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Case 1

Presenter:  Allison B. Cavallo, MD

Attending:  Tatjana Antic, MD

Clinical History: Patient is a 26-year-old female with a clinical history of multiple colonic tubular adenomas (2000), status post total abdominal colectomy, thyroidectomy (2005) and an abdominal mass, status post resection (2007). She now presents with a midline neck mass and undergoes fine needle aspiration biopsy. 

Diagnosis:  Cribriform-morular variant of papillary thyroid carcinoma occurring in a patient with Gardner’s syndrome

Differential Diagnosis:

· Thyroid Malignancies

· Follicular neoplasm

· Comprises both follicular adenoma and follicular carcinoma. Follicular carcinoma is defined by the presence of capsular and vascular invasion.
· Both entities are remarkable for a female predilection
· Architecturally, follicular carcinoma ranges from well-formed follicles to a solid growth pattern. Nuclei lack features observed in papillary thyroid carcinoma cells. 

· Tumor cells are reactive for TTF-1 and thyroglobulin.
· Variant of papillary thyroid carcinoma (PTC)
· In general, papillary thyroid carcinoma is the most common malignancy affecting the thyroid. There is a strong female predilection. Patients typically present in early middle age. 
· Classical PTC is characterized by numerous complex papillae with fibrovascular cores. Tumor nuclei are optically clear with irregular membranes, grooves and pseudoinclusions. Psammoma bodies are a well-known feature.
· Tumor cells react with TTF-1 and thyroglobulin and are non-reactive for calcitonin. 

· There are many variants of PTC including, but not limited to, the follicular variant, cribriform-morular variant, tall cell variant, columnar cell variant and the diffuse sclerosing variant.
· Medullary carcinoma

· Sporadic and hereditary forms are well known. The sporadic form typically presents as a solitary mass in early middle age.
· Characterized by a solid to nested architecture, vascular stroma, hyalinized collagen and the presence of amyloid. Tumor cells are oval to polygonal with granular cytoplasm, neuroendocrine-type chromatin and nuclear pseudoinclusions. However, this entity is well-known for its variable appearance. 

· Tumor cells are reactive for calcitonin, TTF-1, chromogranin and synaptophysin and non-reactive for thyroglobulin.

Discussion:

· Cribriform-morular variant of papillary thyroid carcinoma

A rare entity that occurs sporadically or as part of an inherited cancer predisposition syndrome, Gardner's syndrome.
Typically presents as a mass lesion in females aged 28-33 years of age.
The tumor is characterized by a cribriform architecture, but may also have solid, trabecular or follicular growth patterns. Unique to this entity is the presence of squamous morules. Tumor nuclei are remarkable for irregular nuclear membranes, optical clarity, nuclear grooves and rare pseudoinclusions. 

Immunohistochemically, tumor cells stain positive for β-catenin and TTF-1 and negative for calcitonin. Thyroglobulin staining is variable and can be entirely absent. 
· Gardner's syndrome

· Autosomal-dominantly inherited cancer predisposition syndrome. 

· Variant of familial adenomatous polyposis syndrome.
· Caused by germline mutations of the adenomatous polyposis coli gene (APC) that result in permanent activation of the Wnt signaling pathway, aberrant β-catenin expression and increased cellular proliferation.

· Characterized by the development of colonic tubular adenomas and a tendency towards colorectal adenocarcinoma as well as extracolonic benign and malignant tumors.
· Affected patients have a markedly increased risk for the development of thyroid carcinoma and its incidence maybe as high as 12%.

· The cribirform-morular variant of PTC is particularly common in this syndrome.

Take home point:

· The cribriform-morular variant of papillary thyroid carcinoma is characterized by cribriform, trabecular, solid and follicular architecture, the presence of squamous morules and papillary thyroid carcinoma nuclei.

· Diagnosis of this entity should prompt work-up for Gardner's syndrome.
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Case 2
Presenter: Jerry T. Wong, MD

Attending: Peter Pytel, MD

Clinical History: The patient is a 43 years old female who presented to the University of Chicago with increasing left thigh pain. Imaging (X-ray, MRI) of her left femur showed a subtrochanteric lesion without evidence of fracture or soft tissue extension. The patient has a remote history (30 years ago) of abdominal/pelvic soft tissue sarcoma. The exact location and classification of that tumor is not known. More recently in 2012, she was diagnosed with metastatic lesions to both lungs and left lobe of her liver. 

