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Semi-Fixed Lip Bumper in Lesch-Nyhan Syndrome: An Interim Treatment Modality
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Lesch-Nyhan syndrome is a rare X-linked, recessively inherited disorder of purine metabolism, caused by complete 

absence of the enzyme hypoxanthine-guanine phosphoribosyl transferase. This syndrome is characterized by 3 major 

features: neurological dysfunction, hyperuricemia, and cognitive and behavioral disturbances (e.g., self-mutilation, which 

begins at 2 to 3 years of age). Uncontrollable self-mutilation begins with biting of the perioral tissues and extends into 

patterns such as finger biting and head hitting. This report describes the case of a 31-month-old boy who was diagnosed 

with Lesch-Nyhan syndrome with severe lip injuries caused by self-mutilative behaviors. The behaviors were blocked with 

a semi-fixed lip bumper for a short period. The device was applied to the patient on the day of the visit without the 

requirement for an oral impression. It was easy to manage oral hygiene and adjust the device because it was detachable 

by clinicians and guardians. Therefore, a semi-fixed lip bumper may be useful as an interim appliance to block self-

mutilative behaviors in children with Lesch-Nyhan syndrome.
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Ⅰ. Introduction

Lesch-Nyhan syndrome is a chronic, progressive neurodevel-

opmental disorder characterized by hyperuricemia, intellectual 

disability, motor disorders, and compulsive self-mutilative be-

haviors. This metabolic disorder is associated with increased 

synthesis of uric acid, due to various forms of mutations that 

inhibit the synthesis of hypoxanthine-guanine phosphoribosyl 

transferase, an enzyme involved in purine metabolism[1,2]. 

Generally, hyperuricemia can be controlled by treatment with 

allopurinol or uric oxidase, however neurological symptoms 

progress and eventually lead to disabilities such as sclerosis, 

chorea, and self-harm[3,4]. The self-mutilative and aggressive 

behaviors typically begin at 2 - 3 years of age. These behav-

iors begin with biting of the lips or buccal mucosa, and extend 

into patterns such as finger bites and head hitting[5]. Perioral 

tissues are rapidly and perniciously destroyed, which results in 

a risk of infection; therefore, immediate treatment is required.

From a dental perspective, several preventive approaches 

such as mouth guards, bite blocks, and acrylic appliances and 

helmets, as well as invasive treatments have been used to pre-

vent self-mutilative behaviors. However, intraoral impressions 

must be taken for most devices, and they cannot be applied 

on the day of the visit[6-10]. Although a semi-fixed lip bum-

per can supplement these limitations, few case reports using 

semi-fixed lip bumper were reported. In this case, a semi-
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fixed lip bumper was applied to a 31-month-old boy who was 

diagnosed with Lesch-Nyhan syndrome. Impressions were not 

taken prior to application of this device, and it could be ap-

plied immediately. The device facilitated easy management 

of oral hygiene and adaptation to changing habits, because 

it could be removed and assembled by clinicians and guard-

ians. After 2 months, perioral tissue injuries recovered with-

out additional damage and the continuity of the lip line was 

maintained, which constituted favorable outcomes. The patient 

has resumed normal daily life, as noted in the following case 

report. 

Ⅱ. Case Report

A 31-month-old boy was brought to the Department of Pe-

diatric Dentistry at Pusan National University Dental Hospital 

with a chief complaint of lower lip injuries due to self-mutila-

tive behaviors. The patient was diagnosed with Lesch-Nyhan 

by HPRT1 c (p.Gly 190Ala) hemizygote mutation and brain 

lesion grade 1. The patient had symptoms of developmental 

delay, mental retardation, gait disturbance, and spasticity due 

to systemic disorder. A pharmacotherapy and rehabilitation for 

systemic treatment were conducted at the pediatric neurol-

ogy clinic. Allopurinol 100 mg was used as a qid to control 

hyperuricemia, and antipsychotics such as haloperidol, aripip-

razole and risperidone were selectively used in combination 

with muscle relaxants such as baclofen and diazepam. In oral 

finding, generalized attrition and white lesion were observed. 

