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ABSTRACT

The PhysioLITE II is a therapeutic

ultrasound wave device that

generates deep heat through

ultrasound energy. The pulse

waves travel deep into the tissue

and induce vasodilation, which

helps increase blood flow to the

treated area and is found to help

relieve pain and reduce muscle

spasms. The PhysioLITE II is

equipped with a bright LED screen,

head-warming feature on an

ergonomically designed sound

head for increased patient comfort.

The PhysioLITE II offers multiple

output intensities and multiple

pre-programmed therapy

protocols. This device can provide a

wide range of pain management

treatments. 

 

Ultrasound therapy is a widely

available and frequently highlighted

electrophysical therapy utility found

in physical medicine & sports

rehabilitation. However, prior

systematic reviews and meta-

analyses have repeatedly concluded

that there is insufficient evidence to

support a beneficial effect of

ultrasound (US) at dosages currently

being introduced clinically.

Consequently, the role of ultrasound

in medicine has been debatable-

until now. This does not exclusively

mean that prior studied ultrasound

devices should be discarded as a

therapeutic adjunct. However, it

does mean that the newly designed

PhysioLite II represents a new

medical technology advancement

that has demonstrated proven

regenerative benefits that merit

further investigation. Our new

direction for ultrasound therapy

with the PhysioLite II  has been

revealed by recent research

demonstrating a beneficial effect of

ultrasound on soft tissue pain.

SUMMARY
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INTRODUCTION



During acute soft tissue repair,

ultrasound reduced recovery times by

between 30 and 38%. When applied

to chronic soft tissue injuries, it

reduced lactic acidosis and

stimulated regeneration in 86% of

cases. These benefits were generated

using low-intensity (<0.1 W/cm(2))

pulsed ultrasound (LIPUS), a dose

alternative to that traditionally used

US devices. Although currently

developed for the intervention of

bone injuries, LIPUS has

demonstrated significant clinical

potential to be used on tissues and

conditions more commonly

encountered in physical medicine.

These include injuries to ligament,

tendon, muscle and cartilage. 

 

Image Source:
http://www.swsna.org/LIPUS_researchdevelopme
nt/
 

This review discusses the science of

Low Intensity Pulsed Ultrasound

(LIPUS) on connective tissue and

muscular pain, the dosages

introduced and the postulated

mechanisms of action. It concludes

by discussing the relevance of these

latest findings in clinical medicine

and how this evidence of efficacy

merits further attention.  The aim of

the paper is to highlight this latest

direction in ultrasound therapy and

de novo off label utilization strategy

for clinic and home therapies.  The

immediate value for clinicians

utilizing Pulsed Ultrasound is to

accelerated recovery from injury for

subsequent earlier return to normal

activity without necessitating narcotic

analgesics or surgical intervention.
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BACKGROUND

Ultrasound (US) is a form of MECHANICAL energy.

Mechanical energies are variable in their speed of

vibration- see image below for the range of

mechanical energy.  

 

COMPARATIVE
ANALYSIS
 

Image source: https://www.sciencedirect.com/topics/earth-
and-planetary-sciences/ultrasound
 
The normal human sound range is from 16Hz to

something approaching 15-20,000 Hz (in children

and young adults). Beyond this upper limit, the

mechanical vibration is known as ULTRASOUND.

The frequencies used in therapy are typically

between 1.0 and 3.0 MHz (1MHz = 1 million cycles

per second).

Sound waves are LONGITUDINAL waves consisting

of areas of COMPRESSION and RAREFACTION. 

