JOURNAL OF BONE AND MINERAL RESEARCH
Volume 16, Number 9, 2001
© 2001 American Society for Bone and Mineral Research

Case Report

Gnathodiaphyseal Dysplasia: A Syndrome of Fibro-Osseous
Lesions of Jawbones, Bone Fragility,
and Long Bone Bowing
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ABSTRACT

We report an unusual generalized skeletal syndrome characterized by fibro-osseous lesions of the jawbones
with a prominent psammomatoid body component, bone fragility, and bowing/sclerosis of tubular bones. The
case fits with the emerging profile of a distinct syndrome with similarities to previously reported cases, some
with an autosomal dominant inheritance and others sporadic. We suggest that the syndrome be named
gnathodiaphyseal dysplasia. The patient had been diagnosed previously with polyostotic fibrous dysplasia
(PFD) elsewhere, but further clinical evaluation, histopathological study, and mutation analysis excluded this
diagnosis. In addition to providing a novel observation of an as yet poorly characterized syndrome, the case
illustrates the need for stringent diagnostic criteria for FD. The jaw lesions showed fibro-osseous features with
the histopathological characteristics of cemento-ossifying fiboroma, psammomatoid variant. This case empha-
sizes that the boundaries between genuine GNAS1 mutation—positive FD and other fibro-osseous lesions
occurring in the jawbones should be kept sharply defined, contrary to a prevailing tendency in the literature.

A detailed pathological study revealed previously unreported features of cemento-ossifying fibroma, including
the participation of myofibroblasts and the occurrence of psammomatoid bodies and aberrant mineralization,
within the walls of blood vessels. Transplantation of stromal cells grown from the lesion into immunocom-
promised mice resulted in a close mimicry of the native lesion, including the sporadic formation of psammo-
matoid bodies, suggesting an intrinsic abnormality of bone-forming cells. (J Bone Miner Res 2001;16:
1710-1718)
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INTRODUCTION sites are shown (Fig. 1). In addition to their remarkable
symmetry and expansile nature, the maxillary lesions
IBROUS DYSPLASIA (FD) is the most common benignexhibited a degree of lucency with occasional mineral-
fibro-osseous lesion in the jaWs® FD lesions occurring ized areas. A complete radiographic survey showed the
in the jawbones may be histologically distinctive, but also magdditional findings of lytic lesions to the right and left of
exhibit features shared by other less well-defined entities sutte midline in the mandible. Bowing and cortical thick-
as ossifying or cemento-ossifying fioronfds'> Based on ening of the diaphyseal region of the tibias and fibulae
this partial clinical and pathological overlap, the tendency Wwere present. Similar changes also were observed in the
group benign fibro-osseous lesions of the jawbones intoright ulna and radius. The spine, femora, and growth
single continuous spectrum of lesions has gained widptates all appeared normal. A bone scan revealed in-
spread acceptané¥) The very existence of entities deservcreased uptake in the maxilla and mandible, normal
ing the label of ossifying fibroma of the jawbones is quesracer distribution at the growth plates, and no uptake in
tioned by several experts? However, the recognition of a the skull base or the tibias.
defined (and defining) gene mutation provides an importantincisional biopsy specimens of the right and left maxilla
new dimension to the diagnosis of FD and a potential tool hd mandible were initially read as consistent with FD.
distinguish between these histologically similar but clinisybsequent review of the histological material at two major
cally distinct syndrome$§>°) referral centers before enrolling in the NIH study concurred
FD of the jawbones is commonly part of polyostotic FRQyith the original reading of FD. At the age of 14 months,
(PFD), whether in combination with endocrinopathieggical reduction of maxillary lesions was performed, with
(McCune-Albright syndrome [MAS]) or in their ab- removal of abnormal tissue and grafting of autologous iliac
sencé>'*) PFD results from postzygotic activating mutapone. A similar procedure was subsequently performed for

tions (R201C, R201H, and more rarely, other amino acigleatment of the mandibular lesions, followed by three fur-
substitutions) of the GNAS1 gene, encoding theubunit e syrgeries on the maxillary lesions over the ensuing 3
of the stimulatory G protein, Gs. Dysfunction of cells in theyears.

