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ABSTRACT

Flexibility is a key component of rehabilitation and inadequate muscle extensibility remains a commonly accepted
factor for musculoskeletal disorders. Studies on the most optimal technique for improving muscle flexibility are a
widely debated. The aim of the study was to compare the effectiveness of neurodynamic and static stretching
techniques omamstring flexibility in healthy male subjects. This study was a randomized experimental trial; forty
healthy male subjects with hamstring tightness were randomly divided into two equal groups:. The neurodynamic
group and the static stretching group. Treatment was given for 5 consecutive days and the outcomes were measured
using Active knee Extension Test and Sraight Leg Raising. There was a significant improvement in hamstring
flexibility following application of both neurodynamic and satic stretching but the improvement in the
neurodynamic group (p<0.001) was better than that of the static group (p<0.02). Results suggest that a
neurodynamic stretching could increase hamstring flexibility to a greater extent than static stretching in healthy
mal e subjects with a tight hamstring.
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INTRODUCTION

Flexibility is an important factor in physical fiéss that enables smoothly and safety moventBrtlamstring
muscles have an important role in the performariataiy activities such as controlled trunk movememalking,
and jumpind? The hamstrings flexibility have been successfpligscribed for relief of low back pain which was
found to be increased in subjects’ with hamstrighthess®! Poor hamstring flexibility appears to be one aceept
factor causes of hamstring injuri€smusculoskeletal disorders and reduction in phygiesformancé! Hamstring
muscle injuries are one of the most common muskalesal tendinous injuries in the lower extremity.

Stretching exercise is the most therapeutic technigsed to improve and maintain muscle lefgtBeveral
stretching methods have been used to improve mdkiibility, including the static stretching, caoatt-relax
stretching, ballistic stretching and neurodynafhit®” Each of these interventions has demonstrated alirind
experimental success; no agreement has been reagtedtandard protocol for treatment. It is balgbthat static
stretching is the most frequent, effective and stafeethod of stretchin§* Static stretching is done in a static state
without any additional movement other than the protf the muscle stretch, it works to improve thigcoelastic
properties and stretch tolerance of the mu§éldt was demonstrated that the optimal time foragiststretch is 30
seconds one time per dé&y!

Neural tissues involvement to hamstring flexibilitys been studied in the literatdt&'®'During daily activities, the

sciatic nerve which innervates the hamstrings [gosgd to constant pressure during prolonged sjtsitagnding and
other activities resulting in hamstring tightne$8.Nerve adhesions in the hamstring may alter neuraahycs
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causing abnormal mechanosensitivity of the sciaticve; which could influence hamstring flexibiliy” This
mechanosensitivity of the neural tissue could lineimstring length in normal healthy individu&!$.

Neurodynamic is a manual method of stretching imctviiorce is applying to nerve structures througistpre and
multi-joint movement™, aiming to produce a sliding movement of neuralicttires relative to their adjacent
tissues?” Neurodynamic is thought to decrease neural mectearsitivity and can be a beneficial technique & th
management of hamstring flexibilit§*

However, studies compare between the effects ofodgnamic and static stretching techniques on hamgst
flexibility are rare. The aim of this study is tovestigate the short effects of neurodynamics aaticsstretching
techniques in healthy male subjects with decrehaatstring fallibility.

MATERIALSAND METHODS

This study was a randomized experimental trial. rAppl to conduct the study was obtained from therdific
research committee of the university. Informed eomsvas received prior to the intervention fromteaabject.
Forty healthy male subjects were selected to thdystwhich was conducted at the outpatient clirfigloysical
therapy, faculty of Applied Medical Science, PrinBattam bin Abdulaziz University, AL Kharj, Saudrabia
between December 2015 and March 2016.

The inclusion criteria: subjects were included in the study if their agaged between 18 and 26 years with
hamstring tightness of 20° (inability to achieveafer than 160° of knee extension with hip at @feaion)?? and
also inability to reach 70 degree hip flexion iBtaaight Leg Raise (SLR¥’

The exclusion criteria: subjects were excluded if they had any neuroldgicarthopedic diseases affecting their
lower extremity, hamstring injury, acute or chronaw back pain, or who already involved in any
programs for lower extremity in the last three nfisnt

All subjects were screened according to the inolusind exclusion criteria, and randomly assignéa two equal
groups (20 each); the neurodynamic group and stgtching groups.

