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Bizarre Parosteal Osteochondromatous Proliferation (Nora’s Lesion) Of
the Second Proximal Phalanx Encasing the Flexor Tendon of the Foot: A

Case Report

Fatema H Madan', Hasan Al Aradi', Ahmed Alsooreti?, Sayed Ali Almahari®, Rola Husain?,
Mohamed Rahma®

Learning Point of the Article:
Bizarre Parosteal Osteochondromatous Proliferation is a rare benign lesion that can be locally aggressive. Wide local resection

is vital to prevent recurrence.

Introduction: Bizarre Parosteal Osteochondromatous Proliferation (BPOP) is a rare benign lesion commonly referred to as Nora’s lesion. It
typically affects adults in their 20s—30s. Due to its aggressive local invasion, it can be confused with some malignant tumors, including
chondrosarcoma. Nora'slesion can be diagnosed radiographically, and its diagnosis is confirmed with an excisional biopsy.

Case Report: A 40-year-old Bahraini male complained of swelling over the metatarsal head of the second digit, increasing in size over a year. He

also complained of a reduced range of motion of the second toe and a pins-and-needles sensation affecting the entire toe. Plain X-ray, computed
tomography, and magnetic resonance imaging were done, showing findings suggestive of bizarre parosteal osteochondromatous. The lesion was
encasing the flexor tendon of the second digit. He was treated with surgical excision, and histopathology confirmed the diagnosis of BPOP.

Conclusion: We report on a rare presentation of BPOP in the second proximal phalanx of a male in his 40 s. The patient underwent a wide local

excision, and the diagnosis was confirmed with histopathology.

Keywords: Bizarre parosteal osteochondromatous proliferation, Nora’slesion, bone tumors, benign tumors, flexor tendon.

Introduction

Bizarre parosteal osteochondromatous proliferation (BPOP) is a
rare benign lesion commonly referred to as Nora’s lesion. There
have been fewer than 160 cases reported in the literature, and the
exactetiologyisyettobeknown [1-3].

In 1983, while working at the Mayo Clinic, the pathologist
Frederick E. Nora first described BPOPs; since then, the lesion
has been commonly referred to as Nora’s lesion [4]. Due to its
similarity in appearance to osteogenic tumors, Nora’s lesion can
easily be misdiagnosed and mistreated.

We report on a rare presentation of an atypical manifestationin a
male patient in his 40s. The patient was diagnosed with BPOP
(Nora’s Lesion) of the second proximal phalanx encasing the
flexor tendon. The patient was treated with surgical excision, and
the diagnosis was confirmed with histopathology.

Case Report
A Bahraini male in his 40 s, with no known history of medical
illness, presented to the outpatient clinic with complaints of a
painful, gradually growing swelling that had manifested on the
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Figure 1: Pre-operative image showing
swelling at the level of metatarsal head of the
second digit.

sole of the foot over the course of a year. The pain was moderate
in intensity but exacerbated by prolonged standing, walking,
and footwear. He also complained of a reduced range of motion
ofthe second toe and a pins-and-needles sensation affecting the
entire toe. He stated a history of previous trauma in the affected
foot more than 1 year prior to the development of the swelling: a
car had run over his foot, but at the time, he did not sustain any
obvious fractures and was treated conservatively. He had no
history of any other swellings throughout his body and no
history of unexplained weight loss, night sweats, or fever. On

Figure 2: Anteroposterior (a) and oblique (b) left foot radiographs show an ossific lesion of irregular
margins closely related to the 2nd toe proximal phalanx (solid arrow). A second lesion of nearly similar
radiographicappearance, albeit considerably smaller in size, emerges from the medial aspect of the 2nd
metatarsal head, demonstrating cortical continuity withouta cleavage plane (dashed arrow).

clinical examination, we found a 3 cm*3 cm round firm swelling
(Fig. 1) with clear margins in the plantar aspect of the second
metatarsal head. The overlying skin was mobile and intact. The
patient had a limited range of movement of the
metatarsophalangeal joint of the second toe, but the capillary
refill wasintact. There wasno erythema or tenderness.

