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Abstract

Introduction. Total hip arthroplasty (THA) is the most common, successful modern surgical intervention in orthopedic practice.
Physiotherapy interventions are a major part of patient rehabilitation following THA. This study aimed to evaluate the effectiveness
of physiotherapy interventions for improving functional outcomes following THA.

Methods. This narrative review was conducted on electronic platforms and databases, including PubMed, PEDro, CINAHL,
and EMBASE, using a combination of search terms related to “physical therapy”, “physiotherapy”, “physical exercise”, “physio-
therapy intervention”, “hip arthroplasty”, “total hip arthroplasty”, and “hip joint replacement”. Inclusion criteria included rand-
omized controlled trials or clinical trials published in English from 2014 to 2021. Where THA was recognized as the primary
concern, and physiotherapy management was one of the treatment options.

Results. The initial search of the databases revealed a total of 77 studies. Of those studies, 19 were selected as potentially
meeting the inclusion criteria. Eventually, 10 studies were analyzed for the narrative review’s final conclusions. The evaluations
supported the hypothesis that physiotherapy interventions have favorable outcomes for patients with THA.

Conclusions. After reviewing, it has been revealed that physiotherapy can improve physical function, balance, range of motion,

muscle strength, and gait pattern following THA.
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Introduction

Total hip arthroplasty (THA) is the most widely performed
orthopedic procedure for elderly patients with hip osteoar-
thritis [1]. It is the best surgical technique for osteoarthritis;
since this intervention improves the patient’s quality of life
(QOL) and encourages the patient’s return to daily activities.
Physical rehabilitation is one of the best treatment options
following THA [2]. Physiotherapy is essential for improving
the strength of muscles and gait speed in patients with THA
[3]. Patients who get a THA without a restoration program
will develop functional limitations within 1 year of the surgical
procedure [4]. Physiotherapy improves the patient’s porta-
bility and functional capability during hospitalization and after
discharge [2].

Jogi et al. [5] stated that a person’s mobility and actual
capacity, which include regular activities like transfers and
self-care, are subsequently restricted by balance difficulties,
which are also linked to a higher risk of falling. Individuals with
severe hip OA require a THA to reduce the risk of falling [5].
Post-operative therapeutic programs following THA may differ
across different rehabilitation settings and regularly empha-
size joint range of motion (ROM) and muscle strengthening
exercises [6].

Patients who achieved greater muscle strength were identi-
fied as having valuable impacts on practical execution and
personal satisfaction, for example, chair raising, step climb-
ing, and gait execution [7]. Muscle-strengthening activities
should proceed in any event 1 year after THA [8]. Physiother-
apist-coordinated rehabilitation seems advantageous for pa-
tients with a THA [3]. Sensibly, there is an incredible potential

for development, as weight-bearing activities and dynamic
strength training are associated with good results [9].

Monaghan et al. (2017) revealed that the rates of THR are
expanding globally, particularly in the UK and Ireland [10].
In Australia, the United States, New Zealand, and Canada;
the reported rates have increased from 70 to 150 for essen-
tial THA [11]. In Europe, aquatic treatment is usually utilized in
the post-operative period in patients undergoing a THA [12].
In the Netherlands, 86.7% of THAs were performed due to hip
OA in 2015 [13].

Physiotherapy is a significant piece of patient rehabilita-
tion following THA, including adaptability exercises, strength-
ening activities, cardio-respiratory wellness training, aerobic
activities, and weight-bearing exercises [14]. THA is normally
followed by an extensive rehabilitation program focused on
muscle strengthening, stretching, ROM exercises, gait recov-
ery, neuromuscular capacity, and proprioception [15]. This
narrative review aimed to explore the effects of exercise ther-
apy techniques specific to enhancing functional status after
THA, as people do not comply with the rehabilitation proto-
cols as a whole after THA.

Subjects and methods
Search strategy

We performed this narrative review using electronic plat-
forms and databases, including PubMed, PEDro, CINAHL,
and EMBASE, searching a combination of search terms re-
lated to “physical therapy”, “physiotherapy”, “physical exer-
", “total

cise”, “physiotherapy intervention”, “hip arthroplasty”,
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hip arthroplasty”, and “hip joint replacement”. The inclusion
criteria consisted of studies that were randomized con-
trolled trials or published clinical trials, which identified THA
as the primary concern and physiotherapy management as
one of the treatment options (Figure 1).

Study selection

The title and abstract provided the foundation for the ini-
tial examination. The title and abstract were accessible and
identified related studies. Wherever it seemed uncertain, the
pertinent full-text studies were carefully read, assessing the
criteria for inclusion and exclusion.

