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Shweta Agarwal/Poonam Vohra; UCSF

History of HIV/AIDS, multinodular goiter, bilateral _
hydronephrosis, and protrudm}g mass along right iliac wing since
2016 which was concerning for soft tissue mass. MRI showed
erosive masses in right iliac bone and left sacrum, larger one
measuring 6.8cm on right. Right iliac wing biopsied.
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Case: Clinical (contd.)

Almaging findings:
AMRIshowed two, T1 hypointense and T2
hyperintense erosive masses

ARight iliac bone (6.8 cm in maximum
dimension)

AlLeft sacrum (4.5 cm in maximum
dimension)




Case: Biopsy

An ultrasound guided fine needle aspiration and a core biopsy were performed

Groupsof tumor cells with eosinophilic, granular to clear cytoplasm



Differential  diagnosis

U Metastatic renal cell carcinoma

U Metastatic parathyroid carcinoma

U Metastatic thyroid carcinoma, follicular cell type with clear cell features
U Metastatic medullary thyroid carcinoma with clear cell features

U Clear cell sarcomaof soft parts



Work up

Negative stains
RCC, CD10, CAIX, PTH, Calcitonin, CK20



Other positive stain: CK7
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Thyroglobuli



Diagnosis

Metastatic thyroid carcinoma, follicular cell type with clear cell features



Case (Surgicalpathology)

A Atotal thyroidectomy was performed 2 months later:

Follicular thyroid carcinoma, clear cell variant (7 cm), widely invasive, Angioinvasion +



Clear cell variant, FTC

U First described in 1985
U More common finding compared to PTC
U Defined as>50%clear cells in tumor
U Histology:
A Round to ovalnuclei
A Vesiclesto signet ring type morphology

A No PTClike features

A No significant pleomorphism

A Coexistent oncocytic cells

Diagnostic Pathology: Head and Neck, 2e by Lester D. R. Thompson, MD and Bruce Wenig, MD M



Clinical and Prognostic significance

u Conflicting data about clinical and prognostic significance of these
tumors:

A Rarity of tumor
A Inconsistent morphologic diagnosis

A Paucity of molecular studies

U Segalet al (1985) reported three casesof pure clear cell thyroid
carcinoma with very aggressivebehavior

b Carcangiu et al, 1985 concluded that natural history of thyroid tumors
containing clear cells dependson their basic cytoarchitectural features



Clinical and Prognostic significance (contd.)

U Other studies supporting an aggressivenature of the these tumors:

Local
Authors Patients/ Duration invasion
and no ! & regiona Distant
of cases = 3 e e e

Kniseley & iF Mixea No information
Andrews’ 1956 IF/ Mixed

Diec from disease after 15
agmission yrs

7 yrs Dieg from disease after 6
yrs

10 mo Alive with local disease
11 years

Alive and well 9 years
Alive and well € years
Alive and well 1 year

Civantos et al.® 1/FT2 10 yrs Alive and well
1884 2/Fi62 1yr v Alive with disease
3 cases 3/Fi60 5yrs Intraoperative death




Molecular Evidence

t Study by Tonget al in 2015

AFirst molecular study on clear cell variant of
follicular thyroid carcinoma

AAggressive tumor behavior
d Patient died 6 months after thyroidectomy

AModecular analysisresults
A Gain of function mutation of TSHR (L272V)
A Increased expression of Na/l symporter (NIS) and Thyroglobulin ~ (TG) gene

NE

expression  Routinely decreased in thyroid cancers
A Lossof function mutation of TP53 (R248Q) Poorly differentiated &

anaplastic thyroid cancers
A BRAFRAS RET/PTC,PPARG/PAX&o0t detected
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Clear Cell Change in Thyroid Carcinoma:
A Clinicopathologic and Molecular Study
with ldentification of Variable Genetic Anomalies

Nicole A. Cipriani| Shweta Agarwal®® Dora Dias-Santagata®® William C. Faquin®® and Peter M. Sadow®*

