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ABSTRACT Objective: Neural mobilization technique is one of the
manual therapy methods that provide mobilization of soft tissues sur-
rounding the neural structures. This study aimed to evaluate the ef-
fectiveness of nerve-gliding exercises on the handgrip strength of
adolescent tennis players. Material and Methods: Thirty-six tennis
players (mean age 15.11+1.45 years, mean body height 1.69+0.07 me-
ters and mean body weight 59.01+8.95 kg) were included in the study.
The players got nerve-gliding exercises to the median nerve of the
dominant side (racket arm) by a physiotherapist for three sets of four
minutes. The dominant and non-dominant side handgrip strength was
assessed before and after the nerve-gliding exercises. Results: It was
determined that there was a difference between the dominant and non-
dominant extremity handgrip strength and the dominant extremity
was stronger before the exercises (p<0.05). After the exercises, there
was a difference between dominant and non-dominant extremity
handgrip strength and the dominant extremity was found to be
stronger similarly (p<0.05). It was determined that the handgrip
strength was similar before and after the nerve-gliding exercises in
the dominant side (p>0.05). Also, it was found that there was no sta-
tistically significant difference between the handgrip strength of the
non-dominant side before and after the nerve-gliding exercises
(p>0.05). Conclusion: Nerve-gliding exercises of the median nerve
does not have an acute effect on handgrip muscle strength in adoles-
cent tennis players. Studies are needed to investigate the chronic ef-
fects of the neural gliding mobilization methods on grip strength in
adolescent tennis players.
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OZET Amac: Noral mobilizasyon teknigi, sinir yapisini gevreleyen
yumusak dokularin mobilizasyonunu saglayan manuel terapi yontem-
lerinden biridir. Bu ¢aligma, sinir kayma egzersizlerinin addlesan tenis
sporcularinin kavrama kuvveti tizerindeki etkinligini degerlendirmeyi
amaclamaktadir. Gere¢ ve Yontemler: Calismaya 36 tenis sporcusu
dahil edildi (ortalama yas1 15,11£1,45 yil, ortalama boy uzunlugu
1,69+0,07 metre ve ortalama viicut agirhigi 59,01+8,95 kg). Sporcula-
rin baskin taraf (raket kolu) iist ekstremitelerinin median sinirine sinir
kaydirma egzersizleri li¢ set ve her set dort dakika olacak sekilde bir fiz-
yoterapist tarafindan uygulandi. Sporcularin baskin ve baskin olmayan
taraf kavrama kuvveti sinir kaydirma egzersizlerinden dnce ve sonra
degerlendirildi. Bulgular: Sinir kaydirma egzersizleri 6ncesinde baskin
ve baskin olmayan taraf kavrama kuvveti arasinda bir fark oldugu ve
baskin ekstremitenin daha giiglii oldugu belirlendi (p<0,05). Benzer se-
kilde egzersizlerden sonra, baskin ve baskin olmayan taraf kavrama
kuvveti arasinda bir fark oldugu ve baskin tarafin daha gii¢lii oldugu
saptand1 (p<0,05). Sinir kaydirma egzersizi uygulanan baskin taraf kav-
rama kuvvetinin sinir kayma egzersizlerinden dnce ve sonra benzer ol-
dugu (p>0,05), baskin olmayan taraf kavrama kuvvetinde ise sinir
kayma egzersizlerinden dnce ve sonra istatistiksel olarak anlamli bir
fark olmadigi belirlendi (p>0,05). Sonu¢: Median sinire uygulanan sinir
kaydirma egzersizleri adolesan tenis sporcularinin kavrama kuvveti
tizerinde akut bir etkiye sahip degildir. Addlesan tenis sporcularinda
sinir kaydirma egzersizlerinin kronik etkilerinin kavrama kuvvetine
olan etkilerini arastiracak ¢aligmalara ihtiya¢ vardir.

Anahtar Kelimeler: Sporcular; medyan sinir; kas kuvveti

The handgrip strength is defined as the muscular
force that the individuals reveal with their intrinsic
and extrinsic hand muscles.! Handgrip strength is as-

sociated with many parameters such as general body
muscle strength, wrist and shoulder muscle strength,
sport performance, respiratory function, body com-
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position and nutrition.>” In many sports branches
which require power transmission from the arm, a
high handgrip strength is necessary to achieve opti-
mal sports performance and prevent injuries.’

