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Abstract

Introduction

The tongue cribs have been used to eliminate bad habits of
thumb suckling and tongue thrusting [1-3]. These habits are
thought to be possible causes of malocclusions, and the major one
is open bite [4-6]. Orthodontists consider that open bite is one
of the most difficult malocclusions to treat, and severe open bite
cases would also require surgical orthodontic treatment to achieve

Case Report

Background: The tongue cribs have been used to eliminate bad habits of thumb suckling and tongue thrusting. These habits are
thought to be possible causes of malocclusions, and the major one is open bite. Open bite is one of the most difficult malocclusions
to treat, and severe open bite cases would also require surgical orthodontic treatment. This article describes the orthodontic
treatment with tongue cribs for a pediatric patient with anterior open bite.

Case: Her chief complaint was anterior open bite. Overbite was -3.0 mm, and she was often confirmed the tongue thrust during
resting and talking. We started her maxillary expansion by a removable expansion plate with tongue cribs to correct anterior open
bite and encourage the permanent tooth eruption. After 26 months of active orthodontic treatment, open bite was improved, and
the eruption of permanent teeth made good progress. We suggest that the appliance with tongue cribs might be useful and effective
in the treatment of open bite, and the follow-up is necessary and very important.

improvements of both function and occlusion [7-9]. Therefore,
we expect early treatment to milder future dental and skeletal
problems and alleviate the complexity of the phase-2 treatment. In
the present case report, we demonstrate satisfactory progress in a
pediatric patient with anterior open bite treated by the expansion
plate with tongue cribs.

Figure 1. Pretreatment intraoral photographs. (A) Right molar relationship; (B) Centric occlusion; (C) Left molar relationship; (D)
Overjet; (E) Mirror view (maxillary); (F) Mirror view (mandibular).

A girl patient, 7 years and 10 months of age had a chief
complaint of anterior open bite. Overjet was 0.5 mm, and overbite
was -3.0 mm (Figure 1). She had anterior open bite and a mesial
step type of the terminal plane on both sides. She had a family

history of Class Il malocclusion: her brother, sister and mother. She
was often confirmed the tongue thrust during resting and talking.
A panoramic radiograph showed the lack of eruption spaces for
the permanent teeth (Figure 2). Cephalometric analysis, when
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compared with the Japanese norm, showed a skeletal Class I jaw-
base relationship (ANB, 4.1°). Both the mandibular plane angle and
the ramus plane angle were large, and the Gonial angle was almost
normal (Mp-SN 43.9°, Rp-SN 97.9, Go.A 126.0°). The mandibular

body length was large, and ramus height was short (67.2 and 32.9
mm). The inclinations of the upper and lower incisors were within
the normal range (U1-SN, 106.5° and L1-Mand. pl., 88.9°).

Figure 4: Treatment progress. (A) 6 months after the start of treatment; the expansion plate with tongue cribs was placed; (B)
Centric occlusion; 13 months later.

The patient was diagnosed as anterior open bite, with a skeletal
Class I jaw base relationship, habitual tongue thrust and the lack of
eruption spaces for the permanent teeth. The treatment objectives
were to correct the open bite with the habit breaker in an early stage,
to arrange the maxillomandibular arch forms, to obtain eruption
spaces forthe permanentteethandtoreduce the need forthe phase-2
treatment. We explained sufficiently her treatment precautions to
her and her parents. Firstly, her jaw base relationship would change

from a skeletal Class I to a skeletal Class I1I with growth because she
had a family history of Class Il malocclusion, and we regretted our
inability to predict her mandible growth. Moreover, she would need
surgical orthodontic therapy in the second stage as open bite was
difficult-to-treat malocclusion. Furthermore, the phase-2 treatment
would be likely to be needed, despite the phase-1 treatment. They
hoped orthodontic treatment with the understanding of these ones.
Thus, we started her orthodontic treatment.
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At the age of 8-year, maxillary expansion was performed by a
removable expansion plate firstly. We incorporated tongue cribs
in the expansion plate (Figure 3A & 3B). She and her mother were
instructed to use it every night and turn expansion screws weekly
on the specified day of week (1/4 turn: 0.25 mm). About 6 months
after the start of this device, the overbite increased slightly (Figure
4A).Because the overbite was not yet fully corrected, we encouraged
her to continue use of this plate. She was evaluated regularly for
the improvement of the overbite, the eruption of permanent teeth
and the maxillomandibular skeletal relationship. After 13 months
of active treatment, the occlusion was much more stable and
acceptable (Figure 4B). As we monitored the maxillomandibular
skeletal relationship, the patient was instructed to continue using

