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Abstract
Patients who present self-injurious behavior (SIB) can be considered a treatment chal-
lenge in the dental office or hospital setting. Oral structures can play various roles in the
process of self injury. In this paper, the authors report a case of SIB in the form of cheek-
biting on an adolescent with a history of hydrocephalus and developmental delay, which
was successfully treated with a modified standard maxillary orthodontic retainer. Early
detection and intervention in SIB cases in patients with developmental disabilities in-
fluence the successful outcome of the therapeutic interventions, enhancing the patient’s
quality of life.(Pediatr Dent. 2003;25:62-66)
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The behavioral and biochemical aspects of self-inju-
rious behavior (SIB) are poorly understood.1 SIB
can occur as an isolated action or as a recurrent phe-

nomenon, as is often seen. The background is usually of a
psychic nature, and mutilation is a result of mental con-
flicts and emotions such as hate, jealousy, frustration,
feelings of inferiority, etc.1 Several syndromes and congeni-
tal conditions have been associated with SIB, including
Lesch-Nyhan syndrome, Cornelia de Lange syndrome,
Tourette’s syndrome, Rett syndrome, XXXXXY syndrome,
XYY syndrome, autism, and sensory neuropathies.1-5 SIB
may also be seen in prisoners.1 Additionally, the patient’s
level of impairment is a factor predisposing the develop-
ment of SIB. Pervasive developmental disorders, blindness,
Down syndrome, and Rett syndrome seem to increase the
likelihood for development of SIB above that of mental
retardation alone.5,6 Better understanding of the
biobehavioral factors that potentiate the development of
SIB may aid in the prospective determination of which chil-
dren are at great risk.6,7

Although SIB may be culturally sanctioned or patho-
logical, its essence is the deliberate destruction or alteration
of body tissue without conscious suicidal intent. SIB oc-
curs in numerous forms and in every degree ranging from

insignificant lesions to crippling injury. Major self-inflicted
injuries are mostly related to patients presenting psychiatric
disorders, and many include eye enucleation, facial skin-
ning, and amputations of limbs, breasts, and genitals.8

Moderate and mild self-injuries include skin cutting and
burning, head banging, self-hitting and scratching, hair
pulling and self-biting among patients who are under the
care of nonpsychiatric physicians.5,8 It is important to em-
phasize that the episodic SIB seen in patients with cerebral
palsy, mental retardation, developmental delay, or epilepsy
is quite different from that seen in comatose patients or
those with Lesch-Nyhan syndrome.

The prevalence of SIB in the general population is not
well established, but is estimated to be around 750 in
100,000.8 Sewerin9 conducted a study with 8,589 people
attending a routine examination in a dental school and
found 42 cases (0.5%) of mucosal/lip chewing. The most
common injury was simultaneous biting of cheek and lip
(62%). On the other hand, a study conducted in a special-
ized, interdisciplinary inpatient unity, where 83% of the
patients presented with mental retardation, showed a higher
prevalence of physical injury. Most patients (81%) were en-
gaged in at least one type of SIB.5 In a cohort study with
95 mentally retarded patients presenting severe SIB,
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Emerson and coworkers showed that this behavior could
be predicted in 76% of the patients after 7 years of follow
up.7 This accuracy was based on a combination of 3 vari-
ables: (1) SIB topography (head-directed self injuries), (2)
age (younger), and (3) reported stability (greater) of SIB
at the study’s baseline.

Self-inflicted injuries are classified as neuropathological
chewing when they are correlated with comatose or decer-
ebrate patients.10-14 It was first described by Guyton in 1966

as uncoordinated myotonic activity of selected masticatory
muscles and tongue following neurological damage in co-
matose patients, in individuals with moderate to severe
neurological impairment, and those with insensitivity to
pain. The chewing movements produced are clenching
spasms, biting, gnawing, and, less often, bruxing. 5,15

It is desirable for dentists, especially pediatric dentists
who treat patients with special health care needs, to un-
derstand a self-inflicted oral trauma condition and develop
effective methods for managing it. A major consideration
for a successful outcome is the recognition of the different
motivation sources of SIB and the developmental relation-
ships existing among these sources (Table 1).16  Some
authors have discussed “alternative” therapies involving re-
laxation and behavior modification techniques. Romer17

presented a case of a child with severe mental retardation
and chronic SIB who was resistant to dental intervention.
After a few months of behavioral therapy techniques and
therapeutic touch, the patient exhibited no self-mutilation
behaviors. The goal of behavioral therapy is to extinguish
and/or modify patterns of behavior that have a negative
impact on a person’s quality of life.18

The literature has few reports on cheek biting in con-
scious patients, mainly limited to conditions such as
self-inflicted mutilation of the tongue and lips or neuro-
pathological chewing in decerebrate and comatose patients
(Table 2).4,10-15,19-28 This clinical report describes the use of

a modified orthodontic appli-
ance in a patient with
bilateral thalamic venous an-
giomas, hydrocephalus, and
developmental delay who was
chewing his buccal mucosa.