Handgrip strength is one of the physical param-
eters that determine the level of racing such as speed,
explosive force, upper and lower extremity muscle
strength in tennis players.'® The handgrip strength is
a very important parameter for service throwing,
forehand and backhand strokes.!"!” Because about
75% of the strokes in the tennis consists of forehand
and service strokes and this requires very strong serv-
ice strokes and solid ground.'* During these high-
speed activities, the handgrip strength and the
stabilization of the wrist are important to hold the
racket firmly, to move the racket in accordance with
the ball and to perform an effective stroke. This is
even more important in sports, such as tennis, which
give rise to extreme external rotation in the shoulder

and forehand strokes.'*!?

Neural mobilization technique is one of the man-
ual therapy methods that provides mobilization of
soft tissues surrounding the neural structures.'® The
purpose of neural mobilization is to improve neural
tissue circulation, reduce edema and pain in the neu-
ral tissue, regulate the neuromechanical function and
physiological functions in the nerve cell.'®!” Neural
mobilization is a treatment used to rearrange the neu-
ral tissue and the dynamic balance around it by pro-
viding the appropriate physiological function and is
often used in cases of neuro-dynamic (neural mobil-
ity) dysfunction.'®!” Several neural mobilization tech-
niques are available, such as neural gliding, neural
stretching, and neural relaxation, each of which is
preferred in different situations. In the neural mobi-
lization techniques of the median nerve, the nerve-
gliding exercises produce the most mobility in the
median nerve bed and neural gliding is a neural mo-
bilizing technique applied to the neural stem to slide
the neural body in which one end of a neural stem is
extended while the other end is relaxed.'® The mobi-
lization of the neural structures reduces the pressure
in the nerve and thus increases the blood flow to the
nerve. It may also increase the neuronal and axonal
transport.'’ These dynamic changes in the intraneural
structures can increase neural functions.
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Neurodynamic tension affects muscle extensi-
bility and stretch tolerance.”® This tension may
change the muscle dynamic and the inner range of the
muscle. So that muscle strength may be affected. Be-
cause the median nerve is responsible for the inner-
vation of the muscles involved in the deep flexors and
thumb, it has a large share in the handgrip function.
Therefore, neural mobilization to the median nerve
may affect the handgrip strength. There are studies
investigating the effect of mobilization exercises on
the median nerve in the literature.?'">* In these stud-
ies, it has been reported that neural mobilization ex-
ercises increase the hand function and handgrip
strength by decreasing the symptoms in cases that
cause neuro-dynamic dysfunction such as carpal tun-
nel syndrome and carpometacarpal osteoarthritis.?!*
In our study, we aimed to investigate the acute ef-
fect of nerve-gliding exercises applied to the median
nerve on handgrip strength in healthy population.
There is no evidence in the literature that this tech-
nique is beneficial or not for healthy individuals, and
no studies have been previously conducted to inves-
tigate the effect of nerve mobilization technique on
muscle strength in healthy individuals. We also did
not find any studies investigating this technique in
athletes whose muscle strength is important. In line
of these knowledge in the literature, it is important to
shed light on the methods to improve the handgrip
strength and thus sport performance before the com-
petition in sports branches which handgrip strength
is important as tennis. So, the aim of our study is to
investigate the acute effect of the nerve-gliding ex-
ercises on the handgrip strength in adolescent tennis
players.

I MATERIAL AND METHODS
PARTICIPANTS

This study was designed as a single-blind, controlled
trial. This study was carried out at the Ministry of
Youth and Sports, Sports General Directorship, De-
partment of Health Services, Center of Athlete Train-
ing and Health Research, Ankara, Turkey. The study
was performed between January 2019 and April
2019. A total of 36 (21 female, 15 male) adolescent
tennis players aged 15.11+1.45 years were included
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TABLE 1: Descriptive information of players.
N=36 X+SD
Age (year) 15.11£1.45
Body height (m) 1,69+0.07
Body weight (kg) 59.018.95
Body mass index (kg/m?) 20.67+2.56
Sport age (year) 8+2.00

X+SD: Mean+Standard Deviation.

in the study. Descriptive information of the players
included in the study is given in Table 1. After in-
forming the players about the study verbally, written
informed consent was taken for study participation
from the players and their legal guardian if the par-
ticipant is under the age of 18. This study was de-
signed according to the Declaration of Helsinki and
was approved by the Training and Research Hospital
Ethics Committee on Clinical Investigations on
09.01.2019 with the decision number of 2012-
KAEK-15/1809. The age of the players, the dominant
side, information of how many years they have been
doing sports and the history of injuries were taken
verbally. Body mass index (BMI) values were calcu-
lated by measuring body height and body weights of
players.

