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Rezumat

Introducere. Frica si anxietatea dentard sunt
probleme frecvente in stomatologia pediatricd,
influentdnd complianta pacientilor si succesul trata-
mentului. Durerea resimtitd in timpul administrarii
anesteziei locale este unul dintre principalii factori
declansatori ai anxietatii, iar tehnologiile inovatoare
de administrare a anestezicelor pot contribui la redu-
cerea acestei probleme. Scopul lucrarii. Evaluarea
metodelor inovative de administrare a anesteziei
locale la copii si analiza impactului acestora asupra
reducerii anxietdtii dentare. Materiale si metode.
Studiul a inclus 57 de copii cu varste intre 5 si 10 ani,
care au completat un chestionar bazat pe Facial Image
Scale (FIS), evaluidnd nivelul fricii fatd de diverse
aspecte stomatologice. Datele obtinute au fost compa-
rate cu literatura de specialitate, analizind eficienta
metodelor alternative de anestezie, precum injec-
tiile fara ac, anestezia computerizata si dispozitivele
vibrotactile. Rezultate. Datele studiului evidentiaza
ca frica de injectii este principalul factor anxiogen
(53%), urmata de teama provocata de instrumentele
stomatologice (34%). Utilizarea tehnologiilor inova-
toare de administrare a anesteziei a demonstrat o
reducere semnificativd a anxietdtii dentare. Studiile
analizate confirma cd metodele precum anestezia fara
ac si vibratiile aplicate la locul injectérii contribuie la
un control mai eficient al durerii si la o experientd mai
pozitiva a pacientului pediatric. Concluzii. Studiul
demonstreazd ci utilizarea metodelor inovative de
administrare a anesteziei locale in stomatologia pedi-
atrica reduce semnificativ anxietatea si imbuniti-
teste acceptarea tratamentului de cétre copii. Aceste
metode reprezintd o solutie eficientd pentru optimi-
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Summary

Introduction. Dental fear and anxiety are
common issues in pediatric dentistry, affecting
patient compliance and treatment success. The pain
experienced during local anesthesia administration is
one of the primary triggers of anxiety, and innova-
tive anesthetic delivery technologies can help mitigate
this problem. Purpose of the work. To evaluate inno-
vative methods of local anesthesia administration in
children and analyze their impact on reducing dental
anxiety. Material and Methods. The study included
57 children aged 5 to 10 years who completed a
questionnaire based on the Facial Image Scale (FIS)
to assess their level of fear regarding various dental
aspects. The collected data were compared with the
specialized literature, analyzing the effectiveness of
alternative anesthesia methods such as needle-free
injections, computerized anesthesia and vibrotactile
devices. Results. The study data highlight that the fear
of injections is the primary anxiety-inducing factor
(53%), followed by the distress caused by dental instru-
ments (34%).The use of innovative anesthesia admin-
istration technologies significantly reduced dental
anxiety. The reviewed studies confirm that methods
such as needle-free anesthesia and vibration applied
at the injection site contribute to more effective pain
control and a more positive experience for pediatric
patients. Conclusions. The study demonstrates that
the use of innovative local anesthesia administration
methods in pediatric dentistry significantly reduces
anxiety and improves children’s acceptance of treat-
ment. These methods represent an effective solution
for optimizing the patient experience and enhancing
the efficiency of dental treatments.
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zarea experientei pacientului si pentru cresterea efici-
entei tratamentelor stomatologice.

Cuvinte-cheie: anestezie locald, copii, anxietate,
durere, metode alternative

Introducere

Durerea este ,,0 experientd dezagreabila senzo-
riald si emotionald asociatd unei leziuni tisulare
reald, potentiald sau descrisd in termenii unei astfel
de leziuni”. Conform datelor actuale, experimen-
tale si clinice, durerea este, in fapt, expresia sumatiei
complexe dintre senzatia dureroasa initiald, declan-
satd de actiunea unui stimul dureros care are o baza
neurofiziologicd/ neurobiochimica, si comporta-
mentul ,algic”, respectiv totalitatea reactiilor de
raspuns ale organismului fatd de aceastd senzatie
dureroasi [6].

In domeniul stomatologiei pediatrice, durerea
reprezintd motivatia unui dualism atitudinal compor-
tamental stresogen al copilului:

- pe de o parte solicitarea, inca frecvents, in
urgentd a consultatiei §i tratamentului de
specialitate;

- pe de altd parte, evitarea, aménarea, respin-
gerea — rejetarea acestora de cétre copil [11].

