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Outline

 Important histologic patterns in H&N soft tissue 

lesions

 Hypercellular Spindle Cell Lesions

 Hemangiopericytoma-Like Vascular Pattern

 Lipomatous Tumors

 Myxoid Lesions

 Clues when dealing with overlapping features

 Chondroid tumors in bone
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Hypercellular Spindle Cell Lesions





Spindle Melanoma

Spindle SCC
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Reactive Myofibroblastic Proliferation



Non-neoplastic Benign or Low Grade Malignant

Ulcer With Granulation Tissue Glomangiopericytoma Spindle Cell Carcinoma/ 

Sarcomatoid Carcinoma

(Ulcerated) Irritation Fibroma Nerve Sheath Tumors ie. 

Cellular Schwannoma

Spindle Cell Melanoma

Contact Ulcer Solitary Fibrous Tumor True Sarcomas:

• Biphenotypic Sinonasal 

Sarcoma

• MPNST

• Spindled/Sclerosing 

Rhabdomyosarcoma

• Synovial Sarcoma

• Angiosarcoma

• Kaposi Sarcoma

Radiation-induced fibrosis Inflammatory Myofibroblastic

Tumor

Nodular Fasciitis

Spindle Myoepithelioma Spindle Myoepithelial

Carcinoma

Differential Diagnosis for Hypercellular Spindle Cell 

Lesions in the H&N 



Case 1: 68 year old woman, heavy smoker and 

drinker, with an ulcerated FOM lesion.



Ulcerated surface with underlying hypercellular spindle cell proliferation



Ulcerated surface with PMNs and 
underlying spindle cell proliferation

Deeper: hypercellular uniform spindle 
cells, scattered pleomorphic cells



Spindle Cell (Sarcomatoid) Carcinoma

CK5 p40

Evidence of epithelial (squamous) differentiation via IHC



Spindle Cell (Sarcomatoid) Carcinoma

 Divergent differentiation of SCC

 Same demographics as conventional SCC:

 M>F, strong association with smoking and EtOH

 Also associated with prior XRt

 Larynx (glottis) > oral cavity (tongue, FOM, 

ginginvae) >> hypopharynx, oropharynx, SNT

 Must be excluded for any hypercellular spindle 

cell lesion arising in a mucosal site in the 

appropriate patient.



Spindle Cell (Sarcomatoid) Carcinoma

 ~2/3rd biphasic in 
appearance:

 Conventional SCC component 

 Pleomorphic or spindle 
component

 ~ 1/3rd consists spindled or 
pleomorphic component only 
→ challenging

 15% heterologous 
mesenchymal differentiation

 Heterologous 
rhabdomyosarcomatous
differentiation least common 
(larynx). 

Inv SCC

Transition from invasive SCC to 

malignant spindle cell population
Bishop, J.A. et al., Rhabdomyoblastic Differentiation in Head and Neck Malignancies 

Other Than Rhabdomyosarcoma. Head Neck Pathol. 2015 Dec; 9(4): 507–518.



Spindle Cell (Sarcomatoid) Carcinoma

 Must demonstrate epithelial differentiation:

 H&E: Focal squamous dysplasia, SCC in situ, invasive 

SCC

◼ Levels

◼ ± Additional sections: tumor-mucosal interface

 Or IHC: Multiple keratins (CK5, Ker903, AE1/3, 

CK8/18) and p63/p40

 Small subset deceptively bland → mimic reactive 

processes



Reactive Myofibroblastic

Proliferations/Granulation Tissue

 Typically small, < 1.0 cm, well-circumscribed

 Histologic Features:

 Plump spindle/epithelioid cells, mild to focally moderate atypia; 
delicate collagen bundles between cells

 Foamy/hemosiderin-laden macrophages, acute and chronic inflammation 

 Clues:

◼ +/- Zonation: superficial→ edematous with most reactive (atypical) 
appearing cells + inflammation + mitoses; deep → fibrous, spindle cells 
appear bland

◼ +/- Radial arrangement of vessels: Arcuate vessels parallel to each other 
and perpendicular to surface (ulcer)/area of inflammation

 IHC:

 SMA positive, desmin focally positive

 CKs, p40/p63, S100, CD34 negative

◼ P63 may be positive in granulation tissue or radiation-induced reactive 
fibrosis!  

Bishop JA, Montgomery EA, Westra WH. Use of p40 and p63 Immunohistochemistry and Human Papillomavirus Testing as Ancillary Tools for the Recognition of Head and Neck 

Sarcomatoid Carcinoma and Its Distinction From Benign and Malignant Mesenchymal Processes. The American Journal of Surgical Pathology. 2014;38(2):257-264.



Reactive Myofibroblastic Proliferations

Zonation: Atypical cells (and mitoses) concentrated near the surface around the most active 

granulation tissue. Deeper – more fibrous, bland

Superficial (ulcer) Deep



Reactive Myofibroblastic Proliferations

Arcuate vessels parallel to each other and perpendicular to ulcerated surface – Radial 

arrangement



Larynx “Polyps”

Sarcomatoid SCC (Spindle cell ca) Intubation-Induced Contact Ulcer

73 y.o man heavy smoker; hoarseness 55 y.o man never-smoker; prolonged intubation



Reactive Myofibroblastic Proliferations

P63 can be positive in reactive processes!

P63

Intubation-induced contact ulcer



 Often larger, 

infiltrative

 Epithelial 

differentiation (IHC or 

SCC/dysplasia)

 Typically hypercellular 

+ atypia

 < 1.0 cm, well-
circumscribed

 No evidence of epithelial 
differentiation

 Mild to focal moderate 
atypia; variable 
cellularity

 +/- Zonation

 +/- Radial arrangement 
of vessels

Spindle Cell SCC
Reactive Myofibroblastic
Proliferation

***Clinical information***



Case 2: 61 year old woman with nasal 

congestion and pressure.  Imaging revealed a 

large, infiltrative right paranasal sinus mass. 



Invasive right paranasal sinus mass with 

intracranial and orbital extension



Uniform, submucosal hypercellular

spindle cell proliferation.  





Diagnosis: Biphenotypic Sinonasal 

Sarcoma

S100 SMA

• SOX-10 negative

• PAX3-MAML3 fusion detected



Biphenotypic Sinonasal Sarcoma 

(BSNS)

 aka low grade sinonasal sarcoma with neural and 

myogenic differentiation

 ~100 reported cases, F>M, age range: 24 – 85 yr

 Exclusive to sinonasal tract

 superior aspects of the nasal cavity and ethmoid sinuses 

and rarely extending into the orbit, cribriform plate, or 

cranial vault

 Clinical features: difficulty breathing, facial pain 

and pressure and nasal congestion



BSNS: Microscopic Features

 Infiltrative 

 Hypercellular, uniform 
spindle cells, minimal 
atypia

 Focal “herringbone” 
pattern, HPC-like 
vascular pattern

 Non-neoplastic 
hyperplastic respiratory 
epithelium forming glands 
or cysts within tumor



Biphenotypic Sinonasal Sarcoma

Hypercellular, uniform spindle cells with 

minimal atypia

Spindle cells: nuclei wavy or buckled 

focally; minimal uniform atypia



Biphenotypic Sinonasal Sarcoma

Non-neoplastic hyperplastic respiratory epithelium forming glands or cysts within tumor



BSNS: IHC

Actin S100

Most co-express actins and S100



BSNS: Ancillary studies

 IHC:

 S100 + in all tumors: diffuse (57%), patchy (36%) or 

isolated tumor cells (SOX10 negative)

 Co-expression of actins (MSA and SMA) in 96%

 Nuclear β-catenin

 Other: focal CD34, focal desmin, weak EMA, patchy/focal 

myoD1/myogenin and focal CK.

