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Florid reactive periostitis ossificans (FRPO) is a benign juxta-cortical lesion of unknown etiol-
ogy which most commonly occurs in the hands and feet. We report the radiographic, CT, and
MR features of a pathologically confirmed FRPO in the distal femur, a location in which only
a handful of cases has been reported. A 26-year-old male who presented with distal thigh
pain initially underwent radiograph and CT, which illustrated a well-circumscribed, ossified
lesion associated with the cortex of the femur without contiguity with the medullary canal.
A subsequent MRI demonstrated heterogeneous signal intensity corresponding to the ossi-
fied portion of the lesion with a T2 hyperintense cartilaginous cap and surrounding edema.
The lesion was surgically excised and pathologic diagnosis of FRPO, a mixture of osteoid, ma-
ture bone, cartilage and fibrous tissue, with associated inflammatory cells, was confirmed.
Follow up four months after surgery revealed significant improvement in the patient’s pain.
© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington.

This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction

Reactive bone lesions may pose diagnostic challenges, as a
history of prior trauma is not always present and the ra-
diographic and histopathological findings can vary depend-

ing on the degree of maturity of the lesion and the time
since injury. Subperiosteal new bone formation occurs, a
process which may be associated with erosion of the os-
seous cortex causing confusion with an aggressive or ma-
lignant process [1-3]. Rarely, the reactive process results in
a pedunculated mass which is distinguished from an osteo-
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Fig. 1 - Lateral radiograph of a 26-year-old male patient
presenting with pain and swelling demonstrates a
well-circumscribed, ossified lesion arising from the cortex
of the distal femur which does not demonstrate contiguity
with the medullary canal. There is thickening or reactive
change of the adjacent cortex (arrow).

chondroma by the lack of cortical and medullary continuity
[4].

Florid reactive periostitis ossificans (FRPO) is one such be-
nign reactive bone lesion which is commonly seen in the
hands and feet and only rarely reported in the long bones. In
this report, we present a 26-year-old man with a history of sev-
eral months of anterior thigh pain, who is found to have FRPO
of the distal femur.

Case Report

A 26-year-old male without significant past medical history
presented with anterolateral distal thigh pain for four months,
worsened after doing squats and lower body exercises at the
gym. He initially attempted to relieve the pain by resting for
a couple of weeks but this did not alleviate his symptoms.
On physical examination, significant impingement with flex-
ion and extension was observed. The patient underwent a
radiograph of the knee (Fig. 1) which demonstrated a well-
circumscribed, ossified lesion associated with the cortex of
the femur without contiguity with the medullary canal. Reac-
tive change of the adjacent cortex was noted. A subsequent
CT (Fig. 2) demonstrated an ossified lesion associated with
the cortex with peripheral mineralization as well as the ad-
jacent periosteal reaction that was seen by radiograph. An MR
demonstrated heterogeneous T2 signal intensity associated
with the ossified segment and a T2 hyperintense cartilaginous
cap (Fig. 3A and B). Cortical disruption as well as surround-
ing bone marrow edema were noted. Post-contrast sequences
(Fig. 3C) revealed enhancement surrounding the lesion and at
the interface of the cartilaginous and ossified portions.

The lesion was surgically resected four months after the
initial onset of the patient’s pain and two weeks after pre-
sentation to our institution. H&E slide of the pathologic spec-
imen (Fig. 4) demonstrated a subperiosteal proliferation of
bland but hypercellular and disorganized chondrocytes with
reactive myxoid change. At the interface of cartilage and tra-
becular bone, active endochondral ossification was seen, with
woven bone formation in varying degrees of mineralization.
Prominent osteoblastic rimming and scattered osteoclastic
activity were also present.

In follow up four months after the surgery, after six weeks
of physical therapy, the patient reported significant improve-
ment in his pain and range of motion of the knee.

Fig. 2 - Axial (A) and sagittal (B) CT examinations of the knee demonstrate an ossified lesion associated with the cortex with
peripheral mineralization (long arrow) as well as the adjacent periosteal reaction that was seen by radiograph (short arrow).
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Fig. 3 - MRI axial (A) and sagittal (B) T2 fat-suppressed sequences demonstrate a lesion arising from the anterior cortex of
the distal femur composed of a heterogeneous ossified segment (long arrow) with a T2 hyperintense cartilaginous cap (*).
Cortical disruption (short white arrow) is also noted in this case. There is associated bone marrow edema. On axial
post-contrast T1 fat-suppressed sequence (C), there is enhancement surrounding the lesion and at the interface of the

cartilaginous and ossified portions.

