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researches. Because of the multifactorial aetiopathogenesis, 
high incidence and the correlation with dento-skeletal 
malocclusions, this topic is not only very interesting for 
clinicians, but is also strongly debated among healthcare 
providers. A literature review on this subject confirms that 
orthodontic treatment alone is not sufficient to solve the 
problem in patients with atypical swallowing. This requires 
a multidisciplinary therapy, orthodontic and myofunctional 
approach, to ensure optimal and long-lasting results [Maspero 
et al., 2014].

To obtain an adequate myofunctional correction [Mummolo 
et al., 2014] of atypical swallowing has been treated with 
appliances such as palatal tongue crib, fixed or removable, 
the Tucat pearl or speech therapy exercises, requiring a high 
compliance from the patient, and giving unpredictable and 
unstable results. 

Eric Kandel, Nobel-prize winner in 2000, in his research 
on the physiological basis of memory storage in neurons has 
proved that new information is acquired and stored promptly, 
because the memory cerebral systems are easily modifiable. 
His studies have proven that when working on subconscious 
levels it is important not just the duration of treatment but 
also consistency. Synaptic connections in varius brain circuits 
can be reinforced or slowed down by the engrammatic 
mechanism and mnemonic traces formed during the learning 
process and experience, determining in this way definitive 
biochemical and structural changes [Kandel, 2007]. 

The learning process occurs through:
- Voluntary pathway, with the stimulation of cortical zones 

causing synaptic excitation only; 
- Involuntary pathway, with modification of synapses 

structure and increase in their numeric value (permanent 
stabilisation of new acquisitions); here stimulation origins 
from the subcortical region, in which automatisms are 
developed.

Following Kandel’s research, Patric Fellus (expert in 
Dentofacial Orthopaedics) designed the Froggy Mouth 
appliance, which triggers the involuntary pathway, inhibiting 
bilabial contact and eliminating negative pressure inside oral 
cavity, enabling the tongue to protrude and retract through 
styloglossus muscle contraction, thus achieving proper 
deglutition. Fellus states that the attention of the patient 
should not be focused on tongue tip, as it usually happens 
during myofunctional therapy, but on the posterior portion 
of the tongue. The patient, engaged in tongue tip elevation 
trying to reach the retroincisal papilla, triggers a lower position 
of the posterior portion of the tongue, inhibiting elevation of 
the posterior portion of the tongue by styloglossus muscle 
action, which would consequently place the tongue tip in its 
physiological position [Fellus, 2006; Fellus, 2014; Fellus, 2016; 
Ortu et al., 2016]. 

The aim of this article is to describe the clinical protocol 
of Froggy Mouth, an innovative and simple myofunctional 
appliance used in order to solve atypical swallowing and to 
allow myofunctional correction of altered tongue position. 

Benefits and limits of this appliance will be confronted with 
the traditional logopaedic therapy and other appliances 
traditionally used for the resolution of this condition.

Materials and methods

The Froggy Mouth appliance has been tested in 370 patients 
at the Orthognatodontics Department of Fatebenefratelli San 
Pietro Hospital in Rome and at the Orthodontics department 
of Carlo Poma Hospital in Mantova (Italy).

Froggy Mouth is a small removable appliance made of a 
flexible thermoplastic elastomer, without latex or phthalates. 
It is available in 3 sizes of different colour orthoboxes S (Blue), 
M (red) and L (Violet) (Fig. 1). The appliance has a small 
stamped letter in the inferior portion and a dot in the superior 
portion. In order to choose the right size, the appliance has 
a specific dedicated caliber. The Froggy Mouth should be 
positioned between the lips and the teeth leaving about 2 
mm from the labial commisure on both sides.

The Froggy Mouth should be used 15 minutes every day 
(in order to activate the neural circuits that generate the 
automatic movements controlled by the trigeminal nerve) 
always during a playful activity (in order to activate the lymbic 
system that facilitates and accelerates the learning process) 
[Kandel, 2007]: preferably watching TV, while playing 
videogames or using the computer. The protocol requires to 
maintain a correct head position parallel to the floor.

