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Clinical use of a new
plasma device

Introduction and aims of the study - The aim of this study was to evaluate
the efficacy and safety of Onemytis plasma device in some surgical applications, and its effect on tissue healing. Onemytis is device which uses Airplasma® technology to transform the air column between the tip of the hand-piece and the tissue into an energy conductor, allowing incisions without direct contact. The tissue dissipation temperature is 50 °C.
Materials and methods - The first phase of the study involved a comparison
of the histological appearance of the cut skin in three cases of mastectomy in
which different methods of incision were used - cold blade, the Onemytis plasma device and an Ellman radiosurgical unit - in order to assess the effect of
these instruments on the tissues. After positive completion of the first phase,
the second phase of the study consisted in the use of the plasma device in different routine surgical procedures. Parameters evaluated included: cutting speed, effectiveness of coagulation and the influence on tissue healing in the postoperative period until removal of the skin sutures and again a week later. Any
complications occurring during or after the surgery were recorded.
Results - Histological examinations performed in three cases of mastectomy
showed the absence of necrosis in incisions made with the scalpel blade, moderate necrosis in those performed with the plasma device and severe necrosis in those made with the radiosurgical device. The clinical study with the plasma device involved 19 dogs and three cats. The dogs were aged between 6
months and 13 years, the cats were 4 to 9 years old. The plasma device was
used for skin incision for laparotomy (8 cases), excision of benign skin tumours
(4 cases), excision of neoplasms of the oral cavity (3 cases), palatoplasty (2 cases), and cystostomy (5 cases). In all cases, the incisions were performed with
appropriate bleeding control and the healing times and modalities were comparable to those expected with a cold knife for skin incisions. In a single case
healing was delayed by inflammation secondary to licking.
Conclusions - The Onemytis device was shown to be an effective and safe instrument due to low tissue dissipation temperature. In the surgical applications
in which it was used it provided cleanly cut surfaces with appropriate bleeding
control and without alteration of healing times. The performance of this device
in parenchymal visceral surgery needs further study even though in our preliminary
experience it was effective and sufficiently delicate when used for cystotomy.

