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El-Mofty Case #1

History: 52 year old woman had left nasal obstruction and epistaxsis of several months duration. CT scan
showed a soft tissue mass present at the left ethmoid sinus and extends through the medial orbital bone

and the floor of the left anterior cranial fossa. A biopsy was performed.
Diagnosis: Glomangiopericytoma (GPC) (Hemangiopericytoma-like tumory).

Glomangiopericytoma is an indolent (benign/borderline malignant) perivascular spindle cell neoplasm
with myoid differentiation. It is clinically, morphologically and biologically different from

hemangeopericytoma of soft tissue. Phenotypically it is related to perivascular glomus-like myoid cells.

GPC is a rare sinonasal neoplasm usually presents as a nasal mass with unilateral nasal obstruction and
epistaxis. It may extend to adjacent paranasal sinuses. There is no gender predilection and it occurs over
a wide age range, but most commonly seen in the sixth to the seventh decades. CT scans show opacity

with possible bone erosion.

Microscopic examination shows small uniform spindle-shaped cells with indistinct cell borders forming
short, interlacing fascicles. There is little interstitial collagen. The vascular patterns are less intricate
(staghorn) than in the case of classical HPC. Usually, there is a characteristic perivascular hyalinization.
The cell distribution is orderly with rare atypia or mitosis. The tumor cells are immunoreactive for
vimentin, smooth muscle actin, muscle-specific actin. Occasionally, they may be positive for CD34 and

S100 protein. The cells are however negative for cytokeratin, NSE, and CD31.

The differential diagnosis includes benign and malignant spindle cell neoplasms, including; classical HPC,

solitary fibrous tumor, leiomyoma, leiomyosarcoma, spindle cell carcinoma, and spindle cell melanoma.

Surgery is the treatment of choice. The tumor is considered radioresistant. GPC is an indolent neoplasm
with local recurrence which may be as high as 30%, usually due to inadequate excision. Recurrence may
occur after 1-2 decades. Aggressive behavior (malignant glomangioperycytoma) is rare and is usually

associated with large tumor size (>5 CM), invasion, Mitosis (>4/10HPF), necrosis, nuclear atypia and high

proliferative index (>20%).
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El-Mofty Case # 2

History: The patient is a 34 year old man who complained of double vision and ptosis of the left eye, of
recent onset. Radiographic examination showed an expansive, bone destructive lesion of the clivus
which caused a bulge in the sphenoid sinus and posterior nasopharynx. A trance-nasal biopsy was

performed.
Diagnosis: Chordoma

Chordoma is a low grade, slow growing, bone-destructive neoplasm of the axial skeleton. It recapitulates
the notochord and may arise from its vestigial remnants. It may occur anywhere from the base of the

skull and down along the vertebral column. 30% are spheno-occipital (cranial).

Cranial chordomas are rare in children. The average age is 35 years as compared to 50 Years for other
sites. The male to female ratio is 2:1. Symptoms include: headache, cranial nerves palsy, diplopia, which
is common due to VI nerve involvement. The tumors may occasionally present as a nasopharyngeal
mass with nasal obstruction. CT scans and MRI show osteolytic lesions with extra-osseous extension.

Typically, MRI show low T1 and High T2 weighted signal intensities.

Microscopically, chordomas show a characteristic lobular growth pattern composed of epithelioid to
spindle cells dispersed singly or in chords and clusters in a myxoid stroma. Hypercellular as well as
hypocellular areas may be present. The cells have abundant eosinophilic cytoplasm that shows
vacuolization, which may be intense with soap bubble appearance (physalliphorous cells). Nuclear
pleomorphism may be found and mitosis is rare. The tumor cells show positive reactivity to CK, EMA,

$100 and vimentin and are negative for MSA, SMA, and Desmin.

Two clinicopathologic variants are known; chondroid chordoma, with variable amounts of cartilage
affecting younger patients and has a better prognosis. The other is dedifferentiated chordoma, which

has a high grade sarcoma component and a very bad prognosis.

The differential diagnosis of chordoma includes; giant notochordal rests, mucin producing Metastatic

carcinomas, myxoid chondrosarcoma, myxoid liposarcoma, and pleomorphic adenoma.

