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Fibrous dysplasia (FD) is a benign medullary fibro-osseous anomaly that
compromises the mechanical strength of bones, especially the long bones
that bear strong mechanical stresses. It can lead to an inability to remodel
immature bone into mature lamellar bone, resulting in inappropriate bone
alignment in response to mechanical stresses. This case study describes a rare
case of polyostotic FD presenting with an epiphyseal lesion of the proximal
femoral head in its weight-bearing zone, accompanied by an unconventional
femoral malrotation. The present case leads us to recommend that clinicians
should not underestimate the occurrence of other deformities, such as the
retrotorsion or flexion deformities that can compromise bone structure and
the hip’s biomechanics. Finally, the involvement of the epiphysis is probably
more common than usually thought, introducing an additional complexity
since juxta-articular lesions in weight-bearing joints may collapse,
compromising articular congruence and function. To minimise this risk, bone
scintigraphy and MRI should play a critical role in the patient's workup,
evaluation, prognosis and follow-up.
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1 Introduction

Fibrous dysplasia (FD) is a benign, non-hereditary, genetic bone disorder presenting as
either an isolated skeletal lesion (its monostotic form) or affecting multiple bones (its
polyostotic form) (1). The disease’s incidence is estimated to be from 1 in 5,000 to 1 in
10,000 (2). FD is sometimes associated with single or multiple endocrinopathies,
precocious puberty and cutaneous hyperpigmentation in McCune-Albright syndrome
(3). Radiographically, it usually appears as a well-defined radiolucent medullary lesion
that is irregular, mildly expansive and characterised by a hazy opacity typically
described as “ground-glass” (4); it is usually designated as type IA according to the
Lodwick classification (5). On long bones, FD can cause expansion of the bone edges,
with cortical thinning and endosteal scalloping. The diaphysis is usually involved, but
the metaphysis can also be affected (4). In very rare instances of the disease’s
polyostotic form, the epiphysis may be involved, especially in children (3, 6-10). These
changes are usually visible on plain radiographs, but computed tomography and
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magnetic resonance imaging (MRI) are regularly performed to better
investigate the tumour matrix and tumour expansion. This case study
describes a rare case of polyostotic FD presenting with an epiphyseal
lesion of the proximal femoral head in its weight-bearing zone,
accompanied by an unconventional femoral malrotation.

2 Case report

A 10.5-year-old child underwent fixation surgery in a regional
hospital for a pathological diaphyseal fracture of the left femur.
A closed
subsequently

reduction of the fracture was performed and
stabilised flexible
intramedullary nails. After hardware removal, he was referred to

using  two retrograde
our hospital centre at the age of 12 for a follow-up on his
suspected fibrous dysplasia. On clinical examination, there was
no leg length discrepancy, and no “café au lait” spots were noted
on his skin. The patient tested positively during an anterior
impingement (the FADIR test), with a severe restriction in
internal rotation at his left hip related to his femoral retroversion.

X-ray images of the left femur revealed various radiolucent
lesions in the diaphysis, with sclerotic edges, scalloping and a
ground-glass appearance The patient’s

(Figure 1la). plain

radiographs showed no coxa vara or shepherd’s crook
deformities but revealed an increased sagittal radius of curvature
and retrotorsion of the proximal femur (Figure 1b). The patient’s
growth plates were still open at the level of the proximal and

distal femur.

FIGURE 1

X-ray images of the left femur after removal of osteosynthetic
materials: the frontal coronal plane image revealed a variety of
radiolucent lesions in the diaphysis, with sclerotic edges, scalloping
and a “ground-glass” appearance (a) sagittal plain radiographs
showed an increased sagittal radius of curvature and retrotorsion
of the proximal femur (b).
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Whole body MRI confirmed the diagnosis of polyostotic FD,
displaying FD foci in the left femur, right tibia, left fibula, left
calcaneus, both iliac wings, maxillary bone, and the sphenoid
wing (Figure 2). The lesions on the left femur were in the
proximal epiphysis, the proximal metaphysis and along the
diaphysis. MRI
T1-weighted images (Figure 3a) and a high signal intensity in

demonstrated a low signal intensity in

fat-suppressed T2-weighted images, also showing
3b) without

restriction (Figure 2b). There was no significant bone marrow or

strong

gadolinium enhancement (Figure diffusion
soft tissue enhancement. At the femoral head, the lesion was
juxta-articular, with no subchondral bone collapse. Scintigraphy,
added to assess skull involvement, confirmed the polyostotic
hyperfixation and demonstrated an unknown parasymphyseal
involvement of the mandible with an extension into its right
branch (Figure 4). Finally, blood tests enabled us to exclude
endocrine dysfunctions.

