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 Case Report 

Multidisciplinary approach in the anterior open bite using a 
McNamara expander with palatal crib during mixed 
dentition stage: A case report 

 Wendes Dias Mendes 1,  Paôla Caroline da Silva Mira2✉,  Paula Regina Ávila Silvan3,  Patrícia 
Maria Monteiro4,  Mirian Aiko Nakane Matsumot5,  Maria Bernadete Sasso Stuani6  

Abstract 
Open bite can be defined as an absence of occlusion, most frequently located 
in the anterior region of dental arches and its etiology is multifactorial. We 
present a clinical case of an 8 years and 10 months child presenting an anterior 
open bite (AOB) with transverse maxillary deficiency caused by tongue thrust 
during mixed dentition. The malocclusion was corrected by means of a 
McNamara expander with a palatal crib jointly with the association of speech 
therapy for tongue repositioning, and otolaryngology to treat adenoid 
hypertrophy due to its correlation with AOB. The multidisciplinary approach 
was effective in correcting the malocclusion with stable results after 2 years 
post-treatment. 
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Highlights 
Pediatric dentists need to be aware of 
the multidisciplinary work involved in 
the treatment of anterior open bite as 
a result of its multifactorial etiology. 
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This article seeks to delegate 
competencies regarding the treatment 
of anterior open bite since the dentist 
is not able to fully intervene in some 
circumstances. 

This case report presents an 
orthodontic treatment option based 
on the elimination of confounding 
factors during diagnosis of the 
malocclusion. 
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INTRODUCTION 
Open bite can be defined as the absence of 
occlusion primarily in the anterior region of the 
arch1 in the presence of negative overbite, while 
the posterior teeth are in contact.2  

The etiology of anterior open bite (AOB) is 
considered multifactorial because a multitude of 
variables can work in the bone-dental 
configuration as well as in the magnitude of 
dysplasia associated with it.3,4 Therefore, several 
etiological factors are associated with the 
emergence of the AOB, such as genetic factors 
and environmental, standing out in addition to 
harmful oral habits of non-nutritive sucking, 
tongue thrust, mouth breathing, and interposition 
of the tongue between dental arches. 5  

Genetic factors expressing skeletal AOB are 
due to craniofacial dysplasia and are characterized 
by a rotation of the palatine process in the 
counterclockwise direction, associated with an 
increased anteroinferior facial height, obtuse 
gonial angle, and the short mandibular ramus.6,7 

On the other hand, deleterious oral habits are 
more frequently associated with AOB of dental 
origin, which results from the interruption of the 
normal vertical development of the anterior teeth, 
while skeletal open bite results from an alteration 
in the vertical growth of the face.7  

The AOB is considered challenging to 
develop a treatment plan that results in long-term 
stability, given that the solidity of the results is 
directly related to the diagnosis, etiology, and the  

 

 

time of intervention.6 Early intervention of AOB 
can prevent the installation of its permanent 
form8, as well as time consuming  treatments 
whose long-term stability cannot be ensured, 
including orthodontic extrusion of anterior teeth, 
orthognathic surgery with impaction of the 
posterior region of maxilla, or by the management 
of posterior teeth eruption in growing patients.9,10 

Within an early and multidisciplinary 
perspective approach, the development of a 
rational treatment plan that takes into 
consideration the different variants that may be 
associated with the presence of deleterious oral 
habits will allow that the timely interception can 
yield satisfactory and stable results in the 
functional and aesthetic perspective, in addition to 
the psychosocial gains that early intervention can 
offer to the child with this type of malocclusion.  

Our objective is to report a clinical case of a 
dental AOB, corrected employing interceptive 
orthodontics associated with speech therapy and 
otolaryngology, during the mixed dentition stage.  

 
CASE REPORT 
An 8 years 10 months white female patient 
attended the Preventive and Interceptive 
Orthodontic Clinic of FORP/USP with the chief 
complaint of her anterior teeth were crowded. On 
extraoral examination was evidenced facial 
symmetry, good lip sealing, obtuse nasolabial 
angle, defined cervicomandibular angle, convex 
facial profile, and slightly increased facial lower 
third (Figure 1).  