osteogenic lineage leads to replacement of the normal mary,er the same time interval, the patient sustained five

rovx1 and bong structure with da chiracteriztic typel ?;,Sbnof[hctures, all occurring as a result of minimal trauma. Sites
mal woven bone associated with an abnormal "fIbrousyt factyre included the left tibia and fibula, both clavicles
tissue comprised of cells with osteogenic phenotype. éthree fractures), and the left wrist

Multifocal skeletal lesions, notable for their asymmetri Physical examination at the NIH revealed the symmetri-
distri_bution throy_ghout the skeleton, lead to signifiqa_nt d%'al prominence of the cheeks bilaterally, and bowing of the
formity and fragility of the affected bones and are CIInIC"Jll%listal lower extremities, left greater than right. The height
expressed with marked changes in biochemical parameters . f '
of bone metabolism. Outside of the context of FD/MAS(‘%mOI weight were normal for age. He was Tanner stage | and

. ) . . the rest of the physical examination was normal. Specifi-
benign fibro-osseous lesions of the jawbones that occur In . . N
. ) . - ally, there was no evidence of Cede-lait skin pigmenta-

conjunction with a systemic skeletal syndrome (such as tfie . . .
il n, neurofibromas, or Lisch nodules. Sclerae were white

hyperparathyroidism-jaw tumor syndrome) are exceeding .
rare and often poorly characterized. Here, we report the ¢ d_e“%pted teeth were normgl._ There was no ewdence_ of
coliosis, hypermobility of the joints, or arched palate. Nei-

of a GNAS1 mutation—negative cemento-ossifying fibrom the facial b lesi the | tremity lesi
of the jawbones exhibiting hitherto unrecognized histolog- er the Tacial bone fesions nor the fower extremity fesions
ere painful to palpation.

ical features. The lesion occurred within the context of .
The Z score of the bone densitometry measurement of the

complex skeletal syndrome of bone fragility and bowing . ;
with diaphyseal sclerosis of the long bones, likely fittingPN€ Dy dual-energy X-ray absorptiometry (DXA) was

into the profile of an emerging clinicopathological entit)yvithinthe normal range. An iliac crest biopsy specimen also

that we suggest should be called “gnathodiaphyseal dyspl@S unremgrkable on qualitative and quantitative assess-
sia.” ment. Specifically, it failed to show a reduced trabecular

bone mass as a basis for the bone fragility (percentage of
trabecular bone volume [BV/TV%¥ 15.4; normal range
CASE HISTORY for age, 13.5-22.9 years). Serum electrolytes, calcium,
phosphorus, magnesium, parathyroid hormone, 25- and
The patient, a 5-year-old white boy, was enrolled in ah,25-vitamin D, thyroid function tests, and insulin-like
ongoing study on the natural history of PFD conducted gtowth factor 1 (IGF-1) were normal. Alkaline phosphatase
the National Institutes of Health (NIH protocol 98-D-0145was elevated only minimally (345 Ulliter; normal range,
after a diagnosis of PFD was made elsewhere. He was th#56—320 Ulliter). Other markers of bone metabolism in-
child of nonconsanguineous parents with no family historgluding bone-specific alkaline phosphatase, N-telopeptide,
of genetic or skeletal diseases or neurofibromatosis. and the pyridinium cross-links were within the age-specific
He presented at the age of 13 months with bilateratormal ranges. Urinary creatinine clearance, calcium, mag-
relatively symmetric, expansile lesions in the maxillaryesium, tubular maximum reabsorption of phosphorus, and
bones associated with a sinus infection. Radiographéenino acid screen were normal. Karyotype was normal
examinations at various ages and of various anatomiddb,XY).
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FIG. 1. Radiological findings. A coronal com-
puted tomography (CT) scan with bone windows
through the midmaxilla (a) shows bilateral, rel-
atively symmetrical expansile lesions of the
maxilla. The lesions are composed predomi-
nantly of soft tissue (asterisks) with occasional
punctate areas of calcification (arrows). An an-
teroposterior radiograph of the tibias and fibulae
(b) shows diaphyseal cortical thickening and lat-
eral bowing.

