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Can Instrument-Assisted Soft Tissue Mobilization Be Used to Increase

Range of Motion in Frozen Shoulder?

Tugba AKGULLER", Yildiz ANALAY AKBABA**

Abstract

The aim of this review was to investigate studies using Instrument-Assisted Soft Tissue Mobilization
(IASTM), to determine the effects of IASTM on shoulder mobility in frozen shoulder. Literature search was
carried out on 21 March 2022 using PUBMED, Pedro, SCOPUS, Web of Science and Scholar databases.
Appropriate clinical studies were identified from the above databases investigating the effects of IASTM on
shoulder range of motion (ROM) in frozen shoulder and a narrative review was performed. Despite the very
limited data on IASTM, which has just begun to increase in use in frozen shoulder, IASTM seems promising
for ROM increase. Further studies with higher quality and larger samples are needed to confirm this view

and recommend the appropriate IASTM technique for frozen shoulder.

Keywords: Frozen shoulder, adhesive capsulitis, instrument-assisted soft tissue mobilization, range of

motion.

Donuk Omuzda Eklem Hareket Acikligimi Artirmak icin Alet Destekli Yumusak Doku

Mobilizasyonu Kullanilabilir mi?

Oz

Bu derlemenin amaci, donuk omuzda Alet Destekli Yumusak Doku Mobilizasyonunun (ADYDM) omuz
mobilitesi {izerindeki etkilerini belirlemek i¢cin ADYDM kullanan calismalar1 aragtirmakti. 21 Mart 2022
tarihinde PUBMED, Pedro, SCOPUS, Web of Science ve Scholar veri tabanlari kullanilarak literatiir taramasi
yapilmigtir. ADYDM'nin donuk omuzda omuz eklem hareket acikligi (EHA) iizerindeki etkilerini aragtiran
yukaridaki veri tabanlarindan uygun klinik ¢aligmalar belirlendi ve incelendi. Son donemde donuk omuzda
kullanimi artmaya baglayan ADYDM ile ilgili cok sinirh veri olmasina ragmen ADYDM, EHA artisi igin umut

verici goriinmektedir. Bu goriisii dogrulamak ve donuk omuz icin uygun ADYDM teknigini énermek i¢in

daha yiiksek kalitede ve daha biiyiik 6rneklerle daha fazla calismaya ihtiyag vardir.

Anahtar Sozciikler: Donuk omuz, adeziv kapsiilit, alet destekli yumusak doku mobilizasyonu, eklem

hareket agikligi.
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Introduction

Frozen shoulder, also often referred to as adhesive capsulitis, is a common musculoskeletal
condition characterized by progressive loss of passive and active mobility of the glenohumeral
joint!. In frozen shoulder, upper extremity functions are limited due to pain and stiffness in the
glenohumeral joint. Patients typically report a gradual onset of pain and stiffness and worsening
over time. They complain that their activities such as sleeping, dressing, reaching and grooming
are limited due to pain and stiffness. Shortening and fibrosis occur in the joint capsule ligaments
around the shoulder joint, which narrows the volume of the capsule, leading to decreased
mobility2. Decreased joint range of motion (ROM) and pain may be caused by capsule and
ligament tightness, and may also be caused by muscle tightness, fascial limitations, and
myofascial trigger points in the muscles3. Previously, studies investigating the effects of methods
such as joint mobilization, soft tissue mobilization, stretching, and proprioceptive neuromuscular

facilitation (PNF) for the management of this reduction in ROM have been conducteds.

