
Oral self-injury. An update

Definition and prevalence

Self-injury or self-mutilation is defined as a behavioral
disturbance that consists of deliberate destruction of or
damage to body tissues that is not associated with a
conscious intent to commit suicide (1). For a lesion to be
classified as a non-suicidal self-inflicted injury, it must
satisfy the following characteristics: it must be consid-
ered socially unacceptable (in order to differentiate it
from other behaviors such as piercing), direct (to
differentiate it from lesions induced by indirect methods
such as the deliberate ingestion of a drug), repetitive, and
have produced mild or moderate damage (2).

The most common forms of self-injury include cuts,
burns, scratches, blunt injury, bites, and interference
with wound healing (3). The anatomical regions most
frequently affected are the head, particularly the oral and
perioral tissues, the hands, and the neck (4).

Although the prevalence of this behavior in the
general population has not been fully defined, it has
been suggested that it may affect around 750 individuals
per 100 000 population (5). However, other studies have
indicated much higher figures, of up to 4% in adults (2),
17% to 38% in university students (6, 7), and up to 69%
among young people considered to be of high risk
(homeless and runaway youths, substance abusers,
victims of sexual abuse) (8). The reported prevalence
among groups of psychiatric patients varies between
21% and 82% (2, 9), and the figure in institutionalized

individuals with mental retardation are estimated to be
between 7.7% and 22.8%(10); although the prevalence in
those living in the community is unknown, it has been
suggested that it does not exceed 2% (11).

Risk factors

Self-injury is an important health problem that can affect
individuals of any age, sex, or ethnic group, and its
frequency is increasing among adolescents and young
adults (12). Although it has been suggested that any cause
of discomfort, such as sinusitis, toothache, or headache,
can precipitate self-injurious behavior (13), it is particu-
larly common in certain diseases, syndromes, and disor-
ders (Table 1).

The prevalence of lesions varies between the disorders
and remains to be determined in many of these condi-
tions. However, it is generally agreed that self-injury is
very common among patients with Lesch–Nyhan syn-
drome, congenital insensitivity to pain with anhidrosis,
Cornelia de Lange syndrome, and mental retardation
(the most frequent form of self-injury in this last disorder
is biting) (10).

Etiology and pathogenesis

Oral self-injury may be classified as functional or organic
(14). In functional self-injury, the individual deliberately
provokes the injury using a method aimed at attracting
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attention. In cases of organic origin, individuals inflict
the injury unconsciously, in a compulsive manner and
with no specific intent.

Functional self-injury may represent a method of
manipulation or a true means to seek help (1, 10). In
general, it is considered that the onset and persistence of
self-injurious behavior is attributable to automatic and
social reinforcement that may be positive (e.g., to achieve
a certain result) or negative (e.g., to avoid a specific
situation). Lloyd-Richardson et al. (15), in an anony-
mous survey performed in 2007 on 633 randomly
selected adolescents (mean age, 15.3 years) in the United
States, found that the most common forms of negative
reinforcement reported by individuals with self-injury
were to interruption unpleasant feelings or lethargy, to
avoid school or work, or to avoid having to perform an
unpleasant task; the principal positive reinforcements
detected were to attract attention, to achieve control of a
situation, and to pass the time when the individuals were
alone.

A number of etiologic and pathogenic models have
been proposed to explain organic self-injury, the most
widely known being the dopaminergic, opioid, and
serotoninergic models.

In studies performed in rats, it was found that the
frequency of self-injury increased after the administra-
tion of dopaminergic drugs (10) and that dopamine
antagonists helped to control this behavior (4, 10). This
led to the proposal of the hypothesis that patients
presenting self-injurious behavior, particularly those
with Lesch–Nyhan or Gilles de la Tourette syndrome,
expressed marked hypersensitivity of dopaminergic
receptors (16–18).

In another theory, it was proposed that pain provoked
by self-mutilation induces a high level of endogenous
opiate release, creating a form of addiction to the
phenomenon in affected individuals (10). Another pos-
sible opiate-mediated mechanism involves an alteration
of opiate metabolism in which increased endogenous
opiate release is required to maintain an adequate
opiatergic tone (19). The increase in endogenous opiate
activity may partially explain the common clinical
observation that associates episodes of self-mutilation

with an apparent analgesia or insensitivity to pain and
with certain dissociative states (20). Moreover, it has
been reported that the administration of opiate antago-
nists such as naloxone or naltrexone can have favorable
effects in patients presenting self-injurious behavior (21).

