
www.rehacare.com.au/wholesaleinfo@rehacare.com.au
1300 653 522

Of the estimated 156,000 fractures resulting from poor bone health within a year in Australia1,      
approximately 5-10% demonstrate delayed healing or non-union,2 a figure that is set to increase as 
the survival rate for people with serious injuries improves.3 These delayed or non-healing fractures 
put a strain on both people, their families and the health care system, often leading to long-term 
complications that have a high monetary, psychological and physiological cost. 

A variety of interventions including surgeries and bone grafts are proposed, despite carrying                                                                     
significant risks and lengthy recovery times.4,5  Low-intensity pulsed ultrasound (LIPUS) is 
one treatment that has gained significant popularity and commendation over the past decade,                                                                                              
despite dating back 30 years since the first level one clinical trial demonstrated that LIPUS could                   
accelerate racture repair.6 

The Melmak is a leading LIPUS device that is used by practitioners and clinics worldwide, backed 
by a rapidly growing body of evidence supporting the use of LIPUS in treating difficult-to-heal        
fractures. This article has summarised what you need to know about the device, the evidence      
supporting LIPUS, and how it compares to alternative treatments for non-union fractures. 

Impaired Fracture Healing
Fracture healing is a complex process. Clinically, it requires adequate reduction of the displaced 
fracture and stabilisation.7 A delayed union is defined as healing that is not completed by three 
months from sustaining the fracture, and of those classified as delayed unions, some will still             
remain unhealed nine months post-fracture and are thus classified as non-unions.8 

During the three stages of the fracture healing process,9 various cell types must interact and               
deliver appropriate levels of inflammatory and bioactive molecules. Despite the complexity of 
the healing process, most fractures heal without a problem. However, several risk factors are                  
associated with impaired healing which include:10 

● Presence of systemic disease, such as diabetes11 or advanced aging12,13,  
● External chemical factors, such as alcohol abuse14 or smoking15 
● Prescribed medications like chronic steroid use or chemotherapeutics16 
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These risk factors provide an ongoing clinical challenge for the treatment of fractures in our               
aging, comorbid population. Several biophysical agents have been proposed and analysed as                    
therapeutic adjuncts to address this impaired bone healing process.17  

Treating Non-Union & Delayed Union Fractures
While advances in both operative and non-operative care of fractures continue to improve patient 
outcomes, under the best of circumstances, recovery times from the treatment itself still often           
extend from weeks to months.18 Slow healing or non-union fractures can have substantial econom-
ic consequences when one considers re-operation, secondary surgical procedures, and extended 
physical therapy in treating these fractures.19  

Many treatment options are used in an attempt to accelerate fracture healing and prevent delayed 
healing and non-unions. These include bone grafting, alteration of the mechanical stiffness of the 
fixation devices, electromagnetic fields, high-frequency low-magnitude mechanical stimuli, and 
ultrasound. 

Disadvantages of bone grafting and implantation of electrical stimulators include that these                
procedures must be performed in the operating theatre and often require hospital admission. The 
result is added morbidity to the patient and added cost to the health care system.20  

Melmak LIPUS evidence 
A continually growing body of evidence supports the use of low-intensity pulsed ultrasound for 
the treatment of both fresh fractures21,22, and non-unions.23,24,25 An early meta-analysis of LIPUS 
found an average difference in healing time across 6 studies of 64 days between the treatment                   
and control groups.26  

While results on healing time improvements across studies vary, it is clear that research shows 
consistently that LIPUS treatment significantly reduces healing time in a range of fractures and 
settings. 

It has been demonstrated that LIPUS has positive effects at each phase of the fracture healing 
process.27,28 Early research found that the non-union effectiveness rate for patients using one of 
the pulsed electromagnetic systems daily was 80%29. LIPUS therapy on tibial and radial shaft 
fractures showed that the healing time for tibial fractures was reduced by an average of 34% in 
testing groups compared to the control group. Similarly, healing time for distal radial fractures was 
reduced by 43% in testing groups compared to the control group. 