Indications of Froggy Mouth are: atypical sawllowing, 
tongue interposition between dental arches, anterior and 
posterior openbite, trasversal contraction, anterior or posterior 
crossbite, increased overjet, proclined front teeth, deep bite, 
mandibular protrusion, dyslalia, bruxism, posture alteration, 
oral breathing and adenoid disorders,snoring, drooling.

Before delivery of the appliance, the following was required:
1) Filling of the Clinical record (Fig. 2-4).
 This ad hoc Clinical record was created in collaboration 

FIG. 2 Clinical record.

FIG. 1 Froggy 
Mouth is a 
small removable 
appliance.

Clinical record
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with different health care providers that followed this 
group of patients during their growth phase (logopaedists, 
ostheopathic doctors, allergologists).

2) Collection of intraoral and extraoral photos of the patients 
(Fig. 5, 6), impressions, ortopantomographs and lateral 
cephalograms.

3) Instructions were given to patients and their parents; 
motivated to maintain a proper hygiene. 

4) Follow-up appointments were scheduled every 6–8 
weeks, and the orthodontist established the duration of 
treatment based on the clinical results.

5) At the follow-up appointments, intraoral and extraoral 
photos were taken. Patients or guardians were asked to fill 
in a treatment progress questionnaire, in order to evaluate 
the response to the treatment (Table 1).

 This questionnaire is very important because it helps 

clinicians to record data that can not be observed during the 
follow-up appointment (i.e. snoring, sleeping with mouth 
open, sleep apnoea, somnambulism, etc.).

Results

Froggy Mouth resulted effective in the correction of 
atypical swallowing. This appliance showed positive clinical 
results in resolving malocclusions such as open bite (Fig. 7), 
transverse palatal contraction, cross bite (Fig. 9) and deep bite 
(Fig. 10) in patients during their physiological growth phase. 
From the evaluation of the treatment progress questionnaire, 
it can be observed that the Froggy Mouth helped in resolving 
other issues such as snoring, drooling, sleep apnoea, and 
difficulty breathing through nose (Table 2). Extraoral photos 
(Fig. 11) show the change in the face, neck and shoulder 

FIG. 3 Clinical record. FIG. 4 Clinical record.

FIG. 5 Collection of intraoral photos of 
patients.
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FIG. 7 Case 1 age 8, female, altered tongue posture, open bite, atypical swallowing Before (A), at 4 months (B), after 6 months (C).

FIG. 6 Collection 
of extraoral 
photos of  
patients.

TABLE 1 -  TABLE 2  In order to evaluate the response to the 
treatment, a treatment progress questionnaire was administered.

position immediately after wearing the device. These clinical 
results can point out a direct correlation between an altered 
contraction of perioral and masticatory musculature and 

an asymmetrical contraction of cervical musculature, with 
TMJ and posture implications [Saccomanno et al., 2014; 
Ortu et. al., 2018]. This requires a good cooperation with 

FIG. 8 Case 2 age 8, male, altered tongue posture, open bite, atypical swallowing. Before (A, B, C), at 6 months (D, E, F).
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the osteopath, to monitor and elaborate these early results 
[Ottria et al., 2018; Ottria et al., 2018; Ottria et al., 2018]. The 
device also requires less compliance from the patient (only 
15 minutes per day) compared to traditional speech therapy 
alone and, as established by the studies of Kandel [2007], the 
results are more predictable and long-lasting.

Conclusions

Clinical evidences indicate that the clinical protocol of 
Froggy Mouth is effective in the myofunctional correction 
of the atypical swallowing mechanism, providing the 
clinician a new therapeutic approach for atypical swallowing 
and dysfunctional deglutition in patients during their 
growth phase. However, it should be underscored that the 
concomitant speech therapy is crucial for faster and effective 
results. However, further scientific evidence should support 
these early results.
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START USING FROGGY MOUTH

1O MONTH LATER    -   THE END USING FROGGY MOUTH

FOLLOW UP 15 MONTHS

START USING FROGGY MOUTH

AFTER  17 MONTHS

7 YEARS
MALE

CLASS III
ANTERIOR CROSSBITE
RIGHT SIDE CROSSBITE 

TYPE OF DEGLUTITION : SUCKING

RIDE SIDE CROSSBITE

TYPE OF DEGLUTITION :
SUCKING DEGLUTITION 11 YEARS

MALE Treated by Dr P. Manzini

Treated by Dr P. Manzini
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The stress factor: serving or at the expenses of 
memory? 

