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Fibrodysplasia ossificans progressiva (FOP) is a rare and progressively debilitating disorder
affecting 1 in 2 million individuals. It is characterized by the progressive ossification of soft
tissues into ectopic bone and congenital malformations of the great toes. FOP leads to signif-

icant disability and can result in death due to thoracic insufficiency syndrome. These case
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reports examine the presentation, diagnosis, and management of FOP, highlighting the diag-
nostic challenges inherent in managing such rare conditions because of their unique clinical
features. They underscore the need for increased awareness among healthcare practitioners
to ensure early diagnosis and the implementation of effective management strategies.

© 2024 The Authors. Published by Elsevier Inc. on behalf of University of Washington.

This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction

Fibrodysplasia ossificans progressiva (FOP) is a rare, progres-
sively debilitating disorder first described in 1692 by Guy Patin
[1]. This disease is characterized by progressive heterotopic os-
sification that forms normal bone in characteristic extraskele-
tal sites and congenital malformations of the great toes. Pro-
gressive episodes of heterotopic ossification occur in charac-
teristic pattern first at the dorsal, axial, cranial, and proximal
part of the body and later in the ventral, appendicular, caudal,
and distal part [2]. The heterotopic ossification contributes to a
severe restriction of movement, progressing to total immobil-

ity, and ultimately leading to mortality from cardiorespiratory
complications often by the fourth decade of life [3]. The inci-
dence of FOP is 1 in 2 million individuals, with no observed
preference for gender, race, or ethnicity [4].

Most FOP patients have a spontaneous new mutation in
the ACVR1 gene, which encodes the bone morphogenic pro-
tein type 1 receptor [5]. The mutation results in a form of the
receptor that’s overly active, even in the absence of its ligand.
This results in abnormal activation of osteogenesis at ectopic
sites [6]. Though familial cases have been reported, most FOP
cases are sporadic [7].

While the genetic cause of FOP is now well established, the
clinical course of the disease can vary greatly among patients.
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An international, natural history study has helped shed light
on the debilitating effects and progressive nature of FOP, with
the greatest progression noted during childhood and early
adulthood [8]. Despite this, the rarity of FOP and its diverse
clinical manifestations, as illustrated by a case series reported
by Chan et al. in Hong Kong, can result in delayed or incorrect
diagnoses [9].

Awareness of FOP among practitioners across a broad spec-
trum of specialties is key for early diagnosis. Early diagno-
sis not only slows progression but can help avoid potentially
harmful procedures, such as biopsies or surgical interven-
tions, which can exacerbate the condition [10,11].

Case 1

Our first patient is a 9-year-old boy who presented with mul-
tiple swellings across his neck and back. These swellings had
persisted for 5 years before his arrival. He was born from non-
consanguineous parents following an uneventful term preg-
nancy with no familial history of similar symptoms or condi-
tions.

At the age of 4, he was initially misdiagnosed and managed
as a case of multiple exostoses, a condition featuring bony
projections capped by cartilage, commonly developing in the
metaphysis of long bones. The patient received non-surgical
treatment and was unfortunately lost to follow-up.

Five years later, the patient returned, reporting increased
neck swelling, stiffness, and pain. Physical examination re-
vealed several hard swellings at occipital area, the posterior,
and lateral neck region, parascapular, and thoraco-lumbar
paraspinal (Fig. 1).

Growths seemed to cause the boy significant discomfort.
An additional examination revealed bilateral malformations
of his big toes, presented as hallux valgus deformities that had
been present since birth, but had never been of concern to ei-
ther the patient or his parents (Fig. 2).

Plain radiographic assessment as well as cross-sectional
imaging confirmed the extraskeletal ossification of the soft
tissues in the neck, parascapular, thoracolumbar regions, and
validated the bilateral hallux valgus deformities (Figs. 3-6). A
significant part of the diagnostic process included ruling out

(4) - (B)

Fig. 1 - (A) and (B) Multifocal swelling at back, lateral chest,
and neck in patient with FOP.

Fig. 2 - Malformed short great toes and hallux valgus.

Fig. 3 - Chest radiograph showing bilateral lateral chest
(blue arrow), left paravertebral (black arrow) and right
lateral neck (white arrow) extraskeletal bone formation.

other conditions with similar presentations, such as multiple
exostoses, and other forms of heterotopic ossification.

Case 2

Our second patient is a 1-year-and-5-month-old female child
who was previously in good health until approximately 1 year
ago, when she began to develop a swelling on her scalp. Ini-
tially soft, the swelling became hard and fixed over time. She
was evaluated at a local health center, but without subsequent
management, her family discontinued seeking medical ad-
vice.

Four months prior, a similar swelling appeared in the neck
area, which subsequently became hard and immobile, re-
stricting her neck’s movement. The swelling extended to the
back, lateral chest, and thigh following an intramuscular vac-
cine administration.

The patient was born to a 38-year-old primipara mother
following a 9-month period of amenorrhea. The mother re-
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Fig. 4 - AP radiography of the feet demonstrating bilateral
big toe hallux valgus deformity, medially deviated first
metatarsal with malformed head, left monophalangism
with enlarged epiphysis of the remaining phalanx and
deformed proximal phalanx on the right toe.

