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Efficacy of ultrasound in diagnosis and treatment of the shoulder 
– A systematic review

Abstract
Objectives. The aim of this study was to provide an overview of the scientiXic evidence base on the use of ultrasonography in 
physiotherapy and rehabilitation of the shoulder.
Methods. The PubMed / Medline database was reviewed using the following keywords: shoulder ultrasonography AND 
rehabilitation; shoulder ultrasound imaging AND physiotherapy; shoulder ultrasound imaging AND rehabilitation; 
Rehabilitative Ultrasound Imaging AND Shoulder. Only full‑text, open‑access studies in English published before 15 May 2022 
were included in the analysis.
Results. 51 articles (out of 748 identiXied) were included in the analysis. Of all the studies, 3 studies were randomized, 5 were 
not randomized, the rest were cross‑sectional or case studies. The most common study group were patients with hemiplegia 
(in 13 out of 51 reviewed works). 12 papers out of 51 concerned orthopedic conditions of the shoulder with varying 
diagnoses. Ultrasound imaging was used mainly to assess echogenicity and measure structures of the shoulder.
Conclusion. There are many studies demonstrating the utility of ultrasound in various aspects of the physiotherapist’s 
practice, including but not limited to diagnostic purposes, assessment of treatment effectiveness, monitoring treatment 
progress, and referring the patient to another specialist.

Key words: 
ultrasonography, ultrasound, imaging, ultrasonography, rehabilitation, physical therapy, physiotherapy, diagnosis, shoulder, 
pain, treatment

Streszczenie
Cel. Celem tego badania było przeprowadzenie przeglądu dowodów dotyczących wykorzystywania ultrasonograXii 
w Xizjoterapii lub rehabilitacji barku.
Metody. Do 18.05.2022 r. wykonano przegląd bazy danych PubMed/Medline, wykorzystując formy słów kluczowych: shoulder 
ultrasonography AND rehabilitation; shoulder ultrasound imaging AND physiotherapy; shoulder ultrasound imaging AND 
rehabilitation; Rehabilitative Ultrasound Imaging AND shoulder. Do przeglądu włączono jedynie prace pełnotekstowe 
z darmowym dostępem oraz anglojęzyczne.
Wyniki. Do analizy uwzględniono 51 artykułów (z 748 zidentyXikowanych). Ze wszystkich prac 3 prace były badaniami 
randomizowanymi, 5 nieranodmizowanymi, reszta prac występowała w charakterze badań przekrojowych lub studium 
przypadku. Najczęściej spotykanymi grupami badanymi były grupy pacjentów z połowiczym porażeniem mózgu (13/51). 12 
prac z 51 dotyczyło schorzeń ortopedycznych barku o różnym rozpoznaniu. USG zostało wykorzystywane głównie w celu 
oceny echogeniczności oraz wykonania pomiarów struktur barku.
Wnioski. Istnieje wiele prac przemawiających o wysokiej przydatności ultrasonograXii w praktyce Xizjoterapeuty do celów 
diagnostycznych, oceny postępów leczenia lub kierowania pacjenta do innego specjalisty.
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Introduction
The use of ultrasound (USG) in physiotherapy and rehabili‐
tation is becoming more and more popular, which stems 
from its well­documented utility in the treatment of diseases 
and injuries in the shoulder area [1]. The growing number 
of publications since 2005 indicates a growing interest of 
physiotherapists in ultrasound and its use in clinical practice 
[2]. Ultrasound can be used with dysfunctions of the mu‐
sculoskeletal system, as well as to diagnose peripheral neu‐
ropathies [1].
Rehabilitation Ultrasound Imaging (RUSI) is a framework 
which defines the use of ultrasound by physiotherapists for 
basic assessment of soft tissues (muscles, tendons, liga‐
ments) over the course of therapy. Various measurements 
performed by means of ultrasound (e.g. the distance betwe‐
en the acromion and humeral head – AHD) allow for a more 
objective evaluation of the functional state of the shoulder 
compared to its presentation in physical examination. An 
additional benefit of RUSI is the ability to monitor the ef‐
fects of treatment [3].
Ultrasound can be used to diagnose various shoulder condi‐
tions, in which abnormalities in the rotator cuff, the tendon 
of the long head of the bicep, glenohumeral joint, acromioc‐
lavicular joint and other soft tissue dysfunctions of the sho‐
ulder girdle are present [4, 5, 6].
The aim of this systematic review was to examine the cur‐
rent state of scientific knowledge on the use of RUSI in 
functional diagnostics, physiotherapy, and rehabilitation of 
the shoulder.

Methods
All studies were screened on an individual basis, 
considering a set of specific criteria and key data such as 
affiliation of authors, type of study, year of publication, type 
of tissue tested within the shoulder, study methodology, 
type, and cause of shoulder dysfunction. The study was 
designed in accordance with the standards of PRISMA 
(Preferred Reporting Items for Systematic Reviews and 
Meta­Analyzes) [7].