Interventiile stomatologice sunt adesea inso-
tite de anxietate §i durere la copii. Unul dintre cei
mai importanti factori care influenteazd succesul in
stomatologia pediatricd este controlul durerii. Mana-
gementul de succes al comportamentului se bazeaza
in mare masurd pe implementarea unui control
eficient al durerii pentru tratamentul stomatologic al
oricdrui copil [20]. Prevenirea durerii duce la o relatie
pozitiva , bazata pe incredere , intre medicul stoma-
tolog si copil, atenuind astfel anxietatea si temerile
copilului si contribuind la dezvoltarea unei atitudini
bune fata de viitoarele tratamente stomatologice [1].

Frica este o reactie momentana, fondata pe slaba
apreciere a fortelor proprii, comparativ cu cele ale
factorului amenintitor. Poate fi nativa, asociatd cu
complexul de nesigurantd, sau poate fi rezultatul
unor experiente neplacute anterioare [9]. Frica si
anxietatea dentara sunt frecvent asociate cu utilizarea
acelor si a seringilor pentru anestezia locald. Perceptia
dureroasa in timpul administrarii anestezicelor locale
este adesea principalul motiv al comportamentelor
anxioase si al reactiilor defensive si poate fi cauzaté de
punctia tisulard, presiunea si viteza de injectare a lichi-
dului, temperatura anestezicului si controlul tactil al
operatorului asupra acului. Aparenta amenintitoare
a seringilor poate contribui, de asemenea, la provo-
carea sau cresterea fricii, in special la copiii anxiosi.
Comportamentul legat de frica si anxietate a fost
mult timp si este recunoscut ca cel mai dificil aspect
al managementului pacientului §i un comportament
corect poate submina o ingrijire dentara adecvata, in
special la copii [10].

Astfel, pentru a aborda aceste neajunsuri, cerce-
tarea noilor metode- mai putin invazive pentru admi-
nistrarea anestezicelor locale, a cistigat atentie. Acest
articol prezintd dispozitive si metode alternative de

Keywords: local anesthesia, children, anxiety,
pain, alternative methods

Introduction

Pain is defined as «an unpleasant sensory and
emotional experience associated with actual or
potential tissue damage, or described in terms of
such damage.» According to current experimental
and clinical data, pain is, in fact, the summation of
a complex interplay between the initial nociceptive
sensation, triggered by a painful stimulus with a
neurophysiological/ neurobiochemical basis, and the
“algic” behavioral response, representing the totality
of the organism’s reactions to this painful sensation
[6].

In pediatric dentistry, pain represents a key factor
influencing a child’s distress-related behavioral
dualism:

- on one hand, the frequent solicitation for

urgent consultation and specialized treatment;

- on the other hand, the avoidance, postpone-

ment, rejection - refusal of these by the child
[11].

Dental interventions are often accompanied by
anxiety and pain in children. One of the most impor-
tant factors influencing success in pediatric dentistry
is pain control. Successful behavior management
largely relies on implementing effective pain control
for the dental treatment of any child [20]. Preventing
pain leads to a positive, trust-based relationship
between the dentist and the child, thereby allevi-
ating the child’s anxiety and fears and contributing to
developing a positive attitude towards future dental
treatments [1].

Fear is a momentary reaction, based on the weak
assessment of one’s own strengths compared to those
of the threatening factor. It can be innate, associated
with the insecurity complex, or it can result from
unpleasant previous experiences [9]. Dental fear and
anxiety are often associated with the use of needles
and syringes for local anesthesia. The perception of
pain during the administration of local anesthetics
is often the main reason for anxious behaviors and
defensive reactions and can be caused by tissue punc-
ture, pressure, and injection speed of the liquid, the
temperature of the anesthetic, and the tactile control
of the needle by the operator. The threatening appear-
ance of syringes can also contribute to triggering or
increasing fear, especially in anxious children. Fear
and anxiety-related behavior have long been and are
recognized as the most challenging aspect of patient
management, and correct behavior can undermine
proper dental care, especially in children [10].

Therefore, to address these shortcomings, research
into new, less invasive methods for administering
local anesthesia has gained attention. This review
presents devices and alternative methods for admin-
istering local anesthesia in children, aiming to reduce
anxiety and pain management in pediatric dentistry.



administrare a anesteziei locale la copii, care au drept
scop reducerea anxietatii si managementul durerii in
stomatologia pediatrica.

