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[5–18]. These devices have been suggested to reduce the ad-

verse effects associated with FM therapy and even success-

fully treat large Class III deformities [3, 5, 6, 10, 19–26]. 

Despite the widespread use of skeletal anchorage for inter-

ceptive Class III treatment, there is currently no consensus on 

indications, techniques, age, protocols, or forces employed 

[2, 27, 28]. Furthermore, skeletal anchorage procedures do 

come with possible drawbacks: they involve more or less 

invasive procedures to place and subsequently remove the 

devices. Also, some miniscrews and bone anchors are not 

stable throughout treatment [10, 29]. Whether bone-anchors 

provide better long-term stability of the treatment effect is 

unknown, due to the lack of evidence at this moment [27, 

30, 31]
Amongst the anchorage devices, Hybrid Hyrax appliance 

(HH) has been successfully implemented, which uses two 

mini-implants in the anterior palate to provide skeletal an-

chorage for maxillary protraction during simultaneous rapid 

palatal expansion (RPE) [32, 33].
The effectiveness of Rapid Palatal Expansion (RPE) for 

maxillary protraction remains debated [34, 35], though it may 

enhance skeletal effects by mobilizing midfacial sutures. The 

Alternate Rapid Maxillary Expansion and Constriction (Alt-

RAMEC) protocol claims to achieve greater and faster skel-

etal changes by further stimulating upper jaw growth through 

circummaxillary suture opening [36, 37]. Meta-analysis 

shows that Alt-RAMEC combined with bone-anchored ap-

pliances produces superior sagittal skeletal effects while min-

imizing vertical and dentoalveolar changes [38]. However, 

recent research indicates that while skeletal anchorage in HH 

improves both sagittal and vertical skeletal effects, the add-

ition of Alt-RAMEC to these devices shows no added benefit 

[33]. Therefore, the value of combining Alt-RAMEC with 

HH remains uncertain.When considering the lower jaw, the use of bone-anchors, 

such as mentoplate (MP) in combination with maxillary HH 

[39–41] have also been hypothesized to produce more skel-

etal effect due to the direct transfer of force on the bone and 

potentially better patient compliance, however no evidence 

was found to support this theorem [3, 27, 30, 42]. Such a 

skeletal anchorage with symphyseal plates in the lower jaw 

could provide greater vertical control and might be the treat-

ment of choice in high-angle patients [43–45]. However, lack 

of evidence exists assessing the efficacy of HH + MP in com-

parison to the conventional HH + FM therapy. Most studies 

on skeletal anchorage techniques are either clinical cases or 

case series, with a notable lack of randomized controlled 

trials (RCTs) [3, 27, 30, 31]. Furthermore, the long-term sta-

bility of the treatment effect provided by bone-anchors is yet 

to be explored [46].ObjectivesTherefore, the objective of this prospective RCT was to com-

pare the short- (1 year) and long-term (5 years) effectiveness of 

HH + FM and HH + MP therapy with Alt-RAMEC-protocol 

in growing Class III patients by assessing the CT-derived two-

dimensional (2D) cephalometric variables.Methods
Trial designSingle-center 2-arm parallel randomized controlled trial with 

1:1 allocation ratio.

ParticipantsThis study examined patients with Class III skeletal mal-

occlusion that were referred to our hospital by their ortho-

dontist. All participants were in mixed dentition with anterior 

crossbite or an end-to-end incisor relationship and Class III 

molar relationship at start of treatment. Patients were ex-

cluded if they had cleft/craniofacial syndromes, prior ortho-

dontic/surgical treatment, significant skeletal asymmetry, or 

functional Class III malocclusion. A single surgeon performed 

HH screw and MP placements, while three experienced 

orthodontists provided orthodontic care.
Interventions
a. Palatal expansion by HHIn each patient, two self-drilling mini-screws (each 

