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ABSTRACT
The objective of this article is to detail the 2017 tumor-node-metastasis (TNM) staging 
criteria for thyroid cancer. The literature presents only few contributions, with controversial 
results, about comparison between previous and the new TNM systems. The 2017 TNM 
classification categorizes either thyroid carcinomas only limited to the gland either 
carcinomas macroscopically infiltrating into defined anatomical structures. The “minimal 
extrathyroid spread” into the perithyroidal adipose tissue no longer appears as a classification 
parameter in the new TNM. In the present paper is discussed for the pT categories pT1a, 
pT1b, pT2, and pT3a. In detail, the T-categories pT1a, pT1b, pT2, and pT3a are each 
subdivided into true thyroid-restricted carcinomas (pT1a1, pT1b1, pT2a1, and pT3a1) and 
“minimal extrathyroid proliferation” carcinomas (pT1a2, pT1b2, pT2b, and pT3a2). As a 
basis, a strict definition of the “minimal extrathyroid propagation” of thyroid carcinomas 
is essential. Although the suggestion made with the additional substrate characterization 
makes the work of the pathologist more intricate in daily use, standardized fundamentals for 
demonstrating or excluding the prognostic and therapeutic relevance concerning a “minimal 
extrathyroid extension” in thyroid carcinoma appear to be necessary.
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PREFACE

Many efforts have been made to reach a higher accuracy in the tumor staging classifications 
(1). Tumor staging classifications demand to be constantly updated to latest clinical, 
anatomic, numeric criterion, pathological, molecular biology, genetics and biochemical 
findings in order to fulfill their function of internationally accepted standardization 
and comparability of objective pathological data as the basis for managing patients with 
malignant diseases (1).

Specific standards have to be considered for the determination of the anatomical spread of 
malignant tumors by the clinical tumor-node-metastasis (cTNM) and pathological tumor-node-
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metastasis (pTNM) classifications, since these are the best to provide guidelines for individual 
patient therapy decisions, prognosis estimation and support health policy-relevant efforts (2).

Shift to new classifications for pT, N, and M is based on a presumed better prognostic 
stratification, necessarily requiring the introduction of arbitrary cut-offs validated on the 
simple basis of statistical observations. Moreover, the possibility of discriminating different 
tumor stages is addressed to satisfy the principles of reproducibility and standardization 
needed to obtain worldwide comparable survival curves. In fact, an ideal staging system 
should be independent of the type of treatment, being able to correctly stratify different 
prognostic groups too (1-3).

Changes to the cTNM/pTNM need to be 1) evidence-based and 2) compatible with the 
previous version in order to measure years of collected knowledge with cases from the revised 
classification (3). In particular, the second issue exhibits a peculiar relevance in cases of 
thyroid cancer characterized by low aggressiveness, resulting in long observation periods for 
the collection of valid clinical evidences (4,5).

Over the last several years, there have been important changes in the terminology used for 
histological classification of thyroid cancer and important changes to the American Joint 
Committee on Cancer (AJCC)/TNM staging. Therefore, the new 2017 AJCC/TNM staging 
system of the thyroid is now recommended (6).

Although the protocols are relatively straightforward, this article focuses on some practical 
issues as well as on occasional bias that may be encountered when the new classification 
is applied to stage cancers of the thyroid gland (6). However, only few contributions and 
comments with controversial results are reported in the literature concerning the comparison 
between previous and updated 2017 TNM classification for thyroid cancer.

REVISIONS OF STAGING CLASSIFICATIONS

Thyroid cancer is the most common primary endocrine neoplasm (4). All patients with 
thyroid cancer should undergo tumor classification and staging prior and after treatment. It 
is widely accepted that the knowledge of the full tumor extension spectrum (T) is essential 
for amenable resection and accurate interpretation to optimize patient management.

Over time, many staging and scoring systems have been proposed for the classification 
and prognosis of patients with thyroid malignancy (4). Currently, the non-ideal predictive 
performance of existing prognostic systems is due to their inherent limitations as well as to 
an absence of reproducibility in the results of different populations (1-3).

The 6th edition of the TNM classification, already published in 2002, made significant 
changes to categorize the spread of the primary thyroid tumor (pT category) as a clear 
criticism from most clinicians involved in diagnosis and therapy of thyroid cancer (7,8). 
Especially, the lack of compatibility of this classification with the previous classification (5th 
edition) was criticized, as both the important issues for clinical management carcinomas 
with a <10 mm size as well as organ growth were no longer identifiable and therefore 
attributable to categorization (9).
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The explanations and suggestions for the ramification of the categories T1/pT1 and T3/
pT3 presented in the following TNM supplement to the 6th edition into the subcategories 
T1a/pT1a and T1b/pT1b or T3a/pT3a, and T3b/pT3b basically contributed to the required 
precision (10). Unfortunately, many clinicians adhered only to the original TNM 
classification and did not consider the suggestions of the subsequently published TNM 
supplement (10). Thus, no nationwide introduction and acceptance of the proposed changes 
in the TNM supplement could be achieved. Incomprehensibly, the subcategorization of T1/
pT1 in T1a/T1b or pT1a/pT1b introduced in 2003 in the 7th edition of the TNM classification 
was taken over in 2009, thus contributing basically to international standards; by contrast, 
the equally necessary subdivision of the category T3/pT3 in order to clearly differentiate 
organ-growing carcinomas thyroid-restricted carcinomas with a size larger than 4 cm was 
not likewise applied (11).