Materiale si metode de cercetare

Pentru a realiza scopul lucrarii propuse, materia-
lele utilizate au fost cele nationale si internationale. Am
utilizat motoare de ciutare precum PubMed, Science-
Direct, ResearchGate, Cochrane Library. Informatia
utilizatd a fost sub forma de carti, publicatii stiintifice,
brosuri, studii efectuate la nivel international.

A fost efectuata cautarea dupa cuvintele cheie:
anestezie locald, copii, anxietate, durere, metode
alternative.

In urma unei selectii initiale, au fost identificate
60 de articole, dintre care 26 au fost considerate rele-
vante pentru analiza finald. Pentru fiecare articol
selectat, au fost analizate abstractele si textele inte-
grale, iar informatiile relevante au fost sistematizate si
integrate in contextul viziunii contemporane asupra
acestui subiect.

Criteriile de includere au fost: studii clinice
controlate randomizate, meta-analize, review-uri
sistematice, studii de cohortd si studii retrospec-
tive, care au comparat diverse metode inovative de
anestezie locald cu tehnicile conventionale. Criterii
de excludere: dublarea rezultatelor cdutérii, studii in
afara criteriilor de includere.

Totodatd, s-a efectuat un studiu care a inclus 57
copii (figura 1) : 35 fete (61,4%) si 22 baieti (38,6%),
care s-au adresat in sectia de Chirurgie OMF Pedi-
atricd a IMSP IMC Clinica ,,Emilian Cotaga”. Esan-
tionul include copii cu varste cuprinse intre 5 si 10
ani, cu o repartitie relativ echilibratd intre categorii.
Se observa ca numarul cel mai mare de participanti se
afla in categoriile de varstd 5 si 6 ani (figura 2). Acestia,
cu ajutorul parintelui care-l insoteste, au completat
un chestionar (figura 3) bazat pe 7 intrebari, indicAnd
prin intermediul FIS (Facial Image Scale) nivelul de
frica fatd de anumite variabile. Datele obtinute au fost
analizate comparativ cu rezultatele studiilor interna-
tionale, pentru a identifica cele mai eficiente metode
de reducere a anxietatii dentare prin utilizarea tehno-
logiilor inovatoare de administrare a anesteziei.
Procesul de stocare, analizd si prezentare a datelor a
fost realizat prin intermediul instrumentelor Micro-
soft Word 2019 si Microsoft Excel 2019, optimizand
organizarea si interpretarea informatiilor

Baleti
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Fig.1. Distributia pacientilor dupd sex
Fig.1. Distribution of patients by gender

Material and methods

To achieve the objective of this study, both
national and international sources were utilized. The
literature review was conducted using search engines
such as Google Scholar, PubMed, ResearchGate,
and ScienceDirect were employed. The information
analyzed included books, scientific publications,
brochures, and internationally conducted studies.

The search was performed using the following
keywords: local anesthesia, children, anxiety, pain,
alternative methods.

Following an initial selection, 60 articles were
identified, out of which 26 were considered rele-
vant for the final analysis. For each selected article,
abstracts and full texts were reviewed and the rele-
vant information was systematically organized and
integrated into the contemporary perspective on this
topic.

The inclusion criteria comprised: randomized
controlled clinical trials (RCTs), meta-analyses,
systematic reviews, cohort studies and retrospective
studies, which compared various innovative methods
of local anesthesia with conventional techniques.
Exclusion criteria: doubling the search results, studies
outside the inclusion criteria.

Additionally, a study was conducted involving
57 children (Figure 1): 35 girls (61.4%) and 22 boys
(38.6%), who sought care at the Pediatric Oral and
Maxillofacial Surgery Department of IMSP IMC
»Emilian Cotaga” Clinic. The sample included chil-
dren aged 5 to 10 years, with a relatively balanced
distribution across age categories. It was observed
that the largest number of participants belonged to
the 5- and 6-year-old age groups (Figure 2). With the
assistance of their accompanying parent, the children
completed a questionnaire (Figure 3) consisting of
seven questions, using the Facial Image Scale (FIS) to
indicate their level of fear regarding specific variables.
The collected data were analyzed in comparison with
international studies to identify the most effective
methods for reducing dental anxiety through the use
of innovative anesthesia administration technologies.
The process of data storage, analysis and presenta-
tion was conducted using Microsoft Word 2019 and
Microsoft Excel 2019, ensuring optimal organization
and interpretation of the collected information.
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Fig.2. Distributia pacientilor dupd varstd
Fig.2. Distribution of patients by age
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Fig.3. Chestionar de evaluare a anxietdtii dentare la
copii (elaborat si adaptat conform structurii studiului)

