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Clinical efficacy of aligners with mandibular advancement
in treatment of Class Il malocclusions compared to
conventional functional appliances: A systematic review

Deimanté Kuzminskaite', Jurga Liatukiené', Juozas Zilinskas’

SUMMARY

Background and objectives. Clear aligners were initially limited to the treatment of mild
malocclusions. Recent advancements have expanded their use to skeletal Class II correction
through mandibular advancement features designed to mimic conventional functional appli-
ances. However, evidence regarding their clinical effectiveness, particularly compared with
traditional functional appliances, remains limited. The aim of this systematic review is to evalu-
ate the clinical effectiveness of clear aligners with mandibular advancement in the management
of Class II malocclusion, in comparison with conventional functional orthopedic appliances.

Material and methods. The protocol of the systematic review is in line with the PRISMA
requirements, papers published in English language between 2020 and 2025 were searched in
PubMed, ScienceDirect, The Cochrane Library and Google Scholar databases using the PICO
framework. The ROBINS-I tool was used to assess the risk of bias.

Results. A total of 726 articles were identified. After eliminating duplicates and applying
eligibility criteria, nine studies involving 412 patients were included, primarily using cepha-
lometric analyses to evaluate skeletal and dental changes before and after treatment. Despite
variability in the parameters assessed and methodologies used, both aligners with mandibular
advancement and conventional functional appliances showed similar skeletal and dental cor-
rection. Consistent reductions in overbite and overjet, increases in SNB as well as decreases
in ANB and Wits appraisal.

Conclusion. Aligners with mandibular advancement appear to be an effective option for
treating Class Il malocclusions in growing patients, demonstrating similar dentoalveolar and
skeletal effects to conventional functional appliances. However, methodological limitations
and heterogeneity among studies restrict the strength of the evidence.

Keywords: mandibular advancement, functional appliances, invisalign mandibular advance-

ment, Class II malocclusion, mandibular skeletal retrusion.

INTRODUCTION

Class II malocclusion is one of the most
common orthodontic problems, with a reported
prevalence of approximately 20-25% globally (1).
Individuals presenting with this condition may dem-
onstrate skeletal and dentoalveolar discrepancies
with mandibular retrognathism present in most of
the cases (1-4). Malocclusion can have a substantial
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impact on an individual’s quality of life by impairing
orofacial functions such as mastication and speech
while also exerting psychological and social effects
due to its effect on appearance (5-6).

A range of functional appliances has historically
been used for the treatment of Class I malocclusion,
aiming to promote mandibular growth by maintain-
ing the mandible in an advanced position. Among
these appliances, the Twin Block and Herbst are the
most commonly used removable and fixed options,
respectively (6).

A major limitation of removable functional
appliances is patient compliance (7-8). These ap-
pliances are often bulky and difficult to tolerate
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because they can interfere with speech and normal
oral function, leading some patients to discontinue
their use. In addition, they have high production
costs and must be worn for extended periods—typi-
cally 9 to 18 months—to achieve correction of Class
II malocclusions (9-10).

Fixed Class II correctors, such as the Herbst
appliance, are less dependent on patient compliance.
However mandibular mobility may be restricted,
they are susceptible to breakage, and frequently lead
to undesirable dental compensations, most notably
excessive flaring of mandibular incisors (11-12).

In 2017, Invisalign introduced a mandibular
advancement (MA) feature incorporated into its
clear aligners to assist in the correction of Class II
malocclusions in growing patients. The MA feature
mimics the twin-block appliance and is similarly
composed of inclined planes positioned buccally in
the posterior region of the aligners to posture the
mandible forward. Mandibular advancement align-
ers offer several advantages, including enhanced
aesthetics, increased patient comfort and the ability
to simultaneously address orthodontic and orthope-
dic treatment goals. These benefits are critical for
promoting patient compliance, which is essential for
optimizing treatment outcomes and reducing overall
treatment duration (13-16).

