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INTRODUCTION 

Metaphyseal osteomyelitis in children due to direct bone 

trauma or vascular insufficiency is a frequent problem in 

orthopaedic surgery. In contrast, diaphyseal osteomyelitis 

represents a rare entity that almost exclusively affects 

child with bony infarct in sickle cell anemia.1 

Predisposing factors documented were from trauma 

(35%), wound (13%), abscess (13%).2 

Osteomyelitis is an infection that usually affects the 

growing skeleton, involving primarily the most 

vascularized regions of the bone. It is considered an acute 

process if the symptoms have lasted less than 2weeks.3-5 

Acute osteomyelitis has an incidence of 8-10 per 100000 

in developed countries and an even higher incidence, up 

to 80 per 100000, in developing countries.6 The incidence 

of acute osteomyelitis also varies according to the age 

and gender of the child due to processes of skeletal and 

vascular development.  

The reported rate of acute osteomyelitis varies between 

1:5000 and 1:10,000, with boys having a rate twice that 

of girls.7 Approximately 50% of cases of osteomyelitis 

occur in the first 5 years of life. Boys are more likely than 

girls to be affected. The long bones of the lower 

extremities are most often involved, although any bone 

may be affected.8 
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ABSTRACT 

 

Metaphyseal osteomyelitis in children due to direct bone trauma or vascular insufficiency is a frequent problem in 

orthopaedic surgery. In contrast, diaphyseal osteomyelitis represents a rare entity that almost exclusively affects child 

with bony infarct in sickle cell anemia. Differentiating neoplasm from musculoskeletal infection can sometimes be 

very challenging. In particular, Ewing sarcoma can masquerade as osteomyelitis with the presenting symptoms of 

fever, localized bone pain, and elevated inflammatory markers common to both entities, although osteomyelitis is a 

totally different type of disease. In this article, we report the case of chronic osteomyelitis of the femur in an 

immunocompetent and otherwise healthy 8 years old boy with minor inflammation signs and misleading clinical 

features. The X-ray showed onion skin periosteal reaction. We evacuated about 200 cc of abscess. Biopsy report 

revealed polimononuclear, mononuclear, and necrotic inflammatory cells. The patient was treated with antibiotic for 

two weeks and discharged with improved general condition. Six months follow-up shows clinical and radiological 

improvement. The diagnosis had to be confirmed by surgery which allowed the initiation of a targeted therapy. A case 

of diaphyseal osteomyelitis of a femur, lacking predisposing factors or trauma, is unique in children and never been 

reported previously.  
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Kremers et al, reported that majority of the infections 

(94%) involved only one location, and the most common 

anatomical sites affected were the tarsal and metatarsal 

bones and the toes (43%); the long bones of the lower 

extremities (20%); and the spine, sternum, and/or pelvis 

(19%). Consistent with temporal trends in the distribution 

of cases by underlying etiology, there was an increase in 

patients with osteomyelitis of the feet and/or toes and 

axial locations, but a decline in lower-extremity 

osteomyelitis of the long bones. In the latest time period, 

42% of the cases involved the feet and toes, and 28% 

involved the axial locations, mostly hematogenous 

infections of the spine. A small number of patients (6%) 

