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1. Introduction 

A new therapy form has recently gained increasing importance in the treatment of horses 

suffering from orthopedic disorders. This therapy form is referred to as extracorporeal shock 

wave therapy or simply ESWT. The first reports dealing with extracorporeal shock wave 

therapy used in human medicine date back to 20 years ago when shock waves were first 

employed for the disintegration of kidney stones. Since then, ESWT has grown to become 

the treatment of choice for nephrolithiasis.  

In 1986, animal experiments showed the ability of shock waves to stimulate bone formation. 

Moreover, shock waves appeared to produce a marked analgesic effect. 

The positive results in human orthopedic medicine encouraged the development of a device 

suited for equine application. 

 

The following guide will provide a brief summary of how to use the Piezovet 100 plus in 

equine medicine. As you know, ESWT has only recently been adopted for use in veterinary 

medicine. 

Therefore we expect that new insight will change some of the parameters listed below. 

 

 

 

 

 

 

 

 

 



 

   

 

 

2. Physiological Effects of Shock Waves 

The currently available data clearly show that ESWT improves a number of lameness 

conditions. These include soft tissue afflictions such as tendonitis and desmitis as well as 

skeletal conditions such as stress fractures and splint bone fractures. 

Clinical Effects 

The following list is based on empirical data and personal communications with equine 

practitioners applying ESWT: 

� Increased bone formation 

� Reduced Inflammation 

� Reduction of calcareous deposits 

� Enhanced Blood Circulation 

� Re-alignment of tendon fibers 

 

Underlying Mechanisms 

The mechanisms that underlie the clinical effects are not clearly understood. Presently, a 

number of theories are being discussed. The common logic appears to be that ESWT boosts 

the body’s self-healing process: 

- Cytokine induction – e.g. TGFß1, Substance P, Osteocalcin 

- Increased osteoblast activity 

- Stimulation of nociceptors in turn inhibits afferent pain signals (gate control theory) 

- Stimulation of neo-vascularization 

- Induction of nitric oxide synthase and thus bone healing/remodeling 



 

   

 

 

3. Side Effects 

No serious side effects have been noted to date. Minor hematoma may occur if the coupling 

between cushion and skin is not air exclusive. It is known that shock waves applied to the 

thorax can result in pulmonary tissue tearing and extrasystoles. 

 

Therapy data: 

Form:     standing or recumbant depending on the species 

Duration:    approx. 20 minutes 

Analgesia / sedation:   variable according to condition and species 

Localisation:    Since best results are obtained with “scan” motion, 

    localisation techniques which rely on diagnosis and  

    anatomical knowledge are sufficient. 

Positioning:    Correct positioning is necessary for treatment so that the  

    therapy source is placed firmly on the skin surface and is  

    aimed at the lesion. 

 

 

 

 

 

 

 



 

   

 

 

4. List of Shock Wave Parameters of Therapy Source FB12 G5 
 

Intensity step ED+ 

 (mJ/mm
2
) 

E(-6dB) 

(mJ) 

P+  

(MPa) 

1 (mind.) 0,12 0,97 25 

2 0,16 1,05 31 

3 0,18 1,13 37 

4 0,22 1,2 43 

5 0,26 1,28 48 

6 0,30 1,35 54 

7 0,34 1,42 59 

8 0,38 1,49 61 

9 0,43 1,56 67 

10(med.) 0,48 1,63 75 

11 0,52 1,7 80 

12 0,58 1,77 85 

13 0,64 1,83 90 

14 0,70 1,89 98 

15 0,76 1,96 100 

16 0,83 2,03 104 

17 0,89 2,08 109 

18 0,96 2,15 114 

19 1,03 2,2 118 

20(max.) 1,10 2,26 122 



 

   

 

 

5. Indications and treatment strategy 

Indications 

The first step towards effective treatment is an accurate diagnosis and the subsequent 

determination of a suitable treatment strategy. The following list contains a number of 

conditions for which ESWT has shown to be an effective treatment modality. On average, 

about 75% of horses treated for these conditions show marked improvement post ESWT. 

