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[astosowanie generatora plazmoweqo w zabiegach
okuloplastycznych — doswiadczenia wiasne

VWuziti plazmového generatoru pii zakrocich ocni plastiky — viastni zkusenosti

NAJWAZNIEJSZE
Generator plazmowy jest
obiecujacym, nowym i mato
inwazyjnym narzedziem
chirurgicznym przydatnym
w matych zabiegach
okuloplastycznych.

NEJDULEZITEJSI
Plazmovy generator je slibnym,
novym a malo invazivnim
chirurgickym nastrojem, které se
uplatni pfi drobnych zékrocich
ocni plastiky.
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STRESZCZENIE

W niniejszej pracy przedstawiamy przypadki kliniczne pacjentéw ze zmianami
skérnymi okolicy oczu operowanych w naszej klinice za pomoca nowatorskiego
generatora plazmy (Jett Plasma Lift Medical®, Compex spol. s r.o., Czechy). Jest
to urzadzenie zasilane pradem stalym, wytwarzajace dzieki roznicy napiec prze-
plyw energii elektrycznej w postaci zjonizowango powietrza (plazma) miedzy
koncowka sondy a tkanka i powodujace jej odparowanie. Pacjenci byli poddani
zabiegowi w znieczuleniu miejscowym, a nast¢pnie przeprowadzono planowe
kontrole z dokumentacja fotograficzng. Zabieg okuloplastyczny wykonany za
pomoca generatora plazmy dobrze sie sprawdzil w usuwaniu drobnych zmian
zlokalizowanych na skorze powiek, takich jak brodawczaki, wiokniaki czy kepki
761te.

Stowa kluczowe: chirurgia okuloplastyczna, blefaroplastyka, zabiegi z uzyciem pla-
zmy, generator plazmy

SHRNUTI

V této praci predstavujeme klinické piipady pacientt s koznimi nalezy v okoli
oc¢i, které jsme operovali v naSi klinice pomoci moderniho plazmového
generatoru (Jett Plasma Lift Medical, Compex spol. s.r.o., CR). Jedna se zai‘izeni
napajené stejnosmérnym proudem, které vlivem rozdilu napéti vytvaii pritok
elektrické energie v podobé ionizovaného vzduchu (plazmy) mezi koncovkou
sondy a tkani, coz zplisobuje jeji odlucovani. Pacienti podstoupili zakrok v
lokdlni anestezii. Nasledné byly provedeny planované kontroly vcetné
fotografické dokumentace. Plazmovy generator se dobie osvédcil v o¢ni plastice
pii odstranovani drobnych nalezl vyskytujicich se na pokozce vicek, jako napf:
bradavice, fibromy nebo Zluté granulomy.

Klicova slova: oéni plasticka chirurgie, blefaroplastika, zakroky s vyuZitim plazmy,
plazmovy generator
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INTRODUCTION

The plasma generator used in this paper (Jett Plasma Lift
Medical, Compex spol. s. r. 0., Czech Republic) is a
low-energy, DC-powered electrosurgical instrument
generating the plasma arc (1-3). It is used widely in plastic
surgery and for aesthetic medicine interventions. Its
popularity has been increasing recently even among the
ophthalmologists performing minor eye plastic surgery
interventions (1). The procedures performed with this tool
are characterized by low invasiveness and fast local
convalescence. The procedure presented in this publication
has to be differentiated from the equipment utilizing the
voltaic arc or plasma blade technology, which has been
available for some time now and which evokes the cut
effects while coagulating the surrounding tissues. (1,2)

Use of the plasma generator is particularly useful in
sensitive areas, such as eyelid edges and eyelid skin, where
scars after traditional surgery could affect patient vision or
comfort. Skin of the eyelids is exceptionally thin and
sensitive tissue, in the elderly it is very flabby, and therefore
all surgical procedures in this area must be extremely
delicate.

Principle of use of the plasma generator consists in creating
a short electric arc, at the distance of 2mm, assisting in
contactless removal of the tissue, without the clinically
important effect of thermo-coagulation, which is always
harmful. This phenomenon is described in the literature as
the DC fulguration. In case of the presented device,
designers of the unit have managed to reduce action of the
plasma arc to the surface area of 0.1 mm2, thus significantly
increasing precision of the intervention. The voltage
difference of the order of 5000 V is obtained between the
probe tip and the tissue, which results in change of the
environment (air in this case) from the isolator to the
current leading the ionized plasma.