Timeline:

o Occurrence of a pathological fracture of the left femur in August
2023

o Closed reduction of the femoral fracture and stabilization by
elastic intramedullary nailing in August 2023.

« Removal of osteosynthesis material in March 2024.

« Patient referred to our institution for further treatment in April
2024.

o Additional radiographic assessment between April and June
2024 (scintigraphy, bone scan, MRI, and echography of the
genital tract).

 Blood analysis: April 2024.

3 Discussion

FD is a pathological condition that leads to an inability to
remodel immature bone into mature lamellar bone, resulting in
inappropriate bone alignment in response to mechanical stresses
(6). Histologically, fibroblast proliferation will result in excessive
fibrous tissue replacing normal calcium hydroxyapatite in the
osteoid matrix (11). As previously noted, FD is classified into
two types: the monostotic form affects a single bone, while
polyostotic FD is characterised by the involvement of multiple
bones.

Polyostotic FD is frequently

such as

accompanied by
McCune-Albright
or Mazabraub syndrome (12), where it is

manifestations of syndromes
syndrome (3)
associated with endocrine abnormalities and overproduction of
melatonin in the skin (3) or with intramuscular myxomas (12),
respectively. Most endocrinopathies present during FD revolve
around hyperthyroidism, hyperparathyroidism, acromegaly,
diabetes mellitus, and Cushing syndrome.

FD is the result of a mutation in the guanine-nucleotide alpha
stimulating-GNAS gene. It seems to be recognised that the
chronological timing of the mutation’s appearance is responsible
for a somatic mosaicism that determines the extent of the disease
and its clinical manifestations (13). Mutations that occur at early
stages of embryogenesis typically result in the widespread

distribution of bone lesions (1). Conversely, mutations occurring
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a) b)

FIGURE 2

Selected total-body MRI at the level of the pelvis and both femurs using low signal intensity on T1-weighted images and demonstrating the foci of FD
affecting the epiphysis, the femoral neck, the diaphyseal regions of the left femur and the same hip’s acetabulum. A lesion is visible in the
subtrochanteric region of the right femur (a). There was a high signal intensity without diffusion restriction on the fat-suppressed T2-weighted
images enhanced with gadolinium (b).

b)

FIGURE 3

MRI focusing on left proximal femur lesions: the focus of the FD of the proximal epiphysis and the significant involvement of the femoral neck can be
seen precisely. The examination did not demonstrate transphyseal diffusion of the FD, and the lesions seemed not to originate from the epiphyseal
growth plate. All the lesions were characterised by a low signal intensity on T1-weighted images (a), but these were significantly better in the
T1-weighted images enhanced with gadolinium (b).
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FIGURE 4
Scintigraphy confirmed polyostotic hyperfixation and demonstrated an unknown parasymphyseal involvement of the mandible with extension into its
right branch

at later stages of embryogenesis result in a more localised
distribution (1). The involvement of a gene mutation is why FD
cannot occur spontaneously and why the monostotic form of FD
never progresses to the polyostotic form (1).

As a rule, when either monostotic or polyostotic FD occurs
in long bones, such as the tibia, femur or humerus, it typically
affects the diaphysis or metaphysis. Several authors have
postulated that FD bone lesions usually spare the epiphysis (3,
14-16), and, when present, epiphyseal involvement depends,
above all, on the patient’s age. In fact, the literature suggests
that diaphyseal and metaphyseal lesions can expand with
growth and could even result in the involvement of the
epiphysis after physeal closure in adults (7, 14-17). On the
contrary, however, cases of FD with epiphyseal involvement
before puberty are quite rare since only seven cases were found
in previous reports involving paediatric populations (3, 6-10).
Nixon and Condon postulated that FD in children might
originate from a fibro-osseous aberration occurring in the
epiphyseal growth plate, with a subsequent bidirectional
the epiphysis (10).
According to them, the lesion’s extension across the epiphyseal

extension into and the metaphysis
growth plate supports this hypothesis (10).

