Acta Stomatologica Naissi

decembar/December, vol. 20, broj/number 47; str./p 355-363

KLINICKA STUDILJA
CLINICAL ARTICLE

PRIMENA NISKOENERGETSKOG LASERA U TERAPLJI
HIPERSENZITIVNOG DENTINA

APPLICATION OF LOW LEVEL LASERS IN TREATMENT
OF HYPERSENSITIVE DENTINE

Radmila Zivkovic’, Ljiljana Kesic¢ ', Nikola Buri¢?, Goran Jovanovic'*

! KLINIKA ZA STOMATOLOGIJU — ODELJENJE ZA PARADONTOLOGIJU I ORALNU MEDICINU, .
2KLINIKA ZA STOMATOLOGIJU — ODELJENJE ZA ORALNU HIRURGIJU, MEDICINSKI FAKULTET, NIS,
SRBIJA, SRBIJA I CRNA GORA

LCLINIC OF STOMATOLOGY — DEP. OF PERIODONTOLOGY AND ORAL DISEASE,
2CLINIC OF STOMATOLOGY - DEP. OF ORAL SURGERY, MEDICAL FACULTY,
NIS, SERBIA, SERBIA AND MONTENEGRO

Kratak sadrzaj

Terapija laserom poseduje mnogobrojne pozitivne bioloSke efekte:
stimulise Celijski rast, ima antiinflamatorni, antiedematozni i ana-
lgetski efekat. Zahvaljujuci svom analgetskom efektu oni nalaze pri-
menu u terapiji bolnih stanja, pa i u terapiji hipersenzitivnog
dentina.

Cilj ove studije je da ispita efikasnost NELa u terapiji hipersenzitivnog
dentina.

Materijal i metode: U ovom istraZivanju ucestvovalo je 50 pacijenata.
25 pacijenata (I grupa) je tretirano medikamentom za impregnaciju
dentina, a preostalih 25 pacijenata (Il grupa) je podvrgnuto dejstvu
laseroterapije. Protokol laseroterapije je bio: HeNe laser (Scorpion
25mW, Sofija, Bugarska) snaga 6mW;, frekfencija 700Hz, trajanje apli-
kacije 4 minutaldnevno; 4 uzastopna dana. Dentin je impregniran
pastom Emoform Actisens (Byk Gulden, Nemacka), svaki dan 4 uza-
stopna dana. Od pocetka terapije meren je intenzitet bola kod svakog
pacijenta uz pomoc vizuelno analogne skale.

Rezultati: Efikasnost laseroterapije bila je veca u odnosu na terapiju
impregnacijom dentina. U grupi I nasli smo sledece rezultate: nakon
prve aplikacije izmerena je srednja vrednost bola 48,40 a nakon druge
38,80. Posle trece aplikacije 88% pacijenta je bilo zadovoljno po-
stignutim rezultatima. Tri pacijenta nisu uocila smanjenje bola nakon 4
aplikacije. U grupi Il nasli smo sledece rezultate: nakon prve aplikacije
izmerena je srednja vrednost bola 36,40 a nakon druge 18,40. Jedan
pacijent nije imao poboljsanje stanja ni nakon cetvrte terapeutske pro-
cedure. Pozitivni terapeutski rezultati uoceni su kod 96% pacijenata
podvrgnutih dejstvu NEL-a.

Zakljucak: Na osnovu izloZenih rezultata moZemo zakljuciti da se NEL
pokazao efikasnim u terapiji hipersenzitivnog dentina. Prema tome,
preporucujemo terapiju NEL-om kao efikasnu terapeutsku proceduru u
lecenju hipersenzitivnog dentina.

Kljucne reci: hipersenzitivni dentin, NEL, HeNe laser, vizualno-ana-
logna skala

Abstract

Laser therapy has numerous positive biological effects. It stimulates cell
growth, has an antiinflamative, antiedemous and analgesic effect. Be-
cause of analgesic effect, laser therapy is used in the treatment of pain-
ful conditions, and can be applied in the treatment of hypersensitive
dentine.