Dysfunction of the serotonergic system has also been
implicated in the development of self-injury, and a
decreased serotonin receptor binding index has been
detected in deliberate self-harm patients (22). In support
of this concept, patients with Lesch–Nyhan syndrome
and self-mutilation obtained clinical benefit from treat-
ment with a serotonin precursor (5-hydroxytryptophan)
(23). However, subsequent studies have not consistently
confirmed these findings (24). Posteriorly, it was sug-
gested that fluoxetine, a drug that blocks the reuptake of
serotonin, may decrease self-injury in mentally disabled,
but the authors emphasize the need for future well-
controlled clinical trials (25).

Oral lesions

Biting is the most common mode of self-inflicted injury,
most frequently involving the oral and perioral regions
and the hands (Fig. 1a,b) (10, 11). In the literature, there
are no large series on oral self-inflicted injury, with the
exception of those published by Amano et al. (26) and

Table 1. Principal syndromes and conditions that favor the
appearance of self-mutilation

Lesch–Nyhan syndrome

Mental retardation

Moebius syndrome

Munchausen syndrome

Riga–Fede disease

XXY syndrome

Gilles de la Tourette

syndrome

XXXXXY syndrome

Cerebral palsy

Rett syndrome

Autism

Epilepsy

Cornelia de Lange

syndrome

Mental disorders (depression,

obsessive compulsive disorder)

Congenital insensitivity to pain

with anhidrosis (CIPA)

Infectious diseases (encephalitis)

Individuals with damage to

the cerebral cortex, hypothalamus,

reticular or pyramidal system, coma, etc.

Pharmacological or recreational

drug reactions

Individuals who cannot manifest

their stress or discomfort to their

parents or carers

Others: persons under great stress,

prisoners, homeless, etc.

(a)

(b)

Fig. 1. Dramatic self-inflicted injury involving the tongue in a
CATCH-22 syndrome patient (a), and hand biting in a patient
with autism (b).
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Bodner et al. (27) on patients with congenital insensitiv-
ity to pain with anhidrosis (autonomic neuropathy type
IV), with 18 and 24 cases, respectively. We have therefore
reviewed the most relevant case reports published in the
past 20 years (a total of 30 patients) (4, 10, 17, 28–53) to
analyze the characteristics of oral self-injury. The most
common underlying diseases were Lesch–Nyhan syn-
drome, a heterogeneous group of neurological disorders
(congenital, post-traumatic, and degenerative), congen-
ital insensitivity to pain with anhidrosis, and mental
retardation. Lesions may appear at any age, although the
first 2 years of life are particularly important. This
behavior is more common in males (ratio, 2:1). The sites
most frequently affected are the lower lip and the tongue.
There have been occasional case reports in which the soft
tissue lesions are associated self-inflicted tooth disloca-
tion or even avulsion. Oral self-injury is associated with
lesions in other areas of the body in 20% of cases. Many
of the oral findings coincide with those described by
Bodner et al. (27) in their series of patients with
congenital insensitivity to pain with anhidrosis, allowing
us to speculate that the pattern of intraoral self-injury is
not specific to the underlying disease.

Treatment

A number of therapeutic modalities have been tried in
patients with self-injurious behavior. They may be
classified into 4 groups: psychological treatment, phar-
macological treatment, intraoral devices, and surgical
procedures.

Psychological treatment

This should be one of the first therapeutic options to be
considered by the health professional as it has been
shown that some cases respond favorably and it does not
have the adverse effects of pharmacological treatment
nor is it as aggressive as intraoral devices (10, 54).

A psychological approach is essential in patients with
functional self-injurious behavior, and its aim is to
determine the reason why the patient behaves in this way
and to design a specific therapeutic strategy. In a recently
published epidemiologic study, Klonsky(3) evaluated 439
randomly selected individuals and found a prevalence of
non-suicidal self-injury of 5.9%. A history of psycho-
logical therapy for emotional problems was detected in
39% of affected individuals. Lloyd-Richardson et al.
(15), in a series of adolescents in the United States, found
that 14.8% of participants with no history of self-injury
had received psychological therapy compared with
25.2% of those who had a history of mild self-injury
and 40.6% of those with moderate or severe self-injury.