 
Figure 1. Initial extraoral photographs. A: Front; B: Front smiling; C: Right side 
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In the functional examination, the patient was 
asked to retain some amount of water in her 
mouth for a few moments, to check whether 
there would be a need to use her mouth to 
breathe, resulting in the patient swallowing the 
liquid. At the moment of swallowing, the patient's 
lower lip was lowered to check for anterior 
projection of the tongue. It was observed mouth 
breathing and lingual thrust during deglutition 
characterizing the presence of atypical swallowing.  

In the intraoral examination, the patient 
presented a molar Class III relationship 
subdivision left side, positive overjet (2 mm), and 
negative overbite (-3 mm) characterizing an AOB. 
It was observed the premature loss of teeth 84 
and extensive crown destruction of teeth 74, 
which has already been endodontically accessed, 
as well as the presence of the first molars, lateral 
and central permanent incisors erupted. Her 
maxillary dental arch was skeletally constricted, 
the palate was ogival and V-shaped and the tooth 
size-arch length discrepancy was -3 mm while in 
the lower arch was +1.0 mm (Figure 2). 

In panoramic radiography was verified the 
presence of all germs of permanent teeth, except 
for the 3rd molars, normality in the stage of 
rhizogenesis of the permanent teeth, and absence 
of peripicopathies.  

Due to the premature loss of teeth 84, were 
observed the early eruption of tooth 44 and 
advanced rhizolysis of the roots of teeth 74. The 
E-space was shown to be favorable to the 
permanent teeth eruption (Figure 3A).  

In the lateral cephalometric radiograph (Figure 
3B) and the cephalometric analysis (Table 1), 
showed the patient was skeletal Class I 
malocclusion (SNA = 81o; SNB = 79o; ANB = 
2o), therefore, the bone bases were well-
positioned to each other and with the anterior 
base of the skull.  
Table 1. Initial and final cephalometric measurements 

Magnitude Normal Initial Final 
SNA 82o ± 2 81o 83o 
SNB 80o ± 2 79o 81o 
ANB 0o a 4o 2o 2o 
SN.GoGn 32o 33o 33o 
Sn.Gn 68 o 68o 69o 
Facial Axis 90 o 90o 91o 
1.NA 22 o 26o  24o 
1-NA 4 mm 5 mm 4 mm 
1.NB 25 o 25o 23o 
1-NB 4 mm  5 mm 4 mm 
1.1 131 o 134o 130o 
S-Ls 0 mm 1 mm 2 mm 
S-Li 0 mm 0 mm -1 mm 
NA.Pog -8o a 10o 3o 4o 

 
Figure 2. Initial intraoral photographs. A: Front; B: Left side;  C: Right side;  D: Upper occlusal; E: Inferior occlusal 
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Figure 3. A: Initial panoramic radiograph; B: Initial lateral cephalometric radiograph suggesting the presence of 

hypertrophied adenoid tissue

 

Vertically, the mesofacial skeletal pattern was 
verified (SN.GoGn= 33o; SNGn= 68o; Facial 
Axis= 90o). In relation to the dental pattern, the 
maxillary incisors were protruded (1.NA = 26o; 1-
NA= 5mm) and mandibular presented with 
suitable axial inclination, however, they were 
protruded in relation to the apical bone base 
(1.NB = 25o; NB-1= 5mm). The soft-tissue 
profile was slightly convex (S-Ls = 1mm / S-Li = 
0 mm) and the hard-tissue profile was straight 
(NA.Pog= 3o). There was also possible to be 
observed an enlarged radiopaque image in the 
posterior area of the nasopharynx suggestive of 
hypertrophy of the adenoids, which could be 
leading to the mouth breathing since the superior 
airways could be obstructed (Figure 3B). 

