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Review Article

In mixed dentition, many Class Il patients present with increased overjet, compromised facial esthetics, psychosocial
concerns, and risk of incisor trauma. A key clinical question is whether functional appliance therapy should begin early
(8-10 years) to maximize growth potential, or be delayed until late mixed or early permanent dentition (11-13 years).
Initiating treatment at the appropriate stage is essential, as unnecessarily prolonged therapy may negatively affect

esthetics, compliance, and comfort.
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INTRODUCTION

Functional appliances represent a group of
orthodontic devices designed to modify the activity of
orofacial muscles controlling mandibular posture and
function, thereby transmitting forces to teeth and
supporting bone. By altering the sagittal and vertical
position of the mandible, these appliances influence
muscular activity and produce both orthopedic and
orthodontic effects [1]. Most functional appliances
operate by advancing the mandible in growing patients
and are particularly effective in  correcting
anteroposterior discrepancies, especially in cases of mild
to moderate Class 11 malocclusion. Class |l
malocclusions, among the most prevalent orthodontic
problems, are characterized by a forward positioning of
the maxilla relative to the mandible. (Management
strategies generally follow either a two-phase or one-
phase approach. The two-phase protocol involves early
intervention in the mixed dentition using functional
appliances to address skeletal imbalances, followed by
fixed appliances in the permanent dentition. Conversely,
the one-phase approach addresses the malocclusion in a
single comprehensive treatment during the permanent
dentition. This review will explore various
myofunctional and orthopedic appliances, alongside
other modalities, for early correction of Class Il skeletal
and dental discrepancies in growing patients [2].

Class Il malocclusion

Class Il malocclusion is one of the most
prevalent orthodontic problems, accounting for
approximately one-third of orthodontic patients [3] " is
defined by a distal relationship of the mandibular
dentition relative to the maxilla, often associated with an
increased overjet and convex facial profile [4] Etiology
is multifactorial, involving genetic, skeletal, dental, and
functional components, with mandibular retrusion being
the most common skeletal characteristic [5]. Clinically,
Class Il malocclusion may present with compromised
facial esthetics, functional disturbances, increased risk of
incisor trauma, and psychosocial concerns [6]. Early
diagnosis and appropriate timing of intervention are
critical, as growth modification with functional
appliances may help reduce skeletal discrepancy and
improve treatment outcomes in growing patients [7].

Etiology of Class 11 Malocclusion

The etiology of Class Il malocclusion is
considered multifactorial, involving both genetic and
environmental influences. Genetic factors contribute
substantially, often expressed through an additive
polygenic inheritance pattern, which predisposes
individuals to skeletal discrepancies such as mandibular
retrusion or maxillary protrusion [8]. The mouth
breathing habit also can lead to different type of
malocclusion such as class 1l malocclusion. The
malocclusion occurs due to change in related functional
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demands in craniofacial musculature and their obligatory
response, not due to the change in breathing pattern [9].
Premature loss of maxillary primary molars can
contribute to the development of Class 1l malocclusion.
The absence of these teeth permits mesial drifting of the
maxillary first permanent molar, which, if initially in an
end-on relationship with the mandibular molar, may shift
into a full dental Class |1 relationship. This suggests that
local environmental factors are more strongly implicated
in dental Class Il malocclusions than in skeletal cases.
Therefore, accurate identification of etiological factors is
essential in formulating an appropriate treatment strategy
for Class Il patients [10].

