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Case Report

Synchronous papillary thyroid carcinoma and follicular
thyroid carcinoma: case report and review of literature

Jia-Wei Feng, Jing Ye, Jun Hu, Sheng-Yong Liu, Yong Jiang, Li-Zhao Hong

The Third Affiliated Hospital of Soochow University, Changzhou First People’s Hospital, Changzhou, Jiangsu, China
Received May 30, 2020; Accepted June 29, 2020; Epub November 1, 2020; Published November 15, 2020

Abstract: Collision tumor is a term denoting two histologically distinct tumor types occuring at the same anatomic
site, which is a rare clinical entity. In the thyroid gland, collision tumors are rare. Here we report a case of the syn-
chronous occurrence of follicular thyroid carcinoma (FTC) and papillary thyroid carcinoma (PTC). The current case
report describes a 40-year-old woman with synchronous FTC and PTC. Pathologists and surgeons should be aware

of collision tumors to avoid possible misdiagnosis.
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Introduction

Papillary thyroid carcinoma (PTC) is the most
common thyroid carcinoma, and is derived
from thyroid follicular cells. Collision tumor is a
term denoting two histologically distinct tumor
types occur at the same anatomic sites, which
is a rare clinical entity. The organs most impli-
cated are the stomach, liver, adrenal gland,
lungs, ovary, kidneys, and colon [1]. In the thy-
roid gland, collision tumors are rare, constitut-
ing about only 1% of all thyroid malignancies,
and the most frequently identified combination
is foci of PTC with medullary thyroid carcinoma
[2-4]. Here we report a case of the synchronous
occurrence of follicular thyroid carcinoma (FTC)
and PTC.

Case presentation

A 40-year-old woman was referred to our hos-
pital due to the nodules in a thyroid lobe detect-
ed on ultrasonography (US) during a routine
health checkup (Figure 1). She did not have
history of neck radiation or familial thyroid can-
cer. The initial laboratory findings showed nor-
mal thyroid function tests (including thyroid
stimulating hormone, free T3 and free T4, and
calcitonin). Tumor marker tests for carbohy-
drate antigen 19-9, carbohydrate antigen 125,

carcinoembryonic antigen, and alpha-fetopro-
tein were all within the reference range.

According to preoperative US, the nodule in the
right lobe was considered a malignant tumor,
therefore, the patient underwent total thyroid-
ectomy plus central lymph node dissection.
There were no postoperative complications.

Postoperative pathology suggested that the
nodule with a size of about 1.8 * 1.2 cm in the
right lobe was PTC, and there were no meta-
static lymph nodes in the central compartment
(Figure 2). As for the nodule in the left lobe, his-
topathology revealed the nodule was FTC with
papillary hyperplasia (Figure 3). Immunohisto-
chemistry was performed using a panel of anti-
bodies to tumor markers, which showed that
the tumor cells were positive for cytokeratin 19
and thyroglobin, and about 1% positive staining
for Ki67, while negative for calcitonin, Gale-
ctin-3, chromogranin A, synaptophysin, CD56,
and TIF-1 (Figure 4). These findings further con-
firmed the diagnosis of FTC.

She was initiated on suppressive doses of thy-
roid hormone replacement therapy following
thyroidectomy and the dose was subsequently
increased to maintain thyroid stimulating hor-
mone levels less than 0.1 plU/mL. During the
follow-up, thyroglobulin level declined to less
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Figure 1. Preoperative ultrasound findings. A. In the middle part of the right lobe of the thyroid gland, a nodule
with a size of about 1.8 * 1.2 cm was seen, with irregular shape and unclear borders. The interior of the mass was
hypoechoic and unevenly distributed, with scattered sand-like and arc-like calcification strong echoes. CDFI: a few
blood flow signals can be seen at the edge of the nodule. B. There was a mixed echo nodule in the right lobe of the
thyroid gland, and the size was about 2.0 * 1.2 cm. The shape was oval, and the boundary was clear. CDFI: a few
blood flow signals can be seen in and around the nodule. C. In the left lobe of the thyroid, a medium-echo nodule
could be seen, with a size of about 3.3 * 1.8 cm, and a strong mass echo can be seen inside. CDFI: a small amount
of blood flow signal can be seen in and around the nodule.

