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Dr. John Srigley:

Good afternoon everyone. | am Dr. John Srigley, the Expert Lead for Pathology at the
Canadian Partnership Against Cancer.

On behalf of Cancer Care Ontario, the Canadian Partnership Against Cancer, and the
Canadian Association of Pathologists, | would like to welcome everyone to today’s CAP
checklist education session on Cancer Biomarker Reporting Templates. Before |
introduce our speaker and we get formally underway, I'd like to take care of a few
housekeeping items first.

This session is being recorded and will be made available to all participants via e-mail
links once the recording becomes available. Both the live presentation and the
recorded presentation are eligible for CME credits. The information for obtaining
credits was provided in the notice for this session previously distributed.

Please note: CME certificates for each of the CAP Checklist Education sessions will only
be issued for one month from the presentation date. Please refer the session notice for
the exact deadline date. Thirdly, please note that everyone’s line has been
automatically muted for today’s presentation. We have a large number of participants
and have difficulty troubleshooting WebEx issues as part of this call. If you have any




difficulties, please call the WebEx hotline at 1 866 229 3239. We encourage you to
submit questions at any time during the presentation using the chat feature. The
documentation previously distributed provides instructions for using the WebEx chat
window.

During the question and answer portion of the presentation, in order to avoid question
collisions, a CCO staff member will pose the submitted questions on your behalf, as long
as time permits, and in the order in which they appear. In the chat window, please
include the following information: your institutional name, the name of the individual
posing the question and finally your question. Now it’s my great pleasure to introduce
Dr. Martin Bullock, today’s speaker.

Dr. Bullock, originally from St. John’s, Newfoundland, graduated from Memorial
University in St. John’s in 1988. Following a two-year stint in general practice in Ottawa,
he trained in anatomical pathology at the University of Toronto, graduating in 1995. He
then completed a forensic pathology fellowship at the University of Maryland in
Baltimore and practiced in forensic pathology for two years in Toronto. He then decided
to go back into full-time surgical pathology practice and moved back to Nova Scotia in
1998 to work at QEll Health Sciences Centre in Halifax. There he practiced head and
neck pathology and cytopathology and as a full professor of pathology at Dalhousie
University Medical School, with a cross appointment in the Division of Otolaryngology.

Dr. Bullock is also a member of the National Pathology Standards Committee of the
Canadian Partnership Against Cancer. So without any further ado, I'd like to pass the
microphone over to Martin to give today’s talk on the Thyroid Electronic Cancer
Checklist. Martin.

Dr. Martin Bullock:

Thank you very much. Today, we are going to talk about latest version of the CAP cancer
protocol for thyroid cancer.
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First of all, | would just like to disclose that | have no financial relationships to disclose
and | will not be discussing any off-label use or investigational use of my presentation.




Objectives

* Review the latest version of the CAP “Protocol
for the Examination of Specimens From
Patients With Carcinomas of the Thyroid
Gland” (August 2014)

 Discuss changes to protocol from prior version
(June 2012)

* Discuss practical application of the “Cancer
Case Summary” components

The objectives of today’s talk are to review the latest version of the CAP “Protocol for
the Examination of Specimens from Patients with Carcinomas in the Thyroid Gland”.
This was released in August of 2014, and | am going to discuss some of the changes to
the protocol from its prior iteration in June of 2012, and | am going to discuss some
practical applications for recording the Cancer Case Summary components.




CAP Thyroid Gland Protocol Revision History
Version Code

The definition of the version code can be found at
www.cap.org/cancerprotocols.

Version: Thyroid 3.1.0.0

Summary of Changes

The following changes have been made since the June
2012 release:

This is a major revision to the protocol. Extensive changes
have been made throughout the document.*

*versus minimal change from Nov 2011 to June 2012

This version of the protocol came out in August of 2014, and all the protocols are
available on the CAP website. This is a major revision of the protocol and extensive
changes have been made from the prior version which was in 2012. Prior to that, there
have not been much change in recent years, so there was very minimal change from
2011 to 2012. This protocol, however, does have some fairly considerable changes that
we will try and emphasize.




