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Abstract

Background and objectives: Thyroid cancer therapy is increasingly tailored to patients’ risk
of recurrence and death, placing renewed importance on pathologic parameters. The International
Collaboration on Cancer Reporting (ICCR), an organization promoting evidence-based,
internationally agreed upon standardized pathology data sets, is the ideal conduit for the
development of a pathology reporting protocol aimed at improving the care of patients with
thyroid carcinomas.

Methods: An international expert panel reviewed each element of thyroid pathology reporting.
Recommendations were made based on the most recent literature and expert opinion.

Results: The data set uses the most recent World Health Organization (WHO) classification for
the purpose of a more clinically and prognostically relevant nomenclature. One example is the
restriction of the term minimally invasive follicular carcinoma to tumors with capsular invasion
only. It reinforces the already established criteria for blood vessel invasion adopted by the most
recent WHO classification and Armed Forces Institute of Pathology fascicle. It emphasizes the
importance of the extent of blood vessel invasion and extra-thyroid extension to better stratify
patients for appropriate therapy. It is the first data set that requires pathologists to use the more
recently recognized prognostically powerful parameters of mitotic activity and tumor necrosis. It
highlights the importance of assessing nodal disease volume in predicting the risk of recurrence.

Conclusions: The ICCR thyroid data set provides the tools to generate a report that will guide
patient treatment in a more rational manner aiming to prevent the undertreatment of threatening
malignancies and spare patients with indolent tumors the morbidity of unnecessary therapy. We
recommend its routine use internationally for reporting thyroid carcinoma histology.

Keywords
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Introduction

Over the last two decades, there have been significant advances in the treatment of thyroid
carcinoma. At the end of the 20th century, the established consensus approach was that the
treatment of most thyroid carcinomas should consist of sub or total thyroidectomy followed
by post-operative radioactive iodine (RAI) remnant ablation (1). This “one size fits all”
approach is no longer valid and the current recommendations from the American Thyroid
Association (ATA) and the National Comprehensive Cancer Network (NCCN) advocate
therapies tailored more closely to the individual patient’s risk of recurrence and death (2—-4).
This paradigm shift is based on studies that were able to stratify patients into various
prognostic groups using clinical and histopathologic parameters (5-8).

Many of the key elements forming the basis of risk stratification schemes used to guide
therapy are identified only by pathological assessment of thyroidectomy specimens
including the presence and extent of blood vessel invasion and extrathyroidal extension as
well as the volume of metastatic regional nodal disease (5-9). A detailed surgical pathology
report is therefore the cornerstone of thyroid cancer treatment.
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The International Collaboration on Cancer Reporting (ICCR) is a not-for-profit organisation
founded in 2010 with the goal of producing standardized internationally agreed and
evidence-based data sets for pathology reporting. The ICCR is sponsored by major
pathology organizations including the Royal Colleges of Pathologists of Australasia and the
United Kingdom, the College of American Pathologists, the Canadian Association of
Pathologists in association with the Canadian Partnership Against Cancer, the European
Society of Pathology, the American Society of Clinical Pathology and the Faculty of
Pathology, Royal College of Physicians of Ireland. With input from pathologists worldwide,
this thyroid data set is intended to include all items necessary for an objective and accurate
pathology report which will enable clinicians to risk stratify their patients and apply the
most appropriate therapy.

The ICCR has developed standard operating procedures for the process of data set
development overseen by a Dataset Steering Committee (DSC), and these have been
described in earlier publications (http://www.iccr-cancer.org/articles/publications). Under the
leadership of Dr Ronald Ghossein, and utilizing the framework established by the ICCR, the
Dataset Authoring Committee (DAC) comprised 12 pathologists with special expertise in
thyroid neoplasia. They were joined by an endocrinologist (RMT) who is one of the authors
of the most recent ATA guidelines for the management of thyroid carcinomas (3) and the
principal author of the 8! edition of the American Joint Committee on Cancer (AJCC)
staging system for follicular cell derived thyroid carcinomas (10). This global group of
experts emanated from several regions and continents (North America, Europe, Asia and
Australia).

