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Abstract.

Background Osteoarthritis is a disorder caused by degeneration of the body, particularly in old age. Osteoarthritis is
usually characterized by structural damage to the joints and decreased physical function. Exerciseblood
flow restrictionbe an alternative step to provide an effect on muscle adaptation. Providing
exerciseblood flow restrictioncan provide physiological adaptation to muscle strength and mass, so that
physical function will improve along with increases in muscle strength and mass.

Objectives This literature review aims to examine in more detail the effects of training usingblood flow
restrictionon quadriceps muscle strength in osteoarthritis sufferers

Methods This research uses the methodsystematic literature review The database used to search for literature
is data found on the website.scopus, google scholars And pubmed The research results are presented
by examining the quality of the documents in detail and according to the scope of the research.

Results The results of the study showed an increase in muscle strength.quadricepsusing trainingblood flow
restrictionin osteoarthritis sufferers.

Conclusion The conclusion of this study is that there is effectiveness in quadriceps muscle strength in osteoarthritis
sufferers with training using.blood flow resrtricion However, the load must be adjusted to achieve
satisfactory results and avoid further injury.
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INTRODUCTION

Osteoarthritis is the most common type of arthritis, particularly among the elderly, and is
therefore classified as a degenerative disease. Degenerative diseases are caused by the deterioration of
organ function over time [1]. Osteoarthritis is chronic and typically progresses slowly, causing mild
inflammation and often no inflammation. It can affect various joints, but is most commonly seen in the
weight-bearing joints, namely the knees [2].

Knee osteoarthritis (KOA) has become a major public health problem worldwide. The primary
symptom of KOA is pain that worsens as the disease progresses, affecting knee joint function and
ultimately disrupting daily activities [3]. Therefore, effective conservative treatment is essential to
effectively manage and reduce the burden caused by osteoarthritis.

Exercise therapy can be an alternative to reduce the symptoms of knee osteoarthritis (KOA).
Quadriceps weakness is considered a significant risk factor for KOA and is also a major determinant of
physical function in patients [4]. Elderly arthritis patients have a higher risk of falls due to deficits in
muscle strength and knee proprioception [5]. Decreased muscle mass is associated with the presence
and severity of age-related knee osteoarthritis. Low muscle mass in the lower limbs is independently
associated with knee osteoarthritis (KOA) [4].

Many new exercise therapy modalities are being researched to address this problem, one of
which is exercise usingblood flow restrictionThis exercise is performed by partially restricting the
arterial blood flow entering the muscle and completely restricting the venous blood flow leaving the
working muscle during exercise [6]. The mechanism that can explain the increase in muscle strength in
exerciseblood flow restrictionThis is the accumulation of metabolic waste around the trained muscles
as a form of adaptive response to local hypoxide due to restricted blood flow in the trained area [7]. The
accumulation of these waste causes stress on the muscle tissue and its surroundings so that the muscle
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tissue will try to adapt to respond to the existing stressor, so that muscle protein synthesis experiences
an increase in signals that support the process of forming new muscle protein [6].

Various studies have shown changes and developments in muscle strength trained in OA
sufferers aged 50-70 years with low intensity loads of 20%-40% of 1 RM for 4 weeks usingblood flow
restriction[8]. Another study conducted on people aged 55 - 68 compared quadriceps muscle strength
before and after the study usingblood flow restrictionwith a training intensity of 3x a week over a period
of 4 weeks, it shows an increase in muscle strength.quadricepswith an initial average value of 18.93 +
2.35 kg after the intervention to 23.71 * 2.03 kg [6]. Meanwhile, research conducted on a 50-year-old
age group with muscle volume measurements showed a significant change in value after usingblood
flow restriction. The initial value of muscle volume from 43.00 cm increased to 43.40 cm [4].

The exercises provided not only increase muscle strength in osteoarthritis sufferers, but also
prevent cartilage degeneration and inhibit inflammation.blood flow restrictionperformed to restore
muscle strength in patients. Strengthening exercises are useful for relieving pain, reducing stiffness,
improving physical function, and increasing the ability of lower extremity muscles to absorb shock when
walking [4].

