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ABSTRACT 

Brief historical/bibliographic review of Dentomaxillary Orthopedics, 

Classification of mandibular advancement appliances and their 

usefulness as orthopedic therapy in the correction of skeletal class II, 

with mandibular hypoplasia. 

We also present a new device, which we call Proprioceptive Functional 

Appliance, AMAR, its physiological principles, design, manufacturing, 

clinical management and uses in the correction of class II with 

mandibular hypoplasia, and its improvement in the craniofacial 

development of growing patients. We report three clinical cases. 

Keywords: Functional dento maxillo facial orthopedics, skeletal class II, 

malocclusion, mandibular hypoplasia, Functional Proprioception, 

AMAR, Mandibular advancement. Clinical cases. 

 

THE EUROPEAN SOCIETY OF MEDICINE 
Medical Research Archives, Volume 13 Issue 4 

RESEARCH ARTICLE 

Dento Maxillo Facial Orthopedics: Proprioceptive Functional Mandibular 

Advancement Appliance 

Rivero JC, MD, DDS, PhD.; 1, Rivero C 2 

 

https://doi.org/10.18103/mra.v13i4.6444
https://doi.org/10.18103/mra.v13i4.6444


Dento Maxillo Facial Orthopedics 

© 2025 European Society of Medicine 2 

A - Introduction 
Mandibular advancement is a physiological act or 
movement of the mandible as a structural and organic 
part of the stomatognathic complex. 

 
This movement is not only in the sagittal plane, but also 
develops in the vertical and transverse plane, closely 
linked to the mandibular condylar movements and 
trajectories, related to the structures of the temporal 
bones (glenoid fossae, eminences, etc.) articular and 
muscular on both sides, which must function in a 
synchronized manner. 

 
There are not two Temporomandibular Joints, but only 
one, but double, the right and the left. One cannot 
function independently of the other. 

 
The physiological stimulus that the muscles exert on the 
bone structures, through the ligamentous and articular 
insertions, determines an increase in the growth of the 
primary and secondary cartilages, and the remodeling 
of the bones.1, 2 

 
When the functions of the Stomatognathic System are 
adequate and balanced, the forces generated, as a 
consequence of these functions (respiratory, labial, 
lingual, masticatory, etc.), and without bad habits, 
provide an environment in which all structural parts will 
grow and develop harmoniously. 

 
If due to various etiopathogenic factors, any of these 
functions is not balanced, the structures will not develop 
adequately, and dental and skeletal malocclusions will 
arise, which can be very varied and individual, 
generating a Malocclusive Syndrome.3 

 
We define Class II Syndrome, as a malocclusion in the 
sagittal plane of dental, alveolar and/or skeletal cause 
that is relative to the transverse and vertical problem and 
therefore, it could be defined as the relationship resulting 
from the correlation of the jaws in the three planes of 
space, determined by the congenital neuromuscular 
pattern and its interaction with the environment, in which 
the mandible is located behind the maxilla in the sagittal 
sense.4, 5 

 
Among the possible consequences of malocclusion are 
dentoalveolar and/or maxillary skeletal protrusion, 
mandibular retrognathism and the lack of harmony of the 
transverse and vertical components or a sum of all of 
them.4, 5 

 
However, we make a clear distinction between dental 
malocclusion defined by Angle6, and skeletal 
malocclusion. As well as the obvious difference between 
class II, division 1 and division 2, since they are totally 
different entities in terms of neuromuscular, skeletal, 
dental, functional and genetic patterns. Class II, div 1, 
appears in meso/dolic patterns. Class II, div 2, appears 
in brachyfacial, neuromuscular patterns. 

 
All of this generates disharmonies and imbalances in the 
vertical vector of facial growth and development, which 
are determinants in diagnosis and treatment planing.7, 8, 9 

When, after a rigorous analysis and diagnosis, and after 
considering the chronological moment, dental 
development, arch development, neuromuscular pattern, 
bone maturation and growth curves, of each patient, the 
need to stimulate mandibular growth of that particular 
patient is determined, and under strict professional 
design and control, Dentomaxillofacial Orthopedic 
Appliances can be used. 
 