A commentary for each data item was formulated on the basis of a review of the current
literature, pathology reporting protocols and treatment recommendations for carcinoma of
the thyroid and formed the basis of discussion among the experts. A series of
teleconferences were held to review and discuss each of the elements. After the DAC
reached general agreement and after approval by the ICCR DSC, the data set was posted to
the ICCR website for a period of two months for public comment. After collecting all
feedback, the data set was once again reviewed, approved and final changes were made by
the DAC.

In this review, we describe and discuss the most important core (essential) elements of this
data set with greater emphasis on the features that are crucial for prognosis and
management. The data set reporting guide and synoptic pathology report are available online
at http://lwww.iccr-cancer.org/datasets/published-datasets/endocrine-organs/carcinoma-of-
the-thyroid-tnm8

Results and Discussion

Scope

The data set was developed for the pathology reporting of thyroid resection specimens for
primary thyroid carcinomas. Non-invasive follicular thyroid neoplasm with papillary-like
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nuclear features (NIFTP), tumors of uncertain malignant potential (UMP), thyroid
carcinomas arising from struma ovarii, thyroid carcinomas arising in thyroglossal duct cysts,
sarcomas, lymphomas and metastases to the thyroid gland are not covered in the data set.

Core elements

The data set includes 19 ‘core elements’ and 8 ‘non-core elements’. Core elements are
defined as those that are essential for the clinical management, staging or prognosis of the
cancer. Core elements have either level 111-2 or above evidentiary support (11) or were
viewed by the committee to be critical to the described disease and comprised the minimum
reporting standard. Non-core data elements may not be readily available to all users of the
data set and/or may fail to meet the above evidentiary criteria. A summary of the core and
non-core elements for carcinoma of the thyroid is provided in Table 1 and the crucial core
items described below:

Surgical procedures, operative findings and specimen submitted.

It is expected that the surgeon reports the type of procedure performed, the presence or
absence of gross extrathyroidal extension (ETE), and the completeness of excision. Gross
ETE is a crucial element in the staging systems of thyroid carcinomas (10, 12). The
pathologist should indicate if the intra-operative data on gross ETE or margin completeness
is lacking at the time of pathology reporting.

Tumor site and focality.

Thyroid carcinoma, particularly papillary thyroid carcinoma, is commonly multifocal.
Indeed, the combined results of several studies have estimated that as many as 39% of all
clinically apparent papillary carcinoma are multifocal (13, 14). Whether the tumor is
unifocal or multifocal is considered a core item. When multifocal, the number of tumors
should be stated. However, if greater than 5 tumors are present, this may simply be stated
rather than counting the exact number of tumors. For the purposes of reporting all other
pathological data, the full data set need only be applied to the “‘dominant’ resected carcinoma
of a particular lineage. The dominant tumor is defined as the most clinically relevant
carcinoma because of its aggressiveness and/or its higher T category. The dominant tumor is
often, but not always, the largest carcinoma. For example, in the case of a papillary thyroid
carcinoma with gross extension into muscle associated with a separate papillary carcinoma
without adverse histologic features, the data set should be filled for the tumor with gross
extra-thyroid extension. If tumors of different lineage occur in the same specimen, then a
data set should be completed for each of these carcinomas. For example, if a lobectomy
contains separate medullary and papillary thyroid carcinoma, a data set should be completed
for each of these carcinoma types. However if two separate papillary carcinomas of different
subtypes (for example a follicular variant and a classic type) are identified, only the
dominant tumor need be annotated. For non-dominant tumors that do not alter management,
basic pathological features (such as size and location) may be reported at the pathologist’s
discretion (non-core element).
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Tumor dimensions

The dimensions are those of the dominant tumor, based upon a reconciliation of the imaging,
macroscopic and microscopic findings. The largest dimension of the tumor is a core element
since it has an impact on prognosis and is a component of TNM staging (15).

Histological tumor type

All tumors of the thyroid should be given a type based on the most recent edition of the
World Health Organization (WHQ) Classification of Tumors of Endocrine Organs (16).

