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I. ESWT Technology

ESWT Overview
Extracorporeal Shock Wave Technology 
(ESWT) is a high-energy acoustic 
pressure wave technology used to 
treat a variety of medical conditions. A 
shock wave by definition is a very strong 
pressure wave in any elastic medium 
(such as air, water, or a solid), produced 
by supersonic craft, explosion, lightning, 
or other extreme phenomena that create 
sudden, huge changes in pressure. 
An Extracorporeal Shock Wave (ESW) 
has a very specific set of parameters 
including an extremely rapid rise time followed by slight dip in pressure causing cavitation. 
Depending on the generating device, shock waves used in medicine have a rise time of 
5-10ns (nanoseconds), a peak pressure of 20-100MPa (Mega Pascal) and a pulse width 
of about 300ns. Therapeutic shock waves also have a very small negative component, 
typically about 10% of peak pressure.

Each pulse of an ESW is a broad band acoustic “blast” with approximately 1,000 times 
the pressure magnitude of a medical ultrasound wave. Only sound waves that meet the 
physical definition of ESWT can be expected to provide the results demonstrated in trials 
with ESWT. 

Three distinct methods of extracorporeal shock wave generation exist in medicine: the 
piezoelectric method, the electromagnetic method and the electrohydraulic method. They 
each have distinct characteristics, which will be discussed briefly below.

Shockwaves are produced by various methods:

Electromagnetic: 
In this method shock waves are generated by electric currents which move a metallic 
membrane within a shock tube (in a similar manner to the vibration of a music 
loudspeaker). The acoustic waves are then focused by an acoustic lens to a focal zone 
called F2. At this point they form a shock wave due to second order physical effects.

 

Electromagnetic shock wave 
generation principle
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Piezoelectric: 
Devices using this type of shock wave generation have a high - frequency, high - voltage 
pulse, which excites a piezoelectric element or crystal. The elements are placed in a 
concave reflector, and all the elements can be fired at once. Various machines have 
different numbers of elements. The simultaneous “firing” of elements results in a pressure 
wave, which converge at F2 because of the geometry of the piezoelectric elements. Similar 
to the electromagnetic device, the sum of the pressure waves form a shock wave at F2. 

   

Piezoelectric generation of focused 
shockwaves

Electrohydraulic: 
With the electrohydraulic technology, a high voltage current (18-23000 Volts) is passed 
across a spark plug (F1) in a fluid filled ellipsoid reflector. The subsequent, sudden 
vaporization of the water molecules between the tips of the plug causes the spherical 
transmission of a high-pressure shock wave into the surrounding water (similar to thunder 
being generated by lightening). The metal ellipsoid reflects the wave to a focal point (F2).
Attenuation of the energy through scatter and absorption is negligible. Therefore, the 
amount of acoustic energy, which is generated in F1, is equal to the amount of energy 
delivered to F2.

Principle of the electrohydraulic 
shock wave generation using a 
half ellipsoid . F1 represents the 
primary shock source (explosion), 
F2 represents the focused shock 
wave (focal zone).

VersaTron and VersaTron 4 Paws utilize the electrohydraulic method of shock wave 
generation. 

Only the electrohydraulic method enables both the generation of high pressure shock 
waves and of a large focal volume. Thus the VersaTron®   has the capability of transmitting 
large doses of energy into a relatively large focal volume but with a low energy density. 
Energy density is the amount of energy per unit area which is therefore an index of how 
much potential for tissue damage there is. The energy density of the VersaTron’s maximum 
setting is considerably less than that which has been demonstrated to cause necrosis in 
rabbit tendons. (Rompe J.D. et al. (1998): Dose-related effects of shock waves on the 
rabbit Achilles tendon; Journal of Bone Joint Surgery, 80 B/1998, pp. 546 – 552).

p= piezocrystals
f= focal point

fp
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Electromagnetic and Piezoelectric methods are better suited for medical treatments 
requiring a tight focal area, such as breaking up kidney stones (lithotripsy). 

Graphical characterization of different focal volumes (-6 dB) at maximum energy setting of 
the device:

Focal size cross section area
PulseVet VersaTron®:
Peak Pressure: 70MPa
Rise time: nanoseconds
True shockwave at all settings 

Ø 6.9 x 40.5 mm

↓ ÷ 10

37.4 mm2

Electromagnetic:
Peak Pressure: 20MPa
Rise time: microseconds
True shockwave at high 
energy settings only 

Ø 2.2 x 24.0 mm

↓ ÷ 3

3.8 mm2

Piezoelectric:
Peak Pressure: 15MPa
Rise time: microseconds
True shockwave at high 
energy settings only

Ø 1.3 x 4.2mm 1.3 mm2

Comparison of different shockwave sources, Source: DIGEST e.V. 

