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Ultrasonography in physiotherapy and rehabilitation: 
A physiotherapist's curriculum introduction

Abstract
Ultrasound examination (USG) is becoming more popular among physiotherapists. The term "rehabilitative ultrasound 
imaging" (RUI) refers to the use of USG in the rehabilitation process. An examination (ultrasound) is used in physiotherapeutic 
therapy to evaluate the tissue and function of the musculoskeletal system. The real image allows for accurate observation and 
stimulation of the necessary muscles during kinesiotherapy, while measurements track the treatment's progress. 
Furthermore, the ultrasound examination aims to assist the physiotherapist in making an early diagnosis of dysfunctional 
aspects that may necessitate consultation with another specialty, thereby reducing medical errors. Preparing an educational 
program and conducting training in accordance with established standards and guidelines will allow physiotherapists to be 
adequately prepared to perform ultrasound examinations and dispel any doubts about a physiotherapist's competence and the 
possibility of performing ultrasound examinations in a medical setting.
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Streszczenie
Badanie ultrasonogra iczne staje się coraz popularniejsze wśród izjoterapeutów. Opracowany termin Rehabilitative 
Ultrasound Imaging ma za zadanie jasno określić o przydatności tego badania w procesie rehabilitacyjnym oraz 
niewkraczaniu w proces diagnostyki lekarskiej i kolidowaniu we współpracy między specjalnościami medycznymi. 
Zastosowanie badania USG w praktyce izjoterapeutycznej znajduje miejsce w ocenie tkanki i jej funkcji układu mięśniowo‑
szkieletowego. Obraz rzeczywisty pozwala na dokładną komunikację i aktywację odpowiednich mięśni podczas kinezyterapii, 
natomiast wykonywanie pomiarów umożliwia obiektywne monitorowanie postępów leczenia. Dodatkowo, badanie USG ma 
na celu szybkie rozpoznanie przez izjoterapeutę cech dysfunkcji, które mogą wymagać konsultacji innej specjalności i uniknąć 
błędu medycznego. Przygotowanie programu edukacyjnego i prowadzenie szkoleń według opracowanych standardów 
i wytycznych nada słuszności odpowiedniego przygotowania izjoterapeutów do wykonywania badania ultrasonogra icznego 
oraz rozwieje wątpliwości o zakresie kompetencji izjoterapeuty i możliwości wykonywania badania USG w środowisku 
medycznym. 
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Introduction
Ultrasound examination is a common, safe, and costeffective 
diagnostic imaging technique [1]. Furthermore, the use of an 
examination (USG) to evaluate the musculoskeletal system has 
long been used in orthopedics and rheumatology [2, 3]. Because 
of the rapid evolution of physiotherapy, a device (USG) is 
increasingly common in physiotherapy offices [4]. To that end, 
the term "rehabilitative ultrasound imaging" (RUSI) was 
adopted and defined at the World Confederation of Physical 
Therapy (WCPT) International Symposium "Rehabilitative 
Ultrasound Imaging Symposium" in 2006 in San Antonio, Texas 
[5]. RUSI is used by physiotherapists and physiotherapist 
assistants to assess the function and shape of soft tissues during 
exercise and to monitor physiotherapy procedures in order to 
improve clinical outcomes [6].

The purpose of this paper was to present previously published 
information on the technical data of USG devices that allow 
examination (RUSI), describe muscle assessment and soft tissue 
morphology methods, and suggest initial program assumptions 
for future RUSI training of physiotherapists and physiotherapist 
assistants.

RUSI program framework – initial assumptions
Ultrasonography in physiotherapy and rehabilitation should be 
aimed at people at the beginning of their specialization and 
beyond. The field training program (RUSI) will include 
a theoretical component that will include knowledge of anatomy 
and pathology, physics, and the legal aspect to present the 
consequences of error and incorrect diagnosis. The work will 
address the aspect of correct and complementary interaction 
with medical imaging diagnostics and radiology as the gold 
standard of imaging and imaging assessment of the patient as 
part of the theoretical part (RUSI). The theoretical section will 
include information on research standardization as well as 
research methodology.
The practical portion will concentrate on the actual analysis 
(USG) of selected anatomical areas, their assessment, and the 
diagnosis of basic pathologies in the osteoarticular system.
Dr. Dominik Sieroń and her team, as well as the National 
Chamber of Physiotherapy and the Polish Physiotherapy 
Society, developed the program framework for ultrasound 
training in physiotherapy and rehabilitation. Dominik Sieroń is 
a diagnostic imaging and radiology specialist and researcher at 
the Medical University of Bern. He is the creator of Mobile 
Ultrasound (MUSG) and (RUFI), as well as the author of 
a textbook in the field of Diagnostic Imaging in Physiotherapy 
and Rehabilitation published by the PZWL publishing house and 
Cambridge Scholars in English.