Diagnosis: Metastatic sarcoma consistent with metastatic spread of low grade fibromyxoid sarcoma

· Microscopic features:

· Dense collagenous (highlighted by picrosirius red polarization method) and myxoid matrix with bland cells

· Giant collagen cores with surrounding epithelioid cells (giant rosettes)

· Rare mitosis and minimal pleomorphism

· Immunohistochemistry: MUC4 strongly and diffusely positive 

· Cytogenetics: Positive fusion of FUS-CREB3L2 loci in 94.5% of cells

Differential:

· Osteosarcoma

· Intramedullary bone lesion

· Osteoid-like matrix

· Sclerosing epithelioid fibrosarcoma

· Dense collagenous and myxoid matrix with bland cells

· Metastatic sarcoma

· Clinical history of sarcoma

Discussion:

· Low grade fibromyxoid sarcoma

· First described by Evans 1987 (2 cases) 

· Cytologically bland spindle cells with alternating fibrous and myxoid matrix

· FUS-CREB3L2/1 fusion gene and MUC4 expression highly sensitive and specific

· Indolent with late metastatic potential

· Treatment with excision but frequent recurrence

· Hyalinizing spindle cell tumor with giant rosettes

· First described by Lane in 1997 (19 cases)

· Shown to be clinically, ultra-structurally, immunohistochemically, and genetically similar to low grade fibromyxoid sarcoma

· Recognized as giant rosette variant of low grade fibromyxoid sarcoma 

· Sclerosing epithelioid fibrosarcoma

· First described by Meis-Kindblom in 1995 (25 cases)

· Nests/cords of round/ovoid epithelioid cells within a dense sclerotic stroma

· Clinically more aggressive than low grade fibromyxoid sarcoma

· Subset of cases with FUS-CREB3L2 fusion (9-28%) and MUC4 expression (78%)

· A subset of sclerosing epithelioid sarcoma is a variant of low grade fibromyxoid sarcoma 
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Case 3   

Presenter:  Nhu Thuy Can, MD

Attending:  Peter Pytel, MD

Diagnosis: Niemann-Pick Disease, Type C

Findings: 

· Gross: Brain tissue (cerebral cortex and white matter) with no gross abnormalities

· Microscopic: Histologic sections demonstrate enlarged swollen neurons with gray foamy cytoplasm present diffusely throughout the cortex, not associated with any reactive changes. 

· Electron microsopy: Neurons with heterogeneous membrane-bound cytoplasmic granular inclusions, some of which have concentric lamellar profiles.
Differential diagnosis: 

	Disease
	Subtype
	Enzyme deficiency
	Clinical features

	Mucopolysaccharidosis
	Sanfilippo Syndrome
	Multiple
	Severe mental retardation

Seizures

Mild skeletal deformities

	
	Sly Syndrome
	β-glucuronidase
	Seizures

Moderate to no mental retardation

Mild dysmorphism

	Neuronal Ceroid Lipofuscinosis
	Jansky-Bielchowsky Type
	Tripeptidyl-peptidase I


	Rapidly progressive psychomotor retardation

Intractable seizures

Myoclonus

	
	Spielmeyer-Sjogren Type
	Battenin
	Slowly progressive psychomotor retardation

Intractable seizures

Vision loss

	Lipid Storage Disorder
	Niemann-Pick Type C/D
	Abnormal intracellular transport of endocytosed cholesterol
	Subacute/chronic form

Vertical supranuclear gaze palsy

Ataxia

Seizures

Dementia

Hepatosplenomegaly


Pathogenesis: 

· Abnormal intracellular transport of endocytosed cholesterol

· Mutations in NPC1 (95%) and NPC2

· NPC1: transmembrane protein involved in endocytosis

· NPC2: lysosomal protein that binds cholesterol

· Unesterified cholesterol and glycosphingolipids accumulate in neurons, liver and spleen ( neurological deterioration and hepatosplenomegaly

Diagnosis

· Filipin test – Fibroblasts cultured from a skin biopsy demonstrate accumulation of unesterified cholesterol in lysosomes, which stain positive with filipin, a fluorescent compound that binds unesterified cholesterol.