The aim of this study is to establish the efficiency of LLLT in treatment of
hypersensitive dentine.

Material and methods: 50 patients participated in this research. 25 pa-
tients (I group) were treated medicaments for dentine impregnation,
and the rest of 25 patients (Il group) were treated with beneficial effects
of laser therapy. Protocol for laser therapy was: HeNe laser (Scorpion
25mW, Sofia, Bulgaria) power of 0.6mW; duration of each laser appli-
cation 4 minutes/per day, frequency of 700 Hz; 4 applications. Dentine
was impregnated by the application of the paste Emoform Actisens (Byk
Gulden, Germany), every day during the period of 4 days. From the be-
ginning of the treatment, the pain was measured in each patient’s case
by the use of Visual Analog Pain Scale (VAS) Test.

Results: The results showed greater efficiency of laser therapy than
dentine-impregnation techniques. In the I group we have found the fol-
lowing results: after the first application of the paste average pain score
showed the value 48,40 and after the second application it was 38,80.
After the third application 88% patients were satisfied with achieved re-
sults. Three patients had no improvement of sensations not even after 4
treatments. In the II group we have found the following results: after the
first laser treatment average pain score showed the value 36,40 and af-
ter the second application it was 18,40. One patient had no improve-
ment nor after the fourth treatment. The positive therapeutic results
were observed in 96% patients who were treated with LLLT.
Conclusion: On the base of present results we can conclude that LLLT
has shown its efficiency in therapy of hypersensitive dentine. Therefore,
we recommend soft laser therapy as an efficient therapy method in the
treatment of hypersensitive dentine.

Key words: dentine hypersensitivity, LLLT, HeNe laser, Visual Analog
Scale Test
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Uvod

Hipersenzitivni dentin Cesta je pojava u
stomatoloskoj praksi.! To je patolosko stanje
kod kojeg je eksponirani dentin vitalnog zuba
osetljiv na mehanicke, osmotske, hemijske ili
termi¢ke nadrazaje.>® NaucCna istraZivanja
hipersenzitivnog dentina datiraju jos iz 1860-ih
godina, medutim odgovarajuca terapija jos uvek
nije otkrivena, pa razumevanje i tretman hi-
persenzitivnih zuba predstavlja problem kako
za pacijente tako i za stomatologe. Ekspozicija
dentina moZe biti posledica gubitka gledi usled
dejstva okluzionih sila, parafunkcija ili erozija
izazvanih kiselom ishranom. Sa druge strane,
gingivalna recesija, parodontopatija ili neade-
kvatno pranje zuba tvrdom c¢etkicom moZe iza-
zvati ogoljavanje korena zuba i izazvati gubitak
tankog cementnog sloja (prose¢ne debljine
20-50Fm).*¢ U svim ovim situacijama ogoljeno
dentinsko tkivo osetljivo je usled nadraZaja eks-
poniranih odontoblasti¢nih produZetaka. Na-
drazajem dolazi do pomeranja dentinskog
fluida unutar dentinskih kanalica prema unutra i
upolje ¢ime dolazi do nadraZaja nervnih
zavrSetaka na pulpo-dentinskom meduspoju i
javlja se bol” (hidrodinamska teorija Bridnn-
stroma koja je i najprihvatljivije objaSnjenje
mehanizma nastanka hipersenzitivnog dentina).
Bol je kratkotrajan i oStar.1°

