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Abstract 

Background: Diagnostic Ultrasound imaging is an established, non-invasive, real-time, dynamic technique that enables trained clini-

cians including physiotherapists to visualize muscles, tendons, ligaments, and joints with high resolution and accuracy with an aim to 

diagnose structural or functional defects. The use of musculoskeletal ultrasound imaging extends to the evaluation of common condi-

tions facilitating targeted and effective treatment plans and aiding the progress of rehabilitation.  

Purpose: This non-systematic review aims to provide a detailed overview of the application and benefits of musculoskeletal ultrasound 

within physiotherapy practice in musculoskeletal soft tissue and bone lesions, respiratory physiotherapy, and critical care conditions. 

The integration of rehabilitative musculoskeletal ultrasound imaging into clinical practice, as examined in the literature, is discussed in 

relation to its role in enhancing patient outcomes, informing clinical decision-making, and its potential impact on treatment quality and 

therapeutic efficacy. Challenges associated with the use of ultrasound scanning, including governance-related aspects such as the re-

quirement for specialized training and the potential for operator-dependent variability, are critically examined. 

Conclusions: This review explores current advancements in musculoskeletal ultrasound technology, emphasizing its growing im-

portance and potential in physiotherapy rehabilitation, research and clinical reasoning. Through an analysis of current literature, this 

article highlights the substantial impact of diagnostic ultrasound on physiotherapy clinical practice and its contribution to the advance-

ment of patient care. 
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INTRODUCTION 

Ultrasound is a mechano-electrical modality with a rapidly grow-

ing list of applications in the fields of both diagnostic and ther-

apeutic medicine. Diagnostic ultrasound is a non-invasive tech-

nique commonly used by Radiologists or Sonologists, and So-

nographers and is part and parcel of the imaging armamentar-

ium in modern hospital practice; specialist use of systems imag-

ing by respective clinical specialists is also known.   

Ultrasound comprises sound waves with frequencies above 20 

kHz, which interact with bodily tissues to generate echoes; 

denser media produce stronger echoes due to greater acoustic 

reflection. However, ultrasound waves do not transmit effec-

tively through air, which is considered a rarefied medium with 

low acoustic impedance. The generation of echoes relies on the 

acoustic impedance of tissues—a property that determines the 

degree of wave reflection at tissue interfaces. Each echo repre-

sents a combination of impedance and the time it takes for the 

wave to return, forming the fundamental basis of the ultrasound 

image. Musculoskeletal Ultrasound Imaging (MSK US) is a non-

invasive diagnostic process that uses high-frequency sound 

waves (20 KHz to 20 MHA) to generate images of muscles, ten-

dons, bones, ligaments, joints, nerves, blood vessels and bursae 

with high resolution. It is particularly useful for assessing acute 

and chronic conditions by discriminating between the differ-

ences in structure from images, detecting abnormalities, and to 

guide such interventions as injections, aspirations, or biopsies.  

US machines have also been used to debride chronic wounds 

such as diabetic foot and venous ulcers. Imaging may be carried 

out by ultrasound trained Rheumatologists, Physiotherapists or 

wound care specialists.   

The purpose of this nonsystematic review is to examine the use 

of ultrasound techniques by physiotherapists and to describe 

the role and the value of rehabilitative musculoskeletal ultra-

sound imaging in physiotherapy practice and clinical reasoning. 

The authors also address the pros and cons of different clinical 

groups carrying out imaging. 

Papers related to musculoskeletal ultrasound imaging and phys-

iotherapy, were searched in PubMed, Embase and Google 

scholar, databases, published within the last 10 years. It outlines 

its anatomical clinical application areas, based on the currently 

available evidence of its diagnostic validity and accuracy. The ar-

ticle also explores potential avenues for future research in mus-

culoskeletal ultrasound, particularly concerning the quantifica-

tion of measurements and the monitoring of treatment out-

comes over time. 