It should also be clarified that the TNM/pTNM categorization of thyroid carcinomas 
used until 2002 was not ideal, but it was at least consistent and clearly applicable (9). In 
particular, the fact that carcinomas with minimal cross-organism growth (i.e., microscopic 
evidence of tumor spread into the perithyroid adipose tissue, regardless of tumor size) in 
the pT4 category with (massive) growth into designated anatomical structures on the neck 
(musculature, trachea, larynx, esophagus, recurrent laryngeal nerve, subcutaneous adipose 
tissue, but also the prevertebral fascia and cervical and mediastinal vessels) were thrown into 
a large pot, from the point of view of biological relevance certainly made little sense (9).

During the last decades, the staging protocols continue to evolve and are under constant 
revision and change. The changes made in 2002 (6th edition) that carcinomas with minimal 
extrathyroid spread are no longer assigned to the same T/pT category as massive carcinomas 
infiltrating carcinomas, was therefore welcome (6). This progress was, however, relativized 
by the combination of minimally organ transplanting carcinomas with carcinomas limited 
to the thyroid gland >4 cm and also the tumor size of the carcinomas with “minimal 
extrathyroid propagation” remained unconsidered. However, the subcategorization T3a/pT3a 
and T3b/pT3b, already proposed in the 2003 Supplement (10), could eliminate the obvious 
deficiency taking into consideration the basis of clinico-pathological evidence.

8TH EDITION OF THE TNM CLASSIFICATION OF THYROID 
CARCINOMAS
Extrathyroidal extension of papillary thyroid carcinoma (PTC) is a risk factor for tumor 
recurrence (12-16). By 7th edition of TNM classification, differentiated thyroid carcinoma 
with extrathyroidal extension is designated T3 (minimal invasion), T4a (extended 
invasion), or T4b (more extensive unresectable invasion), according to the degree of tumor 
involvement (11).

In October 2016, the AJCC (www.cancerstaging.org) published the 8th edition of the 
AJCC/TNM cancer staging system, which will replace the 7th edition utilized by clinicians, 
cancer registries and researchers since 2009 (6). The actual implementation date for the 
8th edition cancer staging system was planned to be 1 January 2018 in order to allow the 
cancer care community to make the infrastructure changes needed for data collection and 
implementation (6).

100https://jes-online.org https://doi.org/10.16956/jes.2018.18.2.98

Thyroid Carcinoma

http://www.cancerstaging.org
https://jes-online.org


The new TNM/pTNM categories only distinguish thyroid-limited carcinomas (T1/pT1, 
T2/pT2, and T3/pT3a) and cancer with macroscopic extrathyroid propagation in defined 
anatomical structures (6).

These latter structures involve the sternohyoid muscle, sternothyroid muscle, or omohyoid 
muscle (i.e., T3b/pT3b), or subcutaneous tissue, larynx, trachea, esophagus, recurrent 
laryngeal nerve (T4a/pT4a), the prevertebral fascia and/or mediastinal vessels, or 
surrounding the carotid artery (T4/pT4) (6). The spread to the muscles mentioned above 
must be macroscopically visible (6).

Microscopically evident extrathyroid propagation in perithyroid soft tissue (i.e., “minimal 
extrathyroid propagation”) is not mentioned in the new TNM/pTNM categories, although 
this is not a rare event (6,12-16). Interestingly, the TNM classification of the AJCC indicates 
that minimal extrathyroid proliferation should not be included in either T category or stage 
definition (6).

For the first time, Synoracki et al. (17) proposed some changes to nicely provide the opportunity 
to standardize a minimal extrathyroid spread in relation to tumor size (pT category) and to 
make it accessible to prospective scientific analysis (Table 1). Moreover, the concept of “minimal 
extrathyroid spread” of thyroid carcinomas in the context of the special anatomical conditions 
of the thyroid gland and its limiting structures must be more precisely histomorphologically 
defined than before (6,12-16). Nevertheless, the clinical impact of minimal extrathyroidal 
extension in patients with papillary thyroid microcarcinoma is still controversial (17-20).

HUMAN THYROID GLAND

The degree and site of invasion is an important prognostic factor for thyroid cancer.

Grossly, the human thyroid gland is a lobular epithelial organ embedded in soft tissue (fat 
and striated muscle) (21); it consists of 2 lateral lobes, centrally connected by the isthmus, 
which gives a butterfly-like appearance to the thyroid (22). The more or less marked lobus 
pyramidalis represents the caudal remnant of the developmental thyreoglossus duct (23).

The tissue of the thyroid gland is mostly composed of follicles, which are made up of a central 
cavity filled with a sticky fluid called colloid.

The thyroid is surrounded by a capsule of fibroelastic tissue that is continuous with the 
surrounding peritracheal fascia. The capsule sends septa into the gland, dividing it into 
lobules. The connective tissue septa support the parenchyma and carry blood vessels, 
lymphatics and nerves.