Do sada se u terapiji hipersenzitivnog de-
ntina pokusalo sa primenom razli¢itih medika-
menata, ali uspeh je bio diskutabilan. Najcesce
koriscena sredstva mogu se podeliti u tri glavne
grupe: antiinflamatorna sredstva; sredstva koja
promoviSu parcijalno ili totalno zatvaranje de-
ntinskih kanalica i sredstva koja imaju efekat na
depolarizaciju nervnih zavrSetaka.!! NajceSce
koriScena sredstva koja izazivaju parcijalno ili
totalno zatvaranje dentinskih kanalica su
oksalati'®!!, formule sa Na jonima ili abrazivne
zubne paste. Ova sredstva deluju na izloZenu
senzitivhu zonu tako Sto smanjuju broj otvo-
renih dentinskih kanalica ili njihov pre¢nik. Po-
sledica ovih zbivanja je minimalno kretanje de-
ntinske tec¢nosti. Direktna posledica je smanje-
nje bolne simptomatologije.!!

Ipak, terapeutski efekti su kratkotrajnog
veka, jer rastvori za ispiranje usta i paste za
premazivanje zuba imaju terapeutsko dejstvo
¢iji se efekat povecava sa povecanjem vremena
njihovog dejstva.!? Medutim, ova sredstva se
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Introduction

Tooth hypersensitivity is very frequent con-
dition in everyday practice.' It has been defined
as the state at which the exposed dentin of a vital
tooth is responsive to mechanical, chemical,
and thermal stimuli.>? Scientific investigations
of hypersensitive dentine began in the 1860s but
an appropriate treatment has not been found, the
understanding and treatment of hypersensitive
dentine still represent problem for patients, as
well as for dentist. The dentin exposure can re-
sult from loss of enamel by attrition from
occlusal wear, parafunctional habits or erosion
from acidic diet. On the other hand, gingival re-
cession, periodontal disease and also improper
tooth brushing can expose root surfaces and the
thin recovering cement layer (with appro-
ximately 20-50Fm) is easily lost.* In all these
situations, the underlying sensitive dentinal tis-
sue — containing numerous tubules with the
odontoblast processes - is exposed to a great sort
of external sources of irritation. This various
stimuli displace the fluid in dentinal tubules to-
ward the in- and outside, activating the nerve
endings at the pulp-dentin interface and causing
pain’ (the hydrodynamic theory by Brannstrom,
which is the most widely accepted). The pain is
short and sharp.®1°

So far, many substances have been tried
with discutabile success in the treatment of hy-
persensitive dentine. The most commonly used
products may be assigned to three main groups:
the antiinflammatory, the therapeutic tubule oc-
clusive agents and those with effect on the de-
polarisation of nerve endings 11the products
which promote partial or total closure of
dentinal tubules, such as oxalates'®!'!, formula-
tions contatining potassium ions or abrasive de-
ntifrices. These agents interfere with the hydro-
dynamic mechanism, as they act on the exposed
sensitive area so as to reduce the number of
open dentinal tubules or decrease their diameter
thereby minimizing the movement of dentinal
fluid. The direct results is the relief of painful
symptomatology.!!

However, the attempt to provide tubule clo-
sure or narrowing is relatively short-lived be-
cause the varnish and the paste have a gradual
therapeutic action (progressive in time).!> They
can be easily removed during tooth brushing, be-
fore its desensitizing effect may be achieved."
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mogu odstraniti intenzivnim pranjem zuba
tvrdom cCetkicom i pre nego §to ostvare svoj
desenzibilisuci efekat.'?