Study search methodology
All analyzed publications were identified by 18 May 2022. To 
obtain the studies, the PubMed/Medline database was searched 
using the following keyword forms: shoulder ultrasonography 
AND rehabilitation; shoulder ultrasound imaging AND 
physiotherapy; shoulder ultrasound imaging AND 
rehabilitation; Rehabilitative Ultrasound Imaging AND 
Shoulder.

Study selection methodology
The criteria for study inclusion included: at least one author 
affiliated with a rehabilitation or related facility, the use of 
ultrasound for the purpose of diagnosis and evaluation of 
treatment results. Only articles with an available abstract and 
free access to full content were included in the study.
Exclusion criteria included: medical intervention under 
ultrasound guidance, use of ultrasound for purposes other than 
diagnosis and evaluation of the progress of shoulder 
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dysfunction treatment, non­English­language articles and 
tests on human and animal specimen. The titles and abstracts 
of articles obtained upon application of the outlined study 
strategy were checked independently by two authors (DL and 
KS).

Methodology of data selection and quality assessment
The full content of potentially eligible studies was 
independently assessed by two authors (DL and KS). Disputes 
over study selection were resolved through discussions with 
other authors. Data selection methods were used to extract 
relevant information from selected studies for the purpose of 
quality evaluation and evidence synthesis. Methods of data 
selection included: demographic data of the study participants, 
group characteristics, type of tissue assessed, method of tissue 
evaluation or measurement, possible physiotherapeutic 
interventions. Two authors (DL and KS) independently 
assessed the methodological quality of Randomized Control 
Trials (RCTs) and non­Randomized Control Trials using the 
PEDro scale: ≥ 7 – high quality; 6 or 5 ­ moderate quality, ≤ 4 
– low quality [8].

Data synthesis
A narrative synthesis of the results of selected studies was 
prepared, focusing on the use of ultrasound in functional 
diagnostics and monitoring of patients with shoulder disor‐
ders, with an emphasis on the type of disorder and tissue as‐
sessed, as well as the method of assessment. A table 
summarizing the most relevant information from each study 
was assembled.

Results
Results of study selection
The study selection process for this systematic review is 
illustrated in Figure 1. 748 studies were identified in 
accordance with the literature search strategy described above. 
After reviewing the titles and abstracts, 609 non­full­text 
studies were rejected and 139 remained. 69 studies were 
excluded due to the failure to meet the inclusion criteria. 51 
studies were qualified for further review [9–60]. Of all 
selected studies, 3 were RCTs and 5 were nonrandomized. The 
rest were cross­sectional. Table 1 summarizes studies included 
in our analysis. RCT studies were assessed in accordance with 
the PEDro scale: de Oliveira et al. – 7 [9], Stephens et al. – 6 
[10], Bac et al. – 5 [11].
Due to the lack of a homogeneous research methodology 
among selected studies, no meta­analysis was performed. The 
type of tissue assessed by ultrasound and the method of 
assessment in selected studies included: the tendons and 
muscles of the rotator cuff, the tendon and the sheath of the 
biceps, the axillary recess, the deltoid muscle, the pectoral 
muscle, posterior part of the articular capsule of the shoulder 
joint, the subacromial bursa. Table 2 shows the most common 
measurements taken with an ultrasound machine. The review 
also included interventional methods, such as kinesiotaping, 
over the course of which an ultrasound examination was used 
to assess effectiveness (Table 3).

doi.org/10.56984/8ZG1A6k5q
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Figure 1. Flow chart – visualisation of the selection process
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Types of shoulder dysfunctions and assessed tissue
The most common group studied with ultrasound in 
physiotherapy literature are patients with hemiplegia (n = 13/52). 
Subsequent studies included athletes from various disciplines 
(n = 6). Clinical observations also included patients after 
shoulder surgery (n = 3) or with orthopedic diseases (n = 12), 
such as: subacromial impingement syndrome, obliterative 
bursitis, bursitis, tendinopathy of the long head of the biceps 
and the rotator cuff, tears of the rotator cuff and shoulder 
dislocation. Observational studies also included asymptomatic 
groups, in which research amounted to observing shoulder 
function.

Echogenicity (n = 12) was assessed mainly in structures of the 
shoulder such as the rotator cuff tendons, belly of the 
supraspinatus and infraspinatus, the tendon sheath, and the 
tendon of the long head of the biceps.

Measurements mainly focused on the distance between the 
acromion and humeral head (AHD). The belly of the 
supraspinal and subcapsular muscles was also considered. The 
differences lied in the method of measurement: whether 
thickness, circumference of the muscle, or ratio of muscle to 
fat infiltration of the muscle (muscle atrophy) were 
considered.

