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A rare case: sclerosing osteomyelitis of the frontal bone
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Abstract
The patient presented in this study had a form of chronic sclerosing osteomyelitis (CSO) that is rarely reported in calvarial bones
and has never been reported in the frontal bone in the literature.We aimed to contribute to the literature with this case study. In this
study, we report a 14-year-old girl who presented with swelling and pain in the frontal bone and underwent treatment due to CSO.
The patient had no history of trauma and chronic infection. We conclude that CSO should be considered in the differential
diagnosis of the patients presenting with cranial swelling whose diagnosis cannot be established based on the radiological
findings.
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Introduction

Chronic sclerosing osteomyelitis (CSO), first defined by
Garré in 1893, is a chronic disease characterized by localized
bone thickening and reactive bone formation. CSO is also
named nonsuppurative ossified osteomyelitis and Garré’s os-
teomyelitis [1] and is a rare disease which is difficult to diag-
nose. Although the exact etiology of CSO remains unclear, it
has often been associated with anaerobic infections and low-
virulence microorganisms. CSO mostly affects children and
young adults [2]. CSO has been well defined by maxillofacial
surgeons and often occurs following dental treatments [3].
CSO mostly affects maxillofacial bones, particularly mandi-
ble. In orthopedic surgery, however, it mainly occurs in the
long bones such as sternum and clavicle [4]. The osteomyelitis

in such cases, as opposed to the normal osteomyelitis, is a
different form of chronic osteomyelitis characterized by bone
thickening and expansion with no abscess, fistula, or seques-
tration. Most common presenting complaint in patients with
CSO is swelling and tenderness in the bone located in the
affected region [5]. Histopathological examination typically
reveals nonspecific signs of osteomyelitis. Bacterial cultures
are often negative, and the most common laboratory finding is
slightly elevated erythrocyte sedimentation rate (ESR).
Mainstay treatment of CSO includes creation of a gutter, mus-
cle flap transposition, total excision of the affected bone, hy-
perbaric oxygen therapy, and long-term antibiotic therapy [6].

Case report

A 14-year-old girl presented to the neurosurgery department
with a swelling, pain, and tenderness in the frontal region.
Physical examination revealed a 4 × 4 cm palpable mass in
the left frontal bone. The patient had no history of trauma,
chronic infection, and surgery. Laboratory parameters showed
a slightly elevated ESRwith normal CRP and white blood cell
count (WBC). Serological examinations were normal.
Magnetic resonance imaging (MRI) visualized a 17 × 27 ×
40mmwell-defined intramedullary solid mass in the left fron-
tal bone, showing homogenous contrast enhancement follow-
ing intravenous contrast administration, isointense on T1A,
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and hypointense on T2A (Figs. 1 and 2). The scalp flap was
elevated from the left frontal region and the mass was ex-
posed, which was causing subperiosteal bone destruction.
An intraoperative consultation was made with the
Orthopedics department due to the presence of bone destruc-

tion. The prediagnosis of CSO was established based on this
consultation, and the surgical procedure was continued ac-
cordingly. Craniectomy was performed using a drill and
Kerrison rongeurs. Local dural invasion was observed and
the invaded part was excised. Duraplasty was performed using
autologous glial fascia. No bacterial growth was detected in
the cultures. Histopathological examination was consistent
with sclerosing osteomyelitis of the frontal bone (Fig. 3).
Depending on these findings, the patient was initiated on a
6-week antibiotic course. No complication was observed dur-
ing 12-month follow-up.

Fig. 1 Preoperative MRI images: a sagittal cranial image, b axial cranial
image, and c coronal cranial image. The images show an impression of a
sclerotic mass in the left frontal bone leading to bone destruction and
swelling in the extradural space

Fig. 2 a Cranial CT image showing bone window. b Cranial CT image at
postoperative month 12 showing total excision of the sclerotic mass in the
frontal bone and a craniectomy defect in the lesion site
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Discussion

CSO is a rare form of chronic osteomyelitis which typically
remains resistant to treatment. CSO was first described by
Garré in 1893 as a nonpurulent form of osteomyelitis accom-
panied by bone sclerosis leading to bone thickening and ex-
pansion [7, 8]. CSO often affects the maxillofacial bones,
particularly mandible and maxilla, and rarely affects long
bones such as clavicle, femur, tibia, fibula, and humerus [9,
10]. Literature reviews indicate that there has been only one
case of calvarial CSO in the literature, which was reported by
Klisch et al. [11]. To our knowledge, the case presented in our
study is the second case with calvarial CSO and the first case
presenting with CSO of the frontal bone in the literature.