Complete surgical excision is the treatment of choice but because of location in the base of the skull,

complete excision is not always possible and recurrence is common. Distant metastasis (7%) may occur



late in the course of the disease. The most commonly affected sites in descending order are the lungs,

liver, bone, and lymph nodes

More recently, using proton beam radiation after surgery, the 5 year Disease free survival is 80%.
Younger age and chondroid morphology are associated with better outcome. Childhood chordomas,
larger tumors, tumor necrosis, dedifferentiated morphology are associated with poor prognosis with 6-

12 months overall survival.
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El-Mofty Case # 3

History: 33 Year old man has progressive right facial swelling and nasal obstruction. CT scans showed a
5.5 CM soft tissue mass with areas of calcification centered on the left maxillary sinus, with bone

expansion and extension in the medial orbit and right nasal cavity.
Diagnosis: Mesenchymal Chondrosarcoma.

Mesenchymal Chondrosarcoma (MC) is a malignant tumor characterized by a bimorphic pattern
composed of highly undifferentiated small round cells and islands of well differentiated hyalin cartilage
and often exhibiting a hemangiopericytoma-like vasculature. MC makes up to about 5% of

chondrosarcoma.

MC may occur at any age. However, the peak incidence is the second and third decades. Males and
females are equally affected. The tumor has a widespread skeletal distribution yet the craniofacial
bones, particularly the jaws, are most commonly affected. Extraskeletal involverment may occur in
about 25% of the cases, particularly in soft tissue and the meninges. Radiographically the tumor is
expansive, lytic and destructive with poor margins. However, some may have well defined margins.

Mottled calcifications are sometimes prominent, and extraosseous extension in soft tissues is common.

Microscopically the tumor is characterized by a biphasic pattern, featuring undifferentiated small cells
with round dark nuclei, resembling Ewing’s sarcoma, with hemangiopericytoma-like vasculature,
associated with islands of hyalin cartilage that vary in size and amount of calcification, and may
resemble low grade chondrosarcoma. The small cell component, like Ewing/PNET tumor cells, stains
positively for Vim, Leu7, and CD99. Cells in the chondroid areas are positive for S$100. A few cases of MC
demonstrate a chromosomal translocation, t (11;22)(q24;912), similar to that which occurs in Ewing’s

sarcoma.

The differential diagnosis of MC includes Ewing/PNET, small cell osteosarcoma and

hemangiopericytoma.

The clinical course of MC is variable. Early metastasis and death occur in some cases while others are
characterized by protracted course with long term survival. Recurrence and metastasis have occurred

more than 10 years and in some cases as long as 20 years, after treatment. Metastasis is commonly to



the lung but also to lymph nodes and bone. 5 year overall survival is 40-50%. 10 year rate is lower. In

head and neck cases death due to disease is 35-80%.
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El-Mofty Case # 4

History: The patient is a 54-year-old man who worked as a wood worker in the furniture business for
many years. He complained of right nasal obstruction with sinus pressure and tearing of the right eye of
several weeks duration. He was treated with antibiotics for sinusitis without improvement. A CT scan

showed a nasal mass involving the ethmoid sinus and extending into the orbit.
Diagnosis: Intestinal-type Adenocarcinoma of the Nose (ITAC)

ITAC is a primary malignant sinonasal neoplasm that bears a close resemblance to adenocarcinoma of
the intestines and also to intestinal mucosa, such as villus structures, absorptive cells, goblet cells,

Paneth cells, endocrine cells and occasionally muscularis mucosa.
Two clinicopathologic variants of ITAC of the nose are known:

Type 1: Occupational type (O-ITAC)
Type 2: Sporadic type (S-ITAC)

In both types the most common presenting symptom is unilateral nasal obstruction rhinorrhea and
epistaxis. Larger lesions are associated with pain, facial swelling, visual and neurologic symptoms. Early
lesion may present radiographically as a soft tissue mass with little bone destruction. Other lesions may
cause considerable bone damage and invasion of subjacent structures such as the orbit and cranial

cavity.

O-ITAC is considerably more common than S-ITAC. Occupational hazards include, wood dust exposure as
in the furniture industry (70-500 fold relative risk), leather industry (shoe and boot) and possible flour
exposure as in bakers. 80-90% of patients are men with an average age of 58 years. The most common

sites are the roof of nose and ethmoid.

Sporadic ITAC are very uncommon. There are no known etiologic factors. Males are equally affected as
females. The average age is also 58 years. The common sites of involvement are the nasal wall and

maxillary sinus.



Five microscopic types of ITAC are known; papillary, colonic (more common than the other types),
mucinous, solid (very rare), and mixed (composed of some or all of the other types). Microscopic

subtypes correspond to tumor grade with papillary being the lowest and solid is the highest grade.

