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ABSTRACT
This case report demonstrates the treatment effects of palatal 
crib combined with the myofunctional therapy in a child with 
anterior open bite (AOB) due to thumb sucking and habitual 
anterior and low tongue position. The patient, an 11-year-old 
boy, had an anterior open bite and flared and spaced upper and 
lower incisors. Palatal cribs in conjunction with myofunctional 
therapy were used to discourage sucking habit and to adapt 
normal tongue position. Successful correction of the AOB with 
adequate overjet and overbite were achieved with total treatment 
time of 7 months. The importance of myofunctional therapy in 
adopting normal tongue position and in maintaining the stability 
of open bite correction is emphasized.
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INTRODUCTION

Persistent thumb sucking habit protrudes maxillary 
incisors, develops incompetent lips, interrupts the lip 
seal required for swallowing, and eventually creates 
anterior open bite (AOB). Discontinuation of this habit 
early in mixed dentition stage, with or without habit 
breaking appliance, usually results in spontaneous 
correction of AOB.1-3 However, thumb sucking habit 
may be accompanied by abnormal position of the tongue 
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during swallowing and at rest, which may accentuate 
AOB. Failure of tongue posture adaptation might be the 
primary reason for relapse of AOB.4,5 Further, Justus4 
concluded that anterior tongue rest position is an etiologic 
factor that frequently overlooked in AOB treatment. 

It has been documented in the literature that palatal 
crib is successful in discouraging thumb sucking habit.4-7 
In addition, it prevents the tongue from resting on maxil-
lary incisors and help in correcting the AOB. However, 
the palatal crib may allow the tongue to position itself at 
low position and prevent the functional re-education of 
the tongue, and eventually causing relapse of the AOB.5 
In this situation, myofunctional therapy is necessary to 
re-educate and adapt the tongue to its normal position.

The following case report will illustrate the treatment 
effects of palatal crib combined with the myofunctional 
therapy in a child with AOB due to thumb sucking and 
habitual anterior and low tongue position. 

CASE REPORT

Diagnosis and Etiology

An 11-year-old Egyptian boy presented with a chief 
complaint of: ‘I have spaced and unbeautiful anterior 
teeth’. He had a convex profile with symmetrical face, 
recessive chin, acute nasolabial angle (NLA), thick and 
everted lower lip, acute chin-throat angle, deep mento-
labial sulcus, an incompetent lip, no Incisal display at rest, 
4 mm of incisal display at smile, no gingival display at 
smiling, and nonconsonant smile arc (Fig. 1). The intraoral 
examination revealed mixed dentition stage with right 
and left class I molar relationship, an open bite of 5 mm 
at the central incisors extending laterally to the canines 
on both sides, flared and spaced upper and lower incisors, 
and gingival recession related to mandibular central 
incisors (Fig. 1). He was a thumb sucker and had anterior 
and low tongue rest position. 
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Fig. 1: Pretreatment clinical photographs and panoramic

Treatment Objectives

The primary objectives of the treatment were to: (1) break 
thumb sucking habit, (2) correct anterior and low tongue 
rest position, and (3) correct anterior open bite and flared 
and spaced upper and lower incisors. 

Treatment Plan

The plan consisted of two simultaneous approaches; the 
first was palatal crib to discourage sucking habit and 
to guide the tongue to rest in a normal position. The 
second approach was a daily myofunctional exercises 
practiced at home and supervized by the parents, to 
adapt normal tongue position at rest. These exercises 
included placing the tip of the tongue in the front area 

of the palate just behind the cribs, and then bring the 
tongue down forcefully to produce a popping sound. 
The second exercise was placing of the tip of the tongue 
in the front area of the palate as in the first exercise, but 
instead forces the tip of the tongue upward. The patient 
was instructed to perform each exercise at least 10 times 
at 3 different times a day.

Treatment Progress

The patient was cooperative and compliant and performed 
myofunctional exercises as planned. After 7 months, the 
open bite was completely corrected with retroclination 
of the flared maxillary and mandibular incisors and 
minimizing of the spaces. The facial and intraoral 
photographs (Fig. 2) showed retraction of maxillary and 
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mandibular incisors, reduced spaces between incisors, an 
adequate overbite and overjet, increased incisal display 
on smiling, increased NLA, and decreased convexity of 
facial profile. Then, the palatal crib was removed and 
the patient was instructed to continue myofunctional 
exercises for at least 5 months to maintain the stability 
of the treatment results. To accelerate the eruption of 
the permanent canines, deciduous maxillary canines 
were extracted during this visit. Five months later, less 
frequency of myofunctional exercises were reported by 
the patient and his parents. The patient performed the 
exercise at least once daily during the whole period of 
5 months. However, the results obtained from the first 
cycle of treatment were stable.