A s a practitioner who uses Froggymouth, you may ask 
yourself,  why  we  constantly  indicate ! stress 
notion ! regarding neuronal  learning processes,  which 

has not yet been described in the literature.!
Clinical  observations  led  us  to  new  investigations  on  this 
subject.

How  is  it  possible  for  a  child  with  deep  cerebral  palsy  to 
modify  its ! lingual  posture ! in  such  few  times,  taking  into 
account its motor difficulties? !
Another clinical experience shows a second case of a 2 year 
old  child  with  lymphangioma  of  the  posterior  part  of  the 
tongue and multi-cysts in the oropharynx leading to permanent 
protrusion  of  the  tongue  posture:  how  can  he  react  to 
the ! stimulations ! triggered  by  Froggymouth  in  less  than  5 
minutes ?!

The  aim  of  this  study  is  to  assess  why  neuronal  processes 
elected by the use of Froggymouth occur so fast.

As previous studies have reported stress is mainly considered a 
negative impact on learning processes.!
A !chronic stress ! leads to  an overactivation of  the HPA axis 
(Hypotalamus,  pituitary  gland,  and  adrenaline),  which  may 
atrophy  the  dendrites  located  in  these  structures,  degrade 
synaptic plasticity and diminishes neurotransmitters sensitivity 
(Joëls et al, 2006). An extended period of stress is harmful for 
the structures in charge of the normal function of the patient 
and for the learning possibilities because neuronal connections 
are!damaged. !
But  according  to  Olivier  Bégin-Caouette’s  blog  and  Freddy 
Janneteau’s  studies  (leader  of  “stress,  hormones  and 
plasticity”;  functional  genomic  institute  of  Montpelier) 
a!positive effect can be observed regarding stress.!
Kim et al, (2001) describe stress as a factor with great impact 
on!synaptic plasticity!and hippocampus, structure in charge of 
information storage.!
Investigations by Joëls et al (2006) highlighted that stress was 

able  to  activate  the  memory  mechanisms  only  when  the 
organism has to memorize the event and only when hormones 
and  neurotransmitters  activate  the  same  pathways  that  have 
been activated by leaning processes.

Thus,  a  combination  of  the  time  frame  and  the  intervals 
between learning processes and the cause of stress created by 
the device is crucial. We have to keep in mind that the positive 
effect of the stress, can only be induced if the!stress!intensifies 
the connections affecting learn processes and not those linked 
to other events. Stress seems to have an accentuated effect on 
neural  connections.  Shors  (2004)  showed  that  these  effects 
happen on a macroscopic level. This can be explained by the 
fact of the major role of mineralocorticoid hormones which are 
involved  in  all  the  tasks  characterizing  the  consolidation 
of ! learning  processes ! (Zorawski  et  al.,  2005).  Indeed,  those 
hormones,  like  the  cortisone  directly  intervene  on  the 
encoding,  integration,  selective  attention,  and  cognitive 
efficiency, what allows an increased memory consolidation.
In the course of  a  stress  event  norepinephrine,  peptides and 
corticosteroids  are  released  and  generate  greater  activity 
of!hippocampal neurons!(Joëls, Pu, Wiegert, Oitzl et Krugers, 
2006).
!
All  these  conditions  pertain  when  the  patient  applies 
Froggymouth for the first time. The impossibility to properly 
seal the lips!prevents a development of the motor sequence of 
swallowing!suction, provoking a major stress in the brainstem, 
swallowing being a vital praxis. These processes take place on 
an unconscious level because the patient has been instructed to 
follow a television program while wearing the appliance. The 
inhibition of the facial nerve activity will promote trigeminal 
activation, allowing!dental occlusion, which enables the!lingual 
dome!and the palatal arch to touch. This allows discovery and 
engrammation of toothed subject type swallowing (secondary 
deglutition).!
In this situation, there is a concomitance of stress release and 
the learning of a new procedures."
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Simultaneous rehabilitation of  tongue position and of 
breathing: a physiological necessity

