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Rezumat

Pe masurd ce ortodontia a evoluat, para-
digma tratamentului s-a schimbat, de la ex-
tractii la metode alternative de aliniere den-
tard, cu referire la estetica faciald. Distalizarea
molarilor maxilari, utilizatd de peste un secol,
a devenit o solutie eficientd pentru o varietate
de probleme ortodontice, inclusiv inghesuirea
dentara si malocluzia de clasa a II-a. Metodele
de distalizare variazd in functie de caracteris-
ticile cazului si de biomecanica aparatului, de
la dispozitive fixe la mobile si de la intraorale
la extraorale. Desi Headgear, Herbst, Distal
Jet si Pendulum sunt printre tehnicile cele mai
utilizate, toate necesitd o selectie atenta a paci-
entilor. In plus, utilizarea recentd a ancoraju-
lui scheletic prin miniimplante, extinde posi-
bilitdtile de distalizare, oferind solutii pentru
cazuri complexe. Astfel, este esential pentru
clinician este sa evalueze si sd aleagd cea mai
potrivitd metodd pentru fiecare pacient.

Cuvinte cheie: distalizare, molari maxi-
lari, malocluzie

Introducere

De-a lungul istoriei, preocupdrile legate de orto-
dontie s-au concentrat pe probleme precum inghe-
suirea, malpozitiile si protruzia dentara. In decada
1850, Kingsley si contemporanii sai puneau accent
pe alinierea dentard, neglijand insd relatia intermaxi-
lara. Aceastd perioada a marcat un apogeu al practicii
extractiilor dentare. P4na in 1890, Angle a introdus
o clasificare revolutionard a malocluziilor, ancorati
in relationarea primului molar maxilar cu cel man-
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Summary

As orthodontics has evolved, the focus of
practice has shifted from extractions to alter-
native methods of dental alignment, taking
into account facial aesthetics. The distaliza-
tion of the maxillary molars, in use for over
a century, has emerged as an effective solu-
tion for a variety of orthodontic challenges,
including dental crowding and Class IT mal-
occlusion. Distalization methods vary based
on the characteristics of the case and the bio-
mechanics of the device, ranging from fixed
to removable devices and from intraoral to
extraoral. Although the Headgear, Herbst,
Distal Jet, and Pendulum are among the most
commonly used techniques, all require careful
patient selection. Moreover, the recent use of
skeletal anchorage via mini-implants extends
distalization possibilities, providing solutions
for complex cases. Thus, it’s essential for the
clinician to evaluate and choose the most suit-
able technique for each patient.

Keywords: Distalization, maxillary mo-
lars, malocclusion

Introduction

Throughout history, concerns related to ortho-
dontics have focused on issues such as crowding,
malpositions, and dental protrusion. In the 1850s,
Kingsley and his contemporaries emphasized dental
alignment, neglecting, however, the intermaxillary
relationship. This period marked a peak in dental
extraction practices. By 1890, Angle introduced a
revolutionary classification of malocclusions, based
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dibular. Avand in vedere ci ocluzia ideald, potrivit lui
Angle, necesita un set dentar complet, extractiile au
devenit mai rare, desi s-a neglijat esteticd faciala.

Pe parcursul decadelor 1940—1950, Charles
Tweed si Raymond Begg au reinviat practica extrac-
tiilor dentare, motivatd atat de dorinta de a imbuna-
tati estetica faciala, cat si de necesitatea unei relatii
ocluzale stabile. In epoca modernd, ortodontia s-a
orientat tot mai mult spre impactul estetic al danturii
asupra aspectului facial. Aceasta tendintd a sublini-
at necesitatea dezvoltarii unor metode alternative de
tratament, dat fiind cd rezultatele postextractionale
nu erau intotdeauna estetic satisfacéitoare.

Una dintre aceste metode alternative, deveniti tot
mai populard in practica ortodonticd, este distaliza-
rea molarilor maxilari, practicatd de peste un secol
pentru un segment specific de pacienti. Selectiona-
rea atentd a cazurilor, esentiala pentru succesul tra-
tamentului, implica evaluarea mai multor parametri,
dela tipul si gravitatea malocluziei, la aspecte precum
aspectul facial, grosimea buzelor si motivatia pacien-
tului. Evident, alegerea corecta si utilizarea eficientd
a dispozitivelor pentru distalizare, dintr-o gama vastd
disponibilad pe piatd, sunt cruciale pentru a garanta
rezultate predictibile [7, 9, 12].