Indicators for use of the plasma generator are the following
skin findings: warts, sebaceous warts, flat warts,
angiokeratomas, telangiectasia, soft fibromas,
keratoacanthoma, lentigo, molluscum contagiosum,
common warts, filiform warts, strawberry signs, reticular
veins, actinic keratoses, senile warts, sebaceous
parakeratosis, melasma. This device is best used for
removing small area findings up to 3 mm thick, as well as
minor numerous changes on larger areas (e.g. atheromas).
When performing a series of line impacts on the skin, the
degree of damage to the eyelid placement (ectropion,
flaccidity) can also be corrected to a minor extent.

Investigation of a special probe, that could find its firm place
in stimulating the Meibomian gland when treating its
dysfunction, is nowadays in progress.

The most serious contraindications to surgery are as follows:
implanted pacemaker, cochlear implant and other electronic
implants, metal implants inserted near the site of surgery,
epilepsy or pregnancy.

The eye plastic surgery is performed in local anaesthesia. The
site after removal of a cutaneous finding is clean, and
epithelization of the wound with transient scab formation
occurs easily (the scab falls off within 7-10 days after the
procedure). Note that the plasma generator does not make
any cut, i.e. no structures can be cut off or through with it.
Our clinic has performed a number of interventions to treat
various eye diseases, such as: yellow granulomas, warts,
fibromas, melanocytes, etc.,, using the Jett Plasma generator.
Below you will find examples of patients before treatment,
immediately after the surgery and 30 days after the
procedure,

MATERIAL AND METHODS

At the WIML Eye Clinic, between March and April this year;
15 eye plastic surgery interventions were performed to treat
various eye diseases, where the Jett Plasma generator was
used (Fig. 1). These procedures were performed mainly for
aesthetic reasons, but also for medical reasons (gradual
slight changes of fibromas or warts, changes resulting in
irritation of the eye surface).
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Plasma generator (Jett Plasma Lift Medical)
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uvoD
Plazmovy generator vyuZity v této praci (Jett Plasma Lift
Medical, Compex spol. s. . 0, CR) je nizkoenergetickym
elektrochirurgickym nastrojem napdajenym stejnosmérnym
proudem, ktery vytvari plazmovy elektricky oblouk (1-3). Je
Siroce vyuzivan v plastické chirurgii a pfi zakrocich v
estetické mediciné, V posledni dobé jeho popularita roste
také mezi ocnimi 1ékati, ktefi provadéji drobné chirurgické
zakroky z oéni plastiky (1). Zakroky provadéné pomoci
tohoto nastroje se vyznacuji nizkou invazivitou a rychlou
lokalni rekonvalescenci. Proceduru prezentovanou v této
publikaci od zafizeni

je nutno odlisit vyuZivajictho

technologii elektrického oblouku (voltaic arc) nebo
plazmového noZe (plasma blade), ktery se dnes jiZ del$i dobu
nabizi a jenZ vyvolava efekty fezu za soucasné koagulace
tkani. (1,2)
Pouziti plazmového generatoru je obzvlasté vhodné v
citlivych mistech, jakymi jsou okraje vicek a pokoZka vicek,
kde by jizvy po tradi¢cnim chirurgickém zakroku mohly

okolnich

ovlivnit vidéni nebo komfort pacienta. PokoZka vicek je
vyjimecné tenkou a citlivou tkani, u starsich osob je velmi
ochabla, proto veskeré chirurgické tikony v tomto okoli musi
byt mimoradné jemné.

