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Abstract: Background: Medial Tibial Stress Syndrome is more common among athletic runners. Foam rolling (FR) is a form of self-
massage in which the targeted musculature is rolled and compressed utilizing a FR device. Objective: To find out the effectiveness of
Foam roller Based Myofascial release in Medial Tibial Stress Syndrome among athletic runners. Methods: Pilot study was conducted
on 20 athletic runners were included under selection criteria aged between 25-40 with Medial Tibial Stress Syndrome and treated with
Foam rolling and other ex’s like seated shin stretch, calf stretch, Gastrocnemius stretch and calf raises for totally 5 weeks. The outcome
tools used are NPRS (Numerical Pain Rating Scale) and MTSS(Medial Tibial Stress Syndrome Score). Results: Unpaired t test is used
for group analysis. The result of the study shows that Foam roller has significant improvement in reducing Medial Tibial Stress
Syndrome in athletic runners (p<0.0001). Conclusion: This study concluded that the foam roller is more effective in reducing Medial

Tibial Stress Syndrome among athletic runners.
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1. Introduction

Medial Tibial stress syndrome (MTSS) is defined as a
debilitating pain along the posteromedial Tibial border of
the lower leg. The Pain or discomfort of the legs is because
of repetitive running on hard surface. It is the
musculotendinous inflammation, excluding a stress fracture.
It is considered as elevated pressure within muscle
compartments -

The MTSS incidence rate is 13.6% -20% among
runners.Usually shin splint is more common in the proximal,
medial or distal third of the tibia or in the posterior, anterior,
or lateral aspect of the leg®”.

The bone stress reactions, an inflammation of periosteal
region and muscular imbalance or Dysfunction are the 3
undetermined theories of MTSS pathology. Development of

MTSS is because of various external and internal factors
(34,

MTSS pain is commonly located along the posteromedial
border of the tibia. However, the severity of MTSS parallel
to the frequency and intensity of pain®*®:

The muscles that have been implicated are the Tibialis
posterior, the soleus and the flexor digitorum longus. Some
studies have also suggested that the deep crucial fascia
which attaches long border of the tibia may produce a
traction stress at the sight of the symptoms of the medial
Tibial stress syndrome when the posterior compartments
become tight with exercise®*6%),

Foam rolling (FR) is a form of self-massage in which the
targeted musculature is rolled and compressed utilizing a FR
device. With foam rollers, athletes use their bodyweight to
apply pressure to the soft tissues during the rolling motion,

while roller massagers are applied to the target muscles. The
motions place both direct and sweeping pressure on the soft
tissue, stretching it and generating friction between it and
the FR device ®® 2 The valid test to assess MTSS is shin
palpation test.

Hence, the aim of the study is to find out the effectiveness of
Foam Roller Based Myofascial release in Medial Tibial
Stress Syndrome among the Athletic runners.

2. Materials and Methodology

A total 20 subjects were participants in this study and
categorized according to age group that from 24-40 years
(both male and female) to predict medial Tibial stress
syndrome. Both the age group athletic runners were selected
by with randomized sample and were received from Indira
Gandhi sports complex around puducherry region. This
study design was a pilot study.

The included subjects were track athletes, age group 25-40,
both male and female and who are willing to participate.
Subjects were excluded stress fracture, deep vein
thrombosis, compartment syndrome, distal nerve pain,
trauma and paresthesia, surgery and knee pathology. The
materials are Foam roller, Blanket, Couch, Wall or door,
Pen, Assessment form, Consent form.

3. Outcome Measures

Shin Palpation Test

It is palpation of the distal two thirds of the posteromedial
border of the tibia with enough pressure to squeeze out a wet
sponge. The level of pain is noted in Numerical Pain Rating
Scale.
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Shin Palpatio Test

Medial Tibial Stress Syndrome Score

MTSS score is commonly used to assess the severity of
MTSS.It consists of four main items ask forrating of
symptoms on MTSS.

It includes shin with most pain complains of pain presently,
while performing sports activity, while walking and at
rest. The final score ranges from 0 (no limitation) to 10 (full
limitation).

Numerical Pain Rating Scale:

Table 1: Shows rating of pain level

Rating Pain Level
0 No pain
1-3 |Mild pain (nagging, annoying, interfering little with ADLS)
4-6 Moderate pain (interferes significantly with ADLs)
7-10 Severe pain (disabling, unable to perform ADLS)

Pain Assessment is crucially important for both clinical
trials and for effective pain management. Numerous
instruments have been developed for different types and
subtypes of chronic pain qualitative aspects of impact on
function. Pain intensity rated on a 0-10.

