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Effectiveness of muscle strengthening in 
early postoperative total knee arthroplasty: 
systematic review with meta-analysis
Eficácia do fortalecimento muscular no pós-operatório precoce de artroplastia total do joelho: 
revisão sistemática com metanálise
Eficacia del fortalecimiento muscular en el posoperatorio tras artroplastia total de rodilla: 
revisión sistemática con metaanálisis
Alany Gabrielli Leite1, Beatriz Batista Vicente2, Alessandra Madia Mantovani3, Allysiê Priscilla de Souza Cavina4

ABSTRACT | Total Knee Arthroplasty (TKA) is a surgical 

intervention, in which the affected joint is replaced by a 

prosthesis. Physical therapy is essential in rehabilitation 

after TKA, which can decrease the length of hospital stay, 

reduce symptoms and improve knee function. This study 

aimed to analyze the effects of muscle strengthening 

on the functioning of individuals with TKA in the early 

postoperative period. Studies were retrieved from the 

Pubmed, PEDro, LILACS, EMBASE, CINAHL and Cochrane 

Library databases, using following terms and keywords: 

Arthroplasties, Knee Replacement, Physiotherapy, 

Exercise, Rehabilitation and Postoperative. All included 

studies were assessed for methodological quality, using 

the PEDro Scale. Only randomized controlled trials 

involving unicompartmental knee replacement in the 

early postoperative period were included in this review. 

All meta-analyses were conducted using the Review 

Manager - RevMane software described as standardized 

mean difference (SMD) with 95% confidence intervals (CI). 

Nine studies were chosen to review the full text. The main 

findings demonstrated that muscle strengthening, after 

comparison with other variables, was effective only for the 

variable muscle strength (two studies, n=155; MD=−1.39, 

95% CI [−2.58, −0.19]; p=0,02; I²=96%) improving overall 

functioning. For the other analyses, however, no significant 

differences were observed. This study outcomes suggest 

muscle strengthening—when initiated in the early 

postoperative period—is better than the comparison 

conditions in knee functioning.

Keywords | Knee Arthroplasty; Exercise; Physical therapy; 

Postoperative; Rehabilitation.

RESUMO | A artroplastia total do joelho (ATJ) trata-se de 

uma intervenção cirúrgica, na qual ocorre a substituição 

da articulação afetada por uma prótese. A fisioterapia é 

fundamental na reabilitação após ATJ, podendo reduzir 

os sintomas e possibilitar a melhora da função do joelho. 

O objetivo foi analisar os efeitos do fortalecimento muscular 

na força, funcionalidade e dor de indivíduos com ATJ 

no período pós-operatório precoce. Os estudos foram 

selecionados por meio de seis bases de dados (PubmMed, 

PEDro, LILACS, Embase, CINAHL e Cochrane Library), 

utilizando os termos e descritores: Arthroplasties, Knee 

Replacement, Physiotherapy, Exercise, Rehabilitation e 
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Postoperative. Todos os estudos incluídos foram avaliados quanto 

à qualidade metodológica, utilizando a escala PEDro. Somente 

ensaios clínicos randomizados que envolveram ATJ unilateral 

primária no pós-operatório precoce foram incluídos. Todas as 

metanálises foram conduzidas por meio do software Review 

Manager (RevMan) e descritos por diferenças médias padronizadas 

(standardized mean difference - SMD) com intervalos de confiança de 

95% (IC). Escolheu-se nove estudos para revisão do texto completo. 

Os principais achados mostraram que o fortalecimento muscular, 

quando confrontado com as condições de comparação, foi eficaz 

apenas para a variável força muscular, demonstrando melhora 

na função geral (dois estudos, n=155; MD=-1,39, 95% IC [-2,58, 

-0,19]; p=0,02; I²=96%). Já para as demais análises não foram 

observadas diferenças significativas. Os achados do presente 

estudo demonstram que o fortalecimento muscular, quando 

iniciado principalmente no pós-operatório precoce de ATJ, é melhor 

que as condições de comparação na força muscular do joelho.

Descritores | Artroplastia Total do Joelho; Exercício; Fisioterapia; 

Pós-operatório; Reabilitação.

RESUMEN | La artroplastia total de rodilla (ATR) es una intervención 

quirúrgica que reemplaza la articulación afectada por una prótesis. 