Authors

* Only 4 of 9 were also authors of prior version

* Primary and senior author have changed:
— Drs. Seethala and Nikiforov, U Pittsburgh
— 6 pathologists
— Endocrine surgeon
— H&N surgeon
— Endocriniologist

Part of the reason may have been that there was some change in authorship. Of the
nine authors, less than half of them were on the prior version of the checklist, so they
may have had some new ideas. The primary and senior authors have changed, and that
is Drs. Seethala and Nikiforov, both of whom are at the University of Pittsburgh. On the
protocol panel was also an endocrine surgeon, a head and neck surgeon and an
endocrinologist.




Significant Changes from 2012

1. Detailed pathological descriptions of both dominant
and second tumors have been removed.

2. Lymph-vascular invasion has been divided into
separate lymphatic invasion and angioinvasion
components

3. Requirements to provide architecture and
cytomorphology of PTC have been removed.

4. Histologic grade has been removed entirely
(previously optional element)

Simplified case summary; much additional info

can be added at pathologist’s discretion

To begin, | will highlight some of the significant changes from 2012, just so that you
know what to expect.

First of all, the detailed pathological descriptions of both a dominant and a second
tumour have been removed. So really now, the protocol detailed information is given
just for the most clinically significant tumour. Another major change is that lymph-
vascular invasion has been divided into separate lymphatic invasion and angioinvasion
components, which is very relevant for thyroid pathology. The requirement to provide
information about the architecture and the cytomorphology of papillary thyroid
carcinoma have been removed. And the histologic grade, which was previously an
optional element, has been removed entirely. | think what results is a simplified, or
more straightforward, case summary. And of course, pathologists are able to add a
whole bunch of additional information about thyroid cancers at their own discretion. |
certainly try and do that when | can.




A few caveats...

* + Data elements preceded by this symbol are
not required.
— may be clinically important but not yet validated
or regularly used in patient management.
* The manner in which the elements are
reported is at the discretion of the
pathologist/institution.

* Applies to carcinomas only (not lymphomas,
sarcomas or metastases)

Here are a few caveats about the protocol before we go into it in detail. As you
probably know, the data elements that are preceded by a little ‘plus’ mark are not
required. These are elements that may be clinically important, but have not been
validated yet or not necessarily used regularly in patient management.

The College of American Pathologists states in its website that the manner in which the
elements are reported is at the discretion of the pathologist or the institution. Ideally,
they should be reported in a synoptic manner. The definition of what constitutes
synoptic reporting, as per the College of American Pathologists, is clearly laid out on
their website, if anybody is interested. This protocol applies only to carcinomas, not to
lymphomas, sarcomas or metastases to the thyroid.




Procedure (select all that apply) (Note A)
____Reoperative resection (ie, completion thyroidectomy)
____Partial excision (anything less than a lobectomy, including substernal
excision)

___Right

__ Left

____ Other (specify):
____Lobectomy

____Right

___Left
____Lobectomy with isthmusectomy (hemithyroidectomy)

___Right

_ lLeft
___ Subtotal or near total thyroidectomy (lobectomy with isthmusectomy
and partial contralateral lobectomy)

____Right lobe with partial left lobectomy

____Left lobe with partial right lobectomy
____Total thyroidectomy

The first element is the procedure. The terminology here has changed somewhat from
the prior version. The elements relating to the extent of the lymph node dissection
have been removed from this component and have been given a separate section.

The components called reoperative resection, and subtotal or near total thyroidectomy
are new components. Reopertative resection refers to completion_thyroidectomy. It has
been given a separate heading in this version of the protocol. And that is quite common
in patients who have a lobectomy or a hemithyroidectomy for thyroid cancer to end up
with a total thyroidectomy as a completion thyroidectomy.

Then, there’s a partial excision, rarely seen in my experience. We do sometimes see
rather large biopsies in patients who have anaplastic thyroid carcinoma. Sometimes, if,
for instance there is a superior mediastinal mass, we may get a partial excision of the
thyroid or a hyperplastic nodule for instance, which may have cancer in it, potentially.
The most common types of specimens that we see however are lobectomies,
hemithyroidectomies, which include the isthmus and total thyroidectomies. | don’t see
subtotal thyroidectomies, and | don’t think that’s standard procedure for thyroid cancer
surgery these days.




