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Observation of deep oscillation usage and its effectiveness on burn
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Abstract

An organism that has undergone tissue damage pursues its immediate recovery. In order to do so, it uses a dynamic and
congeneric process of regeneration consisting of several phases. Currently, innovative methods are being sought influencing
tissue healing. One such system is deep oscillation, which is based on an intermittent electrostatic field created between the
device and the patient’s skin. It causes a unique, deep, and resonant vibration. It is a noninvasive and painless method. The
aim of deep oscillation is purposeful interfering in the physiological processes of tissue trophism. In the thesis, the case of
16-month-old girl is presented, who experienced a thermal scald to her left arm and her chest. The aim of the following thesis
is observation of deep oscillation use and its effectiveness in the event of newly formed burn scars that undergo remodelling
and can lead to curtailment of the healing process.

Streszczenie

Organizm, w ktérym doszto do uszkodzenia tkanek, dazy do jak najszybszej ich naprawy. Wykorzystuje do tego dynamiczny
i kompleksowy proces regeneracji, sktadajacy sie z kilku faz. Obecnie szuka sie innowacyjnych metod wptywajacych na goje-
nie tkanki. Takim systemem jest gteboka oscylacja, ktéra opiera sie na przerywanym polu elektrostatycznym, wytwarzanym
pomiedzy urzadzeniem a skora pacjenta. Powoduje ona unikalna, gteboka wibracje rezonansowa. Jest to metoda nieinwazyj-
na i bezbolesna. Zadaniem glebokiej oscylacji jest celowe ingerowanie w fizjologiczne procesy odzywiania tkanek. W pracy
przedstawiono przypadek 16-miesiecznej dziewczynki, ktéra ulegta oparzeniu termicznemu w obrebie lewej koniczyny gor-
nej oraz klatki piersiowej. Celem pracy byta obserwacja skutecznosci glebokiej oscylacji w przypadku nowo tworzacych sie
blizn pooparzeniowych, ktére ulegaja przebudowie.

Introduction

Every organism that has undergone tissue dam-
age as a result of mechanical trauma, surgical inter-
vention, or any other past injuries aims at immediate
recovery [1]. Wound healing is a dynamic and con-
generic process, which in ideal conditions results in
re-establishing the continuity and the functionality.
It consists of a sequence of interlocked stages begin-

ning with the moment of wound appearance, and
it can last for several of months, even years. Wound
healing comprises of several phases. The first one is
the blood clot lasting from 6 to 7 days after trauma.
The next phase is called inflammation, which con-
sists of cleansing the wound and lasts predominantly
up to 4 days. After that, the granulation and wound
decreasing take place. On about the twenty-first day
from the sustained injury, the phase of healing be-
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gins, in which the newly formed tissue is modelled
and rebuilt resulting ultimately in the scar remaining
[2]. Such a scar originally contains a disorganised sys-
tem of minor collagen fibres, which is gradually re-
placed by thicker fibres arranged in the exposure cor-
responding to the strains of normal, unharmed skin.
The regular scar, whose phases undergo without any
complications, is formed 48 h after wound closure,
and it can disappear after 3 months. Then, it does
not require any technical treatment and heals with-
out interference. At that time the wound becomes
flat and more resistant to mechanical factors [3]. The
influence of external factors and the genetic predis-
positions cause improper cicatrisation, which can last
up to 18 months, and it can even be formed for the
entire life-time [4]. The dysfunctional process of syn-
thesis and collagen degradation can result in incom-
mensurate scar formation or the scar can be formed
in excess, which can lead to hypertrophic scar or ke-
loid scar. The vital principle in the process of medical
procedures with a healing wound is the application of
the proper methods of pharmacological, physical, and
surgical therapy at the right time [5]. Due to the fact
that the newly formed scar is not resistant enough to
stretch (because after 3 weeks from the injury it has
only 20% of normal skin resilience) it is advised in the
first weeks to use preservative forms of streamlining
such as ointments and creams used topically as the
first line of treatment. Most forms of scar amending
are used only from the moment of wound closure and
suture removal. In the case of high-risk patients who
have tendency to develop keloid scars, the process
of treatment involves a wider gamut of streamlining
such as silicon gels or pressotherapy. A vital role in
scar therapy is also played by kinesiology taping [6].
Among the physical treatments, the most frequent
ones are laser therapy and iontophoresis. The surgical
methods, also known as the incursion of tissue con-
tinuity, include scar excision, scar modelling, steroid
injecting, cryosurgery, chemical peels, microderm-
abrasion, mesotherapy, and high-energy laser surgery
[7]. Scars that are usually firm, red, or thickened, or if
they infringe the initial injury line, are an indication
to use the above-mentioned methods.

