
Introduction
Bizarre parosteal osteochondromatous proliferation (BPOP) is a 
rare tumor usually seen in small bones (hands less often than 
feet) of young adults [1]. Classically, it occurs in the second and 
third decades of life although it was also described in children 
and long bones of the extremities in later reports. There is no sex 
predilection [2]. This lesion grows rapidly and has aggressive 
features on imaging studies as well as confusing findings on 
histopathologic analysis, leading to many errors in diagnosis 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 enlarged chondrocytes. The 
classic radiologic feature of BPOP is a well-marginated mass with 
a lack of medullary continuity with the bone from which it 
originates [1]. A thorough clinicopathological correlation is 
utmost important for the final diagnosis of these heterogeneous 
lesions as the decision leads to different treatment approaches. 
Within the spectrum of parosteal osteochondromatous 
proliferations, “BPOP or Nora’s lesion”, first described by Nora in 
1983, is an extremely rare subgroup showing frequent 
recurrences [2].
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Introduction: Nora’s lesion or bizarre parosteal osteochondromatous proliferation (BPOP) is a rare, benign lesion of small bones of hands and 
feet in adults. It composed of differing amounts of cartilage, bone, and spindle cells and an unusual form of calcified cartilage so-called “blue 
bone”.
Case Report: A 23-year-old male presented with swelling at the lateral side of the fifth toe of his right foot, which was separated from the adjacent 
toe. Radiographs showed a mass arising from the proximal phalanx of the little toe, with no medullary and cortical continuity. Excisional biopsy 
of the mass was performed, and a histologic diagnosis of BPOP of bone (Nora’s lesion) was made.
Conclusion: This case presented with a cartilaginous cap around tumor which is suggestive for benign nature of this tumor with some 
histological variation from bizarre variant along with no recurrence which is unlikely seen in BPOP.
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Abstract

Learning Point of the Article:
Rare case of bizarre parosteal osteochondromatous proliferation showing pathognomonic features of cortico-medullary continuity and 

bizarre binucleated chondrocytes with cartilaginous cap.

Rare Case of Bizarre Parosteal Osteochondromatous Proliferation of 
Foot
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Case Report
A 23-year-old male with pain at the lateral side of the fifth toe of 
his right foot was seen at an outpatient clinic. He presented with 
the complaint of a swelling and deformity over the fifth toe of his 
left foot which was progressively increasing from the past 3 
years. It recently advanced in size in the past 7–8 months. It was 
never associated with pain during course of time. Due to 
swelling , patient was unable to wear shoes. Physical 
examination revealed lateralization of the fifth toe with a 
palpable mass at the lateral aspect of five toe (Fig. 1). On 
palpating swelling, it was hard in consistency with smooth skin. 
There was no local rise of temperature or any tenderness. There 
were no discoloration or secondary changes of skin. However, 
radiographs showed a bony growth involving proximal, middle 
and distal phalanx of the fifth toe with cortical breach in 
proximal phalanx (Fig. 2). Magnetic resonance imaging done 
using spin echo, turbo spin echo, gradient recalled echo, and 

dual echo steady state techniques and multiplanar multi echo 
sequences were obtained using dedicated CP array extermity 
coil which showed a large corticated exophytic bony growth 
arising from dorsal aspect of fifth proximal phalanx of right foot 
(size of lesion approx. 2.03 × 3.6 × 2.6 cm AP × TR × CC cm). 
The medullary cavity and cortex of bony outgrowth were 
continuous with that of phalanx. There was evidence of linear 
T1 hypointensity along the waist of bony outgrowth (? 
Fracture). T2 hyperintensity tissue was seen surrounding the 
bony growth likely cartilaginous cap or less likely bursa with 
fluid (max. thickness of approx. 0.57 cm) (Fig. 3). There was no 
vascular and neurologic deficiency due to compression of the 
mass. Excision was done with incision on the lateral aspect of 
fifth toe (Fig. 4). The mass measured 4 × 2 × 2 cm 
macroscopically (Fig. 5). It was grossly well circumscribed, 
lobulated mass with a cartilaginous cap. When the specimen 
was cut along its long axis, it reveals the cortico-medullary 

89

Journal of Orthopaedic Case Reports Volume 14 Issue 2  February 2024 Page 88-92 |  | |  | 

Sabir AB, et al

Figure 3: Magnetic resonance imaging sections show a large corticated exophytic bony growth arising from dorsal aspect of 5th Proximal phalanx of right foot (size of 
lesion approx. 2.03 × 3.6 × 2.6 cm AP × TR × CC cm). The medullary cavity and cortex of bony outgrowth is continuous with that of phalanx. There is evidence of 
linear T1 hypointensity along the waist of Bony outgrowth (? Fracture). T2 hyperintensity tissue is seen surrounding the bony growth likely cartilaginous cap or less 
likely bursa with fluid.

Figure 1: Pre-operative images of the patient’s foot showing swelling at 
the base of fifth toe.