Papillary carcinomas—~Papillary carcinoma is the most common carcinoma type and
consists of numerous named variants, although only some of these currently have sufficient
evidence to be considered clinically and biologically relevant. Thus efforts should be made
to flag or document the following types when present:

Classic papillary thyroid carcinoma (PTC), tall cell and microcarcinoma

variants: Classic (usual, conventional) papillary carcinoma is the “default” variant of
papillary carcinoma. Tall cell variant of papillary carcinoma is a more aggressive variant as a
whole than classic PTC. It has a higher prevalence of BRAF mutations and is more
frequently refractory to radioactive iodine therapy (17-19). It is defined by the presence of
>30% tall cells with their height at least twice their width (16). Papillary micro carcinomas
are defined by their small size (<1 cm) and are extremely indolent and often incidental (16).

Follicular variants and related lesions: Follicular variant of papillary carcinoma should be
documented. It has recently been subdivided based on outcome into completely
encapsulated/well demarcated and infiltrative follicular variants which completely or
partially lack a capsule (20). Infiltrative follicular variants behaves similarly to classic
papillary carcinoma, particularly in terms of their tendency to spread to regional lymph
nodes, while the behaviour of encapsulated/well circumscribed follicular variant is more
indolent, especially if non-invasive (21-23). Many non-invasive encapsulated/well
circumscribed follicular variants of papillary thyroid carcinoma can now be reclassified
under the novel designation non-invasive follicular thyroid neoplasm with papillary-like
nuclear features (NIFTP). This shift in nomenclature arose as an effort to encourage
conservative management of these lesions given their extremely low risk of recurrence (24).
As NIFTP is not overtly malignant, it is reported under coexistent pathology.

Cribriform-morular, Diffuse sclerosing, and hobnail variants: The cribriform morular
variant is a biologically distinct variant characterized by APC or beta-catenin mutations and
shows an association with familial adenomatous polyposis coli (FAP), in some cases
preceding recognition of colorectal neoplasia or other extracolonic manifestations (25). The
recognition of this rare variant can therefore be life-saving if it suggests the diagnosis of
FAP before the occurrence of colorectal adenocarcinoma (25). Diffuse sclerosing variant is
an aggressive variant with a high rate of nodal metastasis and locoregional recurrence,
although overall survival is good possibly because of the young age of the patients.
Nonetheless, this variant appears to necessitate more aggressive initial surgical management
including more extensive node dissection (26).
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The hobnail variant is a rare aggressive form of PTC characterized by the presence of at
least 30% of hobnail cells in the tumor, frequent distant metastases, a lack of radioactive
iodine uptake and death from disease in a significant proportion of patients (16, 27, 28). The
hobnail term refers to tumor cells with apically placed nuclei that produce a surface bulge,
cellular discohesion and frequently a high mitotic rate (27).

Other variants that may have prognostic and therapeutic value but are rare and not well
validated include the oncocytic and solid variant.

Follicular and Hirthle (oncocytic) cell carcinomas—The diagnosis of follicular
carcinoma and its distinction from follicular adenoma rests primarily on the identification of
invasion of the tumor capsule and/or vascular spaces. The most recent WHO classification,
which is endorsed by the ICCR, subdivides these carcinomas into a three tiered system:
minimally invasive - capsular invasion (CI) only - encapsulated angioinvasive (any focus of
vascular invasion) and widely invasive (grossly apparent extensive invasion of the thyroid
and/or extra-thyroid tissue frequently with prominent vascular invasion). In keeping with the
latest WHO classification, Hurthle (oncocytic) cell carcinoma is defined as a tumor
composed of at least 75% oncocytes and lacking the nuclear features of papillary carcinoma,
and demonstrating capsular and/or vascular invasion (16). Although it is no longer
considered a variant of follicular carcinoma on the basis of its overall more aggressive
behaviour, different molecular profile and much lower propensity to concentrate radioactive
iodine (16), the definitions of minimally invasive, angioinvasive and widely invasive Hirthle
(oncocytic) cell carcinoma mirror those of follicular carcinoma.