Based on clinical and cephalometric findings, 
the AOB presented by the patient was diagnosed 
as a dental one, originating from the habit of 
tongue thrust during atypical swallowing. At the 
time, the prognosis was favorable, since the 
magnitude of the malocclusion was not severe 
and other possible confounding factors for the 
diagnosis were ruled out, making the correct 
diagnosis led to adequate treatment.  

 
Treatment plan 
At first, the treatment plan consisted of Rapid 
Maxillary Expansion (RME) through the 
installation of a modified McNamara expander 

 
associated with an anterior palatal crib (Figure 4A) 
and a lower lingual holding arch in the mandibular 
arch (Figure 4B) since the premature loss of tooth 
84 has already occurred and, due to the great loss 
of tooth structure and advanced root resorption 
of teeth 74, was chosen for its extraction. The 
patient was also referred to an otolaryngologist 
(ENT) evaluation. The McNamara-type appliance 
is a bonded expander which is belived to present 
a better vertical control of posterior teeth due to 
its acrylic splint11. Therefore, in addition to 
expanding the maxilla, it would prevent the 
worsening of the anterior open bite, since for 
every 1 mm of posterior tooth extrusion, the bite 
opens in the anterior region twice this value.12 

In the second phase, after the activation and 
retention period of the expander, was installed a 
removable appliance with a palatal crib and 
indicated speech therapy for the correct lingual 
position. This referral had to be done later since 
the fixed appliance on the palate would not allow 
the development of speech and articulation 
exercises. For the third planed phase, it was 
carried out monitoring the exfoliation of the 
remaining primary teeth and eruption of the 
permanent ones, for later referral to corrective 
orthodontics.  
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Figure 4. A: McNamara expander with vertical palatal crib; B: Illustrative photo of the lingual holding arch 

 
Treatment goals 
The first phase of the treatment aimed at gaining 
space in the maxilla for permanent teeth, correct 
the deep palate for better accommodation of the 
tongue, improvement in breathing and lip sealing. 
The choice of this type of appliance was due to its 
cost and ease of installation by the professional. 
The modified expander with palatal crib was 
carried out to provide the blocking of the 
interposition of the tongue during swallowing and 
combined with speech therapy and ENT 
approaches lead to correction of the dental 
anterior open bite. The lower lingual holding arch 
aimed at maintaining space, due to the premature 
loss of primary teeth 74 and 84.  

  

Treatment alternatives 
The McNamara-type appliance is tooth-borne, 
but there is also a tooth-tissue-borne alternative, 
the Haas expander. We did not consider 
miniscrew-assisted rapid palatal expander 
(MARPE), which is a bone-borne device, since 
our patient was only 8 years old and still 
presented the midpalatal suture opening.  

However, taking into account the need to 
intercept the atypical habit of protruding the 
tongue during swallowing, interceptive 
approaches to the habit would be necessary. The 
use of lingual spurs could also be employed; 
however, as we see this therapeutic option may 
cause pain in the child, we chose not to use it.  

  

 

 
Progress of treatment 
Although the maxillary transverse deficiency was 
not as severe, the patient presented mouth 
breathing and a negative maxillary dentoalveolar 
discrepancy. The modified McNamara expander 
was made with a Hyrax screw (Morelli, Brazil, 
11mm) positioned centrally to the midpalatal 
suture in the region of the primary second molars. 
The vertical palatal crib was made of stainless 
steel Ø0,70mm (.028") (Morrelli, Brazil). The 
central region of the crib was sectioned to allow 
the opening of the screw. The acrylic resin was 
added at the interface between the crib and the 
palatal mucosa to avoid damage to it. The acrylic 
occlusal covering of this type of appliance works 
as a “bite block” in the posterior segment of the 
arch, which prevents the extrusion of the 
maxillary posterior teeth, helping to close the bite. 
The activation protocol of the Hyrax screw was 
2/4 turns per day13, which corresponds to 0.5mm 
of screw opening per day, with 1/4 turn in the 
morning and a 1/4 turn at night, until the palatal 
cusps of the upper molars touch the buccal cusps 
of the lower molars. The expander screw was 
opened up to a width of 7mm and the opening of 
the midpalatal suture was followed by occlusal 
radiography of the maxilla. After the activation 
period, there were 6 months of retention with the 
same device, with assisted control for ossification 
of the midpalatal suture. In addition to activating 
the expander, the patient was instructed about 
oral hygiene and care with the appliance. 
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Treatment result 
The patient was followed up monthly for one 
year, and her final orthodontic records were 
obtained two years after the correction of the 
AOB, to monitor the stability of the case. 