Deplasarea molarilor posterior reprezinta o solu-
tie la o gamd variatd de probleme ortodontice, inclu-
zand inghesuirea dentara, inocluzia sagitald, corectia
liniei mediane si amplasarea corecta a molarilor me-
zializati, cauzata de pierderea precoce a dintilor tem-
porari. Este, de asemenea, o abordare valoroasa in ca-
muflarea malocluziei de clasa a II-a, una dintre cele
mai frecvent intalnite. De fapt, un studiu epidemio-
logic din 2015, bazat pe 1710 chestionare, ardta ca in
Moldova, prevalenta acestei anomalii a atins 17,7% in
randul elevilor cu varste intre 6 si 18 ani [13].

Materiale si Metode

Pentru efectuarea acestui studiu, au fost selec-
tate din bazele de date PubMed si Scopus, articole
ce prezentau metanaliza, si desrierea aplicarii clini-
ce a diferitelor metode de distalizare, din perioada
2010—2022, cu scopul de a urmari evolutia metode-
lor. Temenii de cdutare utilizati au fost: ,,distalizare”
si »tratament clasa IT Angle® La fel, au fost incluse si
carti de specialitate cu tematica respectiva. Metodele
de cercetare utilizate in acest studiu narativ sunt: ana-
liza, descriere, comparatie si sinteza literara.

Discutii

Existd diverse modalitafi de miscare distala a
molarului maxilar. Cu toate acestea, nu toate sunt
potrivite pentru fiecare pacient si caz clinic. Alege-
rea metodei depinde de gradul de cooperare al pa-
cientului si de particularitétile biomecanice ale apa-
ratului folosit. Pacientii selectati pentru distalizare
ar trebui sd indeplineascd urmdtoarele criterii: Din
punct de vedere scheletic: clasa I sau usor clasa a II-a;
Profil: drept sau usor convex; Din punct de vedere
dentar: clasa a II-a, ocluzie ad4nca, inghesuire ma-

on the relationship of the upper first molar with the
mandibular one. Given that, according to Angle, the
ideal occlusion required a complete set of teeth, ex-
tractions became rarer, although facial aesthetics was
overlooked.

During the 1940s-1950s, Charles Tweed and Ray-
mond Begg revived the practice of dental extractions,
motivated by the desire to improve facial aesthetics as
well as the need for stable occlusal relationships. In
modern times, orthodontics has increasingly focused
on the aesthetic impact of teeth on facial appearance.
This trend highlighted the need to develop alterna-
tive treatment methods, as post-extraction results
were not always aesthetically satisfactory.

One of these alternative methods, increasingly
popular in orthodontic practice, is the distalization
of the maxillary molars, practiced for over a cen-
tury for a specific segment of patients. Careful case
selection, essential for treatment success, involves
evaluating several parameters, from the type and
severity of malocclusion to aspects such as facial
appearance, lip thickness, and patient motivation.
Clearly, the correct choice and efficient use of distal-
ization devices, from a wide range available on the
market, are crucial to guarantee predictable results
[7,9,12].

The movement of the posterior molars is a solu-
tion to a variety of orthodontic problems, including
dental crowding, sagittal inoclusion, median line
correction, and proper placement of mesialized mo-
lars, caused by early loss of temporary teeth. It is also
a valuable approach in camouflaging class II maloc-
clusion, one of the most commonly encountered. In
fact, a 2015 epidemiological study, based on 1710
questionnaires, showed that in Moldova, the preva-
lence of this anomaly reached 17.7% among students
aged 6 to 18.

Materials and methods

For the purpose of this study, articles were se-
lected from the PubMed and Scopus databases that
presented meta-analysis and clinical application
descriptions of various distalization methods from
the period 2010—2022, with the aim of tracking the
evolution of these methods. The search terms used
were: ,distalization“ and ,,Class IT Angle treatment.”
Similarly, specialized books with relevant topics were
included. The research methods used in this narra-
tive study are: analysis, description, comparison, and
literary synthesis.