-  Desmopathies  

 (origin, insertion and body of suspensory ligament, especially in hind limbs) 

- Tendinitis 

- Stress fractures 

-  Periostitis 

-   Splint bone fractures 

-  Osteoarthritis of the distal tarsal joints  

      (spavin)      

-  Navicular syndrome 

-   Back muscle pain 

While treatment of listed conditions after 

accurate diagnosis gives the most 

consistent results, clinicians are 

discovering new applications for this 

technique. Based on some promising 

results with ESWT, treatments of the 

following conditions are under evaluation. 

-  OCD lesions 

-  Desmitis of superior and inferior check    

     ligaments 



 

   

 

 

Treatment Strategy 

To determine the appropriate treatment strategy, it is necessary to address the following 

items: 

(i) finding the right entry window, i.e. the pathway through which the shock wave must 

travel to reach the designated treatment area (ii) determination of the treatment area (ie. 

depth)(iii) power setting (iv) number to shock waves and, possibly, (v) the planning for 

staged treatments. 

 

Entry Window 

As discussed earlier, a shock wave essentially behaves like any sound wave; it just has much 

more energy. As a sound wave, shock waves can travel great distances with ease as long as 

the acoustic impedance stays the same. 

When the impedance changes, energy is released. Conversely, the greater the change of 

impedance (e.g. soft tissue/bone) the greater the release energy will be. This is exactly the 

mechanism that urologists take advantage of in lithotripsy – the fragmentation of renal 

calculi.  

The energy is released upon impact with the stone. It follows, that energy is released at the 

inerfaces between distinct tissues. In a horse’s leg, this means energy is absorbed at the 

tendon/para-tendon, skin/sub-cutaneous fat and soft tissue/bone interfaces. This 

characteristic has clinical consequences: 

 

 

 

 



 

   

 

 

I. One cannot effectively treat a point (cyst for example) that lies within a bone sincethe 

focused shock wave dissipates into the bone at the soft-tissue bone interface.This causes a 

reverberation in the bone locally, which is sufficient to stimulate  remodelling. It is therefore 

pointless aiming at intra-osseous features. However, aiming at the cortex adjacent to the 

intra-osseus lesion is sufficient. 

II. It is not advisable to treat near the lungs since air has a very low impedance compared to 

the surrounding tissue. It is feasible (although not reported in veterinary medicine), that this 

might cause serious damage to the parenchyma. 

 

Treatment Area 

Shock waves can be focused, that is to say they can be bundled and directed to an area 

termed the focal zone. This enables delivery of the bulk of the total energy to the area 

designated for treatment. Notwithstanding absorption and scattering (primarily due to the 

mechanism described above) this allows delivery of maximum pressure and energy to the 

region of interest. The ability to focus shock waves also allows determination of treatment 

depth. 

 

Energy levels 

The choice of the most appropriate energy level is still a subject of discussion among 

practitioners. There are, however, certain standards, which have emerged and are 

commonly applied. The energy level required to achieve therapeutic results depend, 

essentially, on the condition being treated. 

 

 

 



 

   

 

 

Number of Shock Waves 

A guide to shock wave numbers is the age and extent of the lesion being treated. Total 

shockwave numbers per treatment have been falling over the years to achieve a good 

outcome. This is largely due to the deliberate traversing of the shock wave focus thru the 

region of interest and some adjacent “normal” tissue. 

When treating a small acute tendon core lesion for instance 30 mm2 x 15 mm a region 

including the whole cross-sectional tendon and approximately 3cm of length should be 

treated. This can be easily achieved with 300 pulses. Larger lesions require correspondingly 

more shock waves, so that all the tissue immediately around and the lesion itself are 

exposed to shock waves. Energy settings for acute lesions should be moderate (intensity 3). 

Chronic soft tissue/bone lesions can be treated with high energy and higher shock wave 

numbers. Fractures (stress, non-union, poor healing, excessive calus, etc.) respond in a 

different manner.  

Clinically and in research work it is observed and understood that non-union fractures will 

respond (79% in some human studies) after one treatment. Of those that do not respond 

after one treatment approx. 20% respond after further treatments.  

