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ABSTRACT

Osteopetrosis, also known as Albers-Schénberg disease, is a disorder that is divided into four types and characterized by bone
dysplasia and lack of bone resorption due to abnormal osteoclastic activity, resulting in the development of brittle and denser
bone tissue that is prone to fractures that are difficult to treat surgically. On this paper, we discuss the cases of two patients with
Osteopetrosis and humeral shaft fractures, both of whom received conservative management. The objectives of our paper are
to discuss our experience in the management of these cases and to review the available literature. Conservative management
provides the best outcome for humeral shaft fractures in patients with Osteopetrosis, given that bone quality in these patients
excludes osteosynthesis. In addition, the use of implants may lead to complications such as infections, delayed fracture healing
and pseudarthrosis, among others. Surgery should be reserved for certain patients, such as those with delayed fracture healing,
pseudarthrosis, history of recurrent fractures, pre-existing fracture deformity, and those at risk of developing disabling deformities
or that do not respond to conservative management.
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Osteopetrosis. Presentacion de dos casos

RESUMEN

Las osteopetrosis (enfermedad de Albers-Schénberg) comprende un sindrome con cuatro tipos clasicos e instituye una displasia
dsea secundaria a la falta de resorcion de hueso por anormalidad de los osteoclastos, lo cual provoca un tejido éseo duro y que-
bradizo, propenso a fracturas dificiles de tratar quirdrgicamente. Se han publicado escasos articulos sobre el tema; por este motivo,
decidimos presentar a dos pacientes con fracturas diafisarias de humero con osteopetrosis, ambas tratadas en forma incruenta.
Los objetivos son comunicar nuestra experiencia y el método de tratamiento de dicha afeccién y realizar una revision bibliografica
acerca del tema. Creemos que el tratamiento de eleccion para las fracturas diafisarias de himero en pacientes con osteopetrosis
es el incruento, ya que su tipo de tejido éseo dificulta la implementacién de cualquier osteosintesis. Ademas, la colocacién de
implantes puede provocar algunas complicaciones, como infecciones, retraso de la consolidacion y seudoartrosis. La cirugia se
reserva para ciertos casos, como en pacientes con riesgo de desarrollar deformidades incapacitantes, aquellos que han sufrido
fracturas repetidas, con retraso de la consolidacion, seudoartrosis, quienes no responden al tratamiento incruento o con una
deformidad previa.
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INTRODUCTION

Osteopetrosis, also known as Albers-Schonberg disease, is a syndrome with a wide range of variability and char-
acterized by bone dysplasia caused by deficient resorption due to abnormal osteoclastic activity, resulting in the
development of brittle and denser bone tissue, in short and broad bones, that is prone to fractures that are difficult
to treat surgically.' There are four standard types of Osteopetrosis:
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Osteopetrosis

1. Malignant, Infantile or Early Osteopetrosis (Osteopetrosis Congenita)

2. Benign Osteopetrosis (Osteopetrosis Tarda or Delayed Osteopetrosis)

3. Intermediate Osteopetrosis

4. Carbonic anhydrase deficiency (Osteopetrosis with renal tubule acidosis, cerebral calcification or Sly
Disease).'

In our literature research, we found few papers on Osteopetrosis; thus, we decided to report the cases of two
patients with Osteopetrosis and humeral shaft fractures, both of whom received conservative management.

CLINICAL CASE 1

A 43-year-old female office worker who was polytraumatized in a high-energy motor vehicle accident: fracture
of the middle third of the right humerus (Figure 1), femoral subtrochanteric fracture, right distal ulna and radius
fracture, and multiple rib fractures. No nervous or vascular injury. No relevant family or personal history.

Figure 1. Right humeral shaft radiograph taken the day of the accident and showing a transverse fracture.
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Osteopetrosis is suspected after attempting internal fixation, which could not be achieved due to cortical extreme
hardness. Additionally, long bone medullary canal narrowing and cortical density and thickness increase were
detected (Figure 2), and the skull radiographs revealed hyperdensity in the skull base bones (Figure 3). These find-
ings, together with the anatomical pathology test results from specimens taken during the femur surgery, confirm
the Osteopetrosis diagnosis. The patient was treated with a plaster cast covering the upper arm until radiographic
bone healing was achieved (3 months) (Figures 4 and 5). Radiographic controls were performed at 1 week and 1, 3,
6, 9 and were 12 months The UCLA shoulder score was 30, an excellent result. And the Mayo Clinic elbow score
was 100, which revealed only a 5° extension loss.