MATERIALS AND METHODS serum (Equitech-Bio, Inc., Kerrville, TX, USA), 16 M
dexamethasone (Sigma, St. Louis, MO, USA), and“ld
L-ascorbic acid phosphate magnesium salt (Wako, Osaka,

Fresh pathological tissues were used for cell culturedapan). A single cell suspension was obtained by repeated

mutation analysis, and histological evaluation. Tissues uspipetting and serial passage through needles with decreasing

for histology were fixed with 4% neutral buffered formalindiameter and a 7@:m pore size nylon cell strainer (Becton

for 2 h at4°C. After fixation, samples were decalcified withDickinson, Franklin Lakes, NJ, USA). Cells were then

4% EDTA in phosphate buffer, pH 7, and embedded iplated at approximately 0.5 10° nucleated cells/cfin

paraffin or directly embedded in methylmethacrylat@5-cnt and 175-crfi flasks to generate a high number of

(MMA) without decalcification. Five-micrometer-thick sec-colonies. During the first passage, all colonies were com-

tions from paraffin blocks were used for standard hematokined to obtain a multistrain-derived population.

ylin and eosin (H&E) staining and immunohistochemistry;

3- to 5-um thick sections were cut from MMA blocks andpjytation analysis

stained with Von Kossa stain.

Histology

GNAS1 mutation analysis was performed both by stan-
dard polymerase chain reaction (PCR) amplification of the
relevant target DNA followed by DNA sequencing, or by a

For backscattered electron (BSE) imaging studies, MMpolypeptide nucleic acid (PNA)-based DNA sequencing
blocks were trimmed, polished, and carbon-coated. BSE irnethod as previously describ€d Briefly, genomic DNA
aging and the density of mineralization of the bone tissue wef@ONA) was extracted from fresh tissues and cell cultures
evaluated in a digital SEM (Zeiss DSM 962 with Kontrorby the Qiamp Tissue kit (Qiagen, Valencia, CA, USA)
IBAS external control computer, Zeiss UK Ltd., Welwynaccording to the manufacturer’s instructions. A 300-base
Garden City, Herts, UK) using standardized conditions preypair (bp) fragment of the Gsgene (GenBank accession
ously describet” A similarly prepared sample of FD bonenumber M21142) including the R201 codon was amplified
from our files was studied for comparison. using the following primers: sense,-6TTTCAGGAC-
CTGCTTCGC-3 (bases 420-438), and antisens€; 5
GCAAAGCCAAGAGCGTGAG-3 (bases 728-746). A
PNA sequence complementary to the wild-type sequence

Bone marrow stromal cell cultures were established &mino-terminal 5CGCTGCCGTGTC carboxy-terminal
previously describett® Briefly, cells were released by 3'; bases 436-447) was added to the reaction mixture to
scraping fresh bone marrow tissues in nutrient medium thatevent the binding of the sense primer to the normal allele.
consisted ofa-modified minimum essential mediuna« This allowed the selective amplification and sequencing of
MEM; Life Technologies, Grand Island, NY, USA), 2 mMthe mutated allele. The target gDNA was amplified in a
L-glutamine, 100 U/ml penicillin, 10Qug/ml streptomycin standard PCR reaction mixture containing.@ PNA. After
sulfate (Biofluids, Rockville, MD, USA), 20% fetal bovine 15 minutes of denaturation at 94°C, 40 cycles of amplifi-

Backscattered electron imaging

Bone marrow stromal cell cultures
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FIG. 2. Histology of the jaw lesion (a—c).
Large eosinophilic masses of cementum-like
material €) interspersed in a fibrous background
with variable cellularity. (d—f) Arrows point to
psammomatoid structures. Note that the
cementum-like material is acellular. (a—e) H&E-
stained paraffin sections. (f) von Kossa staining
of undecalcified MMA section. Asterisk in panel
b identifies an abnormal hyalinized blood vessel
for comparison with Fig. 4.