Lymph Node Sampling (select all that apply) (required
only if applicable)
____Focused or single lymph node resection*®
____Central compartment dissection (level VI - pretracheal,
paratracheal and prelaryngeal/Delphian, perithyroidal)*
____Lateral neck dissection (level I-V)

____Right

_ Left
____Superior mediastinal lymph nodes (level VII)
____Other (specify):

*would include nodes removed incidentally with thyroid,
considered level 6 unless separately sampled & labelled

The lymph node sampling would include just the focused or single lymph node
resection and we do see that commonly. Either that lymph nodes are removed as part
of a lobectomy, unintentionally, or they’re received as a single specimen, perhaps a
biopsy of a Delphian lymph node. Those would be typically level VI lymph nodes, unless
they are separately sampled and labelled.

Most commonly, we see a central compartment neck dissection, and | will show you
exactly what that means in a second. But that is synonymous with level VI, and it
includes pretracheal, paratracheal, prelaryngeal and perithyroidal lymph nodes. You
may or may not get a lateral neck dissection, which would include levels | through V.
You would state the laterality. Superior mediastinal lymph nodes are categorized as
level VIl and those would be N1b nodes in the TNM staging, which | will talk aboutin a
few minutes.




’ Boundaries of level VI:
* Hyoid bone

» Suprasternal notch

» Common carotids

* Prevertebral fascia

Pre-cricoid
laryngeal
(Delphian)

e ‘ ‘ Often removed “en bloc”
| ; g i with portion of thymus,
/Wd difficult to exclude
inclusion of superior
Rreitachos) mediastinal nodes (VII)

Retro-pharyngeal and \
retro-esophageal nodes
(not shown)

Detailed anterior view of the central neck compartment

With respect to level VI — level VI refers to lymph nodes that are found between the
hyoid bone and the suprasternal notch inferiorly and medial to the common carotid
arteries. So all those nodes would be level VI.

Typically they are removed “en bloc”, sometimes with a portion of thymus. It is difficult
in these circumstances to exclude the inclusion of some superior mediastinal nodes,
level VII. In fact, | emailed one of our head and neck surgeons today and asked him, “Do
you ever include some superior mediastinal nodes in your level VI neck dissections?”

He said, “All the time.” So, that can create a little bit of difficulty with respect to the
staging. Ideally, those should be submitted in separately for proper staging.
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Indications for central neck dissection (ATA
management guidelines)

* Therapeutic central-compartment (level V1) neck dissection for patients
with clinically (or by imaging) involved central or lateral neck lymph nodes
should accompany total thyroidectomy, to provide clearance of disease
from the central neck.

* Prophylactic CCND (ipsilateral or bilateral) may be performed in patients
with PTC with clinically uninvolved central neck nodes, especially for
advanced primary tumors (T3 or T4)

* Routine level 6 ND for PTC? Controversial.
— Advocated by some of our H&N surgeons
— Little morbidity in proper hands vs. re-operation
— Microscopic level VI nodal involvement is common (at QE2 about 20% of nodes < 1 cm)
— Lowers risk of local recurrence

To briefly review the indications for central neck dissection — typically, certainly for
patients who have clinically, or by imaging, involved central or lateral neck lymph
nodes, the level VI neck dissection will be performed. It can be performed
prophylactically in patients with advanced primary tumours, so T3, so that would be
tumours that are more than 4 cm or showing at least minimal extrathyroidal extension.

Is there a role for routine level VI neck dissection in papillary thyroid carcinoma? It is
somewhat controversial. It is advocated and routinely practiced by most of our head
and neck surgeons. The argument is that, in fact, the morbidity in the proper hands is
quite low, and lower than it would be if one had to go back and re-excise level VI
following the initial surgery. In fact, microscopic level VI nodal involvement is quite
common. We did a study several years ago and found that about 20% of nodes less
than 1 cm, in patients who had papillary thyroid carcinoma, did contain metastatic
disease. Those would be nodes that would be considered not clinically involved by
ultrasound for instance. There is some evidence that routine level VI dissection lowers
the risk of local recurrence, but this is a somewhat controversial topic.




+ Received:

+ __ Fresh
+ __ Informalin
+ __ Other

+ Specimen Integrity

+  Intact

+ __ Divided (thyroidectomy performed as lobectomy and
completion  thyroidectomy)

+ __ Fragmented

Note: Integrity previously considered “required”

The next two slides are elements that most of us would record in our gross description
of a thyroid specimen, not necessarily in a synoptic format, but it would be there in the
specimen. These are optional elements — so, it would be the state in which the
specimen is received, the integrity of the specimen. This could include a divided
specimen, for instance, so a thyroidectomy that’s performed as a lobectomy with a
completion, or specimens that are fragmented which are quite uncommon.