Discussions

There are various methods for distal movement of
the maxillary molar. However, not all are suitable for
each patient and clinical case. The choice of method
depends on the patients degree of cooperation and
the biomechanical features of the appliance used. Pa-
tients selected for distalization should meet the fol-
lowing criteria: Skeletally: Class I or slightly Class II;
Profile: Straight or slightly convex; Dentally: Class II,



xilard usoard sau moderatd; Este de asemenea favo-
rabil daca pacientul incd mai are potential de creste-
re. Kim, in studiile sale, a concluzionat cd o ocluzie
stabilita la o vArsta mai mica are o probabilitate mai
mare de a fi mentinutd, in ciuda cresterii diferentiate
a maxilarelor [7,14].

Forta necesard pentru realizarea migcarii distale a
molarilor variaza intre 150-250 gr. Prin urmare, pen-
tru aplicarea eficientd a dispozitivelor, este crucial sa
analizam sistemul de forte pe care acestea le generea-
za. Clinic, este important s evaludm prezenta mola-
rului 3 (care méreste rezistenta la miscare), cantitatea
de tesut osos in regiunea tuberozitatii maxilare si
eventualele interferente functionale. Efectele adver-
se pot include extruzia molarului sau anteriorizarea
segmentului frontal.

deep occlusion, mild to moderate maxillary crowd-
ing; It is also favorable if the patient still has growth
potential. Kim, in his studies, concluded that an oc-
clusion established at a younger age is more likely
to be maintained, despite differentiated jaw growth
[7,14].

The force required to achieve distal movement of
molars ranges between 150-250 grams. Therefore, to
efficiently apply the devices, its essential to analyze
the force system these generate. Clinically, it's im-
portant to evaluate the presence of the third molar
(which increases movement resistance), the amount
of bone tissue in the maxillary tuberosity area, and
any functional interferences. Adverse effects may in-
clude molar extrusion or anteriorization of the fron-
tal segment.

Distalizarea poate fi
realizata cu dispozitive
fixe, cét si cu cele mobile,

Metode de distalizare
a molarului

Distalization can be
achieved with both fixed
and removable devices, ei-

fie intraorale sau extraora- I

ther intraoral or extraoral.

le. Dispozitivele extraorale
includ Headgear, atat cer-
vical cat si occipital. Cele
intraorale pot viza fie doud

Extraorale

' Extraoral devices include

the Headgear, both cervi-

Intraorale cal and occipital. Intraoral

ones can target either two

arcade, fiind intermaxilare |

| arches, being intermaxil-

(ex. Herbst, Twin force,
Jasper jumper), fie doar

Intermaxila

lary (e.g., Herbst, Twin

Intramaxilar force, Jasper jumper), or

un singur maxilar, fiind
intramaxilare (ex. Distal
Jet, Jones Jig, Pendulum) (Fig. 1) [7,1].

Headgear

Una dintre cele mai cunoscute metode de distali-
zare a molarilor este Headgear (Fig.2). Acesta a fost
utilizat pentru prima datd de
Kingsley pentru a retrage inci-
sivii maxilari. Miscarea posibild
prin aceasta tehnica este limita-
ta la 2-3 mm. Un factor crucial
in aplicarea acestei metode este
cooperarea pacientului, deoare-
ce misgcarea dentard necesita o
fortd constant.

Headgear-ul occipital nu
este eficient pentru distalizarea
molarilor, in timp ce cel cervi-
cal are un efect extruziv, provo-
cand rotatia mandibulei in jos
si inapoi. Din acest motiv, este
contraindicat la pacientii hiper-
divergenti. Totusi, la pacientii cu ocluzie adinca si
hipodivergenti, acest efect poate fi benefic [5,9,14].

Herbst

Herbst este un corector de clasa a II-a, creat in
1900 de citre Herbst si popularizat ulterior de Pan-
cherz in 1970 (Fig. 3). Dispozitivul reprezinta un me-
canism telescopic bilateral, care avanseaza mandibula
si distalizeaza molarii maxilari. Acesta produce atat
efecte scheletice, cit si dentare, mai ales daci este uti-

Fig. 1. Clasificare dispozitivelor pentru distalizare

Fig. 2. Headgear cu tractiune occipitala

just one jaw, being intra-
maxillary (e.g., Distal Jet,
Jones Jig, Pendulum) (Fig. 1) [7,1].