Technical data of the apparatus enabling the RUFI test
USG cameras deliver Ultra HD or Full HD images with a 64
degree gray scale. A highfrequency linear transducer (10–14–
16 MHz) and shallow ultrasonic wave penetration (5–20 cm) 
are utilized to test musculoskeletal system structures with 
ultrasound. Due to the principles of physics, the higher the 
ultrasonic wave frequency, the shallower the penetration but 
the higher the resolution, hence a linear transducer is best for 
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tissue assessment at 6 cm thickness. In well developed muscle 
tissue or deeply structured structures (e.g. hip joint), the convex 
transducer is employed to assess structures up to 810 cm thick 
at the expense of resolution [7, 8].

Doppler Power Doppler ultrasounds detect inflammatory 
changes in the synovial membrane, tendon sheaths, and 
tendons and identify new blood vessels in tendons due to 
degeneration [9]. Table 1 lists the fundamental device 
requirements for (RUSI).

Muscle assessment and soft tissue morphology
Ultrasound longitudinal and crosssectional muscle measures 
directly assess muscle atrophy or hypertrophy [8]. 

Ultrasonography can accurately evaluate and compare 
quadriceps femoris atrophy with the opposite lower leg. The 
ischioshin muscles, adductors, and adipose tissue in thigh 
circumference measurements may mask quadriceps femoris 
muscle atrophy [6]. 

The intraclass correlation coefficient for thickness 
measurements of soleus muscle was outstanding (ICC = 0.994 
cm 95% CI = 0.988–0.997), multifidus muscle was good (ICC 
= 0.89cm 95% CI = 0.840.99), and trapezius muscle was 
good (ICC = 0.81mm 95% CI = 0.630.92) [11, 12, 13].

Tendon thickness can indicate tendinopathy, which requires 
physiotherapy. The intraclass correlation coefficient in 
studies on comparability of results was outstanding for the 
Achilles tendon (ICC = 0.98; 95% CI = 0.96–0.99), very good 
for the patellar ligament (ICC = 0.85; 95% CI = 0.67–0.93), 
good for the extensor carpi tendon, and mediocre for the 
plantar fascia [14].

When pathology is not obvious in static assessment, real
time ultrasound monitoring provides a major benefit. 
Dynamic examinations increase the diagnosis of 
subacromial impingement syndrome, instability of the long 
head of the biceps arm, snapping hip syndrome, and others 
[15, 16, 17, 18]. 

Table 1. Technical data of devices used for the RUSI test [7]

Aparat Głowica / Head

Full HD 64degree grayscale

Ability to save files of the DICOM type

Power Doppler

Linear (4–12MHz)

Convex (2–5MHz) Piezoelectric
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The patient's education can also include using USG to 
activate the right muscles and choose the right vocal 
command [19, 20].

Clinical decisions in the practice of a physiotherapist 
supported by imaging diagnostics
The form of exercise therapy that will be most effective is 
supported by the RUSI study's findings on the connection 
between motor control and function. As a result of being able 
to provide empirical evidence of the benefits of specific 
therapeutic procedures, ultrasonic examination also enhances 
the efficacy of treatment. The (RUSI) research appears to be 
a useful tool for doing both quantitative and qualitative 
analyses of structure and function [21].
On the topic of incorporating imaging test results into clinical 
practice, Little and Lazaro polled British physiotherapists in 
2006. Seventy percent of the physiotherapists surveyed said 
they value the information provided by imaging tests, 83.4% 
say they use this information in their practice, 77.3% say they 
have the basic knowledge to interpret imaging results, 84.2% 
say they support physiotherapeutic diagnostics, 85 percent say 
they help them better understand their patients' dysfunctions, 
and 90 percent say it helps them communicate with other 
specialists. [22].

Exemplifying techniques for visualizing muscles and other 
soft tissues
Multifidus muscle
By examining a crosssectional ultrasound (USG) imaging of 
the multifidus muscle, one can determine the muscle thickness 
from the dorsal side of the L4–L5 or L5–S1 intervertebral joint 
to the upper edge of the multifidus muscle (Figure 1).

