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ABSTRACT

Osteopetrosis, a rare bone disorder, causes unusually dense bones due to impaired bone resorption by osteoclasts, 
termed osteosclerosis. Symptoms vary by type and severity, marked by thickened and rigid bones. A 12-year-old 
boy complained of left thigh pain after falling into a sewer, previously treated for a right thigh fracture with open 
reduction and internal fixation (ORIF). ORIF is crucial for managing acute and osteopetrotic fractures, emphasiz-
ing screw-plate fixation to prevent drilling into non-medullated bone. The disorder’s bone stiffness complicates 
surgery, requiring higher drilling pressure and risking necrosis. In summary, managing severely displaced osteope-
trotic bone fractures with ORIF yielded satisfactory results. While effective, open reduction and internal fixation re-
quire careful consideration of technical challenges and potential complications. Specific surgical strategies can lead 
to successful outcomes in osteopetrosis patients, emphasizing the importance of increased diagnostic awareness. 
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INTRODUCTION

Fractures in children constitutes a small portion of 
fractures overall. Pathological fractures caused by 
metabolic conditions is even more rare. Osteopetrosis, 
a rare genetic disorder characterized by impaired bone 
resorption and increased bone density, presents unique 
challenges in pediatric patients, often leading to skeletal 
abnormalities and increased susceptibility to fractures 
(1).

Osteopetrosis, also known as marble bone disease, 
is primarily caused by genetic mutations affecting 
osteoclast function, leading to defective bone resorption 
and subsequent bone overgrowth. While osteopetrosis 
encompasses a spectrum of severity, ranging from 
asymptomatic to life-threatening forms, fractures are a 
common and significant complication, particularly in 
the pediatric population (2).

Osteopetrosis is a bone metabolism disease with 
distinguishable sign of excess bone tissue due to 
disruption of the bone resorption function of osteoclasts. 

This disorder is often suspected of being another more 
common illness, such as malaria, thalassemia, or 
malignant tumors. Diagnosis is often found by accident 
on x-rays taken for other purposes (3).

Although it is difficult to estimate the incidence of 
these cases, autosomal recessive osteopetrosis (ARO) 
occurs in every 250,000 births and autosomal dominant 
osteopetrosis (ADO) occurs in every 20,000 births. 
Occurs in one birth. Not all patients with osteopetrosis 
have the same characteristics. Osteopetrosis 
complication can be severe, from bone marrow failure 
(eg, classic or “malignant” ARO) to accidental X-ray 
findings of osteoporosis (eg, osteoporosis) which may 
start early after birth. The degree is very different (4).

The occurrence of fractures in osteopetrosis patients 
poses unique challenges due to the increased bone 
density, altered bone architecture, and inherent fragility 
of the affected bones. Pediatric patients, in particular, 
may experience fractures that are not only challenging 
to diagnose but also complicated by the severity of bone 
deformities associated with the disease (5).

This case report focuses on a pediatric patient with 
osteopetrosis who presented with a severely displaced 
fracture, highlighting the intricacies involved in the 
diagnosis, treatment, and management of fractures 
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in this challenging clinical scenario. The aim is to 
provide valuable insights into the complexities faced 
by healthcare practitioners when addressing fractures 
in osteopetrosis patients, emphasizing the need for 
tailored therapeutic approaches and multidisciplinary 
collaboration.

Understanding the nuances of managing severely 
displaced fractures in pediatric osteopetrosis patients is 
crucial for optimizing patient outcomes and enhancing 
the overall understanding of the clinical manifestations 
of this rare genetic disorder. By examining specific cases, 
such as the one presented in this report, we contribute 
to the growing body of knowledge essential for refining 
treatment strategies and improving the quality of care for 
individuals with osteopetrosis. A case of osteopetrosis is 
reported here with results and considerations regarding 
the diagnosis and treatment of osteopetrosis in children. 

CASE REPORT

A twelve-year-old boy came with a chief complaint of 
pain in the left thigh. The patient was running and then 
fell into a sewer. The first point of contact was his left 
thigh hitting the edge of the sewer. In 2017 the patient 
suffered a fracture in the right thigh and underwent 
open reduction and internal fixation at the Dr. Soetomo 
General Hospital, Surabaya, East Java, Indonesia. The 
patient had a history of calcium imbalance for 6 years 
but without a history of continuing medication. The 
incident prompted reevaluation of the management 
approach due to the complexity of the fracture and the 
underlying challenges posed by osteopetrosis.

