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Abstract

Non-nutritive digital sucking is a deleterious habit that interferes with normal 
occlusion development and constitutes a common etiologic agent in anterior 
open bite and posterior crossbite. Given that these malocclusions also harm 
patients in additional ways, early intervention and correction are of paramount 
importance. This study aimed to report a clinical case which presented 
these malocclusions in combination with digit-sucking habit. The latter was 
successfully treated through maxillary expansion and a palatal crib. Finally, the 
study emphasizes that dentists, especially pediatric dentists and orthodontists, 
should diagnose and help patients break this habit as early as possible to avert 
negative effects in the development of occlusion.
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Introduction
In its first year an infant’s nutrition is provided by means of 

breastfeeding performed through mandibular movements and 
suction, which ensures proper growth and development of the jaws 
[1]. Furthermore, when the sucking habit does not involve feeding it 
is called a non-nutritive sucking habit (NNSH). 

Habit onset may occur prematurely - as early as intrauterine life 
- and may persist throughout childhood and, in extreme situations, 
even into adulthood. It often manifests itself by the patient sucking 
on a pacifier or a finger, predominantly the thumb. Although the 
literature does not consider as harmful the presence of this habit 
during primary dentition, but only when it persists throughout 
permanent1 or mixed dentition, recent studies show that when 
NNSH is present after 2 years of age the likelihood of developing 
malocclusions is increased [2]. 

Malocclusions caused by NNSH are characterized by diastema, 
flaring of maxillary incisors, retroclination of lower incisors, posterior 
crossbite and anterior open bite [3,4]. Moreover, anterior open bite 
tends to self-correct when the habit is dropped [5,6] while the same is 
not true of posterior crossbite [3].

These findings underscore the need to intervene as early as 
possible in NNSHs and maxillary atresia, thus allowing a normal 
development of occlusion. Given that these malocclusions can 
occur concurrently with NNSH, the aim of this article is to present 
the clinical case of a patient who had a finger-sucking habit, mixed 
dentition, with posterior crossbite and anterior open bite. Treatment 
consisted in the use of a modified Haas rapid maxillary expansion 
appliance combined with a palatal crib.

Clinical Case Report
Female patient, 7 years and 3 months old, whose presenting 

complaint was that “my front teeth are open”. Their parents/
legal guardians reported that the she had a finger-sucking habit. 
Her medical history showed no contraindication to orthodontic 
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treatment.

The analysis showed facial symmetry within normal limits, vertical 
facial pattern and straight facial profile. An intraoral evaluation 
revealed that the patient was in the mixed dentition stage, had a Class 
I malocclusion associated with posterior crossbite and anterior open 
bite. In front view the presence of a median diastema was observed, 
associated with an enlarged labial frenum. After a clinical evaluation, 
the primary etiological factor associated with the malocclusion was 
found to be a digit-sucking habit. Furthermore, due to the anterior 
open bite, the patient began to develop anterior tongue thrust at rest 
and swallowing (Figure 1).

Interceptive treatment planning was conducted. Its key aim was 
to clarify matters for the patient and their legal guardians regarding 
the harmful effects of NNSH as well as the need to break such habits 
to restore normal occlusion development. A modified Haas rapid 
maxillary expansion appliance was then combined with a fixed palatal 
crib. Initially, the appliance was put in place and kept idle for 4 weeks 
to wait for the inhibitory effect of the habit while allowing the patient 
to adapt to it. Thereafter, the parents were instructed to activate 
the screw by 2/4 of a turn twice a day. After 7 days of activation 
the posterior crossbite was corrected. The appliance however was 
maintained for another 6 months as a retainer to ensure that the 

Figure 1: Initial intraoral photographs.
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results once achieved would be preserved, as well as to preserve the 
effects of the palatal crib in controlling the NNSH and tongue thrust 
(Figure 2). 

After the retention period, the habit had been altogether broken 
and the transverse and vertical dental relations were within normal 
limits. At that time, it was noted that due to the presence of a median 
diastema associated with the enlarged frenum there was not enough 
space for the physiological eruption of the maxillary lateral incisors 
(Figure 3A-3C). Thus, brackets were bonded to the maxillary central 
incisors to close the diastema thereby creating space for the eruption 
of the laterals (Figure 3D). After 3 months, the diastema was closed, 

the brackets were kept for retention and periodic appointments 
were scheduled. Three months later the lateral incisors erupted 
physiologically, the orthodontic brackets were debonded and an 
orthodontic wire was bonded to the palatal surface of the upper 
centrals to function as a retainer.

Eighteen months after treatment completion (Figure 4) the 
transverse and vertical relationships were within normal limits, and 
the patient was referred for evaluation of possible surgical treatment 
of the enlarged labial frenum. Thirty nine months after backets 
removal, arches width and incisors overbite were stable (Figure 5).

Discussion
There is a general consensus in the literature regarding an 

association between non-nutritive sucking habits (NNSHs) and 
the etiology of malocclusions - specifically anterior open bite and 
posterior crossbite – which is corroborated by the clinical case 
presented in this article [3,4,7]. 

