
* Corresponding Author;
Address: Ihlamurkuyu mah. Agaoglu my town sitesi A6 blok Da:1-2, Ümraniye/İstanbul
E-mail: elaerdem@yahoo.com© 2012 by Pediatrics Center of Excellence, Children’s Medical Center, Tehran University of Medical Sciences, All rights reserved.

A Case Report of Malignant Infantile Osteopetrosis

Merve Usta1, MD; Seda Geylani Gulec2, MD; Serap Karaman3, MD; Ela Erdem*2, MD; Hicran Emral2, MD,
and Nafiye Urgancı1, MD

1. Department of Pediatric Gastroenterology, Sisli Etfal Education and Research Hospital, Istanbul, Turkey2. Department of Pediatrics, Sisli Etfal Education and Research Hospital, Istanbul, Turkey3. Department of Pediatric Hematology, Sisli Etfal Education and Research Hospital, Istanbul, Turkey
Received: Mar 16, 2011; Final Revision: Aug 15, 2011; Accepted: Nov 12, 2012

Abstract
Background: Malignant infantile osteopetrosis (MIOP) presents early in life with extreme sclerosis of theskeleton and reduction of bone marrow spaces. Since there is a defect in the bone marrow, the disease cancause anemia, extramedullary hematopoiesis secondary to anemia leading to hepatosplenomegaly, cranialnerves compression and severe growth failure. This disorder is often lethal within the first decade of lifebecause of secondary infections. Stem cell transplantation (SCT) remains the only curative therapy.
Case Presentation: We report a two-month old male infant, diagnosed as MIOP while investigating the causeof hepatosplenomegaly. The patient was referred for stem cell transplantation.
Conclusion: Malignant infantile osteopetrosis should be kept in mind as a rare cause of hepatosplenomegalyand the patient should be referred for stem cell transplantation before neurologic or visual impairmentdevelops.
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IntroductionMalignant infantile osteopetrosis (MIOP) is anautosomal recessive disorder characterized byreduced activity of osteoclasts, resulting ingeneralized bone osteosclerosis. Abnormalosteoclast activity paired with normal boneformation by osteoblasts leads to the developmentof densely sclerotic fragile bones[1]. The diseasepresents in the first few months of life with themanifestations relating to underlying defect inosteoclastic bone resorption[2]. Overgrowth ofcranial nerve foramina results in nervecompression, which frequently affects the optic,

auditory, and facial nerves. Increased bone densityalso obliterates the medullary cavity, leading toextramedullary hematopoiesis, hepatospleno-megaly, anemia, and thrombocytopenia. Growthretardation and recurrent infections are alsocommon[1]. The disease is fatal in infancy and iscured with hematopoietic stem celltransplantation, with a rate of success by 50% andunsatisfactory rescue of growth and visualdeterioration[3].In this article, we report a two-month old boy,who presented with hepatosplenomegaly andthrombocytopenia in newborn period and isdiagnosed as infantile malignant osteopetrosis
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which is a rare cause of hepatosplenomegaly andthrombocytopenia.

Case PresentationA two month-old male infant was referred to thedepartment of pediatric gastroenterology of SisliEtfal Education and Research Hospital because ofhepatosplenomegaly and thrombocytopenia. Pastmedical history of the patient revealed that he washospitalized in the first day of his life in theneonatal unit because of poor feeding. Sepsis workup was done. He received ampicilin-gentamycintherapy empirically. In the follow up hypocalcemiaand intracranial hemorrhage were observed. Thepatient was referred to our clinic for furtherinvestigation of hepatosplenomegaly andthrombocytopenia.He was born after an uncomplicated pregnancyand delivery in the 38th gestational weekaccording to Ballard. Birth weight was 2600 gr.Apgar score was 7/9. Parental consanguinity wassignificant in the past medical history. One son andone daughter of the family died in infancy periodwith unknown etiologies.Systemic examination revealed hepatomegalywith the liver noted to be 4/3 cm, splenomegalywith the spleen noted to be 3 cm. The patient hada bulging anterior fontanel with 4×4 cm in size.His weight was 3.4 kg (<3rd percentile), his heightwas 44 cm (<3rd percentile) and headcircumference of the patient was 38 cm (50-75percentile). He had pale appearance andfundoscopic examination showed optic atrophybilaterally.Laboratory examination yielded the following:hemoglobin 11.4 g/dl; white blood cell count 4400cells/mm³ and platelet count 24.000/mm³.Biochemical analysis was normal except for AST118 U/L, LDH 1150 U/L, parathyroid hormone(PTH) 349 pg/mL, alkaline phosphatase (ALP) 847IU/L, acid phosphatase 16.4 U/L. Peripheral bloodsmear was significant for leukoerytroblastosis(Fig. 1). Arterial blood gas analysis was normal.Serology for toxoplasma, rubella, cytomegalovirus,herpes, and hepatitis virus was negative.

