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Possibilities with backward walking for knee pathology (literature review)
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Introduction Recently backward/retro walking has been increasingly used in medicine. Kinetic and kinematic analysis
during backward walking showed advantages over traditional ambulation making it ideal for those who struggle with knee
pain. Retro walking is well known for reducing the strain on the knees and it is one of the few natural ways to strengthen the
quadriceps of the thigh. Walking backwards leads to a more significant load on the cardiovascular and respiratory systems.
This load builds a more substantial increase in both the aerobic and anaerobic capabilities than just walking forward with
similar parameters of physical activity. Material and methods A systematic search of studies published during the period
up to February 2020 was conducted using bibliographic databases in English, including Medline, PubMed, Scopus, Web of
Science and in Russian, including eLIBRARY, CyberLeninka to summarize the available information on the possibilities
of retro walking in treatment and rehabilitation of patients with knee pathology. Search terms included 'backward/retro
walking/running', 'knee joint'. Results and discussion Several studies have been performed to explore the effectiveness
of backward walking for knee osteoarthritis. There is a strong evidence that backward walking can be a useful adjunct to
conventional physiotherapy to improve pain, knee function and strength of the quadriceps muscles. There is a limited number
of papers describing effects of backward walking for patellofemoral pain syndrome and anterior cruciate ligament injury.
Conclusions Although there is little data overall reporting effects of backward walking, and more studies are needed to
further explore this topic this version of walking has been shown to provide great beneficial effects in knee joint rehabilitation.
Keywords: backward walking, rehabilitation, knee joint, anterior cruciate ligament, osteoarthritis, patellofemoral pain
syndrome, literature review

INTRODUCTION

The knee joint is the largest and most complex joint
in the human body with the greatest range of movement
at the gait and is subjected to severe functional stress and
pressure. Functions of the knee joint include flexion and
extension, providing mobility for the leg and maintaining
balance and support the body in an upright position, act
as a shock absorber, facilitating maximum stability and
withstanding large forces. Knee functioning requires a
complex anatomical organization to ensure adequate
articulations by the femur, tibia and patella. The
complexity of the structure, variety of functions and the
loads experienced predispose the knee to a greater risk of
injuries and diseases being common for musculoskeletal
pathologies. About 15 % of trauma patients admitted
to hospitals are those suffering from knee problems,
and knee pain remains the most common reason for
visits to surgeons, traumatologists and therapists. Knee
pain and stiffness are most common reasons people
seek out an orthopedic and trauma surgeon or general
practitioner. Different approaches including surgical
and nonsurgical, medical and non-medical methods
are used to treat various pathologies of the knee joint
with physical therapy integrated in the treatment of any
pathology of the joints. There is strong evidence for the
efficacy of physical therapy among drug free options.

An overview of systematic reviews and meta-analyses
show the effectiveness of different physical activity and
exercise interventions in reducing pain severity and its
impact on function in a variety of joint pathology [1-6].

Walking is the most physiological type of physical
exercise allowing to improve the function of the
heart and lungs, increase muscle mass and strengthen
bones, achieve psychological well-being toning
up the body. Recently backward/retro walking has
been increasingly used in medicine. Biomechanical
analysis during backward walking showed advantages
over traditional ambulation. Walking backwards
leads to a more significant load on the cardiovascular
and respiratory systems [7, 8] and builds a more
substantial increase in both the aerobic and anaerobic
capabilities than just walking forward with similar
parameters of physical activity [9, 10]. Retro walking
is well known for reducing the strain on the knees [9,
11] and it is one of the few natural ways to strengthen
the quadriceps of the thigh [12—15]. The role of
retrowalking has been shown to be important in the
knee rehabilitation programs.

The purpose of the work was to investigate
the benefits of retro walking in treatment and
rehabilitation of patients with knee disorders.
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MATERIAL AND METHODS

A systematic search of studies published during
the period up to February 2020 was conducted using
bibliographic databases in English, including Medline,
PubMed, Scopus, Web of Science and in Russian,
including eLIBRARY, CyberLeninka to summarize

the available information on the possibilities of retro
walking in treatment and rehabilitation of patients with
knee pathology. Search terms included 'backward/
retro walking/running', 'knee joint'. Full-text copies
of potentially relevant studies were analyzed.

RESULTS

The search strategy generated 13 citations as
relevant to randomized controlled clinical trials
studying the effectiveness of retrowalking in a variety
of knee pathologies including osteoarthritis of the knee
joint (n = 10), injuries to the anterior cruciate ligament

(n=2), patellofemoral pain syndrome (n=1). Other
publications included in the review were meant to
explore biomechanical aspects of backward walking
providing pathogenetic rationale for the use of the
method in the knee rehabilitation programs.