There are some regional specificity of the thyroid capsula. The higher resolution reveals that 
ventral and lateral areas of the 2 lobes are covered by a predominantly continuous connective 
tissue, while the posterior border of both lobes is opposite adjacent to soft tissue, the so-
called thyroid bed, formed by an interrupted and, if present, only very narrow connective 
tissue capsule (24) (Fig. 1). In the dorsal area, thyroid lobules present adipose tissue parts 
(25). However, in the isthmus area and in the surrounding of the pyramidal lobe, the thyroid 
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Table 1. Proposal for additions to the 8th TNM classification of thyroid carcinomas (modified according to Synoracki et al.) (6,17)
pTNM Text of the 8th edition with amendments/additions Comments
Primary 
tumor

Included are papillary, follicular, medullary, poorly differentiated carcinomas, hurdle cell 
carcinomas and undifferentiated (anaplastic) carcinomas

Expand application for medullary carcinomas

pTX Primary tumor cannot be assessed -
pT0 No evidence of primary tumor -
pT1a1 Tumor 1 cm or less in greatest dimension, limited to the thyroid gland -
pT1a2 Tumor 1 cm or less in greatest dimension, with “minimal extrathyroid spread” Definition of “minimal extra thyroidal propagation”  

(see section of the same name)
pT1b1 Tumor more than 1 to 2 cm or less in greatest dimension, limited to thyroid -
pT1b2 Tumor more than 1 to 2 cm or less in greatest dimension, with “minimal extrathyroid 

propagation”
Definition of “minimal extrathyroid propagation”  
(see section of the same name)

pT2a Tumor more than 2 cm, but not more than 4 cm in the largest extent, limited on the thyroid 
gland

-

pT2b Tumor more than 2 cm, but not more than 4 cm in largest extent, with “minimal extrathyroid 
propagation”

Definition of “minimal extrathyroid propagation”  
(see section of the same name)

pT3a1 Tumor more than 4 cm in largest extent, limited to the thyroid gland -
pT3a2 Tumor more than 4 cm in largest extent, with “minimal extrathyroid spread” Definition of “minimal extrathyroid propagation”  

(see section of the same name)
pT3b Tumor of any size with macroscopic extrathyroid propagation in named neck muscles (i.e., 

spread into sternohyoid muscle, sternothyroid muscle, or M. omohyoideus)
A microscopic confirmation of the macroscopic findings is  
essential for definition

pT4a Tumor spreading beyond the thyroid capsule and invading one or more of the following 
structures: subcutaneous soft tissue, larynx, trachea, esophagus, recurrent laryngeal nerve

-

pT4b Tumor invades pre-vertebral fascia, mediastinal vessels or encloses the carotid artery -
pNX Regional lymph nodes cannot be assessed
pN0 No regional lymph node metastases Selective neck dissection and histological examination 

usually of 6 or more lymph nodes. If the examined lymph 
nodes are tumor free, but the number of usually examined 
lymph nodes is not reached, should be classified pN0?

pN1a1 Metastases in lymph nodes of the level VI (pretracheal and paratracheal, included prelaryngeal 
lymph nodes/Delphi lymph nodes) or upper mediastinal lymph nodes; limited to the affected 
lymph nodes; without extracapsular spread

pN1a2 Metastases in lymph nodes of the level VI (pretracheal and paratracheal, included prelaringeal 
lymph nodes/Delphi lymph nodes) or upper mediastinal lymph nodes, with extracapsular 
spread

Extranodal spread of lymph node metastases is  
with a significantly worse prognosis associated (18-20)

pN1b1 Metastases in other unilateral, bilateral or contralateral cervicals (level I, II, III, IV, and V) or 
retropharyngeal lymph nodes; on the restricted lymph nodes; without extracapsular spread

pN1b2 metastases in other unilateral, bilateral or contralateral cervicals (level I, II, III, IV, and V) or 
retropharyngeal lymph nodes, with extracapsular spread

Extranodal spread of lymph node metastases is  
with a significantly worse prognosis associated (18-20)

pM1 Distant metastasis microscopically confirmed pM0 and pMX are in the pTNM categorization  
no applicable categories

TNM = tumor-node-metastasis; pTNM = pathological tumor-node-metastasis.

A B C

Fig. 1. Normal human thyroid gland: (A) The arrow indicates a very thin perithyroid capsule; (B) adipose tissue inside the gland delimited by a capsule; and (C) 
adipose tissue inside the gland and absence of thyroid capsule.
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tissue is partially devoid of a defined connective tissue capsule, while striated muscle tissue 
between lobes of the thyroid can be regularly demonstrated (26, 27) (Fig. 1).

Furthermore, in older age, the thyroid gland becomes somewhat smaller, with an increase of 
non-glandular connective tissue, showing an evident capsular thickness (21-27).

DEFINITION OF “MINIMAL EXTRATHYROID SPREAD”

Local control of PTC with extrathyroid invasion is very important for avoiding residual cancer 
either in locoregional or in distant metastasis. Additional soft tissue involvement by PTC at 
the surgery time is an important prognostic factor for long-term patient outcome.

In histopathology, invasive/infiltrative growth is defined as invasion of tumor cells into 
neighboring structures (25) (Figs. 2 and 3). As a rule, the spread is carried out in non-
neoplastic tissue surrounding the invasively growing tumor (26). Occasionally, invasive 
thyroid carcinoma may infiltrate another neoplasm, such as a parathyroid tumor or a 
concomitant laryngeal tumor (27).
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A B

Fig. 2. Two examples of papillary thyroid cancer with minimal capsule invasion (arrow).