The  progress  and  popularization  of 
neuroscience  have  caused  upheaval  for  all 
the  usual  fields,  whether  it  be 

neuromarketing, neuroleadership, or neuroeducation. 
Our  specialty  also  benefits  from  these  scientific 
advances,  which  allow us  to  better  understand  the 
problem of functional rehabilitation.
But it is especially important to understand that it is 
not the rehabilitation of a specific praxis that must be 
taken  care  of—swallowing  for  us  orthodontists, 
breathing for sleep medicine, inner ear drainage for 
ENT specialists,  speech  for  speech  therapists—but 
the  totality  of  orofacial  praxes  to  ensure  a  global 
dynamic balance. Fortunately, nature can come to our 
aid  if  we  take  into  account  the  physiological 
acquisition processes.

Four  approaches  currently  govern  these  protocols, 
but how should the most effective therapy be chosen?

ENGRAMMATION

I.  Sixty percent of children spontaneously discover a 
new swallowing  method  around  the  age  of  4  in  a 
totally natural and unconscious way that is referred to 
as the anoetic way.

Genes and epigenetics intervene spontaneously at the 
time of the appearance of mastication and provoke an 
increase  of  Nerve  Growth  Factor,  producing  new 
neurons and thus new neuronal circuits.
A short review of some basic principles will allow us 
to better understand the influence of physiology and 
biochemistry.
“Memory  is  not  based  on  the  properties  of  nerve 
cells  as such, but on the nature of  the connections 
between  neurons  and  the  way  they  process  the 
sensory information received.”

KANDEL Eric

Functional balance is not a stable state but a state of 
perpetual remodeling.
Information is  constantly analyzed and is  generally 
ignored very quickly,  but  it  can lead to an anoetic 
reorganization if it is relevant.

II.  Many practitioners prefer to ignore the correction 
of orofacial praxes in their treatment plans, and hope 
that normalization of the dental occlusion will allow 
the acquisition of a balanced functional result at the 
end of the treatment. This random approach will also 
be anoetic.

III. However, it is now more and more accepted that 
dysfunction leads to dysmorphosis and that it must be 
treated just as much as the deformities of the dental 
arches.
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The  most  used  technique  involves  a  voluntary 
approach of these acquisitions. Practitioners, speech 
therapists, and physiotherapists will try to make the 
patient  aware of  the movements they usually carry 
out and then of the movements they must learn. This 
is  a  top-down  approach  (voluntary,  noetic)  where 
communication starts from the cortical area and goes 
down to the motor areas.
Eric Kandel, winner of the Nobel Prize for Medicine, 
showed that effectiveness depends on the frequency 
of  these  stimulations  and  the  daily  practice  of  the 
prescribed exercises. If the sessions are spaced out, 
they  will  modify  the  messages  transmitted  to  the 
synapses,  but  this  will  only  involve  short-term 
memory.  On  the  other  hand,  if  the  information  is 
repeated  regularly,  the  nucleus  will  intervene  to 
ensure its passage into long-term memory.

IV.  Froggymouth,  by  activating  the  emotional 
system,  opens  up  a  new  method  of  immediate 
consolidation  to  long-term  memory  that  the 
researchers call “now print” (printing in memory the 
current content of neuronal activity). (2)

INTERACTION  BETWEEN  THE 
DIFFERENT CIRCUITS!