CSO often affects children and young adults. CSO is con-
sidered to be associated with a history of trauma, chronic
infection in the surrounding areas, and some low-virulence
anaerobic microorganisms [2]. In patients with CSO, bacterial
cultures are often negative although the growth of
Propionibacterium acnes is rarely seen. In our patient, no
bacterial growth was detected in the cultures.

Differential diagnosis of CSO often includes osteoid oste-
oma, intraosseous lipoma, metabolic diseases, Langerhans
cell histiocytosis, intraosseous hyperostotic meningioma, os-
teoblastic metastases (neuroblastoma), stress fracture, fibrous
dysplasia, osteosarcoma, osteoblastoma, Ewing’s sarcoma,
and Paget’s disease.

SAPHO (synovitis acne pustulosis hyperostosis osteitis)
syndrome or chronic recurrent multifocal osteomyelitis

(CRMO) especially a report on calvarial lesion in the context
of SAPHO was described in the literature and was recom-
mended to be included in the differential diagnosis or sclerotic
or lytic skull lesions [12]. Additionally, osteomyelitis has been
reported in healthy children with frontal bones without prior
trauma or infection [13].

In particular, CSO is most similar to fibrous dysplasia [2,
7–11]. On the other hand, radiological differential diagnosis of
CSO is difficult and thus histopathological confirmation is
mandatory. Similarly, we also performed histopathological
examination for the tumor since radiological differential diag-
nosis was not feasible.

Patients with CSO can be culture-negative despite present-
ing with clinical complaints. However, increased ESR can be
observed [7]. Common radiological findings include bone
thickening and expansion. Moreover, periosteal bone forma-
tion with diffuse sclerotic changes can also be seen [5].

Histopathological findings of CSO typically include signs
of low-grade osteomyelitis along with sclerotic bone forma-
tion suggestive of Paget’s disease [9, 14, 15]. Sclerosis is
considered to arise from decreased bone resorption and in-
creased osteoblastic activity [11]. Some previous studies indi-
cated that CSO is not associated with infection since the use
antibiotics led to no relief of symptoms and thus CSO can be
associated with reactive bone deposition [15].

There is still no consensus on a standard treatment method
for CSO. Although some studies reported that wide-spectrum
antibiotics resulted in temporary pain relief [16], some other
studies suggested that antibiotics have no effect on pain relief
[13, 17]. On the other hand, Jones et al. reported that calcito-
nin and bisphosphonate led to a significant improvement in
the symptoms of pain and swelling when long-term antibiotics
and surgical debridement failed to resolve these symptoms.
The authors noted that the symptoms resolved completely
within 2 weeks [18]. In our patient, a 6-week antibiotic course
was administered and no additional treatment was required.

Surgical options for the treatment of CSO include total
excision of the affected bone, bone window creation, and
intramedullary reaming [19]. Lok et al. performed creation
of a gutter and muscle flap transposition for the treatment of
the patients with CSO of long bones. The authors noted that
the use of these techniques resulted in increased blood supply
and significant improvements with no need for secondary in-
terventions [6]. In our patient, the affected bone was removed
totally and duraplasty was performed for local dural invasion.

Conclusion

CSO should be considered in the differential diagnosis of all
the calvarial bone tumors abovementioned. Although CSO is
difficult to diagnose since radiological diagnosis is difficult
and the patients often present with normal laboratory values,

Fig. 3 Histopathological analysis of chronic sclerosing osteomyelitis
showing bone marrow parenchyma replaced by the connective tissue
including chronic inflammatory cells and also showing thickened
trabeculae (hematoxylin-eosin × 100)
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Garré’s osteomyelitis should be kept in mind in the diagnosis
of CSO. In the CSO cases confirmed by histopathology, wide-
spectrum antibiotics should be used to prevent recurrence.

Limitation

Lateral cranial X-ray images of the patient were not available
in our database.
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