12




+ Specimen Size

+ Right lobe: X X cm

+ Left lobe: X X cm

+ Isthmus + pyramidal lobe: X X cm

+ Additional dimensions (ie, overall or aggregate):  x
X cm

Note: Specimen size previously considered “required”

+ Specimen Weight(s)

+ Overall or aggregate weight (specify): g

+ Individual specimen or fragment weights (specify): g
+ __ Notavailable

The specimen size — with the size of the individual lobes and isthmus. Specimen size
was previously considered a required element, but is now considered optional.
Although we would record it in our gross description somewhere, | would expect. The
specimen weight is also an optional element in the cancer case summary.
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Case summary applies to dominant excised
tumor, which means:

* Most aggressive tumor, imparts the highest stage &
dictates management

* Often but not necessarily the largest (e.g. in the case
of ETE)

* Additional tumors with significant features (e.g. tall
cell morphology) or of different type (e.g. PTC and
MTC): use second synoptic report

* Additional foci with relevant features not affecting
management: use “additional pathological findings”

The cancer case summary applies to the dominant excised tumour, and that means the

most aggressive tumour that imparts the highest stage and would dictate management.

Usually, that would be the largest tumour. Although not necessarily, if one tumour, for
instance, was showing extrathyroidal extension but was not the largest by
measurement. So, it may not be the dominant excised tumour.

There are choices about what to do if you find other tumours within the thyroid. If
there are additional tumours which have significant features — so perhaps one that has
a tall cell morphology when the dominant excised tumour was classical type, or
tumours of a different type, such as a papillary thyroid carcinoma and a medullary
thyroid carcinoma — you can use a second synoptic report. Or, if there are additional
foci of tumour with relevant features, but that you suspect those wouldn’t affect the
management, you can use the “additional pathological findings” component of the
report.
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Tumor Focality (Note B)
____Unifocal
____Multifocal *

*designated by suffix “m” after T stage (number and size
range? “additional pathological findings”)

Tumor Laterality (select all that apply) (Note B) *
____Right lobe

___ Leftlobe
____Isthmus
____Pyramidal lobe
____Other (specify):

*| assume the dominant tumor

The next component is tumour focality — unifocal or multifocal. And in the pT staging, if
a tumour is multifocal, you would put that suffix “m” in brackets after the T stage.

Tumour laterality — | am assuming here that what we are talking about is the dominant
tumour, so you would just select the site or all sites that would apply to that tumour.
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Tumor Size (Note C)

Greatest dimension: __ cm

+ Additional dimensions: __ x ___ cm
____Cannot be determined*

*Usually can be avoided by careful grossing!

Impact on prognosis:
* PTC: <1 cm excellent, >4 cm worse
* FTC:>3.5cm worse

* MTC: less predictable
— <1.0 cm tumors have 20% risk of regional spread,
5% risk of distant mets

Tumour size — | typically include the greatest dimension, additional dimensions are
optional, but I’'m not sure that they add any clinically relevant information, so | typically
just include the greatest dimension.

Cannot be determined — | think that when the tumour size cannot be determined — that
can usually be avoided by carefully grossing the specimen. If the tumour size isn’t given
in the gross description, then | would typically try to reconstruct the size form the
slides, and you may be able to say, “this tumour is at least x cm” or give a range of
centimetres, just depending on how the specimen was received.

Tumour size has an impact on prognosis. Typically for papillary thyroid carcinoma,
tumours that are considered microcarcinomas, which are less than 1 cm in greatest
dimension, usually have an excellent prognosis. There are certain features that may
indicate that they will behave in a more aggressive fashion. For instance, if they’re at
the edge of the gland, if there’s sclerosis, if they have tall cell morphology or BRAF
mutations.

Papillary thyroid carcinomas that are more than 4 cm behave in a more aggressive
fashion. That is why they are upstaged. Follicular thyroid carcinomas, larger follicular
thyroid carcinomas, tend to behave in a worse fashion. In my experience, it’s quite
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uncommon to see small follicular thyroid cancers, but they do happen from time to
time.