cation were performed at the following temperatures: 94°diluted 1:200 in PBS and 0.1% BSA for 30 minutes at room

for 30 s, 68°C for 60 s (to allow the binding of the PNA)temperature. Sections were then washed with PBS and 0.1%

55°C for 30 s (to allow the binding of the sense primer), an@riton X-100 four times and exposed to peroxidase-

72°C for 60 s. The final extension was 7 minutes at 72°Conjugated extravidin (Sigma) diluted 1:50 in PBS and

The PCR product was purified using the Promega Wizafid1% BSA for 30 minutes at room temperature. The perox-

PCR Preps DNA Purification System (Promega, Madisoidase reaction was developed using’3j&aminobenzidine

WI, USA) and then, sequenced using an internal (revers@AB) tetrahydrochloride (Sigma) as substrate.

primer (5-CCACGTCAAACATGCTGGTG-3) by using

dRhodamine dye-Ferminator cyqle seguencing with Ampjj; vivo transplantation assay

Taqg and the Perkin Elmer Applied Biosystem 377 Auto-

mated sequencer (Palo Alto, CA, USA). Multicolony-derived strains of bone marrow stromal cells

were implanted into immunocompromised mice as described

previously*® Briefly, bone marrow stromal cells were ex-

panded ex vivo, passaged, and cells of the second passage were
Sections from paraffin-embedded tissue were immuneesuspended in nutrient medium. Cell suspensions were incu-

stained fora-smooth muscle-specifieSM) actin and ma- bated with hydroxyapatite/tricalcium phosphate ceramic pow-

trix metalloproteinase 2 (MMP-2/gelatinase A). Afterder (Zimmer, Warsaw, IN, USA), to allow the adhesion of

deparaffinization, sections were exposed to 3% hydrogealls to ceramic particles, and then implanted into the subcutis

peroxide for 30 minutes to inhibit endogenous peroxidasg NIH-bg-r-xidBR (beige) mice (Harlan Sprague—-Dawley,

activity and incubated fol h with normal rabbit serum Indianapolis, IN, USA). Transplants were harvested at 8

(Dako, Glostrup, Denmark) diluted 1:10 in phosphateweeks, fixed with 4% buffered formalin, and processed rou-

buffered saline (PBS) and 0.1% bovine serum albumiinely for paraffin embedding.

(BSA). Primary antibodies were applied overnight at 4°C at

the following concentrations: ant-SM actin (clone 1A4

Dako), 1:50; and anti-human MMP-2 (Chemicon Interna- RESULTS

tiqnal, _Temeculg, C_A, USA), 2Qug/ml. After incubation .h/lutation analysis

with primary antibodies, slides were washed four times wit

PBS and 0.1% Triton X-100 and incubated with biotinyl- No mutations of the GNAS1 gene were detected on analysis

ated rabbit anti-mouse immunoglobulin G (IgG; Sigmadf the amplification product of gDNA from either DNA ex-

Immunohistochemistry



1714 RIMINUCCI ET AL.

FIG. 3. BSE imaging. Plastic
embedded blocks were microm-
illed, carbon-coated, and studied
in a Zeiss DSM962 automated
digital SEM at 20 kV and 0.5 nA.
(a) Overview of the gnathodi-
aphyseal syndrome (GDS) le-
sional tissue showing irregular
masses of acellular mineralized
material and more minute, rounded
mineralized bodies. Whiter areas
represent higher mineralization
density. (b) Detail of acellular
cementum-like mineralized tis-
sue. Note the absence of osteo-
cytic lacunar spaces. (c—f) Details
of the psammomatoid structures.
Note the concentric layers of
mineralized material of different
mineral density (arrow in d).
(g—i) Overview and detail of a
typical sample of maxillary FD
bone shown for comparison. Note
the low mineralization density
and the high density of large os-
teocytic lacunar spaces. (f and h)
Pseudocolored versions of panels e
and g, respectively. BSE signal in-
tensity was calibrated by measur-
ing the values obtained from
monobrominated and monoiodi-
nated dimethacrylate standafti.
The color lookup table contains
eight equal ranges as explained in
the inset scale image. The value
from Br is adjusted to zero and that
from | to 255. The ranges of values
shown, and the GDS bone (f) is
within the range of normal mature
bone. This contrasts with many re-
gions of the FD reference case (h)
in which values are exceptionally
low, even for normal immature
bone.
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tracted from fresh lesional tissue or DNA from cultured strashape change and Sharpey fiber Btewere not ob-
mal cells. Even after selective amplification of the putativeerved. Masses of acellular cementum-like material were
mutated allele using a PNA-based method, with an estimateghttered within a background of fibrous tissue with variable

