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Case Report
Osteopetrosis in young women presented with a fragility
fracture and very high bone density
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Abstract:

Osteopetrosis is a rare genetic disease characterized by increased bone density due to
osteoclast dysfunction, leading to osteosclerosis on radiological findings. Osteopetrosis is broadly
divided into autosomal recessive and autosomal dominant forms; the former is more severe
with high mortality, while the latter is more common and often presents with fragility fractures
in late childhood or adulthood. We report a case of a 29-year-old Burmese woman with right leg
pain who was unable to walk or bear weight after minor trauma. She had no history of previous
fractures, dental problems, or chronic bone pain. She denied any chronic medical conditions or
visual or hearing problems and was not on any medications. Examination showed tenderness of
the left thigh with a limited range of motion; otherwise, the findings were unremarkable. Laboratory
findings revealed normal serum calcium, phosphate, and parathyroid hormone levels, except for a
low vitamin D level. A BMD scan showed high bone density. Genetic testing for skeletal disorders
revealed heterogeneous CLCN7 mutations consistent with osteopetrosis. This case highlights the
importance of considering osteopetrosis in patients with fragility fractures and high bone density.

Early diagnosis and management can help prevent recurrent fractures and improve quality of life.
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Introduction:

Osteopetrosis, first described in 1904 by German radiologist Dr. Albers-Schénberg, is also
known as “stone bone.” This rare genetic disease is characterized by increased bone density due
to a disorganization between bone production and resorption' Osteopetrosis is broadly classified
into two types based on the mode of inheritance: autosomal recessive osteopetrosis (ARO) and
autosomal dominant osteopetrosis (ADO)* ARO is known for its high severity and mortality in early
childhood, while ADO is more common and may remain asymptomatic until adulthood™*

Clinical findings of osteopetrosis generally depend on the type of disease. ARO tends to
present with neurological symptoms and hematologic manifestations, such as progressive deafness,
blindness, or bone marrow failure. Conversely, ADO typically has mild symptoms and may pres-
ent with pathologic fractures™ Here, we present a case of osteopetrosis in a 29-year-old Burmese
woman who experienced left leg pain and an inability to bear weight after minor trauma despite
having an unremarkable clinical history.

Case Report:

A 29-year-old Burmese woman presented to the emergency department with a three-hour
history of pain in her left thigh after a fall in the bathroom. She was brought to a nearby hospital
because she was unable to walk or bear weight. She had no history of previous fractures, dental
problems, or bone pain. She denied any changes in her weight, visual problems, or hearing prob-
lems. Her menstrual cycle was consistently normal. She had not been on any medications and
had no history of surgery. She completed compulsory education and did not drink alcohol, use
other substances, or smoke tobacco. There was no family history of metabolic bone diseases or
unexplained fractures. A plain film of the left hip revealed a closed fracture of the proximal end
of the left femur (Figure 1A, 1B). The lateral spine film showed a dense band at the superior and
inferior endplate (Sandwich vertebrae) (Figure 2A). The pelvis film revealed cortical thickening
and bands of sclerosis along femoral necks (Bone within Bone) (Figure 2B). She was then referred
to our hospital for further evaluation and treatment.

Figure 1 (A) Fracture of the proximal end of the left femur (B) After surgical fixation with a
proximal femoral nail anti-rotation (PFNA).
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Figure 2 (A) Dense band at superior and inferior endplate (sandwich vertebrae)
(B) Cortical thickening and bands of sclerosis along femoral necks (bone within bone)

Physical examination showed stable vital signs. She was a well-nourished woman with
a body weight of 60 kg and a height of 163 cm, giving her a BMI of 23 kg/m?2. No facial or skull
deformities were seen. She did not have icterus or pale conjunctivae. The thyroid examination
revealed a normal-sized thyroid without any bruit. The lower extremities appeared normal but
were positive for left thigh tenderness and limited range of motion due to pain. There were no
varus or valgus deformities. No pitting edema was observed. Heart and lung examinations were

normal. Neurological examinations were unremarkable.

Initial laboratory testing showed a normal complete blood count, kidney function tests,
and electrolytes. Further blood tests for metabolic bone panels revealed normal serum calcium of
9.43 me/dL (reference range: 8.5-10.5 mg/dL), normal serum phosphate of 3.99 mg/dL (reference
range: 2.7-4.2 mg/dL), decreased 25-hydroxyvitamin D (25-OHD) level of 9.43 ng/mL (reference
range: 30-100 ng/mL), and normal parathyroid hormone (PTH) levels of 38.9 pg/mL (reference
range: 10-65 pg/mL). A Bone Mineral Density (BMD) scan revealed a Z-score of +4 at the lumbar
spine and +3 at the femoral neck. Given the presence of a fragility fracture at the subtrochanteric
femur and high bone mass but no clinical suspicions of secondary causes of a pathologic fracture,
further genetic testing for skeletal disorders was ordered. This revealed a heterozygous mutation
in the CLCN7 gene (c.2073+1G>C), consistent with autosomal dominant osteopetrosis.