METHOD

Search Strategy

This study uses SLR study orsystematic literature reviewto collect, assess, and synthesize all
relevant studies systematically and transparently. The database used to search for literature is data
found on the website scopus, google scholars And pubmed with the criteria for 2021-2025. Prosedur
Preferred Reporting Items for Systematic Reviews and Meta-Analyses(PRISMA) is used to ensure
complete reporting with research results presented to see the quality of the documents in detail and
according to the scope of the research. The main focus of this review is the academic literature on the
influence ofblood flow restrictionon muscle strengthquadricepsin osteoarthritis sufferers.

Exclusion Criteria

The exclusion criteria for this study are as follows: (1) articles in the form of literature reviews,
(2) articles published less than 5 years ago, (3) articles that do not discuss BFR in osteoarthritis
sufferers.

Search Procedure
The search began by reviewing numerous databases discussing the use of blood flow restriction.
Four articles were found that addressed the effects of blood flow restriction on osteoarthritis sufferers.

RESULTS AND DISCUSSION
Author & Research Methods Head Research & Research result
Year & Types Objectives
[8] A clinical The effect of 6 To determine the In this study, there
experimental study weeks of training results of training was a significant
with a randomized with 2x training per using BFR  on increase in peak
controlled trial. The week on the quadriceps muscle isokinetic torque
study involved 6 isokinetic strength strength in OA of the quadriceps
weeks of twice- of the quadriceps sufferers. muscle in knee OA
weekly high- muscle in patients with an
intensity = exercise osteoarthritis addition of 50
with an interval of patients with an mmHg to low-

48-120 hours
between sessions.

average age of 50 to
65 years.

intensity  weight
training (30% 1-

RM), 2 sessions
per week for 6
weeks without

side effects.
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[3] This study was The effects of 12 This study aims to This study
conducted as a weeks of exercise compare the effects demonstrated that
multicenter and Kellgren and of exercise without BFR training
randomized Lawrence scoring and using BFR for improved knee
controlled trial. This system scores were 12 weeks in OA strength  better
is the first study to collected. Pain, patients. than WB training
assess the effects ofa range of motion alone. This
12-week BFR (ROM), maximal resulted in greater
training program on isotonic  strength pain reduction and
pain, muscle (10RM), self- overall
strength, and reported function improvements in
physical function in (KOOS), and the 30- functional
individuals with second sit-to-stand outcomes of daily
acute otitis media test from a chair living, sports, and
(KOA) complicated were assessed at recreation for
by MASLD. weeks 1, 4, and 12. patients with KOA.

[6] This study used a Testing the effect of To determine the In this study, there
two-group pre- and BFR & low load effect of BFR and were results of
post-test  method. resistance training low load resistance quadriceps muscle
Group 1 BFR andlow for 4 weeks on training on strength values in
load resistance quadriceps muscle quadriceps muscle group I before the
training, group 2 strength was strength in OA intervention,
only useslow load carried out by patients. namely 14.90-
resistanceThe predicting the 1-RM 21.50 kg (average:
intervention was value using the 18.93 + 2.35 kg)
carried out for 4 formulaapple and after the
weeks  with an intervention
exercise intensity of 19.85-25.81 kg
3xin 1 week. (average: 23.71 +

2.03). While in
group Il before the
intervention
16.55-25.81 kg
(average: 19.47 +
3.50) and after the
intervention,
namely 18.20-
27.95 kg (average:
22.26 + 3.23 kg).

[4] This study was a This study To determine the This study has
prospective, single- evaluated the short- short-term effects of confirmed that
group, pre-post term effects and BFR training carried short-term LIRE
study. The study was safety of LIRE with out for 2 weeks with training using BFR
administered to BFR, focusing on 3x training per has an immediate
individuals aged 50 clinical symptoms, week. positive effect on

years and older who
were diagnosed with
OA late.

physical status, and
function. It involved
15 OA patients aged
50 years and over.

lower extremity
muscle strength.

