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Introduction 
Osteopetrosis ("marble bone disease") is 

a descriptive term that refers to a group of 

rare, heritable disorders of the skeleton 

characterized by increased bone density on 

radiographs 
 
[1]. The overall incidence of 

these conditions is difficult to estimate but 

autosomal recessive osteopetrosis (ARO) has 

an incidence of 1 in 250,000 births, and 

autosomal dominant osteopetrosis (ADO) has 

an incidence of 1 in 20,000 births [2,3]. 

Osteopetrotic conditions vary greatly in their 

presentation and severity, ranging from 

neonatal onset with life-threatening 

complications such as bone marrow failure 

(e.g. classic or "malignant" ARO), to the 

incidental finding of osteopetrosis on 

radiographs (e.g. osteopoikilosis). Classic 

ARO is characterised by fractures, short 

stature, compressive neuropathies, 

hypocalcaemia with attendant tetanic 

seizures, and life-threatening pancytopaenia 

[4]. The presence of primary 

neurodegeneration, mental retardation, skin 

and immune system involvement, or renal 

tubular acidosis may point to rarer 

osteopetrosis variants, whereas onset of 

primarily skeletal manifestations such as 

fractures and osteomyelitis in late childhood 

or adolescence is typical of ADO [5,6]. 

Osteopetrosis is caused by failure of 

osteoclast development or function and 

mutations in at least 10 genes have been 

identified as causative in humans, accounting 

for 70% of all cases. These conditions can be 

inherited as autosomal recessive, dominant or 

X-linked traits with the most severe forms 

being autosomal recessive [1]. Diagnosis is 

largely based on clinical and radiographic 

evaluation, confirmed by gene testing where 

applicable, and paves the way to 

understanding natural history, specific 

treatment where available, counselling 

regarding recurrence risks, and prenatal 

diagnosis in severe forms [7]. Treatment of 

osteopetrotic conditions is largely 

symptomatic, although haematopoietic stem 

cell transplantation is employed for the most 

severe forms associated with bone marrow 

failure and currently offers the best chance of 

longer-term survival in this group[8]. The 

severe infantile forms of osteopetrosis are 

associated with diminished life expectancy, 

with most untreated children dying in the 

first decade as a complication of bone 

marrow suppression. Life expectancy in the 

adult onset forms is normal. It is anticipated 

that further understanding of the molecular 

pathogenesis of these conditions will reveal 

new targets for pharmacotherapy [9]. 

Case report 
A 30 months old female child, of 

consanguineous parents was admitted in TTH 

with progressive pallor ,growth retardation 

and impairment of vision. She was born 

normally and had uneventful pregnancy and 

postnatal history. She had delay in 
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developmental milestones at presentation. On 

examination, her weight was 9.5 kg, length 

was 82 cm and head circumference was 42.5 

cm. There was prominent frontal bossing. 

Patient was pale. Heart rate was 94/ min, 

respiratory rate was 28/min. Liver was 

enlarge, firm, non-tender, smooth surface and 

spleen was also enlarged. Visual impairment 

was found and hearing was normal. Skin and 

mucous membrane were also normal. 

Examination of other systems reveals no 

abnormality.  

Investigation revealed: Hb: 7.4 gm/dl, WBC 

count  : 10,400 * 10
9
/L, Neurtophil-75%, 

Lymphocyte-15%, Monocyte-8%, 

Eosinophil-2%,Basophil-0%. Blood film 

shows anisopoikilocytosis of red blood cells, 

mostly normocytic. A fair number of tear 

drop cells and a small number of fragmented 

cells were present. Reti 

culocyte count was 2.5 %.Platelets count was 

80 * 10
9
/L. 

S. calcium: 2  mmol/L, Serum phosphate: 2  

mmol/L. blood urea 2.6 mmol/L and serum 

creatinine: 50  mmol/L, serum alkaline 

phosphatase: 229 U/L, Serum ALT , 

AST 59,44 U/L respectively.  Blood group 

‘B’ positive. 

