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Abstract

Malocclusion Class Il division 1 is a sagittal anomaly characterized by distinctive extraoral appearance. In malocclusion Class Il division 1, in addition to the distal posi-
tion of the mandible, there is also a protrusion of the maxillary anterior teeth with varying degrees of expression. The choice of treatmentfor malocclusion Class Il divi-
sion 1depends on several factors, includingthe degree of the antero-posterior discrepancy, the degree of expression of the malocclusion, the patient's ageandtheir level
ofcooperation. Nowadays, if there is an indication, treatment without extraction is increasingly used. For this purpose, appliances (extraoral or intraoral) that perform
distalization of the maxillary molars are used, thereby creating space distally and correcting the Class Il division 1 malocclusion. The aim of this study was to gather
sufficientdata through the searched literature that will help us in evaluating the variations of malocclusion Class Il division 1, as to make a treatment plan according to
the type of malocclusion, to assess whether there are indications for the use of a fixed appliance for distalization of the maxillary molars, as well as to choose the appro-
priate fixed orthodontic appliance for orthodontic therapy. Whilst searching through the literature, we found through the modern scientific databases PubMed, Google
Schola, Embase, Cochrane Central Register of Controlled Clinical trials, PMC, NLM, Web of Knowledge, Scopus, LILACs,that we will use to achieve our goal.Both
recent andolderliterature publications about this problem, special emphasis was given to the different approaches and the use of appropriate devices for the distaliza-
tion of the maxillary molars and thus the correction of malocclusion Class Il division 1. Mobile and functional orthodontic appliances are often preferredfor mild or mod-
erate Class Il malocclusion during the patient's growth period. In patients in whom it is necessary to distalize the maxillary molars, to correct a malocclusion Class |l
division 1, foruncooperative patients and for those in whom the growth period has passed, fixed appliances for distalizing the maxillary molars are the right choice for
orthodontic therapy. The selection of afixed appliance for maxillary molardistalizationin the correction of Class Il malocclusion depends on the orthodontist. All appli-
ances achieved molar distalization, created additional space and Class Il malocclusion correction. Fixed distalization appliances for maxillary molars that have skele-
tal anchorage have been shown to be more stable with no loss of anchorage, than fixed distalization appliances that have dental anchorage. Keyword: malocclusion
Class Il division 1, molar distalization, fixed functional appliances.

