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The focal microvibration role 
in chronic pain treatment



What is a mechanical 
vibration?

Vibration is a mechanical 
phenomenon whereby oscillations 
occur about an equilibrium point. 
The oscillations may be periodic, 
such as the motion of a pendulum, 

or random



We are surrounded by 

mechanical vibrations

Sounds are vibrations

Earthquake is a vibration



Vibrations in medicine

High frequency 

mechanical waves

Shock waves

Lithotripsy



Vibrations in medicine

Ultrasonography

Elastosonography
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Teoria del cancello









Can focal microvibration  
have a role in the 

management of chronic 
pain?
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First right
step, FRS (cm)

Average stride
lenght, ASL (cm)

Double support time,
DST (ms)

36.26±3.32 42.88±5.13 43.55±6.09 0.012 0.017

36.77±5.73 39.77±6.42 39.66±6.16 0.011 0.127

400.18±278.43 274.77±198.41 318.40±287.40 0.008 0.038

42.80±11.13 45.40±13.36 44.90±10.47 0.733 0.802

43.90±9.71 43.40±12.91 43.80±10.67 0.872 0.902

248.89±258.48 304.87±232.98 279.29±231.71 0.881

p value
T0-T1

p value
T0-T2T0 T1 T2

microvibr.

placebo

microvibr.

placebo

microvibr.

placebo 0.433
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Sclerosi multipla

Stroke

Application of focal microvibration



Our experience

Pain > 6 months

Different origin

Psychiatric disorders

SCS

Recent radiofrequency



Characteristic Group E Group C p value

Age, median (IQR) 57 (48.25-67) 59 (47-70) 0.756

Gender
F 16

M 12

F 14

M 15

0.686

0.686

Type of pain

Osteoarticular pain 10 12 0.867

Trigeminal neuralgia 1 0 0.986

Headache 1 1 1

Scar pain 3 1 0.579

Pelvic pain 1 1 1

Radicular pain 11 12 0.913

Spinal stenosis 1 2 1

Duration of pain, years median (IQR) 3 (2-6) 3 (2-7) 0.532

Drugs

Opioids 4 5 1

Paracetamol 8 9 1

FANS 8 10 0.845

Gabapentinoids 7 8 1

Corticosteroidds 2 3 1

Antiepileptic 1 1 1

SNRI 1 2 1

Muscle relaxant 3 2 0.967

Comorbidities

Arterial hypertension 12 13 1

COPD 1 2 1

Diabetes 4 6 0.774

Dyslipidemia 7 8 1

Peripheral Chronic Obliterative Arteriopathy 1 0 0.986

Depression 2 0 0.456

Hypothyroidism 1 0 0.986

Psoriatic arthritis 1 0 0.986



Characteristic Group E Group C p value

Type of pain

Osteoarticular pain 10 12 0.867

Trigeminal neuralgia 1 0 0.986

Headache 1 1 1

Scar pain 3 1 0.579

Pelvic pain 1 1 1

Radicular pain 11 12 0.913

Spinal stenosis 1 2 1

Duration of pain, years median 

(IQR)
3 (2-6) 3 (2-7) 0.532



Brief Pain Inventory 
(BPI)



T0 T7 T15 T30 T60 T90 p

Q3. Worst pain 

last 24 hours

Group E

Group C

8 (7-10)

7.5 (6-9.5)

6 (6-8)

8 (6-9)

5.5 (3.25-6.75)*

7 (4.5-9)

5 (3.25-6) †

7 (4.5-9)

5 (3-6) †

7 (6-8)

4 (3-5) †

6. (5-8)

<0.001

0.198

p value 0.303 0.125 0.128 <0.001 0.003 0.004

Q4. Least pain 

last 24 hours

Group E

Group C

4 (2.5-5.5)

5 (3-6.5)

3 (2-4)

4.5 (3-5.5)

3 (2-5)

4 (2-6)

2.5 (2-4)

4 (3-5)

2.5 (1.75-4)

4 (3-5)

2 (1.5-4.5)

4 (2-5)

0.225

0.345

p value 0.278 0.032 0.429 0.003 0.032 0.106

Q5. Average 

pain last 24 

hours

Group E

Group C

6 (5-7)