Despite these proposed benefits, evidence
supporting its effectiveness has remained limited,
largely due to the extended treatment duration re-
quired in growing patients and the lack of long-term
follow-up studies. Consequently, the clinical effi-
cacy of mandibular advancement aligners compared
with conventional functional orthopedic appliances
remains unclear. Therefore, this systematic review
aimed to evaluate the effectiveness of clear aligners
incorporating mandibular advancement in the treat-
ment of growing patients with Class Il malocclusion,
compared with traditional functional appliances.

MATERIAL AND METHODS

Study protocol

The current systematic review was conducted
according to the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA)
guidelines (17).

Focus question

The objective of this review was to address
the focus questions: How effective are mandibu-
lar advancement aligners in treatment of Class Il
malocclusion compared to conventional orthopedic
appliances? The focus question was developed based
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on the Population, Intervention, Comparison, and
Outcomes (PICO) design (18).

Population: Growing pediatric patients diag-
nosed with Class II malocclusion requiring func-
tional appliance therapy.

Intervention: Treatment of skeletal Class II mal-
occlusion with mandibular advancement aligners.

Comparison: Class 11 orthopedic functional
appliances.

Outcomes: Efficiency and clinical outcomes
of mandibular advancement aligners compared
with conventional functional appliances in Class II
malocclusion treatment.

Search Strategy

A comprehensive search was performed in Pub-
Med, Science Direct, Google Scholar and Cochrane
Library electronic databases to identify records
published from 2020 to 2025. The search strategy
used a combination of keywords and MeSH terms
to ensure a comprehensive retrieval of studies. The
syntax included terms such as: (”Class Il malocclu-
sion” OR “’Mandibular retrusion’”) (“clear aligner”
OR “mandibular advancement”[MeSH Terms]
OR ”functional aligners™) (“functional appliance”
OR “Twin-Block” OR “Herbst”) NOT (“’orthog-
nathic surgery”’[MeSH Terms] OR “’surgery”” OR
“’osteotomy”’[MeSH Terms]).The search syntax was
adapted for each database to align with its respective
indexing system and search requirements.

Selection of studies

Two authors independently conducted the study
selection in a two-stage process. In the first stage,
titles and abstracts of all retrieved records were
screened for relevance. In the second stage, the full
texts of potentially eligible articles were assessed
using inclusion and exclusion criteria. Any disagree-
ments between the two reviewers were resolved
through discussion.

Eligibility criteria:

1. Studies using mandibular advancement
aligners and any other functional appliance
in treatment of Class II malocclusion;
Studies with appropriate and sufficient data;
Articles with full text availability;

Studies written in the English language;

. Articles published between 2020 and 2025.

Exclusion criteria:

1. Case series, case reports, systematic re-
views, conference abstracts, and opinion
articles;

2. Studies not published in the English lan-
guage;
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3. Studies with sur-
gical or syndro-
mic cases;

4. Trials with miss-
ing information
or unclear data.

Data extraction

Data extraction was
performed independently
by two reviewers. For
each included study, the
following information was
recorded: study charac-
teristics (authors, year of
publication), study design,
participant demographics
(sample size, gendre dis-
tribution and mean age),
treatment methods, meth-
ods of outcome assess-
ment, treatment duration,
and key findings.

Risk of bias assessment

The methodologi-
cal quality of the in-
cluded studies was inde-
pendently evaluated by
two reviewers using the
ROBINS-I tool (19).

Identification of studies via databases and registers

Records identified from:
Databases (n = 726)

4

Record removed before
screening:
Duplicate records removed
(n=130)

Records screened | 5| Records excluded
(n = 596) (n =557)
Reports sought for retrieval »| Reports not retrieved
(n=239) n=2)
v
Reports assessed for eligibility Reports excluded:
@=37) ™| Full text not accessible: (n = 6)

\4

Studies included in review
(n=9)

Case report: (n = 4)

Thesis: (n=4)

Treatment with mandibular
advancement aligners not
carried out: (n = 14)

RESULTS
Fig. 1. PRISMA flow chart

Study selection

Following the initial database search, 726 records
were identified. After duplicate removal, 596 unique
records remained. Titles and abstracts were inde-
pendently screened, resulting in articles selected for
full-text assessment. Of these, 9 studies met the pre-
defined inclusion criteria and were incorporated into
the systematic review. The study selection process is
illustrated in the PRISMA flow diagram (Figure 1).