Otkrice lasera predstavlja novu terapeutsku
mogucnost leCenja dentinskog hipersenzitivi-
teta.'* Tako mehanizam dejstva niskoenergets-
kog lasera (NEL-a) nije u potpunosti razjasnjen,
smatra se da se apsorbovana energija lasera tra-
nsformiSe u fotohemijske, fototermicke, foto-
mehanicke i1 fotoelektricne efekte, posebno u
kompromitovanim celijama i tkivima.'> Na ovaj
nacin laseri ostvaruju biostimulativni (stimuliSu
cirkulaciju, celijski metabolizam), antiinflama-
torni, antiedematozni i analgeticki efekat.'® Za-
hvaljujuci ovom analgetickom efektu, laseri se
primenjuju u terapiji mnogobrojnih bolnih
stanja, pa 1 u terapiji hipersenzitivnhog de-
ntina.'”'® Smatra se da terapija NEL-om stim-
ulise nervne celije i utiCe na polaritet njihove
celijske membrane tako $to povecava amplitudu
akcionog potencijala celijske membrane, i na
ovaj nacin blokira prenosenje bolnog stimulusa
u hipersenzitivnom dentinu.’” Smatra se da
laseri ostvaruju analgetski efekat depresijom
prenosenja signala kod nervnih celija.?® Takode,
biostimulativno dejstvo lasera povecava fizi-
oloSku aktivnost tkiva i ovim putem stimuliSe
ozdravljenje i umanjuje bol. Nama dostupnoj
literaturi nailazimo na razliita miSljenja, jer
neki autori istiCu ovaj efekat, ali ga drugi u
potpunosti poricu.?!

Cilj rada

Cilj ovog istrazivanja je utvrditi efikasnost
NEL-a u terapiji hipersenzitivnog dentina.

Materijal i metod rada

U ovom istraZzivanju ucestvovalo je 50 pa-
cijenata sa Klinike za stomatologiju u NiSu. Svi
pacijenti su se javili u kliniku zbog tegoba uzro-
kovanih hipersenzitivnim dentinom. Ispitanici
su bili starosti od 17 do 57 godina.

Pacijenti su nasumice podeljeni u dve grupe.
U svakoj grupi je bilo po 25 pacijenata. Prva
grupa (I) je bila kontrolna. Pacijenti su tretirani

The advent of dental lasers has raised an-
other possible treatment option for dentine hy-
persensitivity.'* Although the mechanism of
low level laser therapy (LLLT) is not completely
known, it is believed that the energy absorbed
from the photons is transformed into photo-
chemical, photothermal, photomechanical, and
photoelectric effects, especially in compro-
mised cells and tissues.'” In this way lasers have
biostimulative (they stimulate circulation and
cell metabolism), antiinflamative, antiedemous
and analgesic effects.! Because of laser’s anal-
gesic effect, laser therapy is used in the treat-
ment of many painful conditions, and it can be
applied in the treatment of hypersensitive
dentine.'”® It is believed that LLLT stimulate
nerve cells, interfering with the polarity of cell
membranes by increasing the amplitude of the
action potentials of cellular membranes, thus
blocking the transmission of pain stimuli in hy-
persensitive dentine." It seems that the low out-
put lasers mediate analgesic effects due to de-
pressed nerve transmission.?’ In addition to anal-
gesic effect, biostimulation induced by
low-level lasers increases the physiologic activ-
ity of tissues, thus enhancing healing processes
and minimizing pain. In literature there could be
found adverse opinions; some authors emphasize
this effect, but the others completely deny it.?!

The aim of the study

The aim of this study is to establish the effi-
ciency of LLLT in therapy of hypersensitive
dentine.

Material and methods

Fifty patients of the Dental Clinic partici-
pated in this research. All patients came to clinic
because of pain caused by hypersensitive de-
ntine. The group of participants included 50 pa-
tients, aged in range of 17 to 57.

Patients were randomized into two groups.
In each group there were 25 patients. The first
group (I) was the control one. Participants were
treated with medicament for dentine impregna-
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medikamentom za impregnaciju dentina — pa-
stom Emoform Actisens (Byk Gulden, Ne-
macka). Dentin je impregniran svaki dan, za
vreme perioda od 4 dana (prema preporuci pro-
izvodaca), na sledeci nacin: posle susenja hi-
persenzitivnog dentina, vaticom natopljenom u
navedenu pastu premazivan je hipersenzitivni
dentin. Posle jednog minuta pacijent je mogao
da zatvori usta.

