CASE REPORT

http://dx.doi.org/10.17159/2519-0105/2019/v74no5a4

Treatment of thumb-sucking habit
using a fixed tongue crib appliance
- a case report and literature review
SADJ June 2019, Vol. 74 No. 5 p239 - p242
D Reddy1, SM Dawjee2

SUMMARY

AETIOLOGY

A prolonged thumb sucking habit is associated with
certain dental malocclusions. Numerous techniques
and appliances have been reported for the treatment of
thumb sucking, all having varying degrees of success.

There are three theories that attempt to explain the
aetiology of prolonged non-nutritive sucking habits5:

This report presents a clinical case of a seven year old
female patient with thumb sucking habit and an anterior open bite.
Through careful motivation, good patient compliance
and a fixed tongue crib, the habit ceased and there was
spontaneous correction of the anterior open bite within
a treatment period of six months.
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INTRODUCTION
Oral health care providers are often consulted by concerned parents of children who have a thumb/fingersucking habit, wanting to know its cause and how it can
be corrected.
This article presents a literature review of the causes
of thumb sucking, as well as modalities that have
been employed in the treatment of the habit, followed by
a case presentation.
Sucking is a fundamental behaviour in the new-born
infant.1 It appears in two forms: nutritive, which provides nourishment, and non-nutritive, such as pacifier
use and digit sucking, which provides comfort and a
sense of security.2 Thumb-sucking is a common habit in
children, and is regarded to be harmless up to the age
of four to five years.3,4
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1. Insufficient satisfaction of sucking needs
during childhood (as a result of insufficient
breastfeeding).
Maternal nipple deprivation may be followed by apparent emotional confusion and frustration, leading to
an inappropriate replacement of the nipple by a digit
or pacifier.6
Breathing, swallowing, mastication and speech articulation are developed during breastfeeding and any
imbalance in these systems might lead to unsatisfied
sucking needs7.
2. Learned behaviour
The learned behaviour theory describes digit sucking as
innate behaviour that becomes a habit, and, because
thumb-sucking is soothing to the infant, the habit persists
in some children when they are bored, tired or anxious.8
The innate nature of sucking is supported by ultrasound
pictures of foetuses indulging in the habit in-utero.9
Further support of the learned behaviour theory may
be seen in a study which found that the subjects with
finger-sucking siblings were more likely to also demonstrate persistent finger-sucking.10
3. Emotional theory
The emotional theory is Freudian-based and relates
finger-sucking to the oral phase of child development.
Should the habit continue beyond the oral phase of
child development, it becomes a fixation. Digit/finger
sucking at a later stage is usually considered a sign of
regression, and fixation and regression are the signs of
emotional disturbance.7
Support for the emotional theory may be found in studies that found a greater incidence of thumb-sucking
in children who, as infants, had been left to fall asleep
alone, compared with infants who enjoyed the presence of a parent at the onset of sleep.11,12
In support of these findings, the results of a recent
study suggest that solitary sleeping in infants is a predictor of insecure attachment.13
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If the habit continues beyond the age of four to five
years it is associated with dental changes in the
primary, mixed and secondary dentition, such as an
anterior open bite,8 which frequently leads to a secondary tongue thrust habit. 14 Other changes include:
Class II molar and canine relationship,15 excessive
overjet,16,17 maxillary protrusion,18 posterior cross bite,19
digital deformity20 and paronychia.21 The adverse effects
associated with thumb sucking are dependent on its
frequency, intensity, duration and position of the digit
in the mouth.22,23