The other neuronal circuits managing other orofacial 
praxes  could  also  be  involved  thanks  to 
communication  between  these  different  elements, 
called “connectionism,” a role assigned to glial cells 
that are 4 to 5 times more numerous than neurons and 
whose role is essential in learning. (1)

Around  the  synapse,  the  glial  cells  pick  up  the 
conversation like a telephone call and will broadcast 
the information to all the other neuronal circuits by 
means of gliotransmitters as if the information were 
broadcast  by  radio  to  all  the  circuits.  This  allows 
other  circuits  that  were  not  involved  in  the 
rehabilitation  process  to  take  advantage  of  this 
information to improve their efficiency.
This  “connectionist”  system  is  reminiscent  of  the 
domino effect  and the simple act  of controlling lip 
position  will  activate  the  swallowing circuit  which 

will activate the control of nasal breathing and so on, 
allowing the rehabilitation of praxes that are difficult 
to access.
The tongue will adopt a high position in its posterior 
part  (lingual  dome)  which  will  stimulate  the 
transverse  growth  of  the  superior  maxilla,  thus 
improving its comfort in cases of narrowness.
A  return  to  physiological  breathing  will  promote 
inhibition  of  the  meta-circuits  managing  oral 
breathing.
These  interactions  are  necessary  to  establish  a 
permanent balance.

AUTOMATION 

“It has to be said that lingual, labial, and functional 
neuromuscular rehabilitation relapses frequently. But 
is it really a relapse? That would assume that there 
had been a recovery.  It  seems more likely  that  the 
desired  goal,  the  automation  of  the  function’s 
position,  has  not  been  achieved.  Yet  this  is  real 
healing. We are not meticulous enough to carefully 
control whether automation has been achieved. Most 
of  the  time,  we  confine  ourselves  to  observing  the 
neuromuscular responses to given orders. Instead, it 
should  be  about  achieving  automation,  in  other 
words a praxis without awareness.” 

FOURNIER Maryvonne

This  is  why  we  must  take  as  much  interest  in 
automation as in engrammation, a stage that Björk’s 
work allows us to better understand.

He described 4 learning protocols:

A. A. A. A. E

A. A. A. T. E

A. A. T. T. E

A. T. T. T. E

For  example,  A  represents  a  traditional  learning 
session, T intermediate tests to assess progress, and 
E the final evaluation.
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He asks the participants to choose what they consider 
to be the best protocol. Most will choose program 1, 
but the most effective is program 4.
This  strategy 4  will  be  carried over  into  the  game 
programs managed by artificial intelligence.

“It  is  usually only at  the end of  the game that  we 
know  whether  it  is  won  or  lost…  The  trick  that 
computer scientists have found is to learn 2 things at 
once: to act and to evaluate oneself. One half of the 
system, called the critic,  learns to predict  the final 
score. At each moment, this neural network evaluates 
the state of the game and tries to predict the reward: 
am I winning the game or losing it? Thanks to the 
criticisms  that  it  builds  up  over  the  course  of  the 
game,  the  system can  evaluate  its  actions  at  each 
moment, not just at the end of the game. The other 
half  of  the  network,  the  actor,  can  then  use  this 
evaluation to  correct  itself.  Over the course of  the 
game, the actor and the critic progress together, one 
learning  to  act  wisely  by  focusing  on  the  most 
effective  actions while  the other  learns to  evaluate 
the consequences of their actions.”

DEHAENE Stanislas

These control sessions can be entrusted to the parents 
who will have to tell the child three times a day if 
their lips are in a correct position (the correct circuits 
will  be  unconsciously  reinforced  by  the  release  of 
dopamine)  and  three  times  a  day  if  they  notice  a 
contraction of the orbicularis.

Under  the  direction  of  the  premotor  and  motor 
cortex, the motor sequence will be managed by the 
circuits of the grey matter of the spinal cord and the 
tegmentum of the brain stem (alpha motor neurons). 
It  will be controlled at the level of the cerebellum, 
which detects and corrects the difference between the 
executed movement and the desired movement, and 
the  basal  ganglia,  which suppresses  erroneous data 
and prepares for future movements.
A  simple  test  will  allow  us  to  judge  if  our 
rehabilitation  has  been  effective:  ask  the  child  to 
count up to 60,  if  you see the tongue between the 
dental  arches,  then  automation  has  not  yet  been 
obtained; if  the tongue stays well  inside the dental 
arches, you will be able to space out your monitoring 
sessions more and more.
Nasal  breathing  rehabilitation  is  a  necessary 
condition  for  tongue  rehabilitation,  which  is 
necessary for respiratory function. This approach is 
in line with the work published by Takashi Ono who 
even emphasizes the intervention of  the diaphragm 
muscles and the phrenic nerve. Only the anoetic route 
will  promote  the  natural  implementation  of  this 
approach.!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
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Narcolepsy with cataplexy is a rare and highly debilitating neurological disorder characterized by excessive daytime sleepiness, 
sleep attacks and cataplexy which correspond to sudden loss of muscle strength and preserved consciousness and are mainly 
triggered by positive emotions such as laughter or excitement or telling a joke). Cataplexy may range from a slackening of the facial 
muscles that is barely perceivable to a drop of the jaw or head, weakness in the neck, shoulders, knees or total collapse.