One of the methods, whose task is not only stream-
lining an already existing scar but also action in its
early stage of formation, is called deep oscillation. It is
a noninvasive, painless method that is based on inter-
mittent electrostatic field created by an apparatus be-
tween the applicator and the patient’s tissues. During
the procedure the tissues are pulled by electrostatic
forces and then released in the selected frequency
range (5-250 Hz) [8]. It evokes a unique, deep resonant
vibration, also known as tissue oscillation, which per-
meates the skin, connective tissue, hypodermatic body
fat, muscles, blood, and lymphatic vessels to a depth of
8 cm [9]. Inside the tissues spanned by the resonant vi-
bration, the stimulation of basic substance takes place,
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which results in improved process of endosmosis and
transportation of inter-tissue fluids containing, among
other things, proteins, cellular decay products, and
neurotransmitters [10]. The aim of deep oscillation is
an intentional interference in the physiological pro-
cesses of tissue trophism. In the process of healing
(regeneration) of the damaged tissues, deep oscillation
has significant importance. The use of this treatment
method can help to intensify and improve processes
of wound cicatrising. Thanks to the effect of reducing
the oedema and anti-inflammatory impact, trophism
improvement, and elimination of local metabolites in
every tissue layers, reconstruction of the tissue and
the scar formation increase on many levels. It is docu-
mented by the crucial improvement of planimetric and
biochemical parameters of wound healing. The advan-
tage of deep oscillation is its usage in the very early
disease stage, even on the second day after the pro-
cedure. Thanks to the unique, mild remedying, deep
oscillation is used as a first-line treatment among other
things after skin graft, mastectomy, Caesarean section,
shunts, scorches, endoprosthesis, helcosis, and diabetic
foot. In chronic afflictions, among other things, in case
of perennial scars, this therapy helps to decrease tissue
fibrosis and sclerosis. The aim of the following thesis is
the observation of deep oscillation use and its effective-
ness in the event of newly formed burn scars.

Case report

On 4™ July 2016, a 16-month-old girl experienced
a thermal scald — caused by boiling tea — to her left
arm and her chest; the burn was of first and second
degree. On the same day, she was hospitalised in the
Polanki Children’s Hospital in Gdansk. On 14" July,
after hospitalisation, she was discharged in good con-
dition with a prescription for further treatment and
rehabilitation. Since 17" July 2016, the girl was given
a physiotherapeutic care in the Functional Rehabili-
tation Office in Gdansk, where the streamlining de-
meanour in the shape of deep oscillation was imple-
mented on the left thoracic limb (Figure 1).

On 227 July 2016, deep oscillation was used on the
scar within the chest (Figure 2). In order to objectiv-
ise the change of the scar’s look, the Vancouver scale
was used, which estimated four variables: blood sup-
ply, pigmentation, deformability, and scar elevation
and thickness. Before the therapy, the scar received
7 points on the Vancouver scale.