 

Clinical relevance of musculoskeletal ultrasound imaging   

Ultrasound probes produce high-frequency sound waves (3-17 

MHz) to image soft tissues and bony structures in the body for 

the purposes of diagnosing pathology or guiding real-time in-

terventional procedures.1 Most transducers in current use oper-

ate at much higher frequencies to ensure compliance with good 

health and safety practice. Sound wave energy passes through 

the tissues until they encounter acoustic interfaces where it is 

reflected, and detected by the transducer to generate an ultra-

sound image. Bright Scan (B mode ultrasonography) is ideal for 

showing bone, organs and soft tissue, whereas the Doppler ef-

fect which describes the change in frequency when a sound 

wave is reflected in an interface in movement, is particularly use-

ful in medicine since it gives information about the vessel blood 

flow, to identify occlusive or thrombotic changes and for the di-

agnosis of acute inflammatory conditions.2 

US is accurate, non-invasive, with an axial resolution of 0,05-0,5 

mm3,4 requires little prior patient penetration and permits pa-

tients to go home without delays to recover from the appoint-

ment, except in cases of US guided intervention. Since US scan-

ning is a real time, live the whole process, findings can be dis-

cussed with patients on soft and bone tissue pathology. Clinical 

findings such as edema, ligament and muscle rupture, bone ero-

sions, inflammation and muscle atrophy, can easily and instantly 

be measured (diameter & cross-sectional area,) with the use of 

diagnostic ultrasound.  Studies and systematic reviews, reported 

the accuracy of diagnostic US, being comparable to magnetic 

resonance imaging MRI, in the detection of calcifying tendonitis, 

full thickness rotator cuff tear and subacromial bursitis, with sen-

sitivity and specificity ranging from 93-100%.5,6,7,8  

Therapeutic ultrasound (US) is an acoustic energy modality with 

a frequency of 1.0 to 3.0 MHz and beyond, which is above the 

upper threshold of human hearing (16 Hz to 15 to20 000 Hz). It 

interacts with soft tissues but does not produce images.  It is 
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routinely used in physiotherapy clinical practice for musculo-

skeletal pain in several conditions, including ligament sprains, 

muscle strains, tendonitis, joint inflammation, plantar fasciitis, 

metatarsalgia, facet irritation, impingement syndrome, bursitis, 

rheumatoid arthritis, osteoarthritis (OA), and scar tissue adhe-

sions.9 Therapeutic ultrasound is applied following on from a re-

liable diagnosis and causes thermal and non-thermal effects de-

pending on the application parameters, which promote tissue 

repair in all stages of healing. 

Ultrasound images are most commonly in 2D through 3D, in-

cluding the Doppler facility permits vascular attachments to be 

viewed and blood flow velocity measured, this is important not 

only in vascular imaging but also to discriminate benign lumps 

from others and to visualize and quantify acute inflammation. 

The following sections present the main areas of musculoskele-

tal ultrasound imaging in physiotherapy clinical practice. 

 

Musculoskeletal conditions and sports injuries 

Musculoskeletal pain is arguably the most common complaint 

managed by physiotherapists. In cases of epicondylitis, or 'tennis 

elbow,' ultrasound imaging of the elbow joint allows for the as-

sessment of the extent and stage of the injury. Figures 1a and 

1b present longitudinal and transverse ultrasound images of the 

elbow, respectively. Singh (2018) reported, ultrasound to be an 

effective imaging tool that can be used for diagnosis of various 

musculoskeletal conditions, and recommended that its use by 

physiotherapists.10 Kooijman et al, (2020) reported that one in 

six physiotherapy practices in the Netherlands used musculo-

skeletal ultrasound to assess mainly patients with shoulder com-

plaints, with an emphasis on detecting tissue damage and as an 

aid for diagnosis.11 

Karel et al (2017) performed a prospective cohort study of pa-

tients with shoulder subacromial impingement syndrome where 

they performed ultrasound scanning in 31%, in order to confirm 

their clinical diagnosis and detected tendinopathy, calcification, 

full thickness/partial thickness tears, biceps tendon rupture, bi-

ceps halo, bursitis, subacromial impingement, glenohumeral 

discontinuity, acromion discontinuity, labrum tear/SLAP, capsu-

lar thickening, and rotator cuff atrophycases.12 They concluded 

that US led to a more specific clinical diagnosis. However, 

whether the effect of accurate diagnosis through US led to more 

efficient patient recovery cannot be supported in their study. 

The utility of US imaging in physiotherapy education was also 

described by Gaudreaulta et al, (2021), who tested the accuracy 

of anatomical palpation of musculoskeletal structures, as as-

sessed through ultrasound in 24 first year physiotherapy stu-

dents.13 The results demonstrated a palpation accuracy of stu-

dents ranging from 9- 64%, as evaluated by four ultrasound ex-

perts (Kappa coefficient: 1.00), depending on the anatomical 

structure, highlighting the ability of ultrasound in assessing the 

surface anatomy and palpation skills of physiotherapy students.    