Technika prace plazmového generatoru spociva ve vytvareni
kratkého elektrického oblouku na vzdalenosti 2mm, s jehoz
pomoci se bezdotykové odstraiuje tkan, bez klinicky
dilezitého efektu termokoagulace, ktery je vidy Skodlivy.
Tento jev je v
stejnosmérnym proudem. V piipadé piedstavovaného
zafizeni se konstruktériim aparatu podafilo omezit ptisobeni

literatufe popisovan jako fulgurace

plazmového oblouku na povrch 0,1 mm2, ¢imzZ se vyrazné
zvysila piresnost zakroku. Mezi koncovkou sondy a tkani se
ziskava rozdil napéti v radu 5000 V, coZ vede ke zméné
okolntho prostiedi (v tomto piipadé vzduchu) z izolatoru na
proud vedouci ionizovanou plazmu.

Ukazateli pro pouziti plazmového generatoru jsou
nasledujici kozni nalezy: bradavice, mazotokové bradavice,
ploché bradavice, angiokeratomy, teleangiektazie, mékkeé
fibromy, keratoacanthoma, lentigo, molluscum contagiosum,
bézné bradavice, nitkovité bradavice, jahodova znaménka,
pavouci zilky, aktinické keratozy, starecké bradavice,
mazotokova parakeratéza, melasma. Tento pristroj se
nejlépe uplatni pri odstranovani malych plo$nych nalezi o
tloustce do 3 mm, také drobnych Cetnych zmén na vétsich
plochach (napi. ateromt). Pri provadéni série liniovych

impakei na kiiZi Ize také v drobné mife korigovat

pokrocilost  poSkozeni umisténi vicek (ektropium,
ochablost). Rovnéz probiha vyzkum specidlni sondy, ktera by
mobhla najit uplatnéni ve stimulaci Meibomovy Zlazy p¥iléché
jeji dysfunkce.

implantovany kardiostimulator, kochlearni implantat a dalsi
elektronické implantaty, kovové implantaty zavedené pobliz
mista zakroku, epilepsie nebo téhotenstvi.

Zakrok ocni plastiky se provadi v lokalni anestezii. Misto po
odstranéném nalezu je Cisté a snadno dochazi k epitelizaci
rany s piechodnou tvorbou strupu (odpada 7-10 dni po
zakroku). Pripomenme, Ze plazmovy generator neprovadi
ez, proto neni mozné s nim vyiezavat nebo pierezavat zadné
struktury.

Na nasi klinice byla uskute¢néna rada zakrokll u riznych
otnich chorob, napfiklad: Zluté granulomy, bradavice,
fibromy, melanocyty atd., pfi nichz byl vyuZit plazmovy
generator Jett Plasma. NiZze predstavujeme piikladové
piipady nemocnych pied 1écbou, bezprostiedné po zakroku

a 30 dni po provedené procedufe.

MATERIAL A METODY

Na o¢ni klinice WIML bylo v dobé od biezna do dubna tohoto
roku provedeno 15 zakroki ocni plastiky u riznych
onemocnéni v okoli o¢i, pfi nichz byl vyuzit plazmovy
generator Jett Plasma (obr. 1). Tyto zakroky byly provadény
predevSim z estetickych dlvodi, ale také lékarskych
(postupné mirné zmeény fibroml nebo bradavic, zmény
majici za nasledek drazdéni povrchu oka).

[ 1

Plazmovy generator (Jett Plasma Lift Medical)
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11 patients (6 women and 5 men) underwent the
procedure. In 4 patients, both eyes were treated
simultaneously. The average age of the patients included
into the research was 66.3 years. The reasons for the
interventions were as follows: a small tumour at the edge of
the eyelid (4 patients), warts at the edge of the eyelid (4
patients), yellow granulomas on the eyelid (2 patients),
flabby skin of the upper eyelids (1 patient). For each
patient, one therapeutic treatment with the plasma
generator was performed. The energy intensity was
adjusted individually according to the nature and location
of the finding, the intensity ranged from performance level
6 to 8 (unnamed units). A probe, attached to the kit and
intended for minor skin findings, was used in all patients.
All interventions were performed under local anaesthesia,
where lidocaine was applied. After the surgery, the wound
was treated with ointment containing ofloxacinum (Floxal,
Bausch Health, USA), 4 times daily for 7 days. Inspection of
the place of intervention was performed: 7, 14, 30 days
after the procedure. The resulting effect of the procedure
was evaluated by the slit lamp and photographic
documentation,

RESULTS (PHOTOGRAPHS)