 Molecular: PAX3-MAML3 fusion in most cases

 Other partners: FOXO1, NCOA1, NCOA2, WWTR1

1. Fritchie KJ et al. Fusion gene profile of biphenotypic sinonasal sarcoma: an analysis of 44 cases. Histopathology. 2016 Dec;69(6):930-936.

2. Jo VY, Mariño-Enríquez A, Fletcher CDM, Hornick JL. Expression of PAX3 Distinguishes Biphenotypic Sinonasal Sarcoma From Histologic Mimics. 

Am J Surg Pathol. 2018 Oct;42(10):1275-1285. 



Translocation Sarcomas

 Typically:

 Uniform lesional cells with 
minimal nuclear atypia

 Mitotic rate variable but
normal mitotic figures

 Tumorogenetic event:

 Designer translocation →
Chromosomally stable

◼ No atypical mitotic figures; no 
significant nuclear 
pleomorphism

 Recognition of these features 
helps to triage ancillary 
studies in a limited tissue 
biopsy

Biphasic Synovial Sarcoma



BSNS: Differential Dx

 Melanoma: 

 Atypia

 S100 and SOX10 +

 Cellular Schwannoma

 Well-circumscribed

 S100 and SOX10 strong/diffuse

 MPNST:

 Atypia, marbled appearance

 Focal/negative S100, SOX10

 Monophasic Spindle Synovial 
Sarcoma

 Bland spindle cells, circumscribed

 S100, SOX10: focal/negative

 SS18-SSX fusion

 Fibrosarcoma:

 Atypia

 Non-specific IHC profile

 Glomangiopericytoma

 polypoid

 S100 negative

 Spindle Cell Rhabdomyosarcoma

 Atypia

 Myogenin/myoD1: focal-diffuse

 Desmin: positive

BSNS: bland spindle cells; infiltrative

• S100: patchy to diffuse

• SOX10: negative

• Desmin: patchy/focal

• Myogenin/myoD1: patchy/focal



Fibrosarcoma

 aka Adult-type fibrosarcoma

 Dx of exclusion

 Post-XRt → H&N 

 Maxillary sinus most common site

 Hypercellular atypical spindle 
cell proliferation, fascicular 
architecture, variable collagen

 Fibroblastic/myofibroblastic
differentiation

 IHC:

 Vimentin +, occasional actins

 Negative: CKs, S100, SOX10, 
HMB45, β-catenin (nuclear), 
desmin, myogenin and CD34



Fibrosarcoma



Spindle cell/Sclerosing RMS

 Morphologic spectrum

 5-10 % of RMS; 27% occur in H&N

 WHO 2013 → separate entity 

 MYOD1 mutation – poor prognosis

 CITED2 and NCOA2 fusions – excellent prognosis 

(infantile spindle RMS)



Spindle cell/Sclerosing RMS

 Microscopic features: 

 Spindle RMS:

◼ Spindle cells with brightly 
eosinophilic cytoplasm +/-
rhabdomyoblasts

◼ Fascicles and/or whorls 

 Sclerosing RMS:

◼ Tumor cells separated by 
dense eosinophilic stroma 
mimicking osteoid

◼ Microalveolar/pseudovascu
lar structures

 IHC:

◼ Desmin

◼ MyoD1 > myogenin

Spindle Cell RMS



Spindle/Sclerosing RMS: Spindle 

Variant



Spindle/Sclerosing RMS: Sclerosing 

Variant

Tumor cells separated by eosinophilic, hyalinizing fibrous stroma (mimicking osteoid)



Focal micro-alveolar or pseudo-vascular structures. 

Spindle/Sclerosing RMS: Sclerosing 

Variant



Spindle/Sclerosing RMS

MyoD1 Myogenin

ssRMS: often exhibits strong + for MyoD1 with absent/focal myogenin expression. 

*Desmin: may exhibit a “dot-like” pattern



Potential Pitfall MyoD1: Non-Specific 

Cytoplasmic Staining (FFPE)

Melanoma



Malignant Peripheral Nerve Sheath 

Tumor

 20% in H&N with 25-30% associated with NF1

 More common in adults:

 Sporadic: mean age 5th decade

 NF1: mean age 3rd-4th decade

 Arise de novo from peripheral nerves (major nerve 
trunk) or from benign nerve sheath tumors 
(neurofibroma >>>> schwannoma)

 Variable differentiation towards one of the cellular 
components that make up a nerve: Schwann cells, 
fibroblasts, perineurial cells



Malignant Peripheral Nerve Sheath 

Tumor: Microscopic Features

 Infiltrative with variable morphologies: 

 Spindle: elongated, buckled/wavy nuclei; fascicular pattern

 Epithelioid:  sheets/nodules epithelioid cell, prominent 
nucleoli

 Pleomorphic, small round cell

 Marbled effect → alternating hypercellular and 
myxoid areas

 Mitoses, hemorrhage and necrosis

 ± Perivascular cuffs

 ± Poorly defined nuclear palisading and neuroid whorls

 Nuclear palisading also seen in benign nerve sheath tumors, 
smooth muscle tumors



Parapharyngeal Space MPNST

Marbled effect with alternating hypercellular and myxoid areas



Malignant Peripheral Nerve Sheath 

Tumor: IHC

 IHC:

 S100 and SOX-10:
◼ ~60% positive S100

◼ Patchy focal in spindle 
MPNST (retained INI1)
◼ If diffuse S100 in spindle 

tumor → consider 
melanoma, cellular 
schwannoma

◼ Strong diffuse in epithelioid 
MPNST (70% INI1 loss)

 ± focal CKs, EMA and 
CD34 

 Complete/partial loss 
H3K27me3 specific for 
MPNST

S100



MPNST: H3K27me3

Partial Loss H3K27me3 (MPNST)
 ~50% MPNSTs complete 

loss, smaller fraction partial 
loss

 not a feature of epithelioid 
MPNST

 Loss of expression specific 
for MPNST

 Distinguish from other STS 
and spindle cell melanoma

 Also seen in high grade glial 
tumors, XRt-induced 
angiosarcoma of breast, 
dedifferentiated CGS, 
partial loss in subset BSNS

1. Prieto-Granada CN, et al. Loss of H3K27me3 Expression Is a Highly Sensitive Marker for Sporadic and Radiation-induced MPNST. Am J Surg Pathol. 2016 Apr;40(4):479-89

2. Schaefer IM, et al. Loss of H3K27 trimethylation distinguishes malignant peripheral nerve sheath tumors from histologic mimics. Mod Pathol. 2016 Jan;29(1):4-13.

3. Mentzel T and Kiss K. Reduced H3K27me3 expression in radiation-associated angiosarcoma of the breast. Virchows Arch. 2018 Mar;472(3):361-368.

4. Makise N,  et al. H3K27me3 deficiency defines a subset of dedifferentiated chondrosarcomas with characteristic clinicopathological features.  Mod Pathol. 2019 Mar;32(3):435-445. 