A B

Fig. 3. (A) Papillary thyroid cancer with peri-thyroidal adipose tissue invasion (arrow); (B) intracapsular 
neoplastic cells (arrow).
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In the 6th and 7th editions of the TNM classifications, a distinction was made between 
a “minimal extrathyroid propagation” for thyroid carcinoma and a series of anatomical 
structures (T4a/pT4a, T4b/pT4b) (T3/pT3) (7,11,26). The microscopic evidence of a 
“minimal extrathyroid propagation,” however, is obviously subject to a very broad 
individual interpretation (25-27). In detail, the definition of “minimal extrathyroid spread” 
as used herein includes all primary thyroid carcinomas (in almost all cases it will be an 
unencapsulated tumor) that more or less infiltrates perithyroid adipose tissue, without any of 
the subcategories T3b/pT3b, T4a/pT4a, and T4b/pT4b to reach designated structures (26).

In carcinomas located in tissue portions of the connective tissue capsule, the tumor must 
completely grow through the capsule, but occasional stromal myoplasia may make it difficult 
or even impossible to assess the course of the thyroid capsule (26). In analogy to other organs 
(such as the prostate gland), an imaginary course of the original organ capsule can be used as 
an important reference for assessing an organ-spreading spread (25-27).

A special situation exists in the area of the interlobular adipose tissue retractions described above 
and therefore each infiltration of this adipose tissue should be consequently regarded as “minimal 
extrathyroid propagation.” However, tumor may invade islands of mature adipose tissue, which 
can be found regularly within the thyroid tissue, but the occurrence of adipocytes within thyroid 
neoplasias (adenomas and carcinomas) should be differentiated from the former finding (26).

In thyroid areas with no defined capsule boundary (isthmus, lobus pyramidalis), any 
infiltration of adipose tissue by a carcinoma is also logically considered to be a “minimal 
extrathyroidal spread.” Occasionally, there is also a microscopic spread of carcinomas of the 
striated musculature in this region (26).

In contrast to Mete et al. (28) statement, “minimally invasive” tumor infiltration of the 
perithyroid soft tissue per se should be considered biologically relevant and therefore 
examined as organ trans-extrathyroidal growth, since the published studies have yielded 
quite contradictory results (12,16,28-31).

The prospective categorization of thyroid carcinomas, which spread microscopically from their 
tissue of origin into the surrounding soft tissue, should be based on the modifications that 
Synoracki et al. (17) and Brierley et al. (32) proposed in the 8th edition of the TNM classification. 
Consequently, the “minimal extrathyroid spread” in thyroid carcinoma represents the basis of a 
systematic scientific analysis of biological relevance, including at the same time the tumor size given 
as pT category (Table 1) (17,26,32). Furthermore, an analysis of tumor localization as prognostic 
factor is attractive in the near future (33); on this way, the location of thyroid cancer in the isthmus 
may be considered as an additional risk factor for radioactive iodine (RAI) avid metastatic disease in 
pT1a-pT1b DTC patients, regardless of the presence or absence of other risk factors (33).

EVALUATION OF PATIENTS FOLLOWING INITIAL SURGERY 
FOR MEDULLARY THYROID CARCINOMA (MTC)
The new AJCC staging system (8th edition) has been applied to patients with MTC (6). 
By definition, a T3a is a tumor >4 cm limited to thyroid, while T3b consists in gross 
extrathyroidal extension invading only strap muscle (6). The age more than 55 years is 
associated with poor prognosis (6).
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However, in patients with MTC the TNM classification lacks important prognostic factors 
including: 1) pre- and postoperative serum calcitonin and carcinoembryonic antigen levels, 
2) specific mutations as genetic markers, and 3) hereditary associated malignancies (6,26). 
Moreover, the AJCC TNM classification for MTC categorize lymph node metastases, not by 
number but according to the location of nodes within (N1a) or without (N1b) the central 
neck, regardless the involved compartments. The AJCC staging system should be modified to 
include groups of lymph node metastases according to number of positive nodes (6,26).

DISCUSSION

The 8th TNM classification, which has been applicable since the beginning of 2017, only 
categorizes thyroid-restricted carcinomas (T1/pT1, T2/pT2, and T3/pT3a) and extrathyroid 
carcinomas into named anatomical structures (6).

An already macroscopically recognizable (non-microscopic) infiltration of the sternohyoid 
muscle, sternothyroid muscle or omohyoid muscle (T3b/pT3b) or macroscopic or 
microscopic spread in subcutaneous soft tissue, larynx, trachea, esophagus, recurrent 
laryngeal nerve (T4a/pT4a), the prevertebral fascia and/or mediastinal vessels or enclosing 
the carotid artery (T4/pT4) are also categorized (6).

Microscopic “minimal” extrathyroid proliferation into perithyroid soft tissue without 
infiltration of named structures is lacking, although this is not a rare event and it was 
included in previous TNM classifications and consistently applied by pathologists and 
clinicians (7,9,11,34).

A histologically proven “minimal extrathyroid spread” of thyroid carcinomas has clearly 
defined effects on the postoperative management of the affected patients through the 
currently valid guidelines on thyroid carcinoma (35). A recent proposal to categorize 
carcinomas with “minimal extrathyroid proliferation” was summarized in Table 1 (17,26,32). 
Consequently, the T-categories pT1a, pT1b, pT2 and pT3a are each subdivided into true 
thyroid-restricted carcinomas (pT1a1, pT1b1, pT2a, and pT3a1) and “minimal extrathyroid 
proliferation” carcinomas (pT1a2, pT1b2, pT2b, and pT3a2). This proposal appears necessary 
to remedy the obvious deficiencies of the 8th edition, in contrast to previous editions of the 
TNM classification, combining the “minimal extrathyroid proliferation” with the size of the 
tumor (pT category) as a potential prognostic and therapeutic parameter (6,17,26,32).