Poorly differentiated thyroid carcinomas (PDTC)—Poorly differentiated thyroid
carcinomas (PDTC) have a prognosis intermediate between the indolent well differentiated
papillary thyroid carcinoma and the frequently fatal anaplastic thyroid carcinoma. According
to the most recent WHO classification, poorly differentiated carcinomas are tumors that
display a solid, trabecular, and/or insular growth pattern, lack nuclear features of papillary
carcinoma and show 1 or more of the following: 3 or more mitoses per 10 high power fields
(HPF), tumor necrosis, and nuclear convolution (16, 29). The recognition of this aggressive
subtype is important for planning treatment and follow up (3, 17, 30). As defined, PDTC is a
tumor type that has a prognosis intermediate between well-differentiated and
undifferentiated (anaplastic) thyroid carcinoma (16). Grading (based on high mitotic count
and necrosis as used at Memorial Sloan-Kettering Cancer Center, New York) also identifies
aggressive thyroid tumors of intermediate prognosis, regardless of their cytoarchitectural
features (16, 31).

Anaplastic (undifferentiated) thyroid carcinomas—Undifferentiated carcinoma
represents the most extreme form of tumor progression and consists of a high-grade
malignancy with spindled, pleomorphic, squamoid, giant cell or rhabdoid morphology (32).
Anaplastic carcinoma is very often rapidly lethal. A better differentiated component such as
PTC or Hirthle cell carcinoma may be found and its presence should be reported. Although
the percentage and size of the anaplastic component in a tumor have prognostic impact by
univariate analysis, they are not independent predictors of outcome (33). In a recent study of
163 patients with anaplastic carcinoma who underwent resection of their primary tumors, the
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presence of gross residual disease remained the only independent prognostic factor
predicting overall survival on multivariate analysis.(33).

Mitotic activity

In the last 20 years, several publications have recognized the role of mitotic count in
prognosticating and diagnosing thyroid carcinomas (29, 31, 34). However many pathologists
and current College of American Pathologist reporting guidelines consider mitotic activity
an optional item (35). It is the opinion of this expert panel that mitotic status should be
reported in every thyroid carcinoma on the basis that it is an essential defining criterion for
PDTC regardless of the definition used for this entity (29, 31, 36). Furthermore, two recent
large studies have shown that high mitotic activity particularly correlates with poorer
outcome in medullary thyroid carcinoma (37, 38). In recognition of the fact that the vast
majority of thyroid carcinomas have a very low mitotic rate, and mindful of the need to
maximize pathologist efficiency, a numerical mitotic count is required only in those cases
with elevated mitotic activity (=3 mitoses/2 mm?), otherwise it can merely be stated as <3
mitoses/2 mm?2. Mitotic count should be performed in the area of highest mitotic activity
(hotspots) in consecutive HPFs (39).

Tumor encapsulation/circumscription

The presence of a fibrous capsule or a well demarcated tumor border (ie, well circumscribed
tumor edge directly adjacent to benign thyroid parenchyma with no intervening capsule) is a
crucial element in thyroid carcinomas (16). Even in high grade tumors such as poorly
differentiated carcinoma, the presence of a capsule has been shown to convey a better
outcome (31, 39, 40).

Capsular invasion

There are still some differences in opinion regarding the pathological definition of capsular
invasion (CI). While there is universal agreement that complete penetration of the capsule
constitutes CI (41), some endocrine pathologists do not require complete transgression of the
capsule (42). Currently the majority of pathologists have adopted the criteria endorsed by
Chan (2007) (41) requiring full thickness capsular penetration, including the College of
American Pathologists, and this approach is endorsed by the ICCR panel (Fig. 1). There is
no need to report on the extent (number of foci) of Cl since it has not yet been shown to have
clinical value.

