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X Rays, MRIs are images of body structures when the patient is 
still or not moving. On the contrary, pain is a disturbing sensation 
many a times caused by an external or internal stimuli. The Inter-
national Association for the Study of Pain defines pain as “an un-
pleasant sensory and emotional experience associated with actual 
or potential tissue damage, or described in terms of such damage”.

In medicine, pain is understood as the body mechanism of in-
dicating an underlying condition. Musculoskeletal pain in humans 
is often associated with movements of joints and physical activity. 
Real time Ultrasonography (RUSI) is one such diagnostic modality 
that is used to visualise moving joints and soft tissue structures 
in the body while in function. It is a valuable tool for visually di-
agnosing and observing musculoskeletal structures, muscles, ten-
dons, ligaments, joints and bursae as they function in real-time. 
Real-time ultrasound imaging (RUSI) was first used in the early 
1980s and by the1990s, ultrasonographic images were popular 
and simple for people to interpret. RUSI refers to ultrasound im-
aging (USI) procedures used by Physiotherapists to evaluate the 
structural morphology and behaviour of muscles periarticular soft 
tissues, to provide an images that measures muscle dimensions 
during action, in the healing phase during restoration of function, 
and to carry out research aimed at improving clinical practice [1].

Ultrasonography (US) has long been used primarily by radiolo-
gists alone. However, with advances in technology and wide avail-
ability there is a notable trend seen among physicians in various 
health specialties to integrate US into their routine clinical evalua-
tion of patients. RUSI is increasingly being considered as an mean-
ingful adjunct to physical examination and treatment procedures 
in the clinics. Growing evidence has made it clear that early and 
aggressive therapy of inflammatory arthritis with a treat to target 
approach alters prognosis significantly. This requires the use of 
easily available imaging modalities such as ultrasound in estab-
lishing accurate diagnosis so that early therapeutic decisions can 
be made. Apart from diagnosis, RUSI plays a major role in disease 
monitoring, assessment of damage and therapeutics [2].

The applications of musculoskeletal USI in rehabilitation essen-
tially can be classified as rehabilitative USI (RUSI) and diagnostic 
imaging. Rehabilitative USI comprises evaluation of muscle struc-
ture (morphology) and function, as well as the use of USI as a bio-
feedback tool for effective patient management. Specifically, this 
includes the measurement of structural features (morphometry), 
like muscle length, depth, diameter, cross-sectional area, volume 
and pennation angles; changes in these features and the impact on 
periarticular soft tissues like fascia and organs such as the blad-
der, pelvic floor muscle contraction and qualitative evaluation of 
muscle tissue density. Alternatively, diagnostic USI comprises as-
sessment extent and effect of injury or disease on ligament, tendon, 
and muscle tissues, requiring specialised skills [3].

Though, established, the body of work of RUSI in Indian re-
search is limited, narrow or almost negligible. The PC-PNDT Act 
which curbs the practise of USG in India by non-radiologists and 
non-physicians, however there are other ways to add to the knowl-
edge of existing literature by use of RUSI. The uses of USI by Phys-
iotherapists may vary depending on the jurisdiction, its specific 
licensing guidelines, and professional regulation which need to be 
abided by the policy makers.

Hence a definite lacuna exists in the current literature especially 
in the Indian Scenario. Therefore, an Integration of Real - Time Ul-
trasonography Imaging (RUSI) for Assessment, Diagnosis, Treat-
ment in order to improve Management, Functional ability in the 
field of Physiotherapy, is imperative.

RUSI practise and regulatory issues in India
While physiotherapists are familiar with therapeutic ultrasound 

and the underlying physics, they often lack training regarding the 
principles and instrumentation underlying USI. It is, therefore, 
critical that they develop a basic understanding of the physics and 
safety aspects of USI and a clear understanding of the information 
that it may provide about muscle structure, form, and function, 
before employing it for either research or clinical applications. Ac-
cordingly, specialized training (consistent with the World Health 
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Organization recommendations) can be included for Physiothera-
pists in India as well [1].