· Gene sequencing

Treatment: Miglustat, which reduces the production of glycosphingolipids, is the only available treatment for Niemann-Pick Disease, Type C
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Case 4

Presenter:  Stephanie M. McGregor, MD, PhD

Attending: Katja Gwin, MD, PhD

Clinical History: The patient is a 23-year-old G2P1 female. Her first pregnancy was uncomplicated and resulted in delivery of a full-term infant. She underwent a dilatation and curettage procedure at an outside hospital for a suspected molar pregnancy 8 months ago. She now presents with abdominal pain, "morning sickness", occasional vaginal bleeding and a negative urine pregnancy test. Serum β-hCG is mildly elevated. Ultrasound demonstrates a large, hypervascular mass in the uterus. Hysterectomy is pursued in lieu of biopsy out of concern for bleeding.
Diagnosis:   Placental site trophoblastic tumor (PSTT)

Differential Diagnosis: 

· Epithelioid trophoblastic tumor (ETT)

· Exaggerated placental site reaction (EPS)

· Squamous cell carcinoma (SCC)

· Epithelioid leiomyosarcoma

Key morphologic and immunohistochemical features:

· Cords and sheets of tumor cells infiltrating the fibers of the myometrium

· Absence of chorionic villi

· Striking involvement of vessels, with tumor cells essentially replacing the wall 

· Large, round to polyhedral cells, which are primarily mononucleated 

· Occasional multinucleated cells

· Nuclear pleomorphism, ranging from small with smooth borders and pale chromatin to bizarre forms with hypercondensed chromatin

· Atypical mitoses and nuclear pseudoinclusions may be present

· Cytokeratin: strong and diffusely positive

· hPL and inhibin: positive in the majority of tumor cells

· p63: negative

Establishing the diagnosis:
· In this particular setting of even mildly elevated hCG, SCC and leiomyosarcoma are low on the differential. However, hCG is not always elevated and therefore these entities must be considered. Without clinical clues the distinction of PSTT from SCC and epithelioid leiomyosarcoma can be made easily by immunohistochemistry. While both PSTT and SCC are positive for cytokeratin, PSTT is negative for p63 and SCC is positive; similarly, desmin staining is reliable in leiomyosarcoma and is negative in PSTT.

· Distinguishing PSTT from EPS is rarely difficult on a hysterectomy specimen due to the presence of a mass lesion in PSTT, which is not present in EPS. Moreover, clinical context is useful as a concurrent gestation or molar pregnancy exists with an EPS. However, the infiltrative growth pattern of the two entities can be problematic on small biopsy specimens, especially if chorionic villi are not sampled in EPS. Additional useful tools in this setting are the presence of cytological atypia and mitoses in PSTT and staining with Ki67, which will show proliferation in more than 10% of tumor cells in PSTT but <1% of cells in EPS.

· PSTT and ETT are similar cytologically but have different growth patterns. PSTT mass lesions tend to be poorly circumscribed and grow in an infiltrative pattern, whereas ETT has a nodular architecture with a pushing border and does not tend to involve vessel walls in the same manner as PSTT. ETT has the additional feature of abundant extracellular material and geographic necrosis, tends to have less cytological atypia and rarely has multinucleated cells. Immunohistochemistry is also helpful, as p63 is positive in ETT and hPL highlights only individual cells.

Discussion:   
· PSTT is a rare neoplasm that recapitulates the implantation-site intermediate trophoblast

· Clinical presentation generally involves amenorrhea or vaginal bleeding and uterine enlargement.

· It usually follows a normal gestation with variable latency from months to years.

· β-hCG is mildly elevated in 80% of cases. Even in cases where serum β-hCG is elevated, however, urine pregnancy tests may be negative due to various isoforms of β-hCG. Therefore it is important to be certain that all isoforms are being detected, especially as this marker can be used for subsequent monitoring for potential recurrence.

· The prevailing theory in the field currently is that the malignant transformation leading to PSTT originates at the level of the cytotrophoblast, which is the cell harboring the self-renewal capacity of the placenta. Differentiation then occurs within the neoplasm, leading to the morphology of PSTT or ETT if the differentiation program is similar to that of the implantation-site or chorion leave-type intermediate trophoblast, respectively. EPS lesions are also derived from the implantation site-type intermediate trophoblast, but this is a non-neoplastic entity.

· The pathogenesis of PSTT remains poorly understood in large part due to its rarity, but it is known that these cases occur essentially only in the setting of a 46 XX genome. It is postulated that defects in imprinting of the paternal chromosome are essential in transformation.

