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Background: Xanthogranulomatous osteomyelitis (XO) is a rare chronic inflammatory process that is histologically characterized
by the presence of foamy macrophages, histiocytes, and plasma cells. Radiologic and gross examinations can mimic malignancy,
so definitive diagnosis should be made by histopathologic evaluation.
Case Report: A 15-year-old male presented with pain in the proximal right leg for 2 weeks prior to admission. The patient had
a history of leg trauma 3 years prior that was responsive to as-needed analgesics. Laboratory data revealed increased erythro-
cyte sedimentation rate and C-reactive protein. X-ray of the right tibia showed a periosteal reaction and bulging of bone with
a questionable destruction of the cortex. Magnetic resonance imaging demonstrated an expansile bony lesion in the proximal
metaphysis of the tibia. Histopathologic examination showed the bone trabecula surrounded by chronic inflammatory cells and a
fragment of dead bone surrounded by histiocytes, foamymacrophages, and plasma cells. The pathologist confirmed the diagnosis
of XO. Wound culture proved moderate growth of Staphylococcus aureus, and treatment with cefazolin and cephalexin was
successful.
Conclusion: The patient was not treated with the routine therapy used in previously reported cases (curettage), suggesting that
antibiotic therapy should be considered before employing surgical interventions for XO.
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INTRODUCTION
Xanthogranulomatous process is a rare form of chronic

inflammation that is histologically characterized by the
presence of foamy periodic acid-Schiff–positive histiocytes
admixed with plasma cells and lymphocytes. This con-
dition is predominantly observed in soft tissues and has
been described in the gallbladder, kidney, lung, and gas-
trointestinal and urogenital tracts. Bone involvement is less
common.1-4 Cozzutto initially coined the term xanthogran-
ulomatous osteomyelitis (XO) in 1984.5 To the best of our
knowledge, only 20 cases of XO have been reported since.
We report a case of XO of the tibia in a young male.

CASE REPORT
A 15-year-oldmale with body weight of 65 kg and height of

160 cm was referred to our orthopedic center with the chief
complaint of pain in the proximal right leg for the previous 2
weeks. On physical examination, the patient had tenderness,
swelling, and erythema in the area. The patient reported a
history of direct trauma to his right leg 3 years prior during
a football game by one of the opposing team’s players. The
trauma was not severe and responded well to as-need oral
analgesics, so the patient had not had the injury evaluated
by a physician.

Laboratory investigation showed an elevated erythro-
cyte sedimentation rate (ESR) of 57 mm/hr (normal range,
0-20mm/hr) and a C-reactive protein (CRP) level of 105mg/L
(normal range, �12 mg/L). Total leukocyte count and dif-
ferential were within normal ranges; however, mild anemia
was detected (red blood cells of 5.14 million/L, hemoglobin
of 12.3 g/dL, and mean corpuscular volume of 74.9 fL).
Renal and liver function tests were normal. Chest x-ray
was negative.

X-ray of the right tibia showed a periosteal reaction
and bulging of the bone with a questionable destruc-
tion of the cortex (Figure 1). Magnetic resonance imaging
revealed a 60 × 30 mm expansile bony lesion in the prox-
imal metaphysis of the tibia, suggestive of osteomyelitis
with abscess formation, Ewing sarcoma, or osteosarcoma
(Figure 2). Bone scan exhibited increased uptake in the prox-
imal right tibia.

The lesion was biopsied. Purulent discharge and multi-
ple bony fragments with a creamy-gray color were grossly
visible. Histopathologic examination showed the bone tra-
becula surrounded by chronic inflammatory cells and a
fragment of dead bone surrounded by histiocytes, foamy
macrophages, and plasma cells (Figures 3 and 4). The
pathologist confirmed the diagnosis of XO.
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Figure 1. X-ray on the day of admission showed periosteal
reaction and bulging of the bone with a questionable de-
struction of the cortex.

After biopsy demonstrated the infectious nature of the
lesion, microbiologic assessment was requested, and the
patient was administered intravenous (IV) cefazolin 500
mg every 8 hours and gentamicin 40 mg every 8 hours.
Qualitative polymerase chain reaction was negative for
tuberculosis. Wound culture proved moderate growth of

Figure 2. Magnetic resonance imaging revealed an expan-
sile bony lesion in the proximal metaphysis of the tibia.

Figure 3. Lesion biopsy showed the bone trabecula sur-
rounded by chronic inflammatory cells.

Staphylococcus aureus that was sensitive to cefazolin and
cephalexin. When these results were received after 12 days,
gentamicin was changed to cephalexin 1 g IV every 8 hours,
and cefazolin was continued at the same dosage and interval
for 9 more days.
The patient’s condition gradually improved during his hos-

pital stay, and hewas discharged on oral cephalexin and clin-
damycin for 3 weeks.
During the patient’s 3-week admission, he received IV

gentamicin for 12 days (which was not the proper choice
according to the antibiogram), IV cefazolin for 21 days, IV
cephalexin for 9 days, and oral cephalexin and clindamycin
for 21 days.
At 11-week follow-up, the patient’s symptoms had com-

pletely resolved. X-ray of the right tibia did not indicate
any recurrence (Figure 5). In conjunction with the absence
of symptoms, consecutive results of 0 mm/hr for ESR and
1 mg/L for CRP level at 11, 19, and 25 weeks of follow-up
confirmed the success of the treatment.