Rezultate si discutii

Rezultatele obtinute in graficul de mai jos (figura
4) aratd cd frica fatd de interventiile stomatologice
scade progresiv odati cu inaintarea in varsta. In grupa
de varstd 5-6 ani, nivelul de anxietate este maxim,
fiind raportat de 75% dintre fete si 68% dintre baieti.
Aceastd proportie ridicatd poate fi atribuita lipsei de
experientd anterioard cu tratamentele dentare, temerii
de durere sau influentei povestirilor negative primite
din mediul familial sau social. Pe masura ce copiii
cresc si dobandesc o mai mare familiaritate cu inter-
ventiile stomatologice, prevalenta fricii scade. Astfel,
in grupa de varstd 9-10 ani, procentul copiilor care
raporteazd frica se reduce la 48% pentru fete si 42%
pentru baieti. Acest fenomen sugereaza cd expunerea
repetatd la consultatiile stomatologice, impreuna
cu o abordare adecvati din partea medicului, poate
contribui la reducerea anxietatii.

O tendinta clara observata in analiza datelor este
faptul ca fetele manifesta un nivel mai ridicat de anxi-
etate fatd de procedurile stomatologice comparativ cu
baietii, in toate grupele de varsta analizate. Aceastd
diferenta poate avea mai multe explicatii, printre care
o sensibilitate emotionald mai accentuatd la fete, o
expresivitate mai mare in comunicarea temerilor sau
mecanisme distincte de procesare a stresului.

De asemenea, diagrama prezentatd in figura 5

Fig.3. Questionnaire to assess dental fear and anxiety
in children (adapted to the study framework)

Results and discussions

The results presented in the graph below (Figure
4) show that fear of dental procedures progressively
decreases with age. In the 5-6-year-old age group,
anxiety levels are at their highest, reported by 75%
of girls and 68% of boys. This high proportion can
be attributed to a lack of prior experience with dental
treatments, fear of pain, or the influence of negative
stories from family or social environments. As chil-
dren grow and become more familiar with dental
procedures, the prevalence of fear decreases. Thus, in
the 9-10-year-old age group, the percentage of chil-
dren reporting fear drops to 48% for girls and 42% for
boys. This phenomenon suggests that repeated expo-
sure to dental visits, combined with an appropriate
approach by the dentist, can help reduce anxiety.
A clear trend observed in the data analysis is that
girls exhibit a higher level of anxiety toward dental
procedures compared to boys across all age groups
analyzed. This difference may be explained by several
factors, including greater emotional sensitivity in
girls, higher expressiveness in communicating fears,
or distinct stress-processing mechanisms.

Additionally, the diagram presented in Figure
5 illustrates the main sources of anxiety in children
during dental treatments, highlighting that injec-
tions are the most feared aspect (53%), confirming
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Fig.4. Prevalence of fear of dental procedures in
children

reflectd principalele surse de anxietate ale copiilor in
timpul tratamentelor stomatologice, evidentiind ca
injectiile sunt cel mai temut aspect al copiilor (53%),
ceea ce confirma impactul negativ al acelor asupra
perceptiei durerii. Instrumentele si utilajele stoma-
tologice genereaza fricd in 34% dintre cazuri, indi-
cand o sensibilitate crescutd la zgomotele si aspectul
acestora. In schimb, controlul cavitatii bucale (5%) si
prezenta medicului stomatolog (8%) sunt percepute
cu mai putind anxietate, ceea ce sugereaza cd factorul
uman §i examinarea propriu-zisa nu sunt principalele
cauze ale stresului.

Avand in vedere cd 53% dintre copii manifestd
frica fata de injectii, utilizarea unor dispozitive fird
ac, precum Medjet-1II, poate fi o alternativa eficienta
pentru reducerea acestui disconfort. In plus, pentru
34% dintre copii care se tem de instrumentele stoma-
tologice, tehnicile bazate pe vibratii, precum Dental-
Vibe si Buzzy Device, pot ajuta la distragerea atentiei
sila diminuarea senzatiei de durere.