INTRODUCTION
The cutting tool most widely used in surgery is the scalpel (cold knife). However, incision with a blade, while
being precise and fast, tends to result in bleeding which
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can hinder and slow down continuation of an intervention. Since the early decades of the 1900s, starting
from William T. Bovie’s perspicacity1, we have witnessed the birth of electrosurgery and the development of
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sing a major burn3. Despite having the
same principle of action, instruments
that use frequencies above 3 Mhz are called radiosurgical scalpels5. These, too,
transmit dissipation temperatures of 100
°C and more to the tissues, but the higher wave frequency reduces the risk of burn injuries in the case of
a poorly positioned passive electrode and causes a high
concentration of energy at a very small point of the active electrode, thus allowing more precise cutting. Laser surgery uses a sophisticated physical and optical system that emits and amplifies a monochromatic electromagnetic radiation (light), which enables very precise cutting with simultaneous coagulation4. The limitations to the use of laser surgery are once again those due to the dissipation temperature transmitted to the
tissue (100 °C and above) as well as the need to comply with certain safety rules for the patient and the operators (prevent contact with oxygen and alcoholic
substances, smoke extraction system, protective glasses)4.
Another cutting-coagulation system uses a flow of argon gas (argon beam coagulation) which provides monopolar coagulation in the absence of direct contact.
Figure 1 - Onemytis device with sterilisable hand-piece.
The electrode tip, fixed into the hand-piece, is activated and the energy generated is transmitted through a
ever more precise and effective devices that enable coa- flow of argon gas.
gulation at the same time as cutting. The main limita- The gas captures electrons from the electrode and cartion of these devices (electrosurgical and radiosurgical ries them to the tissue, while at the same time the gas
scalpels) is the heat generated in the tissues, with con- flow removes blood and debris from the surgical
sequent thermal damage2,3. Thermal damage is a uni- field, producing a uniform coagulation surface. The pomolecular process in which tissue proteins are irrever- tential complications of this system include the risk of
sibly changed from their ordered native state to an al- argon gas embolism, particularly if the system is used
in laparoscopic surgery5,6.
Onemytis is a plasma device (Figure 1).
Another limitation of traditional electrosurgery is the necessiIt is based on Airplasma® technology,
ty for a return plate, which if not positioned correctly can cauwhich consists in the transformation of
se skin burns.
air into an energy conductor through
the generation of high-voltage pulses
tered state4. Since the extent of thermal damage, using a high-frequency sinusoidal oscillator. In this way
which can vary from a reversible tissue inflammation the device can operate without direct contact with the
to irreversible tissue necrosis, is proportional to the tem- tissue, using the interposed air column, and does not
perature reached in the tissue being cut, the dissipation create a tissue dissipation temperature exceeding 50 °C
of heat produced by the electrocoagulation instrument on average7. The plasma device has already been used
in human medicine and several publications have hiis determinant2,3. An electrosurgical unit, consisting of
a radiofrequency current generator (from 300 kHz to
5 MHz), an active electrode that transmits the current
produced to the tissue and a passive electrode that has
The plasma device acts by transforming air
the function of receiving the current and closing the cirinto an energy conductor as a result of the
cuit, creates a dissipation temperature of 100 °C and
generation of high-voltage pulses. It works
above in tissues3. The main limitations of these deviwithout direct contact with the tissue,
ces, besides the high dissipation temperature, are relathrough the interposed column of air, and
ted to the patients’ safety. The passive electrode must
the average dissipation temperature does
adhere well to the patient’s skin to prevent the output
not exceed 50 °C.
current, concentrated on a too small area, from also cauThe main limitation of all electro- and radio-scalpels, and also
of the surgical laser, is the thermal damage they create in tissues, since temperatures of 100 °C or more can develop.
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ghlighted its advantages over the conPhase 1 of the study was performed to compare incisions made
ventional electrosurgical instruments814
with a cold knife, an Ellman radiosurgical unit and the Onemytis
. The aim of plasma electrocoagulaplasma device. Biopsies were taken from the areas of the cution is to enable effective cutting and
taneous incisions for mastectomy performed in three dogs and
surgery without altering tissue healing.
the specimens were examined histologically to assess the deThe purpose of our study, based on si8-14
gree and extent of tissue damage.
milar studies in human medicine , was
to evaluate both the effectiveness of the
electrosurgery system and its effect on tissues in a se- Phase 1. For the purpose of a preliminary evaluation of
ries of clinical veterinary cases, through histological and the effect on tissues, we identified three cases of mastectomy in which, with the informed consent of the owclinical analyses.
ner, the skin incision was divided into three parts using
three different cutting methods: cold knife, Onemytis and
MATERIALS AND METHODS
This study was conducted at Vezzoni’s Veterinary Cli- the radiosurgical Ellman Surgitron FFPF EMC with fulnic using the Onemytis plasma device. The instrument ly rectified waveform (cut/coagulation mode). Samples
consists of a central unit with commands to adjust the of skin adjacent to the surface of the cut tissue were taintensity from 0 to 100, a hand-piece that can be steri- ken from the three different parts. The skin biopsies were
lised in an autoclave, the needle tip and a delivery pe- fixed in 10% buffered formalin, and sent to a veterinadal. The study was performed in two phases: the first to ry laboratory where they were routinely processed, emevaluate the histological effect at the incised surface, the bedded in paraffin, cut into 5 micron thick sections persecond phase, once the histological examination of the pendicular to the cutting surface and stained with haecases in the first phase had shown adequate results, to matoxylin-eosin. The histological samples were subsequently observed under a microscope by a pathologist
evaluate the instrument in clinical use.

Table 1
N.

Species

Breed

Sex

Age

Operation

Power

Cutting rate (mm/s)

Bleeding

Healing

Complications

1

Dog

Mongrel

F

8 y.

Laparotomy

70%

10

0

Complete

None

2

Dog

Labrador

F

10 y.

Laparotomy

70%

10

0

Complete

None

3

Dog

Border Collie

F

9 y.

Laparotomy

70%

10

0

Complete

None

4

Dog

Labrador

F

5 y.