the plate. After 13 months more, overjet and overbite were well
maintained (Overjet, 1.0 mm and Overbite, 1.5 mm), and the
eruption of the permanent teeth also proceeded uneventfully
(Figures 5, 6). Now, though maxillary expansion was stopped, she
continues using this plate to obstruct patients’ harmful tongue
habits by tongue cribs. Posttreatment cephalometric evaluation
showed a skeletal Class I jaw base relationship (ANB, 1.5°). The
mandibular plane angle and the ramus plane angle were decreased
by 3.2° and 5.4° with a counterclockwise rotation of the mandible.
The upper and lower incisors were maintained within the normal
range even though the upper one was labially inclined as compared
with pretreatment (U1-SN, 111.1° and L1-Mand. pl,, 89.9°) (Table
1).

Figure 5: Posttreatment intraoral photographs. (A) Right molar relationship; (B) Centric occlusion; (C) Left molar relationship;
(D) Overjet; (E) Mirror view (maxillary); (F) Mirror view (mandibular).

=

Figure 6: Posttreatment lateral cephalogram (A) and panoramic radiograph (B).

Table 1: Cephalometric summary [10,11].

Variables Japanese norm* | SD | Pretreatment (7 yrs 10 mos) Posttreatment (10 yrs 3 mos)
Angles (°)
ANB 2.8 2.4 4.1 1.5
SNA 80.8 3.6 85.8 82.3
SNB 77.9 4.5 81.7 80.8
Mand.pl. - SN pl. 37.1 4.6 439 40.7
U1-SN pl. 105.9 8.8 106.5 1111
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L1-Mand. pl. 93.4 6.8 88.9 89.9
Interincisal angle 123.6 10.6 120.7 118.4
Linear (mm)
Wits value -1.92 2.52 -4.1 -6
Overjet 31 1.1 0.5 1
Overbite 3.3 19 -3 1.5
Discussion [26,27]. Furthermore, we should also have to keep the skeletal

In this study, we reported the successful outcome of the early
treatment using tongue cribs for the child patient with anterior
open bite. Several reports have described the treatment protocols
for anterior open bite in the mixed dentition. Erbay et al. suggested
the effects of Frankel's function regulator appliance on the
treatment of Angle Class I skeletal anterior open bite malocclusion
[12]. Defraia et al. treated with the open-bite bionator, and Iscan et
al. indicated the improvement of the overbite by the posterior bite-
block during growth period [13,14]. Moreover, others also reported
the early treatment of anterior open bite with maxillary expansion
appliances, vertical chin cup, high-pull activator and bite jumping
appliances [15-19]. Since open bite is closely related to mouth
breathing, swallowing and tongue resting position and pressure,
it is considered that a combination of the traditional orthodontic
therapy and myofunctional therapy is the most effective treatment
[20,21]. As this girl had a pronounced tendency to advance tongue,
we submitted that the guidance of oral myofunctional therapy was
also necessary for her in parallel with the use of the orthodontic
appliance. However, she was a child with hyperactivity, and it
was difficult to provide the treatment on the basis of the patient
autonomy such as myofunctional therapy. Therefore, we decided to
treat her with only a simple device as much as possible.

According to cone-funnel mechanism, the mandibular dentition
was naturally expanded to fit the maxilla by expanding of the
maxillary dentition only [22]. Then, she could obtain eruption
spaces for the permanent teeth in both arches. Moreover, as to the
theory of transverse control reported by Sabashi et al. improving
disharmony of arch forms would appropriately rearranged both
dentitions on the maxillomandibular relation and controlled
muscle function [23]. Moreover, tongue cribs would work as an
obstacle in patients’ harmful tongue habits and maintain the tongue
in a more backward position as others also described [1,2,24,25].
Consequently, they might also change perioral muscular activity
and minimize the open rotation of mandible in a growing period.
As indicated in Table, the upper and lower incisors were labially
inclined as compared with pretreatment, despite the removal of
tongue thrusting by tongue cribs. This was considered that eruption
of the permanent teeth was stimulated by expanding her jaws, and
the upper and lower anterior teeth were pushed on the labial side.
For now, her overbite is maintained stability. However, she should
be evaluated regularly for signs of relapse because the difficulties
of the early treatment and retention of open bite are well known

relationship under observation until completion of growth because
she had a family history of Class III malocclusion. The follow-up is
necessary and very important in the phase-1 treatment of children
because of the inability to predict their growth.