Background: Clear-cell carcinoma of the thyroid has been regarded as a vanant of follicular (FT'C) or papillary
(PTC) thyroid carcinoma. Twenty-one primary thyroid carcinomas with clear-cell features, diagnosed in 20
patients (12 female) were identified between 1992 and 2012 (0.5% of in-house thyroid carcinomas).
Methods: Hematoxylin and eosin slides were reviewed. SNaPshot multigene mutational analysis and a trans-
location panel were su ssfully performed on 15 of these cases,

Results: Twely rre FT'C, five were conventional PTC, two were follicular variant of PTC, and two
were poorly differentiated thyroid carcinomas. Five cases had RAS mutation (four FTC and one PTC): two had
PAX8-PPARgamma translocations (both FTC, one with concurrent p53 mutation); one had an EMIA-ALK
translocation (PTC): and one had a T7FG-MET translocation (follicular variant of PTC). Five carcinomas were
metastatic w regional lymph nodes (three FTC and two PTC), and two were metastatic to bone (both FTC).
Disease confined to the thyroid (67%) and rates of regional lymph node metastasis (249%) and distant metastasis
(10%) were near the national averages (68%, 25%, and 5%, respectively). One patient with a poorly dif
entiated thyroid carcinoma died one year after diagnosis, and a patient with metastatic FTC died two years after
diagnosis. Overall mortality was 10%.

Conclusions: Clear-cell change in thyroid carcinoma is rare, is more common j is found
focally or multifocally within a given lesion, and is frequently associated withJRAS mutations (33%). §lear-cell
change in thyroid neoplasia should raise the possibility of follicular carcin > : e treated
differently from other carcinomas ol similar grade and stage,

-




TABLE 1. CLINICAL, PATHOLOGIC, AND MOLECULAR FEATURES OF THYROID CARCINOMAS WITH CLEAR-CELL CHANGE

Year of Primary Merastatic Other thyroid
Case diagnosis Age Sex location Type Size in cm location pathology Other clinical Molecular findings

2012 61

RL FTC 2 Bone (ischium) Metastatic to ischium 2012 NRAS I81C>A, 39%
2011 62 3

RL FTC No known Not tested
complications 2012
RL ; 4. PTC No known complications 2012  HRAS 182A>G, 27%
microcarcinoma

RL ; PTC-FV, LL No known complications 2012  NRAS 182A>G, 45%
LN (pretracheal) Died 2007 due to disease No aberrations detected
Bone Metastatic to bone, alive 2012 Not tested
LN No known complications 2012 No aberrations detected

(supraclavicular)

2012 26 4. No known complications 2012 PAX8-PPARgam
(exon 10-exo! @
818G>A, 72%;

2012 31 PTC- No known complications 2012  PAX8-PPARgamma
microcarcinoma (exon 10-exon 2)
4 No known complications 2012 No aberrations detected
LN (paratracheal) No known complications 2012  HRAS 181C>A, 70%
Metastatic colon ~ UNK Not tested
carcinoma in
thyroid
carcinoma
Adenomatous Refractory to iodine, alive 2012 Not tested
nodule

2011 80

2011 46
2005 64
2010 66
2012 62

0 ~NOWbE W N
m mmTmm g mZ

2011 59
2011 78
2002 71

M
F
F
M

No known complications 2012
LN (paratracheal) No known complications 2008
CLT adenomatous No known complications
nodules
LN (right cervical) UNK Technical failure
PTC, LL No known complications 2012 No aberrations detected
adenomatous

nodule
PTC, LL CLT UNK TFG-MET (exon5-exonl5)
Died 1998 due to disease

CLT UNK No aberrations detected

Conclusionregarding behavior and prognosis: Independent of clear cell morphology



Take Home Points

U Tumors of unknown origin with clear cells
A Entity should be kept in mind: Thyroglobulin with  TTF1 helpful
U Metastasis as presenting symptom

u Differential diagnosis

A Renal cell carcinoma
A Parathyroid carcinoma
A Clear cell medullary thyroid carcinoma

U Molecular mechanismsunderlying clear cell morphology are unclear

U Scattered evidence regarding clinical behavior of tumor

A Current belief: Behavior dependent on underlying histologic type
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Charles Lombard; El Camino Hospital

60-yearold male with h/o pancreatic acinar
adenocarcinoma metastatic to liver. Has developed ascites
and portal HTN of uncertain etiology. Transjugular liver
biopsy performed.



