sensitivity of 1:200 cells, mutations were not detected.  ce|lylarity and vascularity (Figs. 2a—2c) but overall distinct
_ from the typical fibrous background of FD. Psammomatoid
Histology structures (i.e., multiple round mineralized spherules with a

Histology of new bioptic material from the jaw |esi0nsla_1m_ellated internal structure) wgre frequgnt (Figs. 2d—2f)..A
showed a fibro-osseous pattern in which features diagnosiignilar pattern was observed in the histological material
of FD (including recently identified ones such as osteoblabm all previous surgical procedures available for review.
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FIG. 4. Von Kossa stained, undecalcified
MMA sections showing the deposition of min-
eralized (black) cementum-like material within
the walls of abnormal blood vessels. Asterisks in
a—c are for comparison with Fig. 2b, and identify
blood vessels with markedly thickened (“onion-
skinned”) hyalinized walls. Arrows identify the
narrowed lumen of the abnormal vessels. A
patent lumen of the mineralized vessels is easily
distinguished in d—f.

BSE microscopic analysis of the current bioptic materigbtromal cell transplantation into immunocompromised
showed again irregular masses of cementum-like materiaice
and psammomatoid structures (Fig. 3). The latter were ) ) )
concentrically lamellated, focally coalescent, acellular, and Stromal cell strains were isolated in culture from the
contained a hypermineralized core. Masses of cementul{OPtic material obtained from the jawbone lesions. After
like material were also entirely acellular and highly minerEXPansion in culture, the StFOma' cell stralns. were _trans-
alized (Figs. 3a—3f). These findings contrasted with t anted into the subcutis of immunocompromised mice to
comparatively much lower mineralization and high cellu: etermine their ability to form normal bone and marrow or
larity of a typical FD bone sample from a typical GNAS to recakpltulate an ?bnoanaI flbro_-osseouis tls?ue. Harvest:ed

) e ) o w ran n ic “ossicles” form

mutation—positive patient, which is presented for compatrj- eek posttransplant, the ectopic “ossicles” formed by the

Fias. 30-3i). Based on th b fi the di lesional cells consisted of extensive fibrous tissue and
son (Figs. 3g-3i). Based on these observations the diagn antyamountsofbone (Fig. 6a). No hematopoietic marrow