Research Methods and Results

The articles included in this literature review summarize and analyze four studies that generally
discuss using a quantitative experimental approach [8][3][6][3]. The four articles that constitute the
literature can be divided into two categories. Three articles used a randomized controlled trial approach
[8]1[3][6]- One article used a quasi-experimental design [4].
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People with osteoarthritis often experience difficulty performing activities. This is due to pain.
This pain causes reluctance and difficulty moving [9]. This reluctance to move causes muscles to be
rarely used, leading to weakness and reduced muscle mass [10]. It is estimated that approximately 80%
of OA patients will experience limited mobility, and another 20% will experience a reduced quality of
life [11].

The quadriceps muscle is a component of the knee's movement. When this muscle becomes
wealk, it can lead to decreased function. Exercising the quadriceps muscle increases actin and myosin
activity, increasing the number of muscle fibers. This increased number of muscle fibers will increase
quadriceps muscle strength [12].

Physical exercise is recommended for managing osteoarthritis regardless of disease severity,
pain, and functional status [7]. However, exercise for OA patients must be tailored. When this exercise
is not tailored, there is a risk that OA patients will experience swelling, worsening pain, and cause
inflammation [7]. Blood Flow RestricionAlso known as blood flow restriction training, BFR is a training
method that can stimulate muscle growth without excessive resistance [4]. BFR is a method that can be
performed with comparable hypertrophy. Training using BFR can induce muscle growth not only locally
but also systematically. This systematic increase is associated with muscle growth.

Training blood flow restriction with the mechanism of blood flow restriction is a new strength
training method that stimulates muscle growth and improves muscle function under proximal limb
blood flow restriction or short-term and intermittent venous blood flow blockage during strength
training performed with a small external load intensity. Training using BFR is significantly effective in
increasing strength and hypertrophy in muscles [13].

Research Objectives and Results

Literature review [3][4][6][8] examined the effects of training usingblood flow restricition(BFR)
on quadriceps muscle strength in osteoarthritis patients. Each of these studies showed the effect of BFR
training on quadriceps muscle strength. [3] BFR training conducted for 12 weeks resulted in significant
increases in muscle strength. BFR-induced neuromuscular adaptations that restrict blood flow create a
hypoxic environment, thus inducing greater recruitment of type Il fibers and increased concentrations
of interleukin-6 and growth hormone. [4] Short-term BFR training also impacted muscle strength. Short-
term BFR training conducted for 2 weeks resulted in positive changes in strength, muscle volume, and
muscle thickness. Therefore, this study shows that short-term BFR training can help improve symptoms
and function in osteoarthritis patients and is also effective in increasing overall muscle mass and
strength. [6]
In theory, BFR training can increase muscle strength due to the accumulation of metabolic waste around
the trained muscle as an adaptive response to local hypoxia. Muscle tissue attempts to respond by
adapting, thus supporting the formation of new muscle protein. [8] Training using BFR is better at
increasing quadriceps muscle strength than low-intensity weight training alone without BFR.

CONCLUSION

The studies listed in the table generally show changes in muscle strength after using blood flow
restriction exercises in people with osteoarthritis. This muscle gain also generally indicates improved
body function.

Training using blood flow restriction can improve overall muscle strength, not just strength, but
volume, thickness, and functional quality. Significant improvements can be seen after four weeks of
training, but short-term training can also have a noticeable effect on osteoarthritis sufferers.

In general, blood flow restriction (BFR) training is a strength training method that stimulates
muscle growth and improves muscle function under conditions of blood flow restriction or blockage.
BFR training involves partially restricting arterial blood flow into the muscle and completely restricting
venous blood flow out of the working muscle during exercise. This restriction causes stress on the
muscle, causing it to respond and adapt to the stressor. This adaptation process supports the formation
of new muscle, resulting in muscle gains.

The results of this literature review can be concluded that training using blood flow restriction
can increase strength in the quadriceps muscles in people with osteoarthritis.
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