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Introduction: The classical type of well-differentiated thyroid cancer (WDTC) is the most
common endocrine tumor with generally excellent prognosis. WDTC of the WHO stage 1
classiﬁcation metastasizing to the vertebral column is not often seen for this neoplasm. Here,
I present a case series of 14 individuals with aggressive classical type of WDTC.
Methods: To identify the most aggressive cases of classical type WDTC, I reviewed the
medical records of 4,327 patients consecutively admitted and surgically treated in a single
institution for thyroid pathology in the years 2008–2016. Demographic, pathological and
outcome data were collected and reviewed.
Results: During the study period, 14 (4.02%) patients with aggressive forms of the classical
type of WDTC were reviewed: 10 (2.87%) cases with papillary thyroid cancer (PTC) and 4
(1.14%) with follicular thyroid cancer (FTC). The median age at diagnosis was 61 years
(31–84 years). Aggressive features such as extrathyroid extension 11/14 (78.57%), positive
surgical margins 11/14 (78,57%), lymph node metastases 7/14 (50%), multifocality 6/14
(42.85%), regional tissue inﬁltration 11/14 (78.57%) and distant metastases 4/14 (28.57%)
were observed. Long-term follow-up (median 40 months) demonstrated a high rate of
locoregional recurrence in 12/14 (85.71%) individuals. Pulmonary and other distant metastases were observed in 4/14 (28.57%) patients, with mortality in 3/14 (21.42%) individuals.
Conclusion: In patients with classical type of WDTC characterized by excellent prognosis,
extremely aggressive entities might be observed, making WDTC in some cases an unpredictable tumor.
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In recent decades, we have observed a tremendous rise in the prevalence of welldifferentiated thyroid cancer (WDTC), which is characterized by favorable
prognosis.1–3 Papillary and follicular thyroid carcinomas (PTCs and FTCs) account
for about 95% of all thyroid malignant tumors, forming the WDTC group.1,2 Both arise
from follicular epithelial cells. The most common type is PTC, which owes its excellent
prognosis to tumors of ≤1 cm in diameter, regardless of the existence of distant
metastases. These tumors are deﬁned as papillary thyroid microcarcinomas
(PTMCs),3 and during recent years, they have become much more common.4,5
WDTCs often remain clinically silent for many years. Some of them are diagnosed
during routine clinical examination followed by ﬁne-needle aspiration biopsy (FNAB)
and subsequently surgical treatment.6 The other tumors are diagnosed incidentally
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during histopathological examinations after surgery performed for benign thyroid disease.5,7 As with many other
malignant tumors, thyroid cancers are classiﬁed according to
the TNM classiﬁcation proposed by the Union Internationale
Contre le Cancer [UICC] and the American Joint Committee
on Cancer [AJCC] 7th edition, 2010.8 As for the prognosis of
WDTC, not only is clinical staging taken under consideration, but also factors such as age, gender, histological type
and subtype, DNA euploidy, microvessel count, CD97,
E-cadherin, telomerase activity, and capsular and vascular
invasion.9 The authors of this study added that many WDTCs
are not clearly deﬁned in terms of tumor prognosis. However,
it was estimated that WDTCs in patients under the age of 45
years have rather excellent prognosis and are classiﬁed
according to the UICC classiﬁcation as stage I, or, if distant
metastases are observed, as stage II. Several years ago, due to
the wide range of different prognoses in cases of classical
type WDTCs, the American Thyroid Association (ATA) and
the British Thyroid Association classiﬁed these tumors in the
three categories of risk aggressiveness (low, middle, and
high). The excellent prognosis of the majority of cases of
WDTC is reﬂected in 5-year survival rates as high as 93% for
women and 88% for men for all patients. Survival is poorer
for patients over 45 years of age at the time of diagnosis and
for those with distant metastases.10 According to the ATA
guidelines, patients below 45 years with PTC and distant
metastases have a 100% 5-year disease-speciﬁc survival,
while those above 45 years with distant metastases have
a 51% 5-year disease-speciﬁc survival.11 The clinically relevant features that deﬁne the classical type of WDTC with
a low risk of aggressiveness are pT1a solitary or multiple,
N0/Nx, pT1b N0/Nx, pT2 N0/Nx, pT3>4 cm N0/Nx, tumor
diameter below 4 cm and intrathyroid, R0 or R1 resection,
and M0. The features connected with a high risk of WDTC
are pT4 and M1 or R2 resection.12 However, on the basis of
our own observation and subsequent postsurgical follow-up,
this risk stratiﬁcation does not always correspond with clinical outcome. In addition to the previously mentioned suggestions that primary tumor size, extrathyroid extension, and
distant metastases are strongly correlated with patient prognosis, we sometimes observe completely different situations.
