
Clinical Vignette
Monostotic Fibrous Dysplasia of the Proximal Femur and
Liposclerosing Myxofibrous Tumor: Which One Is Which?
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ABSTRACT: Clinical, histological, and genetic studies of two cases of isolated fibro-osseous lesions of the
femur in adults show the overlap between monostotic fibrous dysplasia (MFD) of the proximal femur and the
so-called liposclerosing myxofibrous tumor. The two cases highlight how the incomplete understanding of the
natural history of MFD may result in diagnostic pitfalls or incorrect classification of individual lesions.
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CASE 1

A 33-year-old woman was diagnosed elsewhere with mono-
stotic fibrous dysplasia (FD), based on radiographic and
histological evaluation. The patient complained of pain in
the left hip. Bilateral ovarian cysts were noted in her past
medical history. Radiographic examination showed a
ground-glass lesion within the left femur neck, consistent
with FD. A bone scan showed increased uptake exclusively
at this site. Physical examination revealed a “café-au-lait
spot” on the left thigh. Review of the histological material
confirmed the diagnosis of FD. Curettage was performed,
and femur neck stabilization was obtained with a dynamic
hip screw. The patient was well 2 years after surgery.
Histological studies of the curetted material again revealed
a picture regarded as diagnostic of FD (Figs. 1A–1C). Fresh
surgical material, cells isolated in culture from the surgi-
cal material, paraffin blocks of the original bone biopsy,
and a punch biopsy of the cafè-au-lait spot were used
for extraction of genomic DNA and mutation analysis. Di-
rect sequencing of the PCR amplification products (Fig.
1D) failed to disclose activating guanine nucleotide–binding
protein, alpha stimulating activity polypeptide (GNAS) mu-
tations at codon 201, which typically associate with, and
cause, FD lesions.(1) Given the somatic mosaic nature of
FD lesions,(2) mutated cells can escape detection by con-
ventional PCR sequencing if present in low numbers.
Therefore, mutation analysis was repeated using the more
sensitive peptide nucleic acid (PNA) clamping(1) and PCR-
restriction fragment length polymorphism (PCR-RFLP)(3)

techniques. Again, no mutation could be shown (Figs. 1E–
1F). No mutations of codon 227 of the GNAS gene(4) could
be shown either (data not shown). The absence of demon-
strable GNAS mutations prompted a retrospective analysis
of all available clinical material. A review of radiographs
performed (for unrelated reasons) 6 years before the onset
of symptoms showed the absence of any lesion in the left
proximal femur (Figs. 1G–1H) and implied the develop-
ment of an FD-like lesion de novo in the adult life. Being
at odds with the notion that FD lesions develop during
bone growth,(2) this finding further challenged the diagnosis
of FD. Careful consideration of the differential diagnosis
focused on lesions that would mimic FD so closely as to be
indistinguishable based on histology. Liposclerosing myxo-
fibrous tumor (LSMFT(5–11)) emerged as the only plausible
candidate. A benign fibro-osseous bone lesion regarded as
a distinct clinical-pathological entity, and first described in
1986,(5) LSMFT usually occurs in the proximal femur of
adults. The admixture of myxofibrous tissue and abnormal
bone trabeculae noted as FD-like(5–11) characterize LSMFT
histologically. Most of the elemental features that purport-
edly define the LSMFT-specific histological pattern (myx-
oid areas, woven bone, active osteoclastic resorption, lipid-
laden macrophages, adipocyte clusters, spheritic mineral
clusters within the fibrous tissue) can all be observed in FD
as well,(12,13) and were all observed in our case. Regardless
of the uncertain definition of the nature of LSFMT, we
reluctantly entertained the diagnosis of LSMFT as consis-
tent with histological findings and with the absence of
GNAS mutations and more consistent with clinical features
than the diagnosis of FD.The authors state that they have no conflicts of interest.
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CASE 2