Electrohydraulic ESWT is the only type in which the shock waves are produced at the 
spark source and therefore produces shock waves at the focus point at all settings. 
Electromagnetic and Piezoelectric rely on nonlinear propagation distortion to produce 
a shock along the path to the focus and do not produce shock waves at the source. At 
low-amplitude settings the waves formed by these devices do not produce shock waves. 
Therefore at the low-energy settings for these devices, shock waves are not produced nor 
delivered. 

Another type of energy wave technology available today is Radial Pressure Wave 
Technology (RPWT). This type of technology is often categorized with ESWT even though it 
is not a shock wave and is sometimes referenced as rESWT. RPWT uses a ballistic source 
to produce an acoustic pulse with peak pressures only at 8 MPa. RPWT does not produce 
a focused delivery, even with the “focused” or convex applicators sold on the market. 
Coupling is also reported as a challenge with this type of technology. 

Reference: Cleveland RO, Chitnis PV, McClure SR. Acoustic Field of a Ballistic Shock 
Wave Therapy Device. Ultrasound in Med & Biol. 2007;33:1327-1335.
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II. Introduction to VersaTron 4 Paws Device & Parts

Caution: Federal law restricts this device to sale by or on the order of a licensed 
veterinarian.

Precaution: Reduce the risk of hearing impairment due to the sound of ESWT by providing 
hearing protection for all persons in the treatment area. The VersaTron 4 Paws meets 
the standards for noise emission acc. To IEC 60601-2-36 Section 26. The limits are not 
exceeded neither at a sonic exposure of 1 hour nor of 8 hours per day. Nevertheless, we 
recommend the use of sound blockers with attenuation of at least 26 dB during ESWT. 

The VersaTron 4 Paws has been developed specifically for shock wave applications 
in small animal veterinary medicine. Its rugged build and easy maneuverability make it 
convenient for usage in any treatment. The control panel and functional display are on the 
front of the unit and in easy reach of the operator.

The VersaTron 4 Paws technology 
includes the device, and therapy 
heads, referenced as trodes or probes, 
and the removable foot pedal.

To increase user-friendliness, the 
display guides the user step by 
step through the unit’s operation 
with simple to follow commands.

II. Introduction to VersaTron 4 P
aw

s D
evice &

 P
arts



10

VersaTrodes (Trodes, Propes, Therapy Heads, Applicators):
The trodes are available in a 5mm (R05) and 20mm (R20) models. Changing the Trode 
allows the practitioner to adjust the penetration depth of the focal point for the device. The 
focal depth for the 5mm Trode is 0-15mm and the depth for the 20mm Trode is 0-40mm. 

Initial trodes are purchased with the device and thereafter, 
new shocks are purchased via trode refurbishments. 
Pulse Veterinary Technologies ensures VersaTron 4 Paws 
trode function for 20,000 shocks during a 6-month period. 
Trodes may be used beyond the 6 month period if shocks 
remain and the trode shows no sign of malfunction. 

Beyond a 6 month period, it is normal for a trode to start 
to show signs of deflation and dimpling of the black 
membrane. As explained in the technology overview, the 
VersaTron 4 Paws uses an electrohydraulic technology 
and the membrane is therefore filled with a water-based 
solution through which the shock waves travel and are 
focused. Over time, the liquid medium may evaporate 

through the membrane leading to deflation. If there is significant deflation, it may affect 
treatment by 1. Decreasing coupling between the trode head and the patient and 2. 
increasing the penetration depth of shock wave delivery. Minor deflation will have little to no 
effect on treatment and an increased amount of gel may be used to ensure coupling. 

Proper care and storage of your trodes will help to ensure the maximum life expectancy. Do 
not use a VersaTrode and contact Pulse Veterinary Technologies if there are any signs of 
electrical or liquid leakage.  

For more information regarding VersaTrodes, speak with your Pulse Veterinary 
Technologies representative or contact Pulse Veterinary Technologies at
info@pulsevet.com
800-245-4117

To order trode refurbishments contact Pulse Veterinary 
Technologies at info@pulsevet.com
800-245-4117
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Foot pedal: 

The 4 Paws treatment is controlled using a foot pedal air compression system. To be sure 
that the pedal operates properly, make sure that the tubing is fully connected and there are 
no creases in the tube. 