Study characteristics

Nine studies that were conducted between 2021
and 2025 were included in this systematic review.
All nine of them adopted a retrospective study de-
sign. Table presents data on the characteristics and
outcomes of the included studies.

A total of 412 patients (males and females) were
included in the studies (20-28). Mean participant age
across studies ranged from 10 (23) to 15 years (27),
depending on the treatment group. The included

studies predominantly focused on growing patients
presenting with skeletal Class II malocclusion. The
majority compared mandibular advancement align-
ers with the Twin Block appliance (20-23, 25-27),
while one study evaluated mandibular advancement
aligners relative to the Herbst appliance (28), and
one mandibular advancement aligners compared to
twin block, herbst appliance and Vanbeek activator
(24). Some studies also included an untreated control
group (21, 23, 24, 26). Treatment durations varied
among studies, although some did not disclose it
(21-23). Outcomes were primarily assessed by ana-
lysing cephalometric radiographs (20-28), while one
study also analysed 3D models (28).

Quality assessment

The ROBINS-I tool (Risk of Bias in Non-
randomized Studies of Interventions) is designed
to assess the quality of studies that compare inter-
ventions in situations where randomization was
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Caruso et al., - e w
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Lugli et al., et - -
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Wu et al,, 2023 - £ el

He et al., 2024 - - - =
Wo et al., 2025 £l w - -
Sun et al., 2022 - B2 -

Hosseini et al., = @ 3

2024

Domains: Judgement:

D1: Bias due to confounding Low @

D2: Bias due to selection of participants Moderate

D3: Bias in classification of interventions Serious @

D4: Bias due to deviations from intended interventions
D35: Bias due missing data

Dé6: Bias in ement of out

D7: Bias in selection of reported result

Fig. 2. Risk of bias evaluation

not used. It evaluates the risk of bias across several
domains and provides a systematic framework for
appraising non-randomized controlled trials with the
results presented in Figure 2. Main sources of bias
were related to confounding, participant selection
and deviations from intended interventions as none
of the included studies employed randomization
and key confounding variables, patient compliance
and environmental influences, were insufficiently
controlled. The predominance of retrospective study
designs further heightened the risk of selection bias,
as inclusion may have favored patients with favora-
ble treatment outcomes. This lack of transparency
resulted in a moderate risk of bias in 5 studies (22-
24,27, 28) whilst four studies resulted in low risk
of bias (20, 21, 25, 26).

Results of individual studies and main findings

Studies comparing treatments with Mandibular
Advancement aligners and Twin-Block, both groups
showed a significant reduction in the ANB angle
(20-23, 25-27) and Wits appraisal values (20, 25, 26)
post-treatment, with no significant difference between
them. Except in one research where Wits appraisal
reduction was more significant in the TB group (26).
The SNB angle increased in both groups (20, 22, 25,
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26) except in the study by Sun et al., favoring TB
group (27). Mandibular length Co-Gn (21, 23, 27)
also showed significant increases in both groups. Both
appliances improved soft tissue profile with signifi-
cant increase in the Z-angle (25-27), reduction in the
H-angle (26,27). A decrease in the UL-E-line distance
was also observed, indicating that the two appliances
had a significant effect on improving the protrusion of
the upper lip (26, 27). Dentoalveolar effects varied,
some studies reported that upper incisors retraction
was greater in the MA (20, 27), with 2 studies also
reporting a good control of the position of the lower
incisors in the MA group in 2 studies (20, 22).