Some authors conﬁrm overall excellent prognosis of classical
type PTC, and the other types of PTC, such as tall cell
variant, are considered independent poor prognostic
factors.13 However, others do not agree with this opinion.14
They say that the higher risk for poor prognosis does not
depend on the histopathological variant of PTC but rather on
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older age, larger tumor size, extrathyroidal extension and the
higher stage, and grade of the tumor. Additionally, international guidelines do not accept histopathological variants of
PTC such as tall cell carcinoma as higher risk factors.15 For
example, the European Thyroid Association (ETA) and the
ATA guidelines categorize the tall cell variant as a low and
intermediate risk factor of PTC, respectively.16,17 In our
study, we decided to evaluate patients with classical type
WDTC. Generally, this type of WDTC is considered by all
authors as one with the best prognosis. Currently, the incidence of WDTC has been increasing. The prognosis for this
tumor is considered excellent; therefore, the general recommendations for surgical and adjuvant treatment might be less
aggressive. We decided to present this case series of
14 individuals with the classical type of WDTC with adverse
outcomes of surgical treatment so that we may now realize
that they should be identiﬁed and treated aggressively with
greater caution and attention.

Patients and methods
We performed a retrospective chart review of 4,327
patients consecutively admitted and surgically treated for
thyroid pathology in the First Department and Clinic of
General, Gastroenterological and Endocrine Surgery from
January 1, 2008, to December 31, 2016. Demographic
data, diagnostic results, clinical and histopathological
characteristics, and outcomes were evaluated. As a main
presurgical diagnostic test, all patients underwent UGFNAB. Clinical and pathological classiﬁcation was performed according to the TNM classiﬁcation criteria (7th
Edition, 2010) by the AJCC.8 All of the operations were
performed by the same team of surgeons, and histopathological specimens were examined by two pathologists
experienced in thyroid malignancy. Histopathology reports
were analyzed to determine tumor size, subtype, immunohistological staining, aggressive characteristics such as
extrathyroidal extension, surgical margins, surrounding
organs, tissue inﬁltration, and lymph node metastases.
Details on postoperative course and follow-up data such
as time to recurrence, length of follow-up, distant metastases, and patient mortality were collected. Only patients
with classical type WDTC and aggressive pathological and
clinical features were analyzed.

Results
We evaluated 393 (9.08%) patients with thyroid malignancy. 348 (88.54%) of them were diagnosed as WDTC.
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There were 326 (82.95%) patients with PTC and 22
(5.59%) with FTC. In this homogenous group, we identiﬁed 14 (4.02%) patients with aggressive courses of the
classical type of WDTC: 10 (2.87%) cases with PTC and 4
(1.14%) individuals with FTC. There were 11 (78.57%)
females and 3 (21.43%) males. The mean ages of patients
with PTC and FTC were 54.8 (±13.026) and 76.0
(±15.317), respectively (the difference was statistically
signiﬁcant). 11 (78.57%) patients were treated by total
thyroidectomy with total or partial excision of the inﬁltrated adjacent structures. All of these patients received
levothyroxine after thyroidectomy to suppress serum thyroid-stimulating hormone (TSH) level to prevent the
growth of TC. All patients had the classical type of
WDTC in their tumor specimens, and 12 (85.71%) individuals had lymph node metastases found during follow-up
for recurrent disease (Figure 1A–D), and 1 (7.14%) patient
had neck skin metastases 1 year after thyroidectomy. 5
(35.71%) patients died as a result of WDTC dissemination.