The papillary variant is composed of finger-like projections covered with simple or stratified and
crowded tall columnar nonciliated cells with minimal atypia. Goblet cells may or may not be present.

Glandular invasive elements are usually found. However in-situ cases are also described.

The colonic type shows predominance of tubuloglandular architecture with increased nuclear
pleomorphism and mitosis. Tall columnar cells are crowded and may be interspersed with goblet cells,
more closely resembling adenocarcinoma of the large intestine. Villi-like intracystic papillary projections
may be seen. The mucinous type is characterized by abundant mucinous stroma with clusters of cells,
individual glands and scattered signet ring cells. Pools of mucous are separated by thin connective tissue

septa.

The majority of tumors are CK7 + (only a minority of cases may be negative, like primary colon
adenocarcinoma), CK20 + (also positive in colon cancer), CDX2 + (intestine specific transcription factor
usually positive in colon Ca.), and Villin + (intestinal cytoskelton protein). The neurondocrine cells are:

SYN+ CHR + and may express gastrin, serotonin and somatostatin.

The differential diagnosis includes metastatic Gl adenocarcinoma and primary non-intestinal type
adenocarcinoma of the nose. ITAC is less likely to be CEA+ than Gl metastasis and is more likely to have
neuroendocrine cells reactive with SYN and CHR. Surface epithelial dysplasia is consistent with primary
ITAC. Clinical evaluation is important to rule out Gl primary. Primary nonintestinal type adenocarcinoma
of the nose is very rare and tends to be low grade. There are no known occupational or environmental
factors. It is composed of well differentiated small glands, lying back to back and consisting of one cell

population with no goblet or Paneth cells. The tumors are CK7+, CK20 -, Villin -, CDX2-, SYN- and CHR-.

Complete surgical excision is the treatment of choice. However, repeated local recurrence is common
with ultimate invasion of orbit and cranial cavity. Regional and distant metastasis are not common (10-
20% and 10-30% respectively). 60% of patients die of their disease usually within 3 years. Survival is

related to histologic type and stage of disease.

3 Year Survival by tumor type (79 Cases)



Papillary: 82%

Colonic: 54%
Mucinous: 40%
Solid: 36%
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Eversole Case #1

OLFACTORY NEUROBLASTOMA, ESTHESIONEUROBLASTOMA

The olfactory neuroblastoma (ONB) is a small round blue cell tumor that derives from the olfactory bulb
with growth in the nasal cavity roof. Rarely ectopic tumors are seen either intracranially or within a sinus
cavity. These tumors present with a lobular growth pattern, the tumor islands being separated from one
another by mature fibrous stromal elements, The nuclei show a granular staining pattern (“salt &
pepper”) with veil like filmy cytoplasm. Smaller hyperchromatic cells are interspersed. Homer Wright
pseudorosettes are seen occasionally consisting of a central core of neurofirillary material. Flexner-
Wintersteiner rosettes seen in adrenal neuroblastoma are rarely seen in ONB. The differential diagnosis
includes PNET/Ewings, sinonasal undifferentiated carcinoma (SNUC), small cell carcinoma and
neuroendocrine carcinoma. Differentiating one from the other is aided by molecular assays, fluorescent

insitu hybridization for translocations, and gene expression utilizing immunohistochemical markers.

Translocations with any degree of specificity have not been found in ONB whereas the PNET/Ewings
neoplasms exhibit a consistent and diagnostic t(11:22) translocation. The tumor cells of ONB are positive
for the neural markers synaptophysin, chromogranin, neuron specific enolase, neurofilament protein,
beta tubulin and microtubule associated protein. An outer sustentacular cell layer surrounding the solid
nests is positive for S-100. Simple keratin markers like CK 7, 8 and 19 are absent, a feature that aids in

ruling out SNUC which is positive for these epithelial markers.

ONB presents with nasality, obstruction and epistaxis. It represents 2% of all sinonasal tumors and

shows a bimodal age peak in the 2" and 6™ decades without sex predilection.