La fisioterapia es esencial en la rehabilitación después de la ATR, 

pues se puede reducir los síntomas y mejorar la función de la 

rodilla. El objetivo de este estudio fue evaluar los efectos del 

fortalecimiento muscular sobre la fuerza, la funcionalidad y el 

dolor de los individuos con ATR en el posoperatorio temprano. 

Los estudios fueron seleccionados de seis bases de datos (PubMed, 

PEDro, LILACS, Embase, CINAHL y Cochrane Library), utilizando 

los términos y palabras clave: Arthroplasties, Knee Replacement, 

Physiotherapy, Exercise, Rehabilitation y Postoperative. Todos los 

estudios incluidos se evaluaron para determinar la calidad metodológica 

mediante el uso de la escala PEDro. Solo se incluyeron ensayos 

clínicos aleatorizados que incluyeron ATR unilateral primaria en el 

posoperatorio temprano. Todos los metaanálisis se realizaron en el 

software Review Manager (RevMan) y se describieron mediante la 

diferencia de media estandarizada (standardized mean difference 

–SMD) con intervalos de confianza (IC) del 95%. Se eligieron nueve 

estudios para análisis del texto completo. Los principales hallazgos 

revelaron que el fortalecimiento muscular, en comparación con las 

condiciones evaluadas, fue efectivo solo para la variable de fuerza 

muscular, lo cual ocasionó mejora en la función general (dos estudios, 

n=155; MD=-1,39, IC 95% [-2,58, -0,19]; p=0,02; I²=96%). Para los otros 

análisis, no se observaron diferencias significativas. Los hallazgos 

de este estudio revelaron que el fortalecimiento muscular, cuando se 

inicia principalmente en el período posoperatorio temprano de ATR, 

presenta una mejor respuesta que las condiciones evaluadas en la 

fuerza muscular de la rodilla.

Palabras clave | Artroplastia Total de Rodilla; Ejercicio; Fisioterapia; 

Posoperatorio; Rehabilitación.

INTRODUCTION

Osteoarthritis (OA) is a chronic joint disease 
characterized by the degeneration of the articular 
cartilage, associated with pain, stiffness, and functional 
disability1. It is the most common joint disease2, and is 
therefore considered a significant public health problem3. 
While OA can affect all joints, the knee is one of the 
most affected2. In advanced stages of the disease, total 
knee arthroplasty (TKA) is frequently performed4. TKA is 
a surgical intervention in which the affected joint is replaced 
with a prosthesis5. It is a reference in relieving pain and 
improving functionality and quality of life since it presents 
very satisfactory results in the postoperative (PO) period6.

Physical therapy is essential in rehabilitation after TKA7, 
and can reduce hospitalization time, alleviate symptoms, 
and improve knee functioning8. Rehabilitation involves 
exercises generally implemented from the preoperative 
phase, continue throughout the hospitalization period, 
and are maintained for an additional one to two months 

after discharge. Thus, rehabilitation, whether during 
hospitalization or within the first two months after 
surgery, is referred to as early rehabilitation9.

In the early postoperative of knee replacement, one of 
the main objectives of hospital physical therapy is to prepare 
patients for discharge, focusing on early mobilization, 
aiming to improve range of motion (ROM) and muscle 
strength10. Moreover, treatment modalities to alleviate 
symptoms of pain and edema around the knee should 
always be present in the protocol, due to their relationship 
with dysfunctions observed in the early or late PO7.

The initial phase of rehabilitation is extremely 
important, as approximately 60% of quadriceps muscle 
strength and 88% of functional performance are lost 
within the first month after surgery11. Thus, exercises 
aimed at restoring muscle strength help reduce the risk 
of postoperative-related complications, such as pain, 
stiffness, and reduced functioning12.

Therefore, physical therapy in the postoperative of TKA 
may involve exercises aimed at reducing pain, swelling, 
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improving muscle strength, especially of the quadriceps 
muscle, and knee range of motion, in an attempt to improve 
individuals’ functioning13, in addition to exercises aimed at 
gait, balance and activities of daily living10.

Achieving functional independence as early as possible 
is an important factor in the management of patients 
after TKA. However, despite the numerous rehabilitation 
programs available, there are few studies aimed at 
demonstrate their effectiveness or guide rehabilitation 
in the PO of TKA, thereby achieving functional 
improvement in patients. Therefore, this systematic review 
aims to analyze the effects of physical therapy exercise 
on the functioning individuals with TKA in the early 
postoperative period.