(B)

Fig. 5 - Precontrast Sagittal (A) and Coronal (B) bone window
images demonstrating extraskeletal bone formation.

ceived regular antenatal care, with baseline investigations re-
ported as normal. Delivery was by cesarean section due to pro-
longed labor. The infant cried immediately post-delivery, with
no neonatal intensive care unit admission required.

The child was exclusively breastfed until 6 months of
age, after which complementary feeding was introduced with
mashed potatoes and porridge made from various cereals. She
is currently eating a family diet 4-5 times daily.

Physical revealed multiple non-tender
masses over the neck, shoulder, and scapula area, the largest
measuring 4 x 5 cm. The masses were hard and fixed, with no

examination

Fig. 6 - Three-dimensional reconstructed computed
tomography (CT) scan of the back of showing extensive
heterotopic ossification.

discernible underlying structure, limiting neck, and shoulder
movement. There was no change in overlying skin color or
temperature. Similar masses were observed on the left thigh
area. Bilateral hallux valgus deformity was present on both
feet (Figs. 7 and 8).

(A) (B)

Fig. 7 - Multifocal swellings over the back (A) and lateral
chest wall (B) in a patient with FOP.
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Fig. 8 - Hallux valgus deformities bilaterally.

Radiological investigations, including chest and lower limb
X-rays, indicated bone-like calcification around the left thigh
and bilaterally on the lateral chest as well as along the left
paravertebral region (Fig. 9).

Based on the clinical presentation, physical examination,
radiographic assessments, and after excluding other differen-
tial diagnoses, these 2 patients were diagnosed with FOP. The
unique combination of extraskeletal new bone formation and
great toe abnormalities were critical in arriving at this diagno-
sis. The cases showcase the importance of thorough patient
examination and the utility of the hallux valgus deformity as
an early clinical indicator of FOP [7,9,10]. The diagnostic jour-
ney of these patients demonstrates that, despite the rarity of
FOP, its distinctive clinical features can lead clinicians to a cor-

(4) (B)

Fig. 9 - Chest xray (A) and bilateral lower limb (B)
radiographs showing bilateral lateral chest (blue arrows)
and left paravertebral (green arrow) extra skeletal bone
formation. This is also observed along the left thigh (white
arrow head).

rect diagnosis and highlight the necessity of avoiding poten-
tially harmful diagnostic procedures [11,12].

Discussion

FOP is a rare condition marked by unique clinical features
such as extraskeletal new bone formation and great toe ab-
normalities. Although FOP is rare, the clinical manifestations
are distinct and unambiguous, which can aid in its early diag-
nosis [7,10,11]. However, the variability in its clinical presen-
tation, as highlighted by the case series from Hong Kong, em-
phasizes the importance of comprehensive clinical examina-
tion, detailed patient history, and a high index of suspicion [9].

A major challenge in managing FOP is the delay in diag-
nosis, as evidenced in our case, where the patient was ini-
tially misdiagnosed with multiple exostoses. A multi-country
survey by Kitterman et al. showed that approximately 90% of
FOP patients initially received erroneous diagnoses, with 67%
undergoing invasive diagnostic procedures that might exacer-
bate the disease [12]. These findings underscore the necessity
of raising awareness about FOP among healthcare practition-
ers to facilitate early diagnosis and to prevent harmful diag-
nostic or therapeutic interventions.

Biopsy is particularly contraindicated in FOP due to the risk
of provoking explosive new bone formation [12]. Disease flare-
ups can be triggered by trauma, including intramuscular injec-
tions, lesion biopsies, and nerve blocks, especially around the
temporomandibular joint [4,12]. The need for extreme caution
during invasive procedures is evident from the catastrophic
consequences seen in patients who have had biopsies, em-
phasizing the importance of non-invasive diagnostic strate-
gies [8].

While no cure is currently available for FOP, advance-
ments in understanding the pathophysiology of the disease
offer hope for future therapeutic options [5,13]. Current man-
agement strategies involve the use of non-steroidal anti-
inflammatory drugs and short courses of corticosteroids at the
onset of flare-ups [13]. Recent studies have shown promise in
targeted therapeutics, with a particular focus on inhibiting the
hyperactive ACVR1 receptor that drives the disease [6].

The case report adds to the existing body of evidence that
highlights the need for continued research into FOP to better
understand its pathophysiology, improve diagnostic accuracy,
and explore effective therapeutic interventions. The need for
such research is especially urgent given the devastating im-
pact of FOP on patients’ quality of life [8,9].

Conclusion

Fibrodysplasia ossificans progressiva is a rare disabling disor-
der which can be diagnosed by physical examination. Pres-
ence of malformed great toes and heterotopic ossification
should alert practitioner about conditions. Through early di-
agnosis and proactive medical care, the debilitating impact of
FOP can be significantly mitigated. Continued research is es-
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sential to devise effective therapeutic interventions, improv-
ing patient outcomes, and quality of life [8,9,13].

Patient consent

We have received written informed consent from the patient’s
parents to publish this case report and related images.
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