Druga grupa ( II ) je bila studijska. Pacijenti
ove grupe podvrgnuti su dejstvu HeNe soft lasera
(Scorpion 25mW, Sofija, Bugarska). Protokol
terapije laserom bio je sledeci: snaga 6mW;
trajanje svake aplikacije 4 minuta; frekfencija
700 Hz; svaki dan, za vreme perioda od 4 dana.

Od pocetka terapije, pracen je i meren inte-
nzitet bola kod svakog pacijenta uz pomoc
Vizuelno-analogne skale za bol. Primenjena je
sledeca procedura: pacijenti su upoznati sa ka-
rakteristikama Vizuelno-analogne skale (VAS)
od 100 mm, i od njih zatraZzeno je da svakog
dana “izmere” jacinu bola koji osecaju:

100mm
100 = najjaci bol

0 = stanje bez bola

Nula je predstavljala stanje bez bola, a
vrednost 100 najjaci bol. Okvirna vrednost bola
dobijena je merenjem milimetarskog rastojanja
od nulte tatke do odredene bolne tacke. Upo-
redivane su prosecne srednje dnevne vrednosti
pretrpljenog bola koje su broj¢ano odredene uz
pomo¢ VAS. Rezultati su statisticki obradeni.
Koriscen je t test i srednja vrednost.

Rezultati

U ovom ispitivanju ucestvovalo je 50 paci-
jenata (23 muskog i 27 Zenskog pola) starosti od
17 do 57 godina (tabela 1, grafikon 1).

tion — paste Emoform Actisens (Byk Gulden,
Germany). Dentine was impregnated every day,
during the period of 4 days (by the propositions
of factory).

The second group ( I ) was the experimen-
tal one. Patients were submitted to low power
HeNe laser irradiation (Scorpion 25mW, Sofia,
Bulgaria). Protocol for laser therapy: HeNe la-
ser Scorpion 25mW, the power of 6mW; fre-
quency of 700 Hz, duration of each laser seance
4 minutes every day, during the period of 4
days.

From the beginning of treatment, the pain
was overlooked and measured in each patient’s
case by the use of Visual Analog Scale (VAS)
Test. The following procedure was applied: pa-
tients were introduced with a continuous Visual
Analog Scale (VAS) Test of 100 mm, and were
asked to “measure” the pain severity as per-
ceived by them each day:

100mm,
100 = greatest pain

0 =no pain a

Zero presented no pain and 100 the most se-
vere pain. The approximate intensity of pain
was obtained by measuring the millimeter dis-
tance from the zero mark to the indicated point.
Daily mean values of experienced pain scored
on the VAS were compared. We used t test and
mean value for statistical analysis.

Results

Out of 50 patients 23 were male and 27 fe-
male, aged 17 to 57 (table 1, graph 1).

In the first group ( I ) participants (25) were
treated with medicament for dentine impregna-
tion, and we have found the following results:

Tabela 1. Starosna struktura pacijenata | Table 1. Patients structure by the age

Uzrast (god) / Age (year) n (%)
17-20 8 16,00%
21-30 10 20,00%
31-40 17 34,00%
41-50 15 20,00%
Ukupno / Total 50 100,00%
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M/M
23 (46%)

Grafikon 1. Polna struktura pacijenata
Graph 1. Patients structure by the sex

U prvoj grupi (I) u kojoj su ispitanici (25)
tretirani sredstvom za impregnaciju dentina uo-
Ceni su sledeci rezultati: nakon prve aplikacije
medikamentne paste uz pomo¢ VAS izmerena
srednja vrednost bola imala je vrednost 48,40 a
nakon druge 38,80. Nakon trece aplikacije 22
pacijenta (88%) je bilo zadovoljno rezultatima
terapije. Tri pacijenta (13%) nije uocilo smanje-
nje bolnih simptoma niti nakon 4 aplikacije.