During the first clinic visit, a plain radiograph (Fig. 2) revealed
an ossified lesion related to the proximal phalanx of the second
digit at the plantar. A second lesion with similar radiographic
characteristics but smaller in size and located in the medial

Figure 3: Shortaxis (a) CT reformat of the left foot shows that the lesion is developed from the plantar surface of the 2nd toe proximal phalanx (arrow). The
lesion is calcified and demonstrates cortical continuity with the proximal phalanx, both features are in favor of bizarre parosteal osteochondromatous
proliferation. Note how the lesion encompasses the flexor digitorum longus (FDL) tendon (asterisk). The sagittal (b) CT reformat further emphasizes how

the lesionisintimate with the FDL tendon alongitslong axis (arrowheads).
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Figure 4: Short axis T1-weighted image (a), fat-suppressed T2-weighted image (b), and contrast-enhanced fat-suppressed T1-weighted image show the lesion along the plantaraspect of the
2nd proximal phalanx to be largely continuous with bony cortex (solid arrow). The lesion elicits low signal intensity on all pulse sequences reflecting the lesion's mineralization. There is no
medullary continuity and no cartilage cap. The perilesional low T1 signal tissue and post-contrast enhancementare likely attributed to fibrosis and chronic inflammation (dashed arrow). The
flexor digitorum longus tendon is closely surrounded by the lesion (asterisk). The sagittal T1-weighted image (d) further depicts the tendon’s relation to the lesion along its long axis
(arrowhead). Based on the MRI appearance, the main diagnostic considerations for the lesion were bizarre parosteal osteochondromatous proliferation and heterotopic ossification.

aspect of the second metatarsal head was also seen. All blood
investigations were within normallimits.

A computed tomography (CT) scan (Fig. 3) showed a fairly
well-marginated, heavily calcified lesion seen in relation to the
medial cortex of the second-digit proximal phalanx with no
definite continuation to the medulla. There was a mild focal
area of cortical thickening at the same level.

Magnetic resonance images (Fig. 4) showed a heavily calcified
lesion within the plantar aspect of the first webspace related to
the proximal phalanx of the second digit that shows minimal

Figure S: Intra-operative images. a and b showing transverse incision at
thelevel of the swelling, exposing the dissected lesion.

post-contrast enhancement. The lesion was encasing the flexor
tendon of the second digit with evidence of surrounding
subcutaneous soft tissue edema and fat stranding, most likely
due to the pressure effect. There was no extension to the tendon,
which appeared intact, with no evidence of tendinosis or
tenosynovitis.

The patient was admitted, and an excisional biopsy of the lesion
was performed under general anesthesia. A transverse incision
was made in the plantar aspect of the tarsometatarsal joint,
directly over the swelling (Fig. 5). A hard sclerotic bony lesion

Figure 6: The excised lesions. 2 lesions were excised. Lesion (a) excised at the
proximal phalanxlevel (3 cm x 3 cm x 2 cm). Lesion (b) excised at the level of
the metatarsalhead (2 cm x 1 cm x1 cm).
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Figure 7: (A and B) Histomicrographs show a cartilaginous neoplasm with the
characteristic blue bone. The cartilage is mildly hypercellular with bland cytomorphology
(Original Magnification, Hematoxylin, and Eosin xS and x10). (C and D)
Histomicrographs showing the typical spindle cell proliferation with osteoid formation

(Original Magnification, Hematoxylin, and Eosin x20 and x40).
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was seen to be extending over the left
metatarsophalangeal joint, encasing and
surrounding the flexor tendon and bilateral
neurovascular bundle (Fig. 6). A complete
excision was performed. To achieve a complete
resection, the flexor tendon could not be
preserved, mainly because it was too deeply
embedded within the lesion. The lesion was sent
to histopathology.

Histopathology of the specimen (Fig. 7)

confirmed the clinically suspected diagnosis of
BPOP. Two sections of the lesion were examined.
The first section showed the proliferation of
irregular, benign osteoid fragments and a very
focal proliferation of chondroid fragments that
appeared to be maturing into the bone with focal
irregular ossification and multifocal areas of
irregular calcifications. Adjacent to these
fragments was a proliferation of benign-looking
spindled-fibrous tissue with focal myxoid
changes. The other section showed multiple
benign mature bony trabeculae intervened by

Table 1: Review of the literature of Noras lesion of the foot.
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vascular spaces, focal spindle cell proliferation, a few
multinucleated giant cells, and sparse chronic inflammation. No
cytological atypia, or increased mitoses, or necrosis were seen.
No malignancywas detected in the sections studied.

The patient was discharged the day after surgery. He had follow-
up examinations in the clinic, and his sutures were removed after
2weeks. At 3 months, heisstill complaining of reduced sensation
and limited range of motion in the affected toe and is undergoing
physiotherapy; otherwise, he stated reduced pain after surgery.

Discussion

Beginning of the paragraph Bizarre Parosteal
Osteochondromatous Proliferation (BPOP) is a relatively rare
reactive mineralizing mesenchymal lesion that typically involves
the short bones of the hand and foot. The hand is 4 times more
likely to be involved than the foot [1, 2]. BPOP can develop in
any age group, regardless of gender, but most patients are in their
20sand 30 swhen it appears. Thislesion is characterized by local
invasion, resulting in misleading diagnoses of malignant lesions
such as osteochondroma, especially with atypical imaging
findings.