· The paternal X chromosome is known to be responsible for the invasive capacity of the trophoblast during implantation.

· It is subsequently preferentially imprinted (i.e. silenced) in the trophectoderm and reactivated in the inner cell mass of the embryo.

· Defective imprinting may result in excess expression of genes that are normally imprinted in the paternal X chromosome, therefore leading to uncontrolled growth and invasion of the implantation site-type intermediate trophoblast. 
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Case 5

Presenter:
Sharon Zhang, MD, PhD

Attending:
John Hart, MD

Clinical History: The patient is a 19-year-old Venezuelan male who underwent distal gastrectomy in 2006 for a multifocal tumor. In 2012 a CT scan revealed recurrent tumor in the gastric remnant and liver masses.  He underwent subtotal gastrectomy and liver lobe resection. Three months later, he was found to have two masses in the mediastinum and subsequently admitted for left thoracotomy and debulking of mediastinal masses. 

Diagnosis: Carney–Stratakis syndrome (succinate dehydrogenase-deficient gastrointestinal stromal tumor and paraganglioma)  

Important Differential Diagnoses:

- Leiomyosarcoma

- Malignant peripheral nerve sheath tumor

Key Features:

- Gastric GIST with multifocal and multinodular growth pattern and a high mitotic rate 

- Mixed epithelioid and spindle cell components

- Strong diffuse cytoplasmic reactivity for KIT, DOG-1 and CD34 in tumor cells

- Negative staining for SDHA and SDHB in tumor cells 

Discussion:

The majority of KIT/PDGFRA wild-type GISTs:

· occur in pediatric patients

· arise in the stomach

· exhibit an epithelioid or mixed epitheliod and spindle cell growth pattern

· demonstrate loss of expression of succinate dehydrogenase (SDH).

SDH-deficient GISTs:

· are usually relatively indolent, despite recurrences and distant metastases

· exhibit a natural history that is not predictable by usual risk assessment criteria

· show little sensitivity to Gleevec.

Carney–Stratakis syndrome: 

· is caused by a germline mutation in a SDH subunit

· predisposes affected individuals to gastric GISTs, paragangliomas and pheochromocytomas.

· has been reported to be associated with germline SDHB, SDHC and SDHD mutations in the literature; the patient presented represents the first documented mutation of the SDHA subunit
· is distinct from Carney’s triad, which is a non-hereditary condition defined by gastric GIST, paraganglioma and pulmonary chondroma 
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Case 6
Presenter:  Selene Koo, MD, PhD

Attending:  Thomas Krausz, MD

Clinical History:  20-year-old female presented with chest and back pain and nonproductive cough for 8 months.  CT scan showed bilateral ground-glass opacities, suggestive of interstitial lung disease.  Right upper, middle, and lower lung lobe wedge biopsies were performed.

Diagnosis:  Pulmonary epithelioid hemangioendothelioma (EHE)

Differential Diagnosis:

· Carcinoma

· Melanoma

· Histiocytic neoplasm (pulmonary Langerhans cell histiocytosis)

· Sclerosing hemangioma / pneumocytoma

Key Features:

· Diffusely infiltrative growth pattern (intra-alveolar, perivascular, intravascular)

· Nodules with central hypocellularity, peripheral increased cellularity

· Tumor cells embedded in abundant myxohyaline matrix

· Bland cells with abundant eosinophilic cytoplasm, round to oval nuclei, occasional pleomorphism and intracytoplasmic lumina

· Positivity for vimentin and endothelial markers (CD31, CD34, Fli-1, Factor VIII antigen)

Discussion:

Epithelioid hemangioendothelioma:

· Distinguished from epithelioid hemangioma and epithelioid angiosarcoma by presence of abundant myxohyaline matrix

· Found in soft tissue, bone, liver, lung (frequently multifocal in liver and lung)

· Risk stratification:  high mitotic rate (>3/50hpf) and large size (>3.0 cm) associated with decreased disease-specific survival (59% after 5 years)

· Characteristic t(1;3)(p36;q25) translocation identified in >87% of cases (including lung), with WWTR1-CAMTA1 fusion product

· Local spread by intra-organ dissemination (not multiple distinct primaries)

Pulmonary epithelioid hemangioendothelioma:

· Can mimic interstitial lung disease on imaging

· Rare (~100 reported cases)

· 80% women, mean age at presentation 36 years

· Median 5-year survival 60%
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