The tumor grows slowly and is visualized by rhinoscopy and MRI where it invades and fills the upper
nasal passages and expands and erodes bone. Outcome is based on histopathology and clinical grading.
The Hyams histologic grading system classifies tumors into four grads with grade 1 showing minimal
pleomorphism, prominent neurofibrillary matrix, presence of HW rosettes, absent mitoses and absent
necrosis whereas grade 4 tumors are highly pleomorphic, lack matrix, fail to show rosettes and are
associated with necrosis and marked mitotic activity. It is likely that previous studies have included

SNUC as a grade 3 or 4 ONB. Clinically, modifications of the Kadish or Dulguerov system are used with
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stage 1 or A, confinement to nasal cavity , having 5 year survival over 75%, stage 2 or B, nasal and

paranasal sinus involvement about 70% and stage 3 or C, extrasinonasal extention less than 50%.
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Eversole, Case #2

MIDLINE ANAPLASTIC CARCINOMA WITH NUT REARRAGEMENT

This tumor, arising in a child off the midline of the tongue is characterized by sheets of epithelioid cells
that often fail to show contiguous attachments (large anaplastic round cell tumor). The nuclei are large
and rhabdoid in appearance with copious eosinophilic cytoplasm. The differential includes large
anaplastic T cell ymphoma, anaplastic carcinoma, extrarenal rhabdoid tumor and epithelioid sarcoma.
The cell population was positive for cytokeratins and vimentin and negative for most other markers

including p63.

Due to the anaplastic nature of the tumor and occurrence during childhood, a midline anaplastic
carcinoma with nut gene rearrangement was considered. These tumors are not restricted to children
but do tend to arise in midline locations in the head and neck area, particularly the larynx and sinonasal
tract. These tumors are primarily anaplastic carcinomas and are positive for p63.. Even when the cell
population is undifferentiated, foci of squamous differentiation can be identified. Some published series

mention that 10-20% of tumors diagnosed as SNUC are in actuality NUT carcinomas.

A translocation with genetic rearrangement occurs involving the nuclear protein from testis (NUT) on
chromosome 15 and bromodomain sequences (BRD4) on chromosome 19. t(15:19). The transcripts
generate a fusion protein that favors cell cycling. The diagnosis can be confirmed by employing an
antibody to the Nut rearrangement fusion protein that shows nuclear localization. Sequencing and FISH

are also useful diagnostic techniques for identifying the translocation.

The young lad in this instance died from disease four months following the diagnosis. This represents

the typical outcome of these high grade tumors.
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Eversole Case #3

ALVEOLAR RHABDOMYOSARCOMA

The alveolar variant of rhabdomyosarcoma (ARM) in the head and neck area is more common in adults
and favors the nasopharynx and paranasal sinuses, the sphenoid sinus being more often affected. Since
it is quite rare, it may be overlooked when assessing small round blue cell tumors of the sinonasal tract.
In this case, the classic alveolar pattern is only evident in focal areas, with more diffuse foci (solid
variant) seen in others. The alveolar clusters are made up of round nuclei with a “floating” noncohesive
pattern. These nuclei are not pleomorphic, although mitotic figures are present. Sometimes clear cells
are present. The differential diagnosis includes olfactory neuroblastoma, SNUC, Ewings/Pnet
neuroendocrine tumor, neuroendocrine carcinoma, Merkel cell carcinoma, small round cell carcinoma

and lymphoma.

Clinically, ARM grows within the sinonasal air way spaces and may ultimately invade and expand the
boney walls and extend cranially or into the orbit. The chief symptoms include nasal obstruction, visual
changes, epistaxis and bone enlargement of the face. When a grape like pattern of growth is seen akin

to rhabdomyosarcomas of the GU tract, they are then referred to as botryoid variants.

Molecular lesions are evident in both childhood and adult ARM consisting of two specific translocations.
These include t(2,13)(g935;914) and t(1,13)(p36;q14) engendering two different fusion proteins, PAX3-
FOXO01 and PAX7-FOXO1 respectively. Children with PAX7-FOXO1 experience an improved prognosis.
These molecular lesions are detected by sequencing or FISH. From a diagnostic viewpoint, one should
always consider ARM in the differential of small round blue cell tumors of the sinonasal tract and order
confirmatory muscle markers by IHC. The cells are positive for desmin as well as muscle specific actin,

myoglobin, nuclear MyoD1 and nuclear myogenin
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Eversole, Case #4

ANAPLASTIC PLASMA CELL MYELOMA

Plasma cell malignancies are primarily bone marrow derived neoplasms that manifest multicentric
distribution (multiple myeloma). Solitary plasmacytoma is a plasma cell neoplasm that arises in bone or
the soft tissues, typically in the sinonasal, nasopharyngeal, oropharyngeal and laryngeal regions. Solitary
plasmacytoma of bone or soft tissues progresses to multiple myeloma in 35% of patients within ten

years.

