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Case 1

• 87 year-old woman presented with upper GI 
bleed

• EUS: 

– pedunculated ulcerated lesion 2nd portion duodenum. 

– Hypoechoic submucosal heterogeneous 21 mm x 18 
mm. 

– No involvement of muscularis propria. 

– No regional lymphadenopathy.

• EUS-FNA with 25 gauge needle.











Requested Immunostains

• CD117 (-)

• CD34 (-)

• S100 protein (-)

• SMA (-)

• Could it be a CD117 (-) GIST??

• Any other IHC stain?



Synaptophysin



Follow-up

• Endoscopic polypectomy

• Final Dx: Well-differentiated NET (“carcinoid
tumor”), spindle cell type (15 x 15 x 9 mm) 
completely excised.



The Spindle Cell Pattern

GIST LEIOMYOMA SCHWANNOMA NET

Cytology Paranuclear
vacuoles

Eosinophilia Lymphocytes Nesting at low 
power

CD117 + - - -

CD34 + - - -

S100 protein - - + -

Actin - - - +

Synaptophysin - - - +

GIST, gastrointestinal stromal tumor
NET, neuroendocrine tumor



How do we classify NET?

• GEP tract (the most frequent site)
– GE: WD NET, WD NECa, PD NECa
– Pancreas: PEN functioning & non-functioning 

• Bronchopulmonary system
– WD NET (typical carcinoid), WD NECa (atypical 

carcinoid), PD NECa (small and large cell NECa)

• Other
– Medullary carcinoma of the thyroid, Merkel cell 

carcinoma, pheochromocytoma, extradrenal
paraganglioma.

• Inherited tumor syndromes.



NET Diagnosis
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Cytological Criteria: Low Power

• Cellular pattern 

• Predominance of cell aggregates

– Organoid pattern

– Nesting

– Cords/trabeculae

• Predominance of isolated cells

– High power evaluation





Cytological Criteria: High Power

• Small to medium cell size. Large… rare

• Round/cuboidal, spindle shape.

• May have fine red cytoplasmic granules.

• Uniform, round, oval, elongated nuclei. 
Minimally pleomorphic. High NCR.

• “Salt & pepper” chromatin

• Absent or inconspicuous nucleoli

• Apoptosis, necrosis, mitosis may be present. 



PEN PEN DUODENUM





Algorithm for NETs

PREDOMINANT 
PATTERN

CELL 
AGGREGATES

PLEOMORPHIC 
CELLS

PARAGANGLIOMA

DDx

Carcinoma, 
melanoma, 

sarcoma, etc

UNIFORM CELLS

NET

WD-NEC

DDx

Small cell 
tumors, spindle 

cell tumors

ISOLATED 
CELLS

SMALL with 
NECROSIS AND 

MITOSIS

PD-NEC (SMALL)

DDx

Small blue cell 
tumors

LARGE 
PLEOMORPHIC

PD-NEC (LARGE)

DDx

Carcinoma,

lymphoma, etc



NETs in the 21st C

• They are more prevalent 

– Increased reported incidence of NETs

– Increased survival durations over time

• Pathologists need to

– Transmit a clinically relevant terminology

• The term “carcinoid” is a misnomer         NET

– Be familiar with treatment modalities



Siegfried Oberndorfer



GEP-NET Targeted Therapy





Case 2

• 52 yo male presented with duodenal ulcer 
with obstruction and bleeding

• 11.6 x 8.5 cm  vascular mass ulcerating into 
the duodenal mucosa

• ? GI or retroperitoneal ? Rt kidney

• Plan Whipple - close proximity to pancreas









Cytologic Findings

• Predominantly epithelioid pattern

• Numerous isolated cells

• Cellular pleomorphism

• Numerous abnormal mitoses

• Necrosis



Case Thoughts

• Retroperitoneal

– Liposarcoma

– Malignant Fibrous Histiocytoma

– Leiomyosarcoma

• Renal Cell Carcinoma – sarcomatoid type

• GI – Spindle cell neoplasm - malignant



Vimentin +

CD 117 +

S100 w+

(CD 34, desmin, 

CK, and SMA

negative)



Diagnosis:

GIST – High risk!



GIST – Risk of Aggressive Behavior -
Consensus Approach*

Size (cm) Mitotic Count per 50 HPF

Very low risk <2 <5

Low risk 2-5 <5

Intermediate risk <5

5-10

6-10

<5

High risk >5

>10

Any size

>5

Any mitotic rate

>10

* NIH – April 2001
Fletcher CDM, et al. Hum Pathol 2002;33:459.
Blay J-Y, et al. Ann Oncol 2005;16:566.