Oncological outcome correlates with the extent of extrathyroidal invasion, being worse in 
patients with gross extrathyroidal disease extension than in those with microscopic local 
invasion apparent on histopathological assessment. However, the risk of clinical recurrence 
appears similar between patients undergoing margin-negative and “close margin” resection 
(31). An indication of the possible relevance of this combined parameter is provided by the 
study by Radowsky et al. (31). In detail, a retrospective analysis on 276 patients with PTC 
treated between 1955 and 2004 has been performed to determine the impact of margin-
negative resection (n=199, 72%), disease up to within 1 mm of surgical margin (n=19, 7%), 
microscopic (n=39, 14%), and gross (n=19, 7%) extrathyroidal extension (31); in the study, 
the median follow-up was 3.1–6.8 years per study group (disease-free survival, range 1–37 
years) (31). The proportion of patients with age >45 years, prior radiation exposure, distant 
metastasis at presentation, and those undergoing total thyroidectomy did not exhibit 
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significant differences between groups (31). Tumor size and multifocality correlated with 
extent of local disease, which in turn was significantly associated with regional nodal 
disease at the time of first surgery as well as with prevalence of persistence of disease after 
multimodality therapy. Extent of local disease significantly correlated with subsequent 
clinical recurrence after a disease-free period (P=0.006); however, recurrence rates were not 
significantly different between negative and close (≤1 mm) margin resection (31).

According to the new TNM classification, the extra-thyroid spread (T-category) of thyroid 
carcinoma is considered as an essential prognostic factor as well as the exclusion or detection 
of residual tumor (R0 vs. R1 vs. R2) (6,17,26,31,32).

Comparative studies have shown, however, that in the evaluation of the extrathyroid 
propagation of thyroid carcinoma, there is little agreement among pathologists, which 
inevitably calls into question the significance of this parameter as an independent 
prognostic factor (36). However, the main cause of the mismatch is likely to be the lack of 
a clear definition of the “minimal extrathyroid spread” of a thyroid carcinoma. To remedy 
this shortcoming, Authors recently proposed a strict definition of “minimal extrathyroid 
proliferation” (17). Therefore, any microscopically detectable spread of carcinoma primarily 
from the thyroid tissue into the surrounding adipose tissue has been consistently considered 
a “minimal extrathyroidal spread,” regardless of whether or not the thyroid tissue in the 
area of extrathyroid carcinoma spread is delimited by a (narrow) connective tissue capsule. 
This definition provides the scientific basis for demonstrating or excluding the biological 
relevance of a microscopically proven “minimal extrathyroid propagation.”

For Mete et al. (28) “minimal invasion” of thyroid carcinoma into perithyroid soft tissue 
(adipose tissue) did not represent a relevant prognostic factor, while tumor invasion into 
named structures (named cervical muscles, subcutaneous soft tissue, larynx, trachea, 
esophagus, recurrent laryngeal nerve, prevertebral fascia, mediastinal vessels) was associated 
with a worsening of the prognosis (12,16,28-31). This view is supported by some studies, 
while other studies revealing “minimal extrathyroid proliferation” certainly show significant 
prognostic importance and appear to be of high interest for the further management of 
patients (12,16,28-31).

Another intriguing proposal concerns the lymph node capsule-sprouting growth of 
metastases of thyroid carcinoma, which presents a scientifically documented prognostic 
value (see also Table 1) (20). In particular, the categories pN1a and pN1b have been 
subdivided into the subcategories pN1a1/pN1b1, when metastases were limited to the 
affected lymph nodes or pN1a2/pN1b2, when metastases exhibited extranodal spread.

The incidence of thyroid carcinoma has almost tripled in the last 2 decades, which has 
been regarded as a “diagnostic epidemic” of generally indolent tumors rather than a “real 
increase” in thyroid carcinomas (37,38). In the meantime, the improved morphological 
diagnostic approach allows to identify some peculiar new histologic entities, commonly 
considered to be “very low-risk carcinomas” (35,40-43). Among them, unifocal papillary 
microcarcinomas limited to the thyroid gland (39,40), encapsulated follicular carcinomas 
without angioinvasion but characterized exclusively by a capsular breakthrough (35,40-43) 
and non-invasive follicular neoplasia with papillary-like nuclear features (NIFTP) (40,44) have 
been identified; consequently, further changes in the classification of thyroid tumors should 
be introduced in order to define these tumors with extremely low malignancy potential.
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Finally, the cooperation between the pathologist and surgeon is indispensable in improving the 
quality of patient care especially in, but not limited to, the area of thyroid cancer management 
and care. Surgeon's role is important as well as pathologist in new TNM classification. When 
surgeons perform thyroidectomy, they use perithyroidal sheath or false thyroid capsule. In case 
of extrathyroidal extension to strap muscle, surgeons resect strap muscle in part. However, the 
pathologic result with no invasion to strap muscle is not a rare event. Thus, the communication 
between pathologists and their thyroid surgeon colleagues of pertinent clinical and 
intraoperative information should be enhanced because, it is often circumstantial and usually 
occasioned by clinicopathological discrepancies recognized by the surgeon.