Approximately 2.0 cm of laceration in the right lower lip, 

caused by self-mutilative behaviors, was observed. The perioral 

tissue had been damaged at a very rapid rate for a few days 

and immediate prevention was required (Fig. 1). A fixed-type 

lip bumper was planned for prevention of biting habits and 

a lower dental arch impression was taken after orthodontic 

bands were adapted to the mandibular 2nd primary molar. It 

was difficult to take an accurate impression and the fingers 

of a clinician were injured during the procedures due to the 

patient’s involuntary biting habit. After 1 week, a fixed-type lip 

bumper was applied to the patient; it was difficult to isolate 

saliva and apply to the mouth as a single-unit device using a 

mouth gag (Fig. 2A, 2B). During the 3 weeks after the fixed lip 

bumper was applied, the orthodontic band was detached from 

the teeth 4 times, potentially due to failure of saliva isolation 

and accurate impression taking. The fixed lip bumper was re-

placed with a semi-fixed type lip bumper. A lip bumper tube 

(MBT 022” lip bumper tube, 3M Unitek, St. Paul, MN, USA) 

was welded to the orthodontic band that was adapted for the 

size of the mandibular 2nd primary molar. It was applied to 

the tooth with a mouth gag and isolation of the saliva using 

resin cement (Maxcem Elite, Kerr™, Los Angeles, CA, USA). A 

ready-made lip bumper bow (Lip bumper, Tomy®, Tokyo, Ja-

pan) was adjusted at a distance of approximately 5.0 mm from 

the mandibular incisor and assembled to the tube (Fig. 2C, 2D, 

3A). The end of the cut lip bumper bow is rounded. All proce-

dures were performed on the day of the visit without impres-

sion taking. After the semi-fixed type lip bumper was applied 

Fig. 1. Clinical photograph at the 1st visit. Right lower lip 
injuries of approximately 2.0 cm were observed (A, B).

Fig. 2. Comparison of fixed and semi-fixed lip bumpers. 
The dental cast of semi-fixed lip bumper was duplicated. (A) 
Occlusal view of fixed-type lip bumper. (B) Lip bumper bow 
and orthodontic band were soldered together. (C) Occlusal 
view of semi-fixed lip bumper. (D) Lip bumper bow was in-
serted into lip bumper tube for device connection.
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to the mandible, the lower lip biting habit was blocked. After 

1 month, the patient began biting his upper lip. The same 

device was applied to the maxilla (Fig. 3B). After 6 weeks, the 

buccal mucosa was injured by unnecessary structures of the 

bracket, including a hook; these structures were removed to 

minimize stimulation of the buccal mucosa (Fig. 4). Injuries 

to the buccal mucosa were remarkably reduced, and the up-

per and lower lips recovered. After 2 months, injuries to the 

perioral tissue recovered and the continuity of the lip line was 

maintained (Fig. 3C). After 11 months, no additional trauma 

or worsening of self-mutilative behaviors were found (Fig. 3D). 

The patient is currently undergoing observation at 1-month 

intervals. Adjustments of the lip bumper have been performed 

at each check-up. Fluoride varnish is applied at 2-month inter-

vals to prevent dental caries. In the future, systemic care of the 

patient through cooperation with pediatrics will be needed. 

Managing oral hygiene should be maintained and replacement 

with other devices will be considered with worsening of self-

mutilative behaviors.

Ⅲ. Discussion

The patients with Lesch-Nyhan syndrome should be treated 

with medical approaches to control the concentration of uric 

acid and the self-injurious behaviors should be blocked simul-

taneously. When treating the patients, several considerations 

such as a high probability of aspiration pneumonia should be 

considered. And the clinicians should be evaluate whether the 

drug to use affects acute renal failure or HPRT activity[11].

Self-mutilative behaviors are typically observed at 2 - 3 years 

of age in patients with Lesch-Nyhan syndrome, and can eas-

ily be detected by clinicians and guardians. When these habits 

develop, severe injuries to the perioral tissues are caused in a 

short period. Immediate prevention of self-mutilative behav-

iors is indispensable. Several preventive approaches have been 

reported, such as bite raising oral appliances, mouth guards, 

fixed lip bumpers, and helmets, as well as invasive treatments 

(e.g., extraction of teeth and/or orthognathic surgery, coro-

nal resection following vital pulpectomy)[5-7,12-16]. However, 

partial success has been achieved with some limitations using 

these methods. Invasive treatments are difficult to select as 

1st treatment options[6]. Besides, interference with alveolar 

bone growth may occur when teeth are extracted at an early 

age[16]. There are also limitations in preventive approaches. 

Impression-taking procedures, which are required for the fab-

rication of nearly all oral appliances, are difficult to perform in 

patients with Lesch-Nyhan syndrome, due to involuntary bit-

ing. Although self-mutilative behaviors should be stopped as 

soon as possible, it is difficult to apply oral appliances to such 

patients at the 1st visit. Difficulties in oral hygiene manage-

ment and constraint of action and masticatory function are 

also problems encountered by these patients.

In some previous cases using lip bumpers, fixed-type de-

vices were applied, which revealed several limitations of fixed 

devices. In the present case, a semi-fixed lip bumper was 

Fig. 3. (A) After the semi-fixed lip bumper was applied to 
the mandible, incomplete healing was observed on the 
right lower lip. (B) After 6 weeks, a semi-fixed lip bumper 
was applied to the maxilla because the patient began bit-
ing the upper lip. (C) After 2 months, the upper and lower 
lips were completely recovered. The continuity of the lip 
line was maintained. (D) After 11 months, the recovery is 
maintained favorably.