M ethods

Demographic data were obtained from all subjecte@abeginning of the study. Measurements for lgotlups were
taken as a baseline on th¥day and posttest in thd'Slay. Assessment would be done approximately asahee
time in the day by trained senior physiotheragisie treatment would be given as one treatment@essia day for
5 consecutive days.

Outcome measur ement
Measurements of hamstring flexibility were obtaingging the Active Knee Extension (AKE) test and it
Straight Leg Raise (SLR).

The active knee extension is a measure of hamdtaripility; it was performed while the subjece$ supine on the
examination table wearing shorts or underw@drWith the dominant (tested) hip and knee flexe®@0 degrees,
held in position by a wooden box, and the non-tekierer extremity secured to the table by Velcraptacross the
middle of the thigh. While the subject maintainmgelaxed foot position, he was asked to extendinég as far as
he is comfortably able, keeping the posterior aspéthe thigh in contact with box and stop at gwént where he
first felt the stretch sensation in the posterlugh area. The angle of the knee extension was unegaising a
universal full circle goniometer (Enraf Nonius, Netlands) by measuring the angle between a lingrdfeom the
mark just distal to the greater trochanter andntlaek on the femoral condyle, with other line drafnom the mark
on the fibular head to a mark just proximal to deral malleolus. A total of 3 measurements wermrded and a
mean angle of the extension will be recorded falyamis. AKE was found to be valid and reliable feeasuring of
hamstring muscle length®

The Straight Leg Raise (SLR) is used to measurestrarg flexibility, while the subject lying supinen the

examination table with the other limb secured hiekro strap. The subject is asked to lift his lowrtremity up,
maintain his knee extended, to the point whereidse felt a stretch in the posterior thigh. The si@@ment was
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taken of the straight leg to the horizontal angiéneen the horizontal and the line between the umtkdistal to
the greater trochanter and the mark just proximahe lateral malleolus. SLR was found to be advahd reliable
test for measuring the hamstring flexibilify’

I ntervention

The Neurodynamic group was received neurodynamic sliding stretching f@ $iiatic nerve. While subjects in
lying supine and their neck and thoracic spine step in a forward flexed position. Concurrent lipd knee
flexion were alternated dynamically with concurrenip and knee extension. The therapist alternatesl t
combination of movement depending on the tissuisteage level. This combination of movements wasopeed
for 180 seconds on their dominant lower extrenffify.

The Static group was received stretching of the hamstring muscleheir dominant leg. While subjects in lying
supine, the dominant lower extremity would pasgiymsition into SLR positon (hip in flexion, knee éxtension,
and ankle in neutral) without pain/discomfort t@ ghoint where resistance to the movement wastogtd. This
position was then maintained for 30 seconds andatep further 5 times. During the 30 second stestckhe
therapist monitored the subjects to ensure theyndidmake any compensation that could modify thetehing
position. Each subject had a total of 180 secofid&retching on their lower extremify!

Data Analysis

The data were calculated using the Statistical 8geKor Social Sciences (SPSS) version 20teg was used to
compare the effectiveness of both types of stratchThe Paired t- test was used to compare prepastvalues
within both groups. The unpaired t-test was usedcoonpare pre-post mean difference values between
neurodynamic and static groups. The level of sigaifce was set at a p-value 0.05.

RESULTS

The physical characteristics (mean age, heightagight) values showed non-significant differenaedoth groups
P>0.05 (table 1).

Tablel. The physical characteristics (Age, height and weight) of neur odynamic group and static group

Group Age (years) Height (cm) | Weight (kg)
Mean +SD | Mean +SD | Mean +SD
Neurodynamic grou 22.0+2.4 167.2+4.6 68.745]1
Static group 22.3+1.8 168.8+3.2 67.5+4.9
P. value 0.805 0.804 0.787

The difference between AKE and SLR of the neurodyinaand static group before treatment were caledlat he
differences were non-significant for both group®®5, as shown in the table (table 2 and 3).