Growth spurt

Growth refers to the quantitative increase in cell
size and number, whereas development denotes the
qualitative process of cellular differentiation and
functional specialization. Both are fundamental
considerations in orthodontics, as they directly and
indirectly influence treatment outcomes. Growth
modification can be advantageous in correcting skeletal
discrepancies, particularly in Class Il and Class 111 cases.
However, growth may also exacerbate certain
malocclusions, necessitating treatment postponement.
For instance, progressive mandibular growth can worsen
a Class Il skeletal pattern, and vertical growth
tendencies may aggravate anterior open bite. In such
situations, delaying intervention until growth completion
may be more appropriate [11]. Post-treatment stability is
strongly influenced by residual growth, which must be
carefully considered when planning retention protocols.
In Class Il patients, prolonged retention is often required,
as mandibular growth may continue into the late teenage
years or even early twenties, whereas maxillary growth
typically ceases earlier. This differential growth potential
can contribute to relapse if not managed appropriately
[12]. Several methods have been proposed to predict
growth, particularly the onset of the pubertal growth
spurt, which is critical for timing orthodontic
interventions. These include chronological age, dental
development staging, serial measurements of standing
height plotted on growth charts, evaluation of secondary
sexual characteristics, and radiographic indicators of
skeletal maturation [13,14]. Richard Scammonl5
proposed that the different tissues and systems of the
body have different growth patterns, from the
orthodontic perspective, maxillary and mandibular
growth follows a pattern that is part way between neural
and somatic growth, with the mandible following the
somatic curve more closely than the maxilla. Growth
velocity differs between sexes and is closely linked to the
timing of the pubertal growth spurt. In females, the peak
height velocity typically occurs between 11-12 years of
age, whereas in males, occurs later, usually between 13—
14 years [15]. On average, girls reach their maximum
growth velocity about 2 years earlier than boys. After the
pubertal spurt, growth velocity declines until growth
completion, which generally occurs around 15-16 years
in females and 18-20 years in males [16].

Treatment of C lass 11 Anomalies

Management of Class Il malocclusion can be
initiated at different developmental stages using a variety
of treatment approaches and appliances. In skeletal Class
Il cases, treatment is typically directed toward either
restricting maxillary growth, enhancing mandibular
growth, or employing a combination of both strategies,
depending on the underlying skeletal discrepancy [17].
By contrast, dentoalveolar Class Il malocclusions are
generally addressed through repositioning of the
maxillary and/or mandibular dentition, with therapeutic
options including distalization of maxillary teeth, mesial
movement of mandibular teeth, or a combination of both
[18].

Treatment In Early Mixed Dentition (Two Phase
Approach)

Two-phase treatment represents a pediatric
orthodontic strategy that integrates dental alignment with
functional occlusal correction. The goal is to guide
normal jaw growth, ensure proper eruption of permanent
teeth, and address problems such as premature tooth loss,
crowding, increased overjet, crossbite, and other
developing malocclusions [3]. A central challenge in this
approach is determining the optimal timing of
intervention, particularly whether treatment should begin
during the early mixed dentition or be postponed until the
late mixed or permanent dentition. Early treatment, or
Phase I, generally involves 6-12 months of active
therapy aimed at modifying the dentoskeletal
relationship. Following eruption of the permanent
dentition, Phase Il—the comprehensive “finishing”
stage—focuses on final alignment and occlusal detailing
[19].

Treatment In Late Mixed Dentition

By beginning treatment in the late stages, at
least 90% of all growing patients can be successfully
treated in only one phase. Identified mixed dentition
development stage by removing all deciduous teeth
except the "E"s are deciduous second molars. Implicit in
this view is that there are few, if any, benefits that are
unique to and dependent on earlier treatment. In addition,
habit control and the use of passive appliances are
implied, such as space maintainers and minor alignment
of incisors for esthetics or trauma reasons, is not
considered part of conventional two-phase treatment
[20]. Two of the most frequent orthodontic concerns in
children are dental crowding (in Class | or Class Il
malocclusions) and the correction of Class |l
discrepancies. In many cases, the leeway space provides
sufficient room to achieve proper alignment of the
permanent dentition. Thus, crowding can often be
resolved during the mixed dentition stage by preserving
and utilizing this space. This is based on the fact that the
combined mesiodistal widths of the primary canine and
first molar approximate those of the permanent canine
and first premolar, while the difference between the
primary second molar and its successor (second
premolar) accounts for the so-called “E” space. If this
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space is preserved articularly in the late mixed dentition
crowding can frequently be managed without
extractions. In situations where a primary canine is lost
prematurely, placement of a passive lingual arch can help
maintain arch length and prevent space loss [21].

Class Il Functional Appliances

The term functional appliance refers to a class
of orthodontic appliances that are meant to alter the
activity of the numerous muscle groups that regulate the
function and posture of the mandible in order to transmit
forces to the teeth and basal bone. There are many
different types of functional appliances, but the majority
of them work on the idea of moving the mandible
forward in growing patients. They are particularly
efficient in changing the anteroposterior occlusion of the
upper and lower jaws, most commonly in patients with
mild to moderate Class Il skeletal discrepancy [1].