Figure 1. Ultrasound image of the multifidus muscle
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Transverse abdominal muscle
The three muscular layers of the abdominal wall can be seen 
during an ultrasound examination (in the transverse plane) 
thanks to the presence of hyperechoic lines (white lines) that 
demarcate the fascial layers (superficial to deep). Figure 2 
[23] shows how the skin, subcutaneous tissue, external and 
internal obliques, transverse abdominis, and abdominal 
contents are all demarcated by lines.

Achilles tendon
Patients are examined for Achilles tendon problems while 
lying on their backs with their ankles at rest. Examination 
(ultrasound) permits determination of Achilles tendon 
thickness in longitudinal and transverse axes, 3 cm proximally 
from the tendon attachment to the calcaneus (Figure 3) [14].

Figure 2. Ultrasound image of the lateral abdominal wall
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Discussion
There is currently no basic education at universities or certified di‐
ploma courses in the field of ultrasound diagnostics in Poland or 
Europe, and there are also no regulated, uniform standards regar‐
ding the key criteria for training physiotherapists and physiothera‐
pists in the field of ultrasonography. Training in the field of 
ultrasonography is now provided by individuals who lack the requ‐
isite credentials, and as a result, many unaccredited courses do not 
adhere to radiological standards. Reasons for this could include the 
novelty of ultrasonography in physiotherapy and the fact that it is 
now a relatively inexpensive and widely available instrument. Au‐
thors argue that unifying training is essential since it will pave the 
way for the implementation of welldefined program frameworks 
(among others, on certified courses).
These days, almost everyone can afford to buy a device like this 
because of the abundance of both brandnew and refurbished 
options available.
Sonography is used for imaging diagnostics, however ultrasono‐
graphy is also commonly used in conjunction with other imaging 
diagnostics and radiology procedures, such as Xrays, CT scans, 
and MRIs. Keep in mind that an ultrasound is a very active diagno‐
stic tool. Xray examination has an advantage over magnetic reso‐
nance imaging, but ultrasonography has physical restrictions that 
prevent it from providing information about bone and other hard 
tissue outside of the superficial layers. Knowledge of both imaging 
diagnostics and radiology, which are necessary for doing such an 
examination, is at a bare minimum. Possessing a foundational un‐
derstanding of anatomy is essential, as is an understanding of the 
pathologies involved in imaging diagnoses of the musculoskeletal 
system. Physiotherapists face both an opportunity and a threat in 
the form of increased specialization in the field of ultrasound 
imaging diagnosis. The danger that a physiotherapist or 
physiotherapist, like a radiologist who specializes in imaging 
and intervention (e.g., under ultrasound control), may neglect 

Figure 3. Ultrasound image of the Achilles tendon
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other areas of their education and training. Therefore, standardiza‐
tion (RUSI) is absolute to ensure both fundamental and expanded 
knowledge that would permit assessment of the osteoarticular sys‐
tem to the level necessary for the physiotherapist and physiothera‐
pist. Participants in training and courses should have a strong 
foundation in algorithmic thinking and an emphasis on knowledge 
of specific topics.
Ultrasonography is used for imaging diagnostics throughout the 
entire human body, not just the musculoskeletal system. We also 
need to keep in mind that many surgical operations can be carried 
out with the aid of ultrasonography guidance. It's important to 
think about whether physiotherapists may provide these services, 
and if so, under what circumstances; if not, it's important to under‐
stand why that isn't the case, as well as the arguments against it. 
Work is currently being done to standardize and define guidelines 
for (RUSI) so that trained people can have complete knowledge of 
their field, make a preliminary diagnosis, and know how to possi‐
bly extend the diagnosis, for example with an examination (MRI, 
CT, or Xray), and to which doctor specialist to send the patient. 
Thus, it is important to develop a curriculum for teaching the ba‐
sics of ultrasound imaging diagnostics.

Summary
The use of ultrasonic examination in a physiotherapist's practice is 
supported by research [24, 25, 26, 27, 28, 29]. Because of ultraso‐
nography's rapid growth in the field of physiotherapy, PTs are be‐
ing pushed to learn more about it and incorporate it into their 
practice [30, 31]. In addition, it seems prudent to begin preliminary 
work on regulating physiotherapists' rights to do ultrasound exa‐
minations in Poland. Determining the range of usefulness (RUSI) 
and developing a training program for physiotherapists to use the 
device are important subjects for future research (USG). Physio‐
therapists should be encouraged to adopt ultrasound as a diagno‐
stic and monitoring tool due to its potential to enhance patient care 
and objectively document the efficacy of physiotherapeutic inte‐
rventions for publication; however, this should be done in accor‐
dance with established standards that aim to support the physician 
rather than undermine him.