Medullary thyroid carcinoma is much less predictable and, in fact, even small tumours,
microtumours, have a significant risk of regional spread to lymph nodes and a 5% risk of
distant metastases.
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Histologic Type (select all that apply) (Notes D and E)
____Papillary carcinoma
Common significant variants (Note F) (required only if applicable):
____Classic (usual, conventional)
___Follicular variant, encapsulated/well demarcated
Tumor capsular invasion:
___ Yes
___No
____Follicular variant, infiltrative
____Tall cell variant
____Cribriform-morular variant
____Diffuse sclerosing variant
____Other variant (specify) (Note F):

NB: 1) Although other PTC variants recognized by WHO, only those listed are
considered clinically, biologically relevant

2) Presence of encapsulation/circumscription is only considered relevant for
FVPTC

Histologic type — | divided this over two slides.

Just with respect to papillary carcinoma, that has been simplified from the prior version
of the protocol. What they have included are the common significant variants, which
they consider to be classical — which is usual or conventional type, and follicular
variants — which is now specifically divided into two subtypes — the encapsulated/well
demarcated subtype and the infiltrative type, which is probably best considered two
separate variants.

Then with respect to the encapsulated or well demarcated variant, whether or not
there is tumour capsular invasion. And then, they have also identified as being
significant variants — the tall cell variant, the cribriform-morular variant, the diffuse
sclerosing variant, which I'll talk about all three of those in a few minutes. And then of
course, there are other variants of papillary thyroid carcinoma recognized by the WHO,
and | would suggest that if you recognize them, you designate them specifically as such.
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Encapsulated FVPTC

* More common than unencapsulated (By how much?
Depends on criteria used)

* Behaviour and molecular pathology is more akin to
follicular tumors (FA/FTC) than classical PTC or
unencapsulated FVPTC (Ghossein, MSKCC)

— Rarely metastasize in the absence of Al
— Metastasize to distant sites >> lymph nodes

— Lower rate of multifocality than classical PTC
* But not uncommon to find PMC associated with EFVPTC

The encapsulated follicular variants of papillary thyroid carcinoma is a rather
controversial entity. They are more common in my experience and | think the literature
bears that out, but they’re more common than unencapsulated follicular variants. By
how much? | think it depends on the criteria that are used. If you include all
microcarcinomas, then certainly many microcarcinomas are unencapsulated and have a
follicular pattern. Then of course, with respect to larger tumours, the number of
encapsulated follicular variants of papillary carcinomas is very dependent on the
strictness of the criteria that the pathologist uses to diagnose them.

But it is probably in the order of 3 to 1, perhaps 4 to 1, just depending on the study that
you read. It has been found that the behaviour and the molecular pathology of
encapsulated follicular variants of papillary carcinoma is more akin to other follicular
pattern tumours, follicular adenoma, and follicular thyroid carcinoma, than to classical
papillary thyroid carcinoma. And so, they tend to only rarely metastasize in the absence
of angioinvasion.

When they do metastasize, they tend to metastasize to distant sites rather than lymph
nodes, and they tend to have a lower rate of multifocality than classical papillary
thyroid carcinoma. But in my experience, it is not uncommon to find papillary
microcarcinomas associated with the encapsulated variants. | have not added it up, but
it may be that it is not a whole lot different than finding incidental papillary carcinomas,
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which we tend to find quite commonly in patients who have hyperplastic nodules or
follicular adenomas.

18




Common Genetic Alterations in Thyroid Cancer

- - - ‘

Follicular No (rare K601) No 30% 10%
adenoma

Follicular No No 40-50% 30%
carcinoma

Papillary 45% 15% 15% (FVPTC) 5% (FVPTC)
carcinoma

NTRK1 translocations in 2-5% of PTC; mutations mutually exclusive
*HRAS, NRAS, KRAS 19

This slide summarizes the common genetic alterations in thyroid cancer. When we look
at the major types of genetic abnormalities — BRAF mutations, RET/PTC translocations,
mutations in RAS, and PAX8/PPARy rearrangements — papillary thyroid carcinoma tends
to show, as well as NTRK1 translocations, most commonly BRAF mutations, RET/PTC
translocations, and RAS mutations. Whereas follicular adenoma and follicular
carcinoma, when they show mutations — follicular carcinoma in particular — has a high
rate of RAS mutations and PAX8/PPARy rearrangements.

