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ABSTRACT

Osteopetrosis is a descriptive term that refers to a group of rare hereditary disorders
of the skeleton characterized by increased density of the bones. It was first described
in 1904 by Albers —Schonberg, a German radiologist. This disease varies greatly in its
presentation and severity ranging from neonatal onset with life threatening conditions
such as bone marrow failure to incidental finding of osteopetrosis on radiographs.
Dental abnormality may be attributed to pathological changes in the bone. Dentists
should be aware of patients with the disease because of its effect on osteoclast
function which results in impaired wound healing. This paper presents the case of a
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the bones. It was first described in 1904 by Albers —
Schonberg, a German radiologist. This disease varies
greatly in its presentation and severity ranging from neo-
natal onset with life threatening conditions such as bone
marrow failure to incidental finding of osteopetrosis on
radiographs. Dental abnormality may be attributed to
pathological changes in the bone. Dentists should be
aware of patients with the disease because of its effect
on osteoclast function which results in impaired wound
healing. This paper presents the case of a five year old
girl exhibiting oligodontia associated with osteopetrosis.
Osteopetrosis, also known as Albers-Schonberg disease,
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Oligodontia associated with osteopetrosis

is a hereditary disease characterized by sclerotic, brittle,
radiopaque bones with associated hematological and
neurological abnormalities." It was first described in 1904
by Albers-Schonberg, a German radiologist.” The term
osteopetrosis was later introduced by Worth in 1963.
Due to the dense, rock-like appearance of the bone, it
is commonly referred to as “marble bone disease.” The
estimated prevalence ratio is 1:100,000 to 1:500,000.
Mutations in at least 10 genes have been identified as
causative in humans. Nearly 50% of the cases are due
to mutations in the ATP6i gene.

Osteopetrosis results from either dysfunction or lack
of osteoclasts, resulting in marked thickening of the
cancellous and cortical bone along with encroachment
or even disappearance of the marrow space.® The failure
of osteoclasts to resorb bone leads to impaired bone re-
modeling. There is a decrease in the blood-forming po-
tential of the marrow for which the body attempts to
compensate by having other extra osseous structures
with hematopoietic potential, such as the spleen and
liver, take over this function. This might eventually lead
to anemia, thrombocytopenia, and hepatosplenomegaly.
Cranial nerve dysfunction, due to the proliferation of
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the bone surrounding the nerve foramina, has been de-
scribed as a severe form of the disease.'

The dental findings may include: delayed tooth erup-
tion; absence of a few teeth; unerupted and malformed
teeth; enamel hypoplasia; abnormal pulp chambers;
tendency to early decay; defects of the periodontal
membrane; thickened lamina dura; and early tooth loss
due to caries.’

The purpose of this paper was to present the case
of a 5-year-old girl who exhibited oligodontia associated
with osteopetrosis including its dental management.

CASE REPORT

A 5-year-old Asian girl presented to the Department of
Pediatric Dentistry, Vishnu Dental College and Hospital,
Bhimavaram, Andhra Pradesh, India, with the complaint
of unerupted teeth. This child was born to parents with a
history of second-degree consanguinity (her parents and
maternal and paternal grandparents had consanguineous
marriages). No abnormalities were reported, however, in
their extended family. Health history revealed that the
pregnancy and birth were uneventful. The dental history
given by the parents suggested the congenital absence of
most of the primary teeth, although family history re-
garding absence of teeth was not contributory. The girl
had an elder sibling who died a few days after birth due
to unknown causes; a medical record regarding the late
sibling’s illness was unavailable.

On general examination, the child appeared to be
malnourished with a short and thin stature. She was
2 feet 10 inches tall and weighed only 24 pound. The
child presented skeletal deformities, including genu val-
gum, and a prominent pigeon chest (Figure 1). Her head
morphology and facial appearance appeared normal. No

Figure 1. Extra oral photograph showing
pigeon chest, hypoplasia of the premaxilla
and retruded mid face.
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signs of mental retardation or neurological problems were
detected. Extraoral examination revealed hypoplasia of
the premaxilla and a retruded mid-face (Figure 1).

Intraoral examination during the first visit revealed
the presence of the teeth E, E O, P, and S. The alveoli
were of normal size and the primary maxillary central
incisors were grossly decayed, yet the remaining erupted
primary teeth appeared normal in size, shape, and color
(Figures 2a-2c). The orthopantomograph (Figure 3)
revealed hypoplastic unerupted permanent tooth buds
along with diffuse sclerosis of the nasomaxillary complex
and mandibular bone.

Figure 2a-c. Intraoral photographs revealing normal
alveolus with the presence of only five deciduous teeth
ie, E, F, O, P and S including grossly decayed maxillary
central incisors.
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Figure 3. Orthopantomograph (OPG) showing the congenital
absence of all fifteen deciduous teeth and the presence of all
permanent tooth buds with certain degree of hypoplasia.

The child was referred to pediatric dentists for furcher
investigations and treatment. Ultrasonography revealed
mild splenomegaly, but no cardiac abnormalities were
detected based on echocardiogram. Several radiographic
images were obtained. A lateral view of the spine (Figure
4 ) indicated Rugger-jersey spine. A radiograph of the
pelvis (Figure 5 ) illustrated diffuse sclerosis with
Erlenmeyer flask deformity of the femoral shaft.
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Figure 4. Lateral radiographic view of spine presenting Rugger jersey
sign with increased bone density.