Piśmiennictwo/ References

1. Cook CR. Ultrasound Imaging of the Musculoskeletal System. Vet Clin North Am Small Anim Pract. 2016 May;46(3):35571, v. doi: 10.1016/

j.cvsm.2015.12.001. Epub 2016 Feb 2. PMID: 26847413.

2. Ghonge N, Vaishya R. Musculoskeletal radiology: A true companion of the orthopaedic surgeons. J Clin Orthop Trauma. 2019 JulAug;10(4):637

638. doi: 10.1016/j.jcot.2019.05.011. Epub 2019 May 21. PMID: 31316230; PMCID: PMC6611991.

3. Grassi W, Salaffi F, Filippucci E. Ultrasound in rheumatology. Best Pract Res Clin Rheumatol. 2005 Jun;19(3):46785. doi: 10.1016/

j.berh.2005.01.002. PMID: 15939370.

4. Hodges PW. Ultrasound imaging in rehabilitation: just a fad? J Orthop Sports Phys Ther. 2005 Jun;35(6):3337. doi: 10.2519/jospt.2005.0106. PMID: 

16001904.

5. Teyhen D. Rehabilitative Ultrasound Imaging Symposium San Antonio, TX, May 810, 2006. J Orthop Sports Phys Ther. 2006 Aug;36(8):A13. PMID: 

16915983.

doi.org/10.56984/8ZG0DF2DA



111

nr 2/2023 (23)

www.fizjoterapiapolska.pl

6. Hides J, Richardson C, Jull G, Davies S. Ultrasound imaging in rehabilitation. Aust J Physiother. 1995;41(3):18793. doi: 10.1016/S0004

9514(14)604293. PMID: 25026042.

7. Sieroń, D., Knap, D., & Wojciechowski, W. (2017). Diagnostyka obrazowa w fizjoterapii i rehabilitacji. Warszawa: PZWL Wydawnictwo Lekarskie.

8. Whittaker JL, Teyhen DS, Elliott JM, et al. Rehabilitative ultrasound imaging: understanding the technology and its applications. The Journal of 

Orthopaedic and Sports Physical Therapy. 2007 Aug;37(8):434449. DOI: 10.2519/jospt.2007.2350. PMID: 17877280.

9. Joshua F, Edmonds J, Lassere M. Power Doppler ultrasound in musculoskeletal disease: a systematic review. Semin Arthritis Rheum. 2006 

Oct;36(2):99108. doi: 10.1016/j.semarthrit.2006.04.009. PMID: 17023258.

10. Stokes, Maria, Julie Hides, and Dariush K. Nassiri. "Musculoskeletal ultrasound imaging: diagnostic and treatment aid in rehabilitation." Physical 

Therapy Reviews 2.2 (1997): 7392.

11. RomeroMorales, C., CalvoLobo, C., NavarroFlores, E., MazoterasPardo, V., GarcíaBermejo, P., LópezLópez, D.,... & DelaCruzTorres, B. 

(2020, December). Mmode ultrasound examination of soleus muscle in healthy subjects: intraand interrater reliability study. In Healthcare (Vol. 8, No. 

4, p. 555). MDPI.

12. Wallwork, T. L., Hides, J. A., & Stanton, W. R. (2007). Intrarater and interrater reliability of assessment of lumbar multifidus muscle thickness using 

rehabilitative ultrasound imaging. journal of orthopaedic & sports physical therapy, 37(10), 608612.

13. Bentman, S., O’Sullivan, C., & Stokes, M. (2010). Thickness of the middle trapezius muscle measured by rehabilitative ultrasound imaging: 

description of the technique and reliability study. Clinical physiology and functional imaging, 30(6), 426431.

14. Del BañoAledo, María Elena et al. “Ultrasound measures of tendon thickness: Intrarater, Interrater and Intermachine reliability.” Muscles, 

ligaments and tendons journal vol. 7,1 192199. 10 May. 2017, doi:10.11138/mltj/2017.7.1.192

15. Bailey, L. B., Beattie, P. F., Shanley, E., Seitz, A. L., & Thigpen, C. A. (2015). Current rehabilitation applications for shoulder ultrasound imaging. 

Journal of Orthopaedic & Sports Physical Therapy, 45(5), 394405.