U drugoj grupi (II) u kojoj su ispitanici (25)
podvrgnuti dejstvu NEL-a dobili smo sledece
rezultate: nakon prve aplikacije laseroterapije
izmerena srednja vrednost bola imala je vre-
dnost 36,40 a nakon druge 18,40. Jedan pacijent
(4%) nije uocio poboljSanje stanja ni nakon Ce-
tvrte aplikacije (slika 1, 2).

after the first application of the medicament
paste average pain score showed the value
48,40 and after the second application it was
38,80. After the third application 22 patients
(88%) were satisfied with the results of treat-
ment. Three patients (13%) had no improve-
ment of sensations not even after 4 treatments.

In the second group (II) participants (25)
were treated with LLLT, and we have found the
following results: after the first laser treatment
average pain score showed the value 36,40 and
after the second laser application it was 18,40.
One patient (4%) had no improvement nor after
the fourth treatment (Figures 1, 2).

The positive therapeutic results were ob-
served in 96% patients who were treated with

Slika 1. Gingivalna recesija sa izraZenim
hipersenzitivnim dentinom
Figure 1. Gingival recession with distinguished
hypersensitive dentine

Pozitivni terapijski rezultati su uo¢eni kod
96% pacijenata koji su podvrgnuti dejstvu
niskoenergetskog lasera. Rezultati su pokazali
vecu efikasnost terapije laserom u odnosu na
terapeutsku proceduru aplikacije paste za
impregnaciju dentina, odnosno niZe vrednosti
jac¢ine bola svakog pojedinacnog dana i brze
smanjenje intenziteta bola kod grupe po-
dvrgnute dejstvu lasera (grafikon 2, tabela 2).

Slika 2. Laseroterapija hipersenzitivhog dentina

Figure 2. Laser therapy of hypersensitive dentine

LLL therapy. This treatment method showed
greater efficiency than the standard therapy me-
thods which apply dentine — impregnation pa-
stes. Each day, there were lower daily mean val-
ues of experienced pain and faster decrease of
pain intensity. (Graph 2, Table 2).

After the forth treatment with the LLLT we
found statistical significance p<0,001 in accordance
to the group with impregnation of dentine (Table 2).
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Graph 2. Average pain scores before therapy first seanse second seance third seance fourth seance
measured by VAS during the
therapy
Tabela 2. Srednje vrednosti bola izmerene uz pomoc VAS (mm) u toku terapije
Table 2. Average pain scores measured by VAS (mm) during the therapy
impregnacija dentina/ | laseroterapija/
dentine impregnation | laserotherapy p

pre terapije / before therapy

54,40 £ 11,81 54,00 £ 11,42 n.s

prva seansa / first seance 48,40 £ 10,58 36,40 £ 10,83 | <0,001
druga seansa / second seance 38,84 £ 12,23 18,40 £ 11,58 | <0,001
treca seansa / third seance 28,40 + 13,93 8,80+ 10,26 | <0,001
Cetvrta seansa / fourth seance 18,00 £ 16,07 440+ 9,73 | <0,001
ukupno (prosek) / total (mean value) 37,61 £12,13 24,40 + 8,86 <0,001

Posle cetvrte seanse grupa pacijenata kod
koje je koriscen NEL pokazala je statisticki
znacajnu razliku p<0,001 u odnosu na grupu kod
koje je radena impregnacija dentina (tabela 2).