MPNST ex Neurofibroma

Residual Neurofibroma



MPNST ex Neurofibroma with 

angiosarcomatous differentiation

Heterologous elements (ie. OGS, angiosarcoma, RMS, etc) in 15%



MPNST ex Neurofibroma with 

angiosarcomatous differentiation

ERG

Heterologous elements (ie. OGS, angiosarcoma, RMS, etc) in 15%

CD34



37 year old with painful lump in left cheek, 

recent rapid growth



S100

Epithelioid MPNST

 S100 strongly and 
diffusely positive

 Negative for other 
melanoma markers 
(HMB45, melan-A)

 70% show loss of 
INI1(SMARCB1-
deficient) 

 Retained H3K27me3



Summary: Hypercellular Spindle Cell 

Lesions of the H&N

 Biologically diverse and diagnostically challenging

 Spindle cell carcinoma (Spindle SCC/sarcomatoid 

carcinoma) most common older adults

 DDx: spindle cell melanoma, true sarcomas and non-

neoplastic processes

 Dx requires a combination of clinical information, 

histologic findings (including deeper levels and/or 

additional sections → mucosal-tumor interface) and IHC

 Initial IHC panel should include cytokeratins (multiple – CK5, 

34βE12 (Ker903), p40/p63, CK8/18), S100 (+ SOX10)



HPC-Like Vascular Pattern



Case 3: 61 year old woman with chronic sinusitis 

and a right sinonasal mass. 



Subepithelial spindle cell proliferation with a tumor-free zone (~grenz zone) between basement 

membrane and tumor.



Fascicular arrangement of bland spindle cells Prominent HPC-like vascular pattern



Diagnosis: Glomangiopericytoma

 SMA and MSA positive; 
focal Factor XIIIa

 Desmin, S100 and 
SOX10 negative

 CD34 highlights vessels 
only

 Nuclear beta-catenin

Nuclear β- catenin



Case 4: 66 year old man with a firm FOM

nodule



Well-defined, unencapsulated submucosal 

spindle cell proliferation with HPC-like vessels



Bland fibroblast-like cells with thick 

collagen bands and “cracking”



Diagnosis: Solitary Fibrous Tumor (IHC 

performed on Bx)

CD34 STAT6

*rarely, SFTs may be CD34 negative



Both tumors characterized by a 

prominent HPC-like vascular pattern

Solitary Fibrous Tumour Glomangiopericytoma



DDx of Hemangiopericytoma-like 

Vascular Pattern H&N

 Benign Tumors

 Angiofibroma (juvenile 
nasopharyngeal)

 Myofibroma/myofibrom
atosis

 Leiomyoma

 Phosphaturic
Mesenchymal Tumor

 Intermediate/Malignant 
Tumors

 Glomangiopericytoma

 Solitary Fibrous Tumor

 Leiomyosarcoma

 Biphenotypic Sinonasal 
Sarcoma

 Synovial Sarcoma

 MPNST

 Mesenchymal 
Chondrosarcoma

Soft tissue hemangiopericytoma →→ Solitary Fibrous Tumor



What remains of “true” pericytic 

tumors?

 Tumors composed of both 
vessels and perivascular 
myoid cells (pericytes): 

1. Myopericytoma

2. Myofibroma(tosis)/infant
ile HPC 

3. Sinonasal-type HPC 
(glomangiopericytoma)

4. Glomus tumor 

5. Angioleiomyoma
(vascular leiomyoma)

Glomangiopericytoma



Myofibroma

 Formerly known as:

 Congenital fibrosarcoma, congenital generalized 
fibromatosis, multiple vascular leiomyomas of newborn, 
multiple mesenchymal hamartomas, infantile myofibromatosis, 
infantile HPC

 Subset are familial

 Solitary or multicentric (myofibromatosis)

 Solitary: skin, muscle

 Multicentric: skin, viscera, muscle, bone

 Any age, more common infants, children

 H&N site 36%: scalp, forehead, orbit, parotid and oral 
cavity (mandible)



Myofibroma

 Superficial lesions circumscribed,
deep lesions infiltrative

 Nodular/multinodular with 
biphasic pattern of light and 
dark staining areas:

 Light areas: periphery; plump 
myoid spindle cells; short 
fascicles/whorls 

 Dark areas: center; oval-spindle 
cells with dark nuclei; HPC-like 
vessels

 IHC: 

 SMA +, variable MSA

 Desmin, h-caldesmon, keratins 
and neural markers negative 



Myofibroma

Periphery, light: plump myoid spindle cells,  

eosinophilic cytoplasm, vesicular nuclei

Center, dark: primitive oval-spindle cells,  

hyperchromatic nuclei



Myofibroma

Myofibroma Myopericytoma

Myofibroma → morphologic spectrum with myopericytoma



Myopericytoma

Plump spindle to ovoid cells with eosinophilic cytoplasm and perivascular distribution

IHC: SMA, h-caldesmon +; rarely desmin +



Glomangiopericytoma: Clinical 

Features

 Rare; wide age range

 Nasal cavity alone (45%) 
+ sinus involvement 
(25%)

 Rarely paranasal sinus 
alone 

 Borderline and low 
malignant potential 
tumors of soft tissues

 > 90% 5-yr survival

 Local recurrences (7-
40%); often delayed; 
difficult to predict



Glomangioperictyoma: Microscopic 

Features

 Diffuse subepithelial spindle cell proliferation with a 
HPC-like vascular pattern 

 Solid = diffuse/sheet-like ~ 50%

 Fascicular

 Storiform

 Whorled, “meningothelial-like”

 Mixed pattern 

 Bland spindled/round cells with moderate eosinophilic 
cytoplasm and indistinct cell borders (syncytial)

 +/- Tumor-free zone (~grenz zone) between the 
subepithelial basement membrane and the tumor. 



Tumor-free zone (~grenz zone) between the subepithelial basement membrane and tumor

Prominent HPC-like vascular pattern appreciated at low power



Bland spindled/round cells with moderate eosinophilic cytoplasm and indistinct cell borders 



Whorled or Meningothelial-like proliferation of spindle cells



Perivascular hyalinization characteristic



Immunohistochemistry

Antibody % Positive

β-catenin ~ 100%

SMA 80-100%

MSA 77-100%

Desmin 0

Vimentin 98-100%

Cytokeratin 0

Factor XIIIa 78%

CD34 0-8%

S100 0-3%

Bcl-2 2%

Laminin ~50% (pericellular basal material 

around individual cells)

Lasota et al. Mod Pathol (2015).

Eichhorn et al. Am J Surg Pathol (1990), Tse & Chan. Histopathology (2002), Thompson 

et al. Am J Surg Pathol (2003), & Kuo et al. Head & Neck (2004)



Glomangiopericytoma: β-catenin

Lasota et al. 2015. Nuclear expression and gain of function β-catenin mutation in glomangiopericytoma (sinonasal-type hemangiopericytoma): insight into 

pathogenesis and a diagnostic marker. Mod Pathol 28 (5): 715-20.

Jo VY, Fletcher CD. Nuclear beta-Catenin Expression is Frequent in Sinonasal Hemangiopericytoma and Its Mimics. Head Neck Pathol. 2016.

Jo et al (2016): β-catenin NOT 

useful evaluating spindle cell tumors 

with HPC vessels in SNT and oral 

cavity.

SFTs, most synovial sarcomas, most 

sinonasal GPCs, exhibited nuclear 

positivity for β-catenin.

*Also, biphenotypic sinonasal 

sarcoma β-catenin nuclear positive

CTNNB1 gene mutations →

nuclear β-catenin.



Glomangiopericytoma: DDx

Cellular Schwannoma Meningioma

• Direct extension, primary (ectopic) rare

• EMA +, PR +, β-catenin non-nuclear 

• Cellular schwannoma:  S100 +, 

SOX10 +, actins –



H&N Solitary Fibrous Tumor 

 Orbit*, larynx, 
parapharyngeal space, 
oral cavity, paranasal 
sinuses and thyroid 
gland.