LIPUS treatment also resulted in a trend toward a reduced incidence of tibial delayed union.30 The 
pooled results from the 3 studies showed that the time to healing was significantly shorter in the 
groups receiving low-intensity pulsed ultrasound treatment than in the control groups.31 

There is also evidence that LIPUS can support healthy blood supply to fractured areas. Blood 
supply is a central variable for prompt and successful healing, and it is widely recognised that             
medical comorbidities that contribute to impaired blood flow will inhibit the ability of a fracture to 
heal. Research examining the volume density of blood vessels found that it was significantly in-
creased in the LIPUS-treated delayed-union fractures group compared to placebo control group. 

Page 2 of 5



1300 653 522 www.rehacare.com.au/wholesaleinfo@rehacare.com.au

LIPUS did not change blood vessel number, but significantly increased blood vessel size.32 Another 
study showed LIPUS to significantly improve short-term microcirculation when applied to the foot.33

How LIPUS Works
Studies show that LIPUS causes the stimulation of a biological response within the cells, producing 
bioactive molecules. It is these molecules that play a key role in fracture healing.34  

When defining ‘low intensity’ for LIPUS, we refer to an intensity of 30 mW/cm2 SATA (spatial                
average–temporal average) and a power of 117 mW delivered via an unfocussed ultrasound         
transducer. The ultrasound carrier frequency is 1.5 MHz, pulsed at 1 kHz.35 The image below 
shows the pulse duration, off time and intensity of LIPUS. 

 
Image credit: Hadjiargyrou M, McLeod K, Ryaby JP, Rubin C.                                                                                          

Enhancement of fracture healing by low intensity ultrasound. Clin Orthop 1998;355(Suppl):s216-29.

As ultrasound waves pass through tissues, absorption of the waves is proportionate to the density 
of the tissue. This may explain how it can be efficiently targeted to the fracture gap, since bone has 
a significantly higher density than the surrounding soft tissues.36 Evidence states that a molecular 
response causes a number of genes to be expressed in response to LIPUS, and the products 
of the expression of those genes plays a key role in callus formation and stability37,38,39,40. One             
particular gene, aggrecan, which has increased expression after LIPUS use, is correlated with an 
increase in torsional strength of the calluses treated with ultrasound.41  

Advice For Use
When considering low-intensity pulsed ultrasound, it is important to note that not all ultrasound ma-
chines will be appropriate. High-intensity continuous-wave ultrasound has been found to be delete-
rious to fracture healing, unlike the low-intensity pulsed ultrasound discussed previously.42,43,44,45,46  
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The differences between conventional ultrasound therapies used in general rehabilitation and the 
LIPUS therapy are the duration of the treatment and the wave parameters. Conventional ultra-
sound has been used in physiotherapy for decades for improved joint mobility and pain reduction in 
traumas47, but mostly due to the thermal effect48. In contrast, LIPUS in the therapy of bone healing 
is usually applied daily and for longer durations. 

Generally, a treatment time of 20-30 minutes per day will support healing. Patients who used the 
device for 30 minutes per day were found to have a nonunion heal rate of 60.7%49, while 20 minute 
treatment times have found a 38% acceleration of fresh fractures.50,51 

As LIPUS has a much lower intensity than the ultrasound generated from most regular clinical 
machines, the Melmak LIPUS device is portable and easy-to-use, facilitating the implementation 
of home-based rehabilitation interventions, increasing patient compliance, and optimising success 
rates.

Melmak: An Asset To Patients, Practitioners & Clinics
Amongst the modalities available to enhance fracture healing, Melmak is safe, practical, and             
effective. It can easily be administered without pain, by the patient in their home, without the need 
for hospital admission, anaesthesia, additional surgical procedures, and lengthy recovery times 
from the treatment itself. Additionally, Melmak is providing clinics with an excellent return on their 
investment , and is proving to be the perfect fit for clinics that are offering injury rehab or sports 
medicine services .

For more information about the Melmak LIPUS device, or to purchase this exclusive device, please 
contact RehaCare Customer Service on 1300 653 522 or info@rehacare.com.au.
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