Discussion

Papillary (PTC) and follicular
(FTC) tumors of the thyroid
originate from the foregut
endoderm, and are character-
ized by ground-glass nuclei,
and lymphatic versus blood-
stream metastasis with immu-
noreactivity for thyroglobulin
[B5]. PTC is the most common
tumor of the thyroid, compris-
ing about 70% to 90% of thy-
roid cancers. FTC, which tends
to spread by hematogenous
routes, is the second most
common type of malignancy in
thyroid, accounting for 5% of

Figure 2. Routinely stained hematoxylin and eosin (H&E) photomicrographs cases.
of papillary thyroid carcinoma (PTC) in the right lobe. A. The PTC component

at magpnification x100. B. The PTC component at magnification x200. C.
The lymph nodes in the right central compartment showed reactive hyper-
plasia (H&E stain, x100). D. The lymph nodes in the right central compart-
ment showed reactive hyperplasia (H&E stain, x200).

than 0.04 ng/mL and anti-thyroglobulin re-
mained negative (< 1.0 IU/mL). Twenty-six
months after initial surgery, swollen lymph
nodes were detected in the fourth area of the
right and left neck, respectively (Figure 5). Fine
needle aspiration biopsy and thyroglobulin
detection were performed for these suspected
lymph nodes. Lavage fluid showed thyroglobu-
lin was less than 0.04 ng/mL. Pathology sug-
gested that the needle-sampled lymph nodes
had reactive hyperplasia.
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The synchronous or metachro-
nous presence of two neo-
plasms is rare, especially in
the thyroid, and presents a
diagnostic and treatment chal-
lenge. Previous literature has reported the
simultaneous concurrent occurrence of medul-
lary thyroid carcinoma (MTC) and FTC. Hypo-
theses, such as stem cell theory, a single pro-
genitor cell theory, and collision theory have
been used to explain the simultaneous occur-
rence of thyroid neoplasms of different cellular
origins [1, 6-8]. The stem cell theory postulates
that cancer stem cells, which differentiate into
different tumor cell lines, have the capacity to
acquire a thyrocyte phenotype when exposed
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Figure 3. Routinely stained hematoxylin and eosin (H&E) photomicrographs of follicular thyroid carcinoma in the
left lobe. A. The infiltrating thyroid follicular carcinoma component at magnification x40. B. The infiltrating thyroid
follicular carcinoma component at magnification x100. C. The infiltrating thyroid follicular carcinoma component at
maghnification x200. D. The infiltrating thyroid follicular carcinoma component at magnification x200. E. Nodular

goiter-like hyperplasia of thyroid tissue around cancer cells (H&E stain, x40). F. Thyroid tissue around cancer cells
with papillary hyperplasia of follicular epithelium (H&E stain, x40).
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Figure 4. Immunohistochemical analysis for follicular thyroid carcinoma in the left lobe. The majority of the tumor
cells had positive staining for cytokeratin 19 (A) and thyroglobin (B), about 1% positive staining for Ki67 (C), while
negative for calcitonin (D), Galectin-3 (E), chromogranin A (F), synaptophysin (G), CD56 (H), and TIF-1 (1).

Figure 5. Postoperative imaging examination. A. After total thyroidectomy, there was no abnormality in front of tra-
chea and surroundings. B. There was an abnormal echo lymph node in the fourth area of the right neck, with low
internal echo. C. There was an abnormal echo lymph node in the fourth area of the left neck, with low internal echo.
D and E. Computed tomography of the neck showed several lymph nodes on both sides of the neck.

to genetic alterations. The theory of a single
progenitor cell assumes that the development
of a MTC with normal follicles trapped among
cancer cells is the result of the neoplastic
transformation of C cells. MTC cells provide the
microenvironment, which would subsequently
stimulate the proliferation of the trapped follic-
ular cells into a tumor phenotype capable of
metastasizing. Collision theory suggests that
two separate and distinct tumor types get initi-
ated in close proximity to one another, thus
resulting in a polyclonal neoplasm.

Due to the dual pathology of the tumor tissue,
and given the scarce literature on this condi-
tion, the treatment of thyroid collision tumors is
often complicated. Ryan et al. recommended
that the most aggressive neoplasm should
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guide treatment. Moreover, surgical manage-
ment with adjunct therapy is also essential [9].
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