The most widely used behavioral techniques are
positive reinforcement, punishment, overcorrection, and
alternative sensory activities (54). In individuals with
mental retardation, the method usually applied is
positive reinforcement (55). In patients with Lesch–
Nyhan syndrome, the situation is more complex as these
patients often understand what is happening to them and
wish not to do it but are incapable of stopping; they are
frequently afraid of their own actions and ask to be

immobilized to restrict their movements, particularly at
night (28, 56, 57). In general, behavioral therapy is of
limited efficacy both in individuals with moderate-to-
severe mental retardation and in patients with Lesch–
Nyhan syndrome, and it must usually be combined with
other therapeutic approaches such as pharmacological
treatment or physical restraint.

Pharmacological treatment

Allopurinol, a xanthine oxidase inhibitor, has been used
in patients with Lesch–Nyhan syndrome. This drug
reduces uric acid levels, thereby increasing the life
expectancy of these patients, although it has no effect
on the neurological component of the syndrome and thus
does not modify the self-injurious behavior (56, 57).

Tricyclic antidepressants such as clomipramine and
desipramine have also been used. Leonard et al. (58)
compared these 2 drugs and demonstrated that clomipr-
amine (also used in the treatment of obsessive-compul-
sive disorder) was more effective in patients with
onychophagia.

Based on the possible role of certain neuropeptides,
neurotransmitters, and opiates in the etiology and
pathogenesis of self-injurious behavior, it has been
proposed that certain agonists, antagonists, or deriva-
tives of these substances could be used to modify this
behavior (59). Dopamine-receptor antagonist antipsy-
chotic agents such as haloperidol, fluphenazine, and
clozapine have been used in an attempt to compensate a
possible deficiency of dopamine in the nucleus striatum
(10). Some cases have been treated with anticonvulsants
such as carbamazepine, probably for their capacity to
reduce norepinephrine and dopamine turnover (60).
Serotonin agonists such as fluoxetine, hydroxytrypto-
phan and trazodone have also been used, although in
some cases they did not lead to an improvement in the
self-injurious behavior (61).

Tintner and Jankovic (62) observed that in cases of
bruxism and other forms of oromandibular dystonia,
there was a reduction in the biting activity after the
injection of botulinum toxin into the masseter muscles.
On this basis, botulinum toxin has been used in recent
years to treat self-injurious behavior associated with
biting (40). Its mechanism of action is not fully
understood, as the mere inhibition of acetylcholine
release from the peripheral nerve terminals would
reduce the force of biting, although without altering
the frequency of self-injury. It has been suggested that
the toxin may inhibit the release of neuropeptides and
neurotransmitters, such as substance P and glutamate
(63, 64). Recently, the authors of the present report
used botulinum toxin to treat a patient with Lesch–
Nyhan syndrome with lesions of the tongue and lips
owing to biting, but no favorable response was
achieved.

In summary, the majority of drugs tested to date have
only been effective in a very small number of patients
and usually have minimal or no effect. In general, the
benefits of their administration do not outweigh their
adverse effects (such as excessive sedation of the patient),
and tolerance to the drug is likely to develop (65, 66).
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Restrictive oral devices

Physical restraint is the only method that enables self-
injury to be prevented directly and in an individualized
manner. The possible options include helmets, facemasks,
gloves, special clothing such as straitjackets, and, in the
case of lesions owing to biting, restrictive oral devices (10).