Laparotomy

70%

10

0

Complete

None

5

Dog

French Bulldog

F

13 m.

Palatoplasty

70%

7

1

Complete

None

6

Dog

Mongrel

F

6 m.

Laparotomy

70%

10

0

Complete

None

7

Dog

Boxer

F

7 m.

Excision of gingival tumour

50%

10

0

Complete

None

8

Dog

Golden

F

6 y.

Cystotomy

50%

10

0

Complete

None

9

Dog

Labrador

M

11 y.

Excision of pharyngeal melanoma

50%

8

0

Complete

None

10

Dog

Mongrel

F

8 m.

Laparotomy

70%

8

0

Complete

None

11

Cat

European

F

4 y.

Cystotomy

50%

10

0

Complete

None

12

Dog

Toy poodle

M

6 y.

Excision of benign skin tumour

85%

7

0

Complete

None

13

Dog

Bulldog

M

18 m.

Palatoplasty

70%

7

1

Complete

None

14

Dog

Cocker

F

11 y.

Excision of pharyngeal melanoma

50%

8

1

Complete

None

15

Dog

Mongrel

F

6 y.

Excision of benign skin tumour

70%

8

0

Complete

None

16

Dog

Cocker

F

1 y.

Laparotomy

70%

10

0

Complete

None

17

Dog

Labrador

F

2 y.

Laparotomy

70%

8

1

Delayed

Licking

18

Cat

European

F

9 y.

Cystotomy

50%

10

0

Complete

None

19

Dog

Mongrel

M

6 a.

Cystotomy

50%

10

0

Complete

None

20

Dog

German Shepherd

F

7 y.

Excision of benign skin tumour

85%

7

0

Complete

None

21

Cat

European

M

6 y.

Excision of benign skin tumour

75%

8

0

Complete

None

22

Dog

Hound

M

11 y.

Cystotomy

50%

7

0

Complete

None

F: female; M: male; y: years; m: months
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Phase 2 of the study consisted in the clinical application of the device in routine surgery of soft
tissues, both of the skin and of oral and visceral
mucosa.

unaware of the type of sampling carried out to obtain
the various specimens. The histological analysis was aimed at assessing the presence and extent of necrosis of
the tissues. Depending on the thickness of the necrotic tissue, the extent of the damage was evaluated as absent, mild, moderate or severe.
Phase 2: On the basis of the histological results, if these showed similar or less tissue damage than that caused by the radiosurgical scalpel commonly used in our
clinic, it was planned to use Onemytis in several routine procedures involving surgery to soft tissues, evaluating the cutting speed, coagulation efficacy and influence
on post-operative tissue healing for up to a week after
removal of the skin sutures.
Bleeding, evaluated visually, was ranked from 0 to 3, where 3 is attributed to bleeding consequent to the use of
a cold blade (Table 1).
According to the manufacturer’s instructions, Airplasma
was used with a medium to high intensity (about 70%
of maximum power) on thin, delicate tissues, with the
possibility of increasing the power when operating on
thicker, less delicate tissues (for example, the skin of the
head), bearing in mind that increasing the power is in-

Histological analysis of the biopsies taken from
the sites of incision showed the absence of necrosis in the incisions made with a cold blade, moderate necrosis in the incisions made with the plasma device and severe necrosis in the incisions
made with a radiosurgical scalpel.

dicated to reduce the time of contact with the tissue, thereby avoiding excessive tissue damage.