Eligibility criteria

The following criteria included studies for the review, ran-
domized controlled or clinical trials, THA, studies from 2014—
2021, moderate Pedro scale scores, and studies in the Eng-
lish language. The exclusion criteria are as follows: abstract
published papers, conference papers, qualitative and obser-
vational studies, and articles in non-English languages.

Quality appraisal

Critical appraisal of the included studies was conducted
independently with the Pedro scale being used to score the
individual quality of each selected study.

Results

We evaluated the results of a few randomized control
trials to find out the efficacy of physiotherapy interventions

following THA procedures. Table 1 provides a summary of the
scholarly studies, including outcome measurements, inter-
ventions, and results of the selected articles.

An examination of the quality evaluation using the PEDro
score is shown in Table 2. The trials’ overall quality was rated
as moderate, with a grading based on the PEDro scale. This
narrative review consisted of 10 randomized control trials to
evaluate the effectiveness of physiotherapy interventions fol-
lowing THA. After reviewing the results, a favorable outcome
was found in applying physiotherapy exercises for improv-
ing functional activities following THA.

Discussion

We examined the effectiveness of physical exercise in-
terventions in patients with THA through this narrative study.
Winther et al. [16] conducted a study to evaluate muscle power
after maximal strength training and conventional physio-
therapy during THA rehabilitation. The MST Group performed
leg press and abduction exercises on the operated leg for
4 x 5 repetitions, 3 times a week for up to 3 months, and the
CP group used low or no external loads for 10-20 repetitions
in each series. The study revealed that MST increased muscle
strength more than CP in THA patients after rehabilitation in
clinical practice. After primary THA, muscle strength is re-
garded as a key outcome. As a result, there was little proof
found in research supporting the beneficial effects of pro-
gressive resistance exercise before or after THA on func-
tional performance and muscular strength [9].

Umpierres et al. [17] conducted a study to determine
whether physical therapy is effective in reducing functional dif-
ficulties after THA. The THAPCP group was provided physio-
therapeutic interventions and gait practice by a physiothera-
pist, and in the THAP group assistance was provided through
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Table 1. Outcome measures, interventions, and results of the articles

that patients reach
optimal functional results

Journal
S/N Author Subjects Study design | Intervention Tools Impression #EDTE name,
scale country,
and year
1 Winther 60 subjects RCT mentioned | 6-minute walk test MST enhances muscle 7/10 Acta
etal. muscle strength below in the HHS scale strength more than CP Orthopae-
(2018) training (MST): 31 discussion HOOS question- in THA subjects after dica
[16] conventional section naire completion of rehabilitation Norway
physiotherapy: 29 SF-12 score 2018
2 Umpierres 106 patients RCT mentioned muscle strength physiotherapy interven- 7/10 JRDA
etal. total hip arthroplasty | double-blind | below in the force tion improved functional Brazil
(2014) physiotherapy discussion goniometry capacity over a short 2014
[17] care protocol section SF-36 scale period of time and
(THAPCP = 54) Merle d’Aubigné improved the QOL of
total hip arthroplasty and postel score patients after THA
protocol
(THAP = 52)
3 Rampazo- 60 years old RCT mentioned HHS scale exercise on a cycle 5/10 Trials
Lacativa and | and older subjects | prospective, | below in the SPPB test ergometer mixed with Brazil
D’Elboux with OA hip primary | single-center | discussion SF-36 scale and | standard exercise improved 2015
(2015) unilateral THA pilot RCT section WOMAC test function, physical ability,
[18] and QOL
4 Jogi 63 patients typical RCT mentioned BBS balance and functional 5/10 SAGE
et al. exercise = 33 below in the TUG test mobility significantly Open
(2015) typical exercise plus discussion WOMAC test revealed greater improve- Medicine
[5] balance = 30) section ABC Scale ments compared to typical Canada
exercises alone 2015
5 | Nakanowatari 33 patients RCT mentioned block test applying SEA and MHL 8/10 Physical
etal SEA =11 below in the VAS during early post-surgical Therapy
(2016) MHL = 11 discussion TUG and . interven-tion.can create | . Research
[19] CG =11 section WOMAC test important changes in Japan
useful LLD after THA 2016
6 Monaghan 63 subjects RCT mentioned WOMAC test physiotherapy conducted | 8/10 Physio-
etal. usual care group below in the walking speed practical intervention therapy
(2017) (UCG = 31) discussion hip abduction program after THR may Ireland
[10] functional exercise section dynamometry, pick up huge useful 2017
+ usual care group SF-12 scale, improve-ment contrasted
(FE + UCG = 32) and VAS score with UCG
7 Matheis 39 patients RCT mentioned goniometer mobilization and strength | 5/10 | Journal of
and Stoggl intervention below in the stopwatch training of the hip muscles Bodywork
(2018) group = 20 discussion MMT with THA improves and Move-
[20] control section 6-minute walk test hip ROM and gait ment
group = 19 performance compared Therapies
to standard PT Germany
2018
8 Nankaku 28 patients RCT mentioned | goniometer MMT therapeutic exercise 4/10 Disability
etal. exercise group = 14 below in the TUG test programs concentrating and Reha-
(2016) control group = 14 discussion on hip external rotator bilitation
[21] section muscle may prompt huge Japan
improvement in hip 2016
abductor muscle strength
and gait capability
9 | Nakanowatar 33 patients RCT mentioned block test SEA and MHL suggest 5/10 Physio-
et al. SEA =11 single below in the VAS score that their use may be therapy
(2015) MHL = 11 blind discussion WOMAC test useful for improving func- Japan
[11] CG=11 section tional LLD recovery in the 2015
early phase after THA
10 | Krastanova 152 subjects RCT mentioned MMT kinesiotherapy and 5/10 Folia
et al. female = 107 below in the goniometry ergotherapy can result Medica
(2017) male = 45 discussion VAS score in a considerably faster Bulgaria
[22] section recovery and ensure 2017