The patient underwent surgical fixation with a proximal femoral nail anti-rotation (PFNA).
She was discharged from the hospital on day five without post-operative complications. She was
prescribed calcium supplementation with oral calcium carbonate 1.5 ¢ daily, a vitamin D supple-
ment with oral vitamin D2 (20,000 IU), one capsule three times per week, and pain medications.
She was instructed to follow up with her outpatient physician to monitor bone health and manage

complications.
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Discussion

Osteopetrosis is a group of rare genetic disorders, previously named “marble bone disease,”
characterized by increased bone density on radiographs' The incidence of osteopetrosis varies
with the mode of inheritance. Autosomal recessive osteopetrosis (ARO) has an incidence of 1 in
250,000 births, is severe, and has a poor life expectancy. Autosomal dominant osteopetrosis (ADO)
has an incidence of 1 in 20,000 births. However, specific epidemiological data for osteopetrosis
in Thailand and other Asian countries are limited. The scarcity of comprehensive studies in these
regions makes it challenging to determine precise incidence and prevalence rates. This lack of data
underscores the need for further research to better understand the epidemiology of osteopetrosis
in Asian populations.>” ADO is associated with inactivating mutations of the chloride channel 7
(CLCN7) gene, contributing to ineffective osteoclast-mediated bone resorption® ADO is classified
into two types: ADO type |, which tends to have mild clinical manifestations and commonly causes
osteosclerotic thickening of the cranial vault, and ADO type Il (Albers-Schénberg disease), the most
common type of osteopetrosis, which tends to present in adulthood with pathologic fractures,

early arthritis, and anemia™"’

Diagnosis of osteopetrosis is based on clinical findings and radiographic appearance. Stan-
dard radiological features include increased cortical bone thickening (affecting the spine, pelvis, and
appendicular bones), a “bone-in-bone” appearance in vertebrae and phalanges, and “sandwich
vertebrae” which occurs secondary to excessive sclerosis of the vertebral endplates' Laboratory
findings, such as increased creatinine kinase BB and tartrate-resistant acid phosphatase, may assist
in diagnosis without radiological finding'' Genetic testing can confirm the diagnosis and differenti-
ate subtypes of osteopetrosis for prognostic prediction.

Patients with osteopetrosis are prone to fractures, even with minimal trauma. Waguespack
et al. found that osteopetrosis carries a high risk of fractures despite increased BMD*® In this case,
the patient presented with a fragility fracture of the left femur without clinical clues for possible
metabolic bone diseases or other risk factors. Her significantly increased bone density on the BMD
scan led us to consider osteopetrosis as the primary differential diagnosis. The patient had normal
serum calcium, phosphate, and PTH levels, which did not aid in the diagnosis, as these laboratory
findings are typically unremarkable in osteopetrosis.' Additionally, her low serum 25-hydroxyvita-
min D level could reflect vitamin D deficiency, which is more prevalent in the female sex; younger

age was independently associated with lower serum 25(0H)D levels.”

There is no definitive treatment for osteopetrosis besides supportive treatment and sur-
veillance. Frequent complications, such as fractures, require surgical management, which can be
challenging due to the risks of nonunion, delayed union, and osteomyelitis** An ophthalmologic
evaluation may be necessary to prevent visual loss in cases of optic nerve compression, although

this complication is more common in individuals with childhood-onset**
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Diagnosing osteopetrosis can be challenging, especially in regions where its prevalence
is rare and other clinical findings are absent. However, it is essential to consider osteopetrosis
in patients with fragility fractures and high bone density. Differential diagnoses include Paget’s
disease of bone, fluorosis, pycnodysostosis, and other sclerosing bone dysplasias like Camurati-
Engelmann disease and melorheostosis. Paget’s disease can be differentiated by its typical mosaic
pattern of lamellar bone on histology, elevated alkaline phosphatase levels, and deformities like
bowed legs. Fluorosis presents with diffuse skeletal sclerosis, a history of high fluoride exposure,
and dental mottling. Pycnodysostosis can be identified by its characteristic features such as short
stature, open cranial sutures, and acro-osteolysis. Camurati-Engelmann disease primarily affects
the diaphyses of long bones, with associated limb pain and muscle weakness. Melorheostosis is
characterized by hyperostotic changes resembling “dripping wax” on radiographs, which are often
localized to a single limb. Early diagnosis and appropriate management of osteopetrosis can help

prevent recurrent fractures and improve quality of life.