RESULTS
Phase 1. Three dogs undergoing mastectomy were included in the comparative study between incision with
a cold blade, radiosurgical scalpel or plasma device. The
region of tissue damage was recognised as an area from
eosinophilic to slightly basophilic with loss of cellular
detail of dermal fibrocytes and loss of the fibrillar appearance of collagen. The overlying epidermis was characterised by full-thickness necrosis of keratinocytes and
of the stratum corneum. The histological examinations
performed on these three cases showed absence of necrosis in the incisions made with the cold knife, while
the extent of the tissue damage was assessed as moderate in those carried out with the plasma device and severe in those performed with the radiosurgical unit (Figure 2). The examination at the time of removing the
stitches showed proper healing of the wound in all three
areas of incision, without macroscopic differences. These results allowed us to perform phase 2 of the study.
Phase 2. The clinical study with the plasma device involved 19 dogs (not including the three cases of mastectomy in phase 1 of the study) and three cats (Table
1). The dogs ranged in age from 6 months to 13 years,
the cats from 4 to 9 years. The device was used for skin
incisions during laparotomy (Figure 3; 8 cases), excision
of tumours of the oral cavity (Figure 4, 3 cases), excision of benign skin tumours (Figure 5, 4 cases), palatoplasty (Figure 6, 2 cases), and cystostomy (Figure 7,
5 cases). All procedures were completed without intraoperative complications. Intraoperative bleeding,
evaluated on a scale from 0 to 3, was considered to be
0 in 18 cases and 1 in four cases. The post-operative evaluation showed proper healing of all the oral cavity incisions and also of all the skin incisions with the exception
of one case of laparotomy, in which there was delayed
healing due to licking of the wound. The five cases of

Figure 2, A-B-C - Skin: histology of acute damage caused by the use of a cold blade (A), by the Onemytis plasma device (B) and by
an Ellman radiosurgical unit (C). Areas characterised by the loss of the cellular outline of dermal collagen fibres and epithelial keratinocytes (necrosis) are present near the margin of the section in figures B and C (the arrows). The thickness of the area of coagulation
necrosis is greater in the incisions made with the radiosurgical scalpel (C) than in those made with the plasma device (B). No areas of
coagulation necrosis in the incisions made with the scalpel blade are present (A). (Haematoxylin-eosin, 50X).
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Figure 3 - (A) Skin incision for laparotomy; (B) Post-operative follow up after
14 days.

Figure 4 - Asportation of a benign gingival tumour.

The clinical study of 19
dogs and three cats
involved eight laparotomy incisions, three
cases of oral cancer,
four benign skin tumours, two cases of
palatoplasty and five
cases of cystotomy.

Figure 5 - Excision of a perianal adenoma.
(A) Ulcerated perianal adenoma; (B) After marginal excision.

Figure 6 - (A) Performing a palatoplasty; (B) Follow up after 113 days.
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that of the abdomen. When operating on thicker tissues, such as the skin of the head, a higher intensity was
used (85%), making it necessary to perform several fast
passages on the incision line, rather than increasing the
contact time, in order to minimise tissue damage. It was
seen that the incision rate and the coagulative capacity of the plasma device are inversely proportional. As
far as concerns skin incisions, the device appears to be
useful for the removal of tumours since it enables a precise, bloodless cut, whereas it does not seem to be of
particular utility for routine, straight-line incisions
such as in the case of laparotomy.

Figure 7 - Cystotomy.

cystotomy had an uncomplicated course and healing of
the cystotomy was confirmed via ultrasound and urinalysis 12 days after the procedure.

DISCUSSION
In accordance with other similar studies9,10,11,12, the comparison of incisions with a cold blade, radiosurgical unit
or plasma scalpel showed that this last was superior to
the radiosurgical scalpel with regards to reducing tissue
damage. In fact, histological examination of the biopsies showed an absence of necrosis of the epidermis and
dermis when a cold knife was used, moderate necrosis
when the Onemytis device was used and severe necrosis when the radiosurgical scalpel was used, confirming
previous reports in the literature10.
The cutting speed was good (from 7 to 10 mm per
second), although obviously slower than that of
the cold knife.
The positive histological findings allowed us to perform
the clinical study in all the other cases. The Onemytis
plasma device was found to be a safe instrument, since we did not observe any intraoperative or postoperative complications. The ability to modulate the power delivered (Plasma Level) made it versatile also when
operating on more delicate tissues, such as the bladder
wall. Overall, the cutting speed in skin was good, although obviously slower than a cold knife, and the instrument provided coagulation of the vessels of the subcutaneous plexus. Regulating the instrument to 70% intensity was proven sufficient to perform a fast incision
(from 7 to 10 mm per second) free of bleeding, especially in anatomical regions with thinner skin such as

