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Bizarre parosteal osteochondromatous proliferation
(BPOP) is a rare tumor usually seen in small bones
(hands less often than feet) of young adults. This le-
sion grows rapidly and has aggressive features on
imaging studies as well as confusing findings on his-
topathologic analysis, leading to many errors in diag-
nosis and inappropriate treatments.

This lesion, which arises from the periosteum, is
composed of a cartilaginous cap and bone tissue.
Histologically, it exhibits hypercellular cartilage with
calcification and ossification, a blue tinctorial quality
in osteocartilaginous interfaces, spindle cell stroma
with cytologic atypia, and binucleated or bizarre en-
larged chondrocytes.1-4 The classic radiologic feature
of BPOP is a well-marginated mass with a lack of
medullary continuity with the bone from which it
originates.5-9

Hemmadi and Patel10 presented the case of a 3 ×
2-cm BPOP lesion in the great toe of a 60-year-old
man. The patient experienced three relapses after his
first complaint, which occurred when he was only 8
years old. Bandiera et al8 described a 47-year-old
man with a lesion on the proximal phalanx of the
great toe. There had been no recurrence 19 months
after surgery. A 22-year-old man with a tumor on the
fifth metatarsal of his right foot was described by
Horiguchi et al.4 Their findings supported the con-
cept that BPOP is a reparative process similar to pro-
cesses that occur in enchondral ossification in the
growth plate.4

Case Report

A 19-year-old woman with pain at the lateral side of
the fifth toe of her left foot was seen at an outpatient
clinic. She explained that the toe had been progres-
sively separating from the adjacent toe in the past
year following a trauma, causing pain when she wore
a shoe.

Physical examination revealed lateralization of
the fifth toe with a palpable mass at the fourth web
space and tenderness at the dorsolateral aspect of
the fifth toe (Figs. 1 and 2). These findings were con-
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sistent with a previous displaced fracture of the pha-
lanx or dislocation of the fifth metatarsophalangeal
joint. However, radiographs showed a mass located
at the medial side of the proximal phalanx of the fifth
toe (Figs. 3 and 4). The mass was pedunculated, re-
sembling an osteochondroma; however, there was no
cortical and medullary continuity of the lesion. There
was no vascular and neurologic deficiency due to
compression of the mass.

The lesion was excised. The mass measured 1.8 ×
1.5 × 1.2 cm macroscopically (Fig. 5). It was pedun-
culated and capped by a hyaline cartilage layer mi-

croscopically, and this hyaline cartilage showed ir-
regular growth into the trabecular bone responsible
for its characteristic blue tinctorial quality in the os-
teochondroid interface zone (Fig. 6). The cartilagi-
nous component of the lesion contained disordered,
atypical, bizarre, and sometimes binucleated chon-
drocytes (Fig. 7). Calcification and ossification of
cartilage with benign osteoblasts covering irregular
osseous trabeculae and spindle cell stroma were
present. In general, the spindle cell stroma in the in-
tertrabecular space of the osteochondroid interface
zone is an important characteristic that cannot be

Figure 1. Preoperative appearance of the patient’s foot. Figure 2. Preoperative appearance of the affected toe.

Figure 4. Preoperative radiograph of the lesion of the
affected toe.

Figure 3. Preoperative radiograph of the patient’s foot.
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seen in osteochondromas (Fig. 6). Therefore, the his-
topathologic diagnosis was BPOP. No recurrence
was seen clinically or radiologically at follow-up 30
months after surgery.

Discussion

Bizarre parosteal osteochondromatous proliferation
(Nora’s lesion) was first described by Nora et al in
1983.1 It is a rare tumor and is usually seen in adults
in the second and third decades of life. The male-fe-
male ratio is equal. The most frequent locations of

BPOP are the proximal and middle phalanges, meta-
carpals, and metatarsals. It is rarely located at the
long tubular bones.

Nora’s lesions differ from other lesions on radio-
logic and histologic examinations. The base of the le-
sion is wide, without continuity between the cortex
and the medullary cavity of the bone on radiologic
examination.5-9 It may be pedunculated or may arise
directly from the surface of the cortex. Macroscopi-
cally, the lesion has a nodular surface covered with
glistening cartilage and a grossly distinct blue tinctori-
al bone. Histologically, this lesion contains a disor-
dered cartilage layer with atypical, bizarre, and some-
times binucleated chondrocytes. The chondrocytes
are enlarged but lack atypia and hypochromasia. The
lesion is hypercellular, with fibroblast proliferation
and disorganized growth into the bone, with spindle-
shaped fibroblasts in the intertrabecular spaces.5, 6

The disorganized and irregular cartilage has patchy
ossification areas, unlike normal columniation of the
cartilage in osteochondromas. Also, in BPOP, os-
teoblasts are uniformly scattered on bony trabeculae
and do not show cellular atypia.

Similar to the present case, Bandiera et al8 and
Harty et al11 described cases with masses arising from
the plantar aspect of the great toe and the tibial
sesamoid of the first metatarsophalangeal joint, re-
spectively. The radiologic evaluations, although show-
ing no continuity of the medullary canal and the cor-
tex, suggested osteochondroma for the case described

Figure 5. The surgically excised bone mass.

Figure 7. The presence of atypical, bizarre, and even
binucleated chondrocytes (arrow) in the cartilaginous
component is an important characteristic of the lesion
(H&E, ×100).

Figure 6. The lesion is covered with a cartilage cap,
closely resembling an osteochondroma, but disor-
dered growth into the trabecular bone (giving rise to
its irregular osteochondroid interface zone of blue
tinctorial quality) is another diagnostic histologic sign
of BPOP (H&E, ×40).
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by Bandiera et al and parosteal osteosarcoma for the
case described by Harty et al. However, the histologic
diagnosis of the excised masses was BPOP for both.

The differential diagnosis of BPOP includes osteo-
chondroma, turret exostosis, myositis ossificans,
chondroma, chondrosarcoma, and osteosarcoma. Ra-
diologically, osteochondroma shows continuity with
the medullary cavity. Histologically, there is no cellu-
lar atypia, and chondrocytes are arranged in parallel
rows.1 Turret exostosis is a dome-shaped osseous
proliferation generally seen on the dorsal aspect of
the phalanx. Myositis ossificans, which characteristi-
cally presents with radiologic ossification, lacks a
cartilaginous cap. As in the previous two lesions,
florid reactive periostitis is related to trauma. It shows
a laminar or mature periosteal reaction.2, 5, 8 Perioste-
al chondroma, rarely seen in the feet, appears as an
erosive lesion on the cortex. Chondrosarcoma pre-
sents with an infiltrative growth pattern and greater
cytologic atypia than chondroma and with a popcorn-
calcified lesion.2 Osteosarcoma, which is rare in the
feet, can present with a cartilaginous cap and atypi-
cal stroma. Radiologically, it appears as a heavily
mineralized and sclerotic lesion.2, 5

Bizarre parosteal osteochondromatous prolifera-
tion is a benign reactive lesion with characteristic ra-
diologic and histologic findings. Local recurrence is
common. The first-time recurrence rate is 50%, and
the secondary recurrence rate is 25%. The recurrence
usually occurs 2 months to 2 years after surgery.2, 5, 8

The treatment of choice for a BPOP lesion is marginal
excision.7 Careful clinical, radiologic, and histologic
evaluation is important in making the diagnosis of

BPOP. Awareness of Nora’s lesion is necessary for
accurate diagnosis and the prevention of inappropri-
ate and destructive therapy.
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