Fig. 4. Orthodontic tube and bracket before (A) and after 
simplification (B).
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used to overcome these limitations. Compared to the fixed-

type design, the semi-fixed lip bumper bow can be inserted 

and removed by clinicians or guardians (Fig. 5). Adaptation of 

the device can easily be performed, based on variation in self-

mutilative behaviors, and oral hygiene can easily be managed.

In patients with Lesch-Nyhan syndrome, perioral tissues can 

be severely damaged in a short period of time. Prompt pre-

vention of self-mutilative behaviors should be conducted. The 

semi-fixed lip bumper in this case consisted of a ready-made 

lip bumper bow, as well as orthodontic bands that were weld-

ed to the lip bumper tubes. This bumper can be constructed 

without the requirement for impressions and can be applied 

to patients at the 1st visit. It can also be used with other ap-

pliances as a combined treatment, as it can be removed when 

necessary. Intraoral appliances in patients with Lesch-Nyhan 

syndrome should be designed with appropriate considerations 

for the patients’ daily lives. When patients perform activities 

that involve a risk of orofacial trauma, such as outdoor activi-

ties or rehabilitation, the devices can be removed and a soft 

device can be applied (i.e., a mouthguard).

Although there are several advantages in using a semi-

fixed lip bumper, the orthodontic effect caused by the device 

is uncertain when it is used for an extended period of time. It 

is unclear whether a semi-fixed lip bumper can be maintained 

under the lip force present in adolescent patient with Lesch-

Nyhan syndrome. Also, the self-mutilative behaviors that in-

volve biting the tongue or buccal mucosa cannot be blocked 

by this device.

When treating patients with Lesch-Nyhan syndrome, clini-

cians are recommended to postpone invasive treatments as 

much as possible and to promote patients’ oral health through 

conservative approaches. In this case, self-mutilative behaviors 

were prevented with a semi-fixed lip bumper and the results 

were favorable. Several advantages can be obtained using a 

semi-fixed lip bumper, compared to a fixed-type lip bumper. 

In the future, the method for blocking self-mutilative behav-

iors should be improved for use in patients with Lesch-Nyhan 

syndrome, and new approaches that can be used for extended 

periods of time are needed.

Ⅳ. Summary

In this case, a semi-fixed lip bumper was used to prevent 

self-mutilative behaviors in a child with Lesch-Nyhan syn-

drome, which yielded favorable results. The self-mutilative 

behaviors proceeded rapidly and destructively, such that im-

mediate resolution was required. A semi-fixed lip bumper was 

developed that can be applied to patients on the day of the 

visit, without the requirement for intraoral impressions. This 

approach is advantageous for management of oral hygiene 

and adjustment of the device; it can also be used as a com-

bined treatment with other devices. Therefore, a semi-fixed lip 

bumper may be useful as an interim approach for prevention 

of self-mutilative behaviors in patients with Lesch-Nyhan syn-

drome.
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국문초록

반 고정식 립 범퍼를 이용한 Lesch-Nyhan 증후군 환아의 자해습관 차단

이준희 대학원생ㆍ이은경 대학원생ㆍ신종현 교수ㆍ김신 교수ㆍ정태성 교수 

부산대학교 치의학전문대학원 소아치과학교실

Lesch-Nyhan 증후군은 hypoxanthine-guanine phosphoribosyl transferase 결핍으로 인해 발생한 purine 대사 장애의 열성 유전 질

환이다. 이 증후군은 신경 장애, 행동 장애 및 과요산혈증(hyperuricemia) 등의 증상이 나타난다. 특징적으로 자해 습관은 2 - 3세경 시

작되는데, 구강 주위 조직이나 손, 발을 물어 뜯는 양상이 나타난다. 이 증례는 2세 7개월의 Lesch-Nyhan 증후군 환아의 자해습관을 

반 고정식 립 범퍼를 이용하여 차단한 증례를 보고하는 바이다. 반 고정식 립 범퍼는 전통적인 인상채득 방식을 필요로 하지 않고 내

원 당일 치료해 줄 수 있는 장점이 있으며, 보호자에 의해 탈, 부착이 가능하여 환아의 구강위생 관리에 용이하였다. 장치 장착 2 개월 

후, 치아 주위 조직이 회복되고 연속성이 유지되는 양호한 결과를 보였다. 장치 장착 11개월 후, 양호한 회복양상이 유지되었으며 추가

적인 외상이나 자해행동의 악화는 관찰되지 않았다. 따라서, semi-fixed lip bumper는 Lesch-Nyhan syndrome 환아의 자해습관을 차

단하기 위한 interim appliance로 사용하는데 유용할 것으로 사료된다.