Tinand cont de aceste observatii, este esential sd
analizam mai detaliat mecanismele de actiune si efici-
enta fiecdrei tehnologii inovatoare utilizate in admi-
nistrarea anesteziei locale, punand accent pe benefi-
ciile specifice si aplicabilitatea lor clinica.

Conform literaturii de specialitate, dispozitivul
Medjet-III este un sistem de administrare a aneste-
ziei fara ac, bazat pe energie mecanicd, care gene-
reazd presiune pentru a permite infiltrarea unui flux
subtire de anestezic in tesuturile moi. Se presupune
cd are beneficii fata de metodele traditionale de infil-
trare prin afisarea unui debut rapid al anesteziei tesu-
tului moale, distributie controlata a dozei anestetice
si acceptare ridicatd in cazurile pacientilor cu fobie
de ace [17]. Lipsa acului pentru administrare sustine
un rezultat psihologic pozitiv. Acest dispozitiv poate
directiona solutia anestezicd cu un orificiu mic - de
sapte ori mai mic decét cel mai mic ac disponibil din
lume [15]. Poate administra volume intradermice,
subcutanate si intramusculare de 0,01-1 cm3 la 2.000
psi. Poate contribui la anestezia nedureroasa si este
ideal pentru injectarile nazopalatine si a orificiului
palatin mare.

= Injectii
= Intrumente/utilaj
stomatologic

= Controlul cav. bucale

Madicul siomatolog

Fig.5. Distributia fricii la copii fatd de diverse aspecte
stomatologice
Fig.5. Distribution of dental fear in children

the negative impact of needles on pain perception.
Dental instruments and equipment induce fear in
34% of cases, indicating a heightened sensitivity to
their noise and appearance. In contrast, oral cavity
examination (5%) and the presence of the dentist
(8%) are perceived with less anxiety, suggesting that
the human factor and the examination itself are not
the primary causes of stress.

Given that 53% of children experience fear of
injections, the use of needle-free devices such as
Medjet-III can be an effective alternative to reduce
this discomfort. Additionally, for the 34% of children
who fear dental instruments, vibration-based tech-
niques such as DentalVibe and Buzzy Device can help
divert attention and minimize the sensation of pain.

Considering these observations, it is essential to
conduct a more detailed analysis of the mechanisms of
action and the efficacy of each innovative technology
used in local anesthesia administration, emphasizing
their specific benefits and clinical applicability.

According to the specialized literature, the
Medjet-III device is a needle-free anesthesia delivery
system that utilizes mechanical energy to generate
pressure, allowing the infiltration of a thin stream
of anesthetic into soft tissues. It is presumed to offer
advantages over traditional infiltration techniques
by ensuring a rapid onset of soft tissue anesthesia,
controlled anesthetic dose distribution, and increased
acceptance among patients with needle phobia [17].
The absence of a needle contributes to a positive
psychological outcome. This device directs the anes-
thetic solution through a small orifice—seven times
smaller than the smallest available needle [15]—
enabling the administration of intradermal, subcuta-
neous, and intramuscular volumes ranging from 0.01
to 1 cm?® at 2,000 psi. It is particularly effective for
painless anesthesia and is ideal for nasopalatine and
greater palatine nerve blocks.