 *giant cell angiofibroma 
of the orbit is a 
histologic subtype of SFT

 Mean size: 2.5 cm

 Recurrence related to 
incomplete excision



H&N Solitary Fibrous Tumor 

 Well-delineated, unencapsulated, ovoid-spindled 
fibroblastic cells, pale-to-eosinophilic cytoplasm 

 “Patternless pattern” 

 alternating collagenized and hypercellular areas.

 thick bands of hyalinized/keloidal collagen with “cracking” 

 may be myxoid

 HPC-like vessels +/- perivascular hyalinization

 Variants:

 Giant cell angiofibroma (orbit): multinucleate stromal cells and 
pseudo-vascular spaces 

 Fat-forming SFT: prominent adipocytic component



“Patternless pattern” with alternating collagenized and hypercellular areas; HPC-like vessels

Perivascular hyalinization



“Cracking” Between Collagen Bands

Helpful diagnostic clue, particularly in small biopsy specimens



SFT: Immunohistochemistry

 90-95% CD34 positive

 BCL-2 and CD99 

 20-35% variably 
positive for EMA and 
SMA

 Rarely, focal positive for 
S100, CKs, and/or 
desmin 

 STAT6 nuclear 
immunoreactivity 
specific

STAT6



Solitary Fibrous Tumor: STAT6

 Recurrent NAB2-STAT6 gene fusion (inv12 (q13q13))

 Implicated in almost all SFTs

 Strong nuclear STAT6 immunostaining specific for SFTs

 Low level cytoplasmic/nuclear expression common in 

mesenchymal neoplasia and is of uncertain significance

Demicco et al. 2015. Am J Clin Pathol 143:672-682; Robinson et al. 2013. Nat Genet 45(2):180-

185; Chmielecki et al. 2013. Nat Genet 45(2): 131-2.



SFT: Risk Stratification for Metastasis

 Typically indolent course

 Metastasis: 5-25%

 Difficult to predict based on 
histology

 Conventional grading (ie. FNCLCC) 
and sarcoma staging (ie. AJCC) 
poorly applicable to SFT

 Risk Stratification Model:

 Low risk: no metastasis at 10 years

 Intermediate risk: 10% risk of 
metastasis at 10 years

 High Risk: 73% risk of metastasis 
at 5 years

 87% of H&N SFTs low risk

Demicco EG, et al. Risk assessment in solitary fibrous tumors: validation and refinement of a risk stratification model. Mod Pathol. 2017 

Oct;30(10):1433-1442.



(Juvenile Nasopharyngeal) 

Angiofibroma

 Adolescent males

 Posterior nasal cavity/nasopharynx; unilateral nasal 
obstruction and epistaxis

 10-20% extend intracranially

 Embolization + surgical resection; 5-25% recur

 Microscopic Features:

 Unencapsulated; epithelioid/stellate fibroblasts, collagenous 
stroma

 Prominent HPC-like vessels; irregular smooth muscle coat

 May have focal myxoid areas and scant inflammation

 Older lesions/center of tumor → more collagenous

 Embolization material and related changes



Unencapsulated; surface may be ulcerated; embolization material within HPC-like vessels



Prominent HPC-like vascular component, collagenous stroma, epithelioid/stellate fibroblasts



Blood vessels with attenuated/absent smooth muscle layer (irregular if present) 



(Juvenile Nasopharyngeal) 

Angiofibroma

 Vimentin +; SMA and 

desmin –

 Androgen receptor +

 Nuclear beta-catenin:

 β-catenin (CTNNB1) 

mutated in up to 75% of 

sporadic (non-FAP) 

angiofibromas



Angiofibroma and Familial 

Adenomatous Polyposis (FAP)

 25 times more likely to have angiofibromas

 20-30% of patients with FAP have no family history 
of the syndrome

 Angiofibroma may precede the diagnosis of FAP

 FAP should be considered in patients with newly 
diagnosed angiofibroma



Lipomatous Tumors



Case 5:

88 year old man presents to the Emergency 
Department in respiratory distress and a polypoid
laryngeal mass. 











MDM2 FISH: MDM2/CEP12 = 5.3



WELL-DIFFERENTIATED 

LIPOSARCOMA



Case 6: 

70 year old man with a domed yellow swelling 

of FOM.  Incisional biopsy.





CD34



SPINDLE CELL LIPOMA



Lipomatous Tumors of the Head and 

Neck

 Majority of H&N lipomatous tumors are superficial and 

benign: conventional lipomas and spindle cell lipoma

 Most common locations:

◼ Lipoma: cutaneous >> oral cavity (buccal mucosa > tongue > 

hard palate)

◼ Spindle cell/pleomorphic lipoma: posterior neck

 Other benign adipocyte-rich tumors in H&N:

 Lipoadenomas of the salivary glands, thyroid, parathyroids

 Deep tumors higher probability of malignancy



Liposarcoma (LPS) of the Head & Neck

 13-17% ordinary lipomas occur in H&N

 H&N LPS: 2–9 % H&N soft tissue sarcomas; <5 % of all 
LPS

 In contrast to LPS at other sites, H&N LPS:

 Slightly earlier age (57 vs. 60 years of age, p = 0.015)

 Low grade (70 vs. 55 %, p < 0.001)

 Smaller size (≤5 cm in diameter: 60 vs. 15 %, p < 0.001)

 Higher DSS and OS (p < .001).

 Location:

 Skin/subQ face and neck, Oral cavity, Salivary glands, 
Pharynx, Larynx

Gerry D, Fox NF, Spruill LS, Lentsch EJ. Liposarcoma of the head and neck: analysis of 318 cases with comparison to non-head and neck sites. Head Neck. 2014 

Mar;36(3):393-400.  



Ordinary Lipoma 

Encapsulated lesion of normal appearing fat.



Intramuscular Lipoma 

Deep fatty tumor (below muscular fascia); unencapsulated; mature adipose tissue 

growing between skeletal muscle; scattered atrophic skeletal muscle bundles.



Liposarcoma (LPS): Subtypes

 Atypical Lipomatous Tumor (ALT)/WD LPS: 

 Lipoma-like

 Sclerosing

 Inflammatory 

 Dedifferentiated LPS

 Myxoid LPS (including former round cell LPS as high 

grade myxoid LPS) – exceedingly rare in H&N

 Pleomorphic LPS (extremely rare)



ALT/WD LPS

 Low grade sarcoma (FNCLCC Grade I)

 MDM2 amplification (and CDK4):

 Giant marker, ring chromosomes with amplified sequences of 12q13-15 

 Incompletely excised:

 Local recurrence

 Progression via dedifferentiation → Metastases

 Deep tumors more likely to recur, progress 

 ALT vs WD LPS Terminology?

 ALT: surgically amenable sites

 WD LPS: deep locations, difficult to resect

 Use of the term ALT determined by location and resectability, clinician 
understanding



WD LPS/ALT: Diagnosis

 Lobules of mature adipose 
tissue:

 Separated by thick fibrous 
septae

◼ Exception: lipoma-like LPS

 Thick-walled vessels

 At low power (4X  objective) 
look for large atypical, 
hyperchromatic cells 

 Concentrated in fibrous 
septae and vessel walls

 Don’t need to look for 
lipoblasts!