had infections in more than one location. In these 

patients, each location was identified as a primary 

location.9 

The diagnosis of osteomyelitis was favored in the 

presented patient due to the clinical, laboratory and 

radiographic findings. The natural behavior of the disease 

that was slowly progressive over a year’s period was 

indicative of a nonaggressive lesion. The localized bone 

pain and swelling, the associated fever and the elevated 

inflammatory markers led to a presumed diagnosis of 

chronic osteomyelitis. In addition, the radiographic 

findings were also consistent with chronic 

osteomyelitis.10 

Chronic osteomyelitis deserves many of the same clinical 

considerations as malignant tumors. C-reactive protein, 

procalcitonin and other inflammatory cytokine levels are 

reliably elevated in the setting of acute, posttraumatic 

extremity infections but have not been fully evaluated in 

the setting of chronic osteomyelitis.11 

Differentiating neoplasm from musculoskeletal infection 

can sometimes be very challenging. In particular, Ewing 

sarcoma can masquerade as osteomyelitis with the 

presenting symptoms of fever, localized bone pain, and 

elevated inflammatory markers common to both entities, 

although osteomyelitis is a totally different type of 

disease.12 Ewing's sarcoma is the fourth most common 

primary malignancy of the bone. The incidence is about 

9-11% of primary malignancy of the bone and 

approximately 90% of cases present themselves before 

the age of 20. Diaphyses of the long bones (femur, tibia, 

and humorous), the ribs, and the flat bones, such as the 

scapula and the pelvis, are the preferred sites.7 

Involvement of proximal metaphyses of tibia is rare with 

an incidence frequency of about 4-11%. Although 

metaphyses of the long bones may occasionally be 

affected, the epiphyseal involvement is rare (2%).13,14 The 

average delay from onset of symptoms to the diagnosis is 

about eight months.15 

In some cases, it is difficult to distinguish between 

osteomyelitis of the femur and bone tumors by plain film 

radiography, and this condition commonly mimics Ewing 

sarcoma. Accurate diagnosis of this condition is also 

difficult by using MRI, which is believed to be a sensitive 

and useful modality. The penumbra sign on MRI, which 

is reported to be highly specific for osteomyelitis, is 

difficult to detect. However, elevated CRP levels and 

ESRs found to be consistent among the cases with this 

condition are relatively sensitive indicators for 

distinguishing osteomyelitis from bone tumors. But 

sometimes, Ewing sarcoma can present with similar 

laboratory data. Hence, it is recommended that open 

biopsy should be performed in all cases for accurate 

diagnosis and for obtaining an adequate specimen for 

culture.16 

CASE REPORT 

Eight years old boy with chief complain of pain in his 

thigh since 1month ago after was kicked by his friends. 

This patient can still walk after the incident although with 

a limp. Swelling occured 1month after the incident. The 

patient complained difficulty to walk 2weeks after the 

incident. 

 

Figure 1: Clinical appearance of the patient when he 

first came to the hospital. 

From physical examination, we found thigh 

circumference was 25 cm when healthy side was 20cm 

(Figure 1), hip flexion 30-600, extension 60-300, 

abduction 0-50. Leucosytosis was found in the first 

laboratory test while patient was hospitalized. Lactate 

dehydrogenase (LDH) and alkaline phosphatase levels 

are increased. In the x rays we found a Periosteal reaction 

and an “onion skin appearence” (Figure 2). The patient 

and his family have no history of bone tumour before. 

We performed a Fine Needle Aspiration Biopsy (FNAB) 

to diagnose the patient. During the aspiration we found a 

pus. Patient underwent debridement surgery and abcess 

evacuation (Figure 3). 

We evacuated about 200 cc of pus (Fig. 4). The pain and 

swelling were decreased after the surgery and leucocyte 

level was back to normal. From the biopsy we found 
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there was chronic inflamation that can be seen in (Figure 

5 and 6).  

 

Figure 2: Initial x-ray image of the femur. In 

diaphysis of femur we can see periosteal reaction and 

“onion skin appearance”. 

 

Figure 3: Open biopsy and evacuated abcess during 

the surgery. 

 

Figure 4: Abcess was evacuated about 200 cc. 

 

Figure 5: Histopathological image as the result from 

open biopsy of the femoral bone. 

 

Figure 6: Histopathology of polimononuclear, 

mononuclear, and necrotic inflammatory cells. There 

is a group of irregular round nucleated cells that are 

mostly coagulative necrosis. 

Biopsy report revealed polimononuclear, mononuclear, 

and necrotic inflammatory cells. There is a group of 

irregular round nucleated cells that are mostly 

coagulative necrosis. There was no evidence of spindle 

cell hypercellularity, nuclear atypia, or mitotic activity 

suggestive of sarcoma. The findings were lead to chronic 

inflammation and negative malignancy.The patient were 

treated with antibiotic for two weeks and discharged with 

improved general condition. Six months follow-up shows 

clinical and radiological improvement. 