60 yo M
TJ needle bx liver

History of pancreatic acinar adenocarcinoma
metastatic to the liver. Has developed ascites and
portal hypertension of uncertain etiology



























Hepatic venabcclusive
disease/SOS secondary to
Yttrium radioembolization



Venacocclusive disease/Sinusoidal
Obstruction Syndrome

ACentrilobular changes of congestion, fibrinoid
thrombosis, and atrophy of central hepatocytes c/w
venous outflow obstruction

ADifferential diagnosis would include cardiac
disease, Budd&hiari syndrome

ASyndrome results from injury to sinusoidal and
venular endothelial cells with primary injury being
2 sinusoidal lining cells and in some cases
Involvement hepatic venules is not present, hence
the term sinusoidal obstruction syndrome



HPVD/SOS
Differential diagnosis

AChemotherapeutic agents
APrimarily related to treatment of leukemia/lymphoma

ATransplant related
A Stem cell transplantation
ALiver transplantation

ARadiation therapy
A Abdominal radiation for Wilms tumor
ARadioembolization therapy

AToxins
A African Bush tea/herbal medications



Radioembolizatioomduced liver
disease/ SOS

Aln a series of 45 pts without CLD

A9/45 developed SOS
AOccurred in first 60 d post RE
AJaundice, ascites, variable changes in AP/Transaminases

A3 pts had rapidly progressive disease
A2 improved with TIPS

A6 had disease controlled by diuretics
A All died of metastatic disease



Risk factors

AYounger age
ALean body habitus
AAmount of activity related to liver volume targeted

APrior chemotherapy
AParticularly oxaliplatin and capecitabine

A?? A seed and soil combination?? SOS seen only when
sufficient radiation is given to tissue primed by
chemotherapy ?? Or additive/synergistic effect of these
two toxic therapies



References

ASangrcSU FFfY af AQOSNJ RAaSIk a
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Charles Lombard; EI Camino Hospital

49-year-old male with portal HTN with pancytopenia (iron
deficiency anemia), varices, and hepatic veantal vein
gradient of 1516mm Hg. Viral and auionmune serology
negative, AMA negative, ceruloplasmin/alAT within normal
~ limits. U/S: no evidence of intra/extra hepatic bile duct
dilatation/obstruction/stones. U/S kidney: normal. U/S spleen:
mild splenomegaly. Bili 1.1, AST/ALT 48/98, AP 267, GGT 155.
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49 yo M TJ Needle bx liver

APortal hypertension with pancytopenia (iron deficiency
anemia), and varices.

A Hepatic veirPortal vein gradient : 156 mm Hg
AViral and autoimmune serology negative
AAMA negative
ACeruloplasmin/al-ATwnl

AU/S: No evidence of intra/extrahepatic bile duct
dilatation/obstruction/stones

AU/S kidney: normal
AU/S spleen: mild splenomegaly
ABIli 1.1, AST/ALT 48/98, AP 267, GGT 155
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Table 1
Different stage of liver fibrosis17,18

Classification Stages

METAVIR F1-F3 Fa F4 F4 F4
HVPG (mmHg) >6 mmHg >10 mmHg >12 mmHg >16 mmHg
Clinical class Stage 1 Stage 2 Stage 3 Stage 4
No cirrhosis Compensated Compensated Decompensated Decompensated
Varices Variceal bleeding Variceal bleeding
Ascites Ascites
Encephalopathy Encephalopathy
Bacterial infection
Hepatorenal syndrome
1-yr mortality 1% 3% 60-100%

HVPG, hepatic venous pressure gradient.



Descriptive sign out

AHepatic portal fibrosis and associated biliary
hyperplasia (see description).