Case report
A 16-year-old Caucasian
male was referred to a hospi-
tal dental clinic by his
neurologist for evaluation
and treatment of a cheek-bit-
ing habit which had started
10 months before. Previous
attempts to solve the problem
by other dentists had resulted
in failure. The patient had a
history of bilateral thalamic
venous angiomas, hydroceph-
alus with ventriculoperitoneal
(VP) shunt, significant devel-
opmental delay, and spa-
sticity. In September 2001,
he had an episode of brain
hemorrhage which was
treated successfully. He
weighed 114 lbs and was

*Adapted from Edward G. Carr, 1977.16

Table 1. Screening Sequence to
Determine the Motivation of SIB*

Step 1 Step 2 Step 3

Screen for genetic Does SIB increase Does SIB occur
abnormalities. under different primarily when
Screen for nongenetic circumstances: there are no
abnormalities (otitis). when the behavior activities available
If screening is positive, is attended to? and/or the
motivation may be when reinforcers are environment is
organic. If step 1 is withdrawn? when barren? If yes,
negative, proceed the child is in the motivation may be
to step 2. company of adults, self-stimulation.

rather than alone?
If yes, motivation
may be positive
reinforcement.
If step 2 is negative,
proceed to step 3.

Table 2. Literature Review of the Methods for Managing Self-inflicted Oral Trauma

Author Year Condition Appliance/management Material
of the patient

Hanson10 1975 Comatose Tongue stent Acrylic

Fenton14 1982 Comatose Modified retainer (max) Acrylic

Fabiano19 1984 Multiple sclerosis Occlusal splint (mand) Acrylic

Peters13 1984 Comatose Fixed tongue stent Acrylic + wire

Ngan et al12 1985 Comatose Bite block Acrylic
Mouth prop Rubber and Molt

Croglio20 1990 Comatose Mouthguard (mand) Plastic

Sonnenberg21 1990 Cerebral palsy Modified headgear Acrylic +
headgear

Sheller15 1992 Comatose 2 bite blocks connected Rubber

Walker22 1992 Habitual cheek biting Occlusal splint (max) Acrylic

Willette23 1992 Mentally retarded Lip shield Polycapralactone

Hallet11 1994 Comatose Silver cap splint Silver + acrylic

Chen4 1996 Lesch-Nyhan syndrome Maxillary splint Acrylic resin +
with headgear headgear

Rashid24 1997 Lesch-Nyhan syndrome Teeth extraction

Saemundson25 1997 Neurological and Modified removable Wire + acrylic
seizure disorders lip bumper

Kozai26 1998 Type 2 Gaucher Tongue protection Acrylic

Nurko27 1999 Chiari type II Lip bumber Wire + acrylic

Pigno28 2000 Macroglossia Removable tongue protector Acrylic
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wheelchair bound, although his motor strength remained
normal in both upper and lower extremities. His current
medications included bacoflen, olazapine, fluvoxamine, and
bupropion hydrochloride. He had no known drug allergies.

The extraoral examination showed dystonic posturing
of the neck and a reduced ability to perform voluntary
movements of the oral musculature. The intraoral exami-
nation revealed poor oral hygiene, permanent dentition
with several carious lesions, Class I malocclusion with
moderate crowding in both arches, normal overjet, and no
overbite. Generalized plaque and gingivitis were evident.
The right buccal mucosa presented a small healing wound
while his left side had an open ulceration (Figure 1). Con-
stant, uncontrolled biting of the soft tissues caused pain and
interfered with normal eating and swallowing. Before his
appointment in the clinic, he had been given an acrylic
occlusal splint which broke due to his strong biting forces.
On another trial, composite bulbs were added on to the
buccal surfaces of all his maxillary premolars and molars,
but the amount of composite was not enough to keep the
soft tissue from being injured.