An unenhanced CT scan of the head 

performed showed marked sclerosis and 

cortical thickening predominantly within the 

skull base with mild focal and mild frontal 

region cortical atrophic changes and 

prominent ventricular system . 

A radiographic skeletal survey revealed 

diffuse bony sclerosis and a bone within bone 

appearance involving the long bones, 

thoracolumbar spine, and bony pelvis with 

increased thickness of vault in lateral skull 

radiograph and generalised increased bone 

density in anteroposterior radiograph of hand 

and wrist figures 1,2. These findings with the 

history and clinical presentation were 

consistent with the diagnosis of 

osteopetrosis. 

 

 

 

 
Figure (1): Lateral skull radiograph note increased thickness of vault. 
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Figure (2): Hand and wrist radiograph, notice generalised increased bone density. 

 

Bone marrow study showed a cellular 

marrow trails and fragments. 

Megakaryocytes seen in a good number with 

normal form. Erythropoiesis: active with 

normoblastic maturation. Myelopoesis: active 

with all series of maturation. Blast 2% of 

ANC. C:B ratio 12:1.lymphocyte 30% of 

ANC. 

Hemoglobin electrophoresis show HbA 

95.49% and HbA2 4.51 % with raised  HbA2 

density .Direct Coombs test was negative. 

Here younger brother is 3 months old boy, 

born normally with uneventful pregnancy 

and delivery. He started to have progressive 

pallor 1 month after delivery with recurrent 

chest infection. On examination, his weight 

was 4 kg and length was 55 cm.  Patient was 

pale. Heart rate was 120/ min, respiratory 

rate was 38/min. Liver and spleen were 

enlarged. 

Investigation revealed: Hb: 8.6 gm/dl, WBC 

count  : 35.000 * 10
9
/L, Neurtophil -23%, 

Lymphocyte -45%, Monocyte-4%, 

Eosinophil-3%,Basophil-2. Blood film shows 

normchromic normocytic with 

polychromasia and many nucleated  red 

blood cellsReticulocyte count was 15 

%.Platelets count was 53 * 10
9
/L.WBC show 

leukocytosis with immature cells of 

granulocytic series with blast cell expression. 

S. calcium: 2.6  mmol/L, Serum phosphate: 

1.4  mmol/L. blood urea 4.7 mmol/L and 

serum creatinine: 50  mmol/L, serum alkaline 

phosphatase: 410 U/L, Serum ALT , AST 

32,46 U/L respectively.  Blood group ‘B’ 

positive. 

Hemoglobin electrophoresis show HbA 

97.46 % and HbA2 2.54 % with normal 

hemoglobin A pattern and bone marrow 

aspiration shows normal trails. 

A radiographic skeletal survey revealed 

diffuse bony sclerosis figure 4. CT sacan of 

the brain was normal. 
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Figure (3): Radiograph shows diffuse bony sclerosis. 

 

Both patients were diagnosed as a case of Malignant Infantile Osteopetrosis and was 

treated with blood transfusion. 

 

 

Discussion 

     Malignant infantile osteopetrosis (MIOP) 

is a rare genetically heterogeneous autosomal 

recessive disorder of bone metabolism, which 

if untreated has a fatal outcome. The disease 

is caused by defect or mutation in gene 

ATP6i (vacuolar proton pump) or gene CIC-

7 (chloride channel) [10,11]. Localization of 

gene causing autosomal dominant 

osteopetrosis type I was found in 

chromosome 11q12-139. The pathogenic 

defects may be intrinsic to either the 

osteoclast monocyte lineage or the 

mesenchymal cells that constitute the 

microenvironment which supports osteoclast 

ontogeny and activation [12]. Because of 

heterogeneity of genetic defect, the disease 

presents with spectrum of clinical variants. 