Musculoskeletal injuries in sport are another area where physi-

otherapists are involved for the assessment, treatment and func-

tional rehabilitation. Approximately 30% of sports injuries are 

muscle and tendon injuries, with ultrasound (US) playing a major 

role in sports traumatology diagnosis as well as treatment14: This 

can be done on site i.e. on a field of play, or in a clinic, since 

ultrasound machines are small, battery driven and portable: in 

current practice images may be recorded on smartphones for 

transmission analysis and reporting. According to Callaghan 

(2012), the ability to request various forms of imaging has trans-

formed their role in the assessment and management of sport 

injuries.15 De Smet et al, (2021), underlined that US is considered 

the imaging technique of first choice for the diagnosis of muscle 

and tendon lesions17. (Figures 1&2) 

The examination should be conducted within a timeframe of 2 

to 48 hours following muscle trauma in order to evaluate the 

extent of hematoma formation and, consequently, to facilitate 

the grading of muscle lesions. US imaging can also be used to 

perform various interventions, overall making it an invaluable 

tool in the management of traumatic muscle sports inju-

ries.16,17,18,19  

Inflammatory joint disorders are common conditions which are 

assessed and managed by Rheumatologists and other ade-

quately trained clinicians, including physiotherapists. Ultrasound 

can be used for real time diagnosis and early detection, quanti-

fication and grading of various lesions in adult and juvenile 

rheumatoid arthritis including, synovitis, enthesitis, bone ero-

sion, cartilage damage, tenosynovitis and tendon damage.20,21 

MSUS imaging is indicated for the diagnosis of some proximal 
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and peripheral joint diseases in the shoulder, elbow, wrist and 

hand, hip, knee, ankle and foot, peripheral nerves and blood ves-

sels). Rheumatoid arthritis, gout and dactylitis are commonly de-

tected using ultrasound imaging from the acute stages of in-

flammation and synovitis and the chronic phase with bone ero-

sions and cartilage damage (Figures 3&5).22   

A Baker’s cyst, which is a fluid-filled sac that forms in the poplit-

eal fossa, which is located on the posterior aspect of the knee, 

between the semimembranosus and medial head of the gas-

trocnemius and, is easily detected with US though also on x-

ray23 (Figure 4). However, due to its non-invasive nature, ultra-

sound is often the preferred diagnostic modality. It also lends 

itself to repeat scans without radiation exposure to patients. 

The above conditions, which are frequently managed by muscu-

loskeletal physiotherapists, can be accurately diagnosed with ul-

trasound and monitored throughout treatment.13,24  MSUS edu-

cation techniques should be accessible to all with interest in in-

corporating MSUS into their practice, including rheumatologists, 

radiologists, non-medical health professionals and other spe-

cialties involved in the management of rheumatologic musculo-

skeletal conditions worldwide (European Alliance of Associa-

tions for Rheumatology [EULAR] guidelines).25 EULAR offers 

competency US training to practitioners, including physiothera-

pists. 

 

Ultrasound imaging in Critical care patients 

Patients admitted to intensive care unit, staying for more than 7 

days, may have significant complications in the cardiorespiratory 

and neuromuscular systems. Peripheral muscle weakness, atro-

phy and heterotopic ossification are among the most prominent 

musculoskeletal complications.26 In these conditions, accurate, 

quantitative physiotherapy assessment is valuable and arguably, 

important. Diagnostic ultrasound maybe used in ICU patients to 

quantify muscle mass atrophy, by measuring cross sectional area 

(mm2) and muscle diameter (mm). It can be applied upon ad-

mission, until patient discharge to follow changes in muscle 

mass size with time (Figure 6). 