Procedure

The subject those who fulfill the inclusion criteria were
included in the study. The benefit of the study and treatment
intervention is explained to the subjects and a written
informed consent was taken. The subjectswere assessed by
using the shin palpation test. The outcome measure is
assessed by NPRS and MTSS Score. The total 20 subjects
were participated in this study. The foam rolling technique
along other conventional exercises was given.

Foam Rolling

Position of the subject

Patient was positioning with the hands support and keeping
the body off the ground, non-treated leg being crossed above
the affected leg.

Procedure:

The participant should roll the foam roller in distally and
proximal direction from just distal to the knee to just
proximal to the ankle by supporting some of their body
weight with their hands. All the athletes should complete 2
sets of 30 repetitions per day, 3 sessions per week totally
five weeks.

et o Ao v

Foam Rolling exercse to MediaI_TibiaI Stress Syndrome

Seated Shin Stretch
The seated shin stretch targets the posterior muscles of the
lower leg to help reducing the pain in shin area.

Position of the Subject

Kneeling position and sit down gently so that heels are
directly beneath the glutes and knees are in front of the
subject.

Procedure:

Place both hands of subject on the floor behind and lean
back slightly. Gently push down on the heels using body
weight to feel the stretch. Then, Lift the knees slightly off
the ground to increase the pressure. Hold for 10 seconds and
relax for 5 seconds.

All the athletes should complete 2 sets of 10 repetitions per
day, 3 sessions per week totally 5 weeks.

Seated shin stretch

Soleus Muscle Stretch

Position of the Subject
Standing with facing a wall or closed door.

Procedure

Both the hands of subject should be placed on the wall. Step
one foot slightly behind the other .Slowly squat down by
bending both knees to feel the stretch. Keep both heels on
the floor.Hold for 10 seconds and gently relax for 5 seconds
and 10 repetitions per day, 3 sessions per week totally 5
weeks.
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Soleus muscle stretch
Gastrocnemius Stretch:

Position of the Subject:
Stand on facing a sturdy wall or closed door and so the
subject can able to push against it.

Procedure:

Place both hands on the wall. Step the affected foot back
(stretching) and keep the other leg straight. Bend the front
knee and Keep both feet flat on the floor. Then torso
forward to stretch Gastrocnemius muscle. Then move
straight leg slightly back for more stretch.

Hold for 10 seconds and gently relax for 5 seconds and 10
repetitions per day, 3 sessions per week totally 5 weeks.

Gastrocnemius stretch

Calf Rises

Stand on a step or step stool with the balls of feet on the
stool and the back half floating off of it. Slowly rise up on
toes and then drop down, stretch the foot and calf muscle as
heels lower. Hold for 10-20 seconds and gently relax for 10
seconds and 10 repetitions per day, 3 sessions per week
totally 5 weeks.

Calf rises

4. Statistical Analysis

Data Analysis

The collected data were tabulated and analyzed using
descriptive and inferential statistics. The collected data were
normally distributed, the mean and standard deviation were
used to assess all the parameters of data using social science
statistics calculator.

Paired t - test was adopted to find out the effectiveness of
posterior foam Roller treatment technique. To find the
difference between mean and standard deviation value of
pre-test and post-test of NPRS and MEDIAL TIBIAL
STRESS SYNDROME SCORE(MTSSS) of a subject
treated with foam rolling technique were calculated.
Statistical significant was set at p<0.0001 was considered as
a significance difference.

Table 2

The pre and post difference of NPRS (Numerical Pain
Rating Scale) test of subjects with mean and standard
deviation was analyzed statistically tested by paired t-test.
The result is presented in table-2.

NPRS | MEAN | SD t-Value | p-Value
Pre test 7.35 1.23
Post test | 381 | 1.0s | o318 | <0.0001

The p value of NPRS is <0.0001, considered as extremely
significant.
The t value of NPRS is 23.1318.
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Graphical representation of within the group analysis of
NPRS
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Table -3

The pre and post difference of MTSSS (Medial Tibial Stress
Syndrome Score) test of subjects with mean and standard
deviation was analyzed statistically tested by paired t-test.
The result is presented in table-3.

MTSSS | MEAN | SD | -VALUE | p-VALUE
Pre test 7.45 1.05
Posttest | 410 | 1.3 | /1201 | <0.0001

The p value of MTSSS is <0.0001, considered as extremely
significant.

The t value of MTSSS is 17.1201.
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Graphical representation of within the group analysis of
MTSSS
5. Discussion

The present study is the pilot study conducted to find out the
Effectiveness of Foam roller Based Myofascial release in
Medial Tibial Stress Syndrome among athletic runners. This
study was selected to treat the athletic runners who are more
prone for shin splints by using foam roller and purpose to
get the desirable improvement.

