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Case Report

Bizarre parosteal osteochondromatous proliferation in
the fifth rib: report of a case with novel presentations
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Abstract: Bizarre parosteal osteochondromatous proliferation (BPOP) is a rare benign surface osteocartilaginous
lesion, mainly affecting the small bones of the hands and feet. Here, we present a case of a young male with a mass
in the lib that originally was thought to be a chondrosarcoma. After pathology consultation in our hospital, the final
pathology diagnosis was BPOP, also called Nora’s lesion. The location of the lesion of the patient was atypical. To

our knowledge, this was the first report of BPOP in the rib.
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Introduction

Bizarre parosteal osteochondromatous prolif-
eration (BPOP) was first described by Nora et al
in 1983 [1]. BPOP is described as an uncom-
mon reactive mesenchymal lesion composed
of bone, cartilage and fibrous tissues which
usually affects the small bones of the hands
and feet, and is easily misdiagnosed [2]. Herein,
we first present a case report of BPOP in the
fifth rib in a young man to raise awareness of
this rare disease.

Case report

A 34-year-old man was in local hospital for rou-
tine medical examination in June 2014. Chest
computed tomography (CT) scan showed a
2.5-cm-diameter mass involving the back end
of the fifth right rib. Therefore, the patient
underwent a surgical resection of the mass in
the local hospital. Postoperative pathological
diagnosis was chondrosarcoma with grade Il
The patient was referred to our hospital for
pathology consultation. Histopathological sli-
des and radiographs were reviewed by a multi-
disciplinary team including the pathology and

imaging experts of our hospital. The chest CT
scan of the local hospital revealed a 2.5-cm-
diameter nodular with well-defined margin
involving the fifth rib. The mass was laying the
surface of the back end of the fifth rib without
cortical erosion and not invading the nearby
lung or soft tissues (Figure 1). Histopathologi-
cally, the lesion exhibited a well-defined contour
and had cap-like cartilage maturing into trabec-
ular bone. Characterized with unusual mineral-
ized cartilaginous matrix (blue bone), the lesion
was composed of a heterogeneous mixture of
cartilage, bone, and fibrous tissue. In some
areas, slight atypia in the form of anisokaryosis
and irregular shape were noted of the chondro-
cytes (Figure 2). The final pathological diagno-
sis was BPOP involving the fifth rib based on the
imaging findings and histomorphologic fea-
tures. The patient is being followed up regularly
and there is no clinical evidence of recurrence
at 18 months after surgery.

Discussions

BPOP, also called Nora’s lesion, is a benign
lesion first described by Nora and colleagues in
1983. To date, around 200 cases of Nora’s
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BPOP in the rib

Figure 1. Computed tomography scan showed a
rounded mass with well-defined border on the sur-
face of the fifth rib back-end without cortical destruc-
tion.

lesion have been reported in the literature.
Nora’s lesion is an uncommon reactive mesen-
chymal lesion that usually affects the small
bones of the hands and feet. Subsequently
various other locations have also been report-
ed in the literature including the radius, ulna,
fibula, femur, tibia, humerus, skull, zygoma,
maxilla, mandible, and nasal dorsum [3-9].
However, these presentations are extremely
rare. The present patient developed a lesion in
the rib region, and to our knowledge, this is the
first reported case of Nora’s lesion involving the
rib.

BPOP can affect patients in a broad age range
with no apparent sex predilection, but its inci-
dence increases in the third and fourth decades
of life [10]. One third of patients had a history of
trauma [11]. It usually present as a painless,
slowly enlarging mass [12]. Although BPOP is
known to have a high rate of local recurrence,
there have been no cases of malignant degen-
eration or metastasis. Complete excision is the
most commonly recommended treatment.
Mors et al. advocated wide surgical margins or
negative margins confirmed by frozen section
to reduce the high recurrence rate [5]. The
present patient received a surgical resection of
the mass. After 18 months follow-up, there is
no clinical evidence of recurrence and the
patient is still undergoing followed-up.