REFERENCES

	 1.	 Rausei S, Boni L, Rovera F, Dionigi G. Locally advanced gastric cancer: a new definition to standardise. J 
Clin Pathol 2013;66:164-5. 
PUBMED | CROSSREF

	 2.	 Rausei S, Dionigi G, Boni L. Evaluation of the Seventh American Joint Committee on Cancer/
International Union Against Cancer Classification of gastric adenocarcinoma in comparison with the 
sixth classification. Cancer 2011;117:2823-4. 
PUBMED | CROSSREF

	 3.	 Rausei S, Dionigi G, Boni L, Rovera F, Dionigi R. How does the 7th TNM edition fit in gastric cancer 
management? Ann Surg Oncol 2011;18:1219-21. 
PUBMED | CROSSREF

	 4.	 Pellegriti G, De Vathaire F, Scollo C, Attard M, Giordano C, Arena S, et al. Papillary thyroid cancer 
incidence in the volcanic area of Sicily. J Natl Cancer Inst 2009;101:1575-83. 
PUBMED | CROSSREF

	 5.	 Ieni A, Vita R, Magliolo E, Santarpia M, Di Bari F, Benvenga S, et al. One-third of an archivial series 
of papillary thyroid cancer (years 2007–2015) has coexistent chronic lymphocytic thyroiditis, which is 
associated with a more favorable tumor-node-metastasis staging. Front Endocrinol (Lausanne) 2017;8:337. 
PUBMED | CROSSREF

	 6.	 Amin MB, Edge S, Greene F, Byrd DR, Brookland RK, Washington MK, et al. AJCC Cancer Staging 
Manual. 8th ed. New York (NY): Springer; 2017.

	 7.	 Sobin LH, Wittekind Ch. TNM Classification of Malignant Tumours. 6th ed. New York (NY): Wiley-Liss; 2002.

	 8.	 Schmid KW, Wittekind Ch. Die missglückte klassifikation. Pathologe 2003;24:338. 
CROSSREF

	 9.	 Sobin LH, Wittekind Ch. TNM Classification of Malignant Tumours. 5th ed. New York (NY): Wiley-Liss; 1997.

	10.	 Wittekind C, Greene FL, Henson DE, Hutter RV, Sobin LH. TNM Supplement: a Commentary on Uniform 
Use. 3rd ed New York (NY): Wiley-Liss; 2003.

	11.	 Sobin LH, Gospodarowicz MK, Wittekind Ch. TNM Classification of Malignant Tumours. 7th ed. 
Hoboken (NJ): Wiley-Blackwell; 2010.

	12.	 Jin BJ, Kim MK, Ji YB, Song CM, Park JH, Tae K. Characteristics and significance of minimal and maximal 
extrathyroidal extension in papillary thyroid carcinoma. Oral Oncol 2015;51:759-63. 
PUBMED | CROSSREF

	13.	 Woo CG, Sung CO, Choi YM, Kim WG, Kim TY, Shong YK, et al. Clinicopathological significance of 
minimal extrathyroid extension in solitary papillary thyroid carcinomas. Ann Surg Oncol 2015;22 Suppl 
3:S728-33. 
PUBMED | CROSSREF

	14.	 Shin JH, Ha TK, Park HK, Ahn MS, Kim KH, Bae KB, et al. Implication of minimal extrathyroidal 
extension as a prognostic factor in papillary thyroid carcinoma. Int J Surg 2013;11:944-7. 
PUBMED | CROSSREF

	15.	 Hotomi M, Sugitani I, Toda K, Kawabata K, Fujimoto Y. A novel definition of extrathyroidal invasion for 
patients with papillary thyroid carcinoma for predicting prognosis. World J Surg 2012;36:1231-40. 
PUBMED | CROSSREF

	16.	 Moon HJ, Kim EK, Chung WY, Yoon JH, Kwak JY. Minimal extrathyroidal extension in patients with 
papillary thyroid microcarcinoma: is it a real prognostic factor? Ann Surg Oncol 2011;18:1916-23. 
PUBMED | CROSSREF

107https://jes-online.org https://doi.org/10.16956/jes.2018.18.2.98

Thyroid Carcinoma

http://www.ncbi.nlm.nih.gov/pubmed/23223567
https://doi.org/10.1136/jclinpath-2012-201176
http://www.ncbi.nlm.nih.gov/pubmed/21264825
https://doi.org/10.1002/cncr.25801
http://www.ncbi.nlm.nih.gov/pubmed/20878488
https://doi.org/10.1245/s10434-010-1346-z
http://www.ncbi.nlm.nih.gov/pubmed/19893009
https://doi.org/10.1093/jnci/djp354
http://www.ncbi.nlm.nih.gov/pubmed/29250033
https://doi.org/10.3389/fendo.2017.00337
https://doi.org/10.1007/s00292-003-0653-6
http://www.ncbi.nlm.nih.gov/pubmed/26093388
https://doi.org/10.1016/j.oraloncology.2015.05.010
http://www.ncbi.nlm.nih.gov/pubmed/26077913
https://doi.org/10.1245/s10434-015-4659-0
http://www.ncbi.nlm.nih.gov/pubmed/23820062
https://doi.org/10.1016/j.ijsu.2013.06.015
http://www.ncbi.nlm.nih.gov/pubmed/22402972
https://doi.org/10.1007/s00268-012-1518-z
http://www.ncbi.nlm.nih.gov/pubmed/21267788
https://doi.org/10.1245/s10434-011-1556-z
https://jes-online.org


	17.	 Synoracki S, Wittekind C, Dralle H, Schmid KW. Definition of R1 resection in thyroid carcinoma. Chirurg 
2017;88:740-7. 
PUBMED | CROSSREF

