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rowth hormone insensitivity syndrome (GHIS)
G(OMIN 262500)! is an autosomal recessive dis-

order caused by defects of the growth hormone
receptor gene, which may lead to increased growth hor-
mone (GH) levels. Initially named Laron-type dwarfism,
this condition is usually known as Laron syndrome, GH
insensitivity, or GH deficiency.” Because GH resistance
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ABSTRACT

Growth hormone insensitivity syndrome, also known as Laron syndrome, is an autoso-
mal recessive disorder caused by defects the of growth hormone receptor gene and may
lead to increased growth hormone levels. This syndrome’s main clinical features are:
dwarfism; acromicria; organomicria; cervical spinal stenosis; early osteoarthritic changes
of the atlantoaxial joint; small oropharynx; decreased growth velocity; insulin resist-
ance; hypoglycemia; delayed skeletal maturation and osteoporosis; and muscular and
central nervous tissue underdevelopment. The facial bones, especially sphenoid and
mandibular, are also underdeveloped. No reports of the incidence of growth hormone
insensitivity syndrome in the population are available in the literature. The purpose
this case report was to describe oral findings and particularities of dental treatment in
a child with growth hormone insensitivity syndrome.
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can be primary or secondary, a consensus classification
and nomenclature of GH insensitivity syndromes were
published in 1993.2

A functionally abnormal but immunoreactive GH mo-
lecule was first postulated to be the cause of GHIS. The
demonstration of deficient sulfation factor (somatomedin
or IGF1; IGF2) generation suggested that the mutation
could involve that substance. Through the analysis of a
gene mutation, a recent study revealed the presence of
the same homozygous murtation of S65H (TCA-->CCA)
in exon 4 of 2 GHIS patients. This novel gene mutation
might be a new cause of GHIS?

Autosomal recessive and autosomal dominant modes
of inheritance have been reported in different families.
The study of the pedigrees, as well as the GH receptor
gene analysis indicated that GHIS is a recessively inher-
ited disease.® With the introduction of the PCR me-
thod, it was found that the molecular defects in GHIS
patients vary from exon deletions’” to mutations in the
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extracellular,® transmembrane,® or intracellular domain'®
of the GH receptor and also vary by post-receptor
defects.

Despite one study, from a province in Ecuador,'
which assessed the incidence of GHIS no further re-
ports considering the incidence of this syndrome in po-
pulations worldwide can be found. Guevara-Aguirre et
al.12 observed a distorted gender ratio (19 females and
2 males) among affected cases. Regarding the origin,
most patients were shown to be predominantdy from
the Mediterranean region, Middle East, and the Indian
subcontinent.!3141516

A definite diagnosis of GHIS can be made based on
characteristic clinical features and serum levels of GH,
insulin-like growth factor I (IGF-I), insulin-like growth
factor binding protein-3 (IGFBP-3) and GHBP.>!*
Therefore, GHIS is characterized by: clinical signs of
GH deficiency (despite normal or increased plasma GH
levels) such as short stature, decreased growth velocity,
delayed bone age, and occasionally blue sclerae and hip
degeneration; low IGF-1 and IGFBP-3 levels that are
unresponsive to exogenous GH; and low GHBP levels.

Individuals also show: dwarfism; acromicria (abnor-
mally small head and extremities); organomicria (ab-
normally small viscera); small oropharynx; cervical
spinal stenosis; early osteoarthritic changes of the
atlanto-axial joint; marked obesity; chronic diseases
(malnutrition and starvation); subnormal values for the
erythropoietic indices; insulin resistance; hypoglycemia;
retardation of skeletal maturation and osteoporosis;
muscular and central nervous tissue underdevelopment;
and a series of biochemical changes, including hyper-
cholesterolemia.>!>1718

Although Guevara-Aguirre et al.'? described normal
or superior intelligence in Ecuadorian GHIS patients,
some studies related a large variability of mental condi-
tions, ranging from normal intelligence to severe mental
retardation.”'? Because these patients may suffer from
hypoglycemia in infancy, metabolic disturbance may
also have an influence on the impaired intelligence of
some patients.