AncTpakT

Manoxnyauja Il knaca 1 oaneneHve npeTcTaByBa HENPaBUMHOCT BO CarvTaneH NpaBeLl, co 13paseH ekcTpaopaneH urnes Ha nauveHTot. Kaj manokmnysuja Il knaca nokpaj
ANCTAIHMOT OAHOC Ha MaHpbynata, nocTou 1 MPOTpyauja Ha MakcunapHuUTe (pOHTanHM 3abu co pasnuyeH cTeneH Ha uapaseHocT. Koja Tepanvja kaj manoknyauja |l
knaca 1 ofdenexve ke ja mpUMeHUMe 3aBuUCY O noBeke (DaKTOpK, Mery KW Ce CTEMEHOT Ha aHTepo-nocTepuopHaTa ANCKpenaHLa, CTEMeHOT Ha M3paseHoCT Ha
Marokmyaujata , BO3pacTa, kako 1 copaboTkaTa Ha nauyeHToT.[leHec, AoKoNKy NocTon MHAMKaLmja, ce noeke ce ynoTpebysa TpeTMaH Oe3 ekcTpakuyja. 3a Taa Len ce
KOpuCTaT anapaTy (excTpaoparnHu Unu MHTpaopankk) kow BpLUAT AMCTanu3almMja Ha MakcunapHuTe Momapy, €O LUTO Ce CO3AaBa MPOCTOp ANCTANHO W Ce Kopuripa
marnoknyavjata. MnaBHa Lien Ha OBOj peBujaneH Tpya, Hu belwe fa npeky npebapaHaTa nutepatypa ce 3f0bueme co AOBONMHO MOAATOLM KOW Ke HU MOMOrHaT BO
NpOLieHyBatbe Ha BapujaLnTe Ha Manoknyauja |l knaca 1 ofaeneHve, fa Ce Hanpasy NNaH Ha TPETMaH Cnopea BUAOT Ha ManoknyaujaTa, fia Ce MpoLieHm Aanu noctojat
VHAVKaLWY 3a ynoTpeba Ha (uKceH anapar 3a A1cTanu3aLuja Ha MakcunapHUTe Monapu, Kako 1 Aa ce Hanpasy nNpasineH u3bop Ha MKCHUOT OpTOOHTCKK anapart. O
npebapyBat-EeTO Ha NIUTEpaTypaTa, NOAATOLMTE LUTO ' MPOHAjLOBME Npeky coBpemMeHuUTe HayuHn 6asn PubMed, Google Schola, Embase, Cochrane Central Register of
Controlled Clinical trials, PMC, NLM, Web of Knowledge, Scopus, LILACs, ke 11 nocnyxar 3a fa rv peanvavpame Hawwute Lenu. [pocneaysajkin nutepatyphi nybnvkatmm
3a 0Baa npobremaTyka nocTapy 1 NoHoBW, NocebeH akLEHT e AafeH Ha PasnuyHUTe NpucTani 1 ynotpeba Ha COOABETHY anapaTil 3a AvcTanu3aliuja Ha MakcunapHuTe
Monapy 1 co Toa kopekuuja Ha manoknyavja Il knaca 1 ogaeneHue. MobunHute 1 (yHKLVOHaNHUTE OPTOZOHTCKM anapati Moxe fia bupat usbop Ha Tepanuja kaj 6naro
1nn yMepeHo 13paseHa Manoknyavja knaca Il Bo nepvop Ha pacT Ha nauueHToT. Kaj nauvmeHTm Kaj kov e noTpebHo fia ce AMcTanuanpaaT MakcunapHuTe Monapu, Aa ce
kopurvpa manoknyauja Il knaca 1 oanenexue, naLueHT! ko He copaboTyBaar W Kaj KoM e MOMUHAT MepuoaoT Ha pacT, (UKCHUTE anapaTi 3a AucTanusalyja Ha
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MaKCUnapHUTe Monapu ce NpaBvoT M3bop 3a OpTOAOHTCKA Tepanuja. Koj BuA Ha chukceH amapart, Koj 0BO3MOXYBa AucCTanusaumja Ha MakcunapHuTe monapu, ke ce
ynotpebu npu kopuriparbe Ha Manoknyauja |l knaca 1 ogneneHue croped Angle 3aBucy 0 BO3pacTa Ha MALYEHTOT, CTEMEHOT HA U3PA3EHOCT Ha Manoknyavjata 1 o
OAnykaTa Ha opTogoHTOT. CUTe anapaT nocTUrHane A1cTanu3alyja Ha MonapuTe, Co3naBatbe NPOCTOp M KopekLmja Ha Manokmyauja Il knaca 1 onaenenve. Ce nokaxano
[Aeka (hyKCHUTE anapaTy 3a AucTani3almja Ha MakcunapHuTe Morapy Kov MMaart ckerneTHa aHkapasa ce nocTabunHy Bo 0BHOC Ha 3arybata Ha yrnopuLTeTo, 0f (yKCHUTE
anapary 3a AucTanuaalmja ko uMaar feHTanHa aHkapaxa. Knyynu 36oposu: Manoknyauja Il knaca 1 oanenexve, auctanvaaumja Ha Monapu, MKCHU (OyHKLMOHaNHM

anaparty.

Introduction

Crowding, protruded teeth and other irregularities have
affected humanssince ancient times. Historical evidence
showsattempts and efforts to correct these irregularities, as
demonstrated by Corruccini et al.' Orthodontic appliances
that were made during that period have been found among
both the Greeks and the Etruscans.

Nowadays, the need and demand for orthodontic thera-
py is increasing. People are becoming increasingly aware
of dental irregularities, especially facial deformities that
occur due to the inharmonious ratio of the jaws, which will
have significant consequences on appearance.

Malocclusion is a condition that includes both mor-
phological and functional irregularities of the masticatory
system. Mili¢ et al.” emphasize the importance of accurate
diagnosis to identify the type and cause of the malocclu-
sion, which is essential for providing effective treatment.

Communication among therapists was significantly
facilitated when Edward Angle first introducedthe classifi-
cation of malocclusions in 1899. He divided them into 3
groups: malocclusion Class I, malocclusion Class II, which
was divided into 2 subgroups: malocclusion Class II divi-
sion 1, malocclusion Class II division 2 and malocclusion
Class III. Bishara et al.’ made a classification system is
based on the correlation of the mandibular first molars to
the maxillary first molars.

Many authors considered this division to groups to be
unreliable because Angle took only the molar correlation as
the main criterion, and each malocclusion has many varia-
tions that affect the choice of therapy. But despite its limi-
tations, the Angle classification is still used worldwide for
communication between dentists and orthodontists.

Class Il malocclusion is an irregularity in the sagittal direc-
tion, with a pronounced extraoral appearance of the patient.
Angle, according to the placement of the maxillary incisors,
divided it into Class II, division 1 and Class II, division 2.