In addition to needle-free injectors, Carugo et al.
(2020) analyzed the QuickSleeper® computer-assisted
system for intraosseous anesthesia, concluding that
this modern technology significantly reduces pain
compared to conventional methods, particularly in
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Pe langa utilizarea injectoarelor fird ac, Carugo
et al. (2020) au analizat sistemul computerizat Quic-
kSleeper® pentru anestezia intraosoasa, concluzionand
céd aceastd tehnologie moderna reduce semnificativ
durerea in comparatie cu metodele conventionale,
in special la copii [4]. QuickSleeper functioneaza prin
administrarea controlatd a anesteziei la o viteza si
presiune constanta, reducand astfel disconfortul paci-
entului. Dispozitivul, compus dintr-o piesd de mana
conectata prin Bluetooth la o cutie de control, permite
livrarea solutiei anestezice direct in osul spongios,
ceea ce asigura eficientd maxima. [21]. Studiile au
demonstrat ca 58,9% dintre copiii cu experienta ante-
rioara in anestezie dentard au preferat aceasta metoda
fatd de infiltratiile clasice, deoarece asigura o livrare
lentd si uniforma a anestezicului [22,23,24]. Potrivit
lui Giannetti si colab. (2018), sistemul STA- Single
Tooth Anesthesia reprezintd o metodd avansata de
anestezie locald care permite anestezierea unui singur
dinte fara afectarea tesuturilor periorale. Dispozitivul
utilizeazd un ac extra-scurt de calibru 30, care se pozi-
tioneazd in sulcusul gingival, paralel cu axa lunga a
dintelui. Numarul de puncte pentru administrarea
anesteziei difera pentru dintii monoradiculari si
pluriradiculari, adica un punct (distal) si doud (distal
si mezial)/trei puncte, in functie de caz. Studiile arata
cd aceasta metodd minimizeaza anxietatea pacientilor
datorita designului sau asemanator unui stilou, redu-
cand durerea si evitind efectele anestezice asupra
limbii, buzelor si obrajilor [8].

In completarea metodelor de anestezie compu-
terizatd si a injectoarelor fard ac, o altd abordare
inovatoare in reducerea disconfortului pacientilor
pediatrici este stimularea vibratorie, utilizatd pentru
diminuarea durerii prin activarea mecanismelor
de control al nociceptiei. Multe dispozitive au fost
concepute pe baza teoriei ,,controlului portii nocicep-
tiei”, care sustine ca poarta neurald poate fi inchisa
in timp ce se aplica presiune si vibratie, reducand
senzatia de mancdrime si durere. Creierul poate recu-
noaste o singura senzatie dintr-o singura zona la un
moment dat; astfel, vibrarea obrazului a fost folosita
pentru a distrage atentia creierului de la disconfortul
injectiei anestezice [19, 26].

Indicatii

o Este indicat la copii ca metoda de distragere a
atentiei si de reducere a durerii prin interme-
diul masajelor cu vibratii.

o Indicat in cazurile in care anestezia topicd este
nedoritd (din cauza gustului sau alergiei) sau
este insuficientad pentru ameliorarea durerii.

Contraindicatii

o Contraindicat la pacientii epileptici.

o Contraindicat la pacientii cu afectiuni neuro-
logice severe.

Printre principalele dispozitive vibrotactile utili-
zate in stomatologie se numéra Accupal, Vibraject,
DentalVibe si Buzzy, fiecare avand mecanisme speci-
fice de actiune si beneficii distincte pentru pacienti.

Conform lui Saxena et al., dispozitivul Accupal
combina presiunea si vibratiile injectiei la 360°

children [4]. QuickSleeper functions by delivering
anesthesia at a controlled speed and pressure, thereby
minimizing patient discomfort. The device consists
of a handpiece connected via Bluetooth to a control
unit, allowing direct deposition of the anesthetic into
the cancellous bone, which ensures maximum efficacy
[21]. Studies have shown that 58.9% of children with
prior experience in dental anesthesia preferred this
method over traditional infiltrations, as it provides
a slow and uniform anesthetic delivery [22,23,24].
According to Giannetti et al. (2018), the Single Tooth
Anesthesia (STA) system is an advanced local anes-
thesia technique that enables the anesthesia of a single
tooth without affecting the surrounding soft tissues.
The device uses a 30-gauge extra-short needle, which
is positioned in the gingival sulcus, parallel to the
long axis of the tooth. The number of injection sites
varies between single-rooted and multi-rooted teeth,
with administration points including one (distal) for
single-rooted teeth and two (distal and mesial) or
three points for multi-rooted teeth, depending on
the case. Studies indicate that this method minimizes
patient anxiety due to its pen-like design, thereby
reducing pain and avoiding anesthetic effects on the
tongue, lips, and cheeks [8].

Complementing computer-assisted anesthesia
and needle-free injectors, another innovative
approach to reducing discomfort in pediatric patients
is vibratory stimulation, which is employed to alle-
viate pain by activating nociceptive control mech-
anisms. Many devices have been designed based
on the “Gate Control Theory of Pain,” which posits
that neural gating can be modulated by the simulta-
neous application of pressure and vibration, thereby
reducing the sensation of pain and itching. The brain
can process only one sensation from a specific area at
a given time; thus, cheek vibration has been used to
distract the brain from the discomfort of anesthetic
injections [19, 26].