DISCUSSION

Osteoarthritis (OA) is the most common joint
disease in the world affecting more than 10 % of the
world's population [16—19]. Knee OA/gonarthrosis is
the most common OA localization and is characterized
by chronic pain, impaired function, early disability
and reduced quality of life. Results of randomized
clinical trials demostrate high rehabilitation potential
of retrowalking in patients with knee OA [20-29].
Retrowalking is evaluated as an adjunct to conventional
treatment (exercise therapy and/or physiotherapy)
versus conventional treatment alone. A. Alghadir
et al. compared the effect of retrowalking on pain,
functional disability, quadriceps muscle strength and
physical performance in 68 individuals with knee OA
randomized into three groups of 6-week retro versus
forward walking program versus control group [20].
The retro walking group had a greater reduction in pain
intensity and functional disability measured by the
WOMAC, and a greater improvement in the quadriceps
muscle strength than the control group. Statistically
significant improvement of knee pain and functional
disability due to retrowalking have been reported
in other series [21-26, 28, 29]. Because backward
walking eliminates the typical heel-strike to the ground
with the main propulsion and shock absorption ankle
putting far less impact on the knees, it can lead to pain
improvement [17, 23, 28, 30]. Walking backwards is
well known for reducing the strain on the knees and
requires less range of motion from the knee joints [21,
23, 28, 29]. Effects of retro walking on pain, balance
and functional performance have been reported in knee
OA[21,23-29]. Improved functional performance due
to walking backwards training is associated with pain
relief and altered joint biomechanics, limited adduction
moment, in particular [21, 28, 29].

Greater increases in the power of the quadriceps
femoris, a powerful stabilizer muscle of the knee
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joint at exercise/rest was reported in subjects engaged
in backward walking [17, 30, 31]. Quantitative
changes of the quadriceps strength are also associated
with improved functional outcomes and pain in
patients with knee OA [32]. Statistically significant
improvement in the power of the quadriceps femoris
was related to the effects of backward gait training
protocol on knee adduction moment and impulse in
patients with knee OA [21-23]. Forward walking and
backward walking along with conventional therapy
were found to be equally effective and not better
than conventional treatment alone in reducing pain
and improving physical function and quality of life
[20, 27]. There have been no publications available
to compare backward walking and different types of
physical exercises in patients with knee OA. The meta-
analysis of seven randomized clinical trials performed
by T. Balasukumaran et al. in 2019 [33] demonstrated
significant values in favour of backward walking with
conventional physiotherapy treatment reducing pain
and functional disability and improving quadriceps
strength in patients suffering from knee OA.

As OA is most common in adults and the elderly,
pain arising from the patellofemoral joint and
known as patellofemoral pain syndrome (PFPS)
or runner's/jumper's knee is seen frequently in
young and physically active people. The majority
of patients with frank patellofemoral instability
would experience lateral movement of the patella
traveling through the trochlear groove as the knee
nears full extension. Painful overstretching of the
structures supporting the patella results in impaired
biomechanics of the patellofemoral joint, increased
compressive forces and subsequent articular cartilage
wear. The quadriceps femoris muscle imbalance are
deemed to be involved with the patella deviating
laterally at terminal extension as it exits the trochlear
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groove [34-36]. The beneficial effects of backward
gait can be used in treatment and rehabilitation of
patients with PFPS with muscle activation patterns in
lower limbs being different at comparison of forward
and backward walking. O. Abdelraouf et al. examined
the effect of backward walking and forward walking
on the myoelectric activity ratio of the quadriceps
femoris muscle in 20 females with PFPS and
20 healthy controls [37]. During backward walking,
the vastus medialis oblique activity was significantly
higher in PFPS patients with the vastus medialis
oblique/vastus lateralis ratio (1/1) being close to ideal
in PFPS patients.

Sprains and tears of the anterior cruciate ligament
(ACL), one of the main stabilizing ligaments of the
knee, resisting anterior tibial translation and internal
tibial rotation are among the most common knee
injuries. ACL injuries have been getting steadily more
common in the world of professional sports and fitness
activities that can put stress on the knee. The majority
of ACL reconstructions performed for sports injury
are associated with inevitable immobilization with
resultant loss of quadriceps power, cardiorespiratory

fitness level which is unlikely to permit a return to
serious sports. A systematic rehabilitation program
that would emphasize the return to symmetrical
knee motion, including hyperextension, is
necessary to achieve the optimum result of ACL
reconstructions [38, 39]. Patients who underwent
stretching or ACL reconstruction and practiced a
systematic rehabilitation exercise program with
backward walking demonstrate improved quadriceps
strength recovery preventing ACL overstretching.
Backward walking is also associated with increased
cardiopulmonary load compared to forward walking,
and therefore can be used to increase aerobic capacity
in athletes who require reduced knee load due to knee
injury. M. Shen et al. and F. Zampeli et al. reported
backward walking as a rehabilitation technique
improving knee proprioception and knee function
after ACL reconstruction [40, 41]. S. Rezazadeh et al.
implemented a controller on a powered knee-ankle
prosthesis and tested with a transfemoral amputee
subject who could successfully perform a wide
range of periodic and non-periodic tasks including
backward walking [42].

CONCLUSION

The knee joint is an important part in the kinetic
chain of the lower extremity. The complexity of the
structure and a variety of functions predispose the
knee to a greater risk of injury. Physical therapy
exercises including walking as the most accessible
form of physical activity are essential for treatment
and rehabilitation of patients with knee pathologies.
Retrowalking has recently emerged as a new

concept in physiotherapy and rehabilitation of knee
conditions in terms of improving quadriceps strength
as a significant contributing factor to recovery from
patellofemoral symptoms while simultaneously
increasing aerobic capacity and decreasing joint stress.
Although more studies are needed to further explore
this topic retrowalking has been shown to provide
great beneficial effects in knee joint rehabilitation.
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