Therefore the regime for fractures is to ensure that a probe is used where the mid point of 

the focus will lie in the region of the bone surface. Good preparation for optimum coupling 

and 2000 to 3000 shocks on intensity 3 for a metacarpal stress fracture and decreasing down 

to 800 for a poorly healing distal splint bone fracture. 

Staged treatments 

Bones generally require only one treatment. Most other sub-acute/chronic injuries require 

two treatments with a three-week interval. Acute suspensory and tendon injuries respond 

well with two to four treatments in two-week intervals. 

 



 

   

 

 

6. Application (Performing ESWT) 

Before ESWT 

Horse preparation 

The horse should have the coat clipped over the area of interest. Shaving is not required. In 

some cases horses with a short clean coat can be treated simply with the application of 

alcohol and gel. This gives reasonable coupling if care is taken while moving the probe. 

Otherwise clipping is preferred and the skin should be cleansed to remove scale and debris. 

For treatment of navicular syndrome by application through the frog the horse should ideally 

be admitted the day before. The shoe is removed and the foot pared out and the frog pared 

down to soft tissue (few blood spots). A water only poultice is applied overnight. To check 

the sonic impedance simply use an ultrasound scanner to evaluate structures such as the 

impar ligament and navicular bone. If these are visualized then the shock wave will pass 

through. The navicular region can also be reached from between the heel bulbs. A 

combination of the two seems to produce the best clinical results. 

Anaesthesia/analgesia  

Unless particular prior knowledge determines otherwise horses should be sedated with 

either detomidine or romifidine alone or with the addition of butorphanol. This provides 

adequate analgesia for most horses. Exceptions are backs, which are often treatable simply 

with physical restraint. Some horses tolerate tendon and suspensory treatments with no 

sedation. Few horses will cooperate with treatment involving periosteum without sedation. 

 

 

 

 



 

   

 

 

Administering ESWT 

It is important to note that the best results are obtained when the focal zone passes through 

the region of interest in soft tissue. Or in bone when the focal zone intersects the bone 

interface. Therefore some thought needs to be given to selection in line with the details 

given earlier in regard to the different gel pads.  

First, place the probe firmly onto the skin over desired treatment area. Then slowly "scan" 

the therapy source aimed at the lesion.  Always maintain good contact with the skin. 

 

7. Therapy of various indications 

Suspensory ligament desmitis 

Suspensory ligament (SL) injuries in the horse are typically slow to heal and difficult to treat 

with current therapies which include such measures as cutaneous counter-irritants. Using 

ESWT alone generally leads to a much reduced time to getting the horse back into 

rehabilitation work and ultimately full work. 

To treat the lesion it is important to judge the approximate depth below the skin where 

theregion of interest (ROI) lies. The appropriate gel pad is selected so that the ROI lies within 

the focal spot. For instance a suspensory origin lesion may be treated by coming in laterally 

or medially over the splint bones or by placing over the superficial digital flexor and aiming 

sagitally. Ideally one should minimize the amount of tissue between the ROI and the therapy 

head.  

 

 

 

 



 

   

 

 

Acute and sub-acute lesions should be treated with lower energy 

(intensity 1 to intensity 2) and lower shock numbers 800 to 1200 

while chronic lesions may be treated with higher energy and more 

shock waves 1200+. The intervals between treatments of more 

acute phase lesions tend to be 14 days with one to two sessions. 

Chronic injuries seem to respond better with an interval of 21 

days and two or three sessions. 

 

Administering shockwaves to the origin of the suspensory ligament with a 

“scan” technique 

 

Tendinitis 

Tendon lesions may be treated with a similar scheme as for the SL. However since lesions 

may be smaller and more defined (core lesions) less shock waves may be used. Conversely 

old (four months or more) very extensive and fibrotic injuries may 

require substantially more shock waves. In the case of sub-acute 

lesions it has always been suggested that current best practice 

should be employed eg. per cutaneous aspiration of a core lesion 

by needle or knive with appropriate medical and support bandage 

therapy for a two week period before the use of ESWT. However 

several case reports suggest that where the invasive techniques 

are not possible for some reason that ESWT in the acute phase 

does seem to reduce the fluid accumulation in the core lesion 

thereby reducing the attendant compartment syndrome and thus 

leading to very early improvement of the injury. 