In this study 20 subjects were included under selection
criteria, they are randomly allocated and treated with foam
roller along with other exercises like seated shin stretch,
Soleus stretch, Gastrocnemius stretch, calf raises etc.,.

NPRS (Numerical Pain Rating Scale) and MTSSS (Medial
Tibial Stress Syndrome Score) are used to assess the pre and
post intervention. NPRS is valid tool to assess the nature of
the pain. MTSSS is the valid questionnaire used to assess the
information about the disability of shin splints among
athletic runners.

By Autogenic inhibition the foam roller increases the
flexibility in the way it applies pressure to the musculature
which triggers mechanoreceptors (GTO), placed the muscle
on to relax from injury which is on substantial tension

Edin and Vallbo (1990) found that GTOs were insensitive
to the tension produced on the tendon through stretching. If
stretch-induced GTO inhibition exists, it is more likely to
occur with large-amplitude stretches and not from the small
tensile forces that are exerted Foam Rolling. This
mechanism contributes to increased flexibility effect on the
central pain-modulatory systems and reduces the pain.

Pearcey et al. (2015) investigated the physiological
mechanisms of FR, they speculated that rolling might
enhance post-exercise recovery of dynamic performance
measures via systemic biomechanical effects. These include
increased levels of circulating neutrophils and smaller
increases in plasma creatine Kkinase. They activated
mechano-sensory sensors which presumably accelerate the
healing of the muscle and less active heat-shock proteins and
immune cytokines, thus reflecting less cellular stress and
inflammation.

Foam roller treatment showed good results in reducing shin
splint and reducing shin pain. There is significant
improvement in managing the shin pain and disability
among athletic runners.

This study showed that the foam roller Based Myofascial
release is best treatment for reducing the Medial Tibial
Stress Syndrome among the athletic runners.

6. Result

The obtained data was analyzed by using paired ‘t’ test.
Comparison of the mean value of pre — test and post — test of
NPRS and Medial Tibial Stress Syndrome Score (MTSSS)
among athletic runners were evaluated.

The mean value of NPRS score before treatment is 7.35 and
after application of treatment is 3.81. The ‘P’ value is
0.0001. It is concluded that there is highly significant in
NPRS.

The mean value of Medial Tibial Stress Syndrome Score
(MTSSS) before treatment is 7.45 and after application of
treatment is 4.10. The ‘P’ value is 0.001. It is concluded that
there is highly significant in MTSSS.

Comparison of post treatment differences of NPRS and
Medial Tibial Stress Syndrome (MTSSS). The ‘P’ value is
0.0001. After the statistical analysis, it shows that there is
reduction in symptoms and severity of the Medial Tibial
Stress Syndrome with significant improvement and effective
in treatment with Foam Roller based Myofascial release.

7. Conclusion

Therefore, this study concluded that foam roller based
Myofascial release is effective in reducing the Medial Tibial
Stress Syndrome among athletic runnersalong with seated
shin stretch, Gastrocnemius stretch and heel raises which
shows there is significant improvement in reducing the shin
pain and disability among Athletic runners.

8. Limitation and Recommendations

In this study, Small size of sample were taken, very short
treatment duration, this study was limited to assess only pain
of Medial Tibial Stress Syndrome. Only two outcome
measures are used in this study, other outcome measures can
be recommended. On upcoming research manual therapy
techniques can be used and compared, Foam roller can also
be used in other musculoskeletal sports injuries.

Volume 10 Issue 4, April 2021

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: SR21423173829

DOI: 10.21275/SR21423173829

1287



International Journal of Science and Research (1JSR)
ISSN: 2319-7064
SJIF (2019): 7.583

References

[1]

[2]

[3]

[4]
[5]

[6]

[7]

[8]

[9]
[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

Moen MH, Holtslag L, Bakker E, et al. The
treatment of medial tibial stress syndrome in athletes; a
randomized clinical trial. Sports Med ArthroscRehabil
Ther Technol 2012;4:12.

Andrish JT, Bergfeld JA, Walheim J: A prospective
study on the management of shin splints. J Bone Joint
Surg Am 1974, 56A(8):1697-1700.

Bennett JE, Reinking MF, Pluemer B, et al. Factors
contributing to the development of medial tibial stress
syndrome in high school runners. J Orthop Sports Phys
Ther 2001;31:504-10.

Clanton TO, Solcher BW: Chronic leg pain in the
athlete. Clin Sports Med 1994, 13(4):743-759.