A satisfactory long-term result was obtained 
with the fixed vertical palatine crib coupled to the 
McNamara expander, speech therapy, and ENT, 
both in the facial (Figure 5) and occlusal aspects 
(Figure 6). The expander also provided space for 
the alignment of permanent maxillary anterior  

teeth, while the use of the vertical crib associated 
with speech therapy has contributed to the 
interception of tongue thrust and correction of 
atypical swallowing.  

The lower lingual holding arch showed a 
benefic effect on the maintenance of the 
perimeter of the lower arch, which was a concern 
due to loss of primary teeth, however, it enabled 
the eruption of all permanent teeth (Figure 6), and 
the obtaining of positive overjet of about 2mm, 
and overbite of 3mm.  

Figure 5. Final extraoral photographs. A: Front;  B: Front smiling; C: Right side 

The final panoramic radiograph did not show 
any periacopathy or root resorption. It was also 
possible to observe the germs of the lower third 
molars in an advanced stage of rhizogenesis 
(Figure 7A). 

In the cephalometric analysis (Table 1), the 
bone bases kept in a good relation with each 
other (ANB=2o), and the facial pattern remained 
mesofacial (SN.GoGn =33 o ; SNGn = 69 o ; 
Facial Axis = 91 o ). The maxillary incisors 
(1.NA= 24o; 1-NA= 4 mm) and mandibular 
incisors (1.NB = 23o; NB-1 = 4 mm) were well 
positionated in relation to their apical base with a 
good interincisal relationship (1.1= 130o). The 
integumentary profile was considered convex (S- 

Ls = 2mm/ S-Li = -1 mm), and the bone profile 
straight (NA.Pog = 4o). It was also possible to 
verify that adenoid lymphoid tissue involuted, 
resulting in a wider space in the upper airway. 

After the final orthodontic evaluation, it was 
possible to observe that the clinical case had a 
satisfactory and stable result after 2 years of 
intervention, requiring corrective orthodontics 
only for refinement of the case.  

The prognosis due to the patient's age and the 
facial pattern was considered favorable. 
Furthermore, early correction provides stimuli 
that provide adequate craniofacial growth. 
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Figure 6. Final intraoral photos. A: Front; B: Left side; C: Right side;  D: Upper occlusal; E: Inferior occlusal 

Figure 7. A: Final panoramic radiograph; B: Final lateral cephalometric radiograph showing adenoid tissue regression 

DISCUSSION 
Although the prevalence of AOB tends to 
decrease in patients in the mixed dentition8 as a 
result of predisposition to cease adopting 
deleterious oral habits, it is reported that the later 
the malocclusion is intervened, the chances of 
success and long-term stability decrease.14  

The morphological configuration of the AOB 
presented by the reported patient showed a 
diffuse and narrow shape, not consistent with the 
interposition of a finger or a pacifier. 
Furthermore, anamnesis helped us to rule out the 
hypothesis of a prior non-nutritive sucking habit. 
As the cephalometric findings indicated that the 
patient had a mesofacial skeletal pattern 
(SN.GoGn=33o ; SNGn=69o ; Facial Axis=91 o ), 

there was no skeletal predisposition to the onset 
of malocclusion, since there was no tendency of 
counterclockwise rotation of the palatal plane.15,16 

The functional examination was essential to 
identify the tongue as the etiological agent of this 
AOB, since when swallowing, the patient 
protruded the tongue anteriorly to prevent the 
escape of liquid and, thus, allow the swallowing to 
occur.  