Conclusion

Osteopetrosis is a rare genetic disease characterized by increased bone density due to
unorganized bone production. The most common type, autosomal dominant osteopetrosis, has
a normal life expectancy. Patients with osteopetrosis tend to have pathologic fractures and a sig-
nificant disease burden, requiring management by a multidisciplinary team of specialists, including
orthopedists, endocrinologists, and geneticists. This case highlights the importance of considering
osteopetrosis in patients with fragility fractures and high bone density despite the challenges in
the absence of other clinical clues. Early diagnosis and management can help prevent recurrent
fractures and improve quality of life.

References

1. Stark Z, Savarirayan R. Osteopetrosis. Orphanet J Rare Dis. 2009;4(1):5.

2. Funck-Brentano T, Zillikens MC, Clunie G, Siggelkow H, Appelman-Dijkstra NM, Cohen-
Solal M. Osteopetrosis and related osteoclast disorders in adults: A review and
knowledge gaps On behalf of the European calcified tissue society and ERN BOND. Eur J
Med Genet. 2024,;69:104936.

3. Penna S, Villa A, Capo V. Autosomal recessive osteopetrosis: mechanisms and treatments.
Dis Model Mech. 2021;14(5):dmm048940.

4. Waguespack SG, Hui SL, DiMeglio LA, Econs MJ. Autosomal Dominant Osteopetrosis:
Clinical Severity and Natural History of 94 Subjects with a Chloride Channel 7 Gene
Mutation. J Clin Endocrinol Metab. 2007;92(3):771-8.

5. Reddy MH R. Osteopetrosis (Marble Bone Disease): A Rare Disease in Children. Int J Clin
Pediatr Dent. 2011;4(3):232-4.

6. Henriksen K, Gram J, Hgegh-Andersen P, Jemtland R, Ueland T, Dziegiel MH, et al.
Osteoclasts from Patients with Autosomal Dominant Osteopetrosis Type | Caused by a
T253] Mutation in Low-Density Lipoprotein Receptor-Related Protein 5 Are Normal in Vitro
but Have Decreased Resorption Capacity in Vivo. Am J Pathol. 2005;167(5):1341-8.

Royal Thai Army Medical Journal Vol. 78 No. 1 January-March 2025



Osteopetrosis in young women presented with a fragility fracture 37

7. Wang Z, Li X, Wang Y, Fu W, Liu Y, Zhang Z, Wang C. Natural History of Type Il Autosomal
Dominant Osteopetrosis: A Single Center Retrospective Study. Front Endocrinol
(Lausanne). 2022;13:819641.
8. Coudert AE, de Vernejoul MC, Muraca M, Del Fattore A. Osteopetrosis and Its Relevance
for the Discovery of New Functions Associated with the Skeleton. Int J Endocrinol. 2015;2015:1-8.
9. Ogutcen-Toller M, Tek M, Sener |, Bereket C, inal S, Ozden B. Intractable Bimaxillary
Osteomyelitis in Osteopetrosis: Review of the Literature and Current Therapy. Journal of
Oral and Maxillofacial Surgery. 2010;68(1):167-75.
10. Bénichou OD, Laredo JD, de Vernejoul MC. Type Il autosomal dominant osteopetrosis
(Albers-Schonberg disease): clinical and radiological manifestations in 42 patients. Bone. 2000;26(1):87-93.
11. Wasguespack SG, Hui SL, White KE, Buckwalter KA, Econs MJ. Measurement of Tartrate-
Resistant Acid Phosphatase and the Brain Isoenzyme of Creatine Kinase Accurately
Diagnoses Type Il Autosomal Dominant Osteopetrosis but Does Not Identify Gene Carriers.
J Clin Endocrinol Metab. 2002;87(5):2212-7.
12. Lam D, Sandor G, Holmes H, Carmichael R, Clokie C. Marble bone disease: A review of
osteopetrosis and its oral health implications for dentists. J Can Dent Assoc. 2007;73:839-43.
13. Chailurkit LO, Ongphiphadhanakul B, Aekplakorn W. Update on vitamin D status in
sunshine-abundant Thailand, 2019-2020. Nutrition. 2023;116:112161.
14. Landa J, Margolis N, Di Cesare P. Orthopaedic Management of the Patient With
Osteopetrosis. Journal of the American Academy of Orthopaedic Surgeons. 2007 Nov;15(11):654-62.
15. Hwang JM, Kim 10, Wang KC. Complete Visual Recovery in Osteopetrosis by Early Optic
Nerve Decompression. Pediatr Neurosurg. 2000;33(6):328-32.

RYFEITHANGNIITUN TN 78 aUuN 1 unsiAu-Hunay 2568