The patient, an ex-professional dancer, was a 54-year-old
woman. A lesion of the left proximal femur was incidentally
detected during an X-ray study of the gastrointestinal tract.
Further ad hoc X-ray studies revealed a lucent lesion with
scattered densities and a sclerotic rind, located in the inter-
trochanteric region of the left femur, consistent with either
LSMFT or FD (Fig. 2A). The lesion was treated with cu-
rettage and bone grafting, and the femoral neck was stabi-
lized with a dynamic hip screw. The patient was well 1 year
after surgery. Histological examination revealed a fibro-
osseous lesion with a predominant fibrous component and
rounded trabeculae of woven bone, more sparse and less
irregular than in typical FD (Fig. 2B). The fibrous tissue,
more dense than the one usually seen in FD, was inter-
spersed with myxoid areas (Fig. 2C). In addition, large ar-
eas of ischemic-type mineralization of the fibrous tissue,
which typically are not seen in FD, and admittedly repre-
sent a hallmark of LSMFT(5–11) were obvious (Fig. 2D).
Perivascular collections of lipid-laden macrophages (xan-
thoma cells) were prominent. Overall, the histology was

consistent with the diagnosis of LSFMT. However, activat-
ing GNAS mutations were sought on tissue dissected from
the paraffin block. Direct sequencing of the PCR amplifi-
cation product (Fig. 2E) and NlaIII restriction analysis (Fig.
2F) unequivocally showed an R201H mutation, which led
us to conclude that the lesion was a histologically nontypi-
cal, genetically proven example of FD.

DISCUSSION

In case 1, the histological picture was considered as di-
agnostic of FD by four experienced pathologists at three
different institutions, and the radiographic picture was fully
consistent with FD. The diagnosis of FD was dispelled,
however, by the absence of demonstrable GNAS muta-
tions, leaving the diagnosis of LSMFT as the sole possible
alternative diagnosis. In the presence of a typical clinical,
histological, and radiographic picture, the absence of de-
monstrable mutation, per se, would not suffice to rule out
FD.(2) Given the somatic mosaic nature of FD, the fre-
quency of mutated cells may vary significantly in different
lesions, also as a function of age.(2) Thus, it is not incon-

FIG. 1. Case 1. (A–C) Overview (A) and details of the histology of the lesion, showing diagnostic features of FD, including (A and
B) admixture of fibrous and bone tissues, (A and B) “Chinese writing” pattern of bone trabeculae, (C) woven bone, and (C) Sharpey
fibers (arrows; scale bar: A, 300 �m; B and C, 100 �m). (D) Absence of activating GNAS mutations as shown by PCR-sequencing of
genomic DNA from biopsy (top left), curettage material (top right), cells grown in culture from curettage material (bottom left), and
biopsy of the café-au-lait spot (fresh tissue; bottom right). Normal sequence of codon 201 (shown in reverse and underlined) is shown
in all samples. (E) Agarose gel electrophoresis of the PNA-clamped PCR product. Only the mutated allele is amplified. Lane 1,
patient’s DNA; lane 2, age- and sex-matched negative control (normal donor); lane 3, age-and sex-matched positive control (mutation-
positive patient with FD); lane 4, no template, primers only. (F) PCR-RFLP analysis of GNAS mutations at codon R201. EagI digestion
of the normal allele results in 79- and 23-bp fragments (23-bp fragment not shown). The EagI-undigested mutated allele results in a
102-bp fragment. Lane 1, patient’s DNA from biopsy; lane 2, patient’s DNA from curettage material; lane 3, age- and sex-matched
normal control; lane 4, age- and sex-matched positive control (mutation-positive patient with FD); lane 5, no template, primers only.
(G) Radiographic appearance of the lesion (arrow) at admission. (H) Absence of any lesion at the corresponding site in a radiograph
taken 6 years before onset of symptoms.
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ceivable that mutation may remain undetectable, perhaps
also as a result of random sampling. However, the mutation
was undetectable in our case, even when two highly sensi-
tive methods(1,3) were used. In addition, direct evidence for
adult onset of the femoral lesion was available in this case,
further challenging the diagnosis of FD. Adult onset of FD
lesions has in fact never been documented before, and all
cases of FD are thought to represent the clinical expressions
of prenatal GNAS mutations.(2)

In case 2, conversely, the histological picture was directly
suggestive of LSMFT. In particular, the extensive areas of
secondary mineralization of the intralesional soft tissue and
the prominent perivascular collections of foam cells(5–11)

contributed to generate a picture quite departed from typi-
cal FD. However, the demonstration of the R201H muta-
tion in the GNAS gene led us to conclude that this was true
FD. In this case, the lesion was clinically detected in adult-
hood, but there was no direct evidence for its de novo de-
velopment in adult life. Before detection, however, the pa-
tient had a successful career as a professional dancer, which
per se indicates the lack of any significant physical impair-
ment for a lifetime.