In Class II malocclusion, division 1, in addition to the
distal relationship of the mandibular dental arch, there is
also a protrusion of the maxillary anteriorteeth, which can
be of varying degrees of severity, as stated by Kanurkova®.
It can be with an overjet, which can be slightly increased
(greater than 3 mm), moderately increased (5-6 mm) and
extremely increased (greater than 10 mm), while in the ver-
tical direction it can be with an open bite or a deep bite.

The molar relationship is describedby occlusion of the
mesiobuccal tubercle of the maxillary first molar with the
distal surface of the mandibular second premolar and the
mesial surface of the mandibular first molar.Additionally,
the maxillary canine occludes with the distal surface of the
second mandibular incisor and the mesial surface of the
mandibular canine.

As explained by Kanurkova*, the maxillary dental arch
is usually narrow, irregular, elongated, and V-shaped. It has
a narrow, underdeveloped apical base, and sometimes a
crossbite is observed due to the underdeveloped maxilla in
the transverse direction. The maxillary incisors are pro-
truded, which can be variably expressed with crowding or
spacing.

Patient’s profile is convex, the head shape is doligo-
cephalic, the lips are incompetent, the upper lip is protruding
forward and is short, which makes most of the maxillary
incisors visible. The maxillary incisors are protruding and
often lie on the lower lip. These patients often also have oral
breathing due to the presence of nasal obstruction.

In addition to the anamnesis, clinical examination and
cephalometric analysis, the analysis of dental casts are
particularly important, which will help with making the
correct diagnosis of malocclusion more easily. Dental
castsprovide a detailed overview, athree-dimensional
view in sagittal, transverse and vertical directions and are
of great importance if they are taken during the period of
mixed dentition, (ages 8 to 11), when we need to see if
there will be space for the permanent canines and premo-
lars.

As a cause of the occurrence of malocclusion II Class,
division 1, in addition to heredity which is a dominant fac-
tor, there are other etiological factors such as compromised
breathing and swallowing functions, tongue thrusting,
impaired TMJ function, the presence of pathological
processes in the TMJ as well as the presence of bad habits
- thumb sucking. When these habits occur during the pri-
mary dentition, the probability of it occurring in the per-
manent dentition is very high. Lip muscles activity also
influences the retroclination of the maxillary and mandibu-
lar incisors.

The use of formula feeding - bottles with soft nipples in
infancy can contribute to formation of retrognathism of the
mandible and orthodontic irregularity - protrusion of the
maxillary incisors., as explained by Radumilo et al’
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Furthermore, from the primary dentition, the malocclusion
is transferred to the mixed and then to the permanent den-
tition.

As demonstrated by Tehranchi®, the most common ther-
apeutic options used in patients during the growth period
are functional appliances, which can be mobile (Activator,
Bionator, Frankel and Twin block appliance) or fixed
(MARA appliance, cemented Twin block appliance, Herbst
appliance), which stimulate the mandibular growth in the
condyle area, or further in the treatment plan, a facial arch
can be included - Headgear appliance, which can be with a
support at the Cervical level - Cervical headgear or a with
a high support - High pull headgear or a combination of
both types can be used.

In patients where growth is complete, a fixed ortho-
dontic appliance can be used as camouflage method,
without tooth extraction, using intermaxillary elastics for
Class II or with distalization of the maxillary first perma-
nent molars (Pendulum appliance, Headgear facial appli-
ance and mini-screw therapy for distalization of the max-
illary molars).

The choice of orthodontic appliance primarily depends
on the type and severity of the Class II malocclusion and
the patient’s coopeartion with the orthodontists.

Literature provides extensive data on the different mor-
phological variations of Class II malocclusions, the reason
for their occurrence and treatment options.

Children with chronic rhinitis, adenoid hypertrophy,
tonsillar hypertrophy, and deviated nasal septum may
develop oral breathing due to partial or complete upper air-
way obstruction, as reported by Lyu et al.”. Oral breathing
alters the structure of the temporomandibular joint and
periarticular muscle group, often leading to mouth breath-
ing. This often results in Class II malocclusion and changes
in the maxillofacial hard and soft tissues, affecting max-
illofacial appearance and development.

As demonstrated by Cozza et al.f, the presence of
thumb sucking and the presence of a positive mandibular
angle in mixed dentition are closely associated with trans-
verse occlusal disharmony. This disharmonyis character-
ized by reduced maxillary intercanine and intermolar
width, increased transverse intermaxillary discrepancy, and
increased frequency of crossbite.