 Particles of a material, when exposed to a sound

wave will oscillate about a fixed point rather than

move with the wave itself. As the energy within the

sound wave is passed to the material, it will cause

oscillation of the particles of that material. Clearly

any increase in the molecular vibration in the

tissue can result in heat generation, and

ultrasound can be used to produce thermal

changes in the tissues; which was the primary

focus and limiting factor of prior medical

ultrasound devices.   
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In contrast to US thermal changes,

the vibrational disruption caused

by pulsating energy- such as is

delivered by the PhysioLite II US

dev.- on a tissues appears to have

effects which are primarily non

thermal in nature.  That is not to

say vibrational ultrasound can defy

physics in becoming purely non-

thermal, but that the thermal

focus is not the focus of the cellular

regeneration benefits

Low Intensity Pulsed Ultrasound

(LIPUS) is clearly ultrasound energy,

but delivered at a much lower

intensity (W cm-2) than traditional

ultrasound energy. There are other

differences with the output of

LIPUS devices, but this the most

obvious issue.

 

Ultrasound therapy has a long

history of novel applications in

medicine. Compared to high-

intensity ultrasound used for tissue

heating, low-intensity ultrasound

has drawn in-creasing attention

recently due to its ability to induce

therapeutic changes without

biologically significant

temperature increase. 

 

Low-intensity pulsed ultrasound

(LIPUS) is a specific type of

ultrasound that delivers at a low

intensity and outputs in the mode

of pulsed waves. It has minimal

thermal effects while maintaining

the transmission of acoustic energy

to the target tissue, which is able

to provide non-invasive physical

stimulation for therapeutic

applications. LIPUS has been

demonstrated to accelerate the

healing of fresh fracture, nonunion and

delayed union in both animal and

clinical studies. The effectiveness of

LIPUS for the applications of soft-tissue

regeneration and inhibiting

inflammatory responses has also been

investigated experimentally. 

 Additionally, research has shown that

LIPUS is a promising modality for

neuromodulation. The purpose of this

review is to provide an overview of the

recent developments of LIPUS for

therapeutic applications, based on the

papers that report positive effects, and

to present the findings on the

understanding of its mechanism.
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LIPUS PAIN THERAPY:

CASE REVIEW
 
Lateral epicondylitis, or tennis

elbow, is one of many common

soft-tissue overuse syndromes that

causes pain in the elbow,

decreased strength limits function

of the elbow and wrist [2].  The

condition affects men and women

indiscriminately, occurring most

often in Adults, with a peak

occurrence in the adults >50 years

of age.  A multitude of treatment

options are available to reduce

symptoms and to attempt to

stimulate or enhance the tendon

healing response.  Historically,

lateral epicondylitis has be treated

with rest, ice, bracing,and non-

steroidal anti-inflammatory drugs

(NSAIDs), administered either

orally or topically.  However,when

the condition is chronic or does

not respond to initial treatment,

physical therapy is initiated. 

Various rehabilitation modalities,

such as prior existing therapeutic

ultrasound, had been found to

provide some limited benefits

citing reduction of pain or

improvement in function for

patients with lateral epicondylitis. 

 Patients may benefit from surgical

intervention when conservative

strategies fail to relieve lateral

epicondylitis symptoms after six to

12 months. 

 

Physical therapy regimens, including

strength training and stretching are

commonly used to treat lateral

epicondylitis. Evidence suggests that

exercise programs can reduce pain,

but the improvement in grip strength

is insignificant.  Exercise therapy and

stretching exercises have been used

either alone or in conjunction with

physical interventions.  Local

corticosteroid injection provides

short-term benefit in pain reduction

and grip strength compared with

other conservative treatments. 

Several Studies have found that long-

term effectiveness of corticosteroid

injections and their advantages over

other conservative treatments are

poor.  The objective of this case

review was to discuss  the

effectiveness of PhysioLite II using the

LIPUS protocol with exercise for the

treatment of lateral epicondylitis

(tennis elbow).