II. Introduction to VersaTron 4 P
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III.  VersaTron 4 Paws Device Directions for Use

Set-up:  

Upon receiving your VersaTron 4 Paws, contact a Pulse Veterinary Technologies sales 
representative to set-up the device and provide a demonstration and training of the clinical 
staff.  Set-up of the device for future use as follows:

1. Plug in the device to the wall and ensure that the plug is secure in the back of the 
 device and that the main power button on the back of the device is on.

2. Turn on the device by pushing the On/off button on the front of the device

3. Insert the trode directly 
 into the device. Try to 
 avoid hitting the sides of 
 the trode upon placement 
 as this may create an 
 error. If this error occurs, 
 shut down the device 
 and restart. See 
 VersaTron 4 Paws User 
 Manual for error codes 
 and more information. 

III. VersaTron 4 P
aw
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4.  Follow the directions on the screen directing you to push and hold foot pedal trigger and 
 then release 

5.  Shake the Trode gently about 5-10 times to circulate the liquid in the head. (Note: if this 
 step does not take place, the frequency of the shocks delivered may be affected for the 
 first 10-20 shocks; this will not have an adverse effect on the treatment).

6. Monitor trode life span to ensure that a 
necessary number of shocks remain for treatment.

You are now ready to treat with the VersaTron 4 Paws.
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Use:

The following settings must be selected prior to treatement. 

• Energy setting: Use the up and down arrows to select this. See Appendix A for 
 recommended energy settings.

• Dose: Push the menu button to scroll to the dose and then use the arrow keys to select  
 the dose. See Appendix A for recommended treatment doses.

• Pulses/min: Push the menu button to scroll to the pulses/min setting and use the arrow 
 keys to select the frequency. The default frequency for the device is 240 pulses/minute. 

Once the dose is selected, and the treatment is initiated the VersaTron 4 Paws will 
continue until the full dose is delivered and then will stop automatically. A treatment may 
be interrupted and restarted. If there is a long pause during the interruption, the device will 
reset.

III. VersaTron 4 P
aw
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To visually track the number of shocks delivered, simply reset the pulses count before each 
treatment.  Once exited from the menu, press down and hold the third button from the top 
(set/reset button) until the “Pulses” count resets to “0” as demonstrated below. 
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Shutting Down: 

To shut down the device, take the following 
steps:

Monitor the trode life span to ensure 1. 
necessary number of shocks remain for 
upcoming treatments. If shock count 
is lower than needed for anticipated 
upcoming treatments, contact Pulse 
Veterinary Technologies to order a trode 
refurbishment. 

Disconnect the trode by gripping the connection area and pulling directly out. Do not pull 2. 
the trode out by the cord. 

Push the power button on the front to turn off the device3. 
Unplug the device from the wall 4. 
Store the power cord and foot pedal in the case compartment (if case is used)5. 
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Storing the VersaTron 4 Paws

The VersaTron 4 Paws and trodes should be stored in a climate controlled area; preferably 
between 50-80ºF and 10%-75% humidity. Do not store or use below freezing. The device 
and trodes should be stored in the appropriate casing purchased with the device or on an 
appropriate medical cart in the practice.

Cleaning the VersaTron 4 Paws

Wipe down the device as needed and clean the trode head as needed by wiping with 
alcohol. This is not necessary following every treatment, but it should be cleaned 
occasionally to remove debris and to avoid debris from collecting in the trode connection 
area. The trode head should be disinfected following treatments of open wounds. 

Note: Do not clean the microchip on the trode and avoid handling the trode in this area. 
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IV. Treatment Direction 

It is important that the treatment is prescribed by a licensed veterinarian who has in-depth 
knowledge of canine anatomy and physiology.  A full orthopedic and neurologic work-up 
should be performed before a VersaTron 4 Paws treatment is planned. Without a proper 
diagnosis, the outcomes of the ESWT treatment may not be satisfactory. 

CAUTION: ESWT is loud and uncomfortable and may be frightening or painful to animals 
being treated. 

Sedation: 

Due to the pain and sound associated with a 
VersaTron 4 Paws treatment, sedation and pain 
medication or anesthesia is recommended for the 
dog. Since the treatment only takes a few minutes, 
a short acting sedative/anesthetic may be used as 
preferred by the veterinarian. 

Patient Preparation: 

Since ESWT is an acoustic technology, it is important 
to prepare the area of treatment properly and to use 
ultrasound gel in order to ensure optimal sound wave 
transmission. 

