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Florid Reactive Periostitis
of the Clavicle: A Case Report
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Florid reactive periostitis (FRP) is a rare benign fibro-osseous proliferation, occurring mostly in
the short tubular bones of hands and rarely in the long tubular bones. We report a surgically
confirmed case of FRP involving the clavicle in a 26-year-old male. On MRI scans, a soft tissue
mass with T2 high signal intensity was found that originated from the periosteum of the clavicle
and included surrounding a periosteal elevation and perilesional soft tissue edema. Strong con-
trast enhancement was noted inside the mass and along the periosteum involving more than
half of the circumference of the clavicle. Serial radiographs revealed a soft tissue mass without
mineralization that turned into an ossified mass with a solid periosteal reaction within a month.

Index terms Periostitis; Fasciitis; Clavicle; Neoplasms

INTRODUCTION

Florid reactive periostitis (FRP) is a rare benign fibro-osseous proliferation, reported
mostly in the short tubular bones of hands and rarely in the long bones (1, 2). To the best
of our knowledge, this is the first case of FRP involving the clavicle that has been report-
ed in the English literature to date. Herein, we report a case of FRP involving the clavi-
cle with radiographic and MRI findings.

CASE REPORT

A 26-year-old male visited with a painful soft tissue mass at his right clavicle. He de-
nied any history of trauma. He had noticed the mass 2 weeks ago and the size of the
mass had been increasing with worsening of pain. The clinical impression was osteo-
myelitis because of the rapidly growing nature of the mass with tenderness, but all lab-
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oratory findings were within normal limits.

MRI was obtained 3 days after the initial visit and showed a small mass with T2 high signal
intensity abutting the midshaft of the clavicle. Periosteal elevation was noted adjacent to the
origin of the mass (Fig. 1A). The mass had iso signal intensity to the adjacent pectoralis major
muscle on T1 weighted image. The cortex of the clavicle was relatively preserved without dis-
ruption and normal high signal intensity was maintained in the bone marrow on T1 weight-
ed image (Fig. 1B), which allows the exclusion of a malignant disease infiltrating the bone
marrow. The mass revealed strong contrast enhancement after contrast administration and
also did the periosteum involving more than half of the circumference of the clavicle mid-
shaft. And focal edema was noted in the abutting bone marrow (Fig. 1C). From these MR
findings, the initial imaging diagnosis was a thrombosed intracortical hemangioma. Clinical
follow-up was scheduled after 2 weeks to see whether there is a change in size or character of
the mass within this period.

As the mass did not show any change in 2 weeks, surgical excision was planned and the

Fig. 1. Imaging findings in a 26-year-old male revealing florid reactive periostitis involving the clavicle.

A. MR T2 weighted axial image shows a well-defined ovoid-shaped mass (arrowheads) with T2 high signal intensity arising from the perioste-
um of the clavicle with an adjacent periosteal elevation (arrows).

B, C. On MR pre- and post-contrast T1 weighted sagittal images, the mass (arrowheads) shows iso-signal intensity compared to the adjacent
pectoralis major muscle on pre-contrast images and shows strong contrast enhancement after contrast-agent administration. Normal high
signal intensity of the bone marrow was maintained in the medullary cavity on T1 weighted image with preserved cortex, although focal bone
marrow edema was observed (curved arrow, C). Note the contrast enhancement along the periosteum (arrows, C) covering more than half of
the circumference of the involved clavicle.

D. Chest radiograph, two weeks after MR, shows a radio-dense soft tissue mass (arrowheads) without definite mineralization at the right su-
praclavicular area.

E. On a pre-operative radiograph, six weeks after MR, the mass (arrowheads) shows rapid ossification within four weeks with solid periosteal
reaction (arrows) at the right mid clavicle.

F. Histopathology. The mass is composed of woven bone rimmed by osteoblasts with proliferation of cytologically bland spindle cells (hema-
toxylin and eosin stain, X 12.5).
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preoperative anteroposterior chest radiograph was obtained at this time point. The mass did
not show any mineralization on the chest radiograph (Fig. 1D).

However, the mass rapidly became firm and hard within several weeks before the surgery.
And preoperative radiograph of the clavicle, which was taken 6 weeks after MR, revealed pe-
ripherally predominant ossification of the mass with adjacent solid continuous periosteal re-
action (Fig. 1E).

The patient underwent surgical excision. The mass was easily dissected from the closely
abutting clavicle and also from the pectoralis major muscle. Histopathology revealed spindle
cell proliferation with immature bone formation rimmed by uniform osteoblasts (Fig. 1F).
Inflammatory cell infiltration was not observed, and there were no atypical mitotic figures
nor pleomorphism suggesting malignancy. Microscopically, this lesion was similar to the
myositis ossificans, but the zoning pattern was poorly detected. These features were consid-
ered diagnostic of FRP.

This report was approved by the Institutional Review Board and the requirement for in-
formed consent was waived (IRB No. 20-2021-3).