6 (4-7.5)

5 (4-6)

6 (4-7)

5 (3-5)*

5 (3-7.5)

4.5 (3-5.75)*

5 (3-6)

4 (2.75-5.25)*

5 (3-6.5)

4 (2.5-5.5)*

5 (4-6.5)

<0.001

0.077

p value 0.437 0.254 0.323 0.418 0.27 0.216

Q6. Current 

pain

Group E

Group C

6 (4-7.5)

6 (4.5-7)

4 (3-5)

7 (5-8)

3 (2-5.75)

6 (4-7)

3.5 (2.25-6)

6.5 (5-8)

3.5 (2-5)

6 (4-8)

3 (2-5)

5.5 (2.5-7)

0.09

0.717

p value 0.981 0.974 0.001 0.002 0.014 0.079

Q8. Pain relief 

from drugs or 

interventions

Group E

Group C

40% (25-60)

42.5% (30-60)

50% (35-75)

42.5% (30-55)

50% (30-60)

40% (30-55)

50% (32.5-60)

50% (30-65)

50% (32.5-62.5)

50% (30-70)

50% (25-50)

50% (30-77.5)

0.846

0.240

p value 0.647 0.344 0.684 0.973 0.702 0.358



T0 T7 T15 T30 T60 T90 p

Q9. Pain 

interference last 24 

hours

a. general activity
Group E

Group C

7 (6-7)

6.5 (5-8)

5 (4-6)

7 (6-9)

4 (3-6)*

6 (3-7.5)

5 (3-5)*

6 (4-7.5)

3.5 (3-6)*

6.5 (5-8)

3 (3-5.5)*

6 (4.5-8)

0.002

0.102
p value 0.924 <0.001 0.213 0.027 <0.001 <0.001

b. mood
Group E

Group C

7.5 (5-8.75)

5.5 (3-8)

5 (4-6)

6.5 (3-8)

4.5 (2-6.75)

6 (5-8)

4.5 (2.25-6)*

6 (4-8)

3 (1-5)*

5 (3.5-7.5)

2 (1-3.5)* †

7 (4.5-8.5)

<0.001

0.168
p value 0.052 0.324 0.011 0.027 0.007 0.042

c. walking ability
Group E

Group C

7 (3.25-8)

6.5 (4-8.5)

5 (3-8)

6 (4-8)

4 (1-5.75)*

6.5 (3-8)

4 (1-5)*

5.5 (2-6.5)

3 (1-5)*

6 (4.5-9)

2 (1-4.5)*

6 (2.5-7)

<0.001

0.096
p value 0.900 0.552 0.054 0.038 0.008 <0.001

d. normal work
Group E

Group C

7.5 (5-8.75)

6 (5-9)

5 (2-6)

7 (6-8)

5 (2-5)*

6 (5-8)

4 (2-5)*

6.5 (4-8)

4.5 (2-5.5)

6 (5-7.5)

3 (2-5)*

6.5 (5-8)

<0.001

0.152
p value 0.968 0.168 0.038 0.029 <0.012 <0.001

e. relations
Group E

Group C

6 (2-7)

6.5 (3-8)

4.5 (1-6)*

6.5 (3-8)

2 (1-4)*

5.5 (2-6.5)

2.5 (1-4.75)*

5.5 (2.5-6.5)

2 (1-4.25)*

5.5 (2.5-7)

2 (1-4)*

6 (3-7.5)

<0.001

0.612
p value 0.632 0.067 <0.001 <0.001 0.005 <0.001

f. sleep
Group E

Group C

6.5 (2.25-8)

5 (3.5-7)

4.5 (1.75-7)

6 (3-8)

2.5 (1-6.25)

5 (2.5-7)

3 (1-6.5)

5.5 (2.5-6.5)

2.5 (0.75-4)*

5 (3-6.5)

1 (0-3.5)*

4.5 (2-7)

<0.001

0.368
p value 0.604 0.155 0.104 0.104 0.013 <0.001

g. enjoyment of

life

Group E

Group C

6.5 (4-8.75)

7 (5-8.5)

4.5 (1.75-6.25)

6 (4.5-8)