The similarity of the overall histological and radiographic
picture of LSFMT with that of FD has been repeatedly
noted(5–11) and has suggested a hitherto nonclarified rela-
tionship between the two entities. Heim-Hall et al.,(10) for

example, speculated that the histology of LSMFT might
represent the reaction of FD tissue to fatigue stresses,
which may alter the histological pattern of FD. For ex-
ample, stress fractures may lead to local ischemia resulting
in extensive intralesional soft tissue mineralization,(10) as
observed in case 2. Matsuba et al.(9) showed GNAS R201
mutations in two cases of histologically diagnosed LSMFT.
Our case 2 may thus be considered as the third case of
pathologically diagnosed LSMFT in which an activating
GNAS mutation is shown, of a total of three in which it was
specifically sought. At least a proportion (and possibly all)
of the cases that are diagnosed as LSMFT based on radio-
graphic or pathological findings may therefore represent
genetically proven FD lesions, in which secondary changes
may have significantly altered the histopathological pattern.
Advocating LSMFT as a distinct entity based on radio-
graphic and pathologic findings alone(7) would thus not be
warranted. If so, histologically typical FD lesions like case 1
would paradoxically be left with no sensible differential di-
agnosis. One would be forced to conclude that R201 and
Q227 GNAS mutation-negative, adult-onset, monostotic
FD may exist as a variant of FD. Alternatively, one might
argue that, based on clinical and genetic considerations,
lesions of this kind should not be regarded as FD. If so, the
nature and identity of clinically atypical, mutation-negative,
FD-like lesions would have to be redefined, but the (GNAS

FIG. 2. Case 2. (A) Radiograph showing the lytic intertrochanteric lesion, with scattered densities and perilesional sclerosis. (B–D)
Histology showing a fibro-osseous pattern, nontypical for FD (A), and including large areas of myxoid (B, mt) and dense fibrous tissue
(B, ft), rounded trabecular of woven bone (B, b), and extensive areas of soft tissue mineralization (of ischemic type; D; mst, mineralized
soft tissue; scale bar: B, 500 �m; C and D, 100 �m). (E) R201H mutation of the GNAS gene (*). Reverse sequence of the PCR product.
(F) NlaIII digestion of the PCR product, showing the NlaIII restriction site introduced by the R201H mutation. The R201H amplifi-
cation product fragment (115 bp) is digested into 72- and 43-bp fragments, whereas the normal allele is not digested. Lane 1, patient’s
DNA from biopsy (paraffin embedded tissue); lane 2, age- and sex-matched negative control; lane 3, age- and sex-matched R201H
positive control (patient with FD).
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mutation positive) LSMFT would not be a viable option for
their alternative classification.

Further study is needed to conclusively clarify whether
true FD can arise de novo in adult life, perhaps as a result
of somatic mutations occurring in the postnatal life, as op-
posed to embryonic development. The occurrence of mu-
tation in a postnatal somatic cell, rather than in an embry-
onic cell, might result in a mutated clone of comparatively
limited size and lifespan, conceivably resulting in a low mu-
tation load in the affected tissue.(2) Certain monostotic FD
lesions detected in the proximal femur of adults might thus
be seen as pathogenetically distinct from the polyostotic FD
resulting from embryonic GNAS mutations. GNAS muta-
tion analysis has only been conducted in a relatively small
number of monostotic FD lesions to date.(1,14–16) There-
fore, no precise conclusion can be drawn as to how consis-
tently they can be clinically observed in monostotic FD
compared with the polyostotic forms and McCune-Albright
syndrome. Not inconceivably, an individual case of mono-
stotic FD may turn out to be mutation negative and there-
fore be misinterpreted as a different entity, such as LSMFT.
On the other hand, at least some cases of so-called LSMFT
in fact represent genetically proven FD. These two cases
show how uncertainties over the natural history of mono-
stotic FD may generate diagnostic pitfalls and an improper
classification of bone lesions.
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