of psammomatoid cemento-ossifying fibroma of the jawgas formed. It was noted that the bonelike material formed
bones was made. _ _ by the lesional cells often was distributed away from the
Further study of the histology of the maxillary lesionyarier surfaces and organized in spheroidal structures re-
showed unusual features that are either general—aging within the fibrous tissue (Figs. 6b—6d). Some of these
hitherto unrecognized—features of cemento-ossifying fktructures were generally reminiscent of the “psammoma-
broma at large or perhaps unique to the lesion observgfig” structures observed in the native lesion. Transplanted
in this patient. Study of undecalcified MMA sectionsells from an age-matched normal donor that were used as
surprisingly showed that most of the calcified materiad control formed new bone on the surface of the ceramic
corresponding to the cementum-like structures reprearrier and supported the formation of a hematopoietic
sented aberrant calcification of thickened, hyalinized vasiarrow as was shown previously (data not shown).
cular walls (Figs. 4a—4f).
Immunohistochemical staining showed the presence of
«a-SM actin-expressing fibroblasts (myofibroblasts) in the DISCUSSION
context of the fibrous tissue (Fig. 5a), and also disclosed an
unusual pattern of “disintegration” of the muscle coat of Distinguishing true FD from its genetically unrelated
intralesional vessels (Fig. 5b). Here, aberrant expressionmimics has multiple clinical implications, ranging from the
MMP-2 (Figs. 5¢c and 5d), which is known to occur inneed to assess carefully the endocrine status and overall
growing or regressing blood vess&9,also was observed. skeletal metabolism of individual patients to therapeutic
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FIG. 5. Immunohistochemistry of the jaw-
bone lesion. (aj-SM actin was expressed in the
fibroblast-like cells within the fibrous tissue. (b)
The lacelike pattern observed within the intrale-
sional vessels suggests disintegration of the mus-
cular coat. (¢ and d) Immunolocalization of
MMP-2 was observed in the fibrous component
as well as in the blood vessel wall.

FIG. 6. In vivo transplantation assay. (a) The
low power magpnification of the “ossicle” formed
by the lesional cells, which were expanded in
culture and transplanted into the subcutis of im-
munocompromised mice. (b) At higher magnifi-
cation, hematopoietic marrow was found to be
absent and newly formed bone was scarce. (c)
Spheroidal cellular or (d) acellular structures,
highly reminiscent of the psammomatoid-like
bodies observed in the native lesion, also were
observed.

options to the low yet defined risk of malignant transformdindings. However, as this case exemplifies, a careful con-
tion linked to GNAS1 mutation$Y These considerations sideration of subtle histological characteristics of FD (os-
suggest the need to attain a molecular diagnosis of RBoblast shape change, Sharpey fibers, and hyperosteocyto-
whenever possible, especially in cases with atypical clinicais??) also has a significant diagnostic impact.
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In the case reported here, clinical, histological, and mdérom the degenerating vascular wall. We also observed the
lecular data concurred in ruling out the diagnosis of FDexpression of MMP-2 within the lesional vascular walls
Clinically, the absence of radiological changes typical dfFig. 5). Although MMP-2 normally is not observed in
FD, as well as the absence of skin pigmentation or endsteady-state blood vessel walls, it is known to be expressed
crinopathies, made the diagnosis of FD/MAS unlikely. Fuduring phases of angiogenesis and also of regressive vas-
thermore, there were no significant changes in biochemiaallar change€® Taken together, these observations raise
markers of bone metabolism. A sustained elevation of marttte point whether vascular changes have a pathogenic sig-
ers of bone formation and bone resorption is, in contrastificance in cemento-ossifying fibromas of the jaws, which
common in FO?? Histologically, the jaw lesions could be would be a novel way to view these elusive pathological
classified as cemento-ossifying fibrofaather than FD. entities. At this time, we cannot determine whether these
Activating missense mutations of the GNAS1 gene (R201@bservations apply to the lesion type at large (i.e., to all
and R201H) are associated consistently with all forms of F&b-called cemento-ossifying fibromas) or specifically to the
of bone, whether occurring in the context of the MAS or asingle case presented here, in which, as detailed in the
polyostotic disease in the absence of endocrine changedalowing paragraph, the jawbone lesions occurred within
as isolated monostotic lesioRs) Thus, detection of the context of an unusual systemic skeletal syndrome.
GNAS1 mutations in lesional tissue or in cells derived from In the case presented here, ruling out the diagnosis of FD
it can be used as an important diagnostic aid in identifyinglso imposed the need to reconsider the nature of the
FD of bone. Molecular analysis failed to show GNASZXhanges in the peripheral skeleton. Although repeated frac-
mutations in the case presented here. Therefore, it was feltes are relatively common in FD, typical FD was never
that the observed maxillary lesions represented an instanedicated radiographically in any of the bones that fractured.
of a genuine, GNAS1-R201 mutation—free, non-FD fibroFhe long bones of the limbs also exhibited diaphyseal
osseous lesion. The recognition of even an individual suclrtical thickening and bowing, findings that are not a
case indicates the need to avoid the blurring of the bounddgature of FD. The association of bone fragility, bowing/
between FD and partially similar but genetically distinctortical thickening/undermodeling of tubular bones, and
fibro-osseous lesions. These include ossifying and cementitro-osseous lesions of craniofacial bones has been re-
ossifying fiboromas of jawbones, and clinicopathologicgborted in several kindreds as an autosomally inherited
variants thereof. The tendency to regard FD and thesait®**?® A similar syndrome also has been reported as
non-FD fibro-osseous lesions as variants of an essentiallycurring sporadicall{’-?%2” Some degree of phenotypic
single entity has gained broad acceptance in recent {/&arsvariability occurs across different patients that have been
In contrast, as this case highlights, a clear distinctioregarded as examples of this syndrome. We believe that our
between GNAS1 mutation—positive FD and GNASDatient represents a further instance of this poorly charac-
mutation—free (and histologically similar yet distinct) fibroterized syndromic association. Our patient exhibits the type
osseous lesions remains important in view of its general anfljaw lesions, long bone abnormality, and fracture diathesis
applicative implications. described previously by Akasaka et &, Leven et al®®