	18.	 Clain JB, Scherl S, Dos Reis L, Turk A, Wenig BM, Mehra S, et al. Extrathyroidal extension predicts 
extranodal extension in patients with positive lymph nodes: an important association that may affect 
clinical management. Thyroid 2014;24:951-7. 
PUBMED | CROSSREF

	19.	 Machens A, Dralle H. Breach of the thyroid capsule and lymph node capsule in node-positive papillary 
and medullary thyroid cancer: different biology. Eur J Surg Oncol 2015;41:766-72. 
PUBMED | CROSSREF

	20.	 Roh JL, Park JW, Jeong J, Gong G, Cho KJ, Choi SH, et al. Extranodal extension of lymph node metastasis 
as a prognostic indicator of recurrence and survival in papillary thyroid carcinoma. J Surg Oncol 
2017;116:450-8. 
PUBMED | CROSSREF

	21.	 Federative Committee on Anatomical Terminology (DE). Terminologia Anatomica: International 
Anatomical Terminology. Stuttgart: Thieme; 1998.

	22.	 Randolph G. Surgery of the Thyroid and Parathyroid Glands. 2nd ed. Philadelphia (PA): Saunders/
Elsevier; 2013.

	23.	 Bliss RD, Gauger PG, Delbridge LW. Surgeon's approach to the thyroid gland: surgical anatomy and the 
importance of technique. World J Surg 2000;24:891-7. 
PUBMED | CROSSREF

	24.	 Dralle H. Endokrine chirurgie by Schattauer GmbH. Holderlinstrafe 2014;3:70174.

	25.	 Dionigi G, Kraimps JL, Schmid KW, Hermann M, Sheu-Grabellus SY, De Wailly P, et al. Minimally invasive 
follicular thyroid cancer (MIFTC)--a consensus report of the European Society of Endocrine Surgeons 
(ESES). Langenbecks Arch Surg 2014;399:165-84. 
PUBMED | CROSSREF

	26.	 Schmid KW, Synoracki S, Dralle H, Wittekind C. Proposal for an extended pTNM classification of thyroid 
carcinoma: commentary on deficits of the 8th edition of the TNM classification (German version). 
Pathologe 2018;39:49-56. 
PUBMED | CROSSREF

	27.	 Tiedje V, Zwanziger D, Ting S, Schmid KW, Führer D. Molecular pathogenesis of thyroid tumors. Dtsch 
Med Wochenschr 2015;140:578-82.
PUBMED | CROSSREF

	28.	 Mete O, Rotstein L, Asa SL. Controversies in thyroid pathology: thyroid capsule invasion and 
extrathyroidal extension. Ann Surg Oncol 2010;17:386-91. 
PUBMED | CROSSREF

	29.	 Al-Qurayshi Z, Shama MA, Randolph GW, Kandil E. Minimal extrathyroidal extension does not affect 
survival of well-differentiated thyroid cancer. Endocr Relat Cancer 2017;24:221-6. 
PUBMED | CROSSREF

	30.	 Ito Y, Tomoda C, Uruno T, Takamura Y, Miya A, Kobayashi K, et al. Prognostic significance of extrathyroid 
extension of papillary thyroid carcinoma: massive but not minimal extension affects the relapse-free 
survival. World J Surg 2006;30:780-6. 
PUBMED | CROSSREF

	31.	 Radowsky JS, Howard RS, Burch HB, Stojadinovic A. Impact of degree of extrathyroidal extension of 
disease on papillary thyroid cancer outcome. Thyroid 2014;24:241-4. 
PUBMED | CROSSREF

	32.	 Brierley JD, Gospodarowicz MK, Wittekind Ch. TNM Classification of Malignant Tumours. 8th ed. 
Hoboken (NJ): John Wiley & Sons; 2017.

	33.	 Campennì A, Giovanella L, Siracusa M, Stipo ME, Alibrandi A, Cucinotta M, et al. Is malignant nodule 
topography an additional risk factor for metastatic disease in low-risk differentiated thyroid cancer? 
Thyroid 2014;24:1607-11. 
PUBMED | CROSSREF

	34.	 Schmid KW, Sheu-Grabellus SY. Schilddrüse. In: Amann K, Kain R, Klöppel G, editors. Pathologie: 
Urogenitale und Endokrine Organe, Gelenke und Skelett. Berlin: Springer; 2016. p. 631-712.

	35.	 Dralle H, Musholt TJ, Schabram J, Steinmüller T, Frilling A, Simon D, et al. German Association of 
Endocrine Surgeons practice guideline for the surgical management of malignant thyroid tumors. 
Langenbecks Arch Surg 2013;398:347-75. 
PUBMED | CROSSREF