3 (2-5.75)*

5.5 (3-8)

4 (2-6)*

4.5 (2-7)

2 (1-4)*

7 (4.5-8)

2 (1-3.5)* †

6 (2.5-8)

<0.001

0.431
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p value 0.924 <0.001 0.213 0.027 <0.001 <0.001

b. mood
Group E

Group C

7.5 (5-8.75)

5.5 (3-8)

5 (4-6)

6.5 (3-8)

4.5 (2-6.75)

6 (5-8)

4.5 (2.25-6)*

6 (4-8)

3 (1-5)*

5 (3.5-7.5)

2 (1-3.5)* †

7 (4.5-8.5)

<0.001

0.168
p value 0.052 0.324 0.011 0.027 0.007 0.042

c. walking ability
Group E

Group C

7 (3.25-8)

6.5 (4-8.5)

5 (3-8)

6 (4-8)

4 (1-5.75)*

6.5 (3-8)

4 (1-5)*

5.5 (2-6.5)

3 (1-5)*

6 (4.5-9)

2 (1-4.5)*

6 (2.5-7)

<0.001

0.096
p value 0.900 0.552 0.054 0.038 0.008 <0.001

d. normal work
Group E

Group C

7.5 (5-8.75)

6 (5-9)

5 (2-6)

7 (6-8)

5 (2-5)*

6 (5-8)

4 (2-5)*

6.5 (4-8)

4.5 (2-5.5)

6 (5-7.5)

3 (2-5)*

6.5 (5-8)

<0.001

0.152
p value 0.968 0.168 0.038 0.029 <0.012 <0.001

e. relations
Group E

Group C

6 (2-7)

6.5 (3-8)

4.5 (1-6)*

6.5 (3-8)

2 (1-4)*

5.5 (2-6.5)

2.5 (1-4.75)*

5.5 (2.5-6.5)

2 (1-4.25)*

5.5 (2.5-7)

2 (1-4)*

6 (3-7.5)

<0.001

0.612
p value 0.632 0.067 <0.001 <0.001 0.005 <0.001

f. sleep
Group E

Group C

6.5 (2.25-8)

5 (3.5-7)

4.5 (1.75-7)

6 (3-8)

2.5 (1-6.25)

5 (2.5-7)

3 (1-6.5)

5.5 (2.5-6.5)

2.5 (0.75-4)*

5 (3-6.5)

1 (0-3.5)*

4.5 (2-7)

<0.001

0.368
p value 0.604 0.155 0.104 0.104 0.013 <0.001

g. enjoyment of

life

Group E

Group C

6.5 (4-8.75)

7 (5-8.5)

4.5 (1.75-6.25)

6 (4.5-8)

3 (2-5.75)*

5.5 (3-8)

4 (2-6)*

4.5 (2-7)

2 (1-4)*

7 (4.5-8)

2 (1-3.5)* †

6 (2.5-8)

<0.001

0.431



T0 T7 T15 T30 T60 T90 p

Q9. Pain 

interference last 24 

hours

a. general activity
Group E

Group C

7 (6-7)

6.5 (5-8)

5 (4-6)

7 (6-9)

4 (3-6)*

6 (3-7.5)

5 (3-5)*

6 (4-7.5)

3.5 (3-6)*

6.5 (5-8)

3 (3-5.5)*

6 (4.5-8)

0.002

0.102
p value 0.924 <0.001 0.213 0.027 <0.001 <0.001

b. mood
Group E

Group C

7.5 (5-8.75)

5.5 (3-8)

5 (4-6)

6.5 (3-8)

4.5 (2-6.75)

6 (5-8)

4.5 (2.25-6)*

6 (4-8)

3 (1-5)*

5 (3.5-7.5)

2 (1-3.5)* †

7 (4.5-8.5)

<0.001

0.168
p value 0.052 0.324 0.011 0.027 0.007 0.042

c. walking ability
Group E

Group C

7 (3.25-8)

6.5 (4-8.5)

5 (3-8)

6 (4-8)

4 (1-5.75)*

6.5 (3-8)

4 (1-5)*

5.5 (2-6.5)

3 (1-5)*

6 (4.5-9)

