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Malignant infantile osteopetrosis with cleft lip—
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Malignant infantile osteopetrosis (MIOP), a rare congenital disorder of bone resorption, is caused by the failure of
osteoclasts to reabsorb immature bones. We report a 3-month-old female child with cleft lip who was referred to the
pediatric department for consultation. She was born to consanguineous parents, and the elder sibling expired at the age of
3 years owing to recurrent respiratory tract infections and hydrocephalus. On examination, we found pallor and hepatos-
plenomegaly. On follow-up, we came to know that she exhibited delayed developmental history and bilateral optic atrophy.
Skeletal radiographs showed dense bones with “bone-in-bone” appearance. The overall clinical features and radiological
findings of these patients were sufficient to arrive at the diagnosis of MIOP.
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Introduction

The term osteopetrosis is derived from Greek “osteo” mean-
ing bone and “petrosis” meaning stone. It was first described in
1904 by a German radiologist Albers-Schénberg!; hence,
the disease also gets the name Albers-Schénberg disease.
Osteopetrosis is classified into three forms as autosomal
recessive, autosomal dominant, and X-linked inheritance.

An elevated skeletal density and abundant formation of
the bones are the features that characterize osteopetrosis,
which is a rare genetic disorder; it destroys the medullary
cavity, resulting in extramedullary hematopoiesis, hepatosple-
nomegaly, anemia, and thrombocytopenia. Nerve compres-
sion arises owing to the excessive growth the cranial nerve
foramina, which frequently affects the optic, auditory, and
facial nerves. Growth retardation and recurrent infections
are also common.® Severe malignant infantile osteopetrosis
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(MIOP) is fatal without curative therapy. Seventy percentage
of children with MIOP die by the age of 6 years, and almost
100% die before the age of 10 years.

Case Report

A 3-month-old female baby brought for cleft lip repair was
referred to the Department of Pediatrics. On physical exam-
ination, her weight was 4.2 kg, head circumference 39 cm,
and length 53 cm; she revealed pallor, cleft lip, hepatomegaly
(span 8 cm), and grade Il splenomegaly (palpable 6 cm below
left costal margin from midclavicular line).

With the detailed history, we found that this girl was born
by a full-term normal delivery to a consanguineously married
couple. Her birth weight was 2.7 kg, and she was the third
in birth order. The first sibling, a male child, showed failure
to thrive, pallor, macrocephaly, global developmental delay,
hepatosplenomegaly, recurrent history of lower respiratory
tract infections, and expired at 3 years of age with sepsis. The
second sibling, a female child, is thriving well.

Laboratory investigations showed anemia (Hb, 8.1 gm/dL),
thrombocytopenia (80,000) with normal WBC count
(8,500/mm3). Peripheral blood smear showed microcytic,
hypochromic red blood corpuscles with immature white blood
cells (WBCs; myleocytes, metamyleocytes, and bandforms)
and normoblasts (3—4/100 WBC). Bone marrow aspiration
revealed erythroid hyperplasia. Hemoglobin electrophoresis
was normal. Inborn error of metabolism workup was normal.
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Investigation for TORCH infections showed positive only for
rubella IgG antibody. Liver biopsy was planned to rule out
glycogen storage disorder. As the parents were not willing, the
child was sent home with oral iron and folic acid supplementa-
tions with the advise to come for review after 2 weeks, but the
child was not brought to the hospital for follow-up.

Parents brought the child at the ninth month of age, after
first visit to OPD, with complaints of fever, cold, cough, breath-
ing difficulty, and repeated attacks of upper respiratory tract
infections in past. Mother also gave global developmental
delayed history.

On examination, she was tachypneic with intercostal and
subcostal retractions and bilateral wheeze on auscultation.
Her pallor (Hb, 6 gm/dL), hepatomegaly (liver span was
11 cm), and splenomegaly (grade lll, palpable 9 cm below
costal margin) conditions were increased [Figure 1]. She was
not holding neck, not following objects, and not responding
to sounds. Eye examination revealed roving eye movement,
inability to fix the gaze, and the pupils were dilated with
sluggish reaction to light. A pale optic disc (optic atrophy)
was seen on direct ophthalmoscopy. She was admitted in
the hospital with provisional diagnosis of osteopetrosis with
severe bronchiolitis.

Workup for osteopetrosis was done by taking X-rays.
The anteroposterior [Figure 2] and lateral skull radiographs
[Figure 3] showed marked sclerosis with thickening of the
orbital rims, skull base, and calvarium with a loss of distinc-
tion between the cortex and medulla. A lateral radiograph of
the spine [Figure 4] showed diffusely increased bone density

Figure 1: Clinical photograph.