METHODOLOGY

Search strategy

To identify relevant studies An electronic search 
was conducted on December 14, 2022 in the following 
databases: PubMed, PEDro, LILACS, Embase, 
CINAHL, and Cochrane Library. The searches were 
conducted using the Health Sciences Descriptors 
(DeCS) in English, with the following keywords: 
Arthroplasties, Knee Replacement (and synonyms 
Arthroplasties, Replacement, Knee; Arthroplasty, Knee; 
Arthroplasty, Knee Replacement; Arthroplasty, Total 
Knee; Knee Arthroplasty; Knee Arthroplasty, Total; 
Knee Replacement Arthroplasties; Knee Replacement 
Arthroplasty; Knee Replacement, Total; Replacement 
Arthroplasties, Knee; Replacement Arthroplasty, Knee; 
Replacement, Total Knee; Total Knee Arthroplasty, 
and Total Knee Replacement), Physiotherapy (and 
synonyms Physical therapy specialty and Physical 
therapy modalities), Exercise, Rehabilitation, and 
Postoperative. These terms were used independently 
and then combined with Boolean operators (AND/OR) 
to increase the sensitivity and specificity of the search. 
Evidence-based information was used: randomized, 
controlled, or quasi-experimental clinical trials.

Study selection

The selected studies involved TKA in the early 
postoperative period (up to two months after surgery) 
in human participants, in which the effects of resistance 

exercise on the general functioning of the individuals 
were evaluated. Articles describing the outcomes, 
comparing postoperative strengthening exercises with 
usual care, or comparing different types of postoperative 
physical therapy exercises were included in this review. 
Other eligibility criteria were also used:

•	 Articles available in full text;
•	 Articles in English;
•	 Randomized, controlled, or quasi-experimental 

clinical trials;
•	 Exercise intervention proposed by physical therapists;
•	 The intervention may begin in the early 

postoperative period, before discharge, in the 
hospital setting, or after discharge, in the outpatient 
clinic or at home;

•	 Participants of both sexes, adults (age ≥18 years), 
with unicompartmental knee replacement in the 
postoperative period.

Articles published in a language other than English, 
whose full text was not available, that discussed arthroplasty 
in a joint other than the knee or that addressed partial rather 
than total arthroplasty, that did not evaluate functioning as 
an outcome, and pilot studies were excluded. Interventions, 
including electrical stimulation, acupuncture, cryotherapy, 
hydrotherapy, Pilates, or electrical modalities such as 
continuous passive movement, were excluded because 
they are considered complementary to interventions 
based on exercises conducted by the physical therapist14. 
Studies related to telerehabilitation, animal studies, 
and articles not directly related to the subject were also 
excluded from this review.

Based on the inclusion criteria, an initial screening of 
titles was conducted, followed by an analysis of abstracts to 
identify potentially relevant articles. The full-text articles 
extracted for final review were then screened. These steps 
were performed independently by two authors. If there were 
differences in the final selection, a third evaluator would 
decide whether to include or exclude discrepant articles.

Data extraction

Outcome data, including final values of means, 
standard deviations, and sample size, were extracted by 
two reviewers. The data extraction process was performed 
using a standardized form. The extracted data included the 
type of study, country and year of publication, sample size, 
participant characteristics (age and sex), characteristics of 
the physical therapy intervention (type, setting, supervision, 
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duration, frequency, intensity, onset, and follow-up time), 
characteristics of the control intervention (frequency and 
intensity) and main findings in each outcome category 
(joint and muscle function, functional performance, 
and self-reported outcomes). Disagreements between 
authors were resolved by a third, more experienced author, 
who decided the definitive outcome.

Assessment of the methodological quality 
of the studies

All included studies were assessed for methodological 
quality using the Physical Therapy Evidence Database 
(PEDro) scale14,15. Two independent reviewers also 
performed this process, and, again, the consensus 
method was adopted. Each study was assessed for 
random allocation, allocation concealment, baseline 
comparability, blinding of participants, therapists, and 
assessors, adequate follow-up, intention-to-treat analysis, 
intergroup comparison, point estimates, and variability. 
A score greater than or equal to seven was considered 
“high quality,” a score of five or six was considered 
“moderate quality,” and a score less than or equal to 
four was considered “poor quality.” Studies previously 
assessed and listed in the PEDro database had these 
scores adopted. Methodological quality was not an 
inclusion criterion.

