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- Abstract -

We report a case of bizarre parosteal osteochondromatous proliferation of the right femur in
an 18-year-old man. Roentgenograms showed a calcific mass attached to the underlying cortex
with a broad base. Histologically, the lesion showed hypercellular cartilaginous tissue with mat-
uration into trabecular bone, which contained spindle cells and lymphocytes in the intertrabecu-
lar spaces. Bizarre parosteal osteochondromatous proliferations are a form of heterotopic ossifi-
cation and should not be mistaken for osteosarcoma or chondrosarcoma.
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I N T R O D U C T I O N

Bizarre parosteal osteochondromatous pro-

liferation of bone (BPOP; Nora’s lesion) is a

rare, benign bone lesion, which was first

demonstrated in 1983 by Nora et al3 ). It was

first regarded as occurring only in the small

bones of the hands and feet, but in 1993,

Meneses et al. reported 65 cases including

those involving long bones 2 ). Bizarre

parosteal osteochondromatous proliferation

can often be mistaken for other benign bone

tumors, such as osteochondroma. It is also

confused with malignant tumor due to its

high recurrence rate and aggressive histolog-

ic findings. In order to make a proper diag-

nosis, it is necessary to correlate the clinico-

radiologic and pathologic characteristics

a p p r o p r i a t e l y .

We present a case of BPOP occurring in

the left femur and discuss the clinicopatho-

logic characteristics of this lesion. 

CASE REPORT

A 18-year-old man was presented with

complaints of a painful swelling of the right

knee. He had had a painless growth at the

same area of the knee for about 2 years,



and suffered from an aggravation of pain

and swelling about one month ago. He could

not recall any history of trauma. Physical

examination revealed diffuse swelling and

tenderness on the distal aspect of the right

femoral area. Plain radiographs (Fig. 1)

revealed a relatively-demarcated calcified

mass arising from the medial cortical sur-

face of the metaphyseal area of distal

f e m u r .

On magnetic resonance imaging(MRI), the

mass revealed low signal intensity in T1W

image(Fig. 2A) and intermediate signal

intensity in T2W image(Fig. 2B). The cortex

of the underlying bone was intact, and

directly contacted with the mass, which did

not involve the marrow nor have significant

soft tissue extension. At the time of excision-

al biopsy, the mass was covered with carti-

lage cap resembling osteochondroma and well

demarcated from the surrounding tissue.

On histologic examination, the mass

showed a disorganized intermingling of carti-

lage, bone, and fibrous tissue. The cartilage

cap(Fig. 3A) revealed hypercellular chondro-

cytes with nuclei of variable size and mild to

moderate atypia(Fig. 3B). The osseous com-

ponent consisted of trabeculae of bone with

wide variation in configuration and width

(Fig. 4). The trabeculae were arranged at

various angles to one another without any

apparent organization. The trabecular bone

is focally lined by osteoblasts with uniform

size and lack of atypia. A proliferation of

benign fibrous tissue was interspersed

between the trabeculae. The cartilage-bone

interface demonstrated typical irregular mat-

uration of cartilage into bone, resembling

fracture callus. There was also a distinct

blue tinctorial characteristic at the interface

of the cartilage and ossified bone. The diag-

nosis based on the pathological specimen was

consistent with bizarre parosteal osteochon-

dromatous proliferation(Nora’s lesion).

After surgical excision, he have had no

evidence of recurrence for 48 months.

D I S C U S S I O N

BPOP was originally described as occurring

only in the hands and feet3 ), but later litera-

ture by Meneses et al. found that the lesion

also involved the long bones of extremities

in about one fourth of cases2 ). In Korea,

Kim et al. reported 5 cases of BPOP includ-

ing one recurence case1 ). Clinically, BPOP

occurred equally in both sexes and the ages

of the patients at diagnosis ranged from 8 to
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Fig. 1. A relatively demarcated calcified mass (arrow)
attached to the medial cortex of the distal femur,
anteroposterior radiographic view. 



74 years, with a median of 34 years2 , 3 ).

These lesions are usually small ranging from

0.4 to 3cm in diameter and the rate of

growth varies from months to years2 , 3 ).

Instead of pain or redness, the presenting

symptoms are due to bony tumefaction. 