Mechelli et al (2019), demonstrated excellent correlation (r = 

0.99), between US imaging and MRI for measuring anterior thigh 

muscle and non-contractile tissue thickness, in twenty healthy, 

moderately active participants.27 Baston et al, (2022), measured 

the diameter of elbow flexor, knee extensor, tibialis anterior and 

the cross-sectional area of rectus femoris muscles within 15 crit-

ical care patients and reported good to excellent ICC (0.87-0, 

99).28 Toledo et al (2021) measured the quadriceps muscle thick-

ness in 74 mechanically ventilated patients and showed signifi-

cant muscle wasting and greater loss of muscle thickness which 

was associated with poorer prognosis.29  

Heterotopic ossification (HO) is another common complication 

with an incidence of 11% to 73.3% in traumatic brain and spinal 

cord injury30,31 (Figure 7). Diagnostic Ultrasound has been found 

to be highly sensitive and reliable and significantly more sensi-

tive, in the early detection of heterotopic deposits compared to 

plain x-rays32,33,34,35 as early as one-week post-injury. Kramer et 

al (1979) reports HO detection, describing the sonographic pic-

tures of an ovoid, relative echo-free mass and a center core of 

calcification which is described as the “zone phenomenon,” the 

centrifugal maturation fashion of H.O.36,37 

 

Ultrasound imaging in respiratory conditions – COPD 

The use of diagnostic US by physiotherapists for diaphragm and 

lung diagnostics has also been described.38 Patients with chronic 

obstructive disease frequently present with disuse weakness and 

loss of muscle mass with a reported frequency of up to 30% and 

predict mortality in COPD patients.39 Quadriceps cross sectional 

area measurement has been proved to be a reliable real time 

assessment tool for physiotherapists involved in the recovery 

and rehabilitation of COPD patients (figure 6).  US therefore is 

an additional tool to monitor patient progress, and can be cor-

related with muscle power and overall patient functional sta-

tus.39  

According to the literature, trained physiotherapists use muscu-

loskeletal diagnostic ultrasound imaging in several conditions 

and systems. Whittaker et al, 2019, in the physical therapy con-

text, mentions that “point-of-care US can be defined as a form 

of examination, using US undertaken in a clinical practice setting 

with the intent of clarifying uncertain clinical examination find-

ings to enhance the quality and effectiveness of a physical ther-

apy intervention”.40 Table 1, summarizes  the applications role of 

diagnostic ultrasound application on different anatomical sites 
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and conditions for diagnostic purposes, guiding treatment, 

monitor recovery, and optimize rehabilitation strategies, as de-

scribed above.41 

Whitaker et al, (2019), clearly defines the role of ultrasound im-

aging in physical therapy practice in four specific domains: a) 

diagnostic, so as to detect and monitor musculoskeletal pathol-

ogy, b) rehabilitative, for the real time evaluation of soft tissue 

function during exercise, c) interventional, in order to guide per-

cutaneous procedures such as dry needling and d) research, for 

the measurement of soft tissue structure and function and heal-

ing rate before and after physiotherapy interventions.40 Accord-

ing to this evidence it is well defined that musculoskeletal ultra-

sound in physiotherapy, is not only used for diagnostic purposes 

but also to guide treatment, monitor recovery, and optimize re-

habilitation strategies.  

Considering that musculoskeletal ultrasound imaging is a rela-

tively new technique, and the busy work load of radiologists, the 

use of this technique by trained physiotherapists in a regular ba-

sis during the course of treatment, is crucial and may contribute 

to the improvement of assessment accuracy, clinical reasoning, 

monitoring of patient recovery and overall quality of physiother-

apy intervention.40  Established criteria for training, competent 

use and regulation, are outlined by WHO (1998) which states 

that: “The purchase and use of diagnostic ultrasound equipment 

should be restricted to those who have successfully completed 

an adequate training program or have achieved a proven level 

of competence in ultrasonography”. However, its note stated 

how improper US use and purchase can be controlled.42  

 

DISCUSSION 

The purpose of this non-systematic review is to present the cur-

rent perspectives of musculoskeletal ultrasound, as applied not 

only by radiologists and other medical professionals but also 

from clinicians of other disciplines. Physiotherapists, who spe-

cialize in the assessment and treatment of musculoskeletal con-

ditions, represent one of the key professional groups involved in 

this field. As demonstrated in this paper, the advantages of in-

corporating diagnostic ultrasound into physiotherapy practice 

are evident; in its absence, physiotherapeutic assessment would 

rely solely on patient history, clinical signs and symptoms, and 

physical examination. These findings would need to be validated 

by a Radiology department or Rheumatologists which adds to 

their workload.  

In current day the use of US imaging by trained clinicians such 

as physiotherapists should bring swifter assessment and man-

agement to patients. 

Assessing the US, permits real time accurate objective diagnosis, 

which as part of the clinical reasoning process, in turn verifies or 

rejects the original assessment hypothesis. This could be of 

value in the precision of the physiotherapy assessment and the 

selection of the appropriate interventions. 