Indications

o It is indicated in children as a method of
distraction and pain reduction through vibra-
tory massages.

o Indicated in cases where topical anesthesia is
undesired (due to taste or allergies) or simply
insufficient to alleviate pain.

Contraindications

o Contraindicated in epileptic patients.

o Contraindicated in patients with severe neuro-
logical conditions.

Among the primary vibrotactile devices used in
dentistry are Accupal, VibraJect, DentalVibe, and
Buzzy, each featuring distinct mechanisms of action
and specific benefits for patients.

According to Saxena et al., the Accupal device
combines pressure and 360° vibration at the proximal
injection site to desensitize the area before needle
penetration. This mechanism activates tactile recep-
tors, effectively closing the pain gate and making
anesthesia more comfortable for the patient [18].
Similarly, studies by Chaudhry et al. have demon-



proximal de infiltrarea cu ac, pentru a desensibiliza
zona de injectare inainte de introducerea acului.
Acest mecanism activeaza receptorii tactili si inchide
poarta durerii, ficind anestezia mai confortabila
pentru pacient [18]. Totodatd, studiile realizate de
Chaudhry et al. arata cd VibraJect este un dispozitiv
inovator care se ataseaza seringii dentare si produce
vibratii de inalta frecventd la nivelul acului. Aceste
vibratii reduc perceptia durerii la copii in timpul
injectiilor anestezice pentru dintii maxilari si mandi-
bulari. Potrivit lui Poli et al. (2020), DentalVibe
este un dispozitiv portabil reincércabil care emite
micro-oscilatii pentru a stimula receptorii senzo-
riali ai zonei injectate, reducdnd durerea perceputa.
Contine un varf vibrant in forma de U conectat la
un motor Vibra-Pulse controlat de microprocesor,
care stimuleazd silentios receptorii senzoriali de la
locul injectiei, inchizand astfel ,,poarta nociceptiei”
si blocand senzatia dureroasi a intepaturii. Aceastd
metoda blocheaza efectiv semnalele nociceptive si
creste confortul pacientului [20].

Suohu et al. (2020) au realizat un studiu compa-
rativ privind eficienta dispozitivului Buzzy® in aneste-
ziile dentare, demonstrand ca acesta este mai eficient
in reducerea durerii la copii decat DentalVibe. Buzzy
este un dispozitiv vibrant din plastic, in forma de
albina, cu aripi detasabile din material rece, care a
fost dezvoltat pe baza principiului teoriei controlului
portii nociceptiei si a distragerii atentiei. Vibratia
stimuleaza fibrele A-beta, iar frigul stimuleaza fibrele
C, ceea ce duce in cele din urma la blocarea fibrelor
A-delta si reducerea durerii [16]. Pe parcursul
procedurii stomatologice, dispozitivul este atasat de
brat sau tinut manual cit mai aproape de locul de
insertie a acului (aproximativ 5 cm deasupra locului
de insertie) [2]. Copiii resimt o durere i o anxietate
semnificativ mai scdzute, fara ameteald, comparativ
cu utilizarea gelurilor analgezice si a substantelor care
dau senzatia de rece [3,14]. Studiile aratd ca durerea
resimtitd de copii in timpul extractiei dintilor tempo-
rari mandibulari a fost mai mica atunci cAnd crioane-
stezia si vibratia au fost administrate la locul aneste-
ziei locale [13].

Rezultatele noastre sunt in concordanti cu
studiile efectuate conform literaturii de specialitate
[7,19,24,25,26], care au evidentiat o reducere semni-
ficativd a anxietdtii la copii prin utilizarea tehnicilor
vibrotactile si a anesteziei computerizate. Aceastd
constatare sustine ideea cd integrarea acestor tehno-
logii in practica stomatologicé pediatrica poate imbu-
natati confortul pacientilor si reduce frica fata de
tratamentele dentare.

Pentru a compara caracteristicile dispozitivelor
inovatoare utilizate in administrarea anesteziei locale
la copii, am sintetizat principalele avantaje si deza-
vantaje in tabelul de mai jos:

strated that VibraJect is an innovative device that
attaches to dental syringes and produces high-fre-
quency vibrations along the needle. These vibrations
reduce pain perception in children during anes-
thetic injections for maxillary and mandibular teeth.
According to Poli et al. (2020), DentalVibe is a port-
able, rechargeable device that generates micro-oscil-
lations to stimulate sensory receptors at the injection
site, thereby reducing perceived pain. It features a
U-shaped vibrating tip connected to a Vibra-Pulse
motor controlled by a microprocessor, which silently
stimulates sensory receptors at the injection site,
effectively closing the nociceptive gate and blocking
the painful sensation of needle insertion. This method
efficiently disrupts nociceptive signals and enhances
patient comfort [20].