Studies using magnetic resonance imaging scans of
the brain typically showing mild scaphocephaly, hypo-
plastic corpus callosum, and lateral ventricular focal
leucoencephalopathy, particularly in the frontal
horns.'®” Brain abnormalities are attributed to the lack
or low levels of IGF-I, which is known to play a signifi-
cant role in the development of the brain and bony
structures of the skull.’” The facial bones, specially the
sphenoid bone and the mandible, are usually under-
developed.?®?! Protruding forehead, saddle nose, large
eyes, sparse and thin silky hair, and high-pitched voice
have also been described by some authors.>'

In a 45-year follow-up study, Laron® described that
the teeth of GHIS infant patients may be defective and
present many carious lesions. Due to the small man-
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dible, the teeth may also be crowded. Histological
examination of primary and permanent teeth of GHIS
patients showed increased enamel thickness and more
pronounced striae of Retzius when compared with
nonaffected patients. In this follow-up study, it was
also shown that near 4-years-old, many of the patients
lost their teeth and needed prosthesis.

CLINICAL MANAGEMENT

The only effective treatment for GHIS, which has been
available since 1986," is replacement therapy with re-
combinant biosynthetic IGF-I, administered subcuta-
neously once a day. Unfortunately, the restricted amounts
of drug for clinical use permitted the treatment of only
a small number of patients.? The treatment showed a
striking increase in head circumference and higher
growth rates, body weight, and serum IGF-I levels in
those patients.>'®*? The multiple pathologies and the
dwarfism of untreated patients may impair their quality
of life, resulting in emotional suffering and even de-
pression, making these patients in need of continuous
psychosocial counseling.’ It is expected that most of
the described consequences could be avoided if IGF-I
treatment begins at birth or in infancy and continues
throughout life.? In spite of many clinical features, GHIS
patients have a long life, with the ability to live for more
than 70 years.>"

CASE REPORT

An 11-year-old Caucasian boy was brought by his
mother to the Pediatric Dentistry Clinic, School of Den-
tistry, University of Sio Paulo, Brazil, in 2006 and has
been under treatment since then. His chief complaint
was prolonged retention of primary incisors, delayed e-
ruption of his permanent teeth, and pain originating
from mucosa ulcerations around the area of tooth # 30.
Consent forms for examination and authorization of
images disclosures for scientific publication were prop-
erly signed by the child’s legal guardian, according to pro-
tocols of the 1996 resolution of Brazil's National Health
Council of the Ministry of Health. A copy of the medi-
cal report was presented along with the medical exams
and clinical diagnosis of GHIS.

Laboratory tests showed markedly elevated GH se-
rum concentrations, low serum IGF-1 with no effective
response after exogenous GH, and low serum GHBP.
The report suggested that the patient’s condition was
probably due by recessively inherited disease. Medical
reports also related other systemic diseases like hypo-
thyroidism and spastic tetra paretic cerebral palsy with
neuropsychomotor delayed development and muscular
tissue underdevelopment. The pregnancy was unevent-
ful. The patient was born at 28 weeks gestation by nor-
mal vaginal birth. Apgar scores of 5 and 6 were recorded
at 1 and 5 minutes, respectively. He did not cry and
showed cyanosis, which was treated using mechanical
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Figure 1. Clinical features of growth hormone insen-
sitivity syndrome.

Figure 2. Panoramic radiograph showing lack of space for
eruption of permanent teeth on both arches.

ventilation support. At birth, the infant weighted 4.4
pounds and measured 16.53 inches.

The patient’s first tooth erupted at 12 months of age.
He first lifted his head when he was 4-years-old and
was able to sit down without support at 10-years-old. He
presented a history of anemia, dehydration, convulsions,
and hypoglycemia, which are currently controlled. The
patient presented strabismus since early childhood, and
was admitted to surgery during the dental treatment, to
correct this vision disorder. He has received medical su-
pervision since he was 4-years-old and has not re-
sponded to IGF-1 replacement therapy with IGF-I.

Currently, the 13-year-old patient weighs approxi-
mately 29 lbs and is 34.64 inches tall. He is totally de-
pendent on others for locomotion, with his mother
usually carrying him in her arms (Figure 1). Recent ra-
diographs of the hand and wrist bones were taken to
assess his bone age, which was 54 months, despite his
chronological age of 158 months.
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Figure 3. The enamel of a permanent maxillary central
incisor shows pronounced striae of Retzius in its incisal
portion.

Figure 4. Recurrent ulceration on masticatory mucosa
of the permanent mandibular first molar was present
due to the lack of space in the posterior area.