Type of Myofunctional Appliances
Activator

Is one of the earliest and most widely used
removable functional appliances, introduced by
Andresen and Haupl in the 1920s. It is primarily
designed for the treatment of skeletal Class |l
malocclusions in growing patients. The appliance works
by posturing the mandible forward, which alters
neuromuscular activity and transmits forces to the
dentoalveolar and skeletal structures. This functional
mandibular advancement stimulates condylar growth
and remodeling of the glenoid fossa, while
simultaneously influencing dental eruption patterns.
Clinically, the Activator is bulky and often requires
significant patient compliance, as it is typically worn
only at night and during home hours. Modifications of
the Activator, such as the Hansa Activator, Balters
Bionator, and Harvold Activator, have been developed to
improve comfort and efficiency. The appliance has
shown effectiveness in reducing overjet and improving
sagittal interarch relationships, particularly in patients
with mandibular retrognathism [22].

Bionator Appliance

Introduced by Balters in the 1950s, is a
removable functional appliance designed primarily for
the correction of skeletal Class Il malocclusion in
growing patients. It works by advancing the mandible
forward, which alters the functional environment of the
orofacial musculature and promotes adaptive skeletal
and dental changes. Compared with the bulkier
Activator, the Bionator is less obtrusive, easier for
patients to tolerate, and permits limited speech and
swallowing during wear [7].

There are three main types:
e Bionator I: Designed for Class Il correction
through mandibular advancement.
e Bionator Il (Open-bite Bionator): Modified for
anterior open bite correction by controlling
vertical development.

e Bionator IlI: Intended for Class Il cases by
restraining mandibular growth and encouraging
maxillary development.

Clinical studies have shown the Bionator to be
effective in reducing overjet, improving sagittal jaw
relationships, and enhancing facial esthetics when
patient compliance is adequate [23].

Twin Block Appliance

developed by William Clark in the 1980s, is one
of the most widely used and effective functional
appliances for correcting skeletal Class Il malocclusion
in growing patients. Unlike bulky single-piece
appliances (e.g., Activator, Bionator), the Twin Block
consists of two separate plates-one for the maxillary arch
and one for the mandibular arch—designed with occlusal
bite blocks that interlock at an angle (typically 70°). This
configuration postures the mandible forward during
function, thereby stimulating mandibular growth,
remodeling of the temporomandibular joint, and
dentoalveolar adaptation. Advantages, Comfortable and
less bulky, allowing better speech and compliance
compared to earlier appliances, Can be worn full-time,
even while eating, which increases treatment efficiency,
produces both skeletal and dentoalveolar changes,
reducing overjet and improving facial profile.
Limitations, requires good patient cooperation for full-
time wear, may cause initial discomfort and bite opening
[24].

Clinical effectiveness Studies show that Twin
Block therapy can significantly reduce overjet, improve
sagittal jaw relationships, and enhance facial esthetics
when applied during the pubertal growth spurt.

Frankel Appliance

Developed by Rolf Frankel in the 1960s, is a
tissue-borne functional regulator designed to correct
skeletal and dental discrepancies by modifying the
functional environment of the orofacial musculature.
Unlike tooth-borne appliances such as the Activator or
Twin Block, the Frankel appliance acts mainly on the
perioral musculature, vestibule, and soft tissues,
encouraging favorable skeletal growth while reducing
abnormal muscular pressures on the dentition. Promotes
muscular and functional re-education, improving long-
term stability, increases arch width and space by
removing restrictive soft-tissue forces, efective in
growing patients during mixed dentition. The
disadvantages are bulky design may affect speech and
require strong patient compliance, less commonly used
today compared with twin block due to comfort issues
[25].

There are different designs, each tailored for specific
malocclusions:
e FR-I: Used for Class | cases with crowding and
for mild Class Il correction.
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e FR-II: Specifically designed for skeletal Class
Il malocclusion caused by mandibular
retrusion.

e FR-1II: Intended for skeletal Class 111 correction
by influencing maxillary development and
restraining mandibular protrusion.

e FR-1V: Developed for open bite and vertical
discrepancies.

Herbst appliance

Introduced by Emil Herbst in 1905 and
reintroduced by Hans Pancherz in the 1970s, is a fixed
functional appliance primarily used to correct skeletal
Class Il malocclusion caused by mandibular retrusion.
Unlike removable functional appliances (e.g., Activator,
Bionator, Twin Block), the Herbst is a non-removable,
fixed device, which ensures continuous mandibular
advancement and reduces reliance on patient
compliance.