Interestingly, it is the follicular variant of papillary thyroid carcinoma that tends to share
with those follicular tumours the RAS mutations and sometimes PAX8/PPARy
mutations. This, again, suggests that, at least on a molecular basis, those tumours are
more akin to their follicular patterned cousins than to conventional papillary thyroid
carcinoma.

Not all those studies that have shown RAS and PAX8/PPARy mutations, have divided
the tumours into the encapsulated and unencapsulated variants of the follicular
variant. But | think some of them have and have shown that it is really the encapsulated
ones that share these RAS and Pax8/PPARy mutations with follicular patterned
tumours.
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Infiltrating FVPTC: Behaviour similar to conventional PTC

This is an example of a follicular variant papillary carcinoma. This is the unencapsulated
infiltrated version. Even though it is fairly well circumscribed in some areas, we do have
tumour follicles that are infiltrating that surrounding inflamed thyroid with chronic
lymphocytic thyroiditis. | don’t see any papillae here from low power.
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FVPTC architectural features Abortive papillae

At higher power you tend to see, in addition to the obvious nuclear features of papillary
carcinoma, the crowding, the overlap, the enlargement of the nuclei and irregularity, as
well as nuclear clearing.

You tend to see architectural features, which include the irregularity and elongation of
the follicles, dense colloid, sometimes multinucleated giant cells within the colloid, and
sometimes you will find these little abortive papillae — those small papillae or papillary-
like projections of tumour cells into the follicular lumen.

This is in my experience very common and quite typical for the unencapsulated
follicular variant, but may be a bit more difficult to find in the capsulated variant. Again,
there are pathologists who argue on both sides of this issue with respect to how many
of these architectural features are necessary in addition to the nuclear features of
papillary carcinoma in order to diagnose it. So, that’s a controversial issue that | won’t
go into anymore in this talk.
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Tall cell variant (<10%)

¢ Aggressive variant:
Higher frequency of BRAF mutations (80%)

Typically older patients, large tumors, extrathyroidal extension +/-
distant mets

More likely to be refractory to radioactive iodine

— Worse prognosis than classical, even when matched for age & stage
* Features:

— Cells 3x taller than wide, distinct borders

— Eosinophilic, granular cytoplasm (mitochondria)

— More than 50% qualifies as tall cell

— Mention any true tall cell component, may indicate BRAF mutated
tumor

The tall cell variant is relatively uncommon, less than 10%, but certainly | think you see
tall cells in many papillary thyroid carcinomas, at least as a minor component. It’s an
aggressive variant. It has a very high frequency of BRAF mutations. Patients are typically
older, they have large tumours with extrathyroidal extensions, and these tumours tend
to behave in an aggressive manner. They have a worse prognosis than classical papillary
thyroid carcinoma, even when the patients are matched for age and stage, and they
can sometimes be refractory to radioactive iodine therapy.

The features, when carefully applied, the cells should be three times taller than they
are wide. They tend to have quite distinct lateral borders where they’re adjacent cells,
and they have an eosinophilic granular cytoplasm, which is due to the presence of
mitochondria. Although, they are not in such abundance that the cells have that
voluminous cytoplasm that you see in true oncocytes. So, the definition is of more than
50% of the tumour would qualify as a tall cell.

| have read 30% in some references, but as far as | know the WHO definition is 50%, |
believe. | think it is important to mention any true tall cell component because that
may indicate a BRAF mutated tumour, even if it is called classical type.
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These tumours are quite characteristic from low power, and you can often recognize
them because they look very pink. The cells are very pink, and they do show discrete
papillae, but quite frequently, they’ll also have these very elongated, zipper-like
follicles, and the cells kind of line up parallel to one another.

23




When you look at them at high power, they do look quite eosinophilic, granular, and
you can see that there are quite distinct cell borders. | don’t think this example
emphasizes the quite marked nuclear features that they show for papillary thyroid
carcinoma. They often have quite obvious intranuclear peudoinclusions and quite
obvious grooves, even more so than you can see here.
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But these tumours are often mixed with other patterns, so you may see areas where
the cells look a little bit pink, where the cells are somewhat cuboidal. They may be two
times taller than they are wide, but this pattern is mixed with the more typical tall cells.
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And then, you can also often time see areas where the cells have a little bit more
voluminous cytoplasm and look more just like run of the mill oncocytes. Those three
types of cells, | find, are often mixed in in these tall cell tumours.
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Cribriform-morular variant