Conclusions

We reported the successful treatment of a pediatric patient
with anterior open bite by the simplest device with tongue cribs.
After the treatment, an acceptable occlusion was obtained, and no
relapse of the open bite is still seen. This suggests that the appliance
with tongue cribs might be useful and effective in the treatment of
open bite, referred to as the most difficult malocclusion to treat in
orthodontic treatment.

References

1. Zhao W, Chen Y, Kyung HM, Xu ]S (2020) Effectiveness of Tongue Crib
Combination Treating Severe Skeletal Angle Class III Malocclusion in
Mixed Dentition. Int ] Clin Pediatr Dent 13(6): 668-676.

2. Sayin MO, Akin E, Karacay S, Bulakbasi N (2006) Initial effects of the
tongue crib on tongue movements during deglutition: A cine-magnetic
resonance imaging study. Angle Orthod 76(3): 400-405.

3. Taslan S, Biren S, Ceylanoglu C (2010) Tongue pressure changes before,
during and after crib appliance therapy. Angle Orthod 80(3): 533-539.

4. English JD (2002) Early treatment of skeletal open bite malocclusions.
Am ] Orthod Dentofacial Orthop 121(6): 563-565.

5. Cayley AS, Tindall AP, Sampson W], Butcher AR (2000)
Electropalatographic and cephalometric assessment of tongue function
in open bite and non-open bite subjects. Eur ] Orthod 22(5): 463-474.

6. Saccomanno S, Antonini G, D’Alatri L, D’Angelantonio M, Fiorita A, et
al. (2012) Causal relationship between malocclusion and oral muscles
dysfunction: a model of approach. Eur ] Paediatric Dent 13(4): 321-323.

7. Arnett GW, Trevisiol L, Grendene E, McLaughlin RP, D’Agostino A (2022)
Combined orthodontic and surgical open bite correction. Angle Orthod
92(2):161-172.

8. Proffit WR, Bailey LJ, Phillips C, Turvey TA (2000) Long-term stability of
surgical open bite correction by LeFort I osteotomy. Angle Orthod 70(2):
112-117.

9. Swinnen K, Politis C, Willems G, De Bruyne I, Fieuws S, Heidbuchel
K, et al. (2001) Skeletal and dento-alveolar stability after surgical-
orthodontic treatment of anterior open bite: a retrospective study. Eur ]
Orthod 23(5): 547-557.

10. Wada K, Matsushita K, Shimazaki S, Miwa Y, Hasuike Y, et al. (1981)
An evaluation of a new case analysis of a lateral cephalometric
roentgenogram. ] Kanazawa Med Univ 6: 60-70.

11. Kayukawa, W (1988) The Morphological study of the Japanese maxillary
protrusion with the “Wits” appraisal. Odontology 76(5): 925-940.

Citation: Natsuko Hichijo*, Tadahide Noguchi and Yoshiyuki Mori. Effects of Tongue Cribs for the Early Treatment of Anterior Open Bite: N
A Case Report. Inter Ped Dent Open Acc ] 8(1)- 2022. IPDOA].MS.ID.000276. DOI: 10.32474/IPD0OAJ.2022.07.000276


http://dx.doi.org/10.32474/IPDOAJ.2022.07.000276
https://pubmed.ncbi.nlm.nih.gov/33976494/
https://pubmed.ncbi.nlm.nih.gov/33976494/
https://pubmed.ncbi.nlm.nih.gov/33976494/
https://pubmed.ncbi.nlm.nih.gov/16637718/
https://pubmed.ncbi.nlm.nih.gov/16637718/
https://pubmed.ncbi.nlm.nih.gov/16637718/
https://pubmed.ncbi.nlm.nih.gov/20050749/
https://pubmed.ncbi.nlm.nih.gov/20050749/
https://pubmed.ncbi.nlm.nih.gov/12080300/
https://pubmed.ncbi.nlm.nih.gov/12080300/
https://pubmed.ncbi.nlm.nih.gov/11105403/
https://pubmed.ncbi.nlm.nih.gov/11105403/
https://pubmed.ncbi.nlm.nih.gov/11105403/
https://pubmed.ncbi.nlm.nih.gov/23270292/
https://pubmed.ncbi.nlm.nih.gov/23270292/
https://pubmed.ncbi.nlm.nih.gov/23270292/
https://pubmed.ncbi.nlm.nih.gov/35293981/
https://pubmed.ncbi.nlm.nih.gov/35293981/
https://pubmed.ncbi.nlm.nih.gov/35293981/
https://pubmed.ncbi.nlm.nih.gov/10832998/
https://pubmed.ncbi.nlm.nih.gov/10832998/
https://pubmed.ncbi.nlm.nih.gov/10832998/
https://pubmed.ncbi.nlm.nih.gov/11668874/
https://pubmed.ncbi.nlm.nih.gov/11668874/
https://pubmed.ncbi.nlm.nih.gov/11668874/
https://pubmed.ncbi.nlm.nih.gov/11668874/
https://cir.nii.ac.jp/crid/1371132819247846027?lang=en
https://cir.nii.ac.jp/crid/1371132819247846027?lang=en
https://cir.nii.ac.jp/crid/1371132819247846027?lang=en

