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Simultaneous Occurrence of Different Follicular Neoplasms within
the Same Thyroid Gland
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Abstract

Purpose: Neoplasms of the thyroid gland are classified according to the cells they originate from and commonly develop from cells of follicular
origin. The most common differentiated thyroid cancers (DTC) are papillary and follicular carcinomas. Coexistence of two different histological
types of primary follicular thyroid neoplasm is a rare condition. There are previous reports of concomitant medullary and papillary thyroid cancers.
However, there is scarce data about the simultaneous occurrence of the two different histological types of primary follicular thyroid tumors and
this is the first study on that subject.

Material and Method: From January 2007 to September 2014, our institutional database was reviewed for patients who underwent thyroid
surgery for various indications. Medical records and cytopathology reports of those patients were examined retrospectively. Simultaneous
neoplasms of follicular origin were noted.

Results: A total of 3.700 patients were operated. Histopathological examination revealed a benign pattern in 2.686 (73%) patients and a
malignant pattern in 1.014 (27%) patients. Among the patients with the diagnosis of DTC, only 20 (1.9%) had a concomitant neoplasm within the
same thyroid gland.

Discussion: Such simultaneous tumors may be a part of a familial tumor syndrome or an unidentified novel gene mutation playing role in the
pathogenesis of more than one type of tumor. Based on the current evidence, the synchronous occurrence of those neoplasms in a given patient
is likely coincidental in the literature. Further studies on larger patient population with standardized genetic characterization are needed.
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Oz

Amag: Tiroid bezinin neoplazileri koken aldiklar hicreye gére siniflandinlir ve cogunlukla folikiler hucrelerden koken alir. En sik gérulen iki
diferansiye tiroid kanseri (DTK) tipi papiller ve folikiler karsinomdur. Daha 6nce literatirde ayni hastada meduller ve papiller karsinom birlikteligi
rapor edilmistir. Ancak iki farkll histolojik tipte folikiler tumorun simUltane birlikteligi ile ilgili bir yayin yoktur.

Gereg ve Yontem: Hastanemiz tiroid veri tabani 2007-2014 yillar arasinda ¢esitli endikasyonlarla yapilmis tiroidektomi operasyonlarina ait
patoloji raporlari agisindan tarandi. Ayni tiroid bezinde farkl iki folikler neoplazisi olan hastalar kaydedildi.

Bulgular: Veri tabaninda toplam 3,700 hastanin tiroidektomiye ait histopatoloji sonucu mevcut idi. Bu hastalarin 2,686’sinda (%73) patoloji
benign, 1,014'0nde (%27) patoloji malign idi. DTK tanisi konulan hastalarin sadece 20'sinde (%1,9) eslik eden ikinci bir folikiler hicre kokenli
tOmMOor mevcut idi.

Tarhsma: Ayni tiroid bezinde farkli tipte neoplazilerin birlikteligi ailesel tumdr sendromlari veya birden fazla t0méron patogenezinde rol oynayan
gen mutasyonlarinin varlidr ile iliskili olabilir. Su andaki bilimsel kanitlara dayanilarak senkron timérlerin patofizyolojisini aciklamak mumkan
olmadigi icin simdilik rastlantisal bir durum olarak kabul edilmektedir. Daha biyuk hasta poplasyonlari ile standardize genetik karakterizasyonun
yapildigi yeni calismalara ihtiyag vardir.

Anahtar kelimeler: Simultane folikiler neoplaziler, kompozit tumarler, adenom, karsinom
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Introduction

Thyroid follicular cells renew themselves continuously, responding
to various stimuli, such as thyrotropin, growth factors, cytokines,
and iodine. Nodules develop when those growth signals increase
and promote hyperplasia or when a new genetic mutation is
acquired leading to autonomous growth (1). The main concern
of the clinician while evaluating a thyroid nodule is to determine
if the nodule is benign or malignant. The most useful diagnostic
technique is fine needle aspiration biopsy in that regard.

Most of the thyroid nodules are benign while only 9-13% of them
are malignant (2). Thyroid cancer is the most common endocrine
malignancy and is one of the fastest growing cancers diagnosed
in the Western world. The estimated incidence of thyroid cancer
was more than 56.000 cases in 2012 in North America (3).
Among differentiated thyroid cancers, papillary carcinoma can be
diagnosed with fine needle aspiration biopsy (FNAB). However,
FNAB has limited usefulness in the diagnosis of follicular and
Hurthle cell fumors since adenoma/carcinoma discrimination
require demonstration of capsule invasion which is detected by
histological examination (4).

Papillary thyroid carcinoma (PTC) is the most common histological
type of differentiated thyroid carcinomas and it constitutes of 88% of all
thyroid cancers. Follicular carcinoma (FC) and Hurthle cell carcinoma
(HC) arise from the follicular cells of the thyroid and account for
approximately 10% and 4% of thyroid malignancies, respectively (5,6).
Papillary thyroid cancer has an excellent prognosis with a high
cure rate and 10-year survival rate. FC is generally considered
more aggressive with poorer prognosis compared with PTC
and more likely to present with distant metastases on its initial
diagnosis (7).

The simultaneous occurrence different neoplasms of follicular
origin within the same thyroid gland is rare and that kind of
presentation was named as mixed, composite or hybrid fumors
previously.

There have been previous reports of simultaneous medullary
and papillary thyroid cancers (8,9). However, there is scarce data
about the coexistence of two different histological types of primary
follicular thyroid tumors and this is the first study on that subject.