108https://jes-online.org https://doi.org/10.16956/jes.2018.18.2.98

Thyroid Carcinoma

http://www.ncbi.nlm.nih.gov/pubmed/28699034
https://doi.org/10.1007/s00104-017-0461-9
http://www.ncbi.nlm.nih.gov/pubmed/24443878
https://doi.org/10.1089/thy.2013.0557
http://www.ncbi.nlm.nih.gov/pubmed/25468749
https://doi.org/10.1016/j.ejso.2014.10.049
http://www.ncbi.nlm.nih.gov/pubmed/28608492
https://doi.org/10.1002/jso.24713
http://www.ncbi.nlm.nih.gov/pubmed/10865032
https://doi.org/10.1007/s002680010173
http://www.ncbi.nlm.nih.gov/pubmed/24233345
https://doi.org/10.1007/s00423-013-1140-z
http://www.ncbi.nlm.nih.gov/pubmed/29372307
https://doi.org/10.1007/s00292-017-0410-x
http://www.ncbi.nlm.nih.gov/pubmed/25850786
https://doi.org/10.1055/s-0041-101491
http://www.ncbi.nlm.nih.gov/pubmed/19949881
https://doi.org/10.1245/s10434-009-0832-7
http://www.ncbi.nlm.nih.gov/pubmed/28249964
https://doi.org/10.1530/ERC-16-0509
http://www.ncbi.nlm.nih.gov/pubmed/16411013
https://doi.org/10.1007/s00268-005-0270-z
http://www.ncbi.nlm.nih.gov/pubmed/23713855
https://doi.org/10.1089/thy.2012.0567
http://www.ncbi.nlm.nih.gov/pubmed/25089829
https://doi.org/10.1089/thy.2014.0217
http://www.ncbi.nlm.nih.gov/pubmed/23456424
https://doi.org/10.1007/s00423-013-1057-6
https://jes-online.org


	36.	 Su HK, Wenig BM, Haser GC, Rowe ME, Asa SL, Baloch Z, et al. Inter-observer variation in the pathologic 
identification of minimal extrathyroidal extension in papillary thyroid carcinoma. Thyroid 2016;26:512-7. 
PUBMED | CROSSREF

	37.	 Park S, Oh CM, Cho H, Lee JY, Jung KW, Jun JK, et al. Association between screening and the thyroid 
cancer “epidemic” in South Korea: evidence from a nationwide study. BMJ 2016;355:i5745. 
PUBMED | CROSSREF

	38.	 Davies L, Welch HG. Current thyroid cancer trends in the United States. JAMA Otolaryngol Head Neck 
Surg 2014;140:317-22. 
PUBMED | CROSSREF

	39.	 Rosai J. LiVolsi VA, Sobrinho-Simoes M, Williams ED. Renaming papillary microcarcinoma of the thyroid 
gland: the Porto proposal. Int J Surg Pathol 2003;11:249-51. 
PUBMED | CROSSREF

	40.	 Tumours of the thyroid gland. In: Lloyd RV, Osamura RY, Klöppel G, Rosai J, editors. WHO Classification of 
Tumours of Endocrine Organs. 4th ed. Lyon: International Agency for Research on Cancer; 2017. p. 65-143.

	41.	 American Thyroid Association (ATA) Guidelines Taskforce on Thyroid Nodules and Differentiated 
Thyroid CancerCooper DS, Doherty GM, Haugen BR, Kloos RT, Lee SL, et al. Revised American Thyroid 
Association management guidelines for patients with thyroid nodules and differentiated thyroid cancer. 
Thyroid 2009;19:1167-214. 
PUBMED | CROSSREF

	42.	 Musholt TJ, Clerici T, Dralle H, Frilling A, Goretzki PE, Hermann MM, et al. German Association of 
Endocrine Surgeons practice guidelines for the surgical treatment of benign thyroid disease. Langenbecks 
Arch Surg 2011;396:639-49. 
PUBMED | CROSSREF

	43.	 Goffredo P, Cheung K, Roman SA, Sosa JA. Can minimally invasive follicular thyroid cancer be 
approached as a benign lesion? A population-level analysis of survival among 1,200 patients. Ann Surg 
Oncol 2013;20:767-72. 
PUBMED | CROSSREF

	44.	 Nikiforov YE, Seethala RR, Tallini G, Baloch ZW, Basolo F, Thompson LD, et al. Nomenclature 
revision for encapsulated follicular variant of papillary thyroid carcinoma: a paradigm shift to reduce 
overtreatment of indolent tumors. JAMA Oncol 2016;2:1023-9. 
PUBMED | CROSSREF

109https://jes-online.org https://doi.org/10.16956/jes.2018.18.2.98

Thyroid Carcinoma

http://www.ncbi.nlm.nih.gov/pubmed/26953223
https://doi.org/10.1089/thy.2015.0508
http://www.ncbi.nlm.nih.gov/pubmed/27903497
https://doi.org/10.1136/bmj.i5745
http://www.ncbi.nlm.nih.gov/pubmed/24557566
https://doi.org/10.1001/jamaoto.2014.1
http://www.ncbi.nlm.nih.gov/pubmed/14615819
https://doi.org/10.1177/106689690301100401
http://www.ncbi.nlm.nih.gov/pubmed/19860577
https://doi.org/10.1089/thy.2009.0110
http://www.ncbi.nlm.nih.gov/pubmed/21424798
https://doi.org/10.1007/s00423-011-0774-y
http://www.ncbi.nlm.nih.gov/pubmed/23111705
https://doi.org/10.1245/s10434-012-2697-4
http://www.ncbi.nlm.nih.gov/pubmed/27078145
https://doi.org/10.1001/jamaoncol.2016.0386
https://jes-online.org

	Pitfalls in the 2017 TNM Classification of Thyroid Carcinoma
	PREFACE
	REVISIONS OF STAGING CLASSIFICATIONS
	8TH EDITION OF THE TNM CLASSIFICATION OF THYROID CARCINOMAS
	HUMAN THYROID GLAND
	DEFINITION OF “MINIMAL EXTRATHYROID SPREAD”
	EVALUATION OF PATIENTS FOLLOWING INITIAL SURGERY FOR MEDULLARY THYROID CARCINOMA (MTC)
	DISCUSSION
	REFERENCES