A??Noncirrhoticportal fibrosis/idiopathic portal
hypertension

A No active venous thrombosis but ramecanalizedvein in
portal area identified

Aa2ad LIR2NIIFf FNBFa | LILISEF NI G2
structures

A Fibrosis is strictly portal without significant inflammation

A Reticulinshows no evidence of NRH of liver

A Degree of bile duct proliferation seems unusual as compared
to most published cases



DDX:

ABiliary plate malformation group
A Polycystic liver disease (no cysts in liver)
ACaroli disease (no cysts/stones in liver)
A Congerhepatic fibrosis (no cysts in liver/kidney)
A Absence of typical curvilinear abnormal hilectules
A Atypically advanced age at presentation
ACommon biliary diseases
A Stone disease (no history in past; none seen now)
APSC
AOccult biliary ca
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Mayo Clinic Rochester
Consult

AAgree with your impression. Although the bile
ducts look funny, | do not think it is enough for CHF.
As you have already noticed, there are portal vein
loss and hypoplasia. We call these findings as
hepatoportal fibrosis which could be idiopathic,
drug/toxin induced, or secondary to portal vein
thrombosis.

Al /| {CY a¢KS LI2aairoArfAie
considered If diffuse involvement by ductal plate

malformation is not supported by the clinical and
N} RA 23N} LIKA O FAYRAY 3aE




Noncirrhotic portal fibrosis/idiopathic
portal hypertension

ADefinition: The disease of uncertain etiology
characterized by portal fibrosis and involvement of
small and medium branches of the portal vein
resulting in the development of portal
hypertension.

APoorly characterized in western countries generally
regarded as clinical entity of intrahepatic portal
hypertension without evidence of cirrhosis or other
diseases accountable for portal hypertension



IPF/INCPHTN

A30-40% of PHTN cases in Japan/Indian
subcontinent

A3-5% of cases in Western countries
A?? Higher as some may besdxF & & OA NNXK 2 & A

AMale predominance in India/West; Female in Japan
AAge: 2556 (cases tend to be younger in Japan)



IPE/NCPHTN
Clinical presentation

AVariceal bleeding
ASplenomegaly

APancytopenia
AHVPV gradient may be normal or increased

AAscites, Jaundice, encephalopathy, HRS are
Infrequent

Al CtQa OFNAIFIOoftST KSLI GAO



IPE/NCPHTN
Etiology

ANone identified > 50% of cases

AMultitude of immune disorders
Aw! S{[ 9=t {{=Z{{ZaDZ/ 5% 0KeéNZ

AHIV ?? Treatment related (didanosine)
AMedication, chemicals, toxins

AHypercoagulability
AAbout 50% patients are thrombophilic
ASecondary PV thrombosis is common



IPE/NCPHTN
Pathology

ADepends on phase of disease but histologic
components include:

A Obliterative portal venopathy
APortal fibrosis

AOther features
A Absence of cirrhosis
A May see NRH
A May see bile duct hyperplasia (generally mild)
A 12/32 in autopsy series
A Inflammation absent to minimal
A Abnormally dilated portal veins



IPF/NCPHTN
Treatment/Qutcomes

AMedical/endoscopic management of varices
ATIPS for refractory cases

AConsider anticoagulation for thrombophilic cases
ALiver transplantation for complicated PHTN
ALong term prognosis appears better than cirrhosis
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JoshuaMenke/Sebastian FernandePol/Bob Ohgam|
Stanford

/5-yearold male with mediastinal mass, clinical concern
for lymphoma.



Neoplasm 2

Neoplasm 1
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onal Immunostains

L2 Is coexpressed on CD20 positive cells



Flow cytometry

APer report, flow cytometry shows a monoclonatél
population (65% of total events) that expresses lambda light
chains, CD10, CD19, CD20, CD22, and CD38.

A Abnormal cells have low forward scatter
AT cells (30% of total events) have a CD4:CDS8 ratio of 4.6:1.