Uncontrolled local disease and distant metastases were
presented at the time of death. 4 (28.57%) patients died
due to unrelated diseases. 5 (35.71%) patients are still
alive (from 2 to 9 years after surgical treatment).

Kaliszewski

Patients with the aggressive form of the
classical type of PTC
10 patients with the aggressive form of the classical type
PTC are summarized in Table 1. The median age at the
time of surgery was 54.8 (range 31–78 years), and
8 patients were females. 5 patients had multifocal tumors
and 7 had extrathyroidal extension. 5 patients had nonradical surgery and 6 had lymph node metastases (Figure
1A–D). All 10 patients underwent RAI treatment. Nine
patients had recurrent disease and 1 had vertebral column
metastases (Figure 2C). The mean time to recurrence was
24 months (range 9–38 months).

Patients with the aggressive form of the
classical type of FTC
4 patients with the aggressive form of the classical type
FTC are summarized in Table 1. The median age at the time
of surgery was 76.0 (range 69–84 years), and 3 patients
were females. 1 patient had multifocal tumor and 4 had
extrathyroidal extension. 2 patients had nonradical surgery
and 3 had lymph node metastases (Figure 1B,C; in one
case, pN characteristic of the pTNM classiﬁcation was not

Figure 1 Lymph node metastases/recurrences of the aggressive forms of well-differentiated thyroid cancers. (A) 48-year-old woman with metastases of papillary thyroid
cancer to the left neck lymph nodes. (B) 69-year-old woman with neck lymph node recurrence of follicular thyroid cancer 1 year after thyroidectomy. (C) 84-year-old
woman with metastases of follicular thyroid carcinoma to the lymph nodes and lung. (D) 54-year-old man with papillary thyroid cancer and metastases to the lymph nodes
and inﬁltration of the trachea and recurrent laryngeal nerve.
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Table 1 Descriptive characteristics of patients with the aggressive form of the classical type of WDTC
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Figure 2 (A) 69-year-old woman with a small follicular thyroid cancer localized in the left lobe. (B) Follicular thyroid cancer metastasis to Th3 of the vertebral column. (C)
Aggressive type of the classical type of papillary thyroid cancer metastasis to S1 manifesting severe back pain several months before proper diagnosis in a 61-year-old female.
(D) Th3 corporectomy and transpedicular stabilization of Th2 and Th4-Th6.

veriﬁed due to only one surgical biopsy performed). All 4
patients underwent RAI treatment. 3 patients had recurrent
disease, 1 had vertebral column metastases (Figure 2A–D),
and 1 had pulmonary metastases. The mean time to recurrence was 19 months (range 8–39 months).

Discussion
WDTC accounts for 2% of all human carcinomas, and it is
estimated that this tumor is responsible for fewer than 0.5%
of all cancer deaths.18 Generally, WDTC is considered
a sporadic tumor with excellent prognosis. Local inﬁltration
of WDTC to the surrounding anatomical structures, organs,
and soft tissues localized in the neck is also an infrequent
occurrence. In our study, the most common inﬁltrated organ
was the trachea (11/14; 78%). The classical type of PTC in
a majority of cases is indolent tumor with a 10-year survival
of over 95%.19 One of the most common characteristics of
the aggressiveness of the classical type of WDTC is its
recurrence. This is observed in 8–23% of cases.20 Longterm follow-up (median 40 months) in our patients demonstrated a high rate of locoregional recurrence in 12/14
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(85.71%) individuals, and pulmonary and other distant
metastases in 4/14 (28.57%) patients. Some authors say
that these patients who had one recurrence subsequently
are at a higher risk of multiple recurrences.18 The mortality
of patients with a recurrence of the classical type of WDTC
has been estimated at 38–69%.21 In our patients, the mortality rate was 21% (3/14).