6

The most interesting application was in
surgery of the oral cavity, in which the device enabled precise incisions and good
control of bleeding.
The most interesting application was in oral surgery, where it was possible to obtain precise incision lines with good
control of bleeding; in particular in the excision of the
margins of two large pharyngeal melanomas (4-6 cm),
in an anatomical region to which access was difficult because of the depth of the lesion and the limited operating space. In the two cases of palatoplasty it was possible to make a clean incision, with excellent coagulation
and without the formation of scabs. The soft palate healed quickly and without complications, and the control
113 days after surgery showed correct healing without
exuberant tissue. The removal of oral tumours in the
three cases evaluated was fast and effective without bleeding and without the formation of surface scabs. The
plasma device was used to perform two cystotomies in
cats and three in dogs with bladder stones. The device
enabled precise, fast incisions, with good control of bleeding, without being overly aggressive.
The healing times for both skin and mucous membranes and the quality of the
wound healing seemed to be comparable
to those obtained with a cold blade.
The time for and quality of healing of skin incisions
in the 12 cases under examination were comparable to
those expected for incisions performed with a cold blade, as also confirmed by the three cases of mastectomy incisions performed with three distinct devices. The
aesthetic results appeared completely satisfactory,
with scars comparable to those following traditional incisions. The patients did not show any signs attributable to greater postoperative pain or increased sensitivity during convalescence.
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– immediate microcoagulation of the incised tissue, with little bleeding;
– ability to operate with the same efficacy on dry
or wet tissues;
– versatility in oral surgery;
the absence of burns from stray radiofrequency
energy;
the absence of return electrode plates, improving the
patient’s safety;
no transfer of electromagnetic fields to the animal’s
body;
the electrical current is completely non-invasive;
no contact with the treated tissue, since the instrument
works even if it is a few microns to a few millimetres
away from the tissue;
there is an antibacterial effect at the intervention site due
to ozone molecules produced by ionization of the air;
convenience for outpatient use (no gas cylinders, nor
shielding of the room; no need for protective glasses as required when using a laser scalpel);
no special precautions for the operator or for the operating field;
manageability and portability of the device.

The possibility of using the plasma device also at
a visceral level in parenchymal and hollow organs
is interesting.
The possibility of using the device on viscera, in parenchymal and hollow organs (pancreas, liver, intestine)
is interesting but needs further study because our experience is limited to bladder incisions.
Onemytis does not have return plates, which prevents
any passage of electrical current through the patient’s
body, in addition to eliminating the risk, observed with
traditional electrosurgery, of skin burns from contact with
the plate.
The device has a full range of electrodes that enables
both ablation and incision of tissues. Further advantages of this plasma device, compared to an argon gas flow
coagulator, are its greater simplicity and the absence of
an argon gas cylinder.
The limitations of this study include the small number
of cases assessed, since more cases would have provided a better evaluation and critical insights, the fact that
the device was used only for cutting and dissection and
not for direct coagulation of deep vessels, and also that
it was not used in other possible abdominal and thoracic interventions.

–
–
–
–
–

–
–

–
–

DISCLOSURES
The Onemytis device used in this study was provided
for a free trial by the manufacturer, Otech Industry.

CONCLUSIONS
Based on both the instrument’s specifications and our
clinical experience, the advantages of the plasma device can be summarised as follows:

ACKNOWLEDGEMENTS
We thank Dr. Annalisa Forlani, who provided the histological findings, for her collaboration.

KEY POINTS
• Thermal tissue damage is the main drawback of electro- and radio-surgical scalpels, and also
of laser surgery, since temperatures of 100 °C or more develop in the tissues.
• The plasma device generates a column of air as the energy conductor, which acts in the absence of direct contact with the tissue and with an average dissipation temperature of 50 °C.
• Histological examination of biopsy samples taken from the incisions made with the different
instruments showed that the tissue damage caused by the plasma device was moderate, whereas the radiosurgical scalpel created severe tissue damage, even though this latter is wellknown to cause less damage than an electrosurgical scalpel.
• In clinical use, the plasma device allows surgery without bleeding or with a significant reduction
in bleeding, both for skin incisions and incisions of mucous membranes and viscera, with healing times comparable to those obtained when using a cold knife.
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