Instrument assisted soft tissue mobilization (IASTM) technique, which is one of the soft tissue
mobilization procedures, was developed from Cryiax cross friction massage and has become
popular recently. The IASTM technique has been used in several different populations to date and
has been shown to contribute to the increase in ROMS5.6. However, there is still a lack of use of
IASTM in frozen shoulder. Therefore, the purpose of this review was to examine studies using
TASTM in frozen shoulder and to determine the usability of this technique for increasing shoulder
ROMs. However, there is still insufficient data on the use of IASTM in frozen shoulder. Therefore,
the purpose of this review was to identify studies using IASTM in frozen shoulder and to

determine the effects of this technique in shoulder ROMs.
Frozen Shoulder

Frozen shoulder was first described by Duplay in 1872 as “periarthritis scapula-humera”, but later
in 1934 Codman defined this condition as frozen shoulder”8. Nevasier was the first to define
"adhesive capsulitis", which is the thickening and contraction of the capsule that has become
adhered to the humeral head2. Recently, the term frozen shoulder contracture syndrome has been
suggested to describe the pathology, as the evidence for capsular adhesions in the humeral head
has been refuteds. In frozen shoulder, limitation in function occurs due to pain and stiffness in
the glenohumeral joint. Patients typically describe a process that begins with shoulder pain
followed by loss of mobilityi°. Two types have been described in the literature, idiopathic and
secondary frozen shoulder. Idiopathic frozen shoulder occurs spontaneously without any
triggering factor and is associated with a chronic inflammatory response accompanied by
fibroblastic proliferation, an abnormal immune responset. Secondary frozen shoulder occurs due
to some intrinsic, extrinsic and systemic predisposing factors. Four stages of frozen shoulder have
been described. In stage 1, patients describe sharp pain at the end of movements, pain at rest, and

sleep disturbance, and this stage can last up to 3 months. In stage 2, there is a gradual loss of all-
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round movement of the shoulder due to pain. This stage is also known as the "freezing" or
"painful” or stage and can last from 3 to 9 months. There is aggressive synovitis/angiogenesis and
some loss of movement. Stage 3 is also known as the "frozen" stage. There is pain and loss of
movement and lasts 9-15 months. At this stage, synovitis/angiogenesis decreases, while axillary
fold and ROM decrease due to progressive capsuloligamentous fibrosis. Passive ROM of the
glenohumeral joint is limited in all directions, especially in external rotation (especially in
adduction). Stage 4 is also known as the “Thawing” stage. Pain begins to resolve, but stiffness
persists for 15-24 months after the onset of symptoms. Although frozen shoulder is initially
thought to be a self-limiting process at 12-18 months, mild symptoms may persist for years,

depending on the extent of the fibroplasia and subsequent resorption:2.
Role of Soft Tissue Mobilization in Frozen Shoulder

In frozen shoulder, it takes a long time to decrease the pain and achieve a significant improvement
in ROM, and this causes a decrease in the quality of life of the patients. Therefore, the need for
treatment options that promise recovery in a shorter time increases. Conservative treatment of
frozen shoulder includes patient education, exercises, activity modification, manual therapy,
corticosteroid injection and non-steroid anti-inflammatory drugs. Current literature reports that
manual therapy combined with exercise has a positive effect on more effective pain and function?3.
In frozen shoulder, the joint capsule ligaments around the shoulder joint are shortened and
fibrosis occurs. Contracture of the ligaments narrows the volume of the capsule, reducing the
ROM?2. Mobilizations for the glenohumeral joint (such as angular mobilization, translational
mobilization, Mulligan technique and Maitland technique) are generally used to reduce this
limitation in joint mobility?4. However, ROM limitation and pain in these patients can be caused
by capsule and ligament tightness, as well as muscle tension, facial limitations and myofascial
trigger points in the muscles. There is usually limitation of the latissimus dorsi and subscapularis
insertion, as well as the lower glenohumeral capsule and pectoral fascia. It was previously
suggested that deep friction massage and soft tissue mobilization may benefit patients with frozen
shoulders. Atici et al. found that soft tissue mobilization to the subscapularis muscle combined
with conventional treatment in both frozen shoulder patients and patients with rotator cuff
lesions resulted in greater increases in pain, external rotation ROM, and overhead reach
distances. Guler-Uysal and Kozanoglu found that deep friction massage performed with the
Cyriax method in the early stage of frozen shoulder treatment responded faster and better than
surface heat and diathermy?¢. Nambi et al. showed that myofascial release with trigger point
therapy applied to frozen shoulder patients increased shoulder mobility more than scapular
stabilization exercise and interference interferential therapy alone’. Yatheendra Kumar et al.
determined that both active release technique and muscle energy technique increased shoulder