Discussion

Florid reactive periostitis ossificans (FRPO) is a benign juxta-
cortical lesion of unknown etiology. It was initially believed
to result from trauma, although such a history is not always
elicited [1]. Patients typically present in their third decade
with painful swelling and erythema of the affected area [5-
8]. Although it predominantly affects the tubular bones of the
hands and feet, FRPO is rarely seen in long bones, as in our
case [7, 9].

FRPO was first described in 1981 [5]. It is believed to repre-
sent part of a continuum of benign reactive juxtacortical le-
sions, which also includes bizarre parosteal osteochondroma-

tous proliferation (BPOP) and Turret exostosis, since progres-
sion from FRPO to BPOP has been reported [8].

Radiologic findings include an ossified lesion arising from
the cortex, often with cortical thickening, but which does not
demonstrate contiguity with the medullary canal (Fig. 1) [6,10].
While the cortex is usually intact, there are reports of cortical
erosion, presumably a result of rapid growth of the lesion [5-
8]. This finding was observed in our case. Periosteal reaction,
and peripheral mineralization are also sometimes observed
(Fig. 2) [4,10]. Soft tissue swelling, typically out of proportion
to the extent of periosteal reaction, can be a helpful sign to
distinguish it from a malignant tumor or osteomyelitis [8].

MRI demonstrates heterogeneous signal on T2-weighted
images, often with associated bone marrow and soft tissue
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Fig. 4 - H&E slide at low power (10x) (A) shows a
subperiosteal proliferation of chondrocytes (short black
arrow) with reactive myxoid change (white arrow). Deeper
into the lesion, at the interface of cartilage and trabecular
bone, active endochondral ossification (long black arrow)
can be seen. At higher power (20x) (B), the superficial
portion of the lesion shows bland but hypercellular and
disorganized chondrocytes (bracket). Beneath this is
endochondral ossification (black arrow) with woven bone
formation in varying degrees of mineralization (*).
Prominent osteoblastic rimming (long white arrow) and
scattered osteoclastic activity (short black arrow) are
present.

edema [7,10]. On post-contrast images, the lesion demon-
strates rim enhancement with a non-enhancement of the
central portions of the ossified and cartilaginous areas (Fig. 3)
[6].

99mTc-MDP bone scan and 18F-FDG PET/CT show in-
creased tracer uptake, findings which may be attributable to
increased osteoid production and hypercellular spindle cell
proliferation, respectively [9].

Pathologic findings in FRPO include a mixture of osteoid,
mature bone, cartilage and fibrous tissue, often with associ-
ated inflammatory cells (Fig. 4) [6]. In contrast to malignant

lesions, there is no cellular pleomorphism or mitotic figures
[4].

The important differential consideration is juxtacortical
osteosarcoma. When it occurs in the hands and feet, a very
rare location for parosteal osteosarcoma, FRPO can be read-
ily differentiated from osteosarcoma based on location [11].
However, the distinction becomes more challenging in the
long bones, as in our case, and pathologic confirmation is of-
ten necessary. While the presence of an intact cortex gener-
ally favors FRPO over osteosarcoma, this feature is not always
present in FRPO and parosteal osteosarcoma can also be seen
with an intact cortex [11].

Treatment of FRPO is controversial. Although excision has
historically been preferred, local recurrence has been reported
[4,5, 9,10]. Therefore, some advocate observation, particularly
in the long bone FRPO, which may resolve on its own in 4-
8 months with normalization of inflammatory changes and
only a residual, painless exostosis [7,10]. Of course, the loca-
tion of the lesion must be taken into consideration; promi-
nence under the patellar tendon seen in our case would likely
not have been amenable to conservative treatment.

In summary, FRPO is a benign juxta-cortical lesion which
may exist on a spectrum with BPOP and Turret exostosis. It
must be differentiated from osteosarcoma particularly in the
longbones, which often requires pathologic confirmation. His-
torically, excision has been recommended but recently conser-
vative treatment has been advocated in select cases.

Patient consent

Informed consent was obtained from the patient for publica-
tion.
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