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”Scientific research consists in seeing what everyone else has seen, but thinking what
no one else has thought”- Albert Scent-Gyorgyi quoted by D Teylen (15)

Just like the rise and falls in History, so too, there are ups and downs in the methods 
applied in medical science. Today more than ever, treatment methods are left out, if
there is not sufficiently evidence based in effectiveness.

During the past 60 years, therapeutic ultrasound has been used most frequently by 
physiotherapist world over, in the treatment of soft tissue lesions, pain and 
musculoskeletal injuries.

A Norwegian Physiotherapists, recalls in 1993, that - “In the seventies it was not 
unusual to treat sport injuries with ultrasound up to 5-6 times daily”. (1) He was also 
critical to the routine use of ultrasound in sport injuries. (1)

We come to complete different conclusions today. Robertson & Baker (2), have in a 
systematic review of randomized controlled trials on the effects of ultrasound in the 
treatment came to the conclusion that “There was little evidence that active 
therapeutic ultrasound is more effective than placebo ultrasound for treating people 
with pain or a range of musculoskeletal injuries or for promoting soft tissue healing”. 
(2)

They (Robertson & Baker) studied “thirty-five English-language RCTs (Randomised 
controlled trials) which were published between 1975 and 1999.Each RCT identified 
was scrutinized for patient outcomes and methodological adequacy”. (2)

Their conclusion can be summarized, “…Therapeutic ultrasound is one of the most 
widely and frequently used electro physical agents. Despite over 60 years of clinical 
use, the effectiveness of ultrasound for treating people with pain, musculoskeletal
injuries, and soft tissue lesions remains questionable….The dosage used in these 
studies varied considerably, often for no discernable reason”. (2)

Researchers in the later half of the last century, usually compared ultrasound with 
other physiotherapy agents like, short-wave diathermy, microwave and other 
heating modalities (2, 4, 5 and 1). Especially in the fifties, in comparison with 
massage. Very few researchers, at least in the fifties and sixties were aware of the 
placebo effect. It was only later that therapeutic ultrasound (electricity-ON) with 
placebo ultrasound (electricity-OFF), became a tool in the double-blind research. As 
late as 1985, Hodge & al. found that 63% of patients with lateral epicondylitis, who 
were treated with therapeutic ultrasound, had clinical improvement in (pain score, 
weight lifting, and grip strength). In the placebo group 11% had similar improvement. 



(5) Perhaps, a reason why ultrasound still finds a place in certain physiotherapists’
repertoire.

Not only the placebo effect, but even the applicator and the amount of absorption
into the tissues have been questioned.

“Ultrasound is primarily used for its ability to deliver heat to deep musculoskeletal 
tissues such as tendon, muscle, and joint structures”. (8)

It must be remembered that the effects of ultrasound are predominantly empirical 
and are based on reported biophysical effects within the tissue and on anecdotal 
experience in clinical practice. (8)

“Whenever ultrasonic energy is propagated into an attenuating material such as 
tissue, the amplitude of the wave decreases with distance. This attenuation is due to 
either absorption or scattering. Absorption is a mechanism that represents that 
portion of ultrasonic wave that is converted into heat, and scattering can be 
thought of as that portion of the wave which changes direction.(6)

We will later look into what is “scattering”. But what is then “ultrasound”?

Sound frequencies below 20 Hz are known as Infrasound, some prefer to call it intra. 
Where as sound frequencies above 20 kHz (20 000 Hz) is known as ultrasound. 
Audible sound, which the human ear is capable to hear and which may vary 
individually, varies in frequencies between 20 Hz to 20 kHz is sound. This is popularly 
known as the sound spectrum. All noice, on both extremes cause irritation to the ear, 
like the dog whistle or the sound of the drums, or the loud cacophony. “The lowest 
frequency is a bass voice and the highest frequency is a soprano voice.” (6)

“Sound is the rapid motion of molecules. These molecular vibrations transport energy
from one transmitter, a sound source like our voice, and a receiver like our ear. 
Sound travels in waves that transport energy from one location to another. When the 
molecules get closer together, this is called compression, and when they separate, 
this is called rarefraction.This mechanical motion, the rapid back and fourth motion, 
is the basis for calling sound a mechanical wave or a mechanically propagated 
wave.” (6)

Most medical ultrasound equipment operates between 1 and 15MHz. Therapeutic
ultrasound ranges between 1 to 3 MHz. The early models of ultrasound, up to the 
eighties operated at ranges below 800 000 Hz or 800 KHz. (3) and the market was 
“invaded” with apparatus of lesser quality and price. Little or no attentions were paid 
to the efficiency of the apparatus, and little was known about the scattering of 
beams. Recently, Science Daily (September 25, 2007) published an article on: New 
Acoustic Absorber to Improve Physiotherapy Ultrasound Machines:

 “Physiotherapy machines produce beams of sound which can spread out quickly 
from the applicator, like a shower head that sprays water diagonally as well as 
forwards. Current methods of calibrating their output are not always accurate, with



equipment surveys suggesting that up to 70 percent of the tens of thousands of 
physiotherapy machines in clinical use could be outside specification.”(18)
…”Ultrasound power levels measured were up to 100 percent higher than those 
indicated. And would have delivered double the intended dose.” (18) “Producing 
such inaccurate doses could lead to further injury.” These beams enter the ear 
through the facial bones (16)

Further investigation is needed about the ill effects of prolonged radiation of 
ultrasound on the physiotherapists using therapeutic ultrasound. This may not apply 
to RUSI or diagnostic ultrasound because of its short history of application.

The frequencies for diagnostic ultrasound lie between 2, 5 to 7, 5 MHz, and some up 
to 15 MHz.

RUSI – Rehabilitative UltraSound Imaging
With RUSI we are entering a new sphere in the field of physiotherapy. In the first
symposium on RUSI, in May 2006 only six nations were represented. But within short
the wide spread interest will increase. Compared to MRI (magnetic resonance 
imaging), CT (computerised tomography), methods used by specialised physicians. 
The USI is not only inexpensive and portable; it also produces high quality imaging of 
soft tissue such as muscles, tendons and sheaths, ligaments, cartilage and synovial 
membrane. Where as it is less effective in the imaging of bones compared to MRI. 
(17)

In May 2006, a first symposium on the use of RUSI by physiotherapist was held in San 
Antonio. (10) Hodges, addressing the gathering said: “The recent surge of interest in  
RUSI in the assessment and rehabilitation of muscle coordination highlights the urgent 
need to further test and validate this promising rehabilitation tool.” (10)

The large interest has resulted in that JOSPT –Journal of Orthopaedic Sports Physical 
Therapy-publishing two special issues one in August 2007 and the other in October 
2007 attributed to RUSI.

But what are the hazards of using ultrasound. We know that sound travels lineal, but
there is some “spreading beams” or as O’Brien suggest,” Scattering” which may lead 
to some problems. In the early eighties, Swedish researchers published litterature, on
the loss of sensation in the hands of the operators of ultrasound. (11, 12, 13)

To our knowledge, no studies have directly looked into the problem of hearing in 
physiotherapists working with ultrasound. But one study that could be of interest to us 
is that of Wilson et al (14i). Quoting from Teylen’s letter on the same subject, may put 
some light on the subject.

“ Registered dental hygienists (N=698) who live in the Hampton Roads areas of 
Virginia were mailed a Dental Hygiene Work History Questionnaire to determine who 
would meet the inclusion criteria and would be willing to participate in the study.



Consenting subjects were categorized into one of two groups, according to 
ultrasonic scaler usage rate, and matched on age. Persons with known hearing loss 
due to infection, disease, or congenital defect were excluded from the study. The 
final sample consisted of 20 dental hygienists with a high ultrasonic usage rate and a 
matched group of 20 dental hygienists who had a low ultrasonic usage rate. Once 
the groups were formed, a certified audiologist tested subjects’ hearing in each ear 
via the pure tone audiometer. Audiometric data were analysed using the analysis of 
variance for repeated measures procedure to determine if degree of ultrasonic 
scaler noise exposure in the dental office environment was significantly related to 
hearing status in these dental hygienists.”

RESULTS: Results revealed that right and left ears were not statistically different in the 
hearing threshold levels, regardless of group status. However, there was a significant 
difference in the high ultrasonic usage group and the lower ultrasonic usage 
group….”

There seems to be even sufficient evidence, that ultrasound can lead to the loss of or 
damage to hearing of the operator, due to prolonged application.(14i & c, 16) And 
such prolonged application were not unusual, for the physiotherapists in the 
seventies and eighties. (1)

Further, Deydre Teylen wrote about, ”…the actor Tom Cruise’s use of ultrasound on 
his unborn child. It appears he bought an ultrasound unit for his personel use and he 
and his wife watched their unborn child for 20 minutes each evening. This caused 
laws to be changed in California…..” (14)

CONCLUSIONS: Prolonged use of therapeutic ultrasound by physiotherapists, in the 
later half of the last century, may have been hazardous and a cause of reduced 
hearing in the elderly-still active- physiotherapist and Athletic trainers. Investigations 
are necessary.  

When it comes to RUSI it is too early to draw any such consequences, but not too 
late to warn for the over use of RUSI.

Under the motto: If a little dosage is good, that does not mean, a larger dosage 
could be better!
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