Figure 2: Anteroposterior view of skull.

Figure 3: Lateral view of skull.
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Figure 4: Lateral view of spine.

and reduced marrow spaces in the vertebral bodies. Anter-
oposterior radiograph of the infant [Figure 5] showed dif-
fusely increased bone density in femur with reduced marrow
space and with characteristic “bone-in-bone” appearance.
Her serum calcium and phosphorus were normal with
elevated alkaline phosphatase (750 units). Brainstem evoked
response audiometry (BERA) done showed sensory neural
hearing loss. On the basis of the age of onset of clinical
features and investigations, she was diagnosed as a case of
MIOP. Genetic testing was not done for the TCIRG1 gene.

The patient received symptomatic and supportive treat-
ment including O,, IV fluids, and antibiotic therapy. Patient
was advised for bone marrow transplantation (BMT), which
was not done owing to the cost. She was discharged with iron
and folic acid, calcium, and vitamin D supplementations.

Discussion

Osteopetrosis is very rare disease in most populations.
It has an incidence of 1 in 2,50,000 births. It is much more
common in consanguineous population. Severe MIOP is
the autosomal recessively inherited form of this disease that
generally presents at birth® or within the first year of life.
It is severe when compared with the autosomal dominant
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Figure 5: Infantogram.

form.B! Qur patient presented the symptoms at the age
of 3 months.

In MIOP, because of the failure of osteoclast function, the
osteoblasts take up all the space for the bone marrow with
new bone, interferes with medullary hematopoiesis and leads
to secondary expansion of extramedullary hematopoiesis
sites such as the liver and spleen. So, these children become
anemic and thrombocytopenic, and they are unable to fight
infections effectively without medical intervention.

The most commonly observed neurological manifesta-
tions of osteopetrosis are secondary to the obstruction of
the foramina, through which the cranial nerves, spinal cord,
and major blood vessels transverse the skull, resulting in
blindness, hearing loss, facial palsy, and hydrocephalus.”
Distinct from these compressive phenomena, some patients
with autosomal recessive osteopetrosis variants (neuropathic
ARO) display signs of primary neurodegeneration including
primary seizures in the setting of normal calcium levels, devel-
opmental delay, hypotonia, retinal atrophy, and sensorineural
deafness.®! Our patient developed blindness, deafness, and
global developmental delay.

Characteristic radiographic findings in osteopetrosis
include a marked increase in bone density and a bone-within-
a-bone appearance.® The skeletal survey of our patient was
specific for radiologic findings of osteopetrosis.
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Doffinger et al. described a new form of osteopetrosis
associated with ectodermal anhydrotic dysplasia, immuno-
deficiency, and lymphedema. Sometimes, there is a related
cleft lip and/or palate. The disease has an X-linked recessive
pattern of inheritance and results from IKBKG gene-NF-kB
signaling abnormality.!!

Genetic testing can be used to confirm the diagnosis and
differentiate between different subtypes of osteopetrosis,
providing additional information regarding prognosis, response
to treatment, and recurrence risks.['” Genetic testing was not
done owing to cost, and even with genetic test, 30% of them
remain genetically unrecognized.!'!

On the basis of clinical history, radiographic findings, our
case was diagnosed as the malignant infantile type. Manage-
ment of patients with osteopetrosis requires a comprehen-
sive approach to characteristic clinical problems including
hematological, recurrent infections, bone complications, and
neurological sequel.['?

At present, hematopoietic stem cell transplantation (HSCT)
offers the only chance of cure for MIOP treatment.!'¥ It should
be performed early before the onset of irreversible neurologic
impairment. In our case, HSCT was not performed, as the
parents were not inclined for the procedure. Therefore, the
treatment was largely supportive and was aimed at providing
surveillance and symptomatic management of complications
such as antibiotic therapy, calcium and vitamin D supplemen-
tation, and nutritional measures.

Genetic counseling is important. All cases are likely to be
inherited in an autosomal recessive fashion. Thus, there is a
one in four (25%) risk of having another affected child with
each subsequent pregnancy.

Antenatal diagnosis in families with MIOP is possible by
using molecular analysis much early (chorionic villus sam-
pling, 11-13weeks), providing that a genetic etiology
has been found in the proband.'¥ Radiographs!'® may be
useful in the third trimester, thus allowing HSCT before the
age of 3 months with the aim of improving neurological out-
comes. Prenatal diagnosis is planned for the forthcoming
pregnancies.

Conclusion

MIOP should be kept in mind as a rare cause of anemia
with hepatosplenomegaly. Early diagnosis and timely HSCT
are the only curative approaches for an otherwise fatal
disease.
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