16. Ricci, Vincenzo MD; Chang, KeVin MD, PhD; Güvener, Orhan MD; Mezian, Kamal MD; Kara, Murat MD; Leblebicioğlu, Gürsel MD; Stecco, Carla 

MD; Pirri, Carmelo MD, PT; Ata, Ayşe Merve MD; Dughbaj, Muhammad MD; Jain, Nitin B. MD; Özçakar, Levent MD EUROMUSCULUS/USPRM 

Dynamic Ultrasound Protocols for Shoulder, American Journal of Physical Medicine & Rehabilitation: March 2022  Volume 101  Issue 3  p e29e36 

doi: 10.1097/PHM.0000000000001833

17. Collebrusco, L., Lombardini, R., & Censi, G. (2017). The use of ultrasound images in manual therapy and additionally in assessment of shoulder 

impingement syndrome. Open Journal of Therapy and Rehabilitation, 5(02), 53.

18. Piechota, Małgorzata et al. “Internal snapping hip syndrome in dynamic ultrasonography.” Journal of ultrasonography vol. 16,66 (2016): 296303. 

doi:10.15557/JoU.2016.0030

19. Hides, J. A., Richardson, C. A., & Jull, G. A. (1998). Use of realtime ultrasound imaging for feedback in rehabilitation. Manual therapy, 3(3), 

125131.

20. Teyhen, D. S., Childs, J. D., & Flynn, T. W. (2007). Rehabilitative ultrasound imaging: When is a picture necessary?. journal of orthopaedic & sports 

physical therapy, 37(10), 579580.

21. Teyhen D, Koppenhaver S. Rehabilitative ultrasound imaging. Journal of Physiotherapy. 2011;57(3):196. DOI: 10.1016/s18369553(11)700443. 

PMID: 21843838.

22. Little, Tamara, and Rolando Lazaro. “Physiotherapists' perceptions and use of medical imaging information in practice.” Physiotherapy research 

international: the journal for researchers and clinicians in physical therapy vol. 11,1 (2006): 1423. doi:10.1002/pri.37

23. Teyhen, D. S., Gill, N. W., Whittaker, J. L., & Henry, S. (2007). M Hides JA, Hodges P. Rehabilitative ultrasound imaging of the abdominal muscles. 

J Orthop Sports Phys Ther, 37, 450466.

24. Teyhen, D. S. (2011). Rehabilitative ultrasound imaging for assessment and treatment of musculoskeletal conditions. Manual therapy, 16(1), 44.

25. Fernández Carnero, S., Arias Buria, J. L., Cuenca Zaldivar, J. N., Leal Quiñones, A., CalvoLobo, C., & Martin Saborido, C. (2019). Rehabilitative 

ultrasound imaging evaluation in physiotherapy: piloting a systematic review. Applied Sciences, 9(1), 181.

26. Teyhen, D. S., Childs, J. D., & Flynn, T. W. (2007). Rehabilitative ultrasound imaging: When is a picture necessary?. journal of orthopaedic & sports 

physical therapy, 37(10), 579580.

27. FernándezCarnero, S., MartinSaborido, C., Achalandabaso OchoaRuiz de Mendoza, A., FerragutGarcias, A., CuencaZaldivar, J. N., Leal

Quiñones, A.,... & GallegoIzquierdo, T. (2021). The Role of Rehabilitative Ultrasound Imaging Technique in the Lumbopelvic Region as a Diagnosis 

and Treatment Tool in Physiotherapy: Systematic Review, MetaAnalysis and MetaRegression. Journal of clinical medicine, 10(23), 5699.

28. Innes, S., & Jackson, J. (2019). Musculoskeletal ultrasound imagingAn exploration of physiotherapists' interests and use in practice. 

Musculoskeletal Science and Practice, 44, 102068.

29. Koppenhaver, Shane L et al. “Rehabilitative ultrasound imaging is a valid measure of trunk muscle size and activation during most isometric sub

maximal contractions: a systematic review.” The Australian journal of physiotherapy vol. 55,3 (2009): 15369. doi:10.1016/s00049514(09)700765

30. Woźnica, D. PORÓWNANIE ROZSZERZONYCH KOMPETENCJI ZAWODOWYCH WŚRÓD FIZJOTERAPEUTÓW W EUROPIE. Physiotherapy 

Review, 24(4), 5258.

31. Boyles, Robert E et al. “Physical therapist practice and the role of diagnostic imaging.” The Journal of orthopaedic and sports physical therapy 

vol. 41,11 (2011): 82937. doi:10.2519/jospt.2011.3556

doi.org/10.56984/8ZG0DF2DA