WD LPS/ALT: Diagnosis

 Lobules of mature adipose 
tissue:

 Separated by thick fibrous 
septae

◼ Exception: lipoma-like LPS

 Thick-walled vessels

 At low power (4X  objective) 
look for large atypical, 
hyperchromatic cells 

 Concentrated in fibrous 
septae and vessel walls

 Don’t need to look for 
lipoblasts!



Lipoblasts

 Mono/multivacuolated cells 
with hyperchromatic nuclei; 
indented/scalloped nuclei

 Over-emphasized in the 
diagnosis of LPS:

 Many mimics

 Non-specific - found in benign 
lipogenic tumors (ie. 
chondroid lipoma)

 May be inappreciable 
(absent) in ALT/WDLPS

 Except for pleomorphic LPS, 
lipoblasts are NOT a 
requisite for the diagnosis of 
ALT/LPS (WHO definition)



Pleomorphic Liposarcoma: Lipoblasts

Diagnostic (non-specific IHC profile)

Multivacuolated lipoblasts Monovacuolated lipoblasts

MDM2 amplification NOT identified in Pleomorphic LPS 



Chondroid Lipoma



Lipoblast Mimics

Brown fat/Hibernoma
Fat Necrosis in an Ordinary 
Lipoma



Fat Necrosis in ALT/WD LPS



Other Lipoblast Mimics

 Fat atrophy

 Lochkern cells

 Signet ring 

carcinoma/carcinomas 

infiltrating fat



ALT/WD LPS: Lipoma-like LPS

Lipoma-like LPS: lacks thick fibrous septae



ALT/WD LPS: Sclerosing LPS



Dedifferentiated LPS

 WHO 2013 definition:

 Progression to usually 
a non-lipogenic
sarcoma of variable 
histologic grade

◼ Primary or recurrence

◼ WD component may 
not be identified

◼ Rare HG component 
may be lipogenic

 Substantial 
amplification of MDM2



Dedifferentiated LPS



LPS: Ancillary Studies

 MDM2 amplification (FISH):

 ALT/WD LPS and Dediff LPS 

 Absent in Pleomorphic LPS

 MDM2 and CDK4 IHC (both 
nuclear)

 Insensitive in ambiguous cases

◼ Neoplastic cells underrepresented

◼ Lipoma-like LPS: antigen retrieval 
harsh on delicate tissue

◼ Spindle cell/pleomorphic lipoma 
may show positivity 

◼ Pitfalls: MDM2 nuclear staining in 
histiocytes (CDK4 negative), 
endothelial cells

Clay MR, Martinez AP, Weiss SW, Edgar MA. MDM2 and CDK4 Immunohistochemistry: 

Should It Be Used in Problematic Differentiated Lipomatous Tumors?: A New Perspective. 

Am J Surg Pathol. 2016 Dec;40(12):1647-1652.
MDM2 amplification in Dediff LPS



Ancillary Studies: Indications for FISH 

testing for MDM2 amplification

 Recurrent “lipomas”

 Deep lipomas without atypia that exceed 15 cm 

 Deep extremity lesions > 10 cm in patients > 50 years 

of age

 Lipomatous tumors with equivocal cytologic atypia

 Retroperitoneal or intra-abdominal lipomatous 

tumors lacking cytologic atypia

 (Special clinical situations as directed by treating 

clinicians)

1. Zhang H, Erickson-Johnson M, Wang X, Oliveira JL, et al. Molecular testing for lipomatous tumors: critical analysis and test recommendations based on the analysis of 

405 extremity-based tumors. Am J Surg Pathol. 2010 Sep;34(9):1304-11.

2. Clay MR, Martinez AP, Weiss SW, et al. MDM2 Amplification in Problematic Lipomatous Tumors: Analysis of FISH Testing Criteria. Am J Surg Pathol. 2015 

Oct;39(10):1433-9.



Ancillary Studies: Indications for FISH 

testing for MDM2 amplification

 But in H&N:

 LPS are smaller in size ( 60% ≤5 cm in diameter)

 Modify Indications for H&N:

 Recurrent “lipomas”

 Deep fatty tumors without atypia 

 Lipomatous tumors with equivocal cytologic atypia

 (Special clinical situations as directed by treating 

clinicians)

1. Gerry D, Fox NF, Spruill LS, Lentsch EJ. Liposarcoma of the head and neck: analysis of 318 cases with comparison to non-head and neck sites. Head Neck. 2014 

Mar;36(3):393-400.  

2. Zhang H, Erickson-Johnson M, Wang X, Oliveira JL, et al. Molecular testing for lipomatous tumors: critical analysis and test recommendations based on the analysis of 

405 extremity-based tumors. Am J Surg Pathol. 2010 Sep;34(9):1304-11.

3. Clay MR, Martinez AP, Weiss SW, et al. MDM2 Amplification in Problematic Lipomatous Tumors: Analysis of FISH Testing Criteria. Am J Surg Pathol. 2015 

Oct;39(10):1433-9.



Spindle Cell/Pleomorphic Lipoma

 ~80% posterior neck/upper back; 

 Face, oral cavity (tongue, buccal mucosa, FOM), 
retropharynx

 Represent a histologic spectrum

 Spindle cell lipoma:

◼ Variable mixture of short spindle cells and adipocytes

◼ (“low fat” or “fat free” variants with < 5% fat)

◼ Ropey, wire-like collagen, variable myxoid stroma

◼ May have HPC-like vessels (pseudoangiomatous variant)

 Pleomorphic lipoma:

◼ Floret-like multinucleated giant cells

 Spindle cells and floret cells are CD34 +



Spindle Cell Lipoma



Spindle Cell Lipoma: CD34



Spindle Cell Lipoma: Fat predominant



Spindle Cell Lipoma: “Low Fat”



Pleomorphic Lipoma



Pleomorphic Lipoma

CD34Floret-like giant cells



Myxoid Pattern



Case 7:

35 year old man with a right neck level 1B mass.



Well-defined but focally infiltrative          Loose and cellular spindle cell proliferation



Plump spindled fibroblasts/myofibroblasts, tapering cytoplasmic processes (tissue culture)  



Extravasated RBCs



Nodular Fasciitis

 Myofibroblastic phenotype: SMA, focal desmin, 

negative for other markers (S100, CK)

 MYH9-USP6 gene fusion detected



Myxoid Pattern in H&N Lesions

 Vocal cord nodule

 Sinonasal polyp

 Oral focal mucinosis

 Nodular fasciitis

 Nerve sheath tumors

 Myxoid neurofibroma

 Myxoid scwhannoma

 Nerve sheath myxoma

 Myxoid MPNST

 Odontogenic Tumors:

 Odontogenic myxoma

 Odontogenic myxofibroma

 Spindle cell lipoma with 
myxoid change

 Myxoid SFT

 Salivary gland tumors

 PA

 Myoepithelial tumors

 True Sarcomas:

 Low grade fibromyxosarcoma

 Myxofibrosarcoma

 Myofibroblastic sarcoma

 Extraskeletal myxoid
chondrosarcoma

 Chordoma

 Sarcomatoid carcinoma



Myxoid Lesions: Approach

Cellularity

Low Cellularity Hypercellular

Cytologic Atypia

No/Mild Atypia Pleomorphic

Vascularity

Low vascularity Intricate Vascular Pattern

Epithelioid Component

No             Yes



Cellularity

Low Cellularity Hypercellular

Cytologic Atypia

No/Mild Atypia Pleomorphic

Vascularity

Low vascularity Intricate Vascular Pattern

Epithelioid Component

No             Yes

Myxoma

Myxoid VCN

Oral focal mucinosis

Nodular fasciitis

Myxofibrosarcoma

Sarcomatoid Carcinoma

MPNST

Nerve Sheath Tumors

LG Fibromyxoid sarcoma

Myxoid LPS

Myxoid SFT

Salivary Gland Tumors/

Myoepithelial tumors

Chordoma

Curvilinear/arching: myxofibrosarcoma;