DISCUSSION 

In this case, according to the physical examination, x ray, 

and laboratory findings, initially we diagnosed the patient 

with primary bone tumour suspected ewing sarcoma, but 

from surgery showed pus which was confirmed from 

biopsy as suppurative chronic inflamation. This final 

diagnosis is diaphyseal chronic osteomyelitis of the 

femur. This is interesting case, because of diaphyseal 

osteomyelitis appearance that mimicking to bone tumor.  
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Children with acute osteomyelitis typically have 

symptoms 3 to 4 days prior to presentation. Abdi et al, 

reported that infection is more common in lower 

extremities than upper extremities, with the 3 most 

common sites the femur (27%), tibia (22%), and humerus 

(12%). Single-bone involvement is more common than 

multifocal infection. More than 50% of cases occur in 

children under the age of 5 years.7 

Patients with symptoms pain, swelling, fever, and 

pathological fractures, where fever is associated with 

disseminated disease. Radiographs feature lytic 

destruction and subperiosteal new bone formation skin to 

‘onion skinning’. These non-specific findings may be 

present in many conditions such as metastatic carcinoma, 

malignant lymphoma, and osteomyelitis, necessitating 

open biopsy to confirm the diagnosis.17 Misdiagnosis of 

Ewing’s sarcoma as osteomyelitis has been reported in 

several cases. Reasons reported for the misdiagnoses 

include a low level of suspicion, occurrence at an atypical 

site, and the lack of or insufficient histologic specimens.17  

The radiographic appearance of Ewing’s sarcoma is fairly 

characteristic but not pathognomonic. Mottled destruction 

of medulla and erosion of the cortex with some expansion 

of bone accompanied by deposition of periosteal new 

bone in parallel layers (‘onion-peel’ appearance) is the 

typical appearance of Ewing’s sarcoma, although a 

substantial proportion of cases have no characteristic 

appearance.10 Laminated periostitis occurs in 57% of 

lesions; multiple layers of new bone formation lead to an 

‘onion skin’ appearance. Uncommon appearances include 

speculated periostitis in 28% and pure osteolysis in 19% 

of lesions. Pathological fracture is unusual occurring in 

15% of lesions.18 

Other nonpredictive radiographic parameters that we 

observed in subjects with osteomyelitis and that have 

been reported as being typical of this diagnosis, included 

a cavity in bone and cortical sequestrum; however, few 

subjects had these findings. Lamellar periosteal reaction 

was seen in 13 subjects with Ewing’s sarcoma and five 

with osteomyelitis, spiculated periosteal reaction was 

seen in five subjects with Ewing’s sarcoma and one with 

osteomyelitis, and a serpiginous medullary or cortical 

tract (i.e., a longitudinally oriented tortuous medullary or 

cortical lucency seen on radiographs or signal 

abnormality seen on MR images traversing the medulla 

and cortex) was seen in none of the subjects with Ewing’s 

sarcoma and in four subjects with osteomyelitis.19 

McCarville reported that nonpredictive MRI parameters 

included cortical thinning (in 17 subjects with Ewing’s 

sarcoma and seven subjects with osteomyelitis) (p = 

0.08), spiculated periosteal reaction (in five subjects with 

Ewing’s sarcoma and in none of the subjects with 

osteomyelitis) (p = 0.06), and a cavity in bone (in one 

subject with Ewing’s sarcoma and three subjects with 

osteomyelitis) (p = 0 .33). Two of the three cavities in 

bone in patients with osteomyelitis (67%) showed the 

penumbra sign (a peripheral hyperintense layer on 

unenhanced T1-weighted images that shows intense 

enhancement on contrast-enhanced images).19  

Plain film findings of osteomyelitis lag the onset of 

infection by days to weeks. Initial findings may include 

only subtle soft tissue edema near the involved 

metaphysis. Radiographically evident bone destruction 

and periosteal reaction take 2-3weeks to develop. 

Eventually metaphyseal lucencies with varying degrees 

of cortical destruction and periosteal new bone develop. 