ABC - activities-specific balance confidence scale, BBS — Berg balance scale, HHS — Harris hip score, HOOS - hip disability and osteoarthritis
outcome score, LLD — leg length discrepancy, MHL — modifiable heel lift, MMT — manual muscle test, MST — maximal strength training,

RCT - randomized clinical trial, SEA — specific exercise approach, TUG — time up and go test, UCG — usual care group, VAS — visual analog
scale, WOMAC - Western Ontario and McMaster universities osteoarthritis index
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Table 2. Quality assessment through the PEDro scale

1;:?' Author, year of publication PEDro seale oriteria J:;‘:‘;
’ 1 3 4 5 6 7 8 9 10 | 11
1 Winther et al. (2018) [16] + + + - - - + + + + 7
2 Umpierres et al. (2014) [17] + + + + - - + - + +
3 Rampazo-Lacativa and D’Elboux (2015) [18] + - + - - - + - + + 5
4 Jogi et al. (2015) [5] + - + - - - + - + + 5
5 Nakanowatari et al. (2016) [19] + + + - - + + + + + 8
6 Monaghan et al. (2017) [10] - + + - - + + + + + 8
7 Matheis and Stdggl (2018) [20] + - + - - - + - + + 5
8 Nankaku et al. (2016) [21] + - + - - - + - - + 4
9 Nakanowatari et al. (2015) [11] + - + - - - + - + + 5
10 Krastanova et al. (2017) [22] + - + - - - + - + + 5

a multidisciplinary team for the hip group without physiother-
apy. Both groups received intervention for 3 repetitions of
12 complete movements for each exercise. The developed
physiotherapy rehabilitation protocol implemented in routine
care by the hip multidisciplinary care group yielded functional
improvements in patients receiving THA. An exercise program
with regular mobilization, physical therapy, and gait practices
should also be considered for the success of rehabilitation
and the reduction in the length of hospital stays [23].

According to Rampazo-Lacativa and D’Elboux [18], the
purpose of their RCT study was to determine the effect of
conventional exercises performed alongside ergometer cy-
cling for physical function and QOL in elderly THA patients.
Exercises on a cycle ergometer and standard exercises were
performed by Group I, while just standard exercises were
performed by Group II. Both groups got treatment twice a week
for eight weeks. The findings of this study displayed that cycle
ergometers combined with conventional exercises showed
better results in function, physical performance, and QOL.
The cycle ergometer requires motor skills to complete tasks,
engages the hip, knee, and ankle muscle groups, and encour-
ages the enhancement and maintenance ofthe range of mo-
tion of the joints of the lower limbs [24].

Jogi et al. [5] designed a study to evaluate the efficacy of
balance exercises in the early post-operative period after THA
and TKA. The randomized groups received treatment with
ten repetitions of exercise thrice daily, 1-2 times a week for
five weeks. The TE group performed seven particular joint
ROM and muscular strength exercises and the TEB groups
performed the standard exercises along with three balanc-
ing exercises. Balance and functional mobility significantly
improved compared to typical exercises alone. Another RCT
reported that two physical therapists who regularly performed
physiotherapy with THA or TKA patients after surgery used
normal joint ROM, muscular strength, and balance activities,
which demonstrated significant effects [6].

Nakanowatari et al. [19] conducted an RCT study to ex-
plore the efficacy of specific exercise approaches or a modifi-
able heel lift to enhance functional LLD after THA. The MHL
group used an insole-style heel lift to treat functional LLD,
while the CG group received standard physical treatment
following THA. The SEA group engaged in exercises to im-
prove hip contractures and lumbar scoliosis. These three dif-
ferent groups received interventions once daily until discharge.
The findings of this study displayed that SEA and MHL during

early post-surgical intervention can create important changes
in useful LLD after THA. A parallel study displayed proprio-
ceptive neuromuscular facilitation (PNF) techniques are well
recognized for expanding the limited range of motion of the
hip joints through post-isometric relaxation [25].