2 (1-4.5)*

6 (2.5-7)

<0.001

0.096
p value 0.900 0.552 0.054 0.038 0.008 <0.001

d. normal work
Group E

Group C

7.5 (5-8.75)

6 (5-9)

5 (2-6)

7 (6-8)

5 (2-5)*

6 (5-8)

4 (2-5)*

6.5 (4-8)

4.5 (2-5.5)

6 (5-7.5)

3 (2-5)*

6.5 (5-8)

<0.001

0.152
p value 0.968 0.168 0.038 0.029 <0.012 <0.001

e. relations
Group E

Group C

6 (2-7)

6.5 (3-8)

4.5 (1-6)*

6.5 (3-8)

2 (1-4)*

5.5 (2-6.5)

2.5 (1-4.75)*

5.5 (2.5-6.5)

2 (1-4.25)*

5.5 (2.5-7)

2 (1-4)*

6 (3-7.5)

<0.001

0.612
p value 0.632 0.067 <0.001 <0.001 0.005 <0.001

f. sleep
Group E

Group C

6.5 (2.25-8)

5 (3.5-7)

4.5 (1.75-7)

6 (3-8)

2.5 (1-6.25)

5 (2.5-7)

3 (1-6.5)

5.5 (2.5-6.5)

2.5 (0.75-4)*

5 (3-6.5)

1 (0-3.5)*

4.5 (2-7)

<0.001

0.368
p value 0.604 0.155 0.104 0.104 0.013 <0.001

g. enjoyment of

life

Group E

Group C

6.5 (4-8.75)

7 (5-8.5)

4.5 (1.75-6.25)

6 (4.5-8)

3 (2-5.75)*

5.5 (3-8)

4 (2-6)*

4.5 (2-7)

2 (1-4)*

7 (4.5-8)

2 (1-3.5)* †

6 (2.5-8)

<0.001

0.431



T0 T7 T15 T30 T60 T90 p

Q9. Pain 

interference last 24 

hours

a. general activity
Group E

Group C

7 (6-7)

6.5 (5-8)

5 (4-6)

7 (6-9)

4 (3-6)*

6 (3-7.5)

5 (3-5)*

6 (4-7.5)

3.5 (3-6)*

6.5 (5-8)

3 (3-5.5)*

6 (4.5-8)

0.002

0.102
p value 0.924 <0.001 0.213 0.027 <0.001 <0.001

b. mood
Group E

Group C

7.5 (5-8.75)

5.5 (3-8)

5 (4-6)

6.5 (3-8)

4.5 (2-6.75)

6 (5-8)

4.5 (2.25-6)*

6 (4-8)

3 (1-5)*

5 (3.5-7.5)

2 (1-3.5)* †

7 (4.5-8.5)

<0.001

0.168
p value 0.052 0.324 0.011 0.027 0.007 0.042

c. walking ability
Group E

Group C

7 (3.25-8)

6.5 (4-8.5)

5 (3-8)

6 (4-8)

4 (1-5.75)*

6.5 (3-8)

4 (1-5)*

5.5 (2-6.5)

3 (1-5)*

6 (4.5-9)

2 (1-4.5)*

6 (2.5-7)

<0.001

0.096
p value 0.900 0.552 0.054 0.038 0.008 <0.001

d. normal work
Group E

Group C

7.5 (5-8.75)

6 (5-9)

5 (2-6)

7 (6-8)

5 (2-5)*

6 (5-8)

4 (2-5)*

6.5 (4-8)

4.5 (2-5.5)

6 (5-7.5)

3 (2-5)*

6.5 (5-8)

<0.001

0.152
p value 0.968 0.168 0.038 0.029 <0.012 <0.001

e. relations
Group E

Group C

6 (2-7)

6.5 (3-8)

4.5 (1-6)*

6.5 (3-8)

2 (1-4)*

5.5 (2-6.5)

2.5 (1-4.75)*

5.5 (2.5-6.5)

2 (1-4.25)*

5.5 (2.5-7)

2 (1-4)*

6 (3-7.5)

<0.001

0.612
p value 0.632 0.067 <0.001 <0.001 0.005 <0.001

f. sleep
Group E

Group C

6.5 (2.25-8)