Kircelli et al. assessed transverse changes from
digital models and reported significant increases in
maxillary intercanine width in both groups, with
greater expansion in MA. Mandibular intercanine
width and molar expansion in both arches increased
significantly only in the MA group.

Wu et al. reported that all appliance groups
(MA, Twin-Block, Herbst, and Van Beek) showed
increased SNB and decreased ANB compared with
controls. Supplementary mandibular elongation
(Co-Go, Co-Pog) was observed in MA and Twin-
Block, and Co-Pog in Herbst. Dental changes varied,
but MA showed better incisor control.



REVIEWS

D. Kuzminskaite ef al.

-oouer]dde JSqISH oy} [)IM PIJou Os[e sem uoneur[d01d

J0SIoul Ie[NQIpuBW 19)eal1n) “dnoi3 )SqIOH Y} Ul PaAIdSqo (sypuowr §'9¢~) (11 (3sqroH Apmys $202
sadueyo 1918213 Yym ‘[esterdde syp pue ‘gNV 911qIoA0 sydeid ISQIOH (sqpuowr (R 1F L°71)ISqQI0H  Q[eWd] ‘6 J[BIN) ISQI9H (T ‘USI[BSIAUL ISQIOH  2Anads 12
9ol1an0 paonpar soouerfdde YN pue 1SQIOH 2y yog  -otper otndwofeyda) €TE~VIN (CTFIED VAL (11 drewad ‘6 A[eN) VIN 07) Ob=N  pue gl  -Ondy TUIASSOH
"oouduTwoId Uryo paouBYUD pue A[Fue-7Z pIseaIour
“QuIl-F-[) Y} PONPAI YA PUe g1 Yiog "UO0nonNppe Josiour
ATe[[TXBUI 10JB2IT PIsNed YA “PIONpPal Sem 9)1GI2A0 pue
J2[I0A0 1, PUB VA M JUSUIEAT) IOV "dN[BA UD-0)) (¢z Apmys
paseaout saouerdde yiog '(0D-S “ON-N 2IN-SNV) sydeid (€TyFor'e) AL (€9TFLOTHVIN 11 9[eWd ‘TT o) AL  -VIN ‘€z-d1) VN oandads  zzog v
WS1aY [e1owy paseatout pue gNV paonpai sdnoi3 yog  -orperowmewoeyda)  (LTEFETODVIN (€6'vFSTST) AL (TIAPWRA ‘TISRN) VIN - siwened 9y pue gl  -ondy o ung
gL ut soSueyo 10)ea1s yim ‘O[Sue { poonpal
pue ‘K)1xoAuo0d [eroej paaoiduwi ‘dif zoddn oy pejoenar A
pue g1 jog "211q1oA0 pue 3o(1040 Suronpar ‘Furddny [eiqef (spuowr (68 [¥79'11)dnoi3 (L orewog (g1 -dnoi3
s10s10Ul J9MO] pue [endul] siostour 10ddn pasneo g, pue Z1~) dnoi3 jonuo) [onuo) ‘9 9re]N) dnois jonuo) [onuo) ‘61 Apmys
VIN Wog g1 ul judwasoidur sy 1978213 yiim ‘[esterd sydeid  (sqpuow o[~) gL ‘(I IFOI'TD VI (99[BWad ‘6 9[BIN) €L -V ‘SI-€dL) VN oandads  ¢zog v
-de s)p\ pue gV Peonpar pemoys g[ pue VN yrog  -orperotnowofeydoy  (sypuowt ¢~ VIN - (T6'TIFIS T L (11 d[ewd] ‘g 9[eA) VIN sioned /1 pue gL -0y 12 O\
(z1 Apmis
"o[Sue-7 pue gN§ Surseorour oiym ‘Testerdde sy syders  (spuowr g1~) gL  (€€°0 FEL TDVIN -VIN ‘C1-41) VIN  danoods Y20t
pue ‘gNV 10[10A0 paonpar A[oAndale g1 pue VIA ylog  -oper otnewofeyde)  (sypuow 7~ VIN - (H€0FLSTT) AL Paso[asIp J0N sjwoned 7 pue gl -onoy ‘7w 1o oH
(FLEFSTOD) (06°0F1#°01)
"VIA PUR J29gUBA UI PIseaIoul [-[() pue dnoi3 jonuo) dnoi3 jonuo) (g orewdj 71 -dnoi3 jon
)SQIOH UI JsouW paseardur JIN-1T ‘sdnoid 19yjo ur paseard “(90°€F81°01) “(69°0FSS’TI1) ‘L 9[eN) dnoid [onuo) ( -U0) ‘[[-90UB IOIBAIOY