ROM in frozen shoulder compared to conventional treatment alone?s.
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Instrument-Assisted Soft Tissue Mobilization (IASTM)

TASTM, which has become increasingly popular recently, is a soft tissue mobilization derived from
Cryiax cross friction massage and applied with special hard instruments?9:20, The first IASTM
study was conducted in 1997, but since then its use has increased as an alternative to other manual

therapy techniques2.

This method works through localized inflammation and facilitates collagen synthesis and
realignment. By transmitting appropriate pressure to the soft tissues, localized inflammation with
microvascular bleeding is achieved. Thus, blood flow to the injured area increases as more
fibroblasts are recruited. Healing is supported by the removal of adhesions, as well as by laying
fibroblasts with collagen organization22. In addition, it is thought that the tools used in the IASTM
technique provide some advantages. These include providing mechanical advantage by affecting
the more specific area and deeper tissue, and less stress on the clinician's hands and fingers
compared to other manual techniques20-22, Also, the use of these instruments can increase the
vibration perception of both the patient and the clinician, making it easier for the clinician to
detect tissue properties and making it easier for the patient to feel the change in the treated

tissues22:23,

IASTM instruments have different material and design features used in various conditions
involving the musculoskeletal system. Within the TASTM umbrella, there are many different
instruments such as ASTYM, Fascial Abrasion Technique, Graston Technique, and HawkGrips,
each of which is an application protocol determined by the manufacturer company24. Although
they involve different instruments and application protocols, all these techniques are thought to
collectively induce collagen repair and regeneration due to fibroblast recruitment by IASTM, as
well as stimulate connective tissue remodeling by resorption of excess fibrosis. This leads to the

release and breakdown of adhesions, fascial restraints, and scar tissue25:26,
IASTM in the Literature

Initially, IASTM is mostly used in the asymptomatic population, but recently it seems that its use
has increased in some musculoskeletal conditions. A recent systematic review identified baseball
players, soccer players, overhead athletes and healthy people as the asymptomatic population for
which TASTM was used. As musculoskeletal conditions, lateral epicondylopathy, patellar
tendinopathy, achilles tendinopathy, carpal tunnel syndrome and spinal pain (Thoracic, neck and
low back) were reporteds. In the following years, studies were conducted in which IASTM was also
used in some shoulder pathologies. Amin et al. found that IASTM had positive effects on pain,
grip strength and function in subacromial impingement syndrome27. Aksan Sadikoglu et al. found
improvement in pain, pressure pain threshold, ROM, function, active trigger points, anxiety and
depression with the IASTM technique. They also found that IASTM was as effective as ischemic

compression in improving pain and ROM 6.
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IASTM and Frozen Shoulder in the Literature

Literature search was carried out on 21 March 2022 using Pubmed, Pedro, Scopus, Web of Science

databases. Appropriate clinical studies were identified from the above databases investigating the

effects of IASTM in frozen shoulder and a narrative review was performed. A total of 4 results

were obtained, including the use of IASTM in AC, through literature review. Of these results, 1

was a clinical trial enrollment, 2 was a randomized clinical trial, and 1 was a case study (Table 1).