Headgear

One of the best-known methods of molar dis-
talization is the Headgear (Fig.2). It was first used
by Kingsley to retract the up-
per incisors. The movement
possible with this technique is
limited to 2-3 mm. A critical
factor in applying this method
is the patient’s cooperation, as
tooth movement requires con-
sistent force. Occipital Head-
gear is not efficient for molar
distalization, while the cervi-
cal one has an extrusive effect,
causing mandibular rotation
downwards and backward.
Hence, it is contraindicated in
hyperdivergent patients. How-
ever, for patients with deep oc-
clusion and hypodivergent, this effect can be benefi-
cial [5,9,14].

Herbst

Herbst is a Class II corrector, created in 1900
by Herbst and popularized later by Pancherz in
1970(Fig. 3). The device represents a bilateral tele-
scopic mechanism that advances the mandible and
distalizes the maxillary molars. It produces both
skeletal and dental effects, especially when used on
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lizat la pacientii in crestere.
Pancherz si Hagg au demon-
strat ca este cel mai eficient
atunci cind este utilizat in
perioada de varf a cregterii.
In aceasti etapd, este posibi-
1a o corectie de aproximativ
6,7 mm, descompusa astfel:
2,2 mm crestere in lungime a
mandibulei, 1,8 mm miscare
meziald a incisivilor man-
dibulari si 2,8 mm miscare
distala a molarilor maxilari.
La pacientii adulti, utilizarea
acestui dispozitiv produce
doar modificéri la nivel den-
tar. Deoarece Herbst poate
genera intruzia molarilor
maxilari, este recomandat
sa fie utilizat la pacientii
normodivergenti sau hiper-
divergenti. Unul dintre prin-
cipalele avantaje ale acestei tehnici este faptul cd nu
necesitd cooperarea pacientului [8,11].

Distal Jet

Distal Jet a fost descris pentru prima data de catre
Carano si Testa (Fig. 4). Este un aparat fix care nu
necesitd compliantd din par-
tea pacientului, fiind compus
din doud tuburi fixate la un
buton acrilic, un resort si un
stop. Dispozitivul este efici-
ent in distalizarea molarilor,
insd prezintd efecte secun-
dare, precum: mdrirea pla-
nului mandibular, inclinatia
distala si extruzia molarilor,
mezializarea primului pre-
molar, proclinarea si protru-
zia incisivelor, precum si ex-
tinderea inocluziei sagitale.
Un studiu realizat in 2019 de
catre Reis, bazat pe 44 de pacienti, a evidentiat ur-
métoarele efecte: cresterea planului mandibular cu
0.7£2.0 grade, inclinatie distala a molarului maxilar 2
de 6.6%3.8 grade, extruzie de 1.3+2.1 mm, distalizare
a molarului maxilar 1 de 1.2+1.4 mm, mezializare a
primului premolar maxilar cu 3.4+1.1 mm, proclina-
tie a incisivilor maxilari de 2.4+1.7 mm, iar inocluzia
sagitald s-a majorat cu 1.5+1.1 mm. Astfel, pe baza
acestor aspecte biomecanice, acest tip de dispozitiv
este contraindicat in cazurile cu: profil convex, cres-
tere hiperdivergentd, ocluzie deschisd, inghesuire
severd, inocluzie sagitald pronuntata si protruzie bi-
maxilara [9,11,14].

Nickel-titanium
coil springs

Molar
bayonets

Pendulum
Acest dispozitiv a fost creat de Hilgers in 1992
(Fig. 5). Este format dintr-un buton Nance si un re-

Fig. 3. Primul model de aparat Herbst

Clamp-spring
assembly

Fig. 4. Reprezentare schematica a dispozitivului Distal Jet

growing patients. Pancherz
and Hagg demonstrated
it is most effective when
used during the growth
spurt. At this stage, about
6.7 mm correction is pos-
sible, broken down as fol-
lows: 2.2 mm mandibular
length growth, 1.8 mm me-
sial movement of the man-
dibular incisors, and 2.8
mm distal movement of the
maxillary molars. In adult
patients, the use of this
device produces only den-
tal changes. As the Herbst
can generate intrusion of
the maxillary molars, it is
recommended for use in
normodivergent or hyper-
divergent patients. One of
the main advantages of this
technique is that it doesn’t require patient coopera-
tion [8,11].