Lymphatic and blood vessel invasion

The issue of whether to separately identify blood vessel invasion from lymphatic invasion
was difficult and the committee clarified its position after feedback from the endocrine
pathology community upon publication of the initial document. The final approach is that
the presence of lymphatic or blood vessel invasion should be noted and then it should be
recorded if the invasion is in blood vessels or lymphatics. Based on the type of carcinoma
and the morphologic appearance of the vessel, the pathologist can in most instances indicate
the type of vessel involved by tumor. All follicular carcinomas and the vast majority of
Hurthle cell carcinomas spread via the bloodstream to distant sites bypassing lymph nodes
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while most papillary carcinomas (with the notable exception of invasive encapsulated
follicular variant papillary carcinoma) preferentially spread to lymph nodes. It is therefore
assumed that small thin walled vessels invaded by follicular carcinoma and Hdrthle
(oncocytic) cell carcinoma are almost always blood vessels while those invaded by papillary
carcinoma (except for the invasive encapsulated follicular variant) are usually lymphatic
spaces. Invasion of lymphatic vessels is however difficult to identify except in the rare
diffuse sclerosing variant of papillary thyroid carcinoma (16). Lymphatic invasion is
undetected by routine histology in many primary papillary carcinomas despite the patients
having a large volume of nodal metastasis. Therefore, in contrast to blood vessel invasion,
the presence of lymphatic space permeation has not been shown yet to have any prognostic
value. Of note, blood vessel invasion can occur in papillary carcinomas (including classic)
and the vessels involved are often easily identified as blood vessels because of their larger
size and the presence of smooth muscle in their walls. There are, however, instances where
determining the type of thin walled vessel involved is not possible. In these cases, the term
“small vessel, not otherwise classifiable” is used. As blood vessel invasion (BV1) is a crucial
diagnostic and prognostic feature, the criteria for its identification should be well defined.
All authors agree that BVI should involve capsular or extra-capsular vessels in encapsulated
tumors. In infiltrative tumors partially encapsulated or totally lacking a capsule, BVI can be
present within the tumor nodule. The ICCR panel endorses the criteria proposed by Chan
(2007) to diagnose BVI (41).

BVI should be diagnosed if the tumor thrombus is attached to the vessel wall hanging in the
lumen, covered by endothelium or associated with fibrin (Fig. 2). If the tumor is
encapsulated, intra-tumoral or subcapsular vessels do not qualify for BVI and should not be
interpreted as such.

Several publications have shown that the presence of 4-5 foci of BVI in encapsulated
follicular/Hurthle (oncocytic) cell carcinoma confers a much worse outcome than lower
number of BVI foci (9, 43, 44). The most recent American Thyroid Association (ATA)
guidelines classify a patient in a high risk category, if having 4 foci or more of BVI, while
focal BVI (<4 foci) in an intrathyroidal follicular carcinoma will put the patient in a low risk
category (3). Following the same conceptual approach, the National Comprehensive Cancer
Network (NCCN) 2019 guidelines have defined minimal vascular invasion as a few foci of
vascular invasion, and does not mandate radioiodine (RAI) administration in an
intrathyroidal, well defined, follicular or Hdrthle cell carcinoma, with minimal vascular
invasion (4). Therefore, the ICCR DAC concluded that for encapsulated lesions it is
important to indicate whether vascular space invasion was focal (1-3 foci) or extensive (=4
foci). There is no evidence however that the number of BVI foci impacts prognosis in non-
encapsulated PTC. Counting the BVI foci in non-encapsulated PTC is therefore not a
required item in this data set. In the opinion of this expert panel, it is however a core item in
those PTC that are completely encapsulated. This is because the latter category is composed
in its vast majority of encapsulated FVPTC with vascular invasion that have a tendency to
spread hematogenously.
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Since the year 2000, several studies have recognized the role of tumor necrosis in
prognosticating and diagnosing differentiated thyroid carcinomas (17, 29, 31, 34, 36) and
medullary thyroid carcinoma (37, 38). In the opinion of this expert panel, tumor necrosis
should be reported in every thyroid carcinoma since it is an essential defining criterion for
PDTC regardless of the definition used for this entity (29, 31). Tumor necrosis is defined as
coagulative or comedo-necrosis and should be differentiated from infarct-like necrosis and
reactive change related to previous FNA or ischemic changes within the tumor (Fig. 3).