Materials and Methods

This retrospective study was approved by The Institutional Ethics
Board of Yildinm Beyazit University Atatirk Training and Research
Hospital. Written informed consent was obtained from all patients
before ultrasonographic-FNA or surgery prior to procedures. Our
institutional database was reviewed for patients who underwent
thyroid surgery for various indications (suspicious cytology, Graves’
disease, toxic multinodular goiter, toxic adenoma, compression
symptoms, etc.) between January 2007 and September 2014.
Medical records and cytopathologic reports of those patients
were examined refrospectively. Simultaneous neoplasms of
follicular origin were noted.

Statistical Analysis

Statistical analyses were performed with SPSS 15.0 (SPSS Inc., IL,
USA) statistical soft-ware. Arithmetic mean + standard deviation

was used for descriptive statistics of the continuous data.
Frequency tables were made for qualitative data.

Results

A total of 3.700 patients were operated. Histopathological
examination result was benign in 2.686 (73%) patients while it
was malignant in 1.014 (27%) patients. Among the patients with
the diagnosis of differentiated thyroid carcinoma only 20 (1.9%)
had an accompanying neoplasm within the same thyroid gland.
The mean age of the patients was 48.8+13.2 years. Eighteen
of 20 patients were female and two were male. The mean TSH
level was 0.98+0.79 ulU/mL. All the 20 patients had PTC plus a
secondary neoplasm. PTC was classical variant in 17 while it was
follicular variant in three patients. The mean size of the papillary
tumor was 10.6+10.46 mm. PTC had thyroid capsule invasion in
seven patients (35%) while the capsule was intactin 13 (65%). In 17
(85%) patients, there was no vascular invasion whereas in three
patients (15%), PTC with vascular invasion was detected. Second
neoplasm was FC in ten patients, HC in two patients, Hurthle cell
adenoma in five patients and follicular adenoma (FA) in three
patients. The mean size of the second neoplasms was 20.4+15.4
mm. Demographic features, laboratory data and pathology
results are summarized in Table 1. Thyroid capsule invasion was
present in all patients with HC and in nine of ten patients with FC
as the second neoplasm. Vascular invasion was positive in 1 of 2
Hurthle cell carcinomas and six of ten FCs. Lymph node metastasis
was detected in three of 20 patients. During the follow-up period
(maximum seven years; minimum six months) three patients had
recurrence/metastasis (Figure 1, 2, 3, 4).

Discussion

The pathogenesis of mixed tumors were previously explained
with common stem cell theory, collision theory which suggests
simultaneous multifocal origin from different cell clones, or
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Figure 1. Papillary cancer and hurtle cell adenoma
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hostage theory which postulates that adenomatous areas are
sequestrated by another tumor type, though the exact mechanism
is not enlightened (9,10).

Mixed tumors can occur as part of familial cancer syndromes
such as Carney’s complex, Werner's syndrome and Cowden'’s
syndrome causing FA, PTC and FC (11,12). Age of the patients is
younger in case of those familial or syndromic thyroid cancers
compared to sporadic cases.

In our study, twenty patients diagnosed with papillary thyroid
cancer had a second accompanying neoplasm within the same
thyroid gland. Those tumors were FC, HC, FA and Hurthle cell
adenoma. To our knowledge, simultaneous occurrence of two
tumors of follicular origin is extremely rare. Most of the reports
in the literature are medullary and follicular/papillary carcinoma
compositions. In the present study, all tumors were sporadic
and there were not the aforementioned associations of multiple
endocrine neoplasm, familial history or bilaterally involved thyroid
gland.

Figure 2. Papillary cancer and follicular adenoma

Figure 3. Papillary cancer and follicular carcinoma

Previously, Wu et al. (13) have reported a case of mixed
medullary-FC and PTC of the same thyroid gland. They postulated
that neoplastic transformation was either due to a tumorigenic
stimulus or to the collision phenomenon. Ganguly et al. (14)
reported a 64-year-old female patient with composite anaplastic
and PTC on one thyroid lobe with a FC in the other lobe. The
patient also had a separate and independent FA in the same
lobe as the composite anaplastic and PTC. She underwent
total thyroidectomy and bilateral neck lymph node dissection
followed by chemotherapy and died two months after surgery.
The authors postulated that anaplastic cancer could result from
the dedifferentiation of a pre-existing differentiated carcinoma.
Meinhard and Michailov (15) have reported a case of simultaneous
occurrence of medullary and PTC in the same thyroid lobe. Cupisti
et al. (16) have also reported a case of synchronous occurrence of a
follicular, papillary and medullary thyroid carcinoma in a recurrent
goiter. It was suggested that especially in iodine deficient areas,
dedifferentiation patterns can be noted in PTC resembling FC.

For each type of thyroid carcinoma, several genes have been
identified. Activating somatic mutations are involved in FC while
rearranged during transfection/PTC, TRK and BRAF mutations are
involved in PTC (17,18,19). In addition to those, p53 mutations are
responsible for the post radiation PTC cases (20). However, there
is no common gene mutation responsible for the pathogenesis
of the different tumor types of the thyroid gland. Therefore, the
simultaneous tumors in our patients will remain as coincidental
until a novel genetic mutation is identified.

It has been proposed that the coincidence of these carcinomas
arises from separate embryologic origins. The transformation
of thyroid cells (thyroidal follicular cell and parafollicular cell) to
neoplastic change due to uncertain episodes, such as tumorigenic
stimulus may be an alternative explanation.

This is the first refrospective study on FC, PTC, HC or adenomas
occurring simultaneously. Literature review of the past two

Figure 4. Papillary cancer and hurtle cell carcinoma
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linked pathogenesis compared to being purely coincidental.
Furthermore, there is insufficient evidence of FC along with Hurthle
cell/oncocytic variants to suggest possible genetic linkage fo such
synchronicity (19).

Conclusion

The synchronous occurrence of these neoplasms in a given
patient is likely coincidental based on the current evidence in the
literature. Further studies including a larger patient population
with standardized genetic characterization are needed.
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