LG fibromyxoid sarcoma

Plexiform: myxoid LPS

HPC-like: myxoid SFT

Myxofibrosarcoma

Sarcomatoid Carcinoma

MPNST



Myxoid Lesions: Immunohistochemistry

 Often not very helpful

 Many of entities in the differential have 
fibroblastic/myofibroblastic phenotype:

 Low-grade fibromyxoid sarcoma, fibrosarcoma, SFT, 
myofibroblastic sarcoma, nodular fasciitis, fibromatosis…

 Main role of IHC is to exclude non-fibrous lineage:

 S100: myxoid peripheral nerve sheath tumor

 CKs: sarcomatoid carcinoma, myoepithelial tumors

 Also

 MUC-4: low grade fibromyxoid sarcoma

 STAT6: SFT



Nodular Fasciitis

 H&N common location; children and young adults

 Microscopic features:

 Well-defined but focally infiltrative

 Loose (myxoid) and cellular with plump spindled 
fibroblasts/myofibroblasts, tapering cytoplasmic processes 
(tissue culture) 

 Storiform or fascicular pattern 

 Normal mitoses

 Extravasated RBCs typically without hemosiderin, 
osteoclast-like giant cells, inflammatory cells, 
hyalinization/fibrosis in longer standing lesions

 MYH9-USP6 gene fusion:

 Detected also in cranial fasciitis



Nodular Fasciitis

Well-defined, focally infiltrative; loose 

(myxoid)/feathery and cellular

Loose areas; spindle cells with tapering 

cytoplasmic processes (tissue culture) 



Nodular Fasciitis

Blood vessels are very apparent at low power



Nodular Fasciitis

Extravasated RBCs typically NOT associated with hemosiderin



Nodular Fasciitis

Longer standing lesions with fibrosis/hyalinization



Spindle Cell Lipoma: Myxoid Change

Spindle cells CD34 +, STAT6 -



Solitary Fibrous Tumor: Lipomatous and 

Myxoid

Spindle cells CD34 +, STAT6 +



Low Grade Fibromyxoid Sarcoma (aka 

Evans Tumor)

 ~ 20 reported H&N cases (deep)

 Microscopic Features:

 Bland spindle cells, alternating 
myxoid and fibrous areas (“tiger 
stripe”), prominent arching vessels

 Collagen rosettes → hyalinizing
spindle cell tumor with giant rosettes

 IHC: traditionally non-specific

 +/- EMA, CD99, bcl-2, CD34, SMA 

 Negative desmin, h-caldesmon, 
S100, SOX10, CKs, β-catenin

 MUC4 sensitive and specific (neg in 
mimics – fibromatosis, perineurioma)

 Gene fusion of FUS-CREB3L2 

Cowan ML, Thompson LD, et al. Low-Grade Fibromyxoid Sarcoma of the Head and Neck: A Clinicopathologic Series and Review of the 

Literature. Head Neck Pathol. 2016 Jun;10(2):161-6.



“Tiger stripe”: alternating myxoid and fibrous areas



Bland spindle cells with minimal atypia;  Dx pitfall → fibromatosis on Bx



Low Grade Fibromyxoid Sarcoma (aka 

Evans Tumor)

Prominent arching vasculature



Collagen rosettes → if dominant feature “hyalinizing spindle cell tumor with giant rosettes”



Low Grade Fibromyxoid Sarcoma (aka 

Evans Tumor)

MUC4



Chondroid Tumors



Case 8:

28 year old woman with an expansile lytic lesion 

involving the temporal bone. 



Coarse calcifications Vague lobular spindle neoplasm; 

chondromxyoid background



Chondromyxoid Fibroma

Bland spindle cells condensing at periphery of lobules; chondromxyoid background



Chondromyxoid Fibroma (CMF)

 Benign; < 1% of all chondroid tumors

 Rare H&N: 

 temporal bone, paranasal sinuses, nasal septum, 

skull base

Symptoms depend on location: 

◼ tinnitus, headaches, pain, hearing loss, vertigo, visual 

disturbances, sinonasal congestion



CMF: Microscopic Features

 Lobules spindle/stellate cells 

 Chondromyxoid background

 True cartilaginous 
differentiation (ie. hyaline 
cartilage) very rare (if seen 
only focal)

 Cells condense at periphery 
of lobules 

 ± Osteoclast-like giant cells 

 Coarse Ca++ ~ 1/3rd cases. 

 No significant pleomorphism 
or high-grade features



Chondromyxoid Fibroma

Lobular spindle cell neoplasm with spindle cells condensing at periphery of lobules; 

chondromxyoid background



Chondromyxoid Fibroma

Scattered coarse calcifications seen focally 



CMF: Imaging

 Well-defined, lytic lesion with sclerotic margins and 

scalloped or lobulated borders

 ± Cortical expansion 

 Intralesional calcifications identified in ~10% cases



CMF: Differential Diagnosis

 Chondroblastoma

 Phosphaturic Mesenchymal Tumor

 Chondrosarcoma



Chondroblastoma

 H&N rare (temporal 
bone)

 Uniform ovoid cells with 
grooved nuclei

 Osteoclast-like giant 
cells

 Secondary ABC 
formation

 Abundant eosinophilic 
cytoplasm, well-defined 
cytoplasmic border

 “Chicken-wire" Ca++





Phosphaturic Mesenchymal Tumor



Phosphaturic Mesenchymal Tumor

Patient with tumor-induced osteomalacia and C3 vertebral body mass; confirmed with FGF23 ISH



Phosphaturic Mesenchymal Tumor

 H&N rare (SNT)

 Short spindle cells, osteoclast-like giant cells, and 

Ca++

 HPC-like vessels

 Grungy Ca++ (CMF: discrete coarse Ca++)

 FGF23 ISH or IHC

 FN1–FGFR1gene fusion (~ 50% cases)

 Clinical and radiologic correlation:

 PMT soft tissue > bone; tumor-induced osteomalacia



Chondrosarcoma (CGS)

 Features of CGS to distinguish from CMF: 

 Presence of hyaline type cartilage

 Aggressive features: infiltrative growth pattern, soft 

tissue extension

◼ *** Conventional myxoid type CGS may be mistaken for 

CMF (limited biopsy) 



Chondrosarcoma: Clinical Features

 H&N → 1-12% of cases.

 ~ 50% jaw/craniofacial bones, ~ 25% larynx

 Gnathic chondrosarcoma: maxilla > mandible

 > 60% in 40-60 years of age 

 Craniofacial chondrosarcoma:  1/3rd patients < 40 

(exception: laryngeal chondrosarcoma – patients > 50) 



General criteria for malignancy in 

cartilaginous neoplasms

 Architecture

 Permeation of bone or 
extension beyond periosteum

 Disorganized arrangement of 
malignant cartilage lobules 

 Increased Cellularity

 ‘Enhanced’ cytologic detail

 Cytoplasm becomes readily 
apparent

 Nuclear membranes and 
chromatin distribution become 
visible; visible nucleoli

 More than occasional
binucleate chondrocytes

Criteria best applied to central cartilaginous tumors. Problematic when applied to cartilaginous tumors on the 

surface of bone, in soft tissue and in the small bones of the hand and feet.