Diagnosis, rehabilitation, intervention, research and physiother-

apy education are some of the advantages presented and sup-

port this argument.40 It is widely accepted that ultrasonography 

has become an invaluable first-line imaging modality for the di-

agnosis and treatment of diseases of the musculoskeletal sys-

tem. Ultrasound is a non-invasive and atraumatic imaging mo-

dality that does not involve ionizing radiation and allows for re-

peated examinations with minimal patient preparation. Due to 

its safety and simplicity, patients are often able to drive them-

selves home following the procedure. Moreover, it facilitates 

continuous integration with clinical examination, enhancing 

real-time diagnostic decision-making.43 The use of ultrasound 

imaging by physiotherapists has gradually evolved and although 

reported in the literature since the 80’s, it’s application in routine 

physiotherapy practice is not well established, with only a per-

centage of 18% in Australia owned a US machine themselves.24,44 

As mentioned by Whittaker, (1996 & 2019), the value of ultra-

sound imaging from a rehabilitative perspective is that it allows 

for dynamic study (real-time images) of muscle groups as they 

contract.24,40 This also applies as well to non-contractile soft tis-

sues (tendons, ligaments, nerves, fascia) that physiotherapists 

are called to assess and treat.  Adding US imaging, physical ther-

apists can optimize their assessment accuracy and the effective-

ness of their interventions, in order to enhance their rehabilita-

tion and neuromuscular restoration efficacy.24,40  

The identification of affected structures under, through ultra-

sound imaging, offers physiotherapists an additional advantage 

to verify their clinical findings, not only at the first assessment, 

but throughout the patient’s healing process and recovery. 



(2025), Volume 11, Issue 3 

 

 

Papadopoulos & Mani                        287                       https://ejournals.epublishing.ekt.gr/index.php/HealthResJ 

Transferring from therapeutic to ‘rehabilitative’ diagnostic ultra-

sound imaging as a means of providing feedback to both the 

therapist and the patient may contribute to optimal recov-

ery.40,44 Whitaker et al, 2019, underlines the definition of reha-

bilitative US ‘as a procedure used by physiotherapists to evalu-

ate muscle and related soft tissue morphology and function dur-

ing exercise and physical tasks and to assist in the application of 

therapeutic interventions, aimed at improving neuromuscular 

function’.40 It can be repeated as often as necessary, without 

complications or side effects, in order to reassess and monitor 

recovery. Another advantage reported, is that it can be used with 

the patient in any position, which allows for patient movement 

and assessment of muscle function in positions such as lying, 

sitting or standing. Furthermore, considering the use of diag-

nostic ultrasound by trained physiotherapists, it can contribute 

significantly to the reduction of the heavy workload of the radi-

ology departments. As Whitaker et al (2019) point out, ‘future 

efforts should focus on developing international standards for 

self-governance of US use by physical therapists and ensuring 

that training and practice standards are identified, reached and 

maintained’.40 

In addition to physiotherapists, other clinicians also use US for 

example, nurses and midwives routinely use Doppler and us im-

aging to better manage fetal and neonates, podiatrists use Dop-

pler in diabetic foot management as do vascular nurses, which 

expands its interdisciplinary scope of practice. Clearly, adequate 

training and certification in US imaging is part and parcel of clin-

ical governance in present day clinical management. 

In current practice US devices are portable, and can be easily 

used in outpatients’ departments to home visits and sporting 

fields for a more accurate and ”on the spot” image acquisition 

and diagnosis. Education and training are essential for physio-

therapists using US and should be encouraged by their depart-

ments in order to provide support and funding for agreed train-

ing courses by several associations such as EULAR [2019]. 

The present review statement aims to describe the value of di-

agnostic ultrasound imaging in physiotherapy practice and its 

role in the quality and accuracy of clinical assessment and reha-

bilitation of complex musculoskeletal injuries and disorders. Ac-

cording to Manske et al (2023), physiotherapists are equipped 

with the theoretical knowledge to acquire and interpret static 

and dynamic images and correlate these with the pathological 

mechanisms. Ludwig & Madenidou (2022) recognize the use of 

ultrasound scanning together with rheumatologists and radiol-

ogists in soft tissue and haematological conditions, since it is 

noninvasive, accurate and relatively inexpensive. Appropriately 

trained physiotherapists, on US imaging, should be qualified to 

use US imaging in order to correlate its findings with the clinical 

history, improve their intervention quality and monitor patients’ 