After one series of procedures performed with the Jett
Plasma generator, we have obtained satisfactory resultsin 9
out of 11 patients. When treating the severely flabby skin of
the upper eyelids, effect of one procedure by the plasma
generator was insufficient, which Qprompted us to perform
a standard surgical procedure consisting in removal of the
excess skin in this patient. It has been found in one patient
undergoing the surgery due to yellow granulomas on the
eyelids of both eyes that one procedure was insufficient to
remove the finding, and the patient has decided to repeat it.
During the procedure, some patients experienced light
burning and heat. Tissue redness and swelling due to local
anaesthesia and plasma treatment usually disappeared
after 2-3 days, which depended on the state of the
individual regeneration processes. The scab fell off
approximately 10 days after the procedure. Below you will
find examples (photographs) of the patients before
treatment, immediately after the surgery and 30 days after
the procedure (Fig. 2-6).

Lastosowanie generatora plazmowego w zabiegach okuloplastycanych — doswiadczenia whasne
| Wasyluk, |. Kaczmarek, M. Strak, M. Myslinske, M. Dubisz

Female patient 67 years old. Warts on the edge of the lower eyelid.
A, before the treatment, B, immediately after the treatment,
C. one month after the treatment
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Zakroky podstoupilo 11 pacientii (6 Zen a 5 muzii). U 4
pacienti byl proveden soucasné zakrok na obou o¢ich.
Priimérny vék pacientti zarazenych do vyzkumu ¢inil 66,3

acientka 67 let. Bradavice na okraji spodniho vicka.
A. pred zakrokem B. bezprostredné po zakroku C. mésic po zakroku

let. Jako diivody k zakrokim byly uvadény: drobny nador na
okraji vicka (4 pacienti), bradavice na okraji vicka (4
pacienti), zluté granulomy na vicku (2 pacienti), ochabla
kiize hornich viéek (1 pacient). U kazdého pacienta byl
proveden 1 terapeuticky zakrok s plazmovym
generatorem. Intenzita energie byla prizplsobena
individualné dle povahy a umisténi nalezu, jeji rozsah se
pohyboval v rozmezi 6. - 8. vykonnostni trovné
(nepojmenované jednotky). U vSech pacientti byla vyuZita
sonda pripojend k soupravé, ktera je urcena k drobnym
koznim néaleztim.

Vsechny zakroky byly provedeny v lokalni anestezii, pfi niz
byl aplikovan lidokain. Po zdkroku byla rana oSetiovana
masti s ofloxacinum (Floxal, Bausch Health, USA) 4x denné
po dobu 7 dni. Kontrola stavu mista zakroku se konala: 7,
14, 30 dni po zakroku. Vysledny efekt zakroku byl
zhodnocen vySetfenim Stérbinovou lampou a pomoci
fotografické dokumentace.

VYSLEDKY (SNIMKY)

Po provedeni jedné série zakroki plazmovym generatorem
Jett Plasma jsme ziskali uspokojivé vysledky u 9 z 11
pacientli. Pii dpravé vyrazné ochablé pokozky hornich
vicek byl dosazeny efekt jednoho zdkroku plazmovym
generatorem nedostacujic, coz nas primélo k tomu,
abychom u tohoto pacienta provedli standardni chirurgicky
postup spocivajici v odstranéni pirebytecné kiize. Jeden
pacient, ktery se podrobil zdkroku z divodu Zlutych
granulomi na vickach obou o¢i, se zjistilo, Ze jeden zakrok
byl pro odstranéni nalezu nedostacujici, proto se rozhodl
pro jeho zopakovani. Béhem pribéhu zakroku ¢&ast
pacientii pocitovala lehké péleni a teplo. Zéervenani a otok
tkdné nasledkem lokalni anestezie a plisobeni plazmy
obvykle ustoupily po 2-3 dnech, coz zaviselo na kondici
individualnich regeneracnich procest. K odpadnuti strupu
dochézelo po cca 10 dnech po zakroku. NiZe predstavujeme
piikladové snimky pacient pred lécbou, bezprostiedné po
zakroku a 30 dni po provedené procedure (obr. 2-6).
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Female patient 51 years old. Warts on the edge of the upper eyelid. Female patient 47 years old. Yellow granulomas on the lower eyelid.
A. before the treatment, B. immediately after the treatment, A. before the treatment, B. immediately after the treatment,
C. one month after the treatment C. one month after the treatment
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Pacientka 47 let. ZIuté granulomy na spodnim vicku.
A. pred zdkrokem B. bezprostiedné po zakroku C. mésic po zakroku