Although recently reported data suggest that some types
of PTC, such as diffuse sclerosing, insular, tall, or columnar
cells, present various stages of aggressiveness,22 in our
study, we found that even classical type PTC might present
very aggressive features. The same situation concerns the
follicular variant of PTC. This estimation has very high
clinical value because follicular variants of PTC are very
difﬁcult to distinguish from FTC and follicular adenoma. In
our study, we identiﬁed 4 cases with classical type of FTC,
and only in 2 (50%) individuals was malignancy suspected
before surgery (categories 2 and 4 of The Bethesda System
for Reporting Thyroid Cytopathology). Some authors suggest that the prognosis of WDTCs depends on whether they
are invasive or totally encapsulated.23 In our study, this
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feature was observed in 78% of patients (11/14), so we
agree with some authors’ opinion that, in addition to the
histopathological type of WDTC, clinical stage may determine subsequent management after surgery.23 However,
several years ago, some clinical features including histopathological type and subtype or molecular status were not
taken into consideration in guideline recommendations for
the planning of surgical treatment.24 Currently, the situation
has totally changed, and all mentioned features are valuable
in the planning of WDTC management.17 To plan proper
surgical treatment, strict diagnosis of WDTC must be established. The crucial point is to detect the most aggressive
forms of WDTC, especially within the classical type, which
is considered the entity with excellent outcome. Some
authors suggest that the prognosis of follicular type PTC
is generally similar to that of classical type PTC with the
exception of diffuse or multinodular follicular variants. In
these cases, more aggressive behavior is usually observed.22
It was estimated that the tall cell variant of PTC is more
aggressive than the classical type.25 Bernstein et al observed
that in patients with the tall cell variant of papillary thyroid
microcarcinoma (PTMC), the spread of cancer outside of
the thyroid gland occurred in 33%, whereas it was not
observed in any patients with the classical type PTMC.26
In our study, we identiﬁed 3 (21%) patients with classical
type PTMC, and all of them had aggressive clinical features
(Table 1). Sometimes even small tumors may grow very
aggressively, with potential for dedifferentiation. Some
authors emphasized that some types of PTC must be distinguished from poorly differentiated thyroid cancer. These
two extremely different groups of thyroid malignancy have
the same growth pattern.25 As opposed to the classical type
of PTC, the columnar variant is considered by most authors
as the aggressive type, especially in older patients with
larger tumors demonstrating diffuse inﬁltrative growth and
extrathyroidal extension.25,26 However, some studies suggested that when the tumor is encapsulated, the patients
have no poorer prognosis than those with classical type
PTC.27 In our study, 2 patients had encapsulated tumor at
the time of surgery (pT1ma); however, both presented with
aggressive features (lymph node and vertebral column
metastases) (Figure 2C).
In a small group of patients, even with the aggressive
form of WDTC, the diagnosis of malignancy might be
estimated postoperatively. In that case, the necessity for
completion of primary surgery should be carefully
assessed. This evaluation is especially important in the
case of PTC, because as we know, more than 25% are
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multifocal; therefore, they might also be aggressive forms
of PTC.9 In our study, almost half of the analyzed group
(6/14) presented with multifocality as one of the aggressive features (Table 1).
The other aspect increasing the aggressiveness of the
classical type of WDTC is the anatomic proximity of the
neck organs to the thyroid gland, rendering them vulnerable to inﬁltration by this tumor. The most common inﬁltrated anatomical structure is the aerodigestive tract. In our
study, we estimated that 71% (10/14) of patients had
aerodigestive inﬁltration. The inﬁltration of these structures is the major cause of death in patients with aggressive forms of WDTC. In our study, 42% of patients (6/14)
presented with dyspnea as the main symptom of aggressiveness of classical type WDTC (Table 1). Though local
aggressiveness is rare in the classical type of WDTC, its
early diagnosis is of particular importance because of its
relatively benign nature and better responsiveness to surgical management. This makes the WDTC neoplasm
group one that comprises tumors with various clinical
and histopathological features. Although esophageal and
laryngotracheal inﬁltration by WDTC is not a very common clinical situation, it also might be observed. Surgical
treatment depends on the local tumor invasion. The surgery may consist of the shave procedure or radical organ
resection. When the tumor adheres to local organs such as
the larynx, trachea, or esophagus without transmural invasion, the removal of the malignant tissue is recommended
as an organ function preservation procedure. In cases of
transmural invasion, radical resection is recommended,
such as thyroidectomy with leryngectomy.8 In our study,
we observed (11/14) locoregional inﬁltration of the adjacent organs and tissues in 78% of patients. Only in 1 case
did we have to perform partial resection of the inﬁltrated
organ. In the last 9 cases, the shave procedure was performed without necessity of organ resection. In 10 cases,
the inﬁltrated organ was the trachea; in the other cases, it
was the esophagus (1 individual), carotid (2 patients),
recurrent laryngeal nerve (3 patients), and muscles
(1 patient) (Table 1).
