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brating instruments have associated this work with the development
o Dupuytren’s pathology [12,13]. Many authors hold the belie that
there are significant genetic aspects, which are highlighted by the
higher incidence in the presence of family history and faster progres-
sion [2,14-17], requently accompanied by early onset and greater
severity [4].

This pathology has a different incidence in the main parts of the
world; the most affected are men from northern Europe while it is
rare in Asian populations and those o high phototype (IV, V, VI) [14].
Interestingly, there are certain regions in Taiwan and Japan where
there is a high incidence [6,18]. The asymptomatic orm that aects
sot tissues without limiting finger and hand unctions is defined as
Dupuytren’s disease. The most severe form with major disease and
contracture, known as Dupuytren’s contracture, identifies only pa-
tients with motor and unctional deficits in fingers and hand [19].
For reasons still unknown, in patients with Dupuytren’s contracture,
pathological myofibroblasts do not undergo apoptosis and continue
to proliferate even after the cause that originally stimulated them has
ceased [20]. It is believed that this is the main cause why Dupuytren’s
contracture is currently hardly considered curable.

Treatment
When treating the Dupuytren’s disease, the primary goal is the

recovery o the extension o the fingers and the recovery o the best
unctions o the hand [21]. It is thereore preerable to intervene be-
ore the contractures o the fingers and the unctions o the hand are
seriously compromised also because it is known that undergoing sur-

gery close to the onset of the pathology increases the chance of suc-
cess [14]. The therapies up to now are divided into conservative, or
the milder forms, and surgical for the severe forms.

Surgery
The surgeries for Dupuytren’s retraction are called “fasciectomy”.

The first technique, born in the 60s, involves the total removal o the
pathological tissue, up to the subcutaneous fat resulting in skin graft-
ing. Recommended in severe cases and in young patients, it is cer-
tainly the most radical type of intervention, which reduces the risk
o relapse [14,22]. Side eects are loss o sensitivity on transplanted
tissue, scar formation and long recovery times.Currently a limited fa-
sciectomy, the surgical removal of only 1-cm segments of the patho-
logical cords, is the most common solution for the treatment of Dupu-
ytren’s disease [23]. This intervention allows to reduce contractures
up to about 80%, provides a short healing but longer recovery time.
The risk o recurrence is significant [14,24]. A recent development in-
volves the limited fasciectomy combined with autologous adipose tis-
sue grating; this seems to oer better therapeutic prospects [25,26],
although it will have to be verified over time. Another minimally in-
vasive procedure, called Needle fasciotomy, involves the separation
o ascial bands using a hypodermic needle [27]. The main advantage
o this technique is that it is perormed under local anesthesia and in
outpatient care [27], while the lack o eectiveness in severe cases
and the high risk o recurrence are the main limitations [28,29]. Due
to the nature of the intervention, the neurovascular bundles in the
treated area are subject to the risk of injury, most often with tempo-
rary eects [24] (Figures 1-5).

Patient with Dupuytren’s contracture on the fth fnger beore therapy.
Figure 1: the fnger is orcibly extended, although the scar makes the retraction easily visible.
Figure 2: the fnger is retracted in its usual position.
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Patient ater 7 sessions o VEMFtherapy.
Figure 3: perect extension o the fnger previously retracted.
Figure 4: ull recovery o hand motility and grip. The aesthetic improvement o the scars is clear.

Figure 5: The temperature o the ourth fnger burdened by Dupuytren’s contracture is lower (34.8°C) than the maximum hand temperature
(36.4°C).
Figure 6: Ater 4 treatment sessions the temperature o the fnger rose to 35.6°C, approaching the maximum hand value, which remained almost
unchanged at 36.5°C, showing a more uniorm blood microcirculation system.
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Conservative erapies
Physiotherapy

In less severe cases, an improvement was observed in 80% o the
cases who adopted extensor braces during sleeping [30]. Similarly, an
improvement was seen, again onmild cases, with the forcedmobiliza-
tion o tissues showing increased movement o fingers [31].