Extrathyroidal extension

Extrathyroidal extension (ETE), defined as tumor extension beyond the thyroid capsule into
the adjacent perithyroid tissue, is a common pathologic finding being detected in up to
23.5% of all papillary thyroid carcinomas (45). ETE has long been considered an adverse
prognostic factor associated with an increased risk of recurrence and mortality (45-48). The
risk of recurrence associated with microscopic extrathyroidal extension is approximately 3
to 9% (5, 49-54), compared with a 23 to 40% risk of recurrence in patients with gross ETE
(Fig. 4, 5) (5, 49, 51-53, 55, 56). The assessment of microscopic ETE shows poor
interobserver concordance (10, 12, 57, 58) and several studies have demonstrated that
microscopic ETE is not an independent predictor for persistent disease, recurrence free
survival and disease specific survival (50, 51, 54, 56, 59, 60). As a result of this data,
microscopic ETE no longer upstages tumors under the AJCC and Union for International
Cancer Control (UICC) 8th editions (10, 12). Therefore, the ICCR DAC emphasized that the
pathologists’ role is now to 1) comment on the presence or absence of ETE status and 2)
communicate with the surgeon in regard to staging since the determination of gross ETE is
very often determined intra-operatively.

Margin status

The margin status of a surgical resection for thyroid carcinoma is a required element and can
be divided into three categories: a RO resection (microscopically negative margin), a R1
resection (grossly complete resection with microscopically positive margin), and a R2
resection (grossly positive margin or incomplete resection) (10). The macroscopic
impression of the margin status should be conveyed to the pathologist by the operating
surgeon. Histologically, a positive margin is defined by the presence of tumor cells at the
inked tissue border and/or the outer aspect of the thyroid gland (61-64). In contrast to
carcinomas in many other organ systems, several studies have shown that a microscopically
positive margin is not an independent predictor for recurrence and disease free survival,
especially after adjusting for tumor stage and ETE (62-64). In view of these findings, the
current ATA guidelines have only included grossly incomplete (R2) resection as a feature of
high risk lesions (3). In contrast, the NCCN 2019 guideline has included any positive
resection margin as one of the criteria to recommend completion thyroidectomy (4).
Although margin status was considered a core element, the ICCR DAC recognizes that there
are conflicting data on the significance of the location of the positive margin particularly at
the posterior surface with emerging evidence suggesting it may not affect prognosis (62, 65).
Reporting the location of an involved margin is therefore considered a non-core element.
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Lymph node status

Until 2012, the accepted paradigm assigned the same magnitude of risk for recurrence to all
patients with regional nodal disease (66). For example, in the 2009 ATA guidelines, any
nodal disease was categorized as intermediate risk independent of the volume of nodal
metastasis (2). There is now mounting evidence that various characteristics of regional nodal
metastases such as number, size, and extranodal extension (ENE), may provide additional
prognostic information. Thus, detailed features of nodal disease should be included in the
pathology report, and be considered in risk grouping and staging systems (7, 59, 66—72).
Taking this data into consideration, the NCCN 2019 guidelines no longer advocate
completion thyroidectomy and post-operative RAI in small volume pN1a disease, ie, <5
involved nodes with metastasis <2 mm in largest dimension (4). Similarly, the ATA
guidelines low risk category includes small volume nodal disease defined as “clinical NO or
<5 pathologic N1 micrometastases, <0.2 cm in largest dimension)” (3).In regard to higher
risk groups, the ATA now considers the presence of more than 5 nodes with metastasis as
intermediate risk and a positive lymph node that is =3 cm in size as high risk. The greatest
dimension of the largest metastatic deposit in a lymph node should also be measured. The
presence of psammoma bodies alone (without associated viable tumor cells) in a node is
subject to controversy. While some practicing pathologists do not interpret these as
metastasis, the ICCR is in agreement with the College of American Pathologists and the
current AJCC staging manual in considering these lymph nodes as positive for
micrometastases (10, 35).