Intraoral devices basicallywork through 2mechanisms:
they impede the patient from performing certain habits,
helping to repress this behavior, and they represent a direct
barrier that prevents the patient frombeing able to bite the
oral tissues (e.g., maintaining the lip at a distance from the
dental arches). It has been suggested that intraoral devices
to prevent self-injury should satisfy the following condi-
tions (37, 46, 67): they should maintain the injured tissues
at a distance from the dental arches, so that they do not
suffer further injury; they must not provoke new lesions;
they should permit full movement of the mandible; they
should not interfere with routine oral hygiene; they should
be easy tomanufacture and insert into the mouth, without
causing discomfort to the patient; they should facilitate
healing of the oral tissues; and they should be able to
withstand the forces exerted by the oral structures without
being displaced or breaking. Acrylic splints held in place
by orthodontic bands have been designed to displace the
lip in a vestibular direction bymeans of a plate also formed
of acrylic material; there are also acrylic splints with oral
shields that are inserted into the buccal or labial sulcus,
soft buccal protectors positioned over the teeth, oral
splints held in place by extraoral straps, and face masks
anchored around the neck.

Literature from the past 2 decades shows that
mouthguards (Fig. 2a,b) have been the most widely used
devices, although with variable results. They have been
reported to be effective in some cases (39, 41), to have
failed in others (37, 43), and in a large number of cases,
the effect was unknown or was only described over a
short period (29, 42, 43, 49, 50). Another option is the
acrylic splint that can be positioned directly on the teeth
(Fig. 3a,b) (35), cemented to the teeth (44, 52), or held in
place by extraoral straps (31) or by retention loops of
orthodontic wire (30). The fixation systems for these
splints increase their stability and prevent the patient
from removing them; for this reason, it is widely agreed
that they are more effective than mouthguards. A
number of variants have been described, such as the
joining of the upper and lower parts of the splint in a
single unit, with a small central orifice to permit
respiration; this model prevents injury both to the lip
and to the tongue (45). Another device frequently used is
the ‘lip bumper’ (Fig. 3a,b). This consists of one long
element and a small acrylic shield, fixed by intermaxillary
wires or elastic bands to tubes or bands anchored to the
first molar teeth. These devices act by displacing the lip
downwards and forwards to prevent it being bitten, and
they have been used successfully in a number of cases
described in the literature (10, 32, 41, 48), although in
some cases follow up was not performed(48) or was of
less than 3 months (41). The oral screen has the
advantage that it does not have to be fixed to the teeth,
and it may therefore be indicated in infants and children
in whom tooth eruption is not advanced (43). Other

intraoral devices have been developed to treat specific
situations. For example, Lucavechi et al. (4) designed a
removable mandibular device with lateral acrylic shields
to prevent a patient from introducing his fingers or other
objects into his mouth; these actions had caused marked
gingival recession. The authors suggested that this device
could also be effective to prevent biting of the mucosa of
the cheek.

Intraoral devices are not free of adverse effects,
although they are not usually severe and are reversible.
The devices interfere with oral hygiene, favor the
appearance of fungal infections, and can provoke new
lesions. Frequent readjustments are required, and the
manufacturers require some time to produce the devices,
limiting their application in urgent situations (57).

Surgical procedures

In some patients, the severity of self-injury and the failure
of other treatment modalities lead to a need to consider
tooth extraction as a therapeutic alternative. Although
this is a radical solution, it has been shown to produce an
enormous reduction in damage to the soft tissues, and
some patients in whom dental extraction has been post-
ponedhave developed significant deformity of the oral and
perioral tissues (68). In young patients, temporary teeth
are extracted simultaneously or in sequence (16, 20, 40).
Eruption of the definitive teeth requires re-evaluation and,
when necessary, further extractions (57).

(a)

(b)

Fig. 2. Self-inflicted lip ulcer related to post-traumatic brain
damage (a), treated with a mouthguard (b).
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There was a case report in which a woman with
cerebral palsy and mental retardation underwent ortho-
gnathic surgery to create an open bite and avoid self-
injury owing to biting (69).

Oral self-injury in elderly patients

To date, no epidemiological studies have been published
on the prevalence of self-inflicted oral lesions in elderly
patients, which could suggest that the prevalence is low.

Neuropathologic mastication is caused by uncoordi-
nated myotonic activity of the masticatory muscles and
tongue following neuronal damage. Although it has been
reported in the context of head injury, septic shock, and
hypoxia (70), it is not uncommon in elderly patients with
degenerative neurological diseases. In those patients, the
pain produced by the swelling and injury of the oral
mucosa may stimulate further uncontrolled, reflex,
neuropathologic mastication, resulting in additional
and self-perpetuating injury (71).