-UI Jnq }SQIOH Ul pasearodp dd-90 ‘9L pue VA Ul jsowr douerjdde jsqroyg oouerdde 1sqioy  O[eJA ‘L o[ewd,]) douerd  -1jdde 1sqioy  yooqueA
pasueyd d-1 :pALIEA SOSURYD [BIUS(] 'ISQIOH Ul POSLIId (0€TF8TL) 101 ‘WY 1FIL01) 100 -de)sqioy (L o[ewdg ¢, “p]-10JBAIOY ‘ooue
-u1 304-0)) pue ‘sdnoid VA pue Joo[g-uIm], Ul pasearoul -BAI)OY YO2qUBA -BAIOY YOOqUBA  O[BJA]) JOJRAIOY YOqUBA  NOOQqUEBA ‘b -1idde Apmys
00-0) "sdnoI3 [[e ul pasearddp NV pue Vd-VN ofim sudess  (86'8FY8 T VIN ‘O TFITCD VIN (S orewa] L 9eN) g1 -VIN TI-41) 1SQIoH  2Amdads  €70T “7»
‘pasealoul el JYSIAY [e1oe) Jomo] pue IN-Hd “gNS  -orperompworeyde)  ((9p'sF9r01) gL (b0 1F00 T L (11 9[BWod ‘§IRN) VIN ~ swwdned €9 ‘VI ‘AL -ondy  jonm
"9)1q19A0 pue 32[19A0 paroidwr sdnois yog "dnoi3 g oyp
Ul 1978213 Sem d0UBISIP TA L 03 T4 Ul 9SBAIOU] "dN[BA UD)-0)) (1°1Fz 11)dnoi3 (Z1 oreWIog (4 -dnoi3
PaseaIoul pue NV PRonpaI YA pue g 1eowered snofns onuod ‘(¢ IFTIT) ‘71 °1eN) dnoiS jonuo) [onuo) ‘€z Apms
Tepnqrpuewt pue (,SdNQnS-,0) o[Sue [eroey dyod oy ur syders VIN ‘(s1e0k (g o[ewid g “p[ 9[eN) g1  -VIN ‘T¢-dl) VIN  2Anpads  ¢zog ‘v
asearoul JueoyIugis e pamoys sdnoi3 vz pue g oy ypog  -orper srowofeyde) PasO[osIp 10N PIFECTD) L (71 orewdq ‘171 9reN) VIN sijuoned 69 pue gL, -onoy e 8ng
'sdnoi3 y1oq ur pasearddp
1ol10A0 ‘dnoi3 g, oy ur 1938213 APUBOYIUSIS SeM YOTYM
O13ue gNV oU} Ul 958a109p € pamoys sdnoi3 YA pue gL (o1 Apmys 1202
og "dnoIs g, oy ur pesearddp nq dnois VA oy ur sydess (S0 1F01)  (Sorewa ‘G o) gL -VIN 01-91) VN eapoads w12
paSueyoun paurewal NS ‘sdnoid yjoq ur pasearour gNS  -oipel ornpoworeyda) poso[osIpIoN VIN (SO'TF01) 9L (S orewd] ‘G 9[e]N) VI juonjed 0z pue gL -onoy  osnie)
(171 orewa g (g1 -dnoi3
*911Q19A0 pue 12(19A0 pasoidur sdnoi3 ylog (1'1¥6°01)dnoi3 ‘4 9[e]N) dnoi3 jonuo) [onuo) ‘1z Apms 20T
*dnoi3 g, oy} ur 19)eaIS Sem dUB)SIP TA L 03 3 UI 9SeI0 sydeid [onuo) (1'1¥¢11) (81 oW ‘L1 9[eIN) L -VIN ‘S¢-9.L) VIN 9Anoads ‘v ja op
-UJ "onJeA UD)-0) PISLAIDUI ‘GNV PIoNpalI YA pue g1  -oipel ornpoworeyda) poso[osipIoN VIN ‘(€ 1¥21) 9L (1 orewdy ‘6 9[eIN) VI sijuoned [/ pue gL -onoy -requio
(syIp1m JejouLIgiuI pue
‘Testexdde syp pue gNV VNS Posea1oap ‘gNS poseaIout QUIUEBDIONT) S[OpPOW #1 Apms $70T
sdnoi3 [joq uJ "uonBUI[OUT JOSIOUT JAMO[ JO JOURUUTRW pauueods pue sydeid (6€9¥C1) 4L (Z1FITED)VIN (01 orewdg ‘g 9feN) 91 -VIA ‘81-9.L) VIN  2Anoads 12
19)39q pue uoisuedxo dSI9ASURT) 19)edIS pamoys VN -oipel otnowofeyda)  (89°$F9¢°61) VIN We1Fc1) 9L (9 orewdg ‘g 9eIN) VIN sijuoned g¢ pue gL -onay  I[eoIry]
SPOYIBIN FEETR
uoneanp jusw  ubisa@ pue
SAW02INO  POYISLU JUBWISSeSSY Juswileal] abelany  (saesp) abe ues|N uonnqusiqg Jepuss  8zIS sjdwes -1eal] Apms sioyiny