Data synthesis and analysis

A grouping was performed, considering all studies, 
for the variables of body function and/or activity of 
the participants. For this purpose, parameters such as pain, 
strength, ROM, quality of life (QoL), balance, and gait 
speed were used to observe the effects of physical therapy 
exercise, regardless of the comparison with other exercises 
or with the control condition.

All meta-analyses were conducted using the 
Review Manager (RevMan) software (version 5.3, 
Copenhagen: The Nordic Cochrane Centre, The Cochrane 
Collaboration, 2014). The pooled estimates were calculated 
using a random effect model, due to the heterogeneity 
of the studies (represented by I²). The data were pooled 
in meta-analyses and described as standardized mean 
differences (SMD) with 95% confidence intervals (CI). 
The effect size was interpreted as: 0.2 representing 
a small effect size, 0.5 as moderate, and 0.8 as a large 
effect size16.

RESULTS

Eligible studies

Initially, a total of 4,666 records were identified from 
the search in the six databases. The initial search in the 
PubMed database generated 378 results; the original 
query in the PEDro database resulted in 3,886 entries; 
in the LILACS database, 55 results were found; in the 
Embase database, 191 entries; the query in the CINAHL 
database obtained 53 results; and, finally, the Cochrane 
Library admitted 103 results.

After assessing relevance and removing duplicates, 
the remaining 1,363 articles were screened by title, 
resulting in 1,175 ineligible articles. The remaining 188 
articles were selected based on their abstracts, and of 
these, 83 articles had their full texts evaluated. Of these 
studies, 74 were excluded: 4 did not have a control group, 
48 did not have full text available, one used cryotherapy, 
two used continuous passive motion, 5 included bilateral 
TKA, 2 were protocols, 3 used electrical stimulation, 
and nine were excluded due to other criteria. Finally, 
nine articles16-24 were considered eligible and included 
in this review.

Figure 1 shows the schematic process of study selection 
based on a PRISMA flowchart.

Total articles found (n=4666)
PubMed (n=378)
PEDro (n=3886)

Lilacs (n=55)
EMBASE (n=191)
CINAHL (n=53)

Cochrane (n=103)

After removal of duplicates (n=1363)

Deleted (n=74)
No control group (n=4)
Full text unavailable (n=48)
Cryotherapy (n=1)
CPM (n=2)
Bilateral TKA (n=5)
Protocol (n=2)
Electrical stimulation (n=3)
Others (n=9)

Articles included for 
systematic review and

meta-analysis (n=9)

Deleted after title (n=1175)
and abstract reading (n=105)

Id
en

tifi
ca

tio
n

So
rt

in
g

El
ig

ib
ili

ty
In

cl
ud

ed

Available articles 
for full reading (n=83)

Figure 1. Flowchart representing the selection of studies
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The PEDro scale, used to assess the methodological 
quality of the included studies, presented an average of 
7.1 points. Seven of the studies were considered to be 
of moderate to high quality17-19,21-23. Figure 2 shows the 
number of clinical trials that met each criterion.

Figure 2. Number of studies for each quality criterion in the 
PEDro scale

The nine eligible studies were published from 200624 to 
202123. These studies involved a total of 1,174 participants 
of both sexes. The profile and age of the participants 
varied between adults18,19,24 and older adults16,17,20-24, with 
an age range of 5018 to 82 years20. All individuals had 
unicompartmental knee replacement and were in the 
postoperative period.

The studies were published in Japan16,22, Spain17, 
Pakistan18, Australia19, China20, the United States21, 
the Netherlands23, and the United Kingdom24. Of the 
nine studies included, one was a non-randomized clinical 
trial20,22, and the other eight studies were randomized 
clinical trials16-19,21,23,24.

The protocols consisted of a standard rehabilitation 
program plus seated side tapping (SST) training16, 
rehabilitation training and training with a dynamometric 
platform17, functional home training1, inpatient 
rehabilitation combined with a home-based program and 
home-based program alone19, educational program and cycle 
ergometer training20, in-clinic and community-based 
exercises21, rehabilitation four hours after surgery or two 
days after surgery22, twice-daily exercises23, and outpatient 
or home-based training24. All studies had a comparison 
group. Table 1 summarizes the characteristics of the 
included studies.