ENE is not an infrequent finding, being reported in up to 12% of PTC overall and 33% of
nodal metastatic PTC (59, 70). Similar to ETE, there are no well-defined, consensus
histologic criteria for ENE in thyroid carcinomas and there is poor interobserver
concordance (57). Nonetheless, many studies have demonstrated an association between
ENE and persistent and/or recurrence disease (59, 66—72). Therefore, it is important to
document ENE in the pathology report of a differentiated thyroid carcinoma.

Coexistent pathology

The presence of chronic lymphocytic thyroiditis, follicular adenoma, Hirthle (oncocytic)
cell adenoma, NIFTP and nodular hyperplasia for example can help explain the clinical/
imaging/cytologic findings and therefore should be reported.

Pathological staging

The pathological staging applies to all carcinoma types, including anaplastic thyroid
carcinoma, which hitherto had automatically been staged as stage 4 irrespective of all other
details (10, 12).

Non-core elements

A summary of the non-core elements are outlined in Table 1 and their description is
available at http://www.iccr-cancer.org/datasets/published-datasets/endocrine-organs/
carcinoma-of-the-thyroid-thm8.
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Conclusions

The aim of this data set is to better diagnose and prognosticate thyroid carcinoma patients
through meticulous pathologic examination. Via its global reach, we hope this data set will
provide pathologists worldwide the tools to generate a report that will guide patient
treatment in a more rational manner. This will prevent the undertreatment of threatening
malignancies and spare patients with indolent tumors the side effects of unnecessary therapy.
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Fig. 1:
Capsular invasion in the form of a mushrooming bud of tumor completely penetrating the
capsule.
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Fig. 2:

429year old male with a 5 cm encapsulated angioinvasive Hirthle (oncocytic) cell carcinoma
with extensive blood vessel invasion. The patient developed lung and bone metastasis. A:
Medium power view (200X) of the tumor capsule (c). A tumor thrombus (arrow) is hanging
in the lumen of an intra-capsular vessel. B: High power view (400X) of the involved vessel
present in A shows the tumor thrombus covered by endothelial cells (arrows).
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Fig. 3:

Tugmor necrosis in a poorly differentiated thyroid carcinoma. A: Medium power view of the
tumor necrosis (n) which has a comedo-like appearance. It lacks the fibrosis, vascular
proliferation and hemosiderin deposition seen in infarct type necrosis due to fine needle
aspiration. B: High power view of the tumor necrosis showing nuclear debris, a typical
feature of tumor necrosis (arrow).
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Fig. 4:

659year old male with recurrent papillary carcinoma, tall cell variant grossly extending into
trachea. The patient died of disease 10 years after this tracheal resection. Left: Medium
power view showing the carcinoma invading in between tracheal cartilage extending into
respiratory mucosa. Right: High power view showing papillary carcinoma, tall cell variant
invading tracheal cartilage.
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Fig. 5:

19gyear old male with papillary carcinoma, classic with microscopic extrathyroid extension.
Patient is alive without evidence of disease 23 year later. Left: Medium power view showing
tumor invading perithyroid skeletal muscle. Right: High power view of the tumor with
typical papillary carcinoma nuclei infiltrating in between skeletal muscle fibers.
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Core and noncure elements for the pathology reporting of carcinoma of the thyroid.

Table 1

Core

Noncore

Operative procedure

Operative findings

Specimen(s) submitted

Tumor focality

Tumor site

Tumor dimensions

Histological tumor type

Mitotic activity

Tumor encapsulation/circumscription
Capsular invasion

Lymphatic or blood vessel invasion
Necrosis

Extrathyroidal extension

Margin status

Lymph node status

Coexistent pathology

Parathyroid gland status
Histologically confirmed distant metastases

Pathological staging

Clinical information

Tumor focality

* Number of tumors in specimen
Tumor dimensions

« Additional dimensions (largest tumor)
Histological tumor grade

Lymphatic or blood vessel invasion

« Extrathyroid blood vessel invasion
Margin status

« Distance of the tumor to the closest margin
« Involvement of anterior or posterior
C-cell hyperplasia

Ancillary studies
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