In this case, sheets of small round blue cells are seen and importantly are monotonous without an
admixture of other leukocytes, a feature of chronic inflammation. The cells show copious cytoplasm and
eccentric nuclei yet fail to show the classic “clock face” chromatin margination typical for mature plasma
cells making this an “immature” or anaplastic plasma cell myeloma. The anaplastic type is associated
with rapid dissemination and poor prognosis. Mitotic figures are also encountered and there is virtually
no stroma, except for a network of small vascular channels. Immunoglobulin kappa light chain
restriction was seen on IHC with a gamma spike on immunoelectrophoresis. The differential diagnosis
includes plasmablastic lymphoma and other plasmacytoid B cell lymphomas. In this case, disseminated

lesions were identified in bone with a diagnosis of multiple myeloma.

Clonality is confirmed by immunohistochemistry , immunoglobulin gene rearrangement and by
monoclonal spikes on serum immunoelectrophoresis. Clonally expanded cells secrete an
immunoglobulin product known as M-component, that is present in both serum and urine. Myeloma
variants include 1. nonsecretory type, 2. smoldering myeloma, 3. indolent myeloma and 4. plasma cell
leukemia. Clinically, bone pain and lytic lesions in the vertebrae, ribs, skull, pelvis, femur and clavicle are
seen and systemic complications include anemia, renal failure, decreased normal Igs with tendency for
infection and hypercalcemia. Monoclonal gammopathy of undetermined significance (MGUS) shows
positivity of M-component in serum, yet lacks any modicum of neoplasia. Some of these patients will

ultimately progress to myeloma
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Wright Cases #1 & 2

Juvenile Ossifying Fibroma

Juvenile ossifying fibroma, or juvenile aggressive ossifying fibroma, or juvenile active ossifying fiboroma
as preferred by others, is a controversial lesion that has evolved as a distinct clinicopathologic entity
since the mid to late 1980s. For now, it is subclassified into trabecular and psammomatoid variants
based on distinctly different histologic and clinical features. While JOF has been compared and often
classified as a variant of the more traditional gnathic cemento-ossifying fiboroma, these neoplasms are
clinically and histologically distinct. Routine cemento-ossifying fibromas are thought to arise from cells
in the periodontal ligament and are classified as odontogenic tumors. JOF on the other hand, arises not
uncommonly in extragnathic sites of the craniofacial skeleton, sites that are clearly remote from
odontogenic tissues and sites that would preclude an odontogenic origin. JOFs have a marked
predilection for, but are not limited to, the first 3 decades of life. They are further distinct from the
traditional cemento-ossifying fibromas in that they are infiltrative in their growth pattern and are

characterized by a significant recurrence rate following surgical removal.

Juvenile Ossifying Fibroma, Trabecular Variant

Clinical features: JOF,TV has a marked predilection for children and young adults. In the series of 44
cases reported by Makek, 60% were 13 or younger. The thorough review by Eversole and colleagues
reported a mean age range between 8.5 and 12 years. There is no gender preference. The neoplasm has
a strong predilection for the jaws, with the maxilla being favored, however, in the Makek series, 20%
affected the frontal or ethmoid bones. Most neoplasms are characterized by rapid and aggressive

growth but patients tend to be asymptomatic. Signs and symptoms are dependent of the bone affected
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and jaw expansion is common, but extragnathic involvement can produce epistaxis, nasal obstruction,

proptosis and exopthalmos, and rarely, intracranial extension has been documented.

Radiographic features: The radiographic features of both variants are similar. Both are characterized by
expansile growth with cortical expansion or perforation. The degree of ossification of the matrix is
variable; thus lesions range from radiolucent to more mixed lucent/opaque. Ground glass opacity has

been reported as has multilocularity.

Histologic features: JOF, TV is essentially characterized by a spindle cell proliferation of variable
cellularity with immature trabecular bone formation. Collagen production is variable, as is cellularity
and areas of loosening. Mitoses are not uncommonly found but are rarely numerous. Much of the
osteoid is highly immature and woven which usually invites consideration of osteogenic sarcoma in the
histologic differential diagnosis. Lamellar bone is rarely found unless residual bone is curetted in the
margin of the lesion. Foci of clusters of small numbers of giant cells are characteristic. The neoplasm is
infiltrative in its growth pattern. Simple cyst, aneurysmal bone cyst or aneurysmal bone cyst like change

is documented in the trabecular variant but not as frequently as in the psammomatoid variant.