* Rare variant (< 0.5%), young women
* Three scenarios:

— Patients with germline inactivating APC gene mutation
(patients with FAP)

— Somatic inactivating APC mutation
— Somatic activating mutation of CTNNB1 gene

— Net result is activation of WNT pathway (cell proliferation),
nuclear and cytoplasmic accumulation B-catenin

* Survival similar to conventional PTC
* Discovery should prompt genetic testing for germline APC

The cribriform-morular variant is a very rare variant of papillary thyroid carcinoma and
it’s important because of the mutations which may arise in it. This is a rare variant
found commonly in young women, and there’s basically three typical scenarios, or
three scenarios, that you might find.

One is patients who have FAP — who have a germline inactivating mutation of the APC
gene. Sometimes these tumours, though, can also have a somatic inactivating APC
mutation in patients who don’t have FAP, or they may have a somatic activating
mutation of the CTNNB1 gene — and that’s the gene that encodes for the protein B-
catenin.

But the net result of all these mutations is that there’s activation of the WNT pathway,
which results in cell proliferation, and the nuclear and cytoplasmic accumulation of B-
catenin — which is usually found in minimal amounts in cells and in thyroid cells — would
typically be just found in the membrane. But you get nuclear and cytoplasmic
accumulation of B-catenin.

The overall survival is similar to conventional papillary thyroid carcinoma. Although, |
suspect these patients, especially if they have FAP or if they have FAP, would be at a
high risk for colon cancer as well. But if you discover one of these, this should prompt
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genetic testing for a germline APC mutation and that is why they are considered so
clinically relevant. | will show you a few pictures.
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2.8 cm thyroid tumor, 34 year old female 28

This was a patient who was a 34 year old woman. She had a 2.8 cm thyroid tumour.
This is quite an old case. It definitely has a cribriform pattern, and you might say, “Well,
why isn’t that just a follicular pattern?”

Well, the fact is, the follicles that are being formed are separated from one another by
the presence of other cells. So, it does look like a cribriform pattern, like, for instance
you might see in an adenoid cystic carcinoma. The other thing about it is that there’s no
colloid, or very little colloid. The follicles tend to be quite empty looking.
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You can look at it again here. You can see there’s two cell types. There’s these cells
around the follicles, as well as the cells in between, that look rather spindly.
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At higher power, you do see the cells forming the follicles, which are often rather tall.
And then, the cells in between them that have this sort of tail eosinophilic cytoplasm
and a rather spindled sort of nature. Those are the morular cells.
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In this particular case, you can actually see cells that looked rather more squamoid,
forming what looks a little bit like squamous eddies , although | couldn’t see and
intercellular bridges. Again, you see these rather tall cells lining the follicles.
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The other interesting finding that you sometimes see is that you get the nuclei in the
morular cells that have this, almost, an exaggerated kind of ground-glass type clearing,
not quite like what you see in typical papillary carcinoma. In fact, these tumours do not
often show absolutely classical features of papillary carcinoma. They have these

unusual cleared, glassy looking nuclei. They tend to stain weakly for thyroglobulin, but
they should stain for TTF1.
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Beta catenin (cytoplasmic & nuclear, vs. membranous) -

This is a big B-catenin stain on this tumour and you can see the very strong nuclear, as
well as cytoplasmic staining.
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Diffuse sclerosing variant

* 2% of PTC; children, young adults; F>M
» Commonly RET/PTC rearrangement
* Pathology

— Diffuse enlargement with involvement one or
both lobes

— May be no grossly discrete mass

— 80% LN involvement, often bilateral

— High rate of distant mets (15%), usually lung
— Clinically aggressive, overall 10 yr: 93%

The diffuse sclerosing variant, again it’s uncommon — 2% overall. Tends to occur in
younger people, children, young adults, women more than men, commonly associated
with a RET/PTC rearrangement. Pathologically, there typically is diffuse enlargement of
the entire gland, and on grossing there may actually be no discrete mass. Although,
sometimes you will find a discrete mass, as well as abnormality throughout the rest of
the gland. | think patients very commonly have lymph node involvement. It is often
bilateral, and it tends to show a fairly high rate of distant metastases, usually to the
lung. They tend to be clinically aggressive, although the overall survival is 93%, which
really does not count for an aggressive papillary thyroid carcinoma.
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28 year old female, diffusely enlarged thyroid, 93 g specimen

This is an example. This was a 28 year old woman, and her thyroid specimen weighed
93 g. It did include a right lateral neck dissection, but it still was a very enlarged heavy
thyroid.