Pacientka 51 let. Bradavice na okraji horniho vicka.
A. ped zdkrokem B. bezprostfedné po zdkroku C, mésic po zakroku
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RYCINA |
Female patient 71 years old. Warts on the lid
and on the edge of the lower lid.

A. before the treatment, B. immediately after the treatment,
C. one month after the treatment

Female patient 70 years old. Warts on the skin at the root of the nose.
A, before the treatment, B. immediately after the treatment,
C. one month after the treatment

OPHTHATHERAPY Copyright © Medical Education Vol. 6/Nr 3(23)/2019 (s. 185-190) @



Jastosowanie generatora plazmowego w zabiegach okuloplastycznych — doswiadczenia whasne
). Wasyluk, I. Kaczmarek, M. Strak, M. Mysfiriska, M. Dubisz

RYCINA
Pacientka 71 let. Bradavice na vicku a okraji spodniho vicka.
A. pred zékrokem B. bezprostredné po zakroku C, mésic po zakroku

< LT TG & i - g .
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Pacientka 70 let. Bradavice na kiiZi u kofene nosu.
A. pred zékrokem B. bezprostfedné po zakroku C, mésic po zékroku
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SUMMARY

After performing the described procedures using the Jett
Plasma generator, we can state that these procedures are
characterized by a short period of performance, are safe,
painless, and do not restrict the patient in daily activities. The
places after separation of the affected tissue heal quickly
without scars. These procedures can be repeated many
times, the obtained result is often noticeable after a few days.
In the presented material we have obtained the most
satisfactory results in treatment of flat skin findings located
atthe edges of the eyelids (e.g. fibromas, warts). With respect
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Pismiennictwo

to the fact that the plasma generator has not been used very
long in ophthalmology, there is no major publication
relating to this topic in the available scientific literature.
Randomized clinical researches (trials) focused on effects of
the device compared to the surgical methods used in the eye
plastic surgery are also unavailable. To be able to describe
all the recommendations and applications, where the Jett
Plasma generator will obtain the best results, further
interventions will have to be performed and patients during
follow-up visits observed. Use of plasma can undoubtedly
become an alternative to the scalpel in the selected eye
plastic surgery procedures.
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SHRNUTI

Po provedeni popsanych zakrokd s vyuzitim plazmového
generatoru Jett Plasma konstatujeme, Ze tyto procedury se
vyznacuji kratkou dobou vykonu, jsou bezpeéné, bezbolestné
a neomezuji pacienta v kazdodennich ¢innostech. Mista po
odlouceni dotcené tkané se rychle zaceluji a nezastavaji jizvy.
Tyto zakroky se mohou mnohokrat zopakovat, dosazeny
vysledek je casto patrny uZ po nékolika dnech. V
predstaveném materidlu jsme nejuspokojivéjsi vysledky
ziskali pii lécbé plochych koznich nalezli nachazejicich se na
okrajich vicek (mj. fibromd, bradavic). Vzhledem k tomu, Ze
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Pismiennictwo

plazmovy generator se nepouziva v oénim lékarstvi prilis
dlouho, neexistuje doposud v dostupné odborné literatuie
zasadni publikace na toto téma. Chyb{ rovnéz
randomizované klinické vyzkumy zaméfené na ucinky
piistroje ve srovnani s chirurgickymi metodami
pouzivanymi v o¢nf plastice. Abychom popsali vSechna
doporuéent, v nichz plazmovy generator Jett Plasma umozni
dosahnout nejlepsi vysledky, je nutmé provést dalsi zakroky
a pozorovat pacienty béhem kontrolnich navstév.
Nepochybné miize vyuziti plazmy predstavovat alternativu
pro skalpel u vybranych zakrokt oc¢ni plastiky.
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