RUSI in clinical practice in India
Physiotherapist worldwide have increasingly incorporated 

RUSI technology into their practices and research during the last 
decade. Yet, the use of RUSI by Physiotherapists in India is quite 
not available. The use of RUSI is not permitted amongst non-ra-
diologists physicians due to passing of the Preconception and 
Prenatal diagnostic techniques (PC and PNDT) Act and Rules with 
its latest amendment in 2012. This Act is essentially prohibitory 
and bans prenatal gender determination and regulates the use of 
PNDT. This act is definitely an important step taken by the Indian 
government to consistently register the doctors and machines 
used all over India. On the downside, diagnostic ultrasonography 
conducted by non-radiologists also comes under the purview of 
the same act, thereby restricting the wide-scale use of this conve-
nient and pocket friendly diagnostic tool. This act does not provide 
separate recognition to diagnostic ultrasonography centres other 
than those used by Gynaecologists and Obstetricians. 

In addition, to perform RUSI, the health care practitioner 
should be a radiologist, or registered medical practitioner, having 
postgraduate degree or diploma or 6 months training or 1 year 
experience in sonography. The members of Indian Supervisory 
Board, responsible for uniform implementation of the act, com-
prise medical geneticists, gynecologists, obsretricians, and paedia-
tricians alone; therefore, other health care providers are not repre-
sented. All ultrasonography machines used in India fall under the 
scanner of this act. It is noteworthy to mention that that the US 
equipment dedicated to RUSI may not support gender detection 
of the foetus. Therefore, an amendment to the PC and PNDT act is 
the need of the hour to differentiate between regular Gynaecology 
and Obstetric sonography and diagnostic ultrasonography done by 
non-radiologists.

RUSI is an operator-dependent procedure, and for Physiothera-
pists wishing to be able to implement RUSI, the key concern is to 
learn the imaging skills through appropriate training. In the ab-
sence of established training curriculum, guidelines for the train-
ing and certification, there is a potential gap and a void for use of 
RUSI by physiotherapists in India to be able to impart effective pa-
tient management techniques.

A useful starting point for Physiotherapists wishing to train in 
RUSI would be to be allowed to undergo a formal, 2–3 days training 
workshop so that therapists can obtain a standardized overview of 
the technique and gain initial “handson” experience. Short courses 
could be beneficial learning tool. Also, it would be of help if train-
ing programmes are introduced, following which training in RUSI 

could be made an integral part of the curriculum for specialty Phys-
iotherapy Courses.

Also it would be worthwhile for Physiotherapists to be able to 
procure Ultrasonography machines for their department and be 
able to use them through the collaboration and expertise of a radi-
ologist who could be rightfully helping therapists in visualising the 
desired structures and improving the diagnostic as well as treat-
ment strategies. 

Although the introduction of RUSI in India for Physiotherapists 
and other non-radiology health professionals may take longer, it is 
a fact that Musculoskeletal US takes only a few minutes to be per-
formed in the out-patient setting. It is also likely that more accurate 
diagnosis and joint mobilisations will lead to an improved patient 
outcome and fewer visits by the patient, resulting in effective and 
long lasting treatment methods. 

Costs of ultrasound imaging equipment are continuously de-
creasing and quality improving; also significant reductions in cost 
can be obtained by programming the system solely for musculo-
skeletal imaging, thereby making this an economically friendly tool 
for the patient population in India. 

Studies carried in countries other than India reveal that RUSI 
has the potential to reduce diagnostic uncertainty. In addition, re-
sults of many trials conducted in countries other than India show 
that RUSI has a significant impact on treatment decisions, follow-up 
visits, with better and consistent outcomes. Physiotherapists in In-
dia must produce high-quality research in collaboration with the 
Radiologists to further validate the role of RUSI in Physiotherapy 
practice [4-7].

Conclusion

RUSI is a sensitive imaging tool to assess the muscolo-skeletal 
system thereby detect joint damage, to monitor treatment re-
sponse, and comes across as a quick and an important adjunct to 
clinical examination.

It is vital that Physiotherapists take a step towards establish-
ing the role of RUSI and develop high-quality research to further 
validate the role of RUSI in Physiotherapy practice. The advances in 
technology and research and development are likely to make RUSI 
more accessible to Physiotherapists and allow faster and more ac-
curate imaging of joints, muscles and related structures. Surveys 
undertaken worldwide have resulted in exhibiting a willingness 
among Physiotherapists to learn the skill and US imaging tech-
nique; hence, agreements on training and certification are essential 
to legitimize the training of new RUSI practitioners amongst Phys-
iotherapists. The regulatory policy makers need make the neces-
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sary amendments, conducive for diagnostic ultrasonography to be 
adopted and developed by Physiotherapists.
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