In the longitudinal studies of Vasquez et al.’ the inci-
dence of malocclusion II Class divison 1 in mixed denti-
tion, if it is a maxillary protrusion, is 14.8%, which is sim-
ilar to the previous study by McNamara' which is 13.8%.
While in mandibular retrusion the prevalence is much high-
er, about 60% of the examined group with malocclusion II
class. The prevalence of malocclusion II Class division 1 is
18-34% globally.

Hereditary factors play a dominant role in the formation of
Class II division 1 malocclusion, which, combined by envi-

ronmental factors, can lead to forming more severe expression
of this malocclusion, as concluded by Uribe et al.".

According to the longitudinal study conducted by
Bacetti et al.”? it is emphasized that in the examined group
in the deciduous dentition with diagnosed Class II maloc-
clusion is expressed in a more severe degree in mixed den-
tition with pronounced molar and canine relationship in
Class II and with an increased overjet.

It is necessary to have a good knowledge of the cause
of the occurrence of malocclusion Class II division 1 and
according to this knowledge to give an appropriate treat-
ment plan.

In addition to the history and clinical examination, it is
necessary to have a cephalogram, photographs, as well as a
studio model, on which a gnathometric analysis will be per-
formed. All these data obtained will help us in the correct
choice of therapy.

There are six possible morphological variations of
Class II malocclusion, described by Fisk": the maxilla and
teeth are anteriorly positioned in relation to the cranium,
the teeth in the maxilla are anteriorly positioned in relation
to the normally positioned maxilla, the mandible may be of
normal size but distally positioned, or a condition where
the mandible is positioned normally but the teeth in the
mandible are positioned distally, or there may be a condi-
tion where there is a normally positioned mandible and a
prognathic-anteriorly positioned maxilla, or combinations
of all these conditions.

Aim of the study

The aim of this study is to analyze treatment approach-
es in patients with malocclusion Class II division 1, as per-
ceived through data gathered from the literature.

Material and methods

The data obtained from our literature will supportus in
achieving our goals. The studies analyzed spanthe last 20
years, with the exception of the original older publications
that all newer studies use as a basis.

By following the literature publications on malocclu-
sion Class II division 1, through a search of the modern
scientific databases PubMed, Google Schola, Embase,
Cochrane Central Register of Controlled Clinical trials,
PMC, NLM, Web of Knowledge, Scopus, LILACs, we
aim to deepen and broaden ourknowledge, i.e. expand the
already existing knowledge and understanding of the dif-
ferent morphological variations of malocclusion II class,
the etiology of their occurrence, and thus to determine the
correct treatment plan and provide appropriate treatment.

The studies have been systematically organized to ana-
lyzeand compare the results obtained by various authors on
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the effects of fixed orthodontic appliances for distalization
of maxillary molars, as appliances for the correction of
Class II division 1 malocclusion.

Following older and newer literature publications on
this issue, special emphasis is given to the different
approaches and use of appropriate appliances for distaliza-
tion of maxillary molars and thus correction of Class II
division 1 malocclusion.

We reviewed the literature publications through the sci-
entific databases PubMed, Google Schola, Embase,
Cochrane Central Register of Controlled Clinical trials,
PMC, NLM, Web of Knowledge, Scopus, LILACs with
keywords: Malocclusion Class II division 1, etiological
factors of malocclusion II class, maxillary prognathism and
mandibular retrognathism, distalization of maxillary
molars, treatment of malocclusion Class II division 1.

Discussion

Class 1II division 1 malocclusion is a complex maloc-
clusion that can manifest as dental, skeletal or combined.
The main dental features are proclination of the maxillary
incisors, while skeletal changes include a distal position of
the mandible in relation to the cranial base and a prognath-
ic position of the maxilla. Thedistal mandibular position
can occur due to insufficient development of the base of the
lower jaw, while prognathism of the maxilla is formed due
to an increased elongated apical base due to the increased
dimension of the spinal plane, which is diagnosed when
measuring a profile cephalogram. The overjet in this class
can be very pronounced, as notedby Moyers'.

All the features of Class II division 1 malocclusion
diagnosed in the primary dentition tend to persist
intomixed dentition stage, and when the malocclusion is
not corrected, they are transferred to the permanent denti-
tion, as pointed out by Baccetti et al.”?. In Class II division
1 malocclusion, due to the proclination of the maxillary
incisors and skeletal disorders in the orofacial region, the
lips are incompetent. Thesepatients attempt to close their
lips by activatingcircumoral muscles that cause the
mandible to move forward, but at the same time they pull
the lower lip under the maxillary incisors, causing the
lower lip to rest on the maxillary teeth, and they place the
tongue between the incisors to touch the lower lip, which
causes the formation of an open bite. Strong contraction of
the muscles of the lower lip, retroclination of the mandibu-
lar incisors may occur®.