The appliance typically consists of bilateral
telescopic mechanisms (pistons and tubes) attached to
the maxillary and mandibular arches, holding the
mandible in a forward posture. This stimulates
remodeling of the condyle and glenoid fossa, enhances
mandibular  growth  expression, and produces
dentoalveolar changes such as proclination of
mandibular incisors and retroclination of maxillary
incisors. Advantages, does not rely on patient
compliance (fixed), can be used in both early and late
adolescence, effective in reducing overjet and improving
sagittal  relationships.  Limitations, may cause
proclination of mandibular incisors and anchorage loss,
can induce soft tissue irritation or appliance breakage,
bulky, may initially affect mastication.

Clinical effectiveness

Herbst therapy has demonstrated significant
improvements in Class Il correction, particularly when
applied during the pubertal growth spurt. Pancherz’s
long-term studies show both skeletal and dentoalveolar
contributions to correction, with stable results when
followed by comprehensive fixed appliance therapy [26].

Jasper Jumper appliance

Is composed of two main components: a force
module and anchorage parts. The force module consists
of a flexible stainless steel coil spring encased in an
opaque gray polyurethane covering, which also extends
partially over the anchoring ends. Stainless steel caps are
attached at both ends of the spring core. Earlier designs
lacked this polyurethane overlap, which often resulted in
frequent module breakages. To improve clinical
adaptability, the modules are manufactured for either the
right or left side of the arch and are available in seven
lengths ranging from 26 mm to 38 mm, in 2 mm
increments, with the size engraved on the maxillary end.
Clinically, the Jasper Jumper is relatively easy to insert
and activate, while also producing intrusive forces on
both molars and incisors. However, disadvantages

include a higher risk of breakage, reduced force delivery
when the mouth is slightly open (e.g., during sleep in
mouth breathers), and susceptibility to mechanical
fatigue. Despite these limitations, it has been widely
employed for the correction of Class Il malocclusions
and has been evaluated for its dentoalveolar and
craniofacial effects [27].

Orthodontic Headgear

Orthodontic headgear is a type of extraoral
appliance used to apply controlled forces to the dentition
and skeletal bases, especially the maxilla, via
connections to the teeth (often molars). It acts by
anchoring to the head or neck, thereby transmitting
forces externally to influence growth or tooth movement.
Its primary applications include restraining forward
growth of the maxilla in Class Il cases, distalizing
maxillary molars, or in reverse-pull (facemask) variants,
protracting the maxilla in Class 111 cases [28].

Types and Force Directions

e  Cervical pull (neck strap) headgear: applies a mostly
backward and downward force to the upper molars;
often used to control maxillary forward growth or
distalize molars.

e High pull (parietal or helmet type) headgear: applies
force vector more upward and backward, helpful in
controlling vertical growth in addition to sagittal
correction.

o Reverse-pull headgear (facemask / protraction
headgear): used in Class 111 or maxillary deficiency
cases to pull the maxilla forward; it applies forward
and often downward force on the maxilla via elastics
anchored to a facemask frame [29].

Clinical Considerations & Evidence

e Timing: Studies suggest that earlier application of
headgear (during earlier mixed dentition) may yield
better arch width maintenance and dental arch
outcomes compared to delayed use. For example,
Hannula et al., (2023) found that earlier cervical
headgear treatment resulted in longer maintenance
of maxillary arch width gains versus later
intervention.

e Compliance: Patient adherence remains a key
determinant of success. A recent study using a
“Smartgear” system to monitor compliance in
headgear wear reported average actual daily wear of
~6.7 hours (versus recommended longer durations),
and showed that informing patients of monitoring
marginally improved wear time.

e Effectiveness in Class Il: Headgear continues to be
effective for distalizing maxillary molars and
restraining maxillary growth in Class Il patients, but
its usage has declined, partially due to compliance
challenges and the advent of intraoral alternatives
(e.g., miniscrew-based anchorage, fixed functional
appliances).

e Recent innovations: A 2025 study introduced a 3D-
printed J-hook headgear variant, comparing its
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advantages and limitations relative to conventional
methods and temporary anchorage devices [30].

CONCLUSION

Different types of devices and their innovative

adaptations that have demonstrated their effectiveness in
the early therapy of developing class Il patients are
included in myofunctional appliances for class 1l
malocclusion, nevertheless, the selection of the choice of
one appliance over another is heavily influenced by the
cause of the malocclusion and the orthodontist's accurate
assessment of each situation.