Inter Ped Dent Open AccJ

Volume 8 - Issue 1

Copyrights @ Natsuko Hichijo

12.Erbay E, Ugur T, Ulgen M (1995) The effects of Frankel’s function
regulator (FR-4) therapy on the treatment of Angle Class I skeletal
anterior open bite malocclusion. Am ] Orthod Dentofacial Orthop
108(1): 9-21.

13. Defraia E, Marinelli A, Baroni G, Franch L, Baccetti T (2007) Early
orthodontic treatment of skeletal open-bite malocclusion with the open-
bite bionator: a cephalometric study. Am ] Orthod Dentofacial Orthop
132(5): 595-598.

14.1Iscan HN, Akkaya S, Koralp E (1992) The effects of the spring-loaded
posterior bite-block on the maxillo-facial morphology. Eur ] Orthod
14(1): 54-60.

15. Sankey WL, Buschang PH, English ], Owen AHIII (2000) Early treatment
of vertical skeletal dysplasia: the hyperdivergent phenotype. Am ]
Orthod Dentofacial Orthop 118(3): 317-327.

16. Freeman CS, McNamara JA, Jr Baccetti T, Franchi L, Graff TW (2007)
Treatment effects of the bionator and high pull facebow combination
followed by fixed appliances in patients with increased vertical
dimensions. Am ] Orthod Dentofacial Orthop 131(2): 184-195.

17.1Iscan HN, Dincer M, Gultan A, Meral O, Taner-Sarisoy L (2002) Effects
of vertical chincap therapy on the mandibular morphology in open-bite
patients. Am ] Orthod Dentofacial Orthop 122(5): 506-511.

18. Schulz SO, McNamaraJA, Jr Baccetti T, Franchi L (2005) Treatment effects
of bonded RME and vertical-pull chincup followed by fixed appliance in
patients with increased vertical dimension. Am ] Orthod Dentofacial
Orthop 128(3): 326-336.

19.0ba Y, Oba T (2021) Treatment of maxillary protrusion with anterior
open bite using bite jumping appliance in two cases. ] Chu-shi Orthod
Soc 33(1): 39-58.

This work is licensed under Creative
BY Commons Attribution 4.0 License
To Submit Your Article Click Here: _

DOI: 10.32474/IPD0OAJ.2022.08.000276

i R i D Dhanerry
D A JOuIT

IPDOAJ

20.Cenzato N, lannotti L, Maspero C (2021) Open bite and atypical
swallowing: orthodontic treatment, speech therapy or both? A literature
review. Eur ] Paediatr Dent 22(4): 286-290.

2

=

.Koletsi D, Makou M, Pandis N (2018) Effect of orthodontic management
and orofacial muscle training protocols on the correction of
myofunctional and myoskeletal problems in developing dentition. A
systematic review and meta-analysis. Orthod Craniofac Res 21(4): 202-
215.

22.Van der Linden FPGM (1982) Development dentition, Quintessence
Publishing Co. Inc., Chicago, 23-27.

23.Sabashi K, Kondou S, Ishihara M, Imaizumi M, Manabe S (2005) Class
I Open-bite of Mixed Dentition Treated with Maxillary Removable
Expansion Plate: A Case Report. Jpn j Ped Dent 43(1): 113-121.

24.Nascimento MHA, Aratijo TM, Machado AW (2016) Severe anterior open
bite during mixed dentition treated with palatal spurs. ] Clin Pedia Dent
40(3): 247-250.

