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Abstract

Background: Tennis is a high-intensity global sport that demands strong upper limb coordination, postural control, and
dynamic scapular stability. Among the key stabilizing muscles, the rhomboids play a vital role in scapular retraction and
shoulder alignment during repetitive movements such as the serve, forehand, and backhand strokes. Continuous loading and
overuse of these muscles predispose tennis players to myofascial trigger points (MTrPs), resulting in pain, tightness.
Instrument-Assisted Soft Tissue Mobilization (IASTM) is a noninvasive physiotherapy technique that employs specialized
stainless-steel tools to mobilize soft tissue, break fibrotic adhesions, enhance collagen remodeling, and stimulate fibroblast
proliferation. This approach may effectively relieve trigger points, increase circulation, and restore optimal muscle function.
Aim: To evaluate the effects of the IASTM technique on rhomboid muscle trigger points and its impact on pain pressure
threshold (PPT) in tennis players.

Methodology: An experimental study was conducted on 111 amateur tennis players aged 15-25 years diagnosed with
rhomboid muscle trigger points. Pain intensity was measured using the Numerical Pain Rating Scale (NPRS), and PPT was
assessed using an algometer. Participants received IASTM treatment for 5 minutes, followed by cryotherapy to minimize post-
treatment inflammation. Pre- and post-intervention data were statistically analyzed using paired t-test and Wilcoxon signed-
rank test to determine significance.

Results: Post-intervention analysis demonstrated a significant reduction in pain and increase in pain pressure threshold. The
mean NPRS decreased from 6.07 £ 1.39 to 5.03 £ 1.98 (p < 0.001), while the mean PPT increased from 1.23 + 0.42 to 1.41 £
0.50 (p < 0.001). Out of 111 participants, 59.5 % showed positive improvement, 18 % had no change, and 22.5 % experienced
transient soreness or no improvement.

Conclusion: The study concludes that Instrument-Assisted Soft Tissue Mobilization (IASTM) is an effective intervention for
managing rhomboid muscle trigger points in tennis players. The technique enhances collagen synthesis, improves
microvascular circulation, and promotes connective-tissue healing, leading to pain reduction and improved tolerance to
pressure. Incorporating IASTM into sports physiotherapy protocols can aid in the prevention and rehabilitation of overuse
injuries and enhance athletic performance.

Keywords: Instrument-assisted soft tissue mobilization (IASTM), rhomboid muscle, myofascial trigger points, pain pressure
threshold, tennis players, physiotherapy, sports rehabilitation

Introduction

Tennis is a global sport played by many players at multiple
skill levels [, Tennis is a popular global sport that attracts
individuals from different age groups and with participation
in more than 200 countries affiliated with the International
Tennis Federation (Pluim et al. 2006) [,

The muscles action in the tennis sport acts isotonically and
isometrically®. The isometric contraction is performed at the
racket handle movement, it has been essential for the
muscles to act isometrically, because a strong and good
stroke depends on a firm grip and strong legs (quadriceps,
thighs) (Zhang et al., 2016; Colomar, Baiget, & Corbi,
2020) B,

During the grip movement the muscle in action are flexor
digitorum superficialis, palmaris longus flexor muscles are
involved Bl For the forehead drive In the Preparation Phase
the muscles that are involved are as lateral deltoid, posterior
deltoid, teres minor and teres major, biceps brachii B! For
the Hitting Phase pectoralis major, anterior deltoid, triceps,
elbow, core muscles, quadriceps, plantar flexion,
gastrocnemius, tibialis posterior, soleus B! In the Final Phase
deltoid, pectoralis major, rhomboid, serratus anterior,
gastrocnemius, tibialis posterior muscle B! For the backhead

drive In the Preparation Phase the muscles that are in action
are flexor digitorum superficialis, deltoid, pectoralis major
muscle, biceps brachii, flexors muscles of the fingers, teres
major, the infraspinatus and the posterior deltoid B! Hitting
Phase posterior deltoid, the supraspinatus, teres major,
triceps, elbow, the rhomboid [! Final Phase deltoid,
supraspinatus, upper trapezius, gastrocnemius, tibialis
posterior, peroneus longus, brevis, tibialis posterior,
obliquus internus and another core muscles Bl The
biomechanics in the tennis sport 1! Service: The eccentric
stretch and pre-tensing of the anterior shoulder muscles is
maximised by a vigorous leg drive which positions the
racquet with “down behind and away from the lower back”
in preparation for the drive to the ball 1],

Groundstrokes:  Volley/service return: Placing the
quadriceps muscle (extensor at the knee joint) on the stretch,
subsequent release of the energy to enhance the quick
movement in the preparation for the stroke 1.