The sagittal relationship of the upper jaw, i.e. the angle
of maxillary prognathism (SNA), and the results obtained
indicate that there may be a correctly positioned maxilla in
relation to the cranial base, while the angle of mandibular
prognathism (SNB) in Class II malocclusion is significant-
ly lower than 80 degrees, as analyzed by Pavlovi¢ et al.”.

This indicates that the mandible is positioned retrognathic
position in relation to the cranial base. The angle of the
sagittal relationship of the maxilla to the mandible is sig-
nificantly higher, greater than 2 degrees in Class II maloc-
clusion. This angle in Class II malocclusion cannot be cor-
rected during growth, but it can become increasingly pro-
nounced, therefore orthodontic therapy is required as soon
as possible.

According to the results of the study, Radumilo et al.’
found that the mandible and maxilla are rotated backward
and downward, resulting in a steep occlusal plane and
several morphological variations of this malocclusion.
Due to this type of placement of the maxilla and
mandible, there are several morphological variations of
this malocclusion.

According to the results of the studies by Latorre et
al.', there are no significant differences between the male
and female populations in the measurements of cephalog-
raphy skeletal parameters in Class II malocclusion.

Therapy of Class II division 1 malocclusion begins in
early childhood. For this purpose, mobile, functional appli-
ances, fixed or fixed orthopedic devices for the correction
of maxillary prognathism and mandibular retrognathism
can be used. Which type of orthodontic appliance will be
used will depend on the patient's age, the degree of severi-
ty of the orthodontic malocclusion, the direction of jaw
growth, as well as the patient's cooperation.

There are a number of treatment modalities used in the
correction of Class Il malocclusion, which depend on many
factors: the type of malocclusion, the motivation of the
patients, the presence of diseases and the expertise of the
orthodontist.

Whether a non-extraction treatment or an extraction
approach is chosen will depend not only on the degree of
crowding, but also on the direction of growth of the orofa-
cial structures, the facial profile, and the sagittal and verti-
cal relationship of the jaws.

If an extraction approach is chosen, then 8 rules
should be observed, as stated by Nielsen'”: the patient
should be postpubertal, i.e. when growth and develop-
ment are minimal, the sagittal relationship of the jaws
(ANPog) should be less than 5 degrees, the sagittal rela-
tionship of the apical bases (ANB) should be less than 6
degrees, with minimal protrusion of the mandibular inci-
sors, mild to moderate crowding of the mandibular inci-
sors, adequate distance between the apices of the teeth
and the palatal cortical plane to allow for proper torque-
ing of the maxillary incisors, there should be normal size
of the maxillary incisors, and there should be no pro-
nounced curve of Spee. If possible, the extraction
approach should be avoided, and the primary goal should
be distalization of the molars, i.e. to bring the teeth to a
Class I relationship.
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Distalization of the maxillary first molars is conserva-
tive and increasingly popular non-extraction treatmentto
correct Class II malocclusion and that non-extraction
treatment has become quite popular as a treatment option
in the last decade if there is an indication for it, as noted
by Alogaibi et al."®. According to McNamara'’, mandibu-
lar retrognathism is the most common feature of Class II
division 1 malocclusion in growing children and ideally,
treatment should focus on correcting the skeletal discrep-
ancy with the use of functional appliances while the indi-
vidual is still in intensive growth and development. This
will ultimately result in the achievement of a beautiful
smile, excellent functional occlusion, and a beautiful
facial profile for the patient.

The functional appliance activate the neuromuscular
reflex that leads to jaw development and eruption of the
teeth in normal relationship of the upper and lower jaw,
notes Long and Casamassimo®.

The distalization of the first permanent molars and their
influence on the position of the second and third molars have
been investigated. If the second and third molars are erupted
and distalization is initiated, they will also move distally,
reports Bowman®. He notes that this movement can lead to
loss of anchorage or the appearance of tipping of the teeth.

In addition to the distal displacement of the molars,
what happens next is also of particular importance.
According to Bowman®, once the molars are distalized,
they should be held in that position to allow for the move-
ment of the remaining maxillary teeth to reduce the pro-
trusion of the maxillary anterior teeth, correct the over-
bite, close the spaces that will be created by these move-
ments, and achieve a Class I placement of the canines.

Indications and contraindications for appliances for dis-
talization of maxillary molars have been outlined by
Almuzian et al.”'. The indications are: Class II relationship,
weak to moderate overjet, deviation of the medial line, mild
crowding, interceptive therapy for canines placed more to
the palatum, correction of mesial displacement of molars
due to premature extraction of primary molars. Contraindi-
cations are: protrusive profile or proclined incisors,
increased overjet, thin labial gingival biotype, buccally
placed molars, pronounced crowding (more than 6 mm),
and posterior crossbite.