A high number of pediatric cases are diagnosed and treated at the Reference Centre for narcolepsy at University Hospital Robert-
Debré in Paris. 

Introduction

It is of interest to observe that, among all the patients examined 
in an orthodontic setting, 50% failed to show abnormalities 
whereas deformations were major in the other half. Questioning 
the parents revealed that when occlusion was correct at the 
��������������ϐ�������������������������������������������ǡ����
doubt related to physiological swallowing, there was no occlusal 
����ϐ�������Ǥ������������������ǡ����Ǧ�����������������������������
were almost systematically worsened [1-3]. 

Case Study and Discussion

�����������������Ǧ��ϐ��������������������������������������ϐ�����ǡ�
with a high rate of failure.

All conventional rehabilitation approaches involving increased 
awareness of the gestures performed and then of the gestures to 
be performed are doomed to failure, especially as only a very large 
number of repetitions could manage to engram the new practice in 
the long-term memory.

There was major incisive open bite, but it regressed progressively, 
reaching normal conditions of occlusion in 18 months. 

The patient is very absent-minded and does not feel concerned 
with her therapy and the very wide gap related to her tongue 
dysfunctions must be treated.

She did, however, accept to wear the Froggymouth for 15 minutes 
a day while watching television. The limbic system will assimilate 
this fun activity with a reward, a decisive element in automation. 
Placed at a distance from the receiver, the gaze is horizontal as is 
the lingual plane. Once the device is installed, she can no longer 
swallow her saliva with her usual programme, but swallowing 
is a vital function that will lead to an immediate reaction in the 
��������������ϐ������������������������������������������������Ǥ�
The patient continues to watch her programme and doesn't even 
notice these changes; as the facial nerve's activity is inhibited the 
trigeminal nerve takes over, facilitating dental occlusion, and the 
styloglossus comes into play for the physiological progression of 
the swallowing programme in a subject with teeth.
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Figure 1:������������������Ǧ��ϔ��������������Ǥ�

Figure 2: Open bite at the beginning of the treatment. 

Figure 3: Six month later. 

Figure 4 and 5: 15 month later. 

Conclusion

This bottom-up approach can be used successfully in children 
with sensory-motor disabilities. Froggymouth is the best approach 
to rehabilitating these children The effectiveness of this approach 
will, of course, be greater in children with no particular problems, 
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START USING FROGGY MOUTH

MALE

4 YEARS 

CL. III

OPEN BITE            

12 MONTHS LATER

START USING 
FROGGY MOUTH

5 MONTHS LATER 12 MONTHS LATER

Treated by Dr P. Manzini
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8 MONTHS LATER

START USING  FROGGY MOUTH      

Dr Pietro Manzini (Italy)
Degree in Medicine and Surgery, specialisation in Orthodontics 
(University of Padua, Italy) 

Orthodontic Tutor at the University of Modena-Reggio Emilia
Head of the Orthodontics service at the C.Poma Mantova Hos-
pital

International Speaker

More than 1300 cases treated with FroggyMouth device

More than 1500 cases treated with Invisalign 

DEEP BITE

TYPE OF DEGLUTITION :
    ATYPICAL SWALLOWING 6 YEARS

FEMALE Treated by Dr P. Manzini
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MORE INFORMATION : 
WWW.FROGGYMOUTH.IT