Treatment and Prognosis: Treatment and prognosis are hard to document as surgical procedures are
not always adequately described. Lesions have been treated with a range of aggressiveness from local
surgical removal to wide resection. Maxillary and craniofacial involvement may be clinically more
aggressive because of the anatomic nature of the thin bones involved and common extrabony
extension. Slootweg reported at least one recurrence in 30% of cases and Makek reported a 58%

recurrence. Malignant transformation has not been reported.

Juvenile Ossifying Fibroma, Psammomatoid Variant

JOF, PV shares similarities as well as distinct differences with JOF, TV.
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Clinical Features: JOF, PV also has a strong predilection for children and young adults but patients tend
to be older. Makek’s review of 116 cases revealed 63% in the 5-15 age range. The review by Eversole
and colleagues reported a mean age range of 16-33. A case has been reported in a 72 year old patient.
The PV shows a distinctly different anatomic distribution with a strong predilection for the paranasal
sinuses and orbit. In the Makek review, 62% affected these structures compared to 20% affecting the
maxilla and only 7% in the mandible. Genders are affected equally. There are no significant differences

between the biologic aggressiveness, signs and symptoms and radiographic features of the two variants.

Histologic features: The histologic features are characterized by a highly cellular stroma with numerous
evenly distributed, uniform calcifications often described as ossicles. These have been likened to the
psammoma bodies in meningiomas and they range from rounded to irregular and angular. They often
have a basophilic center with a peripheral rim of immature newly deposited osteoid resembling a brush
border. The stromal cellularity tends to be uniform and the neoplastic cells are short, spindled but
occasionally more stellate without significant collage production or fasciculation. Nuclear morphology is
bland and mitoses are rarely encountered. Not uncommonly the walls of “cystic” compartments are
seen and this has been described as simple cyst, secondary aneurysmal bone cyst or aneurysmal bone

cyst-like changes. This is often accompanied by more rapid growth and expansion.

Cytogenetics: Gene deletions in 2q31-2 and chromosome break points Xq26 and 2933 have been

reported.

Treatment and Prognosis: The PV has been treated similarly to the TV. Makek reported a 56%
recurrence rate for the 116 cases he reviewed and the recurrence rate for the 112 cases from the AFIP

series was 30%.
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Wright Case #3

Craniofacial Fibrous Dysplasia

Fibrous dysplasia (FD) represents a group of developmentally related skeletal disorders characterized by
the replacement of the normal intermedullary bone with fibrous connective tissue and variable
amounts of poorly mineralized woven trabecular bone arranged with no apparent relationship to
function. Traditionally it has been subclassified as monostotic, craniofacial where the process crosses
suture lines into adjacent bones, polyostotic if more than one bone is affected, and polyostotic with

endocrinopathy (McCune Albright Syndrome) .

FD has now been shown to be due to a postzygotic mutation of the GNAS1 gene (guanine nucleotide-
binding protein, a-stimulating activity polypeptide 1), resulting in inappropriate bone maturation and
deposition of intermedullary connective tissue with randomly dispersed immature woven bone. There is
some evidence that the timing of the mutation determines the clinical extent of the disease. The earliest
mutation often involves stem cells that ultimately develop into bone, and cause endocrine
hyperfunction, and pigmentation resulting in McCune-Albright syndrome. This is characterized by
polyostotic fibrous dysplasia, with café au lait spots, and endocrinopathy. Later mutations occur without
endocrine and pigmentation effects and result in polyostotitc lesions. The latest mutations, often
postnatal, result in single monostotic lesions. Mutations of the GNAS1 gene are postzygotic and FD is not

vertically transmitted, with one incredibly rare example reported in the late 1979 by Gorlin.

Clinical features: FD is typically diagnosed during the first two decades of life and over 80% of cases
occur as monostotic lesions. The natural history and clinical features of FD are dependent on the bones
affected. Long bone involvement tends to be symptomatic and prone to fracture. Craniofacial disease