Coordination strategies in tennis are as follows [“. In the
power strokes (the service) includes the Leg drive and the
trunk rotations requires the shoulder speed . Upper arm
elevation and the flexion requires the elbow speed ™
Forearm extension and pronation and upper arm internal



rotation requires the wrist speed and the orientation of the
racquet 1 Hand flexion requires the racquet speed  For the
precision stroke requires the shoulder rotation forward step
of the front leg and the forward movement of the racquet
arm all work together as a whole unit 4],

The muscles majorly involed in the action are the deltoid,
triceps brachii, arm flexors and forearm superficial flexor
muscles of the dominant were hypertrophied (MRI)
compared with the non-dominant by 11-15%. Bl These
muscles represented a similar fraction of the whole muscle
volume in both upper extremities I,

The serratus anterior and trapezius muscle act together to
stabilise the scapula against the thoracic wall, elevation of
the scapula is regulated by coupling of the upper and lower
trapezius muscle, as well as the serratus anterior and the
rhomboids I,

Rhomboids plays an important role in stabilization of both
the scapula and shoulder girdle 1. Rhomboids are
innervated from the dorsal scapular nerves of the scapula
and its vascular source is dorsal scapular artery [,
Rhomboid compromises of two distinct muscles rhomboids
minor and major that lie deep in the trapezius (Martin and
Fish, 2018) [,

The common condition affected is the Myofascial trigger
points (MTrPs) are a common problem can affect any
muscle in body they are the foci of tenderness that is been
caused by excessively contracted muscle tissue that is
further formed as the taut bands or the small knots that has
been seen in the pathological microscopic part of the image,
that causes the pain and also the spasm (Marecki and
Wosicki, 1987) [l Whenever it occurs in a localized group
of muscles or single group of muscle producing sensory
motor autonomic symptoms it is known as myofascial pain
syndrome [,

The prevalence for the trigger points in the rhomboids major
muscle is 14.3% and rhomboids minor is 10.2% trigger
points [, It is most neglected muscle. The Refore the need
arises for the study.

The Tennis player are more susceptible to a variety of range
of injuries including the chronic overuse condition and also
acute traumatic injuries . Though the variety of the
hundreds of strokes per matches the kinetic chains enables
the player to generate the high racquet and ball velocities
while also minimizing the joint loads, especially when the
player is playing with the power shots that includes the
overhead serves, overhead smashes, and also the
groundstrokes I, The kinetic chain particularly begins at the
feet and knees, progress to core, and trunk, to SHOULDER,
and elbow, to wrist, and racquet [,

The OTHER common injuries in the SHOULDER- are
superior labrum anterior to posterior (SLAP) tears, Internal
or subacromial impingement, rotator cuff tendinopathy/tear;
ELBOW- Medial and Lateral tendinopathy; WRIST-
Extensor carpi ulnaris tendinitis/subluxation, carpal
ligament sprain; HIP Groin muscle strain; KNEE- Thigh
muscle strain, Knee ligament sprain/rupture, Meniscus tear,
Extensor tendinopathy/rupture; ANKLE — Sprain, Fracture;
TRUNK- Paraspinal muscle strain, Rib strain [2°],

Pressure pain threshold (PPT) is defined as the minimum
force applied which induces pain. This measure has proven
to be commonly useful in evaluating tenderness symptom
(111, Pressure pain threshold (PPT), measured by algometer is
defined as the point at which painless stimulation such as
pressure turns into a painful sensation 2,