DISCUSSION

Histologically, FRP shows reactive proliferation of fibro-osseous components, which is a
common feature of benign fibro-osseous lesions such as myositis ossificans, fasciitis ossifi-
cans, and bizarre parosteal osteochondromatous proliferation. Nevertheless, they have sub-
tle differences in involved location and microscopic findings. Myositis ossificans is a reactive
bone-forming lesion with the proliferation of spindle-shaped fibroblasts, most commonly
occurs within the muscles and is characterized by the typical zoning pattern (inner cellular
zone resembling nodular fasciitis with spindle cell proliferation; intermediate zone with wo-
ven bone formation; outer zone with mature lamellar bone). Similar lesions in the tendons
or fascia are known as fasciitis ossificans, whereas similar lesions involving the periosteum
are considered FRP. However, Bizarre parosteal osteochondromatous proliferation is com-
posed of aggregated cartilage, new bone, and fibrous tissue. In this patient, myositis ossifi-
cans was excluded because the mass was not originated from the muscle and Bizarre paros-
teal osteochondromatous proliferation was also excluded due to the lack of cartilage tissue.
Meanwhile, Yamamoto et al. (3) reported a case of parosteal fasciitis involving the clavicle
with emphasis on the pathologic findings, in which the MR image seemed very similar to our
presented case. However, nodular or parosteal fasciitis is mainly composed of proliferated
plump fibroblastic/myofibroblastic cells whereas osseous metaplasia is only seen occasional-
ly (4). Therefore, we considered FRP as the best diagnosis of the presented case, based on the
combination of clinical course, radiologic and pathologic findings.

Clinical presentation of FRP is usually a soft tissue swelling, sometimes with progressively
worsening pain within several weeks or months (5). History of trauma was reported in less
than half of the cases (1, 2). Despite many cases reported to be spontaneously regressed with-
out any treatment (1, 2), the lesion is often excised to exclude the possibility of malignancy.

The imaging findings of FRP involving the long tubular bone are not different from those

involving the short tubular bone (2). Radiographic findings of FRP are soft tissue mass adja-
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cent to a bone showing a variable degree of calcifications/ossifications and periosteal reac-
tion (6). Cortical irregularity and erosion, which raises the concern about the malignant le-
sion, are not uncommon (2, 5). Above all, rapid periosteal bone production without change
of soft tissue mass may be the most characteristic finding of FRP (7). In our reported case,
the mass was mainly soft tissue mass without mineralization until 4 weeks after the presen-
tation. But, the mass showed rapidly progressive ossification and adjacent solid periosteal re-
action after another 4 weeks and this radiographic change was the most diagnostic feature of
FRP. Peripherally predominant ossification, a semi-zoning pattern, was described in the larg-
est case series of FRP involving the long tubular bones by Jamshidi et al. (2). The “zoning pat-
tern” was formerly known as a typical pathologic finding of myositis ossificans, but recent in-
vestigation has noted that FRP can show a similar semi-zoning pattern (in 2 out of 7 cases),
which is formed by immature spindle cells and woven bones in the center along with the
mature bone at the periphery. Because this semi-zoning pattern can be the differentiating
feature of FRP from the malignant tumors, the intralesional ossification pattern should be
carefully evaluated for a juxtacortical soft tissue mass abutting the long bones. Likewise, MR
imaging should always be interpreted in conjunction with plain radiographs not to miss such
an important clue.

MR findings of FRP were mostly soft tissue masses adjacent to the shaft of long tubular
bones with surrounding soft tissue edema, frequently accompanied by cortical erosion and
marrow edema in the abutting bone (2). The periosteal reaction was almost always present,
but the amount of new bone formation varied. MRI of our reported case showed consistent
findings; a juxtacortical mass with T2 high signal intensity arising from the midshaft perioste-
um of the clavicle, a long tubular bone, and adjacent periosteal elevation. The periosteum was
the most suspected origin of the mass, considering its wide attachment at the clavicle, perios-
teal elevation adjacent to the mass, and circumferential enhancement along the periosteum
around the clavicle.

The interesting clinical course of FRP involving the long tubular bones, reported by Jam-
shidi et al. (2), was spontaneous regression of all lesions with a variable degree of residual ex-
ostosis which was formed by a cortical thickening without a corresponding medullary cavity.
Therefore, when FRP involving a long bone can be properly diagnosed on imaging, unneces-
sary surgery can be avoided. In the reported case, the surgery was planned because the MR
and radiographic studies were done in a very early phase of the disease and did not show the
typical ossification pattern on the radiographs. Therefore, short-term follow-up radiographs,
CT, or US can be helpful to notice the typical ossification pattern for the correct diagnosis.

Radiologic differential diagnosis of FRP involving the long tubular bone includes various
surface lesions of the bone such as intracortical abscess, osteoid osteoma, subperiosteal he-
matoma, and malignant surface tumors of the bone. The intracortical abscess may show a
similar appearance to FRP on MR, however, minimal involvement of the cortex or medullary
cavity and lack of laboratory abnormality can help to exclude infectious conditions (2, 8). Os-
teoid osteoma can involve the outer cortex and show extensive periosteal reaction with sur-
rounding reactive changes on MR. But lack of round osteolytic nidus, which would be more
evident on CT, can help to differentiate FRP from an osteoid osteoma. Subperiosteal hemato-

ma can be ossified only after a long period to demonstrate similar radiographic findings of
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FRP. In addition, an ossified subperiosteal hematoma usually does not show contrast en-
hancement on MR nor reactive change around the lesion (9). It can be very difficult to distin-
guish early FRP from a small malignant lesion in the bone surface. However, follow-up radio-
graphs or CT can demonstrate rapid maturation of periosteal reaction into a solid ossification
within several months in FRP (7, 10), which is quite different from irregular mineralization or
interrupted periosteal reactions of malignant surface tumors. The biopsy can be recommend-
ed for confusing cases to exclude malignancy.

Here, we report a case of FRP involving the clavicle, which is the first case in the English lit-
erature. The key clinical and radiologic findings of FRP were a painful growing soft tissue
mass abutting the outer cortex of a long tubular bone midshaft without involving the medul-
lary cavity, strong contrast enhancement of the mass with the adjacent linear periosteal reac-
tion on MR, and finally, the rapid subsequent ossification of the mass with semi-zoning pat-
tern and adjacent solid periosteal reaction on radiographs. The radiologists should consider
FRP when this typical clinical course and imaging findings are present.
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