tends to produce expansion and disfigurement and may compress vital structures such as the optic
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nerve, resulting in blindness. About a third of cases affect the craniofacial skeleton. Patients are
asymptomatic and the lesions produce slowly expanding facial asymmetry. The genders are equally
affected but the maxilla is more commonly affected than the mandible. Polyostotic involvement is
uncommon and the number of bones affected is highly variable. Polyostotic FD with café au lait spots is
known as Jaffe-Lichtenstein syndrome and when endocrinopathy is added, the condition is known as
McCune-Albright syndrome (MAS). Cases of MAS occur sporadically. Somatic mosaicism accounts for the
clinical diversity of phenotypic expression. Various endocrine organs, particularly the gonads and
thyroid, are hyperfunctioinal, most likely from Gs alpha activation and stimulation of endocrine
receptors. Sexual precocity is the most common endocrine dysfunction which is more common in girls.
Café au lait spots appear within the first two years of life and their margins tend to be much more
irregular than the café au lait spots that characterize neurofibromstosis. Multiple bones are generally
affected, most commonly the long bones but facial asymmetry affects about a forth. Craniofacial
morbidity in MAS is associated with overproduction of growth hormone. Some patients experience
renal phosphate waisting and hypophosphatemia. Originally thought to be the result of Gsa mutations
in the renal proximal tubule, the phosphate wasting has been shown to be secondary to production of a
potent phosphaturic agent, FGF-23 produced in the bony lesions. Rarely FD is seen in patients with

intramuscular myxomas; known as Mazabraud syndrome.

Radiographic features: While the radiographic features of FD of the extragnathic skeleton are highly
variable, jaw involvement typically appears as ground glass opacity because of the evenly distributed
stroma and bony trabeculae histologically. Early lesions can be more radiolucent. The margins of the
lesion typically blend with the surrounding bone. Expansion is commonly observed and maxillary
involvement often shows involvement of other craniofacial bones, especially the skull base. Periosteal

reactions are typically absent.
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Histologic features: FD is the protypical benign fibro-osseous lesion, but the pattern is variable
depending on the duration of the lesion. Early lesions show more intermedullary fibrous cellularity but
cytologic atypia and mitoses are absent. Early lesions show smaller immature woven bony trabeculae
and some osteoblastic rimming can occasionally be seen. Cellularity and osteoblastic rimming tend to
decrease with time and the bone may produce a mosaic pattern histologically. Ultimately some of the
bone is remodeled into lamellar bone with can be seen is as many as 50% of craniofacial lesions. The
bony trabeculae are often curvilinear, not connected to one another and haphazardly arranged. One of
the most characteristic features is the uniformity of trabeculae and stroma throughout the lesion; a
feature accounting for its ground glass appearance radiographically. If a margin of normal bone is
present, the lesion blends histologically and there is no suggestion of encapsulation or circumscription.
FD shows significantly similar features to ossifying fiboroma and occasionally cemento-osseous dysplasia.
Neither of the latter shows the GNAS1 gene mutation that causes FD, and it has been reported recently
that IHC immunoreactivity to osteocalcin was strong diffusely throughout FD but weak in ossifying

fiboroma. No differences were detected in Runx2 expression.

Treatment and Prognosis: Treatment of FD is individualized to each patient and is based on symptoms,
the extent of involvement and functional and cosmetic disability. The lesions in many patients will
stabilize and stop growing once skeletal maturity is reach, so treatment decisions are often delayed until
the lesion stabilizes. An additional advantage of delaying treatment is that regrowth is more common
following surgical intervention in younger patients. Small localized lesions, particularly in the mandible,
can be excised, while larger lesions are often just surgically recontoured once they stabilize. Advanced
imaging technology has been shown to optimize the surgical management of complex craniofacial
involvement. Rarely, lesions progress rapidly with sufficient disfigurement that surgical resection has

been employed. Bisphosphonates have shown some efficacy, particularly in symptomatic patients and
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those with polyostotic involvement. Radiation treatment is contraindicated because of the risk of

radiation induced sarcoma.
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Wright Case #4

Cemento-osseous dysplasia (COD)

The cemento-osseous dysplasias represent a spectrum of dysplastic conditions affecting cells in the
periodontal ligament and their ability to repair/remodel/regenerate bone and cementum. The PDL,
bone and cementum have repair/ regenerative properties and osteoblast and cementoblast precursors
can be demonstrated in PDL. There is some evidence that PDL fibroblasts are functionally
heterogeneous and stem cells can differentiate into osteoblasts as well as cementoblasts depending on
local environmental signals. While the precise underlying signal or molecular defect is unknown, the
dysplastic process produces radiographic changes associated with the tooth roots. Because the process
is not neoplastic, it does not typically produce expansion or displace teeth and most patients are
asymptomatic. Lesions are usually diagnosed from routine radiographs. The anatomic extent of the
lesions determines the current classification. Lesions, single but more commonly multiple, and affecting
the anterior mandible are known as periapical cemento-osseous dysplasia (PCOD). Isolated lesions
affecting sites other than the anterior mandible are known as focal cemento-osseous dysplasia (FCOD).
Some patients have multiple lesions affecting numerous sites, often in the maxilla as well as mandible;

known as florid cemento-osseous dysplasia (FICOD) .