As analyzed and reported by Kinzinger et al.”, appli-
ances are much more effective when the second permanent
molars have not erupted, but distalization is still possible
after the eruption of the second molars.

The choice of appliance to be used to correct Class II,
mandibular retrognathism, and control maxillary over-
growth will depend on the patient's age and the orthodon-
tist's choice. The plan for orthodontic or orthopedic treat-
ment depends on the severity of the malocclusion and the
age of the patient.

Appliances used for mandibular growth modification
during the active growth period:

1. Removable appliances

Removable appliancesconsist of a base or acrylic plate
withretention hooks placed to stabilize the appliance, active
elements such as orthodontic screws are also incorporated
into the appliance, which will allow correction of the trans-
verse underdevelopment of the upper jaw. When using
these appliances, the forces are intermittent and they act on
the teeth and alveolar ridges reports Mitchell®.

Therapy can continue further in mixed dentition with
the application of the function regulator or Frankel appli-
ance. It is a bimaxillary functional appliance constructed by
Frankel in 1967 and the most optimal time for its applica-
tion is mixed and early permanent dentition.

This appliance consists of acrylate shields and pads
placed in the vestibule of the oral cavity. These components
function to separate, the lips and soft tissues from the
cheeks. Wire elements of the appliance connect the vestibu-
lar shields with the pads and provide better stability of the
appliance, and stimulation of certain orofacial functions, it
has the ability to eliminate pressure on the muscles of the
orofacial region, and at the same time it can enhance
growth, which leads to development of the narrow apical
base of the maxilla®.

Among the very orthodontic options for the treatment
of Class II malocclusion, the Fridnkel appliance has
remained one of the most commonly used appliances for
many years in patients during the growth period, as report-
ed by Sanz et al.*. Despite the widespread use of this appli-
ance, apart from the changes that may occur in the
mandible, there is still limitedinformation in the literature
on other dentoskeletal changes when using Frinkel appli-
ance for the correction of Class II malocclusion.

2. Twin-Block

TheTwin-Block appliancefirst introduced by William J.
Clark in 1982 is among the most widely used appliances
for correction of Class II malocclusion. As many as 75% of
British orthodontists claim that this appliance is their
firstchoice®.

Treatment with this appliance is carried out in two
phases: active correction of the anteroposterior relationship
and establishment of vertical dimensions; and retention
phase, which maintains the achieved corrected incisor rela-
tionship until intercuspation of the buccal segments is
achieved.

What distinguishesthis appliance is that it consists of two
separate parts, one appliance for the maxilla and one appli-
ance for the mandible. Thecorrection of the malocclusion is
achieved by transmitting forces with occlusally inclined
planes at an angle of 70 degrees, which cover the posterior
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teeth and force the mandible to slide forward during closure.
This brings the intermaxillary relationship to normal.

The primary purpose of the Twin Block appliance is to
induce elongation of the mandible by stimulating growth of
the condylar cartilage of the TMJ and slowing down the
growth of the maxilla, reported Bacceti et al.**.

3. The bionator

The bionator is a removable functional appliance
designed by Wilhelm Balters in the 1950s. It works by
influencing orofacial muscles and promotin ganterior posi-
tioning of the mandible. For its fabrication, it is necessary
to take a construction bite, in tet-a-tet. Patient cooperatio-
nis also of great importance?.

There are several types of bionators: type I, II and III.
In Angle Class II malocclusion, a type I bionator is used.
The standard shape consists of an acrylic body, which
extends from the oral side of the lower dental arch, up to
2mm above the mucosa in the area of the premolars and
molars of the upper dental arch*.

The use of theBionator, promotestongue positioning,
which helps establish a functional oral cavity that is essen-
tial for the proper development of the orofacial system and
directs the activity of the muscles for proper growth and
development?’.

4. The Herbst

The Herbst appliance was first introduced by Emil
Herbst in 1905 at the Berlin Dental Congress, and Panchers
mentioned it in a discussion of several papers published in
the late 1970s. This is a fixed functional orthodontic appli-
ance for the correction of Class I malocclusion and for dis-
talization of the first permanent maxillary molars, which
with its light continuous forces slows down the growth of
the maxilla and stimulates the growth of the mandible. The
purpose of this appliance is to transition the maxilla and
mandible from an irregular to a normal occlusion®.

The Herbst appliance consists of bendscemented onto
the first maxillary and mandibular permanent molars.
These bends are connected to a set of telescopic mecha-
nisms with metal obstacles, which apply a light force to the
maxilla that acts upward and backward, and a strong force
to the mandible that acts forward, stimulating its growth
and development?.