5 (3.5-7)

4.5 (1.75-7)

6 (3-8)

2.5 (1-6.25)

5 (2.5-7)

3 (1-6.5)

5.5 (2.5-6.5)

2.5 (0.75-4)*

5 (3-6.5)

1 (0-3.5)*

4.5 (2-7)

<0.001

0.368
p value 0.604 0.155 0.104 0.104 0.013 <0.001

g. enjoyment of

life

Group E

Group C

6.5 (4-8.75)

7 (5-8.5)

4.5 (1.75-6.25)

6 (4.5-8)

3 (2-5.75)*

5.5 (3-8)

4 (2-6)*

4.5 (2-7)

2 (1-4)*

7 (4.5-8)

2 (1-3.5)* †

6 (2.5-8)

<0.001

0.431



Oswestry Disability 
Index (ODI)



T0 T7 T15 T30 T60 T90 p value

Q1. Pain intensity
Group E

Group C

2.5 (2-3.75)

3 (2-4)

2 (1-2)*

2 (1-4)

2 (1-2.5)

1 (0-3)

2 (1-2.5)*

2 (1-3)

2 (1-2)*

2 (1-4)

1.5 (1-2)*

2 (1-4)

<0.001
0.405

p value 0.645 0.381 0.583 0.826 0.105 0.159

Q2. Personal care
Group E

Group C

1 (1-1.75)

1 (1-2)

1 (1-2)

1 (1-2)

1 (1-1)

1 (0-1)

1 (0-1)

1 (1-2)

1 (0-1)

1 (0-4)

1 (0-1)

1 (0-1)

0.192
0.214

p value 0.646 0.764 0.295 0.129 0.091 0.646

Q3. Lifting
Group E

Group C

2 (2-3.75)

2 (2-4)

2.5 (2-4)

2 (1-4)

2 (1-3)

0 (0-2)

2 (1-2)*

2 (1-4)

2 (1-2)*

2 (0-3)

1.5 (1-2)*

2 (1-4)

0.049
0.871

p value 0.599 0.303 0.665 0.523 0.453 0.164

Q4. Walking
Group E

Group C

2 (1-3)

2.5 (1-4)

1.5 (1-3)

2.5 (1-4)

1 (1-3)

2 (0-2)

1 (0-3)

0 (0-2)

1 (1-2)

1 (0-2)

1 (1-2)

2 (1-2)

0.231
0.325

p value 0.728 0.472 0.152 0.260 0.897 0.902

Q5. Sitting
Group E

Group C

2 (1-2.75)

2 (1-3)

1.5 (1-2)

2 (1-4)

1 (0.5-2)

1 (0-2)

2 (1-4)

2 (1-2)

2 (1-3)

2 (1-3)

2 (1-3)

2 (1-3)

0.608
0.569

p value 0.205 0.161 0.339 0.906 0.732 0.549



T0 T7 T15 T30 T60 T90 p value

Q6. Standing
Group E

Group C

2 (2-3.75)

2 (1-3)

2 (1.25-3.75)

2 (1-3)

2 (1-3)

1 (0-1)

2 (1-3)

3  (2-4)

3 (1.5-3)

2 (2-4)

2.5 (1-3)

2 (1-3)

0.379
0.237

p value 0.586 0.335 0.703 0.231 0.838 0.809

Q7. Sleeping
Group E

Group C

2 (1-3)

2 (1-2)

2 (1-2.75)

1 (1-3)

1 (1-2)

1 (0-2)

2 (1-2)

1 (0-3)

2 (1-2)

2 (1-3)

2 (0-2)

2 (1-3)

0.287
0.153

p value 1 0.664 0.085 0.725 0.127 0.115

Q8. Sex life
Group E

Group C

1 (0-1)

1 (0-1)

1 (1-2.75)

0 (0-3)

1 (1-2)

0 (0-1)

1 (0-1)

1 (0-3)

1 (0.5-1)

1 (0-1)

1 (0.25-1)

1 (0-1)

0.112
0.312

p value 0.879 0.077 0.111 0.349 0.249 0.986

Q9. Social life
Group E

Group C

2 (1-3)

2 (1-3)