The study by Gutiérrez et al.17 showed that 
patients with AOB are more likely to present 
constriction of the anterior portion of the maxilla, 
as well as a smaller intercanine distance and deep 
palate. The authors attributed these conditions to 
the lowered positioning of the tongue during rest, 
which would cause an imbalance of forces  
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between the tongue and the cheek muscles, 
leading to a lack of transverse stimulation of the 
maxilla.17 This lowered position of the tongue has 
also been correlated with an increase in the 
perimeter of the mandibular arch, as the teeth 
undergo its expansive pressure.17  

Although our patient suffered a premature 
loss of tooth 84 and the E-space18,19 was still 
preserved, some space gain in the arch could also 
have occurred as a result of the lingual pressure, 
since it is clinically perceived that there was a 
slight loss of space by the mesialization of tooth 
85, which was rotated (Figure 2E), but teeth 44 
erupted without hindrance. 

Although it is still controversial in the 
literature if the unusual position of the tongue 
comes as a result of a pre-existing condition or as 
the primary factor20, our patient presented a 
suggestive radiographic finding of hypertrophy of 
the adenoids (Fig. 3B), which could be leading to 
the mouth breathing. However, as the x-ray does 
not provide a three-dimensional visualization of 
the tissue volume, the patient was referred to the 
ENT, which carried out the nasal endoscopy for 
diagnosis.21,22 Although the adenoid suffers 
physiological hypertrophy up to approximately 7 
years of age22,23, treatment with topical 
corticosteroids was used for regression of the 
lymphoid tissue24 (Figure 7B), as there were 
already evident craniofacial alterations, such as 
maxillary constriction.  

In the maxillary arch, considering the narrow 
palate and the bone-tooth negative discrepancy 
presented by the patient, it was decided to 
proceed with RME. This procedure would 
provide, in addition to a gain in the arch 
perimeter25, space for the tongue to be correctly 
accommodated on the palate, providing a 
character of normality in its positioning. 

The removable cribs can be less effective than 
fixed by their dependence on the collaboration of 
the patient8, for this reason, and considering that 
the patient had reasonable oral health, despite the  

premature loss of two elements in the mandibular 
arch, the use of fixed appliance was the choice 
performed in the treatment plan.  

The use of the McNamara expander type was 
given the advantage it provides, such as the ease 
of cleaning, not occurring irritation tissue due to 
the interposition of food between the palate and 
acrylic, as can occur more often with the Haas 
expander, and by the fact that the acrylic resin in 
the posterior region works as one bite block, 
preventing the extrusion the posterior maxillary 
teeth26, which would lead to an increase in AOB.  

The AOB originated from deleterious oral 
habits only cease after the removal of these 
factors27 , for this reason, the expander was 
modified with the addition of a vertical palatal 
crib, given they are devices very effective in 
trapping of AOB and that can restore the overbite 
up to 3mm 8.  

It is worth noting that the momentary 
remission of the habit in virtue of the use of the 
appliance does not ensure the stability of 
correction, since it is necessary relearning the 
proper positioning of the tongue during 
swallowing and rest.26 Therefore, the speech 
therapy monitoring of the patient is essential for 
the success of the treatment.  

CONCLUSIONS 
It is concluded that the correct diagnosis based on 
the elimination of confounding etiological factors 
provides the necessary basis for carrying out the 
treatment plan for AOB based on tongue thrust 
origin. However, only the multidisciplinary 
treatment between speech therapy, 
otolaryngology, and the dentist will guarantee the 
success of the treatment. The rapid maxillary 
expansion through the McNamara expander 
associated with the fixed palatal crib is an 
adequate option for both the correction of 
anterior open bite and narrow palate, which 
ultimately favors the treatment and stability of the 
correction. 
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