To release the trigger points effectively the instrument such
as the Instrument-assisted soft tissue mobilization
techniques (IASTM) is noninvasive technique procedure

rapidly growing in popularity amongst ATHELETS SPORT
PLAYERS due to their effectiveness and efficiency in
treating soft tissue restrictions [*31,

The IASTM techniques use the special stainless-steel
instruments that enable the therapist to locate efficiently and
also to treat the soft tissue dysfunctions, such as the fibrosis,
adhesions, chronic inflammation, or degeneration [,
Benefits from the IASTM use that include the increased
fibroblast proliferation, and reduction in the adhesions,
increases in the wvascular response, and remodeling of
disorganized collagen fiber matrix 2., IASTM technique
also has been found beneficial in improvements in range of
motion 121,

The forces applied by the therapist is minimized forces are
maximized that are delivered to the tissues, stimulates the
deeper situated point of adhesions, it also stimulates the
connective tissues remodeling 4,

The lastm showed the improvement in the athlete
Results
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Graph 1: Age distribution
Youngest being 15 years and the oldest 25 years. This
reflects that the study population was primarily composed of
young adults.

Gender Distribution

Table 1:
GENDER N %
Male 62 55.9%
Female 49 44.1%

Gender distribution

= Male = Female

Graph 2:



With respect to gender distribution, there were 62 males
(55.9%) and 49 females (44.1%), showing a relatively
balanced sample with a slight predominance of males over
females.

Side Affected

Table 2:
Side Affected N %
Right 83 74.8
Left 28 25.2

Side affected

= Right = Left

Graph 3:

Regarding the side affected, the right side was more
frequently involved in 83 participants (74.8%), whereas the
left side was affected in 28 participants (25.2%), indicating
that the right side was nearly three times more commonly
affected than the left.

Comparison of pre-intervention and post-intervention
NPRS score

Table 3:

Wilcoxon signed rank test; * indicates a significant
difference at p<0.05 On comparison of pain scores, the
mean NPRS score showed a significant reduction following
the intervention, decreasing from 6.07 £ 1.39 at baseline to
5.03 £ 1.98 post-intervention, with a mean difference of
1.05. The W.ilcoxon signed rank test confirmed this
reduction to be statistically significant (z = -5.046, p <
0.001).

Comparison of pre-intervention and post-intervention
algometer value

Table 4:

Interval Mean £ SD | Difference |t-value | p-value

Pre-intervention | 1.23 +0.42 018 -4.223 | <0.001*

Post-intervention | 1.41 +0.50

Interval Mean + SD | Difference | z-value | p-value
Pre-intervention | 6.07 £1.39 -
Post-intervention | 5.03 + 1.98 105 -5.046 | <0.001
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Graph 5:

Post-intervention

Wilcoxon signed rank test; * indicates a significant
difference at p<0.05 Pressure pain threshold values assessed
using an algometer demonstrated significant improvement
after intervention. The mean algometer value increased from
1.23 £ 0.42 at baseline to 1.41 + 0.50 post-intervention, with
a mean difference of -0.18. This change was also
statistically significant (t = -4.223, p < 0.001.

Result details

Table 5:
Result N %
Positive 66 59.5
Neutral 20 18.0
Negative 25 225

Final outcome

® Positive = Neutral = Negative

Graph 4:

Graph 6:



When evaluating the overall result distribution, 66
participants (59.5%) showed a positive outcome, there was
reduction in the pain more pain presuure threshold, while 20
(18.0%) demonstrated a no change in response, and 25
(22.5%) had increased pain outcome, there was increased in
the pain.

Conclusion

This study provides strong, sport-specific, muscle-specific,
and condition-specific evidence supporting the use of
IASTM for rhomboid trigger points in tennis players. With
59.5% of participants showing positive outcomes, IASTM
proves effective in reducing pain, improving ROM,
enhancing functional performance, and potentially
preventing compensatory injuries. Compared to previous
research, the targeted application in a well-defined athletic
population demonstrates superior practical relevance,
positioning IASTM as a valuable intervention in sports
physiotherapy and rehabilitation programs. The study
reinforces that focused, evidence-informed application of
IASTM can deliver meaningful clinical and performance
benefits in sport-specific settings
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