Chondrosarcoma: Grading

Grade Histologic Features (conventional chondrosarcoma)

Central atypical 

cartilaginous 

tumor/Grade 1 CGS

Atypical chondrocytes with small dark nuclei; multiple nuclei per 

lacuna; mild to moderate cellularity; absent mitoses; 

predominantly hyaline matrix

Grade 2 CGS Atypical chondrocytes moderate-sized, with more vesicular nuclei; 

less than 2 mitoses/10 high power fields; greater cellularity; 

matrix more myxoid; spindle changes at periphery of lobules

Grade 3 CGS Greater cellularity; atypical chondrocytes with pleomorphic 

nuclei; 2 or more mitoses/10 high power fields; myxoid or 

spindled matrix (peripheral spindling and less differentiated)

Low grade: Grade 1 and 2; includes clear cell chondrosarcoma (grade 1)

High grade: Grade 3 and dedifferentiated chondrosarcoma; includes mesenchymal 

chondrosarcoma (grade 3)

Myxoid

Myxoid



Normal Cartilage



Conventional Chondrosarcoma, Grade 1



Conventional Chondrosarcoma, Grade 2



Conventional Chondrosarcoma, Grade 3



Main Histologic Variants

 Conventional (Classic) Chondrosarcoma

 Hyaline (lacunae)

 Myxoid (stellate cells)

 Dedifferentiated Chondrosarcoma 

 Mesenchymal Chondrosarcoma

 Clear Cell Chondrosarcoma (very rare in H&N; larynx)



Conventional Chondrosarcoma: 

Microscopic Features

 Two morphologic variants:

 Hyaline type: atypical chondrocytes residing in lacunae 

and surrounded by hyaline matrix

 Myxoid type: stellate atypical chondrocytes floating 

within a frothy mucinous matrix 

◼ A chondrosarcoma with a predominantly myxoid matrix 

represents a conventional chondrosarcoma of higher grade. 

 Perisosteal chondrosarcoma (rare):

 Surface of bone with infiltration of the cortex and/or 

adjacent soft tissue. 



Hyaline CGS: atypical chondrocytes in lacunae and surrounded by hyaline matrix



Myxoid CGS: stellate atypical chondrocytes floating within a frothy mucinous matrix



Dedifferentiated Chondrosarcoma

 Highly malignant variant

 Develops in 10-15% of 
central conventional 
chondrosarcomas

 Sharply demarcated 
areas of a low grade 
chondrosarcoma and non-
cartilaginous high grade 
sarcoma

 Dedifferentiated 
component most commonly 
an undifferentiated 
pleomorphic sarcoma or 
osteosarcoma 



Mesenchymal Chondrosarcoma

 8.8% of H&N CGS 

 jaw, sinuses and skull base

 1/3rd extra-osseous

 High grade biphasic tumor: 

 LG (hyaline) conventional CGS

 Undifferentiated small round 
blue cell component with HPC-
like vessels

 Undifferentiated component: 
CD99+ and SOX-9+

 desmin, MyoD1, SMA ± focal

 Negative: myogenin, CD45, CKs

 HEY1-NCOA2 fusion

Image courtesy of Dr. Brendan Dickson, Mount Sinai Hospital, Toronto, 

ON, Canada



Image courtesy of Dr. Brendan Dickson, Mount Sinai Hospital, Toronto, ON, Canada



Image courtesy of Dr. Brendan Dickson, Mount Sinai Hospital, Toronto, ON, Canada

Mesenchymal Chondrosarcoma

Undifferentiated small round blue 
cell component

Low grade conventional (hyaline) 
chondrosarcoma 



Clear Cell Chondrosarcoma

 Uncommon (~ 2%); ~ 5% H&N 

 Larynx, jaw & paranasal sinuses

 Microscopic features:

 Sheet-like proliferation

 Ample clear to eosinophilic 
cytoplasm, well-defined 
cytoplasmic borders

 Mild atypia and rare mitoses 

 Lack chondroid matrix – unless 
associated with conventional CGS

 Irregularly shaped trabeculae of 
immature woven bone 

 Secondary ABC common

 PAS/PASD: intracytoplasmic 
glycogen



Ample clear-eosinophilic cytoplasm, prominent cytoplasmic borders; irregular trabeculae of woven 

bone



H&N Chondroid Neoplasms: General 

Considerations

 Low grade cartilaginous neoplasms of the H&N > 1.0 
cm in size are chondrosarcomas until proven otherwise

 DDx: chondroma (rare in H&N, most often larynx; typically 
small (< 1cm), clinically insignificant with no worrisome 
radiologic features)

 High grade cartilaginous neoplasms of the H&N are 
sarcomatoid carcinomas (cutaneous, mucosal or salivary) 
or chondroblastic osteosarcoma until proven otherwise

 Benign and malignant bone tumors, including 
chondroid neoplasms, should only be diagnosed in 
conjunction with radiologic findings



Chondrosarcoma of Jaw and 

Paranasal Sinuses

 Mean age 41.6 years; Range: 1.5-88 years; M:F = ~1:1

 ~2% seen in setting of Ollier’s disease

 Subsite:

 Maxilla/maxillary sinus: 44.6%

 Other sinuses: 41.1% 

 Mandible: 7.7-10.7%

 Outcome Conventional CGS:

 Local recurrence rate: 33.3%; Metastatic rate: ~5% 

 Overall survival:

◼ 5 year = 80.7%; 10 year = 65.3%

 Mesenchymal CGS: 5 year survival 59.1-82%; 10 year 
survival 55%; local recurrence 34.8%



Chondrosarcoma Jaws: Pathologic 

Features

 Size: mean 4.0 cm

 Any chondroid lesion >1.0 cm is likely malignant

 ~ 90% are conventional chondrosarcoma

 Grade I = 65%

 Grade II = 30%

 Grade III = 5%

 Variants

 Clear cell = 1-2%

 Dedifferentiated = <1%

 Mesenchymal = 8% (higher in individual series)



Gnathic Chondrosarcoma



DDx: LG Conventional CGS vs Synovial 

Chondromatosis

 Two synovial joints in the skull with articular hyaline 
cartilage:

 Atlanto-occipital joint 

 Temporomandibular joint (TMJ): only reported site for 
synovial chondromatosis 

 Presenting symptoms: limited motion of the TMJ, 
deviation of the mandible, jaw pain, swelling

 Rare malignant transformation to CGS (3 reported 
cases in TMJ) 

 May have rearrangements in FN1 and ACVRA2 genes 
(also described in secondary CGS arising from synovial 
chondromatosis)



Synovial Chondromatosis

 Lobules of cartilage arising from 
synovium

 Hyaline-type, occasionally myxoid

 ± enchondral ossification (periphery)

 May have atypical features:

 Hypercellularity, increased cytologic 
detail, scattered binucleate 
chondrocytes and increased mitotic 
activity

 Imaging crucial to the diagnosis

 Panorex:  asymmetry of condylar 
heads and/or glenoid fossa. 

 MRI: chondroid nodules in expanded 
joint space/capsule, joint effusions

 CT scan:

◼ Radio-opacities superior to the 
mandibular condylar head; advanced 
cases → bony erosion

Residual synovium



Synovial Chondromatosis

Hypercellular lobules of hyaline-type cartilage, mild increased cytologic detail, scattered 

binucleate chondrocytes; arising from the synovium. 

Residual synovium



DDx: Chondrosarcoma vs Chondroblastic OGS

Chondrosarcoma

 Cartilage only*
 Dediff: Two components 

separate, no mixing/transition.  
Cartilaginous component 
typically LG. 