Degenerative neurological diseases can also favor the
appearance of oral self-injury. In patients with Parkin-
sonism, orofacial dyskinesias such as ‘flycatcher tongue’
and lip pursing are side effects of levodopa and bromo-
criptine. These involuntary movements can lead to self-
inflicted biting (72). In Alzheimer’s disease, injury owing
to apraxia is not uncommon and may present with
traumatic oral ulcers and broken teeth; oral dyskinesia
owing to antipsychotic medication can also produce self-
inflicted mucosal lesions (72).

We have had a number of elderly patients with self-
inflicted oral lesions owing to cheek biting, a form of self-
injurious behavior that has been included in DSM-IV-
TR under the category of impulse control disorders not
otherwise specified (73). The true prevalence of cheek-
biting disorder is not known (74). However, in a cross-
sectional study conducted in Germany that included 655
subjects of 35 to 44 years of age and 1367 subjects of 65
to 74 years, lip and/or cheek biting was found to be less
prevalent in the older group (1.9% vs 10.1% in the
younger age group) (75).

In our experience, elderly patients tolerate removable
restrictive oral devices less well than younger subjects
and show a lower level of compliance. As a result, it must
be ensured that removable protective mouthguards are
very stable, or else fixed devices should be used. For
uncooperative patients, particularly those with severe
cognitive deterioration, tooth extractions are often be the
treatment of choice.

Clinical guideline

Both the general state of health of patients with oral self-
injury and the characteristics of the specific lesions are
very variable, making it difficult to establish a common
clinical protocol (48). However, some authors have
attempted to standardize treatment in these patients
(70). Family members and caregivers can play an impor-
tant role in the early diagnosis of self-inflicted oral
lesions; because of the high pain threshold and commu-
nication problems of many of these patients, lesions are
only detected when they bleed, when they are large, or
when they affect easily visible sites. Caregivers can be
understandably distressed both by the appearance of the
injury and the imagined discomfort for the patient (71).
Monitoring of the lesion enables us to determine how and
why it occurs, differentiating between functional and
organic oral self-injury, and the information provided by
caregivers is particularly useful. In some patients, it is
difficult to differentiate between the two modes, and both
neurological and psychiatric evaluations are necessary.

Antiseptics are usually administered to prevent or
treat superinfection, although antibiotics have been used
in some cases (10). It is important to maintain and, when
necessary, improve oral hygiene in order to avoid
superinfection and favor the healing process. Behavior
control techniques prescribed by a specialist psychologist
or psychiatrist are recommended if the disorder has a
functional origin, and these may be combined psycho-
active drug therapy when necessary. When there is an
organic origin, filing down the tooth cusps and/or the
incisal borders of the anterior teeth should be considered
(37). In cases in which this therapeutic modality is not
indicated or is ineffective, intraoral devices should be
used, possibly in combination with pharmacological
treatment, usually prescribed by a neurologist. The main
problems associated with intraoral devices are the
following: they require a degree of patient collaboration
to take dental impressions and to insert retention
elements (bands, tubes, or composite resin retainers),
which sometimes has to be performed under pharmaco-
logical sedation or even under general anesthesia; they

(a)

(b)

Fig. 3. Acrylic splint incorporating a ‘lip bumper’ (a), directly
positioned on the teeth in a Lesch–Nyhan syndrome patient (b).

12 Limeres et al.

� 2012 John Wiley & Sons A/S



may provoke new lesions, thus requiring follow up of the
patient; and their stability may be compromised by
movements of the oral structures and, in younger
patients, by tooth eruption.

If the above methods do not work, serial tooth
extraction is undertaken as a final option, with the
exception of elderly patients with neurodegenerative
diseases with a poor prognosis where tooth extraction
represents a common therapeutic option.

Conclusion

The greater part of the literature available on oral self-
mutilation is in the form of case reports, making it very
difficult to establish widely applicable clinical protocols;
the therapeutic approach therefore typically needs to be
determined on an individual basis. In our experience,
intraoral devices alone or in combination with pharma-
cological treatment offer the best management option for
oral self-injury of organic origin. Further prospective
studies must be designed with sufficient follow up,
selecting patients with similar systemic conditions, to
draw up guidelines for the therapeutic approach to oral
self-mutilation.
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