Steps to prepare:
Identify the areas of treatment including problematic 1. 
areas as identified by radiographs and painful areas 
upon palpation. 
Shave the area 2. 
Wipe skin with alcohol3. 
Apply ultrasound gel liberally to the treatment area or 4. 
the trode directly

Administering 
VersaTron 4 Paws ESWT:

Upon selecting the trode, energy level, and 
number of shocks (See Protocols in Appendix 
A), place the trode onto the treatment area and 
press and hold the foot pedal to deliver the 
protocol selected. Move the trode slowly around 
the treatment area to be sure to reach the 
entire injury. The trode can be angled slightly to 
approach the area from multiple angles. Be sure 
to keep contact with the gel and the body at all 
times.  The VersaTron 4 Paws does not create 
heat so there is no concern about leaving the 
trode in one area for too long. 

IV. Treatm
ent D

irection 
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A treatment may be conducted in limbs which contain metal plates or screws without 
harming the implants. However, the energy will be released at the implant and will not 
travel through it so it is critical to treat around the implant in order to ensure that the energy 
reaches the targeted site. 

See Appendix A: Treatment Guidelines for more detailed information about treatment 
protocols.
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V. Post Treatment Expectations and Client Advice

Following treatment of ESWT, some patients may experience a period of increased pain or 
a period of analgesia. It is important to advise clients to ensure the patient performs only 
light activity following treatment for approximately one week, but most importantly over the 
2-3 days following ESWT administration. Treatment success should not be judged during 
the first week. 
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VI. VersaTron 4 Paws Safety

Precautions, Warnings, and Contraindications
ESWT has not been evaluated by FDA for effectiveness and safety when used in the horse, 
dog, cat or other animals. 

Precaution: Some patients experience a post treatment period of analgesia. Extra care 
must be taken to make sure the underlying musculoskeletal disorders have improved 
enough to allow increased exercise. 

Contraindications: Adverse effects have been noted with ESWT at the level of energy 
densities which the VersaTron produces (0.15mJ/mm2). The contraindications cited in the 
literature include application: to the head (brain), the heart, and lung tissue, near the lungs, 
and large vessels and nerves, and the eyes. 

Tissue damage: Shock waves are refracted and weakened at the boundary areas of 
substances of a differing speed of sound and density. Thus, high forces occur at the 
boundaries, which exceed the internal strength of the substances and thus can destroy 
them. The effect of shock waves can also lead to undesirable tissue damage and can be 
much more marked the closer the structures are to Focus F2: 
 

Damage of lung tissue• 
Damage of intestinal tissue, if there are gas bubbles in the intestine• 
Damage of nervous tissue and large blood vessels• 

In treating dogs due to their variable size it may be possible to inadvertently involve the 
heart and lungs while treating a front limb. Care must be exercised to ensure that this 
does not occur. In order to prevent tissue damage please observe the instructions in 
the specialist literature and the following recommendations: Imaging techniques such 
as ultrasonography or radiography combined with adequate marking techniques are 
recommended to identify the lung boundary to assure the shockwave does not damage the 
lungs. Keep sufficient distance between the gonads and the shockwave axis. If necessary, 
protect the gonads

Side effects: Hematoma may occur if the coupling is not maintained between the trode 
membrane and the skin. The use of appropriate ultrasonic gel is highly recommended. It is 
known that shock waves applied to the thorax can result in pulmonary tissue tearing and 
extrasytoles.

Caution: The trode should be carefully positioned throughout the treatment. The
deviation of the focus from the therapy area can be up to 3.5 mm if the VersaTrode is 
placed at an angle of 5°.

During and as a consequence of the treatment with the ESWT, pain can occur in the 
patient. Reddening of the skin and petechiae of the skin can be observed in individual 
cases in the area of the shockwave coupling. 

  V
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APPENDIX A: Treatment Protocols

General Recommendations:
500-1000 shocks per treatment

1-3 treatments; delivered 2-3 weeks apart

OSTEOARTHRITIS
Location Trode Number of 

Shocks
Energy 
Setting

Additional Direction 

Elbow 5mm 500-1000 E3-E5 Recommend delivering 400 shocks 
medial and 200 lateral; focus on 
arthroscopic entry points

Shoulder 5mm or 
20mm

500-1000 E4-E6 Distribute shocks over entire joint 
focusing on arthroscopic entry points

Carpus or 
Tarsus

5mm 500-1000 E3-E5 Distribute shocks over entire joint 
focusing on arthroscopic entry points

Stifle 5mm 500-1000 E4-E6 Distribute shocks over entire joint 
focusing on arthroscopic entry points

Hip 5mm & 
20mm

1000 E4-E6 Recommend delivering 600 shocks 
dorsal (20mm) and 400 ventral (5mm). 
For very small dogs the 5mm trode can 
be used for both applications 