Immunoglobulin (G, M, A) levels, lymphocytesubsets, urine and serum amino acid and urineorganic acid analyses were also normal. Tandemmass spectrophotometry showed no abnormality.Abdominal ultrasonography detected a markedhepatosplenomegaly. Cranial ultrasonographyshowed ventriculomegaly of the lateral and thirdventricles. A computed axial tomographic scan oforbits demonstrated the narrowing of the opticforamina bilaterally. Bone marrow aspirationshowed hypocellularity. Bone marrow culture wasnegative. Liver biopsy demonstrated extra-medullary hematopoiesis, and ballooning ofparancymal cells were significant. Skeletal surveyrevealed diffuse sclerosis of all bones. Visualevoked potentialisation and brain-stem evokedresponse examination were planned.Our initial diagnosis was congenitally acquiredinfection (TORCH) or a kind of storage disease(like lipid storage or lysosomal diseases) butphysical examination and laboratory resultsconfirmed the diagnosis of osteopetrosis. Thedisease was presented in newborn period and twochildren of the family had died. The absence of anymetabolic acidosis with an alkaline urine pH andthe absence of any cerebral calcifications excludeda diagnosis of carbonic anhydrase II deficiencysyndrome. Familial erytrophagocytic lympho-histiocytosis and familial histoplasmosis were alsoconsidered in the differential diagnosis. Peripheralblood smear, bone marrow aspiration and culturefindings and liver biopsy findings did not supportthe diseases.The patient was referred for hematologic stemcell transplantation (SCT). He had two availableHLA matched donors in his family who werepatient’s older sisters. He was taken to the stemcell transplantation program, but unfortunatelyblindness developed in the patient. He was still infollow-up 10 months after the diagnosis.

DiscussionOsteopetrosis is a family of bone diseasescharacterized by osteoclast failure and impairedbone resorption[4]. It has three forms which are:



423Iran J Pediatr, Vol 22 (No 3); Sep 2012

Fig. 1: Leukoerytroblastosis is significant in peripheral blood smear of the patient
autosomal recessive, autosomal dominant and X-linked inheritance. Autosomal RecessiveOsteopetrosis (ARO) may have the most severecourse. Having an incidence of 1:250,000 ingeneral population, ARO is more frequent incertain ethnic groups, including inhabitants ofCosta-Rica in whom the incidence is much higherthan elsewhere (3.4:100,000)[5].Infantile, or malignant, osteopetrosis is presentat birth or develops within the first months ofinfancy[5]. Our patient had the signs and symptomsfrom the first day of his life.Abnormal bone formation and fibrous tissuereplace the bone marrow space and finallyhematopoesis is decreased. Extramedullarhematopoesis occurs resulting in leukoerythro-blastic anemia and thrombocytopenia. Liver andspleen enlarge progressively. Hemolysis resultingfrom hypersplenism worsens the anemia andthrombocytopenia[1,6]. Our case was referred forhepatosplenomegaly and peripheral blood smearwas significant for leukoerytroblastosis and heneeded transfusions for anemia also forthrombocytopenia before liver biopsy. Liverbiopsy of the patient demonstrated signs ofextramedullary hematopoiesis.Visual impairment results from bonyencroachment on the optic foramina. It is acommon initial symptom[7]. Optic atrophy is alsopresent in a significant number of cases. In theseries reported by Phadke et al[8], optic atrophy