The pathogenesis of BPOP is still a matter of controversy. Some
theories have considered traumatic causes: Horiguchi et al. [3]
considered BPOP a healing process following periosteal injury.
He pointed out that many patients reported having experienced
trauma at the location of the lesion [4, 5, 6], and this corresponds
to our patient's history of trauma 1 year prior to presentation.
Moreover, the presence of basic fibroblast growth factor, vascular
endothelial growth factor, and chondromoduline I in the
cartilaginous cap was thought to contribute to the
osseocartilaginous formation. Furthermore, some refer to the
etiology as neoplastic in nature [7]. However, some
chromosomal anomalies have been found in BPOP, such as
t(1;17) (932;q21) [8] and t(1;17) (q42;923) [9].

Patients typically present with complaints of a painful swelling
growing in size over months or years [3, 10]. Clinical
examination shows a rapidly growing, firm swelling sparing the
skin [11]. Pain might result from the compression effect [12].
BPOP is considered a benign lesion with an aggressive local
invasion. There have been no cases of metastasis reported [13].
On X-rays, the lesion is typically a well-marginated, ossified mass
originating from cortical bone [9,14]. A CT scan is superior to a
plain radiograph in determining the disrupted continuity
between the cortex and medulla and the absence of periosteal
reactions [15,16]. Magnetic resonance imaging shows the
heterogeneous low signal intensity on T1 sequences, and the
lesion is directly derived from the cortical surfaces of the affected
bone. These lesions do not manifest any medullary involvement

or cortical flaring, which are characterizers of osteochondroma
[6,9].

The lesion spreads throughout the cortical surface and has no
continuity with the normal medulla. Histologically, it is
distinguished by an exophytic outgrowth from the cortical
surface, a heterogeneous mixture of bone, cartilage, and fibrous
tissue [17]. Differential diagnosis includes osteochondroma,
parosteal osteosarcoma, subungual exostosis, myositis
ossificans, and florid reactive periostitis. Nora’s lesion can also be
misdiagnosed as a malignant lesion such as chondrosarcoma
[18], parosteal chondrosarcoma [11], and conventional
osteosarcoma[11,18].

While osteochondroma is the most common benign lesion, it is
rarely found in distal bones as it is most commonly found in long
bones [11, 19, 20]. Nora’s lesion can be differentiated from
parosteal osteosarcoma by its lobular architecture: slim, short,
andirregular bony trabeculae with distinct blue tinctorial osteoid
[9,20].

BPOP can be treated conservatively if it is asymptomatic. On the
other hand, if it is causing pain and compressive symptoms, it is
treated with wide local excision and decortication of the affected
bone. There have been reports of high recurrence rates following
excision, reaching20-50% [ 11, 13,20]. Berberetal. [13] founda
recurrence rate of 27%. Furthermore, Nora et al. noted a 51% rate
of primary recurrence and a 22% rate of secondary recurrence.
They also reported that recurrence occurred within 2 years of
follow-up [11]. However, it has been proposed that recurrence
rates are lower in patients who underwent excision of the
pseudocapsule, periosteal tissue, and any abnormal areas of the
cortex[9].

A few similar cases were reported in the literature, such as
Mahajan et al. [21] discussing Nora’s lesion involving the first
metatarsal head; as in our case, the patient underwent a wide
local excisional biopsy, and histopathology confirmed the
diagnosis of BPOP. Walsh et al. [ 14] reported a male in his 50s
who developed a swelling between the fourth and fifth
metatarsals. However, only one case reported tendon
involvement in such a lesion, where Soejima and Ogata [22]
reported the presentation of an extensor pollicis longus tendon
rupture caused by BPOP in a 58-year-old woman. Otherwise,
there were no reported cases of similar manifestations like in our
patient, where the lesion was adhering, encasing, and
surrounding the flexor tendon of the digit, resulting in disruption
of the tendon following complete excision. A literature review of
Nora’slesion of the footis summarized in Table 1.

Conclusion
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In summary, BPOP is a rare benign lesion affecting the small
bones of the hand and feet. The etiology is still to be confirmed.
However, our patient’s history of trauma might support the

parosteal reparation theory. The diagnosis requires a high level of

suspicion and can be made using imaging modalities and
histopathology. The recommended treatment is a complete
excision.

Clinical Message

BPOP are rare lesions that can manifest by local invasion of the
surrounding tissue, mimicking malignant lesions such as
osteochondroma. BPOP can be treated conservatively, but surgical
excision is indicated in symptomatic patients. This lesion is
associated with a high recurrence rate; therefore, complete excision
and surveillance are critical.
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