2 (1-2)

2 (1-3)

2 (1-2.5)

1 (0-2)

2 (1-3)

1 (0-2)

2 (1-2.5)

2 (1-3)

1.5 (1-2)

2 (1-2)

0.792
0.301

p value 1 0.565 0.486 0.440 0.603 0.107

Q10. Travelling
Group E

Group C

2 (1-3)

2 (1-3)

2 (1-3)

2 (1-2.75)

1.5 (1-2.75)

1 (0-1)

2 (0.5-3.5)

2 (1-2)

2 (1-3)

2 (1-3)

1.5 (0.75-3)

2 (1-4)

0.444
0.901

p value 0.842 0.859 0.803 0.969 0.751 0.490



Work Ability Index 
(WAI)



T0 T7 T15 T30 T60 T90 p

Q1. Current work ability compared to 
highest work ability ever

Group E
Group C

5.5 (3-8)
6 (3-8)

5 (5-8)
6 (4-7)

8 (5-8)
6.5 (4-8)

7 (5-8)
6 (3-7)

7 (5-8)
7 (4-8)

7 (5-8)
7 (4-8)

0.672
0.193

p value 0.640 0.831 0.565 0.375 0.919 0.766

Q2. Work ability in relation to demands
Group E
Group C

3 (2-4)
3 (2-5)

4 (3-4)*
3 (2-5)

4 (4-4) *
3 (2-4)

4 (4-4)*
4 (2-5)

4 (3-4)*
3 (2-4)

4 (3.25-4)
3 (2-5)

0.022
0.935

p value 0.311 0.347 0.064 0.687 0.373 0.611

Q4. Estimated work impairment due to 
diseases

Group E
Group C

3 (2-4)
3 (2-5)

3.5 (2.75-4)
3 (2-4)

5 (3-5)
3 (2-3)

5 (4-5)
3 (1-4)

5 (3,5-5)
4 (2-4)

4.5 (2.75-5)
4 (2-4.5)

0.399
0.893

p value 0.887 0.894 0.032 0.006 0.058

Q5. Illness within last year (12 months)
Group E
Group C

4 (2-5)
4 (2-5)

3 (3-5)
4 (2-4)

4 (2.5-4.5)
4 (2-5)

4 (3.25-5)
3 (2-4)

4 (3-4.75)
4 (2-5)

3.5 (2.25-4.75)
4 (2-4)

0.075
0.397

p value 0.697 0.655 0.826 0.028 0.973 0.910

Q6. Estimation of own work ability in 2 
years

Group E
Group C

4 (4-7)
4 (4-7)

4 (4-7)
4 (1-7)

7 (4-7)
4 (4-7)

7 (4-7)
4 (1-7)

7 (4.75-7)
4 (1-7)

7 (4-7)
4 (4-7)

0.859
0.816

p value 0.519 0.473 0.234 0.198 0.089

Q7.1. Considering the last three months: 
Have you been able to enjoy your regular 

daily activities?

Group E
Group C

2 (2-3)
2 (2-4)

2 (1-3)
2 (1-4)

3 (2-3)
3 (2-4)

3 (2-4)
2 (2-3)

2.5 (2-4)
3(1-4)

2 (2-3)
2 (2-3)

0.363
0.711

p value 0.338 0.641 1 0.048 0.593

Q7.2. Considering the last three months: 
Have you been active and alert?

Group E
Group C

2 (1-3)
3 (2-4)

2 (1-3)
2 (1-4)

3 (3-3)
3 (2-4)

3 (2-3.25)
3 (2-4)

3 (2-4)
2 (2-4)

3 (3-4)
3 (2-4)

0.106
0.426

p value 0.349 0.777 0.378 0.833 0.240 0.616

Q7.3. Considering the last three months: 
Have you felt yourself to be full of hope 

about the future?

Group E
Group C

2 (2-3)
2 (1-3)

3 (1-3)
3 (2-4)

3 (3-4)
3 (2-4)

3 (2.75-3.25)
3 (2-4)

3 (1.75-4)
2 (2-4)

3 (2-3)
2 (1-3)

0.817
0.697

p value 0.809 0.264 0.078 0.721 0.506 0.237
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