Course of action

The patient was given a month-long treatment,
from 17 July till 10** August 2016. Deep oscillation
procedures were executed four times a week — alto-
gether 16 sessions were made on the left arm and
12 on the chest. The scorch site during the first two
procedures was preserved with food foil. Usually, the
wound is secured by a sterile dressing of Tegaderm
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Figure 1. 17% July 2016. Burn scar to the left arm. Condition
before the therapy

Figure 2. 22" July 2016. Burn scar to the chest. Condition
before the therapy

class. Due to the large scorch area, the foil was used as
a substitutive means. The Tegaderm dressing as well
as foil do not disturb the electrostatic field adminis-
tration, which allows the procedure to be executed
within the wound site. The next treatment was made
directly on the skin. The total time of the procedure
was 21 min. Therapy under the methodological ac-
count was performed according to the principles of
lymphatic drainage according to Asdonka [10]. The
parameters of the sessions were chosen in accordance
with the procedure assumptions on the scorch tissue;
80-120 Hz - 5 min, 25 Hz -8 min, 180 Hz — 8 min. The
procedure was well tolerated by the patient, which al-
lowed him to perform full-time.

Treatment

About 50-80% of all scalds concern children. The
scorch incidents usually happen to children under

the age of 4 years. The most common scalds are situ-
ated on the face, neck, torso, and upper limbs. It is
connected with the mechanism of the trauma, which
consists of the pouring of hot liquids (tea, coffee, wa-
ter) onto one’s body by the children themselves. Inju-
ries located so specifically always constitute a serious
problem of diagnostic and remedial nature. Heal-
ing such scalds is the talking point in the discussion
about which cure method should be chosen as the
optimal one. Deep oscillation is a unique, noninva-
sive, painless, and simultaneously very effective form
of therapy. The advantage of this system is the pos-
sibility of mechanical stimulation in all those cases
where the traditional mechanical therapy is contra-
indicated, especially in muscle trauma and extensive
injuries. Deep oscillation is often used in myalgic
traumas and lymphatic oedema. On the grounds of
research projects made by O’Brien CP and Watson
A, deep oscillation shows potential benefits in the
pathologic condition of the musculoskeletal system.
According to Friesen L, it causes a decrease in pain
as well as oedema in severe injuries. Thanks to the
impulsive electrostatic field, it increases the micro-
vasculature in the diseased connective tissue, which
results in decreasing the oedema, and increasing the
lymph flux, which is a vital aspect, especially in the
case of oncological patients [11, 12]. Deep oscillation
can be deployed in the early stages of injury, stimu-
lating the regeneration processes. It has a significant
importance in the case of barely healing wounds and
in keloid scar treatment. The use of deep oscillation
leads to a significant acceleration of the damaged tis-
sues healing process, which is important for physio-
therapy. Among other things, faster healing improves
the quality of the tissue, which allows more effec-
tive rehabilitation methods to be introduced, which
in turn implicates not only quicker tissue recupera-
tion but also considerable improvement of its quality.
Based on this very case, one can state that deep oscil-
lation, in a short period of time, achieved the antici-
pated effects.

During the use of deep oscillation, a change of
skin colour within the scar sites could be already ob-
served after 9 days within the upper limb (Figure 3)
and 5 days within the chest area (Figure 4). After
exposing the scars to the deep oscillation treatment
system, the Vancouver scale decreased from seven to
three points. However, the biggest changes took place
in the region of blood supply, scar pigmentation, and
flexibility, which could be seen in the palpating test
(Figures 5 and 6).

Conclusions

The usage of deep oscillation leads to a significant
acceleration of the damaged tissue healing process,
which allows faster and more efficient streamlining
of the patient. From the author’s own observation, it
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Figure 3. 29" July 2016. Burn scar to the left arm during
the use of deep oscillation — therapeutic effect after nine
sessions

can be deduced that the use of deep oscillation can
play a crucial role in the process of scorch scar treat-
ment. It is legitimate to expand the research in the
direction of deep oscillation usage on scars with the
verification of changes evaluation observed during
the use of it.

Conflict of interest Figure 4. 29" July 2016. Burn scar to the chest area during
the use of deep oscillation — therapeutic effect after nine
The authors declare no conflict of interest. sessions

Figure 5. 10" August 2016. Scar to the left arm during the ~ Figure 6. 10" August 2016. Burn scar to the chest area dur-
use of deep oscillation — therapeutic effect effect after  ing the use of Deep Oscillation — therapeutic effect after
12 sessions (about 3 weeks) 16 sessions (3 weeks)
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