SAIPMS Pajd3[as Y} JO SIMSLId)ORILD [eIouar) "g|ge |

Stomatologija, Baltic Dental and Maxillofacial Journal, 2026. Vol. 28, No. 1

o



REVIEWS

D. Kuzminskaite ef al.

Similarly, Hosseini ef al. found reductions in
SNA and ANB and increases in SNB with both MA
and Herbst. Greater improvements in overjet, molar
relationship, Wits appraisal, and overbite were ob-
served in the Herbst group, whereas MA provided
better control of mandibular incisor inclination and
showed a less pronounced increase in lower anterior
facial height.

DISCUSSION

The effectiveness of functional appliances in
the management of Class Il malocclusion remains a
subject of ongoing debate. While several controlled
clinical trials have evaluated the skeletal and den-
toalveolar effects of conventional functional appli-
ances, evidence specifically addressing mandibular
advancement aligner systems is still limited and
inconsistent.

This systematic review included nine (20-28)
retrospective studies evaluating the skeletal and
dental effects of aligners with mandibular advance-
ment in comparison with conventional functional
appliances. The included studies analysed a wide
range of cephalometric parameters, including an-
teroposterior skeletal relationships, vertical facial
height, overbite and overjet. However, considerable
heterogeneity was observed in both outcome meas-
ures and methodological approaches. Despite this
variability, the overall evidence suggests that align-
ers with mandibular advancement and conventional
functional appliances produce comparable skeletal
and dentoalveolar corrections.

In studies comparing MA and TB, both the
Twin Block and Mandibular Advancement aligners
function via similar mechanisms, employing in-
clined planes to guide the mandible anteriorly (32).
Increases in SNB and mandibular length (Co-Gn), as
well as decreases in ANB and Wits appraisal were
noticed in the included studies, reflecting the or-
thopedic impact of both appliance types. Regarding
maxillary growth, neither treatment demonstrated a
marked inhibitory effect.

In comparison TB appliances seemed to be
more efficient in the advancement of the chin and
consequently in the improvement of the facial
profile. This could be related to the one step pro-
trusion of the mandible performed if using the TB
compared to the gradual advancement realized with
the MA (26).