5. The Mandibular Anterior Repositioning Appliance-
MARA

The Mandibular Anterior Repositioning Appliance® -
MARA is a fixed functional appliance designed to correct-
the overjet and Angle's Class II malocclusion. It was
designed by Douglas Toll in 1991.

The basic mandibular anterior repositioning appliance
consists of stainless steel crowns that are placed on the first

permanent maxillary and mandibular molars. The lower
appliance has a horizontal arm that extends laterally from
the crown of the lower molar, and the upper molar crown
has a vertical arm that guides the lower jaw forward into
the desired position by sliding it. When properly placed, the
only way for the patient to bite is to slide the lower jaw for-
ward so that the lower horizontal arm slides in front of the
arm of the appliance™.

The mandibular anterior repositioning appliance
reduces the overjet by moving the teeth. In Class II correc-
tive appliances such as the mandibular anterior reposition-
ing appliance, the mandibular teeth are proclined in the
front, while the maxillary teeth are retroclined, thus cam-
ouflaging the different size of the jaws. In patients with a
deep bite, it leads to a lift of the overbite and an increase in
the lower third of the face.

This appliance is ideal for patients with minimal coop-
eration and in whom the mandible is underdeveloped. It is
worn for about 7 months and during this time it gently
repositions the lower jaw forward. If the patient has previ-
ously had problems with the temporomandibular joint or
headaches and ear problems, with this therapy these prob-
lems will fade away.

6. The Forsus

The Forsus appliance is a fixed functional appliance
that is used in combination with fixed appliances and
allows for distalization of the molars. It works by moving
the maxillary teeth distally and the mandibular teeth
mesially, moving the mandible into the desired position. It
is used instead of a headgear or instead of using elastics.

The appliance consists of a spring which is fixed at one
end to the bends of the first permanent maxillary molars on
each side, and at the other end is placed on the arch of the
fixed appliance on the mandible in the space between the
canine and the first premolar. These springs move the
mandible into the desired anterior position. The orthodontist
will determine the size and strength of the appliance in the
same way as he would for the elastics. He will also determine
at what period of treatment it will be used states Bishara®.

The Forsus appliance corrects Class II malocclusion by
moving maxillary teeth distaly and mandibular teeth
mesialy. It replaces headgear or elastics. It also reduces the
ANB angle, overjet, overbite, while improving molar rela-
tionships and facial height.

7. The Jasper Jumper

The Jasper Jumper appliance is a fixed functional
orthodontic appliance, regarded asan effective alternative
option for the treatment of Class II malocclusion. It con-
sists of an intraoral flexible power element and an anchor-
age part. It is an appliance that is well tolerated by patients.
This appliance uses light continuous forces for Class II cor-
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rection, according to the principle of dentoalveolar
changes, and is useful if the growth and development of the
jaws is nearing completion or has already been complet-
ed.Itsonly significant skeletal effect is theinhibitionof max-
illarygrowth®.

In their study, Patel et al.”> compared the effects of the
Jones jig appliance and the pendulum appliance, and con-
cluded that when using both appliances, the maxillary
central incisors had labial tipping, protrusion, and mild
extrusion, and the maxillary premolars had mesial dis-
placement in both groups, but in the group using the Jones
jig appliance, the mesial displacement was more pro-
nounced, and extrusion of the premolars also occurred,
which means a greater loss of anchorage during distaliza-
tion of the molars. In both groups, distal displacement,
distal tipping, and mild intrusion of the maxillary first
molars occurred. The average value of distalization of the
molars at each month, as well as at the end of treatment,
was similar in both groups.

8. Frog

Frog is an appliance designed for distalization of the
maxillary first molars, which corrects Class II malocclu-
sion. The classic Frog appliance includesof bends for the
maxillary first molars and occlusally wire rests on the pre-
molars fixed with composite on the occlusal surface.A
palatal acrylic button that connects the wire elements and
a screw. It resembles a frog, hence its name. It contains a
special expansion screw that is activated from the anteri-
or®.

Burhan A.S.* conducted a study in which he included 2
groups of subjects. In the first group, the subjects wore only
a Frog appliance, while in the second group, in addition to
the Frog appliance, a high-traction headgear was included.
He concluded that in the first group, the Frog appliance
enabled: distalization of the maxillary first molars but with
a large loss of anchorage, axial tipping of the maxillary
molars occurred, mesial movement of the premolars that
served as anchorage, and posterior rotation of the mandible
occurred. While in the other group, these side effects were
minimal or even completely eliminated due to the use of
the headgear.

These appliances have the disadvantage that when
worn, the anchorage can loosen, leading to molar tipping,
extrusion with the appearance of an open bite, and an
increased overjet.

