.58, 3.15]

Heterogeneity: Chi*= 054, df=3 (P=0.91); F=0%
Test for overall effect: Z=2.84 (P=0.005)

-100 -50 0 50 100
Favours [experimental] Favours [control]

Figure 3 Forest plot of the effect of preoperative exercise intervention on quadriceps strength after surgery.

Experimental Control Mean Difference Mean Difference

Study or Subaroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
AnJetal 2021 2689 43 18 4189 842 18 88% -15.00[-19.37,-10.63] -
Beaupre LA et al. 2004 27 5 65 37 B9 66 395% -1000[-12.06,-7.94] u
Calatayud J et al. 2017 25 18 22307 20 22 1.3% -6 70 [16.94, 5.84)] -1
Kim S etal. 2021 286 33 0 392 32 23 441%  -1060[-12.55, -8.659] u
Mckay C etal. 2012 2751 188 10 3323 2089 12 06% -572[22.3210.88] T
Mitchell C et al. 2004 264 149 57 338 178 57 46%  -T40[13.43,-1.37] -
Tungtrongjity et al. 2012 312 222 30 489 261 30 11% 17 70[-2996,-5.44] -
Total (95% CI) 222 228 100.0% -10.59 [-11.88,-9.29] t

. 2 — - . L 1 1 1
Heterogeneity: Chi*= 7 66, df= 6 (P = 0.26); F= 22% '_1 m —5'E| b SIEI 1DU]

Test for overall effect: Z=16.03 (P = 0.00001)

Favours [experimental]  Favours [control]

Figure 4 Forest plot of the effect of preoperative exercise intervention on postoperative WOMAC score. WOMAC, The Western Ontario

and McMaster Universities Osteoarthritis Index.

Effect of preoperative exercise intervention on
quadriceps strength after surgery

A total of 4 articles (8,13,15,16) reported postoperative
quadriceps strength indicators and showed statistical
heterogeneity (I'=0%; P=0.91). The fixed effects model was
thus used. Meta-analysis showed that there was significant
difference in quadriceps strength values between the two
groups (MD =1.86; 95% CI: 0.58-3.15; Z=2.84; P=0.005) as

shown in Figure 3.

Effect of preoperative exercise intervention on
postoperative arthritis index score (WOMAC)

This indicator was reported in 7 articles (7-9,11-13,17). The
articles showed statistical homogeneity (I’'=22%, P=0.26),
and the fixed effects model was used. Meta-analysis showed
that there was significant difference in WOMAC score
between the two groups (MD =-10.59; 95% CI: —11.88 to
-9.29; Z=16.03; P<0.00001) as shown in Figure 4.

© Annals of Palliative Medicine. All rights reserved.

Effect of preoperative exercise intervention on
postoperative standing and walking test (TUG) score
This statistic was reported in 5 articles (9,12,14-16). The
articles showed statistical homogeneity (I’=20%; P=0.28),
and the fixed effects model was used. Meta-analysis showed
that there was significant difference in TUG score between
the two groups (MD =-1.29; 95% CI: —1.90 to -0.67;
7=4.08; P<0.0001) as shown in Figure 5.

Effect of preoperative exercise intervention on
postoperative SF-36 score

SF-36 score was reported in 5 articles (7,9,13,17,18), which
showed statistical homogeneity (I’=0%; P=0.42), and a fixed
effects model was used. There was a significant difference in the
quality of life score values between the two groups (MD =1.66;
95% CI: 1.13-2.20; Z=6.08; P<0.00001) as shown in Figure 6.

Sensitivity analysis and publication bias analysis
As there was no heterogeneity among the articles in the

Ann Palliat Med 2021;10(10):10986-10996 | https://dx.doi.org/10.21037/apm-21-2670
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Experimental Control Mean Difference Mean Difference
Study or Subaroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
AndJetal 2021 981 1.06 18 11.65 185 18 39.3% -1.84[-2.82 -0.86)]
Blasco JM etal 2020 16.2 L} 26 165 4] 26 42% -0.30[3.30 2.70]
Calatayud J etal. 2017 7 2 22 a7 23 22 235% -1.70[297,-043]
Dominguez-Mavarro F et al 2021 124 37 21 137 38 23 T8% -1.30[3.52 0492
Skoffer B et al. 2020 758 22 30 77 26 29 252% -0.20[1.43,1.03
Total (95% Cl) 117 118 100.0% -1.29 [-1.90, -0.67] |
Heterogeneity: Chi*= 5.03, df= 4 (P = 0.28); F= 20% = = ' = !
L -100 -50 a 50 100
Testfor overall effect: 2= 4.08 (P < 0.0001) Favours [experimental] Favours [control]
Figure 5 Forest plot of the effect of preoperative exercise intervention on postoperative TUG score. TUG, Timed Up and Go.
Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight [V, Fixed, 95% CI IV, Fixed, 95% CI
Eeaupre LA et al. 2004 552 34 61 54 31 65 21.4% 1.20[0.04, 2.36]
Calatayud J et al. 2017 897 24 22 89 2.3 22 14.9% 0.70[069 2.09
Mckay Cetal 2012 A8.7 34 10 86 3.2 12 37% 2.70[-0.08, 5.48]
Mitchell C et al. 2005 58 249 57 56 2.5 57 29.0% 2.00[1.01,2.99]
Villadsen Aetal 2014 589 34 a4 57 248 81  30.89% 2.00[1.04, 2.96]
Total (95% CI) 234 237 100.0% 1.66 [1.13, 2.20]
i R = - - CE= I t 1 t {
Heterogeneity, Chi*= 391, df=4 (P=042), F=0% oo a0 b a0 100

Test for overall effect: £=6.08 (P = 0.00001)

Favours [experimental] Favours [control]

Figure 6 Forest plot of the effect of preoperative exercise intervention on the postoperative SF-36 score. SF-36, The Short Form 36 of

Quality of Life.
O —
1 i
8 2 - |
=3 L
* 3 i
fof |
4 4 il
5 T ’ T - T 1
-100 -50 0 50 100
MD

Figure 7 Funnel plot of the ROM index. MD, mean difference;
SE, standard error; ROM, range of motion.

meta-analysis of the above 5 indicators, no sensitivity
analysis was performed. The funnel plot of the ROM index
with the highest number of included articles showed that
the two groups of funnels were unevenly distributed on
both sides, suggesting a possible publication bias, as shown

in Figure 7.