TENDINITIS
Location Trode Number of 

Shocks
Energy 
Setting

Additional Direction 

Bicipital or 
supraspinatus 
tendinitis 

5mm or 
20mm 

1000 E4-E6 Distribute shocks over entire tendon 
area. The 20mm trode can be used for 
very large dogs. 

Carpus or 
Tarsus

5mm 500-1000 E3-E5 Distribute shocks over entire affected 
area 

SPONDYLOSIS/LS, IVDD
Location Trode Number of 

Shocks
Energy 
Setting

Additional Direction 

Back 20mm 500-1000 E5-E6 Deliver half of dose cranial/caudal to 
each side of the spine covering the 
affected area. For very small dogs the 
5mm trode can be used.

SESAMOIDITIS
Location Trode Number of 

Shocks
Energy 
Setting

Additional Direction 

Foot 5mm 500-1000 E3-E5 Distribute shocks over entire affected 
area
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LICK GRANULOMAS/WOUNDS
Location Trode Number of 

Shocks
Energy 
Setting

Additional Direction 

Superficial 
wounds

5mm 8 shocks per 
square cm; 
minimum of 
500 shocks 

E2-E3 Distribute shocks over entire affected 
area. Sterile gel may be used to 
prevent contamination. Wound 
treatments should be conducted 
closer together; recommend 4 
treatments over a 2 week period

BONE HEALING
Location Trode Number of 

Shocks
Energy 
Setting

Additional Direction 

Non-union 
/delayed 
healing 
fracture of 
any bone

5mm or 
20mm 
pending 
depth of 
fracture 

1000 E6 Distribute shocks over entire fracture 
area from multiple entry points if 
possible. Note that shock waves will 
not transmit through metal. 

Additional Recommendations:
All guidelines are provided for medium-large dogs with average severity / chronic injuries. 
The following modifications can be made at the practitioner’s discretion: 

For smaller dogs where less surface area needs to be covered, the number of • 
shocks may be reduced slightly and for very large dogs, increased slightly. Bone 
healing applications are an exception as 1000 shocks should be used regardless of 
animal size. 
For dogs with acute soft tissue injuries, the energy setting may be reduced slightly• 
For very severe OA and tendinitis cases, a higher number of shocks and energy • 
setting should be used
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APPENDIX B – Treatment Approaches for Common Joints

Elbow : Deliver shocks from both medial and lateral approaches; focus on arthroscopic 
entry points

Shoulder: Distribute shocks over entire joint focusing on arthroscopic entry points  A
P
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Stifle: Distribute shocks over entire joint focusing on arthroscopic entry points
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Hip: Deliver shocks dorsal and ventral covering the entire joint

Back: Administer shocks cranial/caudal to each side of the spine covering the affected area
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APPENDIX C: VersaTron 4 Paws Quick Tips

Device Use and Care
Only connect and disconnect trodes when device is powered on • 
Pull trode out from the base, not the cord• 
The foot pedal works based on air pressure so simply re-adjust your foot or the pedal • 
if there is a problem 
When starting the device to conduct a treatment, shake the trode lightly to create • 
movement in liquid and more consistent shock delivery; this is particularly important 
for new trodes
Be aware that the power cord connection on the back of the device is not permanent • 
and it can therefore become loose or dislodged; if there is a problem powering the 
device, this may be the issue. There is also a secondary power button on the back 
of the device which should be checked if there is a lack of power upon plugging the 
device in to ensure that it is on 
To clean the trodes, wipe down the head after treatment with a damp cloth; store • 
appropriately
Reset the pulse count between treatments by pressing the reset button (3rd button • 
from the top)
Monitor the trode life span and order a trode refurbishment one week prior to needing • 
the new trode

Treatments
Sedation is important – if the patient cannot tolerate the treatment, efficacy will be • 
compromised 
Area preparation and generous use of gel is equally important to ensure efficacy• 
Deliver shocks from different entry windows to ensure coverage• 
The trode should be moved back and forth slightly and slowly over the area; however • 
it does not create heat and constant movement is not necessary
In joints, focus on the arthroscopic entry points• 
Shock wave can be used with implants, but shock waves do not penetrate metal; • 
therefore the treatment needs to be delivered around the plates or screws in order to 
make sure the shock waves reach the affected area
Be aware of spine, large nerves and major arteries/veins; however, no damage has • 
been reported to these areas with the use of ESWT
Avoid lungs and brain• 

Post treatment expectations 
Soreness or complete lack of pain for first three days • 
Provide appropriate directions for owner • 
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