was present in three of six cases. In our case opticatrophy was found bilaterally in the early days ofhis life.Radiologic findings showed increased bonedensity with defective metaphyseal remodeling.The “bone within-bone” appearance ischaracteristic and diagnostic[5]. Computerizedtomography  scan can be used for diagnosis and todetermine the effect of the treatment. It is alsoused to assess auditory and optic canal[9]. Theskeletal survey and CT scan of the patient wasspecific for radiologic findings of osteopetrosis.Differential diagnoses include congenitaldisorders (e.g., pseudohypoparathyroidism,pyknodysostosis, and hypoparathyroidism),chemical poisoning (e.g., lead, fluoride, andberyllium), malignancies (myeloproliferativediseases and leukemia), and sickle cell disease[5].Based on clinical history and radiographicfindings, our case was accepted as the infantile ormalignant type, with autosomal recessiveinheritance. Familial histoplasmosis was excludedbecause bone marrow culture was negative andperipheral blood smear and liver biopsy findingsdid not support the disease.Stem cell transplantation (SCT) is the onlycurative therapy for patients with MIOP, and itshould be performed as soon as the diagnosis ismade because neurologic impairment occurs inearly infancy and will become irreversible evenafter successful SCT. Successful results have been
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achieved in patients transplanted with HLAmatched sibling donor stem cells[10]. Two childrenin the patient’s family were found available asHLA-matched donors. Infantile osteopetrosiswarrants treatment because of the adverseoutcome associated with the disease. The goals ofpharmacotherapy are to reduce morbidity and toprevent complications. Appropriate medicationsinclude vitamin D supplements, corticosteroids,interferon, and erythropoietin. The definitivetreatment is bone marrow transplantation, andthe 5-year survival for recipients of HLA-identicalbone marrow transplants is 79%[7].Genetic consultation is important. Prenataldiagnosis of osteopetrosis early in pregnancy is anindication for termination of the pregnancy[11].Our patient was also referred for geneticconsultation and mutation analysis but because offinancial problems mutation analysis was notperformed.

ConclusionMIOP is a rare disease of infancy. It should beconsidered in the differential diagnosis ofhepatosplenomegaly. After the diagnosis thepatient must be referred immediately for SCTbefore neurological impairment and blindnessdevelop.

References1. Gerritsen EJA, Vossen JM, Van Loo IHG, et al.Autosomal recessive osteopetrosis: variability offindings at diagnosis and during the naturalcourse. Pediatrics 1994;93(2):247-53.2. Felix R, Hofstetter W, Cecchini MG. Recentdevelopments in the understanding of thepathophysiology of osteopetrosis. Eur J
Endocrinol 1996;134(2):143-56.3. Del Fattore A, Cappariello A, Teti A. Genetics,pathogenesis and complications of osteopetrosis.
Bone 2008;42(1):19-29.4. Whyte MP. Osteopetrosis. In: Royce PM, SteinmanB, editors. Connective Tissue and its HeritableDisorders: Medical, Genetic, and MolecularAspects. 2nd ed. New York, Wiley-Liss, Inc. 2002;Pp: 753–70.5. Subramaniam A, Singh A, Chavan M, et al.Autosomal recessive osteopetrosis: case report oftwo siblings. Oral Radiol 2008;24(2):80-4.6. Ozsoylu S. Malignant osteopetrosis and juvenilechronic myeloid leukemia. Pediatr Hematol Oncol1994;11(3):337-8.7. Venkateshwar V, Voidya A, Roy P, et al.Osteopetrosis. Med J Armed Forces India 2003;59(4):344–6.8. Phadke SR, Gupta A, Pahi J, Pandey A, Gautam P,Agarwal SS. Malignant recessive osteopetrosis.
Indian Paediatr. 1999;36(1):69-74.9. Shapiro F. Osteopetrosis. Current clinicalconsiderations. Clin Orthop Relat Res 1993;294:34-44.10.Tsuji Y, Ito S, Isoda T, et al. Successfulnonmyeloablative cord blood transplantation foran infant with malignant infantile osteopetrosis.
J Pediatr Hematol Oncol 2005;27(9):495-8.11. Besbas N, Draaken M, Ludwig M, et al. A novelCLCN7 mutation resulting in a most severe formof autosomal recessive osteopetrosis. Eur J
Pediatr 2009;168(12):1449-54.