© Annals of Palliative Medicine. All rights reserved.

Discussion

TKA is a surgery that entails considerable trauma, bleeding,
severe stress, and postoperative complications. Perioperative
rehabilitation training directly determines whether the
surgery can be successful (19). In addition to age, fracture
severity, preoperative sedation and postoperative nursing,
preoperative rehabilitation exercise is another intervention
method that can affect the postoperative rehabilitation
effect of TKA (20). Researchers have long focused on post-
surgery motor rehabilitation, but related studies (7,8) have
shown that pre-operative functional exercise is of great
significance for the early rehabilitation after surgery. Thus
far, many such studies have been published. The study by
Liu et al. (21) involved a literature review and meta-analysis,
the results of which showed that patients who received
preoperative exercise intervention had less postoperative
6WMT score, less pain, and fewer adverse reactions. In
our study, more RCTs were included (a total number of

10), and the reported outcome indicators were different
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from the previous meta-analysis mentioned. Our results
showed that for the patients who received preoperative
exercise intervention, the knee flexion at 6-12 weeks after
operation was wider (MD =4.60; P<0.0001), the quadriceps
strength value was stronger (MD =1.86; P=0.005), the
arthritis index score (WOMAC) was less (MD =-10.74;
P<0.0001), the time taken for standing up and walking
test was less (MD =-1.29; P<0.001), but the early quality
of life score was higher (MD =1.15, P=0.008) than the
corresponding measures in the control group, suggesting
that preoperative exercise intervention can improve the
early rehabilitation effect after surgery. The preoperative
exercise intervention for patients undergoing TKA surgery
can help patients exercise the lower limb muscles, including
the muscles around the knee, which enhances the muscle
strength of the flexor and extensor muscles around the
knee, improves the stability of the knee joint, and helps
reduce the occurrence of postoperative complications (such
as lower extremity deep venous thrombosis, prosthesis
instability or dislocation, and infectious events) (22). In
addition, preoperative exercise intervention can improve
patients’ negative emotions, reduce stress reactions
during surgery, and promote wound healing (23). A few
studies (24) compared the effect of preoperative exercise
between TKA surgery and total hip arthroplasty (THA)
surgery, and found that preoperative exercise was equally
effective for both surgeries. The active and passive
movement of the knee joint before operation also can
improve the lower limb or local blood circulation,
effectively prevent joint adhesion or mechanization, and
reduce some early postoperative complications, such as
embolic events (lower limb venous thrombosis, pulmonary
embolism), prosthesis related events (dislocation, prosthesis
instability, device abnormality, etc.) and infectious events
(superficial infection and deep infection) (25).

Although preoperative exercise intervention is effective,
there is no uniform guideline for the intervention time,
frequency, or the measures of the exercise. McDonald
et al. (26) pointed out that the limb function exercise
guided by professional rehabilitation training nurses 3-8
weeks before operation could enable patients to fully
understand the essentials and functions of movement
in the long-term exercise process, improve the muscle

strength and the flexibility of joint capsule before operation,
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and significantly reduce the discomfort of postoperative
exercise, also improve the patient’s compliance and achieve
satisfactory results. In the 10 included articles of this study,
the intervention time was 4-8 weeks before surgery, and
the forms of exercise were also different. The intervention
measures mostly started with a warm-up exercise, followed
by a certain amount of mobility, flexibility, strength, and
balance training exercise, and finally concluded with a
relaxation exercise, with an intervention frequency of
2-5 times/week. One article (11) reported a method of
aquatic exercise, involving completing muscle stretching
and resistance exercise in warm water, which achieved
satisfactory results; another study (12) reported a method of
telerehabilitation guidance, involving completing exercise
intervention under the remote guidance of experts, which is
suitable for patients exercising at home. Despite measures
varied, all of these studies suggested that, care should
be taken due to the vulnerability of the patients to avoid
unnecessary injury.

The meta-analysis in this study only collected the data in
the early postoperative period (6-12 weeks) in the literature,
and did not investigate the long-term effects of preoperative
exercise. One study reported (10) that at 6-month and 1-year
postoperative follow-up, the ROM of knee flexion of the
two groups of patients would getting close, indicating that
the effect of preoperative exercise intervention is effective
in the early postoperative period, but its long-term effect
remains unclear.

In this study, sensitivity analysis was not performed
because statistical heterogeneity was not found between the
articles. However, the funnel plot showed that both sides
were asymmetric, which may be related to the small number
of included studies. Therefore, more RCTs with good
quality and more number of samples should be included for

the further study of this topic.

Conclusions

This meta-analysis included 10 articles with a total of 610
patients. The results showed that preoperative exercise
intervention before TKA could improve knee flexion
and flexibility, reduce inflammatory pain and stiffness,
and improve muscle strength and joint function, thereby

improving the quality of life of patients. Due to the small
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number of articles included in this study, the subject
remains to be further explored in a randomized controlled

study with a larger sample size.
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