Figure 4. Lesion biopsy showed a fragment of dead bone
surrounded by histiocytes, foamymacrophages, and plasma
cells.
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Figure 5. Follow-up x-ray after 11 weeks showed no bone
bulging or periosteal reaction.

DISCUSSION
XO was first introduced in the reports of 2 cases in 1984

followed by reports of 18 other patients summarized in the
Table.5-22 A review of these 20 cases and the case of our
patient suggests that XO is more prevalent in males (15 of 21)
than females and has no characteristic age distribution.Most
patients (17 of 21) had unifocal XO; only 4 had multifocal
lesions.7,10,17,20 The most commonly affected sites are the
long tubular bones (17 of 21). As with our patient, pain and
swelling of the involved bone seem to be the primary reason
for presentation.5-22

Cheema et al attributed the pathogenesis of xanthogran-
ulomatous process in bone to a delayed-type hypersensitiv-
ity reaction of cell-mediated immunity.22 Trauma has been
also mentioned as a hypothetical reason for this process. In
addition to our case, 2 other patients with XO had a history

of trauma.6,10 Trauma also seems to play a role in the devel-
opment of xanthogranulomatous process in organs; Franco
et al reported the role of gallstone trauma in inducing xan-
thogranulomatous cholecystitis.23 In some cases of XO, the
bacterial organisms Mycobacterium marinum,7 S aureus,9,11

and Pseudomonas15 have been detected in specimen cul-
tures; in our case, the culture was positive for S aureus. The
association between bacterial infections and xanthogranu-
lomatous lesions in the bone may become established as a
probable etiopathogenesis, as with other organs.20

Given the possibility of multicentric lesions, whole-body
radiologic analysis is recommended for a patient with
confirmed XO; however, diagnosing XO with imaging is
challenging.21 Radiologically and grossly, XO manifests as
mass-like lesions mimicking infiltrative malignant tumors.
Thus, differentiating this pseudoneoplasm of infectious etiol-
ogy from true malignancy is a crucial step for implementing
timely and appropriate management. Clinical background
that includes history of trauma, radiographic evaluation,
and histopathologic examination are essential diagnostic
components.

Differential diagnoses of XO include the following:

1. Langerhans cell histiocytosis (LCH): LCH lesions con-
sist of Langerhans cells with eosinophil infiltration. Radio-
graphically, LCH usually has circumscribed lytic bony
lesions without surrounding sclerosis.24

2. Xanthoma: Xanthoma can occur in the bone secondary to
hyperlipidemia; however, xanthomamay not show suppu-
rative inflammation.25

3. Erdheim-Chester disease (ECD): ECD is a multifocal dis-
order with frequent involvement of extraskeletal tissues;
histology shows foamy histiocytes, fibrosis without neu-
trophilic infiltrations, and cholesterol clefts.26

4. Malakoplakia: In patients with malakoplakia, the histo-
logic examination shows large foamy macrophages and
Michaelis-Gutmann bodies.27

5. Infiltrative lipid storage diseases: Clinical background
(including muscle atrophy, cardiomyopathy, and dysfunc-
tion of internal organs), foamy macrophages of the bone
marrow, and the absence of suppurative inflammation can
help differentiate infiltrative lipid storage diseases from
XO.28

6. Metastatic renal cell carcinoma: Metastatic renal cell car-
cinoma can be easily differentiated from XO by history
taking and histologic tumor patterns.29

7. Chronic recurrent multifocal osteomyelitis (CRMO):
CRMO is an autoinflammatory disease that usually
occurs in a multicentric manner in the long bones and the
shoulder girdle during childhood. The radiologic findings
of CRMO are osteolytic initially but later demonstrate a
hyperostotic and sclerotic state.30

8. Fibrohistiocytic tumor: Fibrohistiocytic tumors are com-
posed of cells that have morphologic features of fibro-
blasts and histiocytes. However, these cells are not histio-
cytes and may exhibit phagocytic properties, including
neutrophil phagocytosis.4,31

Because of the rarity of XO, no uniform treatment pro-
tocol is available. Most cases report treatment with curet-
tage and bone grafting. Antibiotics were prescribed in addi-
tion to surgical procedures (synovectomy and arthrodesis)
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for 2 patients.7,15 For 2 patients in addition to our case,
treatment was completely based on antibiotics with regular
follow-up.8,22

Although recommending the omission of surgical treat-
ment is not possible, the authors do recommend requesting
microbiologic assessment for all lesions with an infectious
nature. Treatment with wide-spectrum antibiotics followed
by treatment with definitive effective antibiotics is the best
choice, followed by regular physical examination and labo-
ratory follow-up, including ESR and CRP.
Based on 3 reported cases (including ours),8,22 a key point

in the treatment of XO is to consider using antibiotic therapy
as a noninvasive treatment before surgical intervention.

CONCLUSION
We report a case of XO because of its rarity, importance,

and curability. While XO is benign, it can mimic malignant
primary or secondary bone lesions in its clinical manifesta-
tions, gross examination, and imaging. Hence, clinicians and
radiologists must be aware of XO and include it in their dif-
ferential diagnosis.
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