2 mm in diameter and 9 mm in length, sourced from 

Benefit miniscrews, PSM-medical solutions®, Gunningen, 

Germany) were implanted into the anterior palate around 

the third rugae. A Hybrid Hyrax (HH) apparatus was as-

sembled with an expansion screw (Forestadent®) and af-

fixed to bands. These bands were subsequently cemented 

to the first upper molars using a light-cured cement (Band-

Lok, Reliance Orthodontic Products ®, Thorndale, USA) 

(Figs 1 and 2). The Alternate Rapid Maxillary Expansion 

and Constriction (Alt-RAMEC) protocol was employed 

[47], wherein the HH was activated by the patient’s parents 

twice daily (0.25 mm per turn, two turns in the morning 

and two turns at night) for one week, followed by deacti-

vation twice daily (two turns in the morning and two turns 

at night) for the next week. This cycle of alternating acti-

vation and deactivation was repeated three times. In the 

following week, the maxilla was adjusted to the suitable 

transverse dimension.

Figure 1. Facemask treatment. A. Frontal view; B. Lateral view; C. Intra-

oral frontal view; D. Occlusal view hybrid hyrax.
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Behandelmethodes voor beïnvloeden van groei bovenkaak 

Deze studie vergeleek twee behandel-
methodes voor het beïnvloeden van 
de groei van de bovenkaak bij kinderen 
met een skeletale klasse III-afwijking. 
Een skeletale klasse III-afwijking is een 
orthodontische afwijking waarbij de 
onderkaak te ver naar voren staat ten 
opzichte van de bovenkaak. 

De onderzochte behandelmethodes 
waren het gebruik van een gezichts-
masker (facemask, FM) versus het 
gebruik van een botanker (mentoplate, 
MP). Bij beide behandelmethodes werd 
in de bovenkaak een orthodontische 
verbredingsbeugel gebruikt (Hybride 
Hyrax, HH). Een Hybrid Hyrax-appa-
raat is een orthodontisch apparaat 
dat aan de kiezen van de bovenkaak 
wordt bevestigd (in combinatie met 
mini-schroefjes) en bedoeld is om de 
bovenkaak breder te maken. Een face-
mask is een gezichtsmasker waarmee 
via elastieken trekkracht wordt uitgeoe-
fend om de bovenkaak naar voren te 
doen groeien. De mentoplate is een 
chirurgisch geplaatst ankertje op de 
kin (onder narcose geplaatst), waarmee 
eveneens via elastieken kracht op de 
bovenkaak wordt uitgeoefend. 
Beide behandelmethoden werden ge-
combineerd met het Alt-RAMEC-pro-
tocol, waarbij gedurende enkele weken 
de bovenkaak afwisselend wordt 
verbreed (expansie)  

en versmald (contractie) om groei te 
stimuleren. In totaal deden 28 kinderen 
mee aan de studie (gemiddelde leeftijd 
9,7 jaar). Ze werden willekeurig ver-
deeld over de twee behandelgroepen 
en werden gedurende meer dan 5 jaar 
tijdens hun groei opgevolgd. 

Na vijf jaar bleek uit cephalometrische 
analyses (röntgenonderzoek om sche-
del en kaakstructuren te meten) dat 
beide behandelingen effectief waren. 
De positie van de bovenkaak verbeter-
de gemiddeld met 2 tot 2,5 graden, ge-
meten aan de hand van de SNA-hoek 
(die de voor-achterwaartse positie van 
de bovenkaak aangeeft ten opzichte 
van de schedelbasis). Ook de Wits-ana-
lyse, die de horizontale relatie tussen 
de boven- en onderkaak beoordeelt, 
liet duidelijke verbetering zien. 

In eerste instantie waren er verschillen 
in tandstand tussen de groepen: bij het 
gezichtsmasker (facemask) ontstond 
aanvankelijk meer retroclinatie (naar 
achter kantelen) van de bovenste 
voortanden, terwijl bij het botanker 
(mentoplate) juist protrusie (naar voren 
kantelen) optrad. Deze verschillen ver-
dwenen echter op lange termijn. 