Meta-analysis

Analyses comparing strengthening exercises with 
control conditions were performed using the mean 
difference measure for overall knee strength (Figure 3). 
The results of the pooled data demonstrated that the 
interventions in the experimental group were effective 
compared with the control group conditions, with a small 
effect size (two studies, n=155; MD=-1.39, 95% CI [-2.58, 
-0.19]; p=0.02; I²=96%).

Experimental Control Mean Di�erence Mean Di�erence
Study or Subgroup
Kubota 2021
Kubota 2021
Sano 2018
Sano 2018

Total (95% CI)

Heterogeneity: Chi2 = 76.42, df = 3 (p < 0.00001); I2 = 96%
Test for overall e�ect: Z = 2.27 (p = 0.02) Favors [experimental]  Favors [control]

IV, Fixed, 95% CI
-27.90 [-37.15, -18.65]
-22.50 [-28.96, -16.04]

-0.10 [-2.03, 1.83]
-0.20 [-1.79, 1.39]

-1.39 [-2.58, -0.19]

IV, Fixed, 95% CI
25.2

4.7
7.7
6.7

Mean
13.3

2.3
2.9
2.4

SD
20
21
20
17

78

Total
53.1
27.2

7.8
6.9

Mean
16.4
14.2

3.3
2.4

SD
20
19
20
18

77

Total
1.7%
3.4%

38.5%
56.4%

100.0%

Weight

Figure 3. Forest plot illustrating the effects of strengthening exercise compared with control conditions for overall strength (n=155)

An analysis was performed to compare the effects 
of strengthening exercise with the control condition 
for VAS. The experimental condition showed a small 
favorable effect compared with the control condition 
for the VAS variable, presenting a small effect size 
(four studies, n=562; MD=-0.28, 95% CI [-0.60, 
4.87]; p=0.09; I²=94%). Kubota et al.22 analyzed four 
timepoints after the intervention: three days, three 

weeks, six months, and 12 months. While Shabbir et al.18 
evaluated the intervention after four weeks post-
operatively, Hamilton et al.24 analyzed the data at six, 
eight, and 14 weeks post-operatively, and Liu et al.20 
analyzed the data after 12 weeks of intervention. Thus, 
it was decided to use only the results of the third22, 
fourth18, sixth24, and 12th20 weeks in the studies16,22 

for this analysis.
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Figure 5 presents the results of the analyses of studies 
that compared the effects of strengthening exercises with 
control conditions for the WOMAC questionnaire. 
The variable analyzed did not demonstrate a significant 
effect compared with the control condition (three studies, 
n=273; MD=-1.52, 95% CI [-4.01, 0.96]; p=0.23; I²=23%).

DISCUSSION

The present study aimed to analyze the effects of muscle 
strengthening in individuals with total TKA and compare 
them with the intervention and early postoperative periods 
on strength, pain, and functionality outcomes. The main 
findings of this study demonstrated that strengthening, 
when compared with other conditions, was effective only in 
increasing knee muscle strength with functionality outcome. 
However, when compared with the control condition, 
strength exercise did not show superiority in variables 
such as VAS and the WOMAC questionnaire.

A total of two studies16,22 (n=155 participants) compared 
muscle strengthening associated with SST training16 
and early rehabilitation22, to analyze knee functionality 
with the variable muscle strength, demonstrating that 
muscle strengthening, when related to a trunk mobility 
program and started early, is more effective than the other 
interventions performed in the comparison groups. 

Three studies25-27 evaluated whether trunk strength 
and mobility were associated with the performance and 
functionality of elderly patients. According to Kim et al.26, 
isometric and dynamic trunk exercises increase gait speed, 
and exercises that incorporate strength and coordination27 
may be beneficial for improving function. These results 
support the present study, demonstrating that trunk 
exercises and early rehabilitation associated with muscle 
strengthening improve patient functionality.

Regarding the findings about the VAS, favorable 
results of strengthening were observed in the experimental 
condition in the exploratory analysis18,20,22,24, but with a 
small effect. According to Winter et al.28, there was no 
increase in pain after performing muscle strength training 
in patients with TKA in the postoperative period. It was 
also found that the reduction in muscle strength in 
the PO period is due to decreased muscle activation29, 
resulting in swelling, inflammation, and joint damage30. 
Therefore, early rehabilitation should be initiated with a 
focus on strength training and neuromuscular activation 
to increase neuromuscular activation and mitigate 
the consequences that can lead to pain31,32. Therefore, 
performing early muscle strengthening in conjunction 
with neuromuscular activation can reduce postoperative 
pain, leading to more satisfactory results.