The differential diagnosis of this lesion

includes various benign and malignant

lesions such as osteochondroma, subnugal

exostosis, heterotopic chondrossification6 ),

florid reactive periostitis, myositis ossificans,

and parosteal osteosarcoma. BPOP often

looks like more common osteochondroma

because of paracortical position and cartilage

cap. However, in osteochondromas, chondro-

cytes lack atypia and often are arranged in

parallel lacunar spaces. On the other hand,

BPOPs do not have continuity with underly-

ing medullary cavity. Radiologic correlation

is helpful. Parosteal osteosarcoma has been

described in hands5 , 7 ) although it is more

common in long bones, and may be histolog-

ically similar to BPOP. In long bones, the

lobular architecture of BPOP, distinct blue

tinctorial characteristic of the osteoid, and

slender, irregular bony trabeculae are help-

ful in differentiation. BPOP is small, and

does not invade the adjacent tissue nor

metastasize. Subungal exostosis is usually

painful and has a characteristic location.

Histologically it is differentiated from BPOP

due to lack of the chondroid material.

Myositis ossificans is recognized by the mat-

uration and ossification first found at the

periphery of the tumor. The cartilage usual-

ly does not form a cap. The lesion is usually

separated from the bone and radiologically

often shows associated periosteal reaction on

the adjacent bone. Some authors consider

florid reactive periostitis as a form of myosi-

tis ossificans4 ). It shares similar histologic

characteristics with BPOP, but bizarre carti-

laginous proliferation is not prominent.

Another authors proposed a term, prolifera-

tive periosteal processes of phalanges, for

those separately designated previously as
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Fig. 2. Mass with low signal intensity in T1 weighted MR image (A) and intermediate to high signal intensity in T2
weighted MR image (B).
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proliferative periostitis, BPOP, subungal

exostosis and turret exostosis8 ). They hypoth-

esized that these entities developed from the

same initial stimulus, often related to trau-

ma, that leads to hemorrhagic subperiosteal

proliferation, and their different appear-

ances and reflections of temporal factors,

breaching of the periosteum, and local

anatomic features8 ). 

The recurrence rate of BPOP is very high.

In earlier studies, more than half of the

patients developed recurrent lesions and

most of them were within 2 years of the

first excision2 , 3 ). Despite the high local recur-

rence rate and the bizarre histologic appear-

ance, BPOP is a benign lesion with no

reported metastasis or deaths. The optimal

treatment is complete removal by simple

excision. 
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Fig. 3. Cartilage cap(A) and hypercellular chondrocytes with mild to moderate atypia(B) (H&E, A: ×40, B: ×200)

Fig. 4. Markedly irregular bony trabeculae with
enchondral ossification (H&E, ×100)
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= 국문 초록 =

대퇴골에 발생한 B i z a r re Pa rosteal 
O s t e o c h o n d romatous Pro l i fe ration (Nora 병변)

- 증례 보고 -

고려대학교 의과대학 병리학교실

신봉경·조현득·염범우·최종상·김철환

저자들은 1 8세 남자 환자의 우측 대퇴골에 발생한 bizarre parosteal osteochondroma-

tous proliferation (Nora 병변) 1례를 보고하고자 한다. 방사선 소견상 비교적 경계가 좋

은 석회화 병변이 하부 대퇴골의 피질 표면에 붙어 있었으며 병변은 넓은 기저면을 갖고 있었

다. 대퇴골의 변형은 없었고, 병변과 대퇴골간의 골수강의 연결은 관찰되지 않았다. 조직학적

으로 병변은 연골, 골 및 섬유조직으로 구성되어 있었고 연골은 세포밀도가 증가되어 있었으

나, 과염색증이나 다형성세포는 없었다. 불규칙한 골과 연골간의 경계와 연골내 골화를 보였

다. 골소주는 불규칙한 형태를 보이고 배경 기질에서 방추형 세포들을 관찰할 수 있었다. 세

포학적 비정형은 관찰되지 않았다. 

본 병변은 일종의 이소성 골화로써 반응성 병변으로 간주되며, 임상적으로나 병리학적으로

골육종이나 연골육종과 같은 악성 병변과 혼동하지 않는 것이 중요하다.
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