I is kind of a lousy picture, but just from low power, you can see this extensive fibrosis.
The chronic inflammation is usually associated with chronic lymphocytic thyroiditis. You
can see numerous psammoma bodies scattered throughout the whole gland and
sometimes, you can even see from low power where the psammoma bodies have
caused tearing of the tissue section as the section is made. There are multiple foci of
tumour, and the more you look, the more you find with these tumours. Often, you will
find individual psammoma bodies within lymphatic spaces within the fibrous
background.
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Here it is at somewhat higher power. | think you’d probably buy that this is actually
within a lymphatic space.
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Sometimes the tumour cells will undergo squamous metaplasia. These cells in here, in
the middle, | think are squamoid and probably, frankly, squamous. | think | can see the
odd intercellular bridge. But they do tend to show squamous differentiation.

This woman actually had bilateral level VI lymph node positivity. She had positivity
throughout levels Il through V in her lateral neck, as well as extrathyroidal extension.
But a couple of years now after surgery, she’s still going strong and shows no evidence

of recurrence.
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2005 WHO Classification of Papillary Carcinoma (alphabetical order)

___ Classical (usual)

____Clear cell variant

____ Columnar cell variant

___ Cribriform-morular variant

___Diffuse sclerosing variant

____Follicular variant

____Macrofollicular variant

____ Microcarcinoma (occult, latent, small, microtumor)
____Oncocytic /oxyphilic variant (follicular/non-follicular)
____Solid variant

____Tallcell variant

____ Warthin-like variant

____ Other, specify:

* Recommended to report additional variants when recognized

* Report microcarcinomas using protocol

» Often find combined tumors, e.g. with small components of columnar , tall cell
cytomorphology. Can mention in “APF” +/- attempt to quantify.

The complete WHO classification of the variants of papillary thyroid carcinoma is listed
here.

| would recommend reporting these additional variants when they are recognized. The
recommendation is to report microcarcinomas — that is tumours that are incidentally
found and less than 1 cm, using the CAP protocol. Often, you can find combined
tumours — so classical tumours typically with a small component of a columnar pattern
or tall cell cytomorphology. | think that is important to mention within the additional
pathological findings and | would make some attempt to quantify that.




Histologic Type (select all that apply) (Notes D and E)
____Follicular carcinoma (Note G)
Variant (required only if applicable):
____Oncocytic (Hurthle cell}*
___ Other variant (specify):
**Extent of tumor invasion:
___ Minimally invasive
___ Widely invasive Something in between??

____Poorly differentiated thyroid carcinoma (Note H)
___Undifferentiated (anaplastic) carcinoma (Note H)
____Focal or minor component without extrathyroidal extension
____Major component
____Medullary carcinoma
____ Other (specify):
____Carcinoma, type cannot be determined ***

*No longer considered a distinct entity (i.e Hurthle cell carcinoma)
** Refers to capsular invasion only, angioinvasion is a different issue!
***Usually FTC vs. PTC

Next, we go on to the other histologic types.

Follicular carcinoma and its commonest variant, which is the oncocytic or Hiirthle cell
variant. You should note that Hiirthle cell carcinoma, so to speak, is no longer
considered by most people a distinct entity. It’s rather either considered to be a variant
of follicular carcinoma or papillary thyroid carcinoma. The extent of tumour invasion for
follicular carcinomas — they can either be minimally invasive or widely invasive.

The definition of a minimally invasive tumour is one that shows microscopic invasion
through the capsule, which is not grossly visible. A widely invasive carcinoma would be
a tumour that shows gross invasion through the capsule, and in many of these cases,
they really are much more widely invasive, so the capsule is either not present, or there
are multiple areas of invasion through the capsule. They may show extrathyroidal
extension. They often show angioinvasion. Some people have proposed that there
should be something in between — so, a category of a grossly visual capsular invasion,
but not extensive infiltration of the thyroid. But the tumour invasion refers to capsular
invasion only. Angioinvasion is a separate category and it really is a different issue.

Th