Figure 5. X-ray pelvis illustrating Erlenmeyer flask deformity of the
femoral shift and diffuse sclerosis of bones.

Blood investigations showed normal differential
count, although the patient’s hemoglobin level was
estimated to be 6.8 mg. The serum calcium and serum
phosphorous levels were found to be normal, while the
alkaline phosphate level was 258 U/L. Based on the
overall investigation, the medical report suggested a
diagnosis of osteopetrosis.

Complete oral rehabilitation was planned with the
aim of restoring the form, function, and esthetics influ-
encing the child’s overall physical and psychological de-
velopment. Extraction of the grossly decayed maxillary
central incisors was planned followed by placement of
a removable prosthesis to replace congenitally missing
teeth. Because the vascular supply to the jaws and
wound healing are compromised in osteopetrosis, avas-
cular necrosis and infection after dental extrac-
tions may lead to osteomyelitis. Since the teeth
were asymptomatic and the parents were un-
willing for extraction, the grossly decayed
primary maxillary central incisors were spared
from extraction.

After recording jaw relations, a maxillary
overdenture and a mandibular partial denture,
with openings to accommodate teeth O, P,
and S, were fabricated and inserted (Figures 6
a-d). A permanent resilient liner was used to
increase comfort for the underlying soft tis-
sues. The child currently is following strict oral
hygiene regime. Regular 3-month recall pro-
tocol has been maintained to monitor the
growth of the dental arches and eruption status
of the permanent teeth. At 6-month fol-
low up visit, the parents have reported better
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masticatory and speech efficiency of the child and
also improved interaction with her peer group due
to better esthetics.

DISCUSSION

Osteopetrosis encompasses a clinically and genetically
heterogeneous group of conditions that exhibit the trait
of increased bone density on radiographs.* Although this
disease is rare, it has been reported in most ethnic groups,
especially where consanguinity is common,’ as reported
in the present case. Abnormal remodeling of primary
woven bone to lamellar bone results in brittle bone that
is prone to fracture.’ The decreased blood-forming po-
tential of the marrow is compensated by the liver and
spleen, thus resulting in splenomegaly and hepatoto-
megaly.” This pathology contributed to the mild sple-
nomegaly reported in the present case.

The diagnosis of osteopetrosis is clinical and largely
depends on the skeleton’s radiographic appearance. The
classical radiographic features of osteopetrosis include:
diffuse sclerosis affecting the skull, spine, pelvis and
appendicular bones; bone modeling defects at the meta-
physes of long bones (eg, funnel-shaped appearance);
bone-in-bone appearance, especially in the vertebrae and
phalanges; focal sclerosis of the skull base, pelvis, and
vertebral end plates; and Rugger-jersey spine.* The child
studied exhibited diffuse sclerosis of bones with widened
metaphyseal regions of the long bones, Erlenmeyer flask
deformity of the femoral shift, and Rugger-jersey spine,
which collectively strongly support the diagnosis of
osteopetrosis.

Osteopetrosis is divided into 3 types: (1) severe in-
fantile—malignant autosomal recessive; (2) intermediate
mild autosomal recessive; and (3) benign autosomal do-
minant.® The intermediate type of osteopetrosis, which
is characterized by deficiency of carbonic anhydrase II,
is a milder form of the disease, diagnosed late in infancy

Figure 6a-d. Post operative Photographs screening maxillary over denture
and mandibular partial denture in occlusion.
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or early childhood.” This type usually displays classi-
cal radiographic features with or without hematologic
complications.” The child in the present case report
demonstrated analogous findings.

Dental findings concerning osteopetrosis include:
noneruption or delayed eruption; hypodontia; ena-
mel hypoplasia; abnormal pulp chambers; tendency
to carly decay; defects of the periodontal membrane;
thickened lamina dura; and early tooth loss due to de-
cay."®1%1 Although no enamel hypoplasia was demon-
strated in this patient’s erupted teeth, radiographically,
her unerupted permanent teeth showed a certain degree
of hypoplasia. A rare aberration in the number of teeth
was observed (ie, 15 primary teeth were absent). The
presence of permanent tooth buds, despite the conge-
nital absence of primary precursors, is, however, quite
atypical. According to Friede et al., teeth aplasia is due
to progressive inadequacy in the supply of nutrients to
the developing tooth germ caused by increased bone
density.'*"?

The medical management of osteopetrosis is aimed at
decreasing or arresting hyperostosis, correcting anemia
and thrombocytopenia, and treating infections. Oral
cellulose phosphate, prednisolone, a low calcium diet, a
high dose of calcitriol, and recombinant human inter-
feron gamma has been reported to be effective in some
patients.” Bone marrow transplantation has shown evi-
dence of engraftment with correction of anemia, throm-
bocytopenia, and leukoerythroblastosis within 12 weeks
of transplant.'

The main objective of dental management includes
periodic prophylactic treatment to maintain a fragile
oral health status and rehabilitation in the instance of
developmental anomalies such as missing teeth. Pre-
ventive measures must be continuously and vigorously
practiced. Special care should be taken to avoid serious
adverse effects during invasive surgical procedures in
this high-risk group of patients.
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