The results of the physical examination showed deformity 
and angulation in the left thigh, as well as tenderness 
in the area (Figure 1A). Radiological analysis was also 
done because of the pain that caused a limited range of 
motion. Based on the radiological results, it was found 
that there was no medulla on the X-Ray of the femur 
(Figure 1C). Radiographic imaging revealed a severely 
displaced femoral fracture with significant angulation 
and shortening. The distinct radiographic features 
associated with osteopetrosis, including increased 
bone density and altered trabecular patterns, posed 
challenges in precisely characterizing the extent of the 
fracture. The chest x-ray also showed thickening of the 
rib joints. Laboratory results, LDH showed abnormal 
results, which was 850 that indicated the presence of 
extramedullary hematopoiesis. 

A multidisciplinary team, recognizing the unique 
challenges of osteopetrosis, collaborated to formulate 
an individualized treatment plan. Attempts at 
closed reduction under fluoroscopic guidance were 
complicated by the resistant nature of the bone. The 
patient was planned for analgesics, immobilization with 
skin traction, and ORIF Plating.

Figure 1. (A) Preoperative Clinical Photo of Patient’s Lower 
Extremity; (B) Preoperative Clinical Photo of femur from anterior 
side; (C) Preoperative Clinical Photo of Femur from Lateral 
Side; (D) Preoperative Clinical Photo of Femur from Medial Side

DISCUSSION

Osteopetrosis can be classified descriptively based on 
inheritance pattern and clinical severity into “benign” 
(can be severe) adult autosomal dominant forms, 
transitional forms, and “malignant” autosomal recessive 
infantile forms. Underlying mechanism of osteopetrosis 
stems from the mutation of at least 10 genes which 
have been identified in humans and accounts for 70% 
of all cases. These mutation result in disruption of 
osteoclast’s development and function. Osteopetrosis 
can be inherited. Inheritance pattern may be autosomal 
recessive, dominant, or X-linked, with autosomal 
recessive as the most severe (3).

Diagnosis of osteopetrosis relies primarily on skeletal 
radiology, which typically demonstrates marked 
increases in bone density with defects in metaphyseal 
remodeling and a “bone-within-bone” appearance. 
There is also a “sandwich” appearance of the vertebrae 
with alternating sclerotic and radiolucent metaphyseal 
lines. Increased sclerosis was evident on the femoral 
x-ray of our patient. Excluding differential diagnosis 
is harder as it requires more detailed and advanced 
examination (3).

Postoperative clinical examination found reduction of 
pain compared to preoperative pain level. From the 
results of the post-op radiological examination, it was 
found that plate fixation was attached to the proximal 
1/3 left femur with a good compression effect (Figure 1B)
Postoperative care involved a carefully tailored 
rehabilitation program, with close monitoring for 
complications. Regular follow-up assessments, including 
radiographic imaging, were conducted to evaluate bone 
healing and assess the stability of the fixation. The long-
term management plan included considerations for 
ongoing complications associated with osteopetrosis 
and potential impacts on skeletal growth. On follow 
up 2 years after the incident, the patient no longer has 
any complaint on his left thigh, no pain was felt, ROM 
was within normal limit, and patient’s gait was normal. 
During the two years the patient has had no other 
fracture. Postoperative clinical photo is as depicted at 
Figure 1D. 
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In our case, an open reduction and internal fixation 
(ORIF) was performed, leading to a positive clinical 
and radiological outcome for the patient. This decision 
was made because nailing the femoral shaft fracture 
would have been exceptionally challenging and time-
consuming given the nature of the osteopetrotic bone. 
The choice of screw plate fixation is a priority as it avoids 
puncturing the unmyelinated bone. The management of 
this case is challenging due to some complication that 
may rise such as abnormal bone stiffness leading to 
difficulties. High speed drills and overheating also can 
cause osteonecrosis (3,5).

Our case management result also similar with other 
reported cases. Studies by Hua X et al. and Huang J 
et al. suggest that open reduction and internal fixation 
can be effective for fractures in osteopetrosis patients. 
Although the increased bone density and stiffness 
pose intraoperative technical challenges and increase 
the risks of iatrogenic fractures and postoperative 
complications. Aslan A et al. also support surgery as an 
effective treatment, acknowledging technical difficulties 
and slower fracture healing, but affirming that plate-
screw systems without grafts can successfully treat 
osteopetrotic femoral shaft fractures during primary 
surgery. Internal fixation is recommended for femoral 
neck fractures as a relatively biological surgery, although 
orthopedic surgeons should be aware of intraoperative 
challenges and possible complications during follow-up 
(5).