Tendinitis of the superficial and deep digital flexor tendon, “scan” motion of the 

therapy head 



 

   

 

 

Stress fractures 

Bone fractures whether stress or displaced are treated with high energy and two thousand 

shocks. Fourteen to twenty one days later the treatment may be repeated with about half 

the shock number. From experience in human non-union fractures it appears that it is more 

important to deliver a strong stimulus initially than several retreatments. Of three hundred 

nonunions in humans treated with ESWT about 78% responded after one session while of 

the remaining 22% only 20% went on to heal after a second session. Therefore with bone it 

is important to maintain high energy and high shock numbers. Most bone fractures which 

are amenable to ESWT, are relatively superficial such as fractures of the 2nd and 4th 

metacarpal bones, proximal sesamoids and metacarpal stress fractures. 

The shock wave cannot (regardless of technology) pass through 

bone in a focused manner, rather the aim is to place the zone of 

maximum energy at the soft tissue bone interface to achieve 

maximum stimulation of the bone. Clinical experience and 

research indicates that stimulating the normal bone adjacent to a 

fracture is more important than aiming at the fracture gap. 

 

Stress fracture of the 3rd metacarpal bone, “scan” motion of the therapy head 

 

Periostitis 

“Bucked shins, shin-sore“ are lay terms for the condition frequently seen in young horses 

undergoing there first season of race training. This condition generally arises from an 

imbalance in the rate of training and the ability of the homeostatic mechanism, which 

maintains bone mineral density at a level commensurate with the stress put on the bone. 

Typically young horses are trained in a traditional manner where the training program would 

be two to three weeks each of trot, trot and canter and so on culminating in galloping.  



 

   

 

 

A more logical routine might be to excercise through the whole spectrum of speeds from day 

one but only allowing very short bursts of higher speeds and then prolonging these bursts as 

fitness increases. Clinical features of this condition vary from simply pain on palpation of the 

dorsal metacarpus with little lameness to radiographic evidence of 

sub-periostial bone proliferation with severe bilateral lameness 

and occasionally gross stress fractures. 

Treatment with ESWT without NSAID administration has been 

found to be effective. An appropriate excercise program of 

walking and trotting on a firm surface is important for stimulating 

continued mineralisation of the bones, rather than resolution of 

the periostitis which then recurs once training resumes. Some 

horses repeatedly develop this condition and these lesions may be 

treated with more aggressive ESWT regime. 

 

                                                      Bucked shins, therapy position and “scan”motion 

 

 

 

 

Splint bone fractures 

Splint bone fractures like other fractures are treated with high energy setting usually in one 

single session. The focal zone should be positioned on the fracture gap and shock waves 

should be applied in various directions to cover the whole gap and its surroundings with 

shock waves.  

 



 

   

 

 

Post-treatment an overreacting callus formation might occur. 

Therefore ensure good management of the horse during the 

healing phase. The calus has generally been observed to remodel 

with time, in any case. 

 

 

 

                                               

                  

                                                                   Therapy position of a splint bone fracture 

 

 

Osteoarthritis of the distal tarsal joints (spavin) 

Bone spavin-may be described as a degenerative joint disease of the distal inter-tarsal joints, 

the clinical features vary from “occult“ where no radiographic features are seen to fully 

ankylosed joints. The condition is frequently seen in horses, which take part in activities, 

which require a high degree of hind limb engagement such as jumpers, reigning and cutting 

horses and dressage horses for example.  

Bone spavin is currently treated in a number of ways, including intra-articular, parenteral or 

oral administration of various drugs including corticosteroids, NSAIDS, polysulphated 

aminoglycans or combinations of these and other drugs. The clinical presentation and 

progression of horses is variable. Most cases are managed with medication for a variable 

period, typically the period of successfull competition between treatments declines 

culmnating in a refractory condition. ESWT has been shown to be a valuable additional 

treatment often allowing the horse to continue successfully in competition after 

conventional medication has become ineffective.  