Distal Jet

Distal Jet was first described by Carano and Testa
(Fig. 4). It is a fixed appliance that doesn’t require
patient compliance, consist-
ing of two tubes attached to
an acrylic button, a spring,
and a stop. The device is
effective in distalizing mo-
lars but presents side ef-
fects such as: increasing the
mandibular plane, distal tilt
and extrusion of molars,
mesial movement of the
first premolar, proclination
and protrusion of the inci-
sors, as well as the extension
of the sagittal inoclusion. A
2019 study by Reis, based on
44 patients, highlighted the following effects: man-
dibular plane increase by 0.7+£2.0 degrees, distal tilt
of the second maxillary molar by 6.6+3.8 degrees,
extrusion by 1.3+2.1 mm, distalization of the first
maxillary molar by 1.2+1.4 mm, mesial movement of
the first maxillary premolar by 3.4£1.1 mm, maxil-
lary incisors proclination by 2.4+1.7 mm, and sagit-
tal inoclusion increased by 1.5+1.1 mm. Thus, based
on these biomechanical aspects, this type of device
is contraindicated in cases with: convex profile, hy-
perdivergent growth, open bite, severe crowding,
pronounced sagittal inoclusion, and bimaxillary pro-
trusion [9,11,14].

Aperture for

Allen wrench

Nance holding
appliance

Pendulum
This device was created by Hilgers in 1992 (Fig.
5). It consists of a Nance button and a spring, which



sort, care produce o fortd
usoara si continud asupra
molarilor. Ghosh si Nanda
au evaluat Pendulum pe un
esantion de 41 de pacienti
tratati si au descoperit ci
57% din miscare a repre-
zentat distalizarea, in timp
ce 43% a fost pierderea de
ancoraj la nivelul primului
premolar. Inclinatia distald
a primului molar permanent
a fost de 15,7 grade. In 2003,
Burkhardt si colaboratorii sdi
au constatat in studiile lor ca
miscarea de distalizare a primului molar este de 5,9
mm, cu o inclinatie de 10 grade si 1,7 mm de extru-
zie, in timp ce incisivii s-au proclinat cu aproximativ
2,8 grade. Pe baza acestor studii, se poate observa cd
atit Pendulum, cat si Distal Jet prezinta efecte si indi-
catii similare de utilizare. Bussick si McNamara suge-
reaza cd acest aparat este cel mai eficient atunci cAnd
este ancorat la al doilea molar temporar, cu al doilea
molar permanent neeruptat (reducind astfel posibi-
litatea deschiderii nedorite a ocluziei) [2,6,7,11].

Distalizare prin utilizarea ancorajului scheletic

Odata cu aparitia miniimplantelor, limitele mis-
carilor ortodontice s-au extins semnificativ. Miniim-
plantele permit miscarea individuald a dintelui sau a
intregii arcade dentare in cele trei planuri, fard pier-
dere de ancoraj. Aceasta caracteristic le transforma
intr-o metodd de electie pentru distalizarea intregii
arcade maxilare in tratamente neextractive. Miniim-
plantele instalate interradicular sunt cele mai frecvent
utilizate datoritd procedurii simple si mai pufin inva-
zive de instalare. Cu toate acestea, instalarea poate fi
dificild atunci cand spatiul interradicular este redus.
In plus, reimplantarea poate fi necesara atunci cind
se doreste o distalizare semnificativd. Prin urmare,
regiunea infrazigomaticd poate oferi o varietate mai
mare a miscérilor ortodontice datorita plasirii mini-
implantului extraradicular. O alti optiune este insta-
larea miniimplantului in regiunea palatind. Aceastd
abordare prezintd avantaje precum o ofertd osoasi
buni si lipsa interferentei in procesul distalizarii. Un
review sistematic realizat de Mohamed si colabora-
torii sai a concluzionat cd dispozitivele sustinute de
miniimplante sunt foarte eficiente in distalizare, iar
pierderea de ancoraj este minima. Un alt review sis-
tematic, efectuat de Levin si colaboratorii sai in 2018,
a indicat ca ambele tipuri de ancoraje, palatin si in-
frazigomatic, sunt eficiente in distalizarea cazurilor
cu deficit de spatiu de peste 3 mm. Metaanaliza, care
compara distalizarea molarilor maxilari folosind an-
corajul scheletic si aparatele conventionale, a subli-
niat cd nu existd o diferentd semnificativd in durata
si cantitatea de distalizare. Totusi, efectul advers de
pierdere a ancorajului era mult mai redus atunci cand
se utiliza miniimplantul [3,10].