Methods of measuring internal structures with ultrasound
Table 2 shows the ultrasound measurements taken in the stu‐
dies in relation to the diagnosis of the shoulder structure. In 
most studies, methodology for using an ultrasound machine 
for shoulder measurements differed. Measurements of di‐
stance, thickness or perimeter of a given structure were pre‐
valent. In the study by Kim et al. a protocol recommended 
by the European Society of Musculoskeletal Radiology was 
used [48]. 

Table 2. Characteristics of the ultrasound measurements used in reviewed studies

Diagnosis

AHD: distance from lower edge of the acromion to the top of the humeral head

ALT: distance between the lower edge of the shoulder process and the greater 

tubercle of the humerus

AHD 0°, 60°, 90° abduction: distance from lower edge of the acromion to the top 

of the humeral head in 0°, 60° or 90° abduction

Measurement of the subscapular, supraspinatus and infraspinatus tendons in the 

long and short axis

Structures Method of assessment/measurement 

Subacromial space

Tendons of rotator cuff muscles

Shoulder / subacromial impingement 

syndrome / rotator cuff injury / shoulder 

dislocation

Shoulder / rotator cuff injury / dislocated 

shoulder
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Some studies used the "Power Doppler" and "B" ­ elastogra‐
phy modes [41, 46]. In addition, other studies included measu‐
rements of thickness of the deltoid and pectoral muscles, as 
well as the coracoacromial ligament and the rotator cuff inte‐
rval [27, 33, 39, 48]. Figure 1 shows the most common me‐
asurements from studies featured in this review.

Diagnoza / Diagnosis

Measurement of the belly of the supraspinatus and infraspinatus in the long axis 

and at half of scapular length in 90 ° abduction of the upper arm in contraction 

and relaxation of the muscle.

The circumference of the supraspinatus in the short axis at the level of the 

scapular notch.

Measurement of the supraspinatus, infraspinatus, and teres minor ­ methodology 

shown in Figure 2.

Measurement in the axillary region at the height of the humeral head in the long 

axis of the axillary recess with arm abducted up to 90°

Measurement in coracoid process region, the smallest distance from the coracoid 

process to the humeral head in resting position and 60° abduction

Struktura / Structures Sposób oceny/pomiaru / Method of assessment/measurement 

Belly of rotator cuff muscles

Axillary recess

Coracoid process region

Shoulder / subacromial impingement 

syndrome / dislocated shoulder / 

condition after surgical intervention/ 

rotator cuff injury

Frozen shoulder / shoulder pain

Shoulder pain

Figure 2. Shoulder structures evaluated by means of ultrasound; on the left measurements of: AHD, CHD, axillary recess; on 
the right, the position of the head during measurement of muscle thickness: SSP, ISP, Tmin
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Types of physiotherapeutic interventions in which 
ultrasound was used to monitor progress and results
Out of all reviewed articles, only two studies aimed to test the 
effectiveness of a physiotherapeutic intervention with 
ultrasound. In the study by Bac et al. to monitor the effects of 
kinesiotaping, ultrasound measurements of the AHD, the 
thickness of subacromial bursa and the thickness of the 
subacromial bursa in internal rotation of the arm were used. In 
the de Oliveira study, ultrasound was used to measure AHD in 
resting position of the shoulder joint and in 60 °abduction ­ 
but the results have not yet been published [9, 11].

Summary
• Presented studies differ in research design.
• The dominant study group were people without shoulder 
pain or with shoulder hemiplegia and the associated 
dislocation of the shoulder. Orthopedic disorders in presented 
studies had varying etiologies.
• Most studies used ultrasound technology to assess 
echogenicity and morphological changes in the structures of 
the shoulder.
• The most common measure to examine the shoulder was the 
distance between the acromion and humeral head (AHD).

Discussion
This review clearly demonstrates the widespread use of ultrasound in 
shoulder conditions by physiotherapists. The multitude of ways in 
which ultrasound was used indicates that various methods of measu‐
ring can be used to assess a given shoulder dysfunction.
In the case of studies in which the study group consisted of patients 
with hemiplegia due to stroke, ultrasonographic assessment of shoul‐
der structures allows for an analysis of shoulder pain with paresis, 
and redirection to another specialist or modification of the treatment 
at the same time [30, 34].
The use of RUSI in the field of musculoskeletal disorders allows for 
an analysis of shoulder diseases in terms of morphological damage to 
structures and functions, enabling the correct clinical decision to be 
made [13, 14, 17, 22, 23, 36, 39, 54]. Control of integrity of the re‐

Table 3. Application of ultrasound to monitor effectiveness of physiotherapeutic interventions

Diagnosis

AHD

Shoulder bursa

Shoulder bursa with arm in internal 

rotation

11.86 mm ± 3.75

1.06 mm ± 0.82

1.27 mm ± 0.87

11.09 ± 1.86

1.14 ± 0.64

1.39 ± 0.64

p = 0.380

Bac, Aneta et al. [10]

de Oliveira, Fábio Carlos Lucas et al. [8]

Results not yet published
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