Appliances used for distalization of maxillary first
molars:

1. The headgear
The headgear was first introduced in 1860 by William
Kingsley. It consists of two main components: a facebow

and support elements that can be worn either around the
neck - neck strap or overthe head - head cap. The facebow
is divided into an outer bow and an inner bow that are
interconnected by elastic traction. The inner bow is usu-
allyattachedto the first permanent molars, but can also be
securedwith splints or functional appliances®.

Thekey mechanismof orthopedic treatment with a
headgear is the compression of the maxillary sutures,
which modifies the growth and type of bone apposition in
the sutures of the maxilla. As a result, the normal down-
ward and forward development of the maxilla is sup-
pressed or prevented, allowing the mandible to grow and
develop normally®.

The most appropriate type of headgear for the distal-
ization of maxillary molars and the correction of Angle
Class II malocclusion is one with occipital traction, with
a force of 400 to 600 grams, and worn for 12 to 16 hours
per day, pointed out Bishara®. The force vector should be
directed distally and pass through or above the center of
resistance of the maxillary molars.

2. Pendulum

In 1992, James Hilgers introduced and described the
pendulum as an orthodontic appliance used for distaliza-
tion of the first maxillary molars, correction of Angle's
dental Class II, correction of rotated maxillary first per-
manent molars, and transversal expansion of the maxilla
by placing an ortodontic screw*.

The pendulumappliancemaybe usedindependeltyor
inconjunctionwith a fixed appliance. The appliance con-
tains an acrylic plate and two types of wire elements: pen-
dulum springs and anterior retention elements. The
reduced acrylic plate, or Nance acrylic button, rests on the
palate, and springs are connected to it, which are a source
of light, continuous forces with a posterior direction of
action. The bandscemented onthe first permanent molars
have palatal tubes for attaching the springs from the appli-
ance”.

According to Byloff and Darendeliler34the pendulum
appliance distalizes the maxillary molars by 1.2 mm per
month with a force of 200-250 grams on each side of the
dental arch. Diaz et al.* conducted a study in which a
patient wearing a pendulum appliance distalized the max-
illary molars by 1 mm per month, using a force of 200-
250 gr.

Indications for using the pendulum appliance are: in
patients who need to provide space in the sagittal and
transverse directions, correcting Class II according to
Angle and providing space for accommodating the maxil-
lary canines, derotation of the maxillary permanent
molars and when it is necessary to correct the mesial posi-
tion of the maxillary first molar during premature extrac-
tion of the second deciduous molar?.
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3. The Distal Jet

The Distal Jet is an appliance consisting of a pair of
bilateral tubes connected to an acrylic Nance button and
NiTi springs that generate a force of 240 grams. The wire
from the Nance button is connected to the premolars'
anchorage metal bends. Bends are also placed on the
maxillary first molars'.

The Distal Jet appliance requires minimal patient
cooperation because it is fixed, acts with a constant force
on the molars, resulting in a smaller distal tipping of the
maxillary molars during their distalization than other
appliances, concluded Ferguson et al.*. In comparison,
the headgear, although more hygienic, requires greater
patient cooperation. Both appliances have an almost
equivalent value of distalization of the maxillary molars,
but the Distal Jet appliance has better control of changes
in facial height**.

Conclusion

The treatment of patients with malocclusion Class 11
division 1 depends of morphological variations of the
malocclusion itself and the time period in which the
patient consulted an orthodontist. Treatment may begin
with removable appliances Twin block appliance during
the patient’s intensive growth period. This appliance
guides the maxilla and mandible in a direction which
will allow for easier correction of the malocclusion.

Fixed orthodontic appliances play a crucuial role in
the correction of Angle Class II division 1 malocclusion
by addressing both skeletal and dental discrepancies.
These modalities include devices such as the headgear,
pendulum appliance, Herbst appliance, distal jet, Jusper
Jumper, MARA, Forsus appliance, frog and other distal-
ization techniques, which work by modifying jaw
growth, repositioning teeth and improving occlusal func-
tion.In some cases, in addition to the use of fixed appli-
ances, it is necessary to extract premolars in the maxil-
lary dental arch.

Advancements in fixed orthodontic therapy have
ledto more effective, stable and predictable outcomes,
often reducing the need for extractions or surgical inter-
vention.However, whenlarge skeletal discrepancies are
present, an orthodontic-surgical approach may be
required.

The choice appropriate appliance depends on the
severity of malocclusion, patient compliance and treat-
ment goals. Ongoing research and technological
improvements in fixed modalities will continue to
enhance treatment efficacy and long-term stability.
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