MANAGEMENT
Breastfeeding for six months or more has been reported to protect against the development of pacifier
sucking habits.24 Breastfeeding and bottlefeeding also
involve different orofacial muscles which possibly have
different effects on the harmonic growth of the maxilla
and dental arches.25,26
Various modalities have been reported for treating a
thumb sucking habit. These include:
•• Time-out, in which a reinforcer is removed whenever thumb-sucking occurs. For example, a mother
could stop reading a story whenever thumb-sucking
occurred.
•• When the child removed his/her thumb from their
mouth, the mother immediately resumed reading
the story.27
•• Positive reinforcement, such as verbally praising the
absence of sucking or placing reward stickers on
a calendar.
•• Negative or aversion therapies, such as applying a
foul-tasting oil on thumbs. A sock, adhesive strip,
splint, or glove can be used to remind the child not to
put the thumb or fingers in the mouth.
•• Competing response therapy, such as squeezing an
object whenever the child feels the impulse to thumb
or finger-suck.
•• Dental appliances.9,28
•• Hypnosis.29
•• An awareness enhancement device (AED), which
produces a tone each time an individual raises a
hand to the head.
Thumb-sucking occurs most frequently when the child
is alone.30 Therefore, a modality that does not require
close monitoring of the child may be more successful in
treating the habit.

for thumb-sucking should be pursued. Caution should
be exercised in cases when, for example, a child older
than four experiences the loss of a family member or
pet, or is subject to fear or pain, thumb sucking may
then become a temporary coping strategy36.

CLINICAL REPORT
A seven year old female patient in the mixed dentition
presented with an open bite (Fig. 1). She displayed a
convex profile and an acute naso-labial angle. She had
an Angle Class I Type 2 malocclusion, 6 mm overjet and a
3 mm anterior open bite.
Evaluation of oral function showed a tongue thrust when
swallowing and an intermittent thumb sucking habit.
Skeletal classification was Class I (Wits) and Class II
(Steiner). Canines were developing normally, the sequence of eruption was normal and both upper and
lower incisors were proclined and protruded.

Figure 1. Pre-operative extra-oral and intra-oral photographs.

Good compliance and motivation is essential for interceptive orthodontic treatment. To achieve this, the patient
was shown photographs of children her age with normal
occlusion and then shown pictures of her occlusion.
She was informed that these complications could extend into the secondary dentition and was shown pictures of adults with an anterior open bite and/or excessive overjet. She was informed that if she stopped
the thumb-sucking, those malocclusions could possibly
be avoided. She was informed that the appliance was
placed as a reminder and not as a punishment.

A dental appliance is one such modality. Numerous dental appliances have historically been used to treat the
thumb-sucking habit. Examples include: the sharp rake,
the blunt rake, lingual spurs, the vertical crib, the palatal
bar, the horizontal crib, the Graber appliance and the
blue grass appliance. While some of these appliances
have been described as cruel and inhumane,30 the
palatal crib (vertical crib/tongue crib) has been reported
to be successful in treating a thumb sucking habit.32-35
The habit may intensify if the child is criticised, nagged
or threatened. The parent should therefore be patient
and empathetic. Discretion should be used by both the
clinician and the parent as to when/whether treatment

Figure 2. Appliance design
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A tongue crib was constructed of 0.7 mm stainless
steel wire and welded to bands on the second primary molars. The thumb-sucking habit ceased after
four weeks. The patient’s anterior open bite had spontaneously corrected after four months. The appliance was
removed after six months.

Figure 3. Pre-operative intra-oral photograph .

Figure 4. Post-operative intra-oral photograph.

DISCUSSION
Prolonged thumb sucking is often associated with an
anterior open bite, which frequently leads to a secondary tongue thrust habit. An appropriate appliance will
therefore address both of these habits.25
Since the palatal crib ameliorates an anterior open bite
by preventing the tongue from resting on the teeth, it
should also extend far enough inferiorly to keep the
tongue from positioning itself below the crib. To achieve
this, the crib should extend to the lingual gingival margin of the lower incisors and should extend transversely
from the upper left canine to the upper right canine37.

CONCLUSION
Through careful motivation, good patient compliance
and a fixed tongue crib, a thumb-sucking habit can be
successfully treated with spontaneous correction of the
anterior open bite.
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