The use of these devices is intended to exert artificial, 
external and therefore non-physiological forces, with the 
aim of modulating, stimulating or slowing the growth and 
development of the jaws.10, 11, 12, 13, 14 
 

B - Background / Historical Review, on 
Mandibular Advancement Appliances 
These devices and the orthopedic philosophy that 
supports them were not always recognized or well 
accepted by the profession, and it was not until the 
studies of the functional matrix of Moss, the growth theory 
of Petrovic and the studies of Woodside, that the bases 
for the capacity to modulate condylar growth and 
remodeling began to be laid. In addition, with respect to 
therapy, there has been, and continues to be, a disparity 
of opinions on when, how and why treatment should be 
carried out.15, 16 
 
There are multiple causes of this controversy, from the 
comparison of devices with very different mechanics, the 
lack of consensus regarding the ages of application, the 
use of variable and modifiable cephalometric points 
according to the position of the head and mandible, 
inconsistencies in measurements, non-randomized or non-
randomized samples, no specification of the time of use 
of devices and their fixed or removable use, lack of 
control groups, non-homogeneous study groups.17, 18 
 
In the meta-analysis carried out by Santamaría-Villegas 
et al.19, they selected only 5 of 50 investigations, 
according to their inclusion criteria and evaluated the 
effectiveness of removable appliances in increasing 
mandibular length (measured Co-Gn or Co-Pg) and 
concluded, in order of effectiveness: Sander Bite 
Jumping, Twin-Block, Bionator, Harvold Activator and 
Frankël. This conflicts with the conclusions of Cozza P18, in 
which the order of effectiveness was first Herbst 
(cemented) followed by Twin-Block.20, 21, 22 
 

Pancherz H22, in his studies on Herbst Appliance, 
demonstrated that there were changes in condylar and 
glenoid fossa remodeling, as well as an increase in 
mandibular length, containment of maxillary growth and 
favorable facial changes. 

 

Watted N, et al.23, examined the impact on the 
temporomandibular joints (TMJ), the condylar shape and 
position, and the disc-condyle relationship, of the 
Bionator + extra-oral traction. The underlying reactions 
were studied by means of magnetic resonance images 
(MRI) obtained from n = 15 successfully treated patients 
(mean age 11.6 years). 
 

Rivero JC, et al.24, conducted a comparative cross-
sectional study between two groups of patients (N=10) 
with skeletal class II, with mandibular hypoplasia, age 
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range between 10-14 years. One group was treated 
with HBO (Herbst Occlusal Rod) and the other with Twin-
Block. Cephalometric values were compared between T0 
and T1 between both groups, to determine if there were 
differences in terms of mandibular advancement 
obtained, proclination of the mandibular incisor, 
mandibular posterior rotation, etc. After comparing the 
means with the Student T test, it was concluded that there 
were no statistically significant differences between the 
two groups (p > 0.05). HBO achieved greater 
advancement, but also greater proclination of the lower 
incisor and greater secondary mandibular posterior 
rotation. 
 

In short, we cannot ignore that the results of the vast 
majority of research indicate that advancement 
orthopedic appliances have a favorable effect in the 
correction of mandibular retrognathism. That is, 
regardless of the lack of consensus on numerous 
dimensions of functional advancement, it is effective for 
the correction of CII, Div 1, of mandibular cause.25-37 

 

There is consensus regarding the effect of mandibular 
advancement devices: 
- At the muscular level: re-education of the muscles 
- At the dental level: distalization of the upper arch and 
retroclination of the upper incisors, mesialization of the 
lower arch and proclination of the lower incisors. 
- At the skeletal level: inhibition of maxillary growth and 
remodeling of the condyle and glenoid fossa. 
 