Radiotherapy

A review study has shown objective improvements on a group of
698 patients [32]. Radiotherapy is believed to inhibit fibroblast pro-
lieration and have an anti-inflammatory eect useul in attenuating
Dupuytren’s disease [33]. Radiotherapy has exposed the patients to
requent relapses and presented temporary side eects (erythema
20% to 40% of cases), chronic (skin atrophy in just under 10%) and a
low incidence omalignant tumors (0.02%) [32].

Collagenase

Collagenase is activated by a bacterium called Clostridium his-
tolyticum, which causes lysis of pathological type-III collagen pres-
ent in fibrous cords [34]. This therapy is particularly appreciated by
patients for its minimal invasiveness and extremely short recovery
times, although it has a high risk o recurrence (47%) [35].

Materials and Methods
The purpose of this retrospective study is to evaluate the effec-

tiveness and safety of Biodermogenesi®, also called VEMF therapy, in
treating Dupuytren’s contracture in a preliminary manner. Therefore,
we have documented the therapeutic path o seven subjects, five men
and two women, aged between 45 and 69 years old, burdened by Du-
puytren’s contracture on one hand. All the patients had previously un-
dergone surgery to the treated hand and had a fibrotic and retractive
scar. The pathology has been present for a period ranging from 7 to 25
years and has been causing the retraction o the ourth or fith finger,
resulting in reduced grip and strength and consequent motor deficit.
The subjects do not fall within the limitations provided for the ap-
plication of Biodermogenesi® treatments, meaning they are not epi-
leptics, pacemaker bearers, subjects with open wounds, subjects who
have undergone oncological therapy in the last 5 years and subjects
who have suffered from anorexia or bulimia in the past 2 years; they
were healthy individuals.

Patients have signed informed consent and have undergone
a cycle of three to seven weekly sessions of Biodermogenesi® with
Bi-one® LifeTouchTherapy (Expo Italia Srl, Firenze, Italy), a Class IIB
medical device that combines electromagnetic fields with vacuum
and electrostimulation.

Biodermogenesi®, otherwise called VEMF therapy, is based on the
simultaneous delivery o electromagnetic fields with requency rang-
ing rom 0.5 to 2 MHz, power between 0.4 and 0.6 W, negative pres-
sure with a value between -10 and -15 cents o BAR and square-wave
electrostimulation at 5 Hz with intensity o 3.5 VPP. In the specific
application, it is recalled how electromagnetic fields have shown par-
ticular eectiveness in treating fibrosis [36-38], and in particular how
VEMFtherapy has restored motility limited by significantly extended
and thick fibrosis [39].The outcomes o the study are documented
by echographies, performed with different instruments at patient’s
trusted ultrasound technician’s andwith a PocketE_Hikmicro infrared
camera (Hangzhou Microimage Software Co., Ltd., Hangzhou, Zheji-
ang, China) intended to detect the temperature o the hand in ques-
tion. These instrumental tests were combined with the evaluation of
hand functions by adopting The Disability of the Arm, Shoulder, and
Hand (DASH) questionnaire [40,41]; with the assessment o the lev-
el o comort o patients verified on a scale rom 0 (no comort) to
10 (maximum comfort); and with the Visual Analog Scale (VAS) pain
scale [42]. VAS and DASH evaluations were also perormed 6 months
after the end of the treatment cycle. This study was conducted in full
compliance with the standards in the Declaration of Helsinki and
MEDDEV 2.7.1 revision 4 on clinical research. The study was not
submitted for prior approval by the Ethics Committee as patients un-
derwent therapy of their post-surgical scars in order to reduce the
aesthetic impact and fibrosis. These procedures are already widely
documented by the technology under discussion [39,43-46]. The im-
provement of Dupuytren’s contracture was appreciated, especially by
the patients, but it was not expected. The sharing of information be-
tween the authors led to the discovery of the uniformity of the results
and thus to write this article.