Involvement of the proximal femoral epiphysis, as in our
patient, has been described only in 2 cases in the paediatric
population, even in polyostotic forms of FD (8). The present
case is rich in information and leads to several realisations.
Firstly, it confirms that the risk of a pathological fracture in FD
patients varies according to the patient’s age, with a major
predisposition to fractures of the femur. Fractures are most
prevalent between the ages of 6 and 10, and peak incidence is
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estimated to be 0.4 fractures per FD patient per year (1).
Secondly, our case demonstrated that multiplanar proximal
femoral deformity can occur in patients with FD. Typically, it is
now recognised that femurs affected with FD in their proximal
third will develop coxa vara deformities, leading to the
characteristic “shepherd’s crook” deformity (18-22). In our
patient, the deformity occurred in the sagittal plane (a proximal
in the
(a proximal femoral retrotorsion). Moreover, it is interesting to

femoral flexion deformity) and horizontal plane

note that the above-cited deformities are recognised as
generating femoroacetabular impingement. Thus, even though
almost one-third of femurs affected by FD develop a typical
coxa vara deformity, it also appears important to look out for
deformities in all three planes and, thus, for clinical signs of
femoroacetabular impingement. Thirdly, our case did not
validate the pathophysiological hypothesis which suggests that
FD may originate from a fibro-osseous aberration in the
epiphyseal growth plate, with a subsequent extension into both
the epiphysis and metaphysis. Instead, we have the impression
that the distribution of lesions is random, with a predominance
of diaphyseal and metaphyseal locations. This highlights the
importance of doing a full radiological work-up using MRI to
rule-out the presence and characteristics of multiple foci of
bone lesions. Due to their insignificant appearance, one could
imagine that epiphyseal lesions might be overlooked and
underdiagnosed. Hence, patients with polyostotic FD should be
systematically investigated for epiphyseal lesions (10), since
epiphyseal lesions due to FD are structurally weak and
introduce additional complexity since they can induce serious
deformities into the articular surface. Indeed, juxta-articular
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lesions in weight-bearing joints can collapse leading to a loss of
proper joint congruence.

Further radiological monitoring also remains essential
because cystic changes are occasionally seen in FD lesions,
with secondary transformations into aneurysmal bone cysts
(9, 10, 23, 24). Even worse, FD lesions can degenerate into
high-grade with an incidence of 0.5% in
monostotic FD and 4% in McCune-Albright syndrome (24,

25). The most common forms of malignant degeneration, in

sarcoma,

decreasing  order of frequency, are  osteosarcoma,
fibrosarcoma and chondrosarcoma. MRI is also crucial for
assessing bone and soft tissue invasion and for guiding a
percutaneous biopsy for a final diagnosis.

It is very common for general physician to be the first
specialist consulted for FD, whatever its form, even though
some children with McCune-Albright because of their non-
orthopedic symptoms, such as skin pigmentation or
precocious puberty. Patients’ monostotic lesions are very
frequently diagnosed incidentally on radiographs taken for
unrelated symptoms and they must be referred to an
orthopedic specialist, even if they are asymptomatic. Thus,
radiological investigations, particularly bone scintigraphy and
MRI, play a critical role in the identification, prognostic
evaluation,

and follow-up of osseous complications in

paediatric patients with polyostotic FD.

4 Conclusion

Polyostotic fibrous dysplasia (FD) is a benign medullary
fibro-osseous anomaly that compromises the mechanical
strength of bones, especially the long bones that bear strong
mechanical stresses. As a result, these may inappropriately
align, particularly at the proximal femur. Deformities
typically occur in the femur’s frontal plane, ranging from
the coxa vara deformity to the well-known “shepherd’s
crook” deformity. The present case leads us to recommend
that clinicians should not underestimate the occurrence of
other deformities, such as the retrotorsion or flexion
deformities that can compromise bone structure and the
hip’s biomechanics. Finally, the involvement of the epiphysis
is probably more common than usually thought, introducing
an additional complexity since juxta-articular lesions in
weight-bearing joints may collapse, compromising articular
congruence and function. In order to minimise this risk,
bone scintigraphy and MRI should play a critical role in the

patient’s workup, evaluation, prognosis and follow-up.

Data availability statement

The original contributions presented in the study are
included in the further
inquiries can be directed to the corresponding author.

article/Supplementary ~Material,

Frontiers in Pediatrics

10.3389/fped.2024.1505766

Ethics statement

The studies involving humans were approved by commission
cantonale d’éthique de la recherche sur I'étre humain (CCER).
The studies were conducted in accordance with the local
legislation and institutional requirements. Written informed
consent for participation in this study was provided by the
participants’ legal guardians/next of kin. Written informed
consent was obtained from the individual(s), and minor(s)’ legal
guardian/next of kin, for the publication of any potentially
identifiable images or data included in this article.

Author contributions

EP: Data curation, Writing — original draft, Writing - review &
editing. GD: Writing - review & editing. OV: Writing - review &
editing. SB: Data curation, Investigation, Supervision, Writing -
original draft. CS: Writing — review & editing. RD: Writing — review
& editing. DC: Investigation, Supervision, Writing - original draft,
Writing - review & editing.