25. Cleall JF (1965) Deglutition: a study of form and function. Am ] Orthod
51(8): 566-591.

26. Smithpeter JA, Covell D (2010) Relapse of anterior open bites treated
with orthodontic appliances with and without orofacial myofunctional
therapy. Am ] Orthod Dentofacial Orthop 137(5): 605-614.

27.Wriedt S, Buhl V, Al-Nawas B, Wehrbein H (2009) Combined treatment
of open bite- long term evaluation and relapse factors. ] Orofac Orthop
70(4): 318-326.

Interventions in Pediatric Dentistry
: Open Access Journal

Assets of Publishing with us

¢ Global archiving of articles

¢ Immediate, unrestricted online access
e Rigorous Peer Review Process

e Authors Retain Copyrights

¢ Unique DOI for all articles

Citation: Natsuko Hichijo*, Tadahide Noguchi and Yoshiyuki Mori. Effects of Tongue Cribs for the Early Treatment of Anterior Open Bite:
A Case Report. Inter Ped Dent Open Acc ] 8(1)- 2022. IPDOA].MS.ID.000276. DOI: 10.32474/IPD0OAJ.2022.07.000276

N


http://dx.doi.org/10.32474/IPDOAJ.2022.07.000276
https://pubmed.ncbi.nlm.nih.gov/7598110/
https://pubmed.ncbi.nlm.nih.gov/7598110/
https://pubmed.ncbi.nlm.nih.gov/7598110/
https://pubmed.ncbi.nlm.nih.gov/7598110/
https://pubmed.ncbi.nlm.nih.gov/18005832/
https://pubmed.ncbi.nlm.nih.gov/18005832/
https://pubmed.ncbi.nlm.nih.gov/18005832/
https://pubmed.ncbi.nlm.nih.gov/18005832/
https://pubmed.ncbi.nlm.nih.gov/1563475/
https://pubmed.ncbi.nlm.nih.gov/1563475/
https://pubmed.ncbi.nlm.nih.gov/1563475/
https://pubmed.ncbi.nlm.nih.gov/10982934/
https://pubmed.ncbi.nlm.nih.gov/10982934/
https://pubmed.ncbi.nlm.nih.gov/10982934/
https://pubmed.ncbi.nlm.nih.gov/17276859/
https://pubmed.ncbi.nlm.nih.gov/17276859/
https://pubmed.ncbi.nlm.nih.gov/17276859/
https://pubmed.ncbi.nlm.nih.gov/17276859/
https://pubmed.ncbi.nlm.nih.gov/12439479/
https://pubmed.ncbi.nlm.nih.gov/12439479/
https://pubmed.ncbi.nlm.nih.gov/12439479/
https://pubmed.ncbi.nlm.nih.gov/16168329/
https://pubmed.ncbi.nlm.nih.gov/16168329/
https://pubmed.ncbi.nlm.nih.gov/16168329/
https://pubmed.ncbi.nlm.nih.gov/16168329/
https://pubmed.ncbi.nlm.nih.gov/35034464/
https://pubmed.ncbi.nlm.nih.gov/35034464/
https://pubmed.ncbi.nlm.nih.gov/35034464/
https://pubmed.ncbi.nlm.nih.gov/30152171/
https://pubmed.ncbi.nlm.nih.gov/30152171/
https://pubmed.ncbi.nlm.nih.gov/30152171/
https://pubmed.ncbi.nlm.nih.gov/30152171/
https://pubmed.ncbi.nlm.nih.gov/30152171/
https://pubmed.ncbi.nlm.nih.gov/27472574/
https://pubmed.ncbi.nlm.nih.gov/27472574/
https://pubmed.ncbi.nlm.nih.gov/27472574/
https://pubmed.ncbi.nlm.nih.gov/14331958/
https://pubmed.ncbi.nlm.nih.gov/14331958/
https://pubmed.ncbi.nlm.nih.gov/20451779/
https://pubmed.ncbi.nlm.nih.gov/20451779/
https://pubmed.ncbi.nlm.nih.gov/20451779/
https://pubmed.ncbi.nlm.nih.gov/19649579/
https://pubmed.ncbi.nlm.nih.gov/19649579/
https://pubmed.ncbi.nlm.nih.gov/19649579/
https://lupinepublishers.com/pediatric-dentistry-journal/
http://dx.doi.org/10.32474/IPDOAJ.2022.08.000276

	Introduction

