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Abstract: Patients with Lesch-Nyhan disease (LND) often engage in self-injurious biting. This problem
requires difficult management choices, sometimes including removal of the teeth. Although many health care
professionals are reluctant to remove teeth in a child because of the permanent negative cosmetic
consequences of the edentulous state, disfigurement of the face and tongue from self-biting can be worse.
We analyzed the records of 5 LND patients who used mouth guards to spare the teeth. Success was variable,
and dental extraction ultimately was required in 4 cases. We also reviewed previously published cases on the
use of dental devices to spare teeth in LND. Various devices have been recommended, but failure rates are
high, and tooth extraction often is still needed. Although dental extraction is not required in all cases, it
should not be delayed when biting is severe.

Lesch-Nyhan disease (LND) is a rare X-linked recessive disor-

der.1,2 It is caused by deficiency of hypoxanthine-guanine phos-

phoribosyltransferase (HGprt), a purine recycling enzyme.3

Clinically, LND is characterized by overproduction of uric acid,

neurological and intellectual disability, and characteristic behav-

ioral problems. The hallmark behavioral problem is severe and

recurrent self-injurious behavior (SIB). In LND, the most com-

mon manifestation of SIB is compulsive biting of the lips, ton-

gue, fingers, and shoulders.4–7 Many patients also engage in

hitting, scratching, kicking, and head banging. Though individ-

uals experience pain from these behaviors, they cannot stop the

behavior on their own.

Appropriate protective devices can control SIB from hitting

or kicking the limbs, whereas head banging can be addressed

with helmets. Patients are relieved and are more comfortable

when they are prevented from injuring themselves.8–11 How-

ever, control of biting is more challenging, especially when the

biting is directed toward the lips or tongue, because restraint of

the teeth is not feasible (Fig. 1A,B).

Oral SIB often begins with the eruption of temporary

teeth.9,12,13 Although dental extraction is a reliable means for

definitive control of self-biting,8,9,14,15 many health care profes-

sionals are reluctant to remove teeth in a child, because of the

permanent negative cosmetic appearance. Management of this

problem often falls to the treating neurologist or psychiatrist,

when primary physicians unfamiliar with the disorder delay

making this difficult decision. The cases described here demon-

strate the consequences of failing to provide quick, decisive

intervention when self-biting emerges.

Case Reports

Case PM

PM carried a diagnosis of cerebral palsy until 2 years of age,

when the development of SIB led to suspicion for LND. His

diagnosis was confirmed by finding high uric acid in his blood

and documenting a IVS4 + 1G>A splice-site mutation in the

HPRT1 gene.

By 5 years of age, he frequently bit his cheeks, lips, and arms.

Later, he developed head banging and flinging movements of

the limbs. Protective straps prevented limb injury, and a helmet

prevented head injury. Uncontrolled biting led to injury of the

lower lip (Fig. 1C). His mother was advised to proceed with
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dental extraction, and the medical team called her dentist and

advised of the situation and the need for urgent action.

Although the dentist initially agreed to proceed, he later

expressed concerns about the negative cosmetic consequences

of removing teeth in a young child and wondered if there

might be other options. After 5 months of delays, where

ongoing biting led to further facial disfigurement, the family

sought an alternative dentist, who removed eight incisor and

four cuspid teeth. Three months after dental extraction, the boy

stopped biting completely and he and his family both said they

were more comfortable. The facial disfigurement resulting from

delayed dental extraction required reconstructive surgery of his

lips and the area around his mouth.

Case MA

MA had sandy red urine in his diapers at 1 month of age. Psy-

chomotor delay was apparent by 9 months and his serum urate

level was found to be elevated to 11.2 mg/dL. The diagnosis of

LND was established by showing nondetectable HGprt activity

in hemolysates and finding a deletion of exon 1 in the HPRT1

gene.

At age 13 months with the eruption of teeth, he started to

bite his lips, tongue, and cheeks. Within a year, he had caused

serious damage requiring reconstructive surgery. Botulinum

toxin was injected into the muscles of mastication based on

positive experience in one report,16 but it was not effective. An

oral device designed to protect the teeth was broken by forceful

biting. Another oral device was made, but he was unable to eat

while using it (Fig. 1D). When it was removed, he rapidly

began to bite his lips and tongue. The device was abandoned

within a year and his teeth were removed, starting with the

upper teeth and later the lower ones. Subsequent to this proce-

dure, he and the family both indicated that distress from biting

was completely alleviated.

Case DN

DN had developmental delay and was diagnosed with cerebral

palsy, until 3 years of age, when the emergence of SIB led to

Figure 1 Oral self-injurious behavior in LND. (A) Typical appearance of chronic lip biting with tissue loss, hypertrophic scarring, and fresh
lesions. (B) Partial amputation of a digit by a patient who got free of his protective straps while unrestrained. (C) Consequences for a patient
where dental extraction was delayed. (E) Permanent loss of tongue tissue from severe biting during a period of device failure. (D and F)
Typical examples of the cosmetic appearance of some devices recommended to prevent SIB. Whether these devices have a better cosmetic
appearance than the edentulous state seems a matter of debate.
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suspicion for LND. Biochemical studies revealed no residual

HGprt enzyme activity, although a mutation could not be

found in the coding region or splice sites of the gene.2

At 6 years of age, he was regularly engaging in frequent bit-

ing of the fingers, hands, arms, lips, and tongue. He was given

upper and lower mouth guards. At one point, the lower guard

broke, and significant lower lip damage occurred before it could

be fixed. After repair, both guards were cemented in place to

avoid further risk of breaking, requiring frequent visits to the

dentist for oral hygiene. At 18 years of age, his lip guards were

removed during a period of inpatient behavior modification

therapy, and he chewed off the anterior portion of his tongue

before the guard could be replaced (Fig. 1E). Because of

repeated failures of the dental guards and the precipitous nature

of his biting, he underwent total tooth extraction. After the

extraction, self-biting declined and no longer was a major con-

cern. Unfortunately, extensive damage to the tongue could not

be repaired.