In a series reported by Armstrong et al., involving 79 
osteopetrosis patients, conservative management 
yielded successful outcomes for femoral fractures. 
However, displaced fractures with significant fragment 
mobility necessitate internal fixation for a reasonable 
chance of union. Although plating can yield good 
results, the long-lasting screw holes pose a risk for 
further fractures. Additionally, stress concentration 
at the plate’s end creates potential fracture areas in 
brittle bones, as observed in one patient. Therefore, 
intramedullary nailing is preferable in such cases, 
even though it presents technical challenges. Despite 
the procedural difficulty, successful intramedullary 
nailing was performed twice in the reported series. This 
procedure involves using a power drill to create a large 
hole at the probable bone marrow site gradually, passing 
a guidewire through it, and performing reaming over the 
guidewire, preferably under C-arm guidance. The use of 
a solid nail is recommended for increased strength and 
reduced implant failure risk due to its invariably small 
diameter (3,5).

CONCLUSION

In conclusion, this case revealed that severely displaced 
fracture in osteopetrotic bone managed by ORIF gave 
good and satisfactory results. While open reduction 

A bone marrow biopsy can also be performed to rule out 
malignancy. Genetic testing can be used to confirm the 
diagnosis and distinguish between different subtypes of 
osteopetrosis. It helps provide information about disease 
prognosis, response to treatment, and risk of recurrence. 
Left untreated, severe infant osteopetrosis can cause 
reduced life expectancy. Most untreated children will 
die before the age of 10 years because of suppression in 
bone marrow function. Life expectancy for adult-onset 
is normal (2).

Treatment of patients with osteopetrosis requires 
a multidisciplinary, comprehensive approach to a 
variety of characteristic clinical problems, including 
neurological complications, bone defects, recurrent 
infections, hematologic and metabolic abnormalities. 
Hematopoietic stem cell transplantation (HSCT) is one 
treatment that has the longest effect. HSCT can be an 
option for most severe form of bone marrow failure and 
its result has the highest potential for long-term survival. 
Observed complication that has been observed after 
HSCT treatment includes respiratory failure, pathological 
fractures, and pseudoarthrosis (2).

Fractures are a common occurrence in individuals with 
osteopetrosis and represent a classic characteristic of 
the condition. However, there is currently a lack of 
consensus guidelines for managing fractures in these 
patients. Specific considerations in osteopetrosis include 
the potential for intraoperative instrument failure and the 
need to prevent iatrogenic fractures, as these patients are 
highly susceptible to such complications (4).

The management of osteopetrosis is still widely 
debated. Especially with regard to fracture healing. 
The recovery period of 12 to 16 weeks for all fractures 
indicates a relatively normal pace of healing, although 
the literature suggests that some cases may experience 
delayed union. Internal fixation of these fractures is a 
challenging task due to the extreme hardness of the 
bone, making hole drilling and marrow canal reaming 
difficult. While nonoperative management is generally 
not recommended for intertrochanteric fractures, it 
can be considered in minimally displaced fractures 
where internal fixation poses anticipated difficulties, as 
successfully demonstrated in one case (5).

Operative treatment options for fractures in individuals 
with osteopetrosis have been rarely discussed, and there 
is no universally recognized gold standard procedure. 
Plate fixation poses challenges due to the unique bone 
structure and the increased risk of further fractures. The 
inherent brittleness and hardness of osteopetrotic bone, 
coupled with the obliteration of the marrow cavity, 
necessitate a careful and patient approach during drilling 
and reaming. However, this cautious approach results in 
prolonged operating times, which may pose challenges, 
especially in patients with multiple traumas (2,3).
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and internal fixation prove to be effective treatments 
for osteopetrosis fractures, the unique characteristics 
of osteopetrotic bone necessitate careful consideration 
of technical challenges, potential complications, and 
the choice of fixation methods. Surgical interventions, 
when performed with specific strategies, can lead to 
successful outcomes in fracture healing in osteopetrosis 
patients. Increased awareness of diagnostic clues, such 
as minor trauma history and elevated bone density in 
radiography, is crucial for accurate diagnosis in patients 
with fractures related to osteopetrosis. 
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