Suohu et al. (2020) conducted a comparative
study on the efficacy of the Buzzy® device in dental
anesthesia, demonstrating that it is more effective
in pain reduction among children compared to
DentalVibe. Buzzy is a plastic, bee-shaped vibrating
device with detachable cold wings, developed based
on the principles of Gate Control Theory and atten-
tional distraction. Vibration stimulates A-beta fibers,
while cold stimuli activate C fibers, ultimately leading
to the blocking of A-delta fibers and pain reduction
[16]. During dental procedures, the device is attached
to the arm or held manually near the injection site
(approximately 5 cm above it) [2]. Children expe-
rience significantly lower pain and anxiety, without
dizziness, compared to the use of topical analgesic
gels and cold applications [3,14]. Studies indicate that
pain perception during the extraction of mandibular
primary teeth was significantly reduced when cryo-
therapy and vibration were applied at the anesthesia
site [13].

Our results are consistent with studies conducted
according to the specialized literature [7,19,24,25,25],
which have demonstrated a significant reduction in
anxiety among children through the use of vibrotac-
tile techniques. This finding supports the idea that
integrating these technologies into pediatric dental
practice can enhance patient comfort and reduce fear
of dental treatments.

To compare the characteristics of innovative
devices used for local anesthesia administration in
children, we have summarized the main advantages
and disadvantages in the table below:
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Tab. 1. Avantajele si dezavantajele dispozitivelor
stomatologice de administrare a anesteziei locale

Tab. 1. Advantages and disadvantages of dental

devices for local anethesia

Dispozitiv Avantaje Dezavantaje Device Advantages Disadvantages
Medjet-I1I Administrare fara ac, | Cost ridicat, poate Medjet-III Needle-free adminis- | High cost, may
reduce anxietatea, fi perceput ca tration, reduces anxi- | be perceived as
distributie precisd a dureros in unele ety, precise anesthetic | painful in some
anestezicului cazuri distribution cases
QuickSleeper Administrare contro- | Necesitd echipa- QuickSleeper Computer-controlled | Requires special-
lata computerizat, mai | ment specializat, administration, less ized equipment,
putind durere, eficienta | cost ridicat pain, high efficiency high cost
ridicata STA Localized anesthesia | May require
STA Anestezie localizatd Poate necesita mai without numbing multiple injection
fard amortirea tesu- multe puncte de perioral tissues, no points for mul-
turilor periorale, fird | injectare pentru anticipatory anxiety ti-rooted teeth
anxletate anticipata dintii pluriradi- Dental Vibe Distraction through vi- | Variable effective-
culari brations, reduces pain | ness depending
Dental Vibe Distragerea atentiei Eficacitate varia- during injection on the patient
prin vibratii, reduce bild in functie de VibraJect Pain reduction through | Requires a power
durerea la injectare pacient needle vibration, com- | source, variable
VibraJect Reducerea durerii Necesitd sursd de patible with standard | efficiency
prin vibratii la nivelul | alimentare, efici- syringes
acului, compatibil cu | entd variabild Buzzy Device Combines vibration More effective
seringile standard and cooling to reduce | than other devices
Buzzy Device Combina vibratia si ra- | Eficienta mai pain and anxiety but does not
cirea pentru reducerea | mare comparativ eliminate pain
durerii si anxietatii cu alte dispozitive, completely
dar nu elimina
complet durerea
Conclusion
Concluzii The methods discussed in this article for local

Metodele discutate in acest articol pentru admi-
nistrarea anesteziei locale la copii sunt esentiale si
par sa ofere o optiune alternativa favorabild in prac-
tica stomatologica. Rezultatele studiilor analizate
confirmi cd tehnologiile inovatoare de administrare
a anesteziei locale contribuie la reducerea anxietatii
dentare si la imbunitatirea compliantei pacientilor
pediatrici. Implementarea acestor metode in practica
stomatologicd poate optimiza experienta pacientului
si creste eficienta tratamentului.
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