Diskusija

Hipersenzitivni dentin Cesto se srece u
stomatoloskoj praksi.>> Naucno istraZivanje
ovog problema zapoceto je joS davnih 1860-ih
godina. Medutim, posto nije otkrivena efikasna
terapeutska procedura, razumevanje 1 terapija
hipersenzitivnog dentina predstavlja i dalje pro-
blem kako za pacijenta, tako i za terapeuta.? Jo$
su davne 1935. godine postavljeni visoki sta-
ndardi koje terapija hipersenzitivnog dentina
treba da ispunjava: ona ne sme iritirati pulpu; ne
sme prebojavati zube; treba biti relativno bez-
bolna; jednostavna za izvodenje; brzog dejstva i
efikasna kroz duZi vremenski period. Do danas,
vecina terapijskih procedura nije uspela da za-
dovolji jedan ili viSe od ovih kriterijuma.
Smatra se da su NEL najbliZi ispunjenju ovih
visokih standarda.?
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Discussion

Tooth hypersensitivity is very frequent con-
dition in everyday practice.? Scientific research
of this problem began in the 1860s but, because
an appropriate and predictive treatment has not
been found, the understanding and treatment of
hypersensitive dentine still represents problems
for patients and dentists.? In early 1935, a num-
ber of requirements for treatment of tooth hy-
persensitivity have been claimed: therapy
should be non-irritant to the pulp; without stain-
ing effects; relatively painless on application;
easily carried out; rapid in action and effective
for a long period. To date, most of therapies
have failed to satisfy one or more of these crite-
ria. LLLT are thought to be the closest to satisty
these high criteria.”

Scientists claim that HeNe soft laser therapy
has no adverse effects.”* It is painful, non-
invasive technique which does not affect the
enamel or dentine surface morphologically,
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Naucnici smatraju da je terapija HeNe soft
laserima nema sporedne efekate.?* Ona je bezbol-
na, neinvazivna tehnika koja ne uti¢e na mo-
rfologiju gledi ili dentina, dok stimulise fizioloski
potencijal pulpnog tkiva.'>1*225 Kod upotrebe la-
sera male snage ne postoji opasnost od izazivanja
opekotina ili oStecenja celija, $to je prednost ovih
lasera u odnosu na visokoenergetski laser (VEL)
koji se takode koriste u terapiji hipersenzitivnog
dentina.?**

Postignuti analgeticki efekat nakon aplika-
cije lasera nije u potpunosti razjasnjen. Nama
dostupnoj literaturi postoji nekoliko aktuelnih
stanovisSta. Smatra se da laserska svetlost ima
uticaja na prostaglandine, periferne receptore za
bol i na stabilizaciju celijskih membrana. Pro-
staglandini pripadaju grupi najznacajnijih hipe-
ralgezi¢nih medijatora u zapaljenjskim rea-
kcijama. Lasersko zracenje stimuliSe formiranje
B-endorfina i blokira funkciju prostaglandina.
Anti-inflamatorni mehanizam laserskog zrace-
nja se takode povezuje sa stabilizacijom ce-
lijskih membrana, posebno celijskih membrana
mastocita. Serotonin (5-hidroksitriptamin), je-
dan od medijatora inflamacije izaziva stvaranje
histamina u mastocitima. Na ovaj nacin, sta-
bilizacijom membrana mastocita sprecava se
oslobadanje histamina u toku inflamacije, a
samim tim i pojava bola.’* Prema fizioloskim
eksperimentima, zracenje HeNe laserom utice
na elektri¢nu aktivnost celija (akcioni potencijal
celija).*> Smatra se da je ovo uzrok dugotrajnog
efekta laserskog zracenja, koji uzrokuje pove-
canje veli¢ine akcionog potencijala celija u vre-
menu duZem od osam meseci nakon lasiranja.

Nama dostupnoj literaturi nailazimo na
postojanje razlika u efikasnosti laseroterapije.
Ove razlike mogu se objasniti koriscenjem raz-
licitih vrsta lasera i razli¢itih protokola terapije
(odabir pacijenata, postupak istraZivanja, pla-
cebo efekat, razliite primenjene metode za
procenu dentinskog bola). Treba istaci da je bol
subjektivni osecaj i da ga je tesko objektivno
izmeriti Sto delimi¢no objasnjava kontradikto-
rne rezultate u literaturi. Ipak, u vecini dostu-
pnih literaturnih podataka uoceno je smanjenje
intenziteta bola nakon terapije NEL-om. Kod
terapije HeNe laserom smanjenje bola je bilo u
rasponu od 5.2% do 100%, 1,9 a to je u skladu
sa rezultatima ovog rada.