 

   

 

 

Clinical experience indicates that the most effective method of applying ESWT is to 

concentrate on “infiltrating“ the joint capsules and their attachments around the medial, 

dorsal and lateral aspects of the joints. As always with ESWT, it is important to consider the 

location of the structures, which are to be treated. Therefore in this case the medial and 

lateral joint capsule are very superficial in all sizes of horse. However the dorsal depth to the 

capsule can vary greatly due to the overlying extensor tendons. The number of shocks needs 

to be assessed in terms of being able to shock wave the whole area of interest with a “scan“ 

action. Typically 1200 to 2000 or more shocks may be required depending on the size of the 

horse. Since these conditions will mostly be in a chronic stage maximum energy should be 

used. After treatment the horse should be rested for two or more days. Thereafter a 

rehabilitation excercise program should be intstituted with the return to higher levels of 

excercise being governed by the speed of return to soundness and general fitness. 

 

 

 

 

 

 

 

                                                   

                                                       Bone spavin therapy 

 

 

 

 

 

 

 

 



 

   

 

 

Navicular syndrome 

Clinical experience shows that treating navicular syndrome is most effective when 

performed through the frog with addtional treatment from the heel bulbs. It is not 

recommended to treatthrough the heel bulbs alone. 

Ideally the horse is brought into the clinic the day before treatment. The shoes have to be 

removed from the feet to be treated. The foot may need to be trimmed if its shape prevents 

the placement of the probe on to the frog. The frog needs to be trimmed such that soft 

pliable frog is exposed. The foot is then placed in a boot with gauze or cotton wool soaked in 

water under the sole. This should be left on over night. If a good ultra-sound image of the 

navicular bone and impar ligament is produced by imaging through the frog then the ESWT 

will pass through. 

 

 

 

 

 

 

 

Navicular syndrome therapy 

 

 

 

 

 



 

   

 

 

Back muscle pain 

Back pain in the horse is often said to arise from sub-clinical lameness problems. However 

there are many factors which affect the carriage of the horse including, shoeing, the rider 

and lameness. These back conditions are of the type as discussed previously. Importantly 

there is a well recognised syndrome in high performance horses where back muscle pain 

develops, presumably simply as a result of an intense and prolonged training and exercise 

and competition program. Top level human athletes such as football players, track athletes 

etc., generally receive a sophisticated and rigorous post training massage and physiotherapy 

program. Horses are generally not amenable to this type of therapy due the size and depths 

of their large muscle groups. ESWT has been shown to have a good effect on this type of 

horse which presents with a “sore-back“ in the abscence of any significant lameness 

condition. Typically these horses are all in training with a short clean coat. Therefore clipping 

can be avoided if liberal amounts methylated spirit are soaked into the coat and then 

followed up with gel. Furthermore electro-hydraulic ESWT is relatively well tolerated in soft 

tissue by most horses and sedation is rarely necessary. Although the positive effects of this 

form of treatment cannot be expected to last for a long period, there is often an immediate 

and spectacular improvement in the horses gait and relaxation of the para-lumbar 

musculature which may be apparent for up to six weeks. This form of therapy is thought to 

rely on the pressure characteristics of ESWT which reduces muscular spasm. Treatment 

usually involves moving the therapy source  around the painful region and administering 400 

to 1200 shock waves per site, depending how extensive each reactive area is. 

 

 

 

 

 



 

   

 

 

8. Post treatment and client advice 

ESWT stimulates re-initiation of stagnant healing processes and re-modelling of various 

conditions. Overall the human and veterinary techniques of rehabilitation have over the last 

years tended towards earlier but controlled and well structured excercise rather than rest. 

This is particularly the case with ESWT. When a chronic injury is treated it seems logical that 

controlled and appropriate excercise is more likely to lead to a satisfactory result than 

merely resting the horse. In particular, un-supervised paddock rest can have negative effects 

since many horses will indulge in short bursts of exuberant paddock antics, which can undo a 

lot of good management and veterinary work.  

Therefore the quality of the post treatment rehabilitation program cannot be over 

emphasised in the role it plays in the ultimate success of any treatment and ESWT. Due to 

the potent re-modelling effects, which have been observed in conditions such as chronic, 

fibrosed tendinitis and the rapid effects seen in proximal suspensory disease the exercise 

program should be structured to follow the improvement of the condition with regular 

objective, clinical re-assessments. 

 