During recent years, some authors have presented cases
of aggressive forms of WDTC.22 They described them as
quite aggressive and resistant to conventional treatment with
surgery and radioiodine therapy. They added that some variants of PTC often present various degrees of aggressiveness
from that observed in WDTC to undifferentiated thyroid
carcinoma. These cases of WDTC usually present higher
rates of metastases, recurrence, resistance to surgical
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treatment, and 131I therapy.28 Because of these tumors, other
treatment methods are involved, including external radiation
therapy, standard chemotherapy, and kinase inhibitor drugs
such as sorafenib.22 The next very interesting question is,
why in some entities of the classical type PTC very aggressive behavior is observed. In the aspect of mentioned features
like resistance to surgical treatment and 131 I therapy, some
speciﬁc molecular mechanisms should be analyzed. Volante
et al identiﬁed the T1799A missense mutation in 15 Exon of
the BRAF gene and rearranged during transfection gene
(RET/PTC) rearrangement as the main and dominant genetic
cancer pathogenesis mutation in the initiation of PTC.29 The
authors noticed that this speciﬁc mutation leads to
a constitutive activation of the retrovirus-associated DNA
sequences (RAS), rapidly accelerated ﬁbrosarcoma (RAF),
mitogen-activated protein kinase (MAPK) pathway.29 They
described these molecular alterations mainly in diffuse sclerosing variant of PTC, exhibiting a higher frequency of cervical and distant metastases. However, it would be interesting
to check the presence and occurrence of these genetic
mechanisms in the aggressive entities of the classical
type PTC.
One example of the aggressiveness of WDTC is
a tumor arising as struma ovarii. This is a rare clinical
ﬁnding, and proper management remains unclear.30 The
majority of studies recommend radical pelvic resection in
addition to total thyroidectomy and radioactive iodine
ablation. However, others suggest that extensive pelvic
surgery and elective thyroidectomy to facilitate radioactive
iodine therapy might be reserved for patients with gross
extra-ovarian inﬁltration or distant metastases.30 In this
location of the aggressive form of WDTC, radical pelvic
resection might be performed, but we cannot carry out
radical resection in the classical neck location.
Some authors suggest that certain variants of WDTC
may be independent high-risk factors for poor prognosis.15
We estimated that even in the classical type of WDTC,
very aggressive forms might be observed. In our study, we
observed a higher incidence of extrathyroidal invasion,
adjacent organ and tissue inﬁltration, distant metastases,
and recurrence. Our study provided important evidence
that even in such a homogenous group as the classical
type of WDTC, some very aggressive entities might
occur. Finally, we undertook these analyses because of
the results of some other studies such as that of Kuo
et al. These authors compared the classical type of PTC
with the tall cell variant and did not ﬁnd signiﬁcant differences in overall and disease-speciﬁc survival.31
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On the basis of our observations, we believe that even
in the classical type of WDTC characterized by an excellent prognosis, very aggressive entities might be observed.
In such cases, even after very extensive surgical procedures with lymph node dissection performed for small
intrathyroidal tumors, early distant metastases and local
recurrence might appear. On the other hand, we want to
emphasize that very aggressive entities of the classical
type of WDTC are rare ﬁndings. They are associated
with aggressive histopathologic features and poor longterm outcomes. Surgery is the treatment of choice for all
WDTCs, even those with very aggressive behavior. Thus,
patients with the aggressive classical type of WDTC
should have close, life-long surveillance and ought to be
treated according to evidence-based guidelines for highrisk TC. All of these characteristics make this type of
cancer unpredictable.
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