Inclusion criteria were not having an orthopaed-
ical or neurological problem related to the upper ex-
tremity, doing active tennis exercises more than 4
days per week for at least 3 years, volunteering to par-
ticipate in the study. Exclusion criteria were cervical
disc herniation, upper extremity peripheral neu-
ropathies, presence of scoliosis and lateral epi-
condylitis and shoulder injury, and overuse injuries
that may affect handgrip strength.

EVALUATION PROTOCOL

On the first day of the evaluation, handgrip strength
of the players who agreed to participate in the study
was measured in standing position bilaterally. The
next day, the nerve-gliding exercises of the median
nerve was applied by the physiotherapist only to the
dominant side (racket arm) of the players. Immedi-
ately after the nerve-gliding exercises, the handgrip
strength of the players was re-tested bilaterally by the
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same physiotherapist who had previously evaluated
the handgrip strength and blinded the application side
of the athlete. In statistical analysis, nondominant
side was used as control group.

INTERVENTION

Nerve-gliding technique, which is one of the nerve
mobilization techniques, consists of combined move-
ments of at least two joints; while one of the move-
ments stretching the nerve across the nerve bed by
increasing the tension on the nerve, the other move-
ment reduces the size of the nerve bed without
stretching on the nerve. This technique aims to mo-
bilize the nerve by creating minimal tension in the
nerve and exposes more longitudinal displacement
than techniques extending along the nerve bed such
as the stretching technique.!”!®

In our study, neural gliding to the median nerve
was applied to the dominant upper extremity of the
players by doing elbow extension (stretching along
the median nerve bed) with the wrist flexion (does
not load to the nerve) and elbow flexion (no load-
ing) and the wrist extension (nerve stretched) move-
ments which were changed in a consecutive manner.
Elbow flexion-extension and wrist flexion-exten-
sion angles were adjusted according to the litera-

ture 12,21,24

The nerve-gliding exercises were made pas-
sively by a physiotherapist. While the athlete was
lying in supine position, the physiotherapist de-
pressed the athlete's right shoulder towards the infe-
rior with his right elbow. The physiotherapist
supported the right elbow of the athlete with her right
hand. With her left hand, the athlete's hand grasped
while athlete's forearm in supination and fingers in
extension. The shoulder was positioned in external
rotation during the exercises. To create the slide ef-
fect on the median nerve, when the athlete's eclbow
was flexed, the wrist and fingers were extended and
when the athlete's elbow was extended, the wrist and
fingers were placed in neutral position. Extension of
the fingers was maintained throughout the exercises.
The exercises were made in three sets of 4 minutes
each, and a break was taken for a minute between
the sets.”!
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EVALUATION OF HANDGRIP STRENGTH (KG)

The handgrip strength of the players was assessed
using an adjustable hand dynamometer (Grip-D
Takei, Tokyo, Japan). Players were told to squeeze
the dynamometer maximally for 3 seconds while
keeping a neutral upper-extremity position (standing
upright, straight arm parallel next to the body, palm
facing the body, and wrist neutral). To standardize
each measurement, the dynamometer was adjusted
for each player based on hand size. Three consecu-
tive trials were performed on each hand, with 10
seconds of rest given between trials. Verbal en-
couragement by research personnel was given dur-
ing the trials to help promote maximal exertion.”®
Maximal handgrip strength (kg), calculated as the
average of the 3 trials, was recorded for both domi-
nant and nondominant hands. Hand dominance was
established by the preference of hand for keeping
the tennis racket.

STATISTICAL ANALYSIS

Statistical analysis of the data was made by using
Statistical Package for Social Sciences (version 20;
SPSS Inc., Chicago, IL, ABD). The Kolmogorov
Smirnov Test was used to determine whether the
data were appropriate for normal distribution, and
it was determined that the data fit the normal distri-
bution. The independent samples t test was used to
determine whether there was a significant difference
between the baseline and after training values of the
dominant and non-dominant hand values. The pre
and post nerve-gliding exercises strength change of
both groups was determined by paired samples t
test. The significance level for all statistical analyzes
was considered as p<0.05.

I RESULTS

As aresult of our study, it was determined that there
was a difference between the dominant and non-
dominant extremity handgrip strength before and
after the nerve-gliding exercises and the dominant
extremity was stronger (p<0.05) (Table 2). It was de-
termined that the handgrip strength was similar be-
fore and after nerve-gliding exercises in the
dominant extremity and non-dominant extremity
(p>0.05) (Table 3).

TABLE 2: Comparison of muscle strength of dominant
and non-dominant sides before and after nerve-gliding
EXErcises.