Fig. 5. Reprezentare pe model a aparatului Pendulum

produces a mild and con-
tinuous force on the mo-
lars. Ghosh and Nanda
evaluated the Pendulum on
a sample of 41 treated pa-
tients and found that 57%
of the movement repre-
sented distalization, while
43% was anchorage loss at
the level of the first premo-
lar. The distal tilt of the first
permanent molar was 15.7
degrees. In 2003, Burkhardt
and his colleagues found in
their studies that the distal
movement of the first molar is 5.9 mm, with a tilt of
10 degrees and 1.7 mm of extrusion, while the inci-
sors were proclined by about 2.8 degrees. Based on
these studies, it can be seen that both the Pendulum
and the Distal Jet present similar effects and usage
indications. Bussick and McNamara suggest that this
device is most effective when anchored to the second
temporary molar, with the second permanent molar
unerupted (thus reducing the possibility of unwanted
opening of the occlusion) [2,6,7,11].

Distalization using skeletal anchorage

With the introduction of mini-implants, the
boundaries of orthodontic movements have sig-
nificantly expanded. Mini-implants allow individual
tooth movement or the entire dental arch in all three
planes, without anchor loss. This feature makes them
a method of choice for distalizing the entire maxil-
lary arch in non-extraction treatments. Inter-radicu-
lar mini-implants are the most commonly used due
to their simple and less invasive installation proce-
dure. However, installation can be challenging when
the inter-radicular space is limited. Additionally, re-
implantation may be necessary when significant dis-
talization is desired. Therefore, the infra-zygomatic
region can offer a broader variety of orthodontic
movements due to the extra-radicular placement of
the mini-implant. Another option is the placement of
the mini-implant in the palatal region. This approach
has advantages such as good bone supply and the ab-
sence of interference in the distalization process. A
systematic review by Mohamed and his colleagues
concluded that mini-implant supported devices are
very effective in distalization, with minimal anchor
loss. Another systematic review, conducted by Levin
and his colleagues in 2018, indicated that both types
of anchorage, palatal and infra-zygomatic, are effec-
tive in distalizing cases with a space deficit of over
3mm. The meta-analysis, comparing the distaliza-
tion of maxillary molars using skeletal anchorage
and conventional devices, emphasized that there isn't
a significant difference in the duration and amount
of distalization. However, the adverse effect of an-
chor loss was much less when using the mini-implant
[3,10].
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Concluzii

Analizénd literatura de specialitate, putem obser-
va ca distalizarea molarilor este o metoda frecvent
utilizatd pentru corectia malocluziei de Clasa a II-a,
conform clasificarii Angle, cu obiectivul de a atinge
Clasa I la nivelul molarilor. Pentru un rezultat efici-
ent, este esential sd se aleagd, dintr-o gama variatd
de dispozitive, cel mai adecvat pentru situatia clinica
specifica, avand in vedere avantajele, dezavantajele,
aspectele biomecanice si modul de utilizare. Desi
Headgear a reprezentat mult timp standardul in acest
domeniu, limitarile sale estetice si necesitatea coo-
perarii din partea pacientului au afectat eficacitatea
sa. Ca raspuns la aceste limitari, au fost dezvoltate
aparate mai discrete, precum Distal Jet si Pendulum.
Acestea, totusi, pot prezenta anumite complicatii,
cum ar fi proclinarea incisivilor sau migrarea premo-
larilor. Introducerea miniimplantelor in ortodontie a
eliminat multe dintre aceste obstacole biomecanice,
permitand miscéri tridimensionale precise, adaptate
nevoilor specifice ale fiecarui clinician.

Conclusions

By analyzing specialized literature, we can ob-
serve that molar distalization is a commonly used
method for correcting Class II malocclusion, ac-
cording to Angle’s classification, aiming to achieve
Class I at the molar level. For an efficient result, its
essential to choose from a wide range of devices, the
most suitable for the specific clinical situation, con-
sidering the advantages, disadvantages, biomechani-
cal aspects, and usage methods. Although the Head-
gear was the standard in this field for a long time,
its aesthetic limitations and the need for patient co-
operation affected its efficacy. In response to these
limitations, more discrete devices like the Distal Jet
and Pendulum were developed. However, they can
present certain complications, such as incisors’ pro-
clination or premolars’ migration. The introduction
of mini-implants in orthodontics has removed many
of these biomechanical obstacles, allowing precise
three-dimensional movements tailored to each cli-
nician’s specific needs.
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