Clinical features: Because of the strong racial predilection for blacks, COD has a highly variable
worldwide distribution. It constitutes the most common fibro-osseous lesion biopsied in the USA, yet in

many Asia countries, it is distinctly rare.

PCOD has a strong predilection for blacks, accounting for over 70% of cases. Over 90% are women and
most lesions are radiolucent or mixed. Lesions tend to be nonexpansile and small with about a third

between 1-3mm and another third between 4-9mm. Patients are typically diagnosed in middle age and
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there is a distinct maturational sequence of lesions progressing from radiolucent to radiopaque,
although not all lesions mature and complete remodeling and regression has been documented in
previously radiolucent, mixed and even opaque lesions. Importantly, all affected teeth are vital as

dentists commonly mistake the radiolucent lesions for periapical pathology of pulpal origin.

FCOD was separated from cemento-ossifying fibroma and established as an entity in 1994. Interestingly,
83% of previously diagnosed ossifying fiboromas were reclassified as FCOD using the newer criteria. Most
patients are diagnosed in the fourth decade at a mean age of 38. Approximately 90% of cases affect
females and in the two largest series of cases (n=221 and 241) 32% and 64% respectively affected
blacks. 77-86% of cases occurred in the mandible. Interestingly, in one of the series 38% of patients

experienced pain or some expansion.

FICOD has a strong predilection for black females, affecting blacks in almost 90% of US patients. It is
typically diagnosed in middle age and most patients are asymptomatic and without expansion, although
limited expansion is not unusual. Lesions range from lucent to mixed to opaque and the more opaque
lesions often have a peripheral lucent halo. The number of lesions is highly variable and often all four
guadrants of the maxilla and mandible are affected. Patients with FICOD often have periapical

involvement of their anterior mandible.

Clinically or histologically, simple bone cysts are found to complicate COD. These spaces are not
epithelial lined and typically, clinicians will report dropping into an empty space. If they curette the wall

of the space, it shows the typical histologic features of COD.

Histologic features: COD is typically a fibro-“osseous” lesion, although admittedly there is great debate
regarding the histologic features of cementum if it isn’t attached to the root of a tooth. The stroma is

fibroblastic and of variable cellularity. Particularly in early lesions, the stroma is highly vascularized and
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there is often erythrocyte extravasation. Early lesions typically have delicate woven bony trabeculae,
often with some osteoblastic rimming. Occasionally more rounded calcification, often acellular and
resembling cementum are encountered. The stroma typically becomes less cellular and vascular with
time with a corresponding increase in the amount of matrix produced. Trabeculae enlarge and often
branch producing what has been likened to ginger roots. Mature lamellar bone is not typically seen.
Ultimately the matrix becomes characterized by large coalescing masses of sclerotic matrix. Typically in

the margin are areas of more cellular connective tissue with smaller calcifications.

There is significant histologic similarity between COD and cemento-ossifying fiboroma (COF). While
there is no single feature unique to either process, several clinical and histologic features allows
separation of the two lesions in most cases. COD, particularly early lesions, tends to curette as multiple
redish-brown hemorrhagic gritty fragments compared to COF which often enucleates as a single mass.
COD, particularly towards the more sclerotic end of the spectrum, generally has considerably more
matrix than COF. COD tends to be more vascular with erythrocyte extravasation. COF tends to show

more osteoblastic rimming and the stroma tends to be less vascular and often storiform.

Treatment and Prognosis: The clinical and radiographic features of PCOD and FICOD are often
sufficiently distinctive that a provisional diagnosis can be formulated without biopsy. Lesions of FCOD,
particularly when they are radiolucent, often need to be biopsied. COD tends to stabilize, often with
sclerotic radiopacity and most patients do not experience many symptoms or bony expansion. The
greatest risk is the sclerotic areas tend to be relatively avascular and they don’t remodel well if injured
and are prone to infection. Once infected, large areas often sequestrate necessitating surgical
debridement. Maintaining good oral hygiene and optimal dental care is important to prevent the risk of

infection.
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