According to Monaghan et al. [10], the research investi-
gated the effectiveness of a functional workout program after
THA under the supervision of a physiotherapist. The control
group adhered to the standard treatment regimen without
any exercise program, while the experimental group re-
ceived functional exercises under the supervision of a licensed
physiotherapist. Both groups received intervention twice
weekly for a total of 6 weeks, with each session lasting 35 min.
Physical therapy techniques may exhibit noticeably superior
improvement around 12 and 18 weeks after THA than UCG.
Five to twelve months after THA, the training group walked
much more than the control group. According to the findings
of another RCT study, there was a beneficial outcome forthe
training group who walked much more than the control group
five to twelve months after THA [26].

Matheis and St6ggl [20] conducted a study to improve
hip capacity by mobilization and strength training of the hip
muscles in the early post-operative week, adhering to THA
rather than standard physiotherapy. The IG completed hip
mobilization, strength training, and passive ROM, and The
CG completed standard physiotherapy only. Both groups re-
ceived interventions in three daily sessions lasting a total of
40 min each. In comparison to traditional PT, THA-assisted
hip mobility and strengthening exercises were well tolerated
and enhanced gait performance, and hip ranges within 1 week.
Although early, rigorous physical treatment with strengthen-
ing programs had significant results, the advantages during
surgical rehabilitation were also shown [27].

Nankaku et al. [21] conducted a study to explore the im-
pacts of an activity program targeting the lateral rotator mus-
cle of the hip on actual salvation in the early THA surgery. In
the experimental group, the hip lateral rotator exercise pro-
gram was carried out five times a week for a total of 4 weeks,
while the CG received no intervention. Hip abductor mus-
cular endurance and gait efficiency significantly increased
with strength training that concentrates on the external rotator
muscles of the hip in the acute post-THA period. Additional
research found that functional ability started to decline one
month after surgery, suggesting that rehabilitation might be
most beneficial during the first month [28].
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Nakanowatari et al. [11] carried out RCT research to as-
sess the efficacy of each unique exercise strategy and adjust-
able heel lift to improve functional LLD after THA. The MHL
group used an insole-style heel lift to treat functional LLD,
while the CG group received standard physical treatment
following THA. The SEA group engaged in exercises to im-
prove hip contracture of hip and lumbar scoliosis. These three
different groups received interventions for two weeks. The
findings of this study suggest that SEA and MHL may be useful
for improving functional LLD recovery in the early phase after
THA. Based on one study, an inflexible lumber spine and hip
abduction contracture can result in functional LLD after THA,
which suggests a post-surgical SEA regimen [29].

Krastanova et al. [22] used rehabilitation services during
the late post-surgery stage of hospital restoration to monitor
patients’ progress and assess the outcomes. The kinesiother-
apy group provided massage, isometric exercises, isotonic
exercises, breathing techniques, gymnastics activity, balance
exercise, and gait reeducation initially 4-5 times, and then
gradually increased to 10-15 times. The control exercise
group was not provided any interventions. The findings of this
study displayed a complex rehabilitation program can result
in a considerably faster recovery and ensure that patients
reach optimal functional results. For individuals who have
undergone a THA, there is currently no structured rehabili-
tation strategy available in the literature that not only includes
a variety of Kinesiotherapeutic approaches and physical
agent approaches but also plans out the patient’s care in
terms of time frames and stages [30].

The results of the narrative review have given proof that
physiotherapy exercises show better results in physical per-
formance and QOL and gain significant functional improve-
ment after THA compared to usual care. The most robust evi-
dence correlates ergometer cycling, hip mobilization, isometric
exercise, isotonic exercise, resistant strength training, pos-
ture, and balance training in the early post-operative phase,
and weight-bearing exercise, leg press, and gait practice in
the late stage. There are some limitations in this review. In the
included studies, the exercise regimen, timing, and frequency
varied; therefore, further research on the ideal exercise pro-
tocol is required. More studies with extended follow-up pe-
riods are required. After taking into account the advantages
of post-operative exercise, we adopt a favorable outlook
toward using exercise for THA patients.

Conclusions

Physiotherapy is a safe and useful way to hasten recovery
following THA. The study illustrates the importance of physio-
therapist’s role for effective rehabilitation following THA. The
finding of this review demonstrates that physiotherapy ap-
plications are fruitful for enhancing balance, functional ability,
and hip muscle strength in THA patients.
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