C - Classification of Advanced Appliances 
for Class II, with Mandibular Hypoplasia. 
Summarizing a lot, we can classify them as: 
1.- Dental supported. - They force mandibular 
advancement by dental support. 
1-a.- Fixed (Herbst, Forsus, Advancing, POT)38, 29, 40, 41 
1-b.- Removable (Twin-Block, HBO, etc.) 42, 43 
2.- Functional appliances. - They stimulate advancement 
by stretching the insertion fibers of the muscles. They 
inevitably have some support and therefore, dento-
alveolar effect. (Fränkel, Bimler, etc.)44, 45, 46 
3.- Proprioceptive functional appliances. - They really 
stimulate muscle function in advancement, lateral 
movements and mastication, by nociceptive-
proprioceptive contact on the mucous membranes, 
minimizing dental contact and the dento-alveolar effect. 
Its effects are much more basal structural. Among these 
we include the Bass Plate47, Rivero Nociceptive Activator, 
ANAM.41 

 

C.3.A.- FUNCTIONAL PROPRIOCEPTIVE, ANAM®. 
(NOCICEPTIVE ACTIVATOR MANDIBULAR 
ADVANCEMENT®) 
The term "nociception" comes from the Latin "nocere" "to 
harm" and was defined by C. S. Sherrington to distinguish 
the physiological process (nervous activity) from the 
subjective and psychological experience of pain.48,49  
 

We define nociception (or also nocioception or 
nociperception) as the neuronal process by which 
potentially harmful stimuli against tissues or organs are 
encoded and processed. It is an afferent (sensitive) 
physiological activity of the Peripheral Nervous System 
towards the Central Nervous System. 
 

It is produced by the stimulation of specialized free nerve 
endings called nociceptors or "pain receptors" that only 
respond to changes above the system's threshold, whether 
chemical, mechanical or thermal in nature. 
 
Potentially harmful mechanical, thermal and chemical 
stimuli are detected by free nerve endings called 
nociceptors, which are found in the skin, on internal 
surfaces such as the oral mucosa, periosteum, joint 
surfaces and in some internal organs. The concentration 
of nociceptors varies throughout the body, being found in 
greater numbers in the skin and mucous membranes, than 
on deeper internal surfaces. 
 
Nociceptors have a certain threshold, that is, they require 
a minimum intensity of stimulation before they trigger a 
signal. Once this threshold is reached a signal is passed 
along the axon of the neuron into the spinal cord. 
 
Based on these principles, we designed and used the 
Nociceptive Advancement Activator, which subtly contacts 
the lingual mucosa below and behind the lower incisors, 
avoiding contact with the teeth. 
 
In this way, a physiological muscular activity of 
mandibular advancement is unconsciously stimulated, 
which, during growth periods, increases the development 
of the mandible and the TMJ, without affecting the 
maxilla or the teeth. 
 
C.3.B. - PROPRIOCEPTIVE FUNCTIONAL APPLIANCE, 

AMAR (MANDIBULAR ADVANCEMENT ACTIVATOR 

RIVERO) 
It is a double device, upper and lower, independent of 
each other, thermo-cured methacrylate cap type 0.75 
mm thick, ESSIX, or made by stereolithography or 3D 
printing, which accurately covers the clinical crowns of all 
teeth. Generically called Sequential Transparent 
Aligners. fig. 1 
 
A Protrusion Ramp is incorporated or added to the upper 
element (maxillary arch) that we call Advancement 
Platform, which in a sagittal view resembles an "Elephant 
Trunk”. fig. 2 
 
It starts from the contour of the incisal edge of the upper 
central and lateral incisors and reaches the lingual 
mucosa of the lower incisors, avoiding contact with the 
lingual surfaces of the lower incisors, which are also 
covered by the plastic of the lower aligner. 
 
The clinical procedure consists of taking records of the 
working models obtained by intraoral scanning of both 
dental arches, and of the palatal and lingual mucosa. 
 
The interocclusal record must be scanned, faithfully 
respecting the constructive bite in advance, with a flame-
heated Godiva (jig). At 2/3 of the maximum clinical 
advancement. 
 
The manufacturing is customized, to the exact 
measurement of each patient and each stage of 
treatment, by thermo-curing, stereolithography, or 3D 
printing. 
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Regarding clinical management and given that 
physiologically a posterior and anterior disocclusion 
occurs between both arches, motivated by the condylar 
trajectory, following the articular eminences and, 
because it is closely related to the neuromuscular pattern 
of each patient (the more brachyfacial, the more 
posterior disocclusion), we must manage the vertical 
development of the posterior dentoalveolar processes 
and the anterior dentoalveolar dimension (incisal) 
depending on whether we need to intrude or extrude one 
or the other, at the same time that we will correct the 
transverse parameters correlating both arches. 
 