Dominant side  Non-dominant side  Strength
handgrip strength  handgrip strength  difference

n=36 X:SD X:SD (8) p*

Before nerve-gliding  32.6417.48 28.2046.39 %1570 0.001*
exercises (kg)
After nerve-gliding ~ 33.17+7.04 27.745.93 %19,60 <0.001**

exercises (kg)

* The Independent samples t, **p<0.05.

I DISCUSSION

As a result of our study, we aimed to investigate the
effects of neurodynamic exercises on muscle strength
in healthy adolescent tennis players, we have deter-
mined that nerve-gliding exercises of median nerve
has no acute effect on handgrip strength in healthy
adolescent tennis players.

Although there have been studies investigating
the effects of median nerve-gliding exercises on
handgrip strength in both symptomatic and asymp-
tomatic individuals in the literature, this is the first
study performed in healthy players.?!->*2%27 In stud-
ies performed in symptomatic individuals, it has
been reported that median nerve neural mobiliza-
tion has positive effects on handgrip strength and
neural mobilization exercises increases muscle
strength in cases of neurodynamic dysfunction.?!->3
It has been argued that this increase in handgrip
strength is achieved by decreasing the pain level of
neurodynamic applications. It has been reported
that individuals can do the test more effectively
with decreasing pain level. On the other hand,
Likhite et al. investigated the effect of 12-day
nerve-gliding exercises on median and ulnar nerve
in the asymptomatic healthy individuals. They con-
cluded that the nerve-gliding exercises had no acute
or after treatment effect on the handgrip strength
and they conclude that the inclusion of asympto-
matic individuals is effective in this result.?® The re-
sults of our study and the results of Likhite et al.
support each other.
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Studies in the literature reported that neural glid-
ing is effective in symptomatic individuals, but has
no effect on asymptomatic individuals.?'**%* In our
study, neural mobilization was applied to asympto-
matic players who did not have any health problem
and it was determined that the handgrip strength of
the players did not show a statistically significant in-
crease as a result of our study. However, it was ob-
served that before the neural exercises the difference
in handgrip strength between the extremities was
15.7% in favor of the dominant extremity and this
difference reached 19.6% after the nerve-gliding ex-
ercises in our study. Similarly, Table 3 shows that the
handgrip strength was increased by 0.53 kg in the
dominant extremity and decreased 0.46 kg in the non-
dominant extremity. This increase in the dominant
side, also the decrease in the non-dominant side may
be clinically significant but is not statistically signif-
icant. However, we did not find any information in
the literature about how much of an increase or de-
crease in handgrip strength will reflect the perform-
ance positively or negatively. Therefore, we think
that there is a need for studies to examine how much
the amount of increase or decrease in handgrip
strength is at least clinically significant. In addition,
it was determined that the handgrip strength of dom-
inant side of our study group, which has a mean age
of 15 years, was 32.64 kg before the nerve-gliding
exercises. Fernandez-Fernandez et al. reported in
their study on the handgrip strength of tennis players
according to their age, that the dominant side hand-
grip strength of U16 level (14-16 years old) tennis
players should be between 40-43 kg, and if they are
less than 40 kg their handgrip strength needs to be

TABLE 3: Comparison of dominant and non-dominant
sides of handgrip strength before and after nerve-gliding
exercises.

Before nerve- After nerve-

gliding exercises gliding exercises

X+SD X+SD p*
Dominant side handgrip 32.6417.48 33.17+7.04 0.334
strength (kg)
Non-dominant side 28.20+6.39 27.74+5.93 0.334

handgrip strength (kg)

* Paired sample t test.
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developed.® It is seen that the handgrip strength of
our study group is low. We think that the fact that the
handgrip strength of our study group is less than the
values stated in the literature may have affected the
results of our study.

LIMITATIONS

Including asymptomatic players, not evaluating any
other parameters, such as the range of motion, using
a single neural mobilization exercises and the use of
untreated extremities of the players as the control
group are the limitations of our study. In addition,
the fact that the age of the players we have included
in our study may restrict the generalization of our
study results. Applying just a single session and the
investigation of acute effects is another limitation
of our study. Studies will investigate the effects of
different neural mobilization exercises with longer
intervention of the nerve-gliding technique on dif-
ferent parameters in symptomatic players are
needed.

I CONCLUSION

In conclusion, our result suggest that neural gliding
mobilization of the median nerve does not have an
acute effect on handgrip strength in healthy adoles-
cent tennis players. Studies are needed to investigate
the chronic effects of the neural gliding mobilization
methods on grip strength in adolescent tennis play-
ers.
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