Beide behandelmethoden waren veilig 
en kenden geen ernstige bijwerkingen. 
Wel was de motivatie van de patiënt 

(compliance) essentieel voor succes, 
met name bij het langdurig dragen 
van het gezichtsmasker. Hoewel het 
plaatsen van een botanker invasiever 
is omdat dit chirurgisch onder narcose 
gebeurt, biedt het een nuttig alterna-
tief voor kinderen bij wie het moeilijk 
is consequent een gezichtsmasker te 
dragen. Tot slot bleek dat het Alt-RA-
MEC-protocol geen extra voordeel 
opleverde bij deze jonge patiënten. 

De onderzoekers concluderen dat de 
keuze tussen beide methodes vooral 
afhankelijk moet zijn van individuele 
kenmerken van de patiënt, omdat beide 
technieken op lange termijn vergelijkba-
re en stabiele resultaten opleveren. 

Bron: Eur J Orthod. 2025 Feb 
7;47(2):cjaf011. doi: 10.1093/ejo/cjaf011. 
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Abstract 

Background:  The study aimed to compare the short- and long-term effectiveness of hybrid Hyrax (HH) -Facemask (FM) and HH-mentoplate 

(MP) treatment protocols for maxillary protraction using Alt-RAMEC.

Methods:  A single-center 2-arm parallel randomized controlled trial. Participants: 28 skeletal class III patients (female: 14, male: 14; average 

age: 9.7 ± 1.3 years;) were included. Interventions: Two treatment groups where protraction therapy was combined with Alt-RAMEC. Group 1: 

Facemask group (Hybrid Hyrax + Facemask) and Group 2: Mentoplate group (Hybrid Hyrax + Mentoplate). Objective: To compare skeletal and 

dental changes between groups using low dose computed tomography (CT) scan from which virtual lateral cephalograms were generated. 

Outcome: Outcomes include changes in Wits appraisal (primary outcome), and cephalometric analysis of skeletal and dental changes (sec-

ondary outcomes) at 1 year and 5 years after treatment initiation. Randomization: 28 patients were allocated to either treatment-protocols using 

sequentially numbered opaque, sealed envelopes. The randomization sequence was generated with a 1:1 allocation ratio. Blinding: Due to the 

nature of the trial, the operator and children could not be blinded to the treatment allocation. However, blinding was used when assessing the 

outcomes.

Results:  Follow-up: one patient was lost at the one-year follow-up and an additional three patients were lost at the 5-year follow-up. Outcomes: 

Both treatment protocols effectively improved intermaxillary relationship. Wits measurements showed improvements of 4.42 mm (FM) and 

2.86 mm (MP) at T1, decreasing slightly to 3.33 mm (FM) and 1.50 mm (MP) at T2. While vertical control and incisor inclination were compar-

able between groups long-term, short-term differences were noted in upper and lower incisor inclination. Results remained equally stable after 

five years (T2). Harms: minor harms were encountered with the anchor hooks (fracture or mucosal irritation), however none led to treatment 

cessation

Conclusions:  Early class III treatment with HH + MP provided similar outcomes and stability to that of HH + FM suggesting that the choice 

between FM and MP should be based on individual patient factors rather than presumed mechanical advantages.

Trial registration:  Clinical Trials ID: NCT02711111
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Introduction

Background

The treatment of growing skeletal Class III patients is often 

viewed as one of the most challenging orthodontic issues. 

This is due to the unpredictable growth potential of the max-

illa and the possibility of unfavorable mandibular growth. It 

is difficult for an orthodontist to predict the magnitude and 

timing of skeletal growth. Moreover, the eligibility of patients 

for early Class III treatment remains a subject of debate [1–3]. 

One of the most prevalent orthopedic treatment options for 

early Class III correction is facemask (FM) therapy alone or 

in combination with rapid palatal expansion (RPE) appli-

ance. However, this method has undesirable side effects such 

as dentoalveolar compensation, minimal skeletal effect, and 

unwanted vertical changes [4].

In recent years, several techniques for orthopedic treat-

ment with skeletal anchorage devices have gained popularity 
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