The periosteal reaction can appear as lamellated, onion-

skin or spiculated new bone or a Codmans triangle due to 

subperiosteal abscess.20 

Shimose et al, reported on 244 cases that were tentatively 

diagnosed as malignant bone tumor based on imaging 

results; however, 15 of these cases were osteomyelitis. 

The clinical symptom of pain was noted in all 

osteomyelitis cases and swelling of the limb was present 

in eight cases. In their study, laboratory data showed 

elevated CRP levels in nine (60%) patients and 

leukocytosis in three (20%).21 Huang et al, reported that 

only 40% of patients had leukocytosis, and this may not 

have been indicative of osteomyelitis. However, other 

studies have shown that laboratory investigations were 

inconsistent and did not aid in diagnosing subacute 

osteomyelitis.22 The reasons for positive uptake of 

leucocytes by this Ewing's sarcoma are not clear. Review 

of the histological appearance reveals no unusual 

morphological features. Areas of necrosis are common in 

Ewing's tumours, possibly due to compression and 

thrombosis of blood vessels by the rapidly expanding 

neoplasm, and some degree of inflammation is usually 

present throughout the lesion.23  

Cottias et al, also reported on 21 osteomyelitis cases 

mimicking bone tumor. Pain was also noted in all cases, 

but only half complained of nocturnal pain. Two of 

twenty-one (9%) patients had leukocytosis, and 30% had 

elevated ESRs.24 

Ewing’s sarcoma has been described as a tumor that may 

involve only the diaphysis, sparing the metaphysis, 

whereas osteomyelitis typically originates in the highly 

vascular metaphysis and later spreads through the 

Haversian canals into the subperiosteum, through the 

medullary space into the diaphysis, or across the physis 

into the epiphysis.19 Radiographs of the osteomyelitis 

cases showed osteolysis in 12 (80%) patients. Pathogens 

were found in 11 of 15 patients, including 

Staphylococcus aureus in eight patients, Salmonella in 

two patients, and Staphylococcus epidermidis in one 

patient.21 

Biopsy is mandatory and specimens should always be 

sent for both microbiology and histology. If the local 

pathologist is not appropriately experienced, referral to 

the local bone tumour treatment centre should be 

considered for a second opinion.18 
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Successful treatment of osteomyelitis depends on the 

appropriate selection and administration of antibiotic 

therapy and surgical intervention as needed. Empirical 

antibiotics in pediatric patients with osteomyelitis should 

be treated with antibiotics that have excellent coverage 

against S. aureus, S. agalactaiae, and enteric gram-

negative bacteria.8 

Duration of therapy depends on extent of infection, 

clinical response, and presence of underlying risk factors. 

In general, 3 to 6weeks of antibiotic therapy is given 

depending on the clinical response. There is good 

evidence that treatment for less than 3weeks results in an 

unacceptably high rate of relapse. Chronic infection is 

reported in 19% of children treated for less than 3weeks 

compared with 2% in children treated longer than 

3weeks.25 

Authors relied on clinical judgment and a low level of 

suspicion of Ewing’s. Osteomyelitis is difficult to 

differentiate from malignant bone tumors, as it lacks 

specific signs and symptoms. Distinguishing between the 

two potential diagnoses is important in order to initiate 

proper clinical management.  

CONCLUSION 

The presentation of osteomyelitis of the femur mimicking 

bone tumors emphasizes the importance of clinical 

history, laboratory investigations, and radiographic 

interpretations in the diagnosis of this condition, which is 

generally difficult to detect Moreover, it is difficult to 

distinguish between osteomyelitis of the femur and bone 

tumors by plain film radiography, and this condition 

commonly mimics Ewing sarcoma. MRI is believed to be 

a sensitive and useful modality for this condition. When 

all imaging and clinical features were considered 

together, only ethnicity and the presence of a soft-tissue 

mass were predictive of the diagnosis. Although open 

biopsy provided a higher diagnostic yield, we still 

support performing percutaneous biopsy first to avoid the 

risk of morbidity associated with surgical procedures. We 

recommend that a surgical consultation be obtained 

before percutaneous biopsy to ensure that the patient 

quickly undergoes an open procedure if the results of the 

initial biopsy are inconclusive. 
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