REFERENCES

1.

10.

Kumar, M. D., Pottipalli Sathyanarayana, H., &
Kailasam, V. Effectiveness of Functional
Mandibular Advancer in Patients with Class Il
Malocclusion: A Systematic Review and Meta-
analysis. Turkish Journal of Orthodontics, 36(4),
270-279. doi:10.4274/TurkJOrthod.2022.2022.110
PubM

Cardarelli, F., Drago, S., Rizzi, L., Bazzani, M.,
Pesce, P., Menini, M., & Migliorati, M. (2024).
Effects of Removable Functional Appliances on the
Dentoalveolar Unit in Growing Patients. Medicina,
60(5), 746.
https://doi.org/10.3390/medicina60050746

Proffit WR, Fields HW, Larson BE, Sarver DM.
Contemporary Orthodontics. 6th ed. Elsevier; 2018.
Rakosi T, Jonas |, Graber TM. Orthodontic
Diagnosis. Stuttgart: Thieme; 19809.

McNamara JA Jr. Components of Class Il
malocclusion in children 8-10 years of age. Angle
Orthod. 1981;51(3):177-202. do0i:10.1043/0003-
3219(1981)051<0177: COCMIC>2.0.CO;2

Janson G, Sathler R, Fernandes TMF, Branco NC,
de Freitas MR. Correction of Class Il malocclusion
with Class Il elastics: a systematic review. Am J
Orthod Dentofacial Orthop. 2015;147(3):S76-S85.
doi: 10.1016/j.ajod0.2014.07.030

Jena AK, Livas C, Kuijpers-Jagtman AM. Skeletal
and dentoalveolar effects of Twin-block and
Bionator appliances in Class Il treatment: a
comparative study. Am J Orthod Dentofacial
Orthop. 2006;130(5):594-602. doi:
10.1016/j.ajodo.2005.02.025

Perillo L, Esposito M, Caprioglio A, Attanasio S,
Santini AC, Carotenuto M. Orthodontic treatment
need for adolescents in the Campania region: The
malocclusion impact on oral health quality of life.
Eur J Paediatr Dent. 2010;11(4):210-214.
doi:10.12816/0002793

Lin L, Liu S, Wang B, et al., The impact of mouth
breathing on dentofacial development. Front Public
Health. 2022; 10:929165.
d0i:10.3389/fpubh.2022.929165

Moorrees CFA, Chadha JM. Available space for the
incisors during dental development—A growth
study based on physiologic age. Angle Orthod.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

1962;32(1):12-22. doi:10.1043/0003-
3219(1962)032<0012: ASFTID>2.0.CO;2

Baccetti T, Franchi L, McNamara JA Jr. An
improved version of the cervical vertebral
maturation (CVM) method for the assessment of
mandibular growth. Angle Orthod. 2002;72(4):316—
323. d0i:10.1043/0003-3219(2002)072<0316:
AIVOTC>2.0.CO;2

Littlewood SJ, Kandasamy S, Huang G. Retention
and relapse in clinical practice. Aust Dent J. 2017;62
Suppl 1:51-57. doi:10.1111/adj.1247

H&gg U, Taranger J. Maturation indicators and the
pubertal growth  spurt. Am J  Orthod.
1982;82(4):299-3009. doi:10.1016/0002-
9416(82)90462-X

Baccetti T, Franchi L, McNamara JA Jr. An
improved version of the cervical vertebral
maturation (CVM) method for the assessment of
mandibular growth. Angle Orthod. 2002;72(4):316—
323. d0i:10.1043/0003-3219(2002)072<0316:
AIVOTC>2.0.CO;2

Bjork A, Helm S. Prediction of the age of maximum
puberal growth in body height. Angle Orthod.
1967;37(2):134-143. doi:10.1043/0003-
3219(1967)037<0134: POTAOM>2.0.CO;2

H&gg U, Taranger J. Maturation indicators and the
pubertal growth  spurt. Am J  Orthod.
1982;82(4):299-309. doi:10.1016/0002-
9416(82)90462-X

Schopf P, Pancherz H, Meyer-Marcotty P, Heiland
M, Kubein-Meesenburg D, Kirschneck C.
Variability of growth modification in patients
treated with functional appliances: a review. J
Orofac Orthop. 2008;69(6):381-392.
d0i:10.1007/s00056-008-0817-5