After a clinical examination and review of oral hygiene
instructions with the patient and his mother, the compos-
ite bulbs were removed. Alginate impressions were obtained
and a modified Hawley appliance was fabricated with lat-
eral shields to protect the buccal mucosa (Figures 2 and 3).
Primary retention was achieved via a labial bow and ball
clasps. The shields and the bow were reinforced with extra
solder and acrylic placed on the internal surface of the
shields. The patient tolerated all appointments well, and
despite his developmental delay was cooperative and pleas-
ant. He adapted well to the device which is now removed only
for oral hygiene and cleaning. The patient does not need to
remove the appliance before eating. Wound healing was no-
ticed after a few days of use (Figure 4). The patient continues
to return to the clinic for regular dental care and appliance
checks. In his last visit, the mother reported that he had not
worn it for a full week and he had not bitten his mucosa.
Although the appliance herein described can be worn in-
definitely without any damage to the dentition and soft
tissues, the authors hope that the habit will disappear and
that only sporadic use will be necessary in the future.

Discussion
The oral and dental management of patients with SIB is
greatly influenced by their ability, even if limited, to make
a conscious contribution to their own treatment. The over-
all health status of the patient must also be considered,
including patient comprehension, diet, and ability for
movement. Furthermore, several challenges need to be
overcome before delivering an effective device to prevent
self injury to the oral tissues. According to Hanson,9 the
appliances should be designed to:

1. reflect away from the occlusal table those tissues likely
to be damaged by the involuntary movements of the
mandible;

2. not be a potential source of further injury to the pa-
tient;

3. permit full range of mandibular motion;
4. permit daily oral care;
5. withstand breakage and displacement forces over an

indefinite period of time;
6. allow healing of traumatized oral tissues;
7. be easily fabricated and installed without discomfort

or risk to the patient.
A further challenge is the subsequent maintenance of

the appliance because it will be the responsibility of the
health care providers and those directly caring for the pa-
tient.20

The materials and design of an appropriate appliance
should be selected after careful consideration of the cause
of the condition. A review of the literature showed many
different approaches to prevent self-inflicted oral trauma
(Table 2).4,10-15,19-28 The merits and shortcomings of each
of these must be considered and basic criteria should be
met for the appliance to be successful. The authors’ device
prevents cheek-biting trauma, promotes healing, allows pa-
tients to eat during use, and permits removal for oral
hygiene. No guidelines dictate how long these appliances
are needed. The one described herein can be worn indefi-
nitely because function or tooth position are not impaired
during its use. The authors’ hope is that the appliance will
lead to discontinuation of the habit after a period of time.
The authors are encouraged because the patient showed no
injury during the one week he did not wear it.

Today, health care providers are being consulted more
often to treat patients with SIB, because patients with dif-
ferent levels of impairment are increasingly becoming part
of the community. Thus, early detection and intervention
in patients with developmental disabilities and SIB will
favorably influence the outcome, thereby enhancing the
patient’s quality of life.
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Obstructive sleep apnea syndrome in children is characterized by recurrent events of partial or complete
upper airway obstruction during sleep, resulting in disruption of normal ventilation and sleep patterns. The
prevalence is approximately 2% to 4% of the pediatric population, and, although there are many causes,
adenotonsillary hypertrophy remains the most common cause. The purpose of this study was to determine
the extent to which tonsil size contributed to the severity of obstructive sleep apnea (OSA) in children and
to assess the use of tonsillar-pharyngeal (TP) ratio in differentiating patients with different severity of OSA.
Lateral neck films were obtained for 35 children referred for evaluation of OSA secondary to tonsillary hy-
pertrophy. Tonsil size was determined by measuring the TP ratio on the radiographs, and the severity of
OSA was assessed by overnight polysomnography. The severity of the sleep apnea was positively correlated
with the TP ratio but the clinical tonsil size did not correlate with the severity of sleep apnea or the TP ratio.
The authors concluded that, in a population of children with OSA, tonsillary hypertrophy as assessed by
lateral neck films positively correlated with the severity of OSA, and the TP ratio has high sensitivity and
specificity in predicting those with moderate/severe disease.

Comments: Pediatric dental practitioners may use the size of the tonsils as a factor to consider prior to
utilizing sedative agents for dental treatment. It was interesting that the authors of this paper did not find
the clinical tonsil size to correlate with the severity of sleep apnea although the TP ratio, found on lateral
neck films, did. This study has a small sample size and is biased by population characteristics as these chil-
dren were sent for evaluation of suspected sleep apnea.  I do not think that the results of this study could be
used to negate the clinical consideration of tonsillar size as a relative contraindication for conscious seda-
tion. DARB
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