For the outcome of functionality, using the WOMAC-
PF questionnaire as a variable, the exploratory analysis 

Experimental Control Mean Di�erence Mean Di�erence
Study or Subgroup
Hamilton 2020
Kubota 2021
Liu 2018
Shabbir 2017

Total (95% CI)

Heterogeneity: Chi2 = 46.20, df = 3 (p < 0.00001); I2 = 94%
Test for overall e�ect: Z = 1.72 (p = 0.09) Favors [experimental]  Favors [control]
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-0.70 [-1.13, -0.27]
-0.90 [-2.59, 0.79]

3.67 [2.47, 4.87]

-0.28 [-0.60, 0.04]

IV, Fixed, 95% CI
2.72
0.39
-5.2

5

Mean
2.52
0.75

4
0.71

SD
163

41
43
31

278

Total
3.09
1.09
-4.3
1.33

Mean
2.51
1.17

4
3.32

SD
171

39
43
31

284

Total
35.0%
54.3%

3.6%
7.1%

100.0%

Weight

Figure 4. Forest plot illustrating the effects of strengthening exercises compared with control conditions for pain (n=562)
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Figure 5. Forest plot illustrating the effects of physical therapy exercise compared with control conditions for ROM (n=419) and 
WOMAC questionnaire (n=273)
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of this meta-analysis also showed no significant effects 
for strengthening exercises compared with the control 
group20,21,23. Kim et al.31 investigated the functional results 
after the application of a critical pathway for hospital 
rehabilitation of TKA. The exercise program included 
an early rehabilitation protocol, followed by intensive 
rehabilitation, which consisted of progressive gait training 
using a positive pressure treadmill for the lower limbs, 
aerobic exercises on a stationary ergometer, and progressive 
resistance exercises. The evaluations were performed 
preoperatively, one month, and three months PO. 
In this study, the WOMAC-PF pain and function scores 
demonstrated significant improvement at one month 
post-TKA. In contrast, the WOMAC-PF stiffness score 
showed gradual yet substantial improvements over the 
subsequent three months. These results contrast with the 
findings of the present study, which may be explained by 
the fact that an intensive rehabilitation program promotes 
short- and medium-term improvement in functional 
capacity after TKA in severe OA32. 

Therefore, physical therapy interventions, including 
muscle strengthening, are beneficial for the recovery of 
short-term postoperative physical function after TKA33. 
These results may be explained by the fact that muscle 
strengthening restores neuromuscular control, in addition 
to reducing pain and improving the patient’s function and 
quality of life29,30. Therefore, performing physical therapy 
exercises after TKA brings clear benefits.

One of the limitations of the study was the lack of 
randomized clinical trials in the literature that investigated 
the topic addressed to be included in this systematic 
review. Furthermore, they did not determine the validity 
and reliability of the integrity of the types of exercises 
administered, the instruments used, or the adequacy 
of the statistical analysis employed in the studies. 
There were difficulties or a shortage of studies to stratify 
the exploratory subanalyses due to the heterogeneity 
of the studies in terms of age, sex, type of physical 
therapy exercise, variables analyzed, intervention time, 
and comparison with another activity. Despite this, 
the methodological quality of the included studies 
should be taken into consideration.

It is worth noting that the results of the present study 
allow trained professionals to use strengthening exercises as 
an intervention measure in the early and late PO of TKA, 
especially if the objective is to improve knee function. 
It is also worth noting that this systematic review grouped 
the results in a well-founded manner, generating only 
meta-analyses with the largest number of studies possible.

Further studies are required to evaluate these results, 
allowing for a more precise conclusion to be drawn 
about the best types of exercises, intervention times, 
and assessment methods for TKA, and for obtaining an 
improved clinical practice.

CONCLUSION

This review demonstrates that studies are available 
on rehabilitation with strengthening exercises following 
TKA surgery in the immediate postoperative period. 
The findings of the present study demonstrate that 
strength exercise, when initiated mainly in the early 
PO of TKA, is better than the comparison conditions 
in muscle strength for knee functionality.
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