progress and recovery41. In a review paper, patient case reports 

were presented, describing the use of diagnostic ultrasound in 

physical therapy practice41 and in an observational cohort study 

it was shown that ultrasound imaging by certified USA physical 

therapists directly influenced patient care by informing the di-

agnostic process, guiding treatment, and appropriately identify-

ing referrals.45   

Based on current practice and evidence in the use of ultrasound 

imaging, there is a strong case to encourage physiotherapists 

and other colleagues to be educated and trained to better im-

age systems. This would reduce workload of radiology depart-

ments while permitting more skilled radiologists to image or-

gans, brain and other complex anatomical structures. 
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ANNEX  

FIGURE 1. Lateral elbow epicondylitis with bone irregularities a) longitudinal view, and b) transverse view. 

a)  

b)  

 

 

FIGURE 2. Achilles tendon complete rupture visualized as loss of continuity in the hypoechoic area (Arrow) (Reproduced with 

permission from Rudy et al, 2019) 

.   
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FIGURE 3.   Patient with Elbow Rheumatoid arthritis, a) longitudinal view, b) transverse view. Blood flow imaging is achieved using the 

Doppler facility. (Reproduced with permission by J. Raftakis) 
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FIGURE 4. Baker’s cyst or popliteal cyst, Hypoechoic zone is inflammatory infiltrate.  A cyst may enlarge, decrease in size or remain the 

same for years. It may also rupture causing pain and swelling around the knee and lower limb.  It is a differential for diagnosing Deep 

Venous Thrombosis (DVT). 

 

 

FIGURE 5. Wrist synovitis grade II metacarpophalangeal joint. (a) longitudinal and (b) transverse views (Reproduced with permission by 

J. Raftakis) 

a)   



(2025), Volume 11, Issue 3 

 

 

Papadopoulos & Mani                        294                       https://ejournals.epublishing.ekt.gr/index.php/HealthResJ 

 

  

FIGURE 6. Transverse view of rectus femoris cross sectional area and diameter in an ICU patient: a) on 1st day of ICU admission b) 4 

weeks later. 

 

a) 

 

b)  
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FIGURE 7. Ultrasound images of iliopsoas muscle, on day 15 of onset, with echogenic calcifications (arrows) A) longitudinal view (B) 

Transverse 
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TABLE 1. Common physiotherapy musculoskeletal ultrasound imaging applications. 

Ultrasound Application Conditions Assessed Physiotherapy Goals 

Musculoskeletal lesions and 

sports Injuries 

Muscle strains, ligament sprains, 

tendon injuries, bursitis, enthesi-

tis 

Injury diagnosis, measurement 

and post treatment recovery 

monitoring 

Joint Pathology Arthritis, acute inflammation, car-

tilage degeneration, edema 

Abnormality real time imaging, 

measurements, goal setting and 

monitoring of recovery 

Muscle atrophy  Muscle cross sectional area & di-

ameter (due to injury, icu ac-

quired weakness, disuse, or neu-

rological conditions) 

Muscle size atrophy pre and post 

intervention, assessment of 

strengthening programs, and re-

covery. 

Peripheral nerve conditions Peripheral nerve cross sectional 

area, (e.g., carpal & cubital tunnel 

syndrome, sciatica, etc.) 

Monitor neural edema and in-

flammation and guidance of re-

habilitation exercises 

Bone fractures and degeneration Acute and stress fractures, early 

detection of heterotopic ossifica-

tion and calcifications, osteo-

phytes, and bone erosions 

Early detection and treatment 

planning and monitoring  

Respiratory conditions Diaphragm and peripheral mus-

cle disuse atrophy, in COPD, in-

tercostal muscles wasting 

Respiratory Assessment and 

treatment and pulmonary reha-

bilitation monitoring 

Research (Whittaker JL et al, 

2019) 

Valid and reliable outcome meas-

ure pre and post intervention ef-

fect on soft tissue healing and 

edema reduction and muscle 

weakness recovery 

Quantification of the efficacy of 

physiotherapy interventions 

Physiotherapy Education (Strike, 

Karen, et al. 2023) 

Real time demonstration of ana-

tomical structures and images, 

for educational purposes in Phys-

iotherapy curricula 

Improvement of the physiother-

apy student’s surface anatomy 

and assessment skills 
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