Results
All patients responded positively to the therapy, showing an in-

creased extension o the treated fingers and a soter and more elastic
tissue rom the very first treatment application. The echographies
showed a reduction in the thickening o the scar and its fibrosis com-
bined with an increased cleaving of the tendon structures. The infra-
red camera detected a significant dierence between the maximum
temperature o the fingers (36.4 °C) and the retracted finger, which
average temperature was 34.8 °C beore therapy. Ater the treatment
cycle, the maximum temperature o the hand was stable (36.5 °C)
while that o the suering finger increased to 35.6 °C, demonstrating a
more uniform vascularization of tissues. DASH assessment score pro-
vided crucial inormation on unctional recovery o the fingers/hands,
as before the treatment the average level was 37.33 (from 32.50 to
42.75) while after the cycle of sessions it reduced to an average value
o 11.66 (rom 6.50 to 16.75), with a significant average improvement
o 25.67 (equal to 68.77%).The average comort level was 7.71 (rom
7 to 9), showing that the patients considered the treatment pleasant
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and relaxing. VAS scale before the treatment cycle showed an average
level of pain of 3.01 (from 2.1 to 3.5), after therapy it lowered to an
average value o 1.07 (rom 0 to 1.8) showing a significant average
improvement (-1.94 equal to -64.5%). The ollow-ups perormed six
months later showed a slight improvement of the VAS scale (aver-
age value 0.88, minimum 0, maximum 1.5) and stabilization o the
DASH score. No subject experienced side effects, not evenminor ones,
during the treatments and all of them could immediately resume their
normal lifestyles without any restrictions.

Discussion
This study was developed by combining retrospective experi-

ences of the various authors who casually found to have had simi-
lar outcomes on patients treated for scars on the palm of the hands,
also burdened by Dupuytren’s contracture, and who then retrieve all
the documentation provided in this study. The fortuitousness of this
discovery hindered the preparation of a study plan with certain pa-
rameters for patient enrollment, such as patient splitting into homo-
geneous groups in order to compare results with greater precision;
however, the authors have decided to stick to those parameters in or-
der to recruit a significant number o patients to see i the results ob-
tained will be confirmed on a large scale. The analysis o the collected
data is positive and potentially preferable to existing state-of-the-art

therapies, at least or the first six months. I on the one hand more
sessions are required (in our case we have provided between 3 and
7), on the other the immediate recovery of full activity by the patients,
absence of pain, downtime or restrictions to regular lifestyles as well
as greater relaxation o the fingers were appreciated already rom the
first session. A clear improvement o the pathology with total stabi-
lization over six months was proven by all the assessment scales ad-
opted; this makes us optimistic in view of a larger clinical study. The
total absence of side effects, already demonstrated by VEMFtherapy
in scars treatment [39,43-46] was also appreciated. Analysis o the
existing literature suggests that the combined action between elec-
tromagnetic fields and negative pressure has an important eect on
the remission o fibrosis [39,43] as has also been shown by the sepa-
rate use o electromagnetic fields, although in dierent fields [36-38]
and negative pressure, which mechanical action promotes a series of
reactions in terms omechanotransduction [21,22,44,45] by convert-
ing mechanical stimuli into biochemical signals that activate a series
of cascade reactions, reducing the compactness and strength of the
fibrous component. In our opinion, the anti-inflammatory action o
the electromagnetic fields is particularly relevant, as these lead to an
increase in the production o IL-10 anti-inflammatory cytokines 46,
analogously to what has been documented with negative pressure
[28] (Figures 6-10).

Figures 7 and 8: Echographies beore the treatments. Outcomes o aponeurectomy when bending the V fnger, with presence o thickening o the
scar at the end o the frst pulley.
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Figure 9 and 10: Remarkable reduction in the thickening o the scar with greater cleavage with the tendon structures.

Conclusion
The evident improvement observed on the patients, its comfort

and the total absence of side effects make VEMF therapy to be con-
sidered a new effective and safe therapy for treating Dupuytren’s con-
tracture and disease. We recognize the need or a wider clinical in-
vestigation on a larger number of subjects divided into homogeneous
groups to assess the outcomes more accurately, specifying whether
the pathology of each patient is mild or severe. To gain a comprehen-
sive perspective on the use of VEMF therapy in treating Dupuytren’s
disease and contracture, it is important to evaluate multi-annual fol-
low-ups and any recurrence [47-50].
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