NONDENTAL FINDINGS

The patient had clinical signs of: dwarfism; delayed bone
age; degeneration of the knees; retardation of skeletal
maturation; acromicria; latent bilateral nystagmus; spastic
tetra paretic cerebral palsy with neuropsychomotor de-
layed development; muscular and central nervous tissue
underdevelopment; hypothyroidism; hypoglycemia; and
moderate mental retardation. Cranio-orofacial features
showed braquicephaly, increased head circumference,
mild strabism even after surgery, both ears slightly folded,
mild saddle nose, large eyes, sparse and thin hair, and
moderate micrognathia.

DENTAL FINDINGS

The patient’s oral and dental features at his first appoint-
ment included:
1. ogival palate, probably due to the persistent
habit of pacifier-sucking, and mouth-breathing,
due to adenoid vegetations;
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2. bucally inclined primary maxillary left lateral
incisor due to dental trauma and primary
mandibular incisors slightly crowded due to a
small mandible;

3. prolonged retention of primary teeth and de-
layed eruption of permanent teeth. This was
apparent at 11-years-old, when his 8 primary
mandibular and maxillary incisors were still
present and 7 of his permanent incisors were
unerupted.

DENTAL TREATMENT AND FOLLOW-UP

Considering his behavior, the patient was quiet, but with
peaks of anxiety and irritation in the clinical dental set-
ting. He was able to hear and comprehend almost every-
thing that was communicated to him verbally and through
body language, but he was not always cooperative. He
cooperated well during radiographic examination, but
less so during clinical examination and photographic
documentation. A variety of behavior management tech-
niques such as tell-show-do, modeling, nonverbal com-
munication, voice control, and positive reinforcement
were used to establish a positive relationship with the p-
atient. Neither nitrous oxide nor any type of restraining
device was used to facilitate the treatment. When needed,
however, the mother was asked to lie across the child’s
legs to restrain his legs and arms.

Orientations and instructions for diet and oral hy-
giene were given to the mother, considering the diffi-
culty she had with brushing her child’s teeth. This patient
needs regular professional dental prophylaxis sessions
and fluoride varnish application to counterbalance his
deficient oral hygiene and promote inactivation of white
spot lesions.

To solve prolonged retention of the primary teeth,
delayed eruption of the permanent teeth, and lack of
space on both arches, a program of serial extractions was
established. As the permanent successors were nearly
fully formed, dental extractions of his 8 primary inci-
sors were performed at 2 different appointments. At
13-years-old, the patient presented: lack of space for
eruption of permanent lateral incisors on both arches
(Figure 2); pronounced striae of Retzius on the incisal
portion of permanent maxillary central incisors (Figure
3); and recurrent ulcerations on masticatory mucosa in
the area of permanent mandibular first molars, due to
the lack of space in the posterior area (Figure 4).

Currently, the patient remains in a program of se-
rial extraction of primary canines for subsequent ten-
tative eruption of permanent lateral incisors and
canines. He is likely to ultimately have 20 teeth: 2 in-
cisors; 1 canine; 1 permanent premolar; and 1 molar in
each hemi-arch.
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DISCUSSION

The patient is currently receiving dental care at the
School of Dentistry, University of Sio Paulo, which will
continue in the coming years. The patient’s behavior has
improved at each consultation. Despite cerebral palsy
and moderate mental retardation, the child has been able
to collaborate during surgical interventions. Oral hygiene
education must continue to be intensive, constant, and
given to the mother or caregiver, as the child has neuro-
psychomotor delayed development and muscular tissue
underdevelopment, hindering his motor coordination to
perform proper tooth-brushing.

The eatly introduction of educational, preventive,
and orthodontic/orthopedic measures are considered key
factors to maintain good oral health throughout a pa-
tients life. Due to systemic characteristics presented, den-
tists must keep themselves informed about diseases related
to this syndrome and be aware if they are properly con-
trolled by the medical specialist before beginning any
dental treatment. Therefore, a transdisciplinary treat-
ment must be maintained for these patients.

Since this is the first known case report describing
oral findings in a GHIS patient, further study is needed
to allow standardized oral characteristics of GHIS, and
adequate dental intervention.

CONCLUSIONS

When treating growth hormone insensitivity syn-
drome patients, dentists have to provide high-quality
dental care using behavioral management techniques that
enrich the relationship with the patient, maintain con-
stant oral hygiene with parents and caregivers’ help, and
provide an early orthodontic evaluation. These are the
key elements to maintaining good oral health.
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