BPOPs have distinctive radiaographic and his-
topathologic features that distinguish them
from other osteochondromatous diseases. Ra-
diologically, BPOPs exhibit as well-marginated
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mass of heterotopic mineral arising directly
from the cortical surface of the underlying bone
without destruction of the parent bone and
infiltration of adjacent soft tissues. Histopatho-
logically, the features of BPOP include prolifera-
tive changes in bone, cartilage, and fibrous tis-
sue mixed heterogeneously. A cartilage cap is
usually observed. The cartilage can be quite
proliferative and numerous chondrocytes with
bizarre enlarged, binucleate cells, and slight
atypia that may mimic a chondrosarcoma.
Distinctive feature of the presence of the so-
called “blue bone” caused by deep blue stain-
ing of mineralized cartilaginous matrix with
haematoxylin and eosin always could be found.
The blue bone is essential for the diagnosis of
BPOP.

BPOP is an unusual and easily misdiagnosed
clinical entity. Differential diagnoses include
osteochondroma, periosteal chondroma, sub-
ungual exostosis, chondrosarcoma, periosteal
chondrosarcoma, parosteal osteosarcoma,
and myositis ossficans. Osteochondromas sel-
dom occur on the small bones. Radiographs
show cortical and medullary continuity. More-
over, osteochondromas do not have typical
blue bone of BPOP. Periosteal chondroma could
be distinguished from BPOP by lack of blue
bone and fibrous tissue which always could be
observed in BPOP. Subungual exostosis is a
proliferative process consisting of bone and
cartilage, and involving the nail bed. Patients
usually present with a mass lesion that ele-
vates the nail and sometimes causes ulcer-
ation. In addition, subungual exostosis is lack
of blue bone which is essential for the diagno-
sis of BPOP. Chondrosarcoma is remarkably dif-
ferent from BPOP in location, clinical, radiao-
graphic and morphologic findings. Chondrosar-
coma is a malignant tumor composed entirely
of a hyaline cartilage matrix and chondrocytes
in lacunae. Except for differences in lesion
location, radiaographic, and histopathologic
appearance, the permeative and destructive
qualities of the tumor are apparent. Periosteal
chondrosarcomas are extremely rare, and fre-
quently have the cytologic features of malig-
nancy. Radiaographic appearance and histo-
pathologic findings show that the tumors usu-
ally break through the cortex and invade the
surrounding soft tissue which is not seen in
BPOP. In addition to cortical destruction in
imaging features, key indicators of parosteal
osteosarcoma are atypical osteoblasts and
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Figure 2. Histopathological analysis. A. The lesion exhibited a well-defined contour and had cap-like cartilage matur-
ing into trabecular bone (20x). B. The lesion was consisted of a mixture of bone, cartilage and fibrous tissue miscel-
laneously (100x). C. The lesion showed characteristic “blue bone” (100x).

fibroblasts infiltration into the peripheral tissue.
Myositis ossficans is localized, self-limiting,
reparative lesion that is composed of reactive
hypercellular fibrous tissue and bone. The most
common locations are those most susceptible
to trauma such as the elbow, thigh, buttock,
and shoulder. Radiologically, flocculent dense
calcifications become evident in the periphery
of the mass and eventually bone deposition
sharply demarcates the periphery of the lesion
in an eggshell-like fashion. Histopathologically,
myositis ossficans is characterized by a zonal
proliferation of fibroblasts and bone-forming
osteoblastic elements that progresses through
various stages over time which could not be
observed in BPOP.

In summary, we present the first case of BPOP
arising from the fifth rib region. Since these
lesions are easily confused with other benign
and malignant conditions, it is important to
carefully evaluate their distinct clinical, radio-
graphic and histopathologic features to avoid
misdiagnosis. Complete surgical resection and
long-term follow-up is essential due to the
potential for local recurrence.
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