MIOP is presented in early life. Our patients 

were symptomatic since first month of age 

with severe progressive anemia and recurrent 

infections and growth failure which was 

evidenced by severe stunting and 

underweight, moderate wasting. Defective 

resorption of osseous tissue tends to replace 

bone marrow which causes marrow failure. 

Patient may have recurrent infection, 

anaemia and hepatosplenomegaly which 

were present in our cases. Recurrent infection 

is common due to defect in the immune 

systems and extramedullary erythropoiesis 

may result in hepatosplenomegaly [13]. 

The major clinical features derived from 

bony overgrowth of the marrow space and 

compression of optic and auditory nerve, 

which pass through the major foramina of the 

skull  [14]. Although MIOP is a disease of 

bone, but most serious consequence is seen 

in nervous system 
11,11

. Cranial nerve 

neuropathies occur due to failure of foramina 

in the skull to widen completely. Deafness, 

blindness, optic atrophy, proptosis, carpal 

tunnel syndrome may be the presenting 

features. Stroke is also reported in MIOP 

[11]. Patient may also present with nasal 

stuffiness due to mastoid and paranasal sinus 

malformation. But these manifestations were 

absent in our cases. Gingival hyperplasia and 

nystagmus were reported in a 2 months old 

female child [15]. Dentition may be delayed1 

but in our first case Ghalia teeth were 

present. In osteopetrosis bones are fragile and 

can cause fracture easily. Osteomyelitis of 
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mandible is also common because of 

abnormality in blood supply [13]. Rickets 

which is termed osteopetrorickets is found as 

a complication of osteopetrosis with variable 

features [14,16]. This is due to failure of 

osteoclasts to maintain normal calcium and 

phosphorus level in extracellular fluid 
11

. 

Presence of rickets may worsen the 

symptoms of osteopetrosis which is 

associated with increased lethargy, 

irritability, poor feeding, growth retardation 

and pathological fracture. No features 

suggestive of rickets were found in our case. 

Parathyroid hormone is also found elevated 

in MIOP [13,12]. Parathyroid hormone was 

not assessed in our case. The diagnosis of 

osteoptrosis depends on the presence of 

positive radiographic features in bone 

[15,17]. Increased density is found in all 

types of bones which were found in our case. 

Bone density test and bone biopsy can 

confirm the diagnosis [15]. In our case bone 

marrow examination has confirmed the 

diagnosis.  

Whatever therapies are given, the only 

potential curative therapy for MIOP at this 

time is a successful hemapoietic stem cell 

bone marrow transplant using either bone 

marrow or peripheral blood stem cells from a 

suitable matched sibling [15,11,11,11-

11,21,21
]
. An alternative option is 

hemapoietic stem cell bone marrow 

transplant from a partially matched family 

donor such as a parent or children [22]. Other 

management of patients with osteopetrosis 

requires a comprehensive approach to 

characteristic clinical problems including 

hematologic and metabolic abnormalities, 

fractures, deformity, bone pain, ostcomyelitis 

and neorologic sequelae  
12

. Supportive 

treatment includes blood transfusion for 

anaemia, antibiotic for infection and 

orthopaedic treatment for fracture [23]. Optic 

nerve decompression, splenectomy has been 

performed in cases where indicated. 

Corticosteroid has been used in some cases 

with benefit for controlling anemia 

and thrombocytopenia and stimulating bone 

resorption but has been of no benefit in other 

cases [11,12,21]. Calcitriol has been used by 

some author leading to clinical improvement 

[12,25]. It is a bone resorbing agent which 

stimulates dormant osteoclasts and thus 

stimulates bone resorption. Erythropoetin can 

be used to correct anemia in osteopetrosis 

[11]. Treatment with gamma interferon 

improves white cell function that 

tremendously decreases the incidence of new 

infection [11,12]. Nutritional support and 

calcium supplementation are necessary to 

treat malnutrition and rickets. If untreated 

infantile osteopetrosis usually results in death 

by the first decade of life [ 21]. 

We have to remember osteopetrosis when the 

diagnosis of anemia couldn’t be reached. 
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