Ocigledno je da su jo$ uvek nerazjaSnjeni
mnogi aspekti laseroterapije hipersenzitivnog

while stimulates physiological potential of pulp
tissue.!>1?2025 With low output power lasers,
there is no danger of causing burns or damaging
cells. This is the advantage of these lasers over
the high energy lasers which are used in therapy
of hypersensitive dentin.?**3

Achieved analgesic effect after laser treat-
ment is not completely explained. In current
available literature there are some actual view-
points. It is thought that lasers have beneficial
effect on prostaglandins, peripheral pain recep-
tors and stabilization of cell membranes.
Prostaglandins belong to group of the most im-
portant hiperalgesic mediators in inflammatory
reactions. Laser beam stimulates forming of
B-endorphin and blocks functions of prostagla-
ndins. Anti-inflammatory mechanism is also
connected with stabilization of cell membranes,
especially cell membranes of mast cells. Seroto-
nin (5-hydroxythriptamine) is one of the inflam-
matory mediators which cause production of
histamine in mast cells. In this way, through the
stabilization of cell membranes lasers prevent
release of histamine during inflammation and
prevent pain.** According to physiological ex-
periments, HeNe laser irradiation affects cell
electric activity (action potential).*> This was
found to be a long-lasting effect, inducing an in-
crease in the size of nerves action potential for
more than eight months after cessation of irradi-
ation.*

In current available literature there are dif-
ferences in the effectiveness between laser
treatments. They can be explained by diverse
types of laser and irradiation parameters ap-
plied (patient selection, different study de-
signs, the placebo effect, various evaluation
methods used to assess dentinal pain). Since
dentin hypersensitivity per se is a subjective
condition, it is rather difficult to objectively as-
sess symptoms, which partly accounts for the
contradictory results found in the literature.
However, most studies have reported decrease
of pain after LLLT.Positive outcomes after
HeNe laser irradiation was in the range from
5.2% to 100%, 1, 9 and these results were con-
firmed in our study.

It is obvious that many aspects regarding la-
ser therapy for hypersensitive dentin are still not
clear. Further investigations are necessary to
clearly determine the effectiveness of laser in
reducing pain and to determine the duration of
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dentina. Neophodna su dalja ispitivanja kako bi
se precizno odredio stepen efikasnosti lasera u
smanjenju bola 1 trajnost postignutih rezul
tata.”** Takode, veliki stimulans daljem una-
predenju ove tehnike pruza i ¢injenica da sve
veci broj autora istiCe pored povecane efika-
snosti 1 ekonomicnost terapije NEL-om u odno-
su na terapiju hipersenzitivnog dentina uz
pomoc sredstava za impregnaciju dentina.

Zakljucak

Na osnovu izloZenih rezultata moZemo
zakljuciti da je NEL pokazao veliku efikasnost
u terapiji hipersenzitivnog dentina. Pozitivni
terapeutski rezultati uoceni su kod 96%
pacijenata koji su podvrgnuti dejstvu NEL-a.
Prema tome, terapiju NEL-om preporuc¢ujemo
kao efikasnu terapeutsku proceduru u lecenju
hipersenzitivnog dentina.

results.”* Many investigators point out the effi-
ciency and economical advantage of LLL in
dentin hypersensitivity treatment comparing
with other treatment methods. This gives great
stimulus to further development of this tech-
nique.

Conclusion

On the base of present results we can con-
clude that LLLT has shown its efficiency in
therapy of hypersensitive dentine. The positive
therapeutic results were observed in 96% pa-
tients who were treated with LLLT. Therefore,
we recommend LLLT as an efficient therapy
method in the treatment of hypersensitive
dentine.
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