Figure 2. Right humeral shaft radiograph taken the day of the accident
showing an increased cortical thickness.
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Figure 3. Lateral skull radiographs showing hyperdensity of skull
base bones.

Figure 4. Right humeral shaft
radiograph taken after fracture reduction.
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Figure 5. Right humeral shaft radiograph taken after bone union.

CLINICAL CASE 2

A 28-year-old male that sustained a fall injury when he fell on his arm while horse riding. Radiographic exami-
nation revealed medio-diaphyseal transverse fracture of the right humerus (Figure 6), with no associated neurovas-
cular involvement. He was otherwise healthy and had no relevant family history. As in the other case, medullary
canal narrowing and cortical density, skull base sclerosis, and the same radiological manifestations led to the clini-
cal suspicion of Osteopetrosis. The patient obtained bone union with axial alignment at 3 months using a plaster
cast (Figure 7) and returned to his daily activities. The follow-up was the same as in the other case. The UCLA
score was 30, an excellent result. However, although the Mayo Clinic score was 100, the evaluation of this patient
revealed a 10° extension loss.

DISCUSSION

The objectives of our paper are to share our experience in the management of these cases and to review the avail-
able literature.

The number of published case series devoted to the management of humeral fractures in patients with Osteope-
trosis is limited and even lower for those which address its conservative treatment.

Since first described in 1904, few cases have been reported in the world literature (approximately 300 cases) and
most of them are pediatric cases; however, few publications offer information on the management of these patients.
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Figure 6. Right humeral shaft radiograph taken the day of the
accident showing a transverse fracture.

Figure 7. Radiographs taken at the end of the treatment period. Fracture healing was achieved.
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The previously mentioned cases belong to the benign or autosomal dominant category which takes place in
adulthood. These patients, unlike those suffering from the malignant autosomal recessive form, enjoy a normal
life; their condition is diagnosed after sustaining a long bone fracture, usually transverse, as a result of minor
trauma.

In their literature review, Armstrong et al.> describe the management of three patients with four humerus frac-
tures, three of which were non-operatively treated; although these were pediatric cases. Armstrong et al. multi-
center study included 72 patients (age range from 6 weeks to 50 years) and had the following findings in relation
to humerus fractures: a patient with Malignant Osteopetrosis had a delayed fracture healing despite being 6 weeks
old; another patient with a bilateral fracture required open reduction and internal fixation of one humerus and ob-
tained bone healing of the contralateral humerus after four months of orthopedic treatment; the third patient was a
teenager with a pathologic fracture at the biopsy site, which healed with conservative management.

Some authors, such as Bhargava®, consider casting a current successful treatment for most upper extremity frac-
tures in patients with Osteopetrosis.

In turn, Rafiq et al.* published the case of a 48-year-old patient with a non-united fracture of the humerus which
was initially managed conservatively for 3 months. The authors addressed this complication by using a rigid plate
fixation (screw plate fixation) and bone healing was obtained after 3 months.

If it is decided to operate, screw plate fixation is a viable option, especially for adult patients; however, this is
not the case for children in whom the use of an intramedullary nail is recommended due to their wider medullary
canal diameter.>*

Operative fixations benefit from the change of drill bits and the cooling of the cortical bone while drilling, which
helps to prevent bone necrosis and subsequent implant loosening and infection. Any use of mallet risks a secondary
bone rupture, in which case intramedullary nailing remains the standard treatment.?

Conservative management provides the best outcome for humeral shaft fractures in patients with Osteopetrosis,
given the very many related reports in the literature agree that bone quality in these patients hinders osteosynthe-
sis. In addition, the use of implants may lead to complications such as infections, delayed fracture healing and
pseudarthrosis, among others. Surgery should be reserved for certain patients, such as those with delayed fracture
healing, pseudarthrosis, history of recurrent fractures, pre-existing fracture deformity, and those at risk of develop-
ing disabling deformities or that do not respond to conservative management.>*
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