Funding

The author(s) declare financial support was received for the
research, authorship, and/or publication of this article. Open
access funding by University of Geneva.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Generative Al statement

The author(s) declare that no Generative Al was used in the
creation of this manuscript.

Publisher’s note

All claims expressed in this article are solely those of

the authors and do not necessarily represent those of
their affiliated organizations, or those of the publisher, the
editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is

not guaranteed or endorsed by the publisher.

frontiersin.org


https://doi.org/10.3389/fped.2024.1505766
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org/

Paris et al.

References

1. Kushchayeva YS, Kushchayev SV, Glushko TY, Tella SH, Teytelboym OM, Collins
MT, et al. Fibrous dysplasia for radiologists: beyond ground glass bone matrix. Insights
Imaging. (2018) 9(6):1035-56. doi: 10.1007/s13244-018-0666-6

2. Tafti D, Cecava ND. Fibrous dysplasia. In: StatPearls. Treasure Island, FL:
StatPearls Publishing (2024). Available online at: http://www.ncbi.nlm.nih.gov/
books/NBK532947/ (cited July 29, 2024).

3. Albright F, Butler A, Hampton A, Smith P. Syndrome characterized by osteitis
fibrosa disseminate, areas of pigmentation and endocrine dysfunction, with
precocious puberty in females: report of 5 cases. N Engl ] Med. (1937) 216:727-46.
doi: 10.1056/NEJM193704292161701

4. Ladermann A, Stern R, Ceroni D, De Coulon G, Taylor S, Kaelin A. Unusual
radiologic presentation of monostotic fibrous dysplasia. Orthopedics. (2008)
31(3):282. doi: 10.3928/01477447-20080301-25

5. Lodwick GS, Wilson AJ, Farrell C, Virtama P, Dittrich F. Determining growth
rates of focal lesions of bone from radiographs. Radiology. (1980) 134(3):577-83.
doi: 10.1148/radiology.134.3.6928321

6. Fukui T, Kawamoto T, Hitora T, Yamagami Y, Akisue T, Yamamoto T.
Polyostotic fibrous dysplasia with epiphyseal involvement in long bones: a case
report. Case Rep Orthop. (2013) 2013:715402. doi: 10.1155/2013/715402

7. Harris WH, Dudley HR, Barry R]. The natural history of fibrous dysplasia. An
orthopaedic, pathological, and roentgenographic study. J Bone Joint Surg Am.
(1962) 44:207-33. doi: 10.2106/00004623-196244020-00001

8. Nixon GW, Condon VR. Epiphyseal involvement in polyostotic fibrous dysplasia.
A report of two cases. Radiology. (1973) 106(1):167-70. doi: 10.1148/106.1.167

9. Takechi R, Shinozaki T, Fukuda T, Yanagawa T, Takagishi K. Involvement of the
proximal tibial epiphysis by monostotic fibrous dysplasia. Clin Imaging. (2009)
33(2):154-7. doi: 10.1016/j.clinimag.2008.09.014

10. Burdiles A, Marin R, Klaber I, Solar A, Calderén M, Jara F, et al. Polyostotic
fibrous dysplasia (McCune-Albright) with rare multiple epiphyseal lesions in
association with aneurysmal bone cyst and pathologic fracture. Radiol Case Rep.
(2021) 16(9):2719-25. doi: 10.1016/j.radcr.2021.06.017

11. Kaloostian SW, Vartanian TK, Ordookhanian C, Vartanian T, Kaloostian PE.
Concomittant fibrous dysplasia with aneurysmal bone cyst formation within the skull,
humerus and rib. J Surg Case Rep. (2018) 2018(7):rjy180. doi: 10.1093/jscr/rjy180

12. Mazabraud A, Semat P, Roze R. [Apropos of the association of fibromyxomas of
the soft tissues with fibrous dysplasia of the bones]. Presse Med (1893). (1967)
75(44):2223-8.