Table 2. The difference between baseline (1% da) and post (5" day) AKE of the neur odynamic and static group

Neurodynamic groug ~ Static group  P. Value
Baseline(® day) 143.4945.9 142.84+6.2 | 0.62]
Post(%' day) 158.6+4.66 152.3+4.7 0.00]
P. Value 0.001 0.02

The difference within baselineS{Hay) and post {5day) treatment AKE and SLR values of the neurotynand
static group were analyzed. The differences wigmgficant in both groups suggesting that bothriveations were
effective in increasing hamstring flexibility (tad, table3). However, the difference was found mioreghe
neurodynamic group as compared to the static graufich was extremely significant, as shown in tidde (table
2 and 3).

Table 3. The difference between baseline (1% da) and post (5" day) SLR of the neurodynamic and static group

Neurodynamic grou  Static grodp  P. Valle
Baseline(1 day) 57.11+3.47 56.92+2.7% 0.623
Post(3' day) 69.21 65.31 0.001
P. Value 0.001 0.02
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DISCUSSION

This study was designed to compare between thet sbon-effect of neurodynamic and static stretching
improving hamstring muscle flexibility. Results ealed that both interventions significantly impravamstring
flexibility, but neurodynamic has a greater shert effect in improving hamstring flexibility morthan static
stretching.

Studies on the most optimal technique for improvimgscle flexibility are a widely debated. It wasctuded that
the contractile tissue is not the only cause of sedues restriction but also the non-contradtiisues such as deep
fascia, soft tissues surrounding the joint andrinerological tissues can limit the range of motfoh.

The results of this study showed improvement in $tanyg flexibility after the application of both medynamic
and static stretching which could be the resulamfincrease tolerance to streth It was stated in the literature
that static stretching is the commonest forms oétehing ™Y, it results in viscoelastic changes in the muscle
connective tissues that may improve muscle fleijhif?

The improvement in hamstring flexibility followingeurodynamic stretching came in consistence widvipus
studies. A significant increase in ROM was dematstt after a neurodynamic sliding technigue to 28lthy
football players using the passive SLR tédt.

Also, greater improvement in ROM was observed foilg application of a neurodynamic sliding techrédo the
hamstrings of healthy male soccer players, thanatfter general stretchidly! These findings can be explained as
following; when tension is applied to the nervoystem during neurodynamics application, there isdauction of
the cross-sectional area and increase in pressuteeinerve result in movement of the sciatic ndogether in

compliance with the hamstring muscle, resultinqizreased flexibility** 34

Another possible explanation for the improvemenhamstring flexibility after neurodynamic stretcdirs related

to decrease in neuropathomechanics that develdipeimervous system as a result of prolonged sittihggh is
believed to increase neural tissue mechanosemgittdausing protective mechanism when stresses emnidl |
extensibility of muscl&® Neurodynamic stretching is said to cause deflaatibthe sciatic nerve in the posterior
thigh ¢ and decrease in the mechanosensitivity of theahdissues that result in improvement of hamstring
flexibility. B! Neural mobilization improves neurodynamics, mamitey a dynamic balance between neural tissues
and surrounding mechanical interfaces and thuitin the mechanosensitivit§® Neurodynamics increases the
activity of muscles more significantly than thasebved at rest”

Limitations of the study

It appears to be difficult to generalize the resolit this study due to the small number of subje&tso, this study
determines only the short term effects of neurodhina and static stretching. In the future, studieghe long-term
effects of both techniques including more subjeotdh genders should be performed. Also it wouldriveresting
to compare the effect of the two types of stretghised in this study in subjects with a historjhafmstring injury
and low back pain.

CONCLUSION
It can be concluded that neurodynamic and statietctting are effective in increasing hamstring ifsdity in
healthy male individuals, but neurodynamic stretghshowed a more significant effect as comparedtatic
stretching.
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