Although these habits are prevalent in infants and considered 
normal until two years of age, after this period they may play a role 
in dentofacial changes. The correlation between NNSHs and the 
development of malocclusions depends on the combination of three 
factors: a) The frequency with which the patient cultivates the habit, 
b) Habit duration as well as how intensely the patient sucks on his/
her finger(s) [3,8]. 

According to the literature, NNSHs are harder to break than the 
use of a pacifier [3], which is understandable given that fingers are 
conveniently accessible to the patient, but not to his/her parents. 
Furthermore, children who have both types of NNSH are 6 times 
more likely to develop a malocclusion when compared with those 
who do not have an NNSH [2,5].

Treatment should therefore be performed at an early stage 
of development, and with effective patient compliance, thereby 
preventing dentoalveolar changes from evolving into permanent 
skeletal deformities, which are difficult to treat. Failure to correct 
posterior crossbite at an early stage may increase the risk of 
developing facial and skeletal [9,10] asymmetries, as well as cause 

Figure 2: Pre-treatment intra oral photographs with appliance.

Figure 3: Six months retention (A-C) with brackets placed (D).

Figure 4: Intraoral photos 18 months after brackets removal.

Figure 5: Intraoral photos 39 months after brackets removal.
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important muscle changes [11]. Moreover, some children with open 
bite associated with an NNSH undergo self-correction after removal 
of the habit [6]. 

One point of disagreement on the effects of palate-splitting 
appliances refers to mandibular rotation, which could be in a 
counterclockwise direction, favoring the correction of open bite 
[12], or a clockwise direction, opening the mandibular plane and 
compromising overbite correction [13], which should be considered 
in cases with a hyperdivergent face.

In the case presented in this paper, the primary etiological factor 
of the malocclusion was the presence of a thumb-sucking habit. In 
these situations the therapeutic approach aims not only to break the 
habit but also to correct dentoalveolar changes resulting from the 
habit.

NNSHs can be difficult to abandon [3,6], and children often 
need help. Several techniques can be used to help them break the 
habit. Parents and children should be made aware of the habit and 
its harmful effects; reward techniques should be applied; nail varnish 
or other substances with a nasty taste [14] should be used. Such 
approaches seek to educate the patient or reduce any pleasure they 
may derive from the NNSH. Once they are made aware of the issue 
and a psychological approach is adopted, the malocclusion should be 
orthodontically corrected. In many clinical situations braces can be 
used not only to correct the malocclusion but also to assist the patient 
in controlling the habit.

The literature suggests different appliances for these purposes 
such as upper removable plates, removable or fixed palatal crib, and 
spurs [15-18]. Besides these, other appliances used to correct posterior 
crossbite also play an important role in controlling the habit, such 
as Porter Arch, quad-helix, Haas and Hyrax expanders, removable 
expanders, as well as a combination of these [16-18]. Appliance 
selection should be made based on habit severity, type of malocclusion, 
degree of patient compliance, comfort and predictability provided 
by the appliance, the clinical experience of the pediatric dentist or 
orthodontist, and the time required to solve the problem. Moreover, 
fixed appliances are more efficient than removable appliances while 
achieving similar clinical results in half the treatment time [19]. 

The case described in this article was in the mixed dentition 
phase and already showed some occlusal changes in the vertical 
and transverse directions. The initial interception aimed to educate 
patients about the importance of breaking the habit. This approach is 
vital if one is to boost the chances of achieving better results through 
patient cooperation.

After this stage, a modified Haas palatal expansion appliance 
was placed to correct the posterior crossbite. A palatal crib was 
incorporated into the expander, which according to the literature 
plays different roles: (1) It constantly reminds the child about the 
need to break the habit, (2) It works as a retainer preventing tongue 
thrust at rest and swallowing, and (3) It is a mechanical resource 
for rapid maxillary expansion and consequently posterior crossbite 
correction [1,8,20,21]. 

In some clinical situations relapse of anterior open bite occurs 
and is often due to negligence when diagnosing the etiology of 

the malocclusion. Moreover, improper tongue posture at rest is 
the key etiological factor behind this relapse [22]. Changing the 
tongue posture therefore enhances treatment stability. It is also 
recommended that any devices used to retrain the tongue be held in 
place from 6 months to 1 year for retention [1,23] since according 
to the literature the motor response must be altered and new stretch 
reflexes created [1,22,23-25]. Therefore, in the case described in 
this article the lingual grid was maintained, thus maximizing result 
stability while corroborating other findings in the literature [23-25]. 

Conclusion
Finger-sucking habits exert a deleterious impact on the normal 

development of occlusion and if not intercepted in the early stages 
of development can produce negative skeletal and dental effects. As 
a result, diagnosis and intervention - as early as mixed dentition - 
are essential if one is to achieve good clinical results. It is noteworthy 
that the modified Haas expander used in this case proved a versatile 
appliance which can be adapted to correct transverse problems as well 
as assist in the interception of oral habits, thereby correcting anterior 
open bites.
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