Frontiers in Pediatrics

06

10.3389/fped.2024.1505766

13. Chapurlat RD, Orcel P. Fibrous dysplasia of bone and McCune-Albright
syndrome. Best Pract Res Clin Rheumatol. (2008) 22(1):55-69. doi: 10.1016/j.berh.
2007.11.004

14. Daves M, Yardley J. Fibrous dysplasia of bone. Am ] Med Sci. (1957)
234(5):590-606. doi: 10.1097/00000441-195711000-00009

15. Fairbank H. Fibrocystic disease of bone. J Bone and Joint Surg B. (1950)
32-B(3):403-23. doi: 10.1302/0301-620X.32B3.403

16. Warrick C. Polyostotic fibrous dysplasia, Albright’s syndrome, a review of the
literature and report of four male cases, two of which were associated with
precocious puberty. J Bone and Joint Surg B. (1949) 31-B(2):175-83. doi: 10.1302/
0301-620X.31B2.175

17. Latham PD, Athanasou NA, Woods CG. Fibrous dysplasia with locally
aggressive malignant change. Arch Orthop Trauma Surg. (1992) 111(3):183-6.
doi: 10.1007/BF00388097

18. Breck LW. Treatment of fibrous dysplasia of bone by total femoral plating and
hip nailing. A case report. Clin Orthop Relat Res. (1972) 82:82-3. doi: 10.1097/
00003086-197201000-00011

19. Funk FJ, Wells RE. Hip problems in fibrous dysplasia. Clin Orthop Relat Res.
(1973) 90:77-82.

20. Connolly JF. Shepherd’s crook deformities of polyostotic fibrous dysplasia
treated by osteotomy and zickel nail fixation. Clin Orthop Relat Res. (1977) 123:22-4.

21. Freeman BH, Bray EW, Meyer LC. Multiple osteotomies with zickel nail fixation
for polyostotic fibrous dysplasia involving the proximal part of the femur. ] Bone Joint
Surg Am. (1987) 69(5):691-8. doi: 10.2106/00004623-198769050-00009

22. Enneking WF, Gearen PF. Fibrous dysplasia of the femoral neck. Treatment by
cortical bone-grafting. ] Bone Joint Surg Am. (1986) 68(9):1415-22. doi: 10.2106/
00004623-198668090-00015

23. Diercks RL, Sauter AJ, Mallens WM. Aneurysmal bone cyst in association with
fibrous dysplasia. A case report. ] Bone Joint Surg Br. (1986) 68-B(1):144-6. doi: 10.
1302/0301-620X.68B1.3941131

24. Montalti M, Alberghini M, Ruggieri P. Secondary aneurysmal bone cyst in
fibrous dysplasia of the proximal femur. Orthopedics. (2009) 32(5):363. doi: 10.
3928/01477447-20090501-10

25. Mattei TA, Mattei JA, Ramina R, Aguiar PH. Fibrous dysplasia in combination
with aneurysmal bone cyst presenting as a subarachnoid haemorrhage. Neurol Sci.
(2005) 26(3):178-81. doi: 10.1007/s10072-005-0458-x

frontiersin.org


https://doi.org/10.1007/s13244-�018-�0666-�6
http://www.ncbi.nlm.nih.gov/books/NBK532947/
http://www.ncbi.nlm.nih.gov/books/NBK532947/
https://doi.org/10.1056/NEJM193704292161701
https://doi.org/10.3928/01477447-�20080301-�25
https://doi.org/10.1148/radiology.134.3.6928321
https://doi.org/10.1155/2013/715402
https://doi.org/10.2106/00004623-�196244020-�00001
https://doi.org/10.1148/106.1.167
https://doi.org/10.1016/j.clinimag.2008.09.014
https://doi.org/10.1016/j.radcr.2021.06.017
https://doi.org/10.1093/jscr/rjy180
https://doi.org/10.1016/j.berh.2007.11.004
https://doi.org/10.1016/j.berh.2007.11.004
https://doi.org/10.1097/00000441-�195711000-�00009
https://doi.org/10.1302/0301-�620X.32B3.403
https://doi.org/10.1302/0301-�620X.31B2.175
https://doi.org/10.1302/0301-�620X.31B2.175
https://doi.org/10.1007/BF00388097
https://doi.org/10.1097/00003086-�197201000-�00011
https://doi.org/10.1097/00003086-�197201000-�00011
https://doi.org/10.2106/00004623-�198769050-�00009
https://doi.org/10.2106/00004623-�198668090-�00015
https://doi.org/10.2106/00004623-�198668090-�00015
https://doi.org/10.1302/0301-�620X.68B1.3941131
https://doi.org/10.1302/0301-�620X.68B1.3941131
https://doi.org/10.3928/01477447-�20090501-�10
https://doi.org/10.3928/01477447-�20090501-�10
https://doi.org/10.1007/s10072-�005-�0458-�x
https://doi.org/10.3389/fped.2024.1505766
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org/

	Polyostotic fibrous dysplasia with epiphyseal involvement of the proximal femur in a child: a case report and review of the literature
	Introduction
	Case report
	Discussion
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Generative AI statement
	Publisher's note
	References