In terms of dentoalveolar effects, mandibular
advancement aligners demonstrated control over the
angulation of both upper and lower incisors, which
is a crucial factor in achieving long-term stability
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and may also be beneficial in cases of Class 11, Divi-
sion 2 malocclusion, where normalization of overjet
is required to allow proper mandibular advancement.

Regarding the expansion achieved with TB and
MA, Kircelli ef al. reported that MA appliance can
facilitate simultaneous mandibular advancement and
lower-arch expansion when indicated, highlighting
their potential for combined sagittal and transverse
correction in selected cases (20). However, evidence
suggests that maxillary expansion achieved with clear
aligners occurs predominantly through dentoalveolar
tipping and is supported by limited long-term stability
data. Additionally, mandibular intercanine expansion
has been shown to be prone to relapse. Therefore,
expansion achieved primarily through tipping should
be interpreted with caution (29,30).

When evaluated against the Herbst appliance,
mandibular advancement aligners were more ef-
fective in limiting lower incisor proclination, as
reported by Wu et al. and Hosseini ef al. Conversely,
treatment with the Herbst appliance was associ-
ated with greater improvements in overjet, molar
relationship, Wits appraisal, and overbite (24,28).
According to Hosseini et al., this is likely due to the
stepwise mandibular advancement protocol, which
includes overcorrection toward a Class III canine
relationship — a strategy that may reduce the risk
of relapse. In contrast, treatment with the MA ap-
pliance is generally limited to correction of overjet
to an ideal value (28).

Patient compliance is a critical consideration
in Class II treatment with removable functional
appliances (31). Conventional devices, such as the
Twin Block, may be associated with functional
limitations affecting speech, sleep, schooling, and
social interactions, which can negatively impact
adherence over time (32). Furthermore, patients
with a history of prior orthodontic treatment often
exhibit reduced compliance, particularly when
therapy involves multiple appliances or extended
treatment durations (33).

In this context, the MA appliance may provide
a more integrated treatment approach by simultane-
ously advancing the mandible while also achieving
dental alignment and controlling anterior tooth
inclination. In contrast, conventional functional ap-
pliances primarily focus on mandibular repositioning
and frequently require a two-stage protocol followed
by comprehensive fixed orthodontic therapy. This
combined functionality of the MA system may reduce
overall treatment duration, which could enhance pa-
tient compliance and improve treatment efficiency.

An important limitation of the included studies is
their retrospective design, which increases the risk of
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bias, particularly due to the exclusion of patients based
on predefined selection criteria. Such exclusions may
have influenced the reported outcomes. Another limita-
tion is that changes in the transverse dimension were not
adequately assessed, as three-dimensional imaging was
not utilized, potentially limiting measurement accuracy.
Additionally, patient compliance with removable MA
appliances was not evaluated, which is a relevant factor
since variations in cooperation can affect both skeletal
and dental treatment outcomes when comparing fixed
and removable appliances. Finally, treatment efficiency
was not addressed, as outcomes such as the number
of required office visits and emergency appointments
were not reported. These considerations may influence
appliance selection in clinical practice and should be
accounted for in future research.

CONCLUSION

Based on the available evidence, it is not pos-
sible to identify a superior orthopedic appliance

for the management of Class II malocclusion. The
overall strength of the evidence is limited due to
methodological weaknesses, including baseline
dentoskeletal discrepancies between groups, het-
erogeneous analytical approaches, retrospective
designs, and short follow-up periods. This hetero-
geneity limited direct comparisons and precluded
definitive conclusions.

Despite these limitations, both functional ap-
pliances showed a clinically meaningful effect on
mandibular growth and were associated with favora-
ble reductions in overjet and overbite, supporting
their effectiveness in Class II correction without a
clear advantage of one over the other. Future re-
search should focus on well-designed, randomized
longitudinal studies with adequate sample sizes and
long-term follow-up.
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