Case JC

This patient had a diagnosis of psychomotor delay of unknown

cause at 2 years of age. At age 3, he developed pyelonephritis

with hyperuricemia and hyperuricosuria, leading to tests for

HGprt enzyme deficiency. He was found to have a c.100insGG

in exon 2 of the HPRT1 gene.17

At 8 years of age, he engaged in occasional biting of the lips

and cheeks. When this behavior became more frequent, he was

given upper and lower mouth guards. He wore these guards

intermittently for several years, with frequent breakage and need

for replacement. Significant damage to the lips occurred when

the guards were not in use, requiring lengthy healing periods.

At 19 years of age, he continues to wear the guards, despite

intermittent failures (Fig. 1F).

Case DB

This boy had developmental delay, and an elevated uric acid

level at 2 years of age led to biochemical and genetic testing for

LND. He had no residual HGprt enzyme activity associated

with a c.602A>T mutation in the HPRT1 gene.

Self-biting emerged at 3 years, and he used a lip bumper and

tooth guard to spare the teeth. They were effective in prevent-

ing facial disfigurement, but they broke four times over the

years, and, at one point, he swallowed a piece that led to hospi-

talization for removal. At 22 years of age, his teeth were

removed because the appliances were judged to be too difficult

to maintain.

Discussion
The management of self-biting in LND is a challenging prob-

lem. There are numerous published reports showing profound

disfigurement of the face and limbs from self-biting in

LND.8,10,11,15,18–20 Although dental extraction is a reliable

means for preventing this problem, many health care profession-

als are reluctant to remove teeth in a child because of the nega-

tive cosmetic consequences of being edentulous. The current

cases demonstrate how a delay in decisive treatment also can

have negative cosmetic consequences, either from the appliance

itself or the facial disfigurement that results when they fail. In

some cases, reconstructive surgery is possible because damage is

limited. In other cases, extreme facial and oral disfigurement

cannot be corrected.

In an effort to spare teeth, several investigators have proposed

the use of intraoral protective appliances, such as lip shields, lip

bumpers, occlusal bite plates and splints, and bite blocks. A

recent review of these devices concluded that they should be

considered and attempted before dental extraction.21 Though

these devices may be useful for short-term control of self-biting,

our experience is that they are rarely useful for long-term man-

agement. There are many reasons for their failure. First, SIB is a

chronic disorder and long-term use of such appliances is

impractical. Several investigators have commented on poor tol-

erability of the appliances, related to the difficulty they create

with daily dental hygiene and eating that require frequent rem-

ovals and reinsertions, as in cases DN and DB.9,11,14,15,20,22,23 A

related problem is the need for frequent revisions as the child’s

mouth grows and additional teeth erupt. It is sometimes impos-

sible to acquire good oral impressions needed for the devices

because of the patient’s refusal to open the mouth.9–11 Because

oppositional behavior is common in LND,4 creating and main-

taining the devices is challenging. Breakage of the devices also

is frequent, because of forceful biting or intentional misuse by

the patient, as in cases MA and DB.10,14,20,24 Furthermore, self-

biting, as in case DN and others, may be sudden and severe

with extreme tissue damage or even anemia from blood

loss.9,15,25 Serious damage may occur very rapidly when the

device falls out, when it is taken out for oral hygiene or eating,

or when it is taken out for repairs. Additionally, the dental

devices do not address the motivation for SIB, so there is the

risk that it may still occur.25–27 The child may learn to remove

or reposition the appliance in his or her mouth. In some of

these cases, injury is more serious.9,14,28 There is general agree-

ment that the control of difficult behaviors, such as biting, in

LND is best managed by behavioral methods that involve dis-

traction, redirection, and eventual extinction.29,30 The existence

of an oral appliance interferes with behavior modification by

calling attention to the behavior to be extinguished. Finally, a

major argument against dental extraction is the negative cos-

metic appearance of an edentulous child. The facial disfigure-

ment that may result from their failure (Fig. 1C,E), or the

dental appliances themselves (Fig. 1D,F), often have a worse

cosmetic appearance.

In our experience with more than 100 cases, more than half

ultimately have some teeth removed, and both patient and fam-

ily are relieved that self-biting is no longer possible. The cases

described here all provide examples that tooth extraction is ben-

eficial. This experience is similar to that reported from other

centers where many LND patients are followed.5,31 However,

dental extraction is not required for all cases, and it should not

be applied routinely in all patients as a preventive measure.
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Sparing of all teeth is possible when biting does not occur, or

when biting is mild or infrequent. Full-mouth extraction also is

not always required, especially if the biting behavior relies

exclusively on only some of the teeth. When self-biting

emerges, we advocate temporary use of soft mouth guards and

behavioral methods to determine whether the behavior can be

extinguished. In parallel with these conservative measures, con-

sultation with a dental surgeon is needed, in the event that

extraction of some of the teeth becomes urgent. We do not

believe that multiple revisions of elaborate dental devices over a

long period of time are useful in the long-term care of this

patient population.

Dental extraction in LND should not be viewed as a treat-

ment of last-resort. Although behavioral modification methods

are helpful, they do not guarantee elimination of all self-injuri-

ous behaviors. Because of the severe and chronic nature of self-

biting, and the possibility of precipitous damage from biting,

expeditious removal of teeth should be considered part of the

standard of care when it becomes necessary.
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