Normally, when advancing the mandible, we will have to 
expand the upper arch or in severe cases we will have to 
do Maxillary Disjunction. 
 

By incorporating the AMAR Advancement Platform to 
clear aligners of any type, we can also perform all the 
individual dental movements that are necessary, 
incorporating as many attachments and auxiliary designs 
as we need to correct dental malocclusions, during the 
advancement phases, since there are no wings or occlusal 
ramps, in the posterolateral sectors, as there are with 

other elements (Precision Wings, Twin-Block type 

ramps, Occlusal Ramps, etc.) 
 

All teeth have their clinical crowns and occlusal surfaces 
completely covered, so the upper and lower occlusal 
plane is completely controlled. 

If it were necessary to achieve greater anchorage of the 
appliances, we would design the trimming of the 
appliances, more towards the gingival, approaching the 
mucosal border of the maximum contour of the inserted, 
keratinized gum (Wala Ridge), avoiding the insertion of 
the buccal and lingual frenulums. 
 

D - Classification of Advanced Devices for 
Sleep Apnea. 
1.- MAD: Mandibular Advancement Devices. Without 
mandibular occlusal stability. 
2.- MAP: Mandibular Advancement Positioner. The 
important thing is to give stability to the mandible in a 
static, non-functioning position during sleeping hours, and 
thus increase the permeability of the airways in the lower 
pharynx or hypopharynx, with repositioning of the hyoid. 
 

E- Recapture Appliances of the Articular 
TMJ Disc, in Reversible Disc Displace-
ments. 
In those cases in which, after a correct clinical diagnosis 
and after an exhaustive analysis of DEMR (Dynamic 
Electro Magnetic Resonance of the TMJ), a Disc Recapture 

is proposed, a MAP or an AMAR can be used, if at the 
same time a corrective orthodontic treatment is planned. 
 

 
F- FIGURES 

 

Fig 1.- AMAR in the articulator. Mandibular advancement determines an anterior and posterior infraocclusion, in 
relation to the physiological condylar trajectory, and the articular eminence. 
 

 

Fig 2.- AMAR Upper element 
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CLINICAL CASE Nº 1:     11-year-old patient treated with POT® appliance, for 8 months. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

  11 years old………………………………………………12 years  old                                                          
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Case Nº 1: 11-year-old patient, treated with POT® appliance, for 8 months. Lateral cranial X-ray, with cephalostat and 
calibrated. Superimpositions in the Interclinoid plane and perpendicular from Nasion.  
 
CLINICAL CASE Nº 2: Patient treated in three phases. At 9/4 years with POT® for 7 months. At 10/1 years with ANAM® 

for 16 months. At 11/8 years with Invisalign for 18 months. 
 

 
 
 
 

9/4 years old…………………………………………………13/2  years  old                                                          
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Case Nº 2: Patient treated with POT® appliance for 7 months. Lateral cranial X-ray, with cephalostat and calibrated. 
Superimpositions in the Interclinoid plane, and perpendicular from Nasion.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Case Nº 2: Patient since the beginning, and after being treated with ANAM® appliance. Lateral cranial X-ray, with 
cephalostat and calibrated. Superimpositions in the Interclinoid plane and perpendicular from Nasion.  

Case Nº 2: Frontal facial photos. From 9/4 to 13/2 years of age. 
 

               9/4 years old…………………………13/2 years  old                                                          
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CLINICAL CASE Nº 3: Patient treated for 1 year & a half, with AMAR appliance. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

           10/3 years old……………………………………11/9 years  old                                                          
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Case Nº 3: Lateral cranial X-ray, with cephalostat and calibrated. Superimpositions in the Interclinoid plane, and 

perpendicular from Nasion. Patient nº 3, treated 1 year & a half with AMAR appliance. 
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