Figure 2: Preoperative radiograph of the patient’s foot showing a growth 
around 5th proximal phalanx and extending to the distal phalanx.
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differentiation with areas of cortical thickening with areas of 
hemorrhage and necrosis. Histopathological examination 
showed lobules, cartilage along with numerous bony 
trabeculae, and adjoining fibro-collagenous areas which 
appears to be locally cellular with characteristic blue tinctorial 
quality in the osteochondroid interface zone with typical 
binucleated chondrocytes (Fig. 6). Few congested blood vessels 
were also seen. Both radiological and histological findings were 
consistent with the diagnosis of BPOP which was made. No 
recurrence was seen clinically or radiologically at follow-up 2 
years after surgery (Fig. 7).

Discussion
BPOP (Nora’s lesion) was first described by Nora et al. in 1983 
[3]. The most frequent locations of BPOP are the proximal and 
middle phalanges, metacarpals, and metatarsals. It is rarely 
located at the long tubular bones [1]. The age range is reported 
as being anywhere between 8 and 74, with the majority in the 

third or fourth decade of life [4]. It is difficult to diagnose BPOP 
with respect to histopathological findings and differential 
diagnosis. It is seen on review of literature that there is 
considerable overlap in radiological and histological findings of 
benign and malignant forms of these proliferations [1]. Benign 
differentials include neoplastic lesions as osteochondroma, 
subungual exostosis and periosteal chondroma or reactive 
processes due to trauma as fracture healing, myositis ossificans, 
florid reactive periostitis (FRP), Turret exostosis (ossifying 
haematoma or acquired osteochondroma), progressive osseous 
heteroplasia, and fibrodysplasia ossificans progressive. Yuen 
and colleagues proposed that this lesion occurs as part of 
reparative process following an inciting event, often related to 
trauma [2]. This was supported by Ly et al. who reported the 
development of this lesion in the upper limb following a 
traumatic event. Similarly, a history of trauma was elucidated in 
30% of the cases described by meneses and colleagues. 
Hypothesis was proposed by Yuen et al. for proliferative 
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Figure 5:  Excised tumor showing grossly well circumscribed, lobulated mass with a cartilaginous cap cortico-medullary differentiation 
with areas of cortical thickening with areas of hemorrhage and necrosis.

Figure 4: Intraoperative images of tumor excision.
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periosteal proliferations and the histological differences among 
the lesions were explained by their relation to the bone surface, 
the degree of their breaching of the periosteum and subsequent 
maturation. Dorfman and Czerniak described the stages, which 
those lesions pass through while evolving from one entity to 
another as the lesions mature over time. According to this 
theory, the first stage is FRP with less cartilaginous elements 
and evolves to Nora’s lesion characterized with prominent new 
bone and metaplastic cartilage formation. The stages end with 
turret exostosis as the ossified and cartilaginous areas are 
matured. Dhondt et al. conducted study and confirms that the 
radiological appearances of Nora’s lesion, and demonstrates 
that these lesions have a spectrum of reactive changes which 
includes FRP and turret exostosis [5]. Nilsson et al. conducted a 
cytogenetic study to find the chromosomal abnormality in 
BPOP and found that t (1;17) (q32;q21), or variant 
translocations involving 1q32, are recurrent and unique 
aberrations in BPOP [6]. Surgical resection with wide margins 
represents the treatment of choice, since BPOP shows a 
remarked tendency to give local recurrence after therapeutic 

approach [7]. Time between the first excision and local relapse 
ranges from 2 months to 2 years, while the time between the 
second excision and the third or subsequent operations ranges 
from 3 to 13 years [8-10].

Conclusion
As the BPOP is not possible to diagnose clinically and requires 
both radiological and histopathological expertise which shows 
some pathognomonic features such as cortico-medullary 
continuity and bizarre binucleated chondrocytes with 
cartilaginous cap. But in this case binucleated chondrocytes are 
present but the appearance appears to be more homogenous 
rather than bizarre. This can be both benign and malignant, but 
the presence of cartilaginous cap is suggestive of its benign 
character. BPOP often recurs after excision but till the last 
follow-up of 2 years, no growth is evident either clinically or 
radiologically.

Journal of Orthopaedic Case Reports Volume 14 Issue 2  February 2024 Page 88-92 |  | |  | 

Sabir AB, et al

Figure 7: 2 year follow-up X-ray and clinical images of patient’s right foot which shows no evidence of recurrence

Figure 6: Histological section of tumor in 10× (A) and 40× (B) showing characteristic blue tinctorial quality in the osteochondroid 
interface zone with typical binucleated chondrocytes.
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Clinical Message
BPOP is a rare tumor of small bones of hands and feet presenting with rapid growth and aggressive features on 
radiology. However, histopathological features of corticomedullary continuity and bizarre binucleated 
chondrocytes with cartilaginous cap are suggestive of benign nature. The contrasting features make it difficult to 
understand the nature of the tumor. Close follow-up should be done of all patients diagnosed with BPOP.
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