In our case, a detailed study of the histology of the jaolavita et al@” and by Nishimura et al. (cases 1 and
fibro-osseous lesions disclosed a few previously unrecag)®® Previous hypotheses as to the nature of this unusual
nized features of the pathological entity known as psammsyndrome have included a specific and as yet uncharacter-
matoid cemento-ossifying fibroma. Perhaps the most suzed variety of osteogenesis imperfecta (Ol). However, the
prising finding was the presentation of evidence that a largetential underlying gene defect has never been identified in
proportion of the cementum-like mineralized structures aphese patients. Based on this and the lack of typical clinical
peared to be located within thickened walls of intralesion&tatures of Ol in the reported cases, bone fragility remains
arteries (Figs. 3 and 4). This was made apparent by the uke only possible association to Ol, a link that is tenuous at
of MMA sections (Fig. 4) in which mineral is preserved andest. Akasaka et & proposed the term “gnathodiaphyseal
a resolution advantage is gained from the ability to cudclerosis” for this entity. Because sclerosis is not a feature of
sections at a nominal thickness ofufh. In conjunction with  the jawbone lesions and is an inaccurate way of conveying
this observation, we also noted by immunolabeling thahe cortical thickening of long bones, we propose the sub-
many of the intralesional arteries showed an apparent d&titute label of “gnathodiaphyseal dysplasia.” This term also
ruption of the muscle coat. Abundant cells with a fibroblaemphasizes the likely congenital character of the disorder
tic appearance but expressing the smooth muscle markself, if not of the individual lesions, and their surmised
a-SM actin were seen in the adjacent fibrous tissue. brevelopmental nature. The potential underlying genetic sub-
general, detection o&-SM actin within cells of otherwise strate remains an interesting challenge. We observed that
fibroblastic morphology usually is taken to identify myofi-the ability of the lesional cells to form psammomatoid
broblasts at the light microscopy level. This cell type, aburstructures—a histological hallmark of the lesion—was re-
dant in reparative tissues and in several lesions of extraskiined on their transplantation in immunocompromised
etal organ$?® has not been reported, to the best of oumice. In this respect, in the transplantation assay the lesional
knowledge, in any benign fibro-osseous lesion of the skealells behaved as skeletal stromal cells carrying known (nat-
eton. In this case, the detection of “fibroblastic” cells exural or targeted) genetic changes; that is, they recapitulate
pressingx-SM actin around blood vessels noted for changeke lesion from which they are derivéd:*82%29This sug-
in their muscle coats might suggest their potential derivatiggests that the phenotypic property of generating a fibro-
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osseous tissue with abnormal mineralizing structures is in-
herent to the lesional cells, which would be consistent with
an as yet undefined genetic trait.
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