GIST: Predictors of Malignancy

• Tumor size
• Cell proliferation [Mitotic count

Labeling index (Ki-67 >10%), p53]

• *p16, *ezrin, low apoptosis, high telomerase, 
angiogenesis markers (MVD, *VEGF)

• Location
• Great majority of very-low-risk, low-risk, and intermediate risk 

GISTs behave in a benign manner.

• There is an unpredictable subset (~10%) that behaves aggressively.
Corless CL. AJCP 2004;122:11.

Fletcher CDM, et al. Hum Pathol 2002;33:459.

Steigen SE at al. Mod Pathol 2008;21:46.

Wang Q et al. World J Gastroenterol 2007;13:2626.

Wei Y-C, et al. Mod Pathol 2009;22:1351.                 McAuliffe JCA et al. Clin Cancer Res 2007;13:6727. 

*Over expression



RTK (mutually exclusive) Gene 
Mutations

• KIT – 75% - 85% 

– Exon 11 > 9 > 13* > 17*

• PDGFRA – 5% - 10% 

– Exon 18* > 12 > 14*

• KIT 

– Exon 13*, 14, 17*

• PDGFRA

– Exon 18*

Primary 

Secondary

*Do not generally 
respond to Imatinib

Sunitinib



GIST – Treatment 

• Surgery with good margins

• Imatinib: response dependent on the type of 
CD117 mutation:

– Exon 11 (best); exon 9 (interm); wild (lowest)

• Recurrent tumors: secondary c-kit mutation –
different histophenotype – sunitinib



THE MOLECULAR CLASSIFICATION OF 

GISTs PLAYS A CENTRAL ROLE BEFORE 

AND DURING THE TREATMENT WITH 

TYROSINE KINASE INHIBITORS.

Primary KIT mutation exon 11 – Imatinib 400 mg/d
Primary KIT mutation exon 9 – Imatinib 800 mg/d

Primary KIT wild type – Sunitinib
Secondary mutations KIT exons 13 or 14 – Sunitinib

Individual phenotype and clinical factors  may help to 
maximize clinical benefit of RTK inhibitors in patients with 

GIST.
Walderman ER et al. Virchows Arch. 2007.
Reichardt P. Oncology 2010; 78:130-140



Technologies Applied to EUS-FNA 
Obtained Samples

• Examine genomic and proteomic changes in 
cancer cells
– High-throughout sequencing (point mutations)

– High-density single nucleotide polymorphism 
(amplifications, deletions)

– Gene expression profiling (signatures)

– Micro-RNA profiling

– Mass spectrometry

– IHC, ISH, FISH

Reichardt P, et al. Sem Oncol 2009;36:290-301



• Diagnosis: reliable method.
Stelow EB, et al. Am J Clin Pathol 2003; 119:703.

• Behavior: necrosis and mitoses seem to correlate 
with malignant GIST.

Elliott, DD et al. Cancer 2006; 108:49.

• Molecular analysis: in CB (n = 33 EUS-FNA)
– PCR amplification analysis of c-Kit and PDGFRA exons

– c-KIT mutations: 57.5% exon 11, 3% exon 9

– No PDGFRA mutations

– More precise diagnosis and therapy decision for primary, 
recurrent, and/or metastatic GISTs.

Gomes AL, et al. Am J Clin Pathol 2007; 127:89.

EUS-FNA & GISTs



Other CD117(+) Tumors

• Adenoid Cystic Carcinoma, Melanoma, Seminoma, 
AML, Mast Cell Lesions

• Most are stromal* and most do not occur in the gut: 

Synovial Sarcoma, MFH, DFSP, Fibromatoses, 
Angiosarcoma, Ewing’s sarcoma, Liposarcoma, and 

Hemangiopericytoma

Uterine & ovarian mesenchymal tumors??

* Most show only cytoplasmic CD117(+)





GIST: New IHC Markers

• Ezrin – over expressed in 2/3 of GISTs. Adverse 
prognostic indicator.

• p16 – over expression. Adverse prognostic 
indicator.

• DOG1 – not related to mutational status and may 
be useful to identify CD117 (-) GISTs

• Protein-kinase θ – Useful in CD117(-) GISTs. 
Although, 14% schwannomas (+).

• H-caldesmon – Useful in CD117(-) GISTs. Positive 
in smooth muscle tumors. 
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