South Bay Case

Joshua Menke
Sebastian Fernandd2ol
Bob Ohgami

Stanford University



Differential Diagnosis

Neoplasm 1
AHistiocytic sarcoma
AMyeloid sarcoma witilmonocyticdifferentiation

Neoplasm 2
AFollicular lymphoma
AOther small Bell lymphomas



FISH Results

ABCL2earrangement ~80/200 cells in both neoplasms

BCLFISH [EAN SN BCLFISH

Neoplasm 1 Neoplasm 2



Final diagnosis: Follicular lymphoma,
grade 12 of 3 with associated
histiocytic sarcoma



Association of follicular lymphoma

and histiocytic sarcoma

AOne study of 8 patients described clonalyated
follicular lymphoma (FL) and histiocytic/dendritic cell
(H/DC) neoplasms, eithenetachronougn=5) or
synchronous (n=3)

Aln allmetachronouscases, FL came first

Table 2. Immunophenotype and classification of histiocytic or dendritic cell tumors

Case CDé68 CD163 Lysozyme $100 CD1a CD20 PAXS PU.1 CEBPp Classification
Histiocytic sarcoma with DC differentiation
istiocytic sarcoma with DC differentiation
nd nd nd nd Histiocytic sarcoma with DC differentiation

F ' t F - : Interdigitating DC sarcoma
Histiocytic sarcoma
nd : ! nd Histiocytic sarcoma with DC differentiation

F ¢ - nd nd Histiocytic sarcoma with DC differenti ation

DC indicates dendritic cell; F, focal; and nd, not done.

Feldman AL, et al. Blood. 2008.



Table 3. Genetic findings in follicular lymphoma and histiocytic or
dendritic cell tumors

Sequence
BCL2/JH MBR Clonal IGH similarity between
t(14;18) rearrangement rearrangement FL and H/DC

Case by FISH by PCR by PCR tumor
1-FL + + + s o
1-HD/C + + + +

2-FL + + + +
2-HD/C + + + +

3-FL + + + unsat
3-HD/C + + + unsat
4-FL + - + +
4-HD/C + - + +

5-FL + + + +
5-HD/C + + + +

6-FL unsat + + unsat
6-HD/C unsat + + unsat
7-FL unsat* nd + nd
7-HD/C + nd Not evaluable nd
8-FL unsat + - +1
8-HD/C unsat + - +1

FL indicates follicular lymphoma; H/DC, histiocytic or dendritic cell; nd, not done;
and unsat, unsatisfactory.

*Poor signal in the FL component of the specimen precluded interpretation.

tClonal rearrangement not identified with Fr 2 or Fr3 primer sets. Sequencing
performed on BCL2/JH product.




Murine models show-8ell
plasticity

AMature BOS f f &anddiffeyent& A Yy (0 2
macrophages in vitro induced by enforced 1
SELINbaaSR 2% UKS _UNFyaO
I 2 YR [aaz2zOAl U0SRcelbA UK
commitment transcription factor PAX5

AConditional deletion oPax5 causes mature B cells
to dedifferentiate into uncommitted precursors In
the bone marrow and Bcithediated survival
cogperates with PAX5 loss, leading to the

RSOSt 2LIYSYyld 2F af YLIK2ZY!
progenitor cells.

XieH, et al. Cell. 2004.



IGHrearrangements in histiocytic
sarcoma are frequent

A23 cases of histiocytic sarcoma without a preceding
or concurrent history of #ell lymphoma/leukemia
l.e. de novo cases

ANine of the 23 cases (39%) showed cldGd
(xIGK rearrangements, whereas 2 (9%) cases
showed only clondiGKrearrangement

AAIl negative for PAX5 and BOB.1, whereas 4 of 7
IGH/IGKpositive histiocytic sarcoma cases were
positive for Oct2

Chen W, et al. AmSlurgPathol 2009



Conclusions

AHistiocytic sarcoma can share t(14;18) and®H
rearrangement withmetachronousor synchronous
follicular lymphoma

AMouse models demonstrate matured®ll to
myeloid cell plasticity

AHistiocytic sarcomas show frequeli@Hand/or IGK
rearrangements up to 50%!

AConsideBCLZFISH andGH/IGKPCR in cases with
histiocytic differentiation
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Sebastian FernandeRol/ JoshuaMenke/Bob Ohgamj
Stanford

/0-yearold female with h/o lymphoma (subtype
unknown) and currently with rightided sore throat for
at least 6 weeks and mediastinal lymphadenopathy. No
skin lesions are noted. Right tonsil biopsy performed.