Diedrich PR, Fritz UB, Weiland FJ. Biomechanics
and treatment strategies in Class Il malocclusions. J
Orofac Orthop. 2008;69(1):12-25.
d0i:10.1007/s00056-008-0711-1

Tulloch JF, Phillips C, Koch G, Proffit WR. The
effect of early intervention on skeletal pattern in
Class Il malocclusion: a randomized clinical trial.
Am J Orthod Dentofacial Orthop. 2004;125(6):657—
667. doi: 10.1016/j.ajodo.2003.06.003

Arnold S. One-phase versus two-phase treatment:
are two really necessary? J Clin Orthod.
2000;34(9):523-526. PMID: 11026545

Nance HN. The limitations of orthodontic treatment.
Am J Orthod Oral Surg. 1947;33(4):177-223.
d0i:10.1016/0096-6347(47)90187-1

McNamara JA Jr. Components of Class |l
malocclusion in children 8-10 years of age. Angle
Orthod. 1981;51(3):177-202. doi:10.1043/0003-
Cozza P, Baccetti T, Franchi L, De Toffol L,
McNamara JA Jr. Mandibular changes produced by
functional appliances in Class Il malocclusion: a
systematic review. Am J Orthod Dentofacial
Orthop.  2006;129(5): 599.e1-599.e12.  doi:
10.1016/j.ajod0.2005.11.010

[ © 2025 Scholars Journal of Dental Sciences | Published by SAS Publishers, India

[ 150 |



https://pubmed.ncbi.nlm.nih.gov/38164015/?utm_source=chatgpt.com
https://doi.org/10.3390/medicina60050746

Alaa Abdulsattar Jassim & Hadeel Mazin Akram, Sch J Dent Sci, Nov, 2025; 12(10): 146-151

24.

25.

26.

217.

O’Brien K, Wright J, Conboy F, et al., Effectiveness
of early orthodontic treatment with the Twin-block
appliance: a multicenter, randomized, controlled
tria. Am J Orthod Dentofacial Orthop.
2003;124(3):234-243. d0i:10.1016/S0889-
5406(03)00418-3

Frankel R. The treatment of Class Il, Division 1
malocclusion with functional correctors. Am J
Orthod. 1969;55(3):265-275. d0i:10.1016/0002-
9416(69)90224-9

Farouk K, El-Bialy T, El Baz N, et al., Treatment
effects of Herbst appliance in skeletal Class Il
malocclusion: a CBCT-based comparative study.
Scientific Reports. 2023;13:19183.
d0i:10.1038/s41598-023-37394-5

Pupulim DC, Henriques JFC, Freitas KMS, Fontes
FPH, Fernandes TMF. Class Il treatment effects
with fixed functional appliances: Jasper Jumper vs.

28.

29.

30.

Forsus fatigue-resistant device. Orthod Craniofac
Res. 2022;25(1):134-141. doi:10.1111/0cr.12515
Hussain U, Shah AM, Rabi F, Campobasso A,
Papageorgiou SN. Vertical effects of cervical
headgear in growing patients with Class 1l
malocclusion: a systematic review and meta-
analysis. Eur J Orthod. 2023;46(1):ejad053.
DOI:10.1093/ejo/cjad053 ResearchGate

Rasheed AT, Biswas PP, Sreya MA. Effect of
reciprocal headgear forces on the calvarium: a
finite element study. Am J Orthod Dentofacial
Orthop. 2023;163(3):347-356.
DOI:10.1016/j.ajodo.2021.12.020 PubMed

Elie Amm, Lara Maalouf, Marwan Mansour, James
Vaden.  “Three-dimensional  printed  J-hook
headgear: revisiting the clinical utility.” AJO-DO
Clinical Companion. 2025.
d0i:10.1016/j.xaor.2025.05.006
ScienceDirect+2Ajodo Clinical Companion+2

[ © 2025 Scholars Journal of Dental Sciences | Published by SAS Publishers, India

[ 151 |



https://www.researchgate.net/publication/374922343_Vertical_effects_of_cervical_headgear_in_growing_patients_with_Class_II_malocclusion_a_systematic_review_and_meta-analysis?utm_source=chatgpt.com
https://pubmed.ncbi.nlm.nih.gov/36464568/?utm_source=chatgpt.com
https://www.sciencedirect.com/science/article/abs/pii/S2666430525000779?utm_source=chatgpt.com