Table 1. Details of studies investigating the effects of IASTM on ROM in frozen shoulder patients

Author Study Condition Intervention Group Comparator Outcome Duration Result
Design Group
Fousekis & Case 62-year-old IASTM (Ergon® None -Flexion 8 session Increase in
Mylonas 30 Report patient IASTM (Technique) + internal rotation
-Internal
(2017) Strecth ]
rotation
Kaya Mutlu RCT Frozen IASTM (Graston Joint Active ROM: 2 days per Abduction:
etal. 2 shoulder Technique) + manuel mobilization + week for 6
i -Flexion Mobilization
(2020) (Phase-II) stretching manuel weeks
. Group > IASTM
stretching -Extension
(n=30) Group
-Abduction
-IR  -ER
Aggarwal et RCT Frozen TASTM (The Edge Conventional Passive & 3daysa Passive ROM:
al.28 (2021) shoulder Mobility Tool) + treatment Active ROM:
. e e week IASTM >
Maitland mobilizations | group:
(n=30) . -Flexion Period 4 Conventional
(III-1V), posterior
Maitland weeks treatment
capsular stretch, _Extension
mobilizations
pectoral stretch, (0-2 week:
(m-1v), -Abduction .
) Abduction & IR :
wand &codman's posterior
. -IR 2-4 week:
exercises. capsular
flexion,
o stretch, _ER .
Application side: extensiton, ER
pectoral
Pectoral fascia, 0-4 week: All
stretch,
ROMs
Deltoid fascia,
wand
Glenohumeral capsule. , Active ROM:
&codman's
exercises. IASTM >
Conventional
treatment
(0-2 week:
Abduction, IR,
ER

2-4 week: flexion,

extensiton

0-4 week: All
ROMs)

RCT: Randomized controlled trial, IASTM: Instrument-assisted soft tissue mobilization, ROM:

Range of motion, IR: Internal rotation, ER: External rotation.
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Aggarwa et al. compared IASTM and conventional therapy in 30 frozen shoulder patients aged
35-60 years. In the IASTM group, they applied conventional treatment with the Edge Mobility
Tool to the glenohumeral capsule, pectoral fascia, and deltoid fascia with myofascial release. They
applied 10 minutes of hydrocollator pack, grade III and IV Maitland mobilizations, pectoral
stretching, posterior capsule stretching, wand exercises, and Codman's exercises to the
conventional therapy group. At the end of the treatments they applied for 4 weeks, 3 days a week,
they found that there was a greater increase in both passive and active ROMs of the shoulder in
the IASTM group=2s.

Kaya Mutlu et al. compared IASM and joint mobilization in 30 phase 2 frozen shoulder patients
aged 39-65 years. 2 days a week for 6 weeks to 30 phases. They applied IASTM plus manual
stretching to the IASTM group for 6 weeks, 2 days a week, and joint mobilization plus manual
stretching to the mobilization group. At the end of 6 weeks, they determined that there was a
significant increase in shoulder ROMs in both groups, but there was a greater increase in shoulder
abduction in the mobilization group. However, the information on which area and for how long

the TASTM technique was applied could not be reached 29.

Fousekis and Mylonas applied the Ergon® IASTM Technique with 8 sessions of stretching to a
62-year-old frozen shoulder patient. They found that passive internal rotation ROM of the painful
shoulder, which was initially 50° at 90° abduction, increased to 78° and 85° after the 4th and 8th
treatments, respectively. However, the information on which area and for how long the IASTM

technique was applied could not be reachedse.
Conclusion and Recommendations

As a result of the literature review, it was seen that the effects of IASTM in frozen shoulder were
investigated only in case study and randomized clinical trials without placebo or no treatment
control group. Other limitations of these studies are that the frozen shoulder phases of the study
samples are not clearly given, the number of cases is small, and the treatment groups are not
homogeneous. In addition, the lack of detailed explanation of IASTM techniques in some studies
does not make it possible to compare IASTM techniques within themselves and to suggest which
technique can be used most appropriately. However, the limited data obtained about IASTM,
which has just started to increase in use in frozen shoulder, seems to be promising for ROM
increase. Further studies with higher quality and larger samples are needed to confirm this view

and recommend the appropriate IASTM technique for frozen shoulder.
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