Two years post-treatment evaluation of the patient 
(Fig.  3) revealed good stability with more reduction 
in incisor spaces due to the eruption of permanents 
maxillary and mandibular canines. The patient referred 
for extraction of mandibular right primary second molar 
to stimulate eruption of its successor. Upon completion 
of eruption of permanents teeth, a second stage of 
treatment may be indicated with treatment objectives 
limited to alignment of incisors and closure of remaining 
spaces. Pretreatment and 2 years post-treatment lateral 
cephalometric radiographs and analysis results (Fig. 4) 
showed the significant improvement in facial profile, lip 
competency, incisors inclination and NLA angle.

Fig. 2: Clinical photographs and panoramic radiograph after 7 months of treatment
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Fig. 3: Two years post-treatment clinical photographs and panoramic radiograph

DISCUSSION

This case report demonstrated the efficiency of palatal 
crib in discouraging thumb sucking habit with significant 
correction of AOB within 7 months, while myofunctional 
therapy was successful in adopting normal tongue posi-
tion at rest and in maintaining the stability of the AOB 
correction. The total palatal crib treatment period was 
only 7 months. Then, the patient continued myofunc-
tional exercises for another 5 months to reach the total 
of 12 months of myofunctional therapy. The treatment 
approach and duration demonstrated high efficacy in 
correcting the AOB and in maintaining the stability of 
the result. 

Stability of the AOB correction is based on manage-
ment of the factors that caused AOB.8 Smithpeter and 
Covell9 stated that ‘patients with anterior open bites acc-
ompanied by oral habits, speech errors, tongue thrust, 
and low forward tongue rest posture have a major risk 
for relapse after orthodontic treatment if these character-
istics are not altered before removal of the orthodontic 
appliances. Further, Justus4 suggested that the primary 
reason for relapse of AOB might be failure of tongue 
posture adaptation. Furthermore, Smithpeter and Covell9 
investigated the efficacy of myofunctional therapy for 
maintaining closure of open bites in conjunction with 
orthodontic treatment. They found that myofunctional 
therapy increased the stability of AOB correction in 
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Fig. 4: Pretreatment and 2 years post-treatment lateral cephalometric radiographs and analysis results

Variables Norm
Pretreat-
ment

Two years 
post-treatment

SNA (°) 81° ± 2° 81° 81°
SNB(°) 78° ± 2° 80° 80°
ANB(°) 2° ± 2° 1° 1°
SNPog(°) 81° ± 2° 87.5° 87.5°
Wits (mm) –1 ± 2° –1 mm – 1 mm
Man.SN(°) 32° ± 4° 29° 27°
Max.SN(°) 8° ± 2° 8° 8°
Max.–Man.(°) 27° ± 4° 22.5° 21°
Me-tgo-Ar(°) 126° ± 5° 128° 126°
UI – LI(°) 131° ± 10° 99° 119°
UI – Max.(°) 110 ± 6° 129° 118°
UI – NA (mm) 4 ± 2.7 11 mm 5 mm
LI – Mand.(°) 93° ± 6° 111° 99°
NB – LI (mm) 4 ± 2 7 mm 5 mm
UL – EL (mm) – 2 ± 2 – 5 mm 0 mm
LL – EL (mm) – 0 ± 2  – 1 mm 2 mm
NLA(°) 90° – 110° 88° 94°

patients who had forward tongue posture and tongue 
thrust. Palatal cribs correct AOB by discouraging thumb 
sucking habit and preventing the tongue from resting on 
the maxillary incisors. In some cases, palatal cribs may 
not be enough to control and adapt tongue position. 
Therefore, it should be combined with myofunctional 
therapy aimed to help the tongue in adapting its normal 
position. Degan and Puppin-Rontani3 concluded that 
myofunctional therapy associated to the discouraging 
of sucking habits presented a better and faster improve-
ment of the tongue rest position. The myofunctional 
therapy eliminates physical forces and contributes for the 
re-arrangement of the oral cavity forces.3 On the contrary, 
other researchers10,11 believed that the myofunctional 
therapy works well with voluntary activities, such as 
swallowing while involuntary activities, such as tongue 
posture habits are hard to re-educate. 

There is a need for more clinical studies to draw a 
clear picture for the role of myofunctional therapy and 
tongue posture in correcting the AOB and in maintaining 
the  treatment result. Most of studies available in the 
literature are based on a case report or small sample with 
absence of control group.

CONCLUSION

Combination of palatal crib and myofunctional therapy 
was effective in treating anterior open bite due to thumb 
sucking habit and anterior and low tongue position. In 
addition, the myofunction therapy provided a better 
control for tongue position and enhanced the stability 
of open bite correction.
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