7 WHITEPAPER

Image Brief:
Effect of timing
of low-intensity
pulsed
ultrasound
introduction on
femoral fracture
repair in rodents.
Image Source:
https://www.rese
archgate.net/fig
ure/Effect-of-
timing-of-low-
intensity-pulsed-
ultrasound-
introduction-on-
femoral-
fracture_fig2_80
74304
 



In vitro experiments have confirmed
the LIPUS capability to regulate cell
proliferation and differentiation as
well as the opening of cell
membrane channels

We performed the LIPUS trial of

12 weeks ’ duration for a patient

59 year old male with chronic

lateral epicondylitis. The case

was conducted at the AmWave

Clinic of Physical Integrative

Therapy of Edina , MN. The

subject  gave written informed

consent before entering the

study. The study in limited

scope did not require  

approval by the Ethical 

Board of the Faculty of

Medicine.

 

During the initial visit , the

subject was assessed for

suitability , including

demographic information 

and baseline measurements.

Eligible participation in this pre-

clinical investigation was of

either sex , over 18 years of age ,

with lateral elbow pain for more

than 3 months with a verified

prior diagnosis of tennis elbow.

The diagnosis was based on a

history of lateral elbow pain and

tenderness over the forearm

extensor origin and pain

increasing on resisted middle

finger extension and resisted

wrist extension with the elbow

extended. Exclusion criteria

comprised : carpal or radial

tunnel syndrome , cervical

 radiculopathy , painful shoulder or

rotator cuff tendinitis , inflammatory

joint disease , trauma to the

affected elbow in the past 6 weeks ,

bilateral elbow symptoms ,

contraindications for corticosteroid

use and previous elbow surgery. 

 

Materials & Methods
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Intervention
The subject underwent LIPUS

protocol twice weekly for 6 weeks for

a total of 12 sessions.  The subject

assigned to the LIPUS case

additionally utilized a general home 

exercise programme during the 6

week therapy course. The ultrasound

device (PhysioLite II) and LIPUS

protocol delivered a pulsed mode

with a 20% duty cycle , intensity of 1

w/cm2 , frequency of 1MHz , for 5 to7

minutes on two days a week for 6

weeks.



The Exercise treatment consisted

of progressive , slow ,repetitive

wrist and forearm stretching ,

muscle con-ditioning , and

occupational exercise

administered in four steps of

increasing intensity two times

daily on three days a week for 6

weeks. One treatment session

lasted 50 minutes. The treatment

continued for six weeks , during

which time he received no other

treatment.

 

Visual Analogue Scale

A Visual Analogue Scale (VAS)

was used to measure pain

intensity during rest . The level of

pain was recorded on a 10 cm

line where 0 was classified as“no

pain” and 10 was classified as

“worst possible pain”. Subject was

asked to indicate his pain level by

placing a mark along this

horizontal line. 

 

Patient-Rated Tennis Elbow

Evaluation questionnaire 

The Patient-Rated Tennis Elbow

Evaluation(PRTEE) questionnaire

is an instrument that has been

developed specifically for use

with this disorder .  It takes the

form of a 15-item questionnaire ,

with five items addressing pain

1. Combined 6-week programme of
exercises with LIPUS showed
improvement in pain, ROM, and
function.
 2. In future studies we should
evaluate the efficacy of similar
programs and exercises with other
physical therapy modalities during a
longer time span and involving a
larger number of patients.
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and 10 concerned with functional

deficit . For each item , the

respondent uses a 0-10 numerical

scale to rate the average pain or

diffi-culty they have experienced

over the previous week while

carrying out various activities that

are com-monly painful in tennis

elbow. The marking system

ensures that pain and function are

weighted equally in the total

score. Higher scores represent

greater severity  and the maximum

score is 100.

 

Results
The Table below summarizes the 

outcome VAS 

measured  at 

baseline and 

during the 6 

and 12 weeks 

post 

intervention 

assessment . 

 

 

Conclusion

The Content is not intended to be a
substitute for professional medical
advice, diagnosis, or treatment.
Always seek the advice of your
physician or other qualified health
provider with any questions you may
have regarding a medical condition. 
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