Beck BR, Osternig LR, Oregon E: Medial tibial
stress syndrome: the location of muscles in the leg in
relation to symptoms. J Bone Joint Surg Am 1994, 76-
A(7):1057-1061.

Detmer DE: Chronic shin splints: classification and
management of medial tibial stress syndrome. Sports
Med 1986, 3(6):436-446.

Winters M et Al.,. Treatment of Medial Tibial Stress
Syndrome: a systematic review. Sports Med.
2013;43(12):1315-1333.

Lopes AD, HespanholJunior LC, Yeung SS, et al.
What are the main running-related musculoskeletal
injuries? A Systematic Review. Sports  Med
2012;42:891-905.

Reshef N, Guelich DR et al.,.Medial tibial stress
syndrome.Clin Sports Med.2012;31(2):273-290.

Yates B, White S, Ben Yates SW. The incidence and
risk factors in the development of medial tibial stress
syndrome among naval recruits. Am J Sports Med
2004;32:772-80.

Moen MH, Tol JL, Weir A, et al. Medial tibial stress
syndrome: a critical review. Sports Med 2009;39:523—
46.

Rompe JD et Al.,.Low-energy extracorporeal shock
wave therapy as a treatment for medial tibial stress
syndrome. Am J Sports Med. 2010;38(1):125-132.
PubMed

Smith W et al.,.Comparative study using four
modalities in shinsplint treatments.J Orthop Sports
Phys Ther. 1986; 8(2):77-80.

Singh A SG, Sandhu JS, et al.A comparative study of
the efficacy of iontophoresis and phonophoresis in the
treatment of shin  splint.Physiotherapy. 2002—
2003;1:17-20.

Nissen LR, et Al.,.[Low-energy laser therapy in
medial tibial stress syndrome].Ugeskrift for laeger.
1994; 156(49):7329-7331.

Moen MH et Al.,.The additional value of a pneumatic
leg brace in the treatment of recruits with medial tibial
stress syndrome; a randomized study.J R Army Med
Corps. 2010;156(4):236-240. PubMed

Johnston E et Al.,.A randomized controlled trial of a
leg orthosis versus traditional treatment for soldiers
with shin splints: a pilot study. Military medicine.
2006; 171(1):40-44. PubMed

Fields K, Piantanida N. Application of pneumatic
pressure in lower extremity pain improvement and

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

eradication (APPLE PIE).Clin J Sport Med [serial
online]. September 2007;17(5):431.

Robertson ME. The relative effectiveness of
periosteal pecking combined with therapeutic
ultrasound compared to therapeutic ultrasound in the
treatment of medial tibial stress syndrome type II.
Dept. of Chiropractic, Durban Institute of Technology,
2003.

Thistle, Sara et Al,."Treatment of Medial Tibial
Stress Syndrome Using the MyoKinesthetic System: A
Case Serie" (2018).Senior HonorsTheses. 208.
Reinking MF, Austin TM, Richter RR, et al. Medial
Tibial StressSyndrome in Active Individuals: A
Systematic Review and Meta analysis of Risk Factors.
Sports Health 2017; 9: 252-61.

Newsham K et Al.,.A Neuromuscular Intervention for
Exercise-Related Medial Leg Pain.J Sport Rehabil.
2012; 21(1):54-62.

Galbraith R, Lavallee M. Medial tibial stress
syndrome: conservative treatment options. Curr Rev
Musculoskelet Med. 2009; 2: 127-133.

Tweed J, CampbellJ, Avil S. Biomechanical Risk
Factors in the Development of Medial Tibial Stress
Syndrome in Distance Runners. J Am Podiatr Med
Assoc. 2008;98(6):436-444.

Moen MH, Bongers T, Bakker EW, et al. Risk
factors and prognostic indicators for medial tibial
stress syndrome. Scand J Med Sci Sports 2012;22:34—
9.

MJ, Cain M, Lee M., 2015. The effects of self-
myofascial release using a foam roll or roller massager
on joint range of motion, muscle recovery, and
performance: a systematic review. International
Journal of Sports Physical Therapy 10(6):827—-838.
SW, Stull KR, Kolber MJ.,. 2017. Comparison of a
vibrating foam roller and a non-vibrating foam roller
intervention on knee range of motion and pressure pain
threshold: a randomized controlled trial. Journal of
Sport Rehabilitation 28(1):39-45.

Cochrane DJ, Marin PJ. 2018. Cross transfer acute
effects of foam rolling with vibration on ankle
dorsiflexion range of motion. Journal  of
Musculoskeletal & Neuronal Interactions 18(2):262—
267.

Volume 10 Issue 4, April 2021

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: SR21423173829

DOI: 10.21275/SR21423173829

1288