 Body of mandible less common

Chondroblastic Osteosarcoma

 Cartilage and Bone*
 Two components intimately mixed; 

transition between them; cartilaginous 
component high grade

 Body of mandible most common

* Matrix must invest the neoplastic cells

*In the jaw, grade 3 histology on a biopsy equates to 

chondroblastic osteosarcoma until proven otherwise

OGS of the jaw are more common than CGS



Grade 3 CGS vs Chondroblastic OGS

In the jaw, grade 3 histology on a biopsy equates to chondroblastic osteosarcoma 

until proven otherwise



Dedifferentiated CGS vs

Chondroblastic OGS

Swiss Cheese Stilton Blue Cheese



Dedifferentiated CGS vs

Chondroblastic OGS

Dedifferentiated CGS Chondroblastic OGS



Case 9:

66 year old man with lytic lesion involving the 

body of mandible. 



Hypercellular cartilaginous tumor admixed with mineralized osteoid and tumor necrosis







GNATHIC 

CHONDROBLASTIC

OSTEOSARCOMA



Overview of Osteosarcoma (OGS)

 Long bones of appendicular skeleton most common 

site; <10% involve H&N

 Jaw most common H&N site

 Body of the mandible and the alveolar ridge or antral

area of the maxilla

 Rarely may develop on the surface of the gnathic 

bones 

 Primary OGS of the larynx have been rarely reported



OGS and Hereditary Syndromes

 Li Fraumeni (TP53, LOH 17p)

 Retinoblastoma (RB1, LOH 13q)

 Rothmund Thomson (RECQL4, 8q)

 Werner (progeria) (WRN, 8p)



Secondary OGS

 Settings:

 Paget disease of bone

 Post-radiation

 Fibrous dysplasia 

 Bone infarction

 High grade; more aggressive than primary OGS  

 Older patients and are more likely to develop in 

craniofacial/gnathic sites



Osteoblastic 

osteosarcoma in ….



Pagets Disease of Bone



Osteoblastic OGS



OGS: Microscopic Features

 Identification of neoplastic immature woven bone (osteoid)  

 No minimum amount required 

 May be mineralized, imparting a basophilic appearance

 Neoplastic osteoid intimately associated with the tumor cells 

 No osteoblastic rimming 

 Distinguish it from reactive new bone formation that can be seen in 
a fracture, adjacent to osteonecrosis or osteomyelitis, etc

 Variable organization of the osteoid:

 delicate strands (‘filigree’) or coarse, lace-like patterns or 
thickened, irregular trabeculae  

 Majority of gnathic osteosarcomas are high grade



OGS: Histologic Variants

 Conventional:

 Osteoblastic

 Chondroblastic: more common in H&N compared to 
appendicular OGS

 Fibroblastic

 WD intraosseous OGS (low grade central 
osteosarcoma): mimics fibrous dysplasia or other fibro-
osseous lesions

 Less common variants (high grade): 

 Telangiectatic, Small cell

 Surface variants: 

 Parosteal (LG), Periosteal (IG), HG surface 



16 y.o boy Hx retinoblastoma. Recurrent posterior 

nosebleeds and mass involving sphenoid sinus. 

Telangiectatic OGS: blood-filled cystic spaces lined by atypical/pleomorphic tumor cells 



Telangiectatic OGS

 Rare variant (~5%)

 Composed of loculated-
blood filled or empty 
spaces lined by 
pleomorphic cells  

 Atypical mitoses are 
frequent and osteoid 
formation is often focal

 DDx: mimic ABC 
(radiologically and LP 
examination)  

 Examine cyst walls: 
pleomorphic tumor cells and 
neoplastic osteoid 



Small Cell OGS

 Composed small cells 

with round to oval 

nuclei and little 

cytoplasm associated 

with osteoid, usually 

lace-like  

 A focal HPC-like 

vascular pattern may 

be present 



Small Cell OGS

 DDx:  EFT and 

mesenchymal 

chondrosarcoma 

 Molecular testing: 

absence of HEY1-

NCOA2 fusion or 

EWSR1 

rearrangements



Conventional OGS: Microscopic 

Features

 3 main types:

 Osteoblastic, chondroblastic and  fibroblastic 

 Classified based on the predominant matrix 

 Account for 70% OGS  

 All three types may be identified in the same tumor  

 Less common types of conventional OGS: giant cell 

rich, osteoblastoma-like, chondroblastoma-like, 

epithelioid and clear cell



78 year old man, clinical impression 

chronic sinusitis.  

CT scan revealed a 

widely infiltrative 

lesion involving the 

left maxilla with 

orbital extension.



Dx: Osteoblastic Osteosarcoma

Atypical epithelioid cells intermixed with osteoid that is partially mineralized



Osteoblastic Osteosarcoma

Atypical epithelioid cells intermixed with osteoid that is partially mineralized



Conventional OGS: Fibroblastic

Atypical spindle cells arranged in a herring-bone pattern; scattered foci of filigree osteoid



Conventional OGS: Chondroblastic

Hypercellular cartilaginous tumor  admixed with mineralized osteoid



ANATOMIC VARIANTS

Jaw & Craniofacial



MDACC experience 1960-2007 (n=119)

 Median age 33 yr (range: 7-77)

 M:F = 1.1:1

 Predisposing conditions (secondary OGS): 13% 
(other series ~ 20%)

 Mandible: 45%

 Maxilla: 40%

 Calvarium: 5% 

 Median size: 5.5 cm (range: 1.2 – 15 cm)



Conventional: 75%

OOGS: 37.5%

COGS: 18.3%

FOGS: 18.3%

Variants: 

25%

Variants: 

10%

Appendicular OGS Jaw OGS

Conventional: 90%

OOGS: ~40%

COGS: ~40%

FOGS: ~10%

N  287

Jaw: Myxoid chondroblastic osteosarcoma (mCOGS)

Appendicular: Hyaline chondroblastic osteosarcoma (hCOGS) 

OOGS: osteoblastic osteosarcoma

COGS: chondroblastic osteosarcoma

FOGS: fibroblastic osteosarcoma



hCOGS mCOGS



Gnathic/Craniofacial OGS: Treatment 

and Outcome

 Secondary osteosarcomas: high grade and rapidly fatal 

 Complete resection with clear margins → strongest 
prognostic factor 

 Appendicular OGS: response to neoadjuvant chemotherapy →
strongest prognostic factor

 Death due to local failure and uncontrolled local disease

 Adjuvant post-operative XRt in close/positive margins

 Role of chemotherapy is unclear

 Metastases late complication (unlike appendicular OGS)  

 5-year DFS and OS ~ 50% and 65%



Primary Bone Tumors: General 

Considerations

 Primary bone tumors less common than soft tissue tumors

 Bone tumors tend to occur in relatively specific sites and age 
groups:

 Lytic lesions in older adults more likely to be metastases

 Chondroid lesions in older patients tend to be malignant

 HG chondroid tumors in the H&N are most likely chondroblastic 
OGS, particularly in the body of the mandible

 LG chondroid tumors > 1.0 cm in the H&N are most likely CGS 

 Ideally the pathologist should discuss the case with the 
radiologist and surgeon prior to biopsy interpretation – team 
approach!

 Histologic features in small biopsies are interpreted with 
caution and should always be correlated with radiologic and 
clinical findings



Questions? Comments?

 I look forward to your to questions and comments.

 bpurgina@toh.ca

THANK YOU!

mailto:bpurgina@toh.ca
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