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Thyroid malignancy can mainly be divided into differentiated 
thyroid carcinoma, such as papillary thyroid carcinoma (PTC) 
and follicular thyroid carcinoma, and neuroendocrine thyroid 
carcinoma, namely medullary thyroid carcinoma (MTC). PTC 
and MTC, which are discussed in this case report, have various 
distinct differences in embryological origins, histologic features, 
and clinical courses. PTC is the most common thyroid malignancy, 
accounting for more than 70%–85% of thyroid carcinomas, 
and is derived from thyroglobulin-producing follicular epithelial 
cells [1-3]. PTC usually shows an indolent clinical course with 
a 97.5% overall 5-year relative survival [1,4]. The exact patho-
genesis of PTC is unknown; however, several underlying genetic 
backgrounds have been hypothesized. Several genetic alterations 
including mutations of the BRAF or RAS genes and rearrange-
ments of the RET or NTRK1 tyrosine kinase receptors have 
been documented in PTC [5-7]. Conversely, MTC is a rare thyroid 
malignancy, accounting for 5%–8% of thyroid malignancies, 
and is a well differentiated neuroendocrine malignancy originat-

ing from the parafollicular calcitonin-producing cells, also known 
as C-cells [2,8-10]. C-cells derive from the ectodermal neural 
crest, and follicular cells are of endodermal origin [3,9,11]. Ap-
proximately 75% of MTC cases occur sporadically, while other 
cases are hereditary, associated with the RET proto-oncogene 
mutation, and form as a component of the type 2 multiple endo-
crine neoplasia (MEN) syndromes, MEN2A and MEN2B, and 
the related syndrome, familial MTC [12]. MTC generally mani-
fests an aggressive clinical course, representing 13.4% of the total 
deaths attributable to thyroid cancer, and is associated with a 5-year 
survival rate of 70% [13].

Furthermore, the strategy for the treatment and management 
of PTC and MTC patients differs, which pathologists and clini-
cians should consider before arriving at a definitive diagnosis. 
The main treatment for thyroid malignancy is surgical resection 
regardless of PTC or MTC. However, if the tumor is unilateral, 
lobectomy is sufficient for PTC, but total thyroidectomy is pre-
ferred for MTC. For PTC, radioiodine therapy and thyroid stim-
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ulating hormone (TSH) suppressive therapy are effective by in-
hibiting the proliferation of follicular cells. However, for MTC, 
radical surgery is the only treatment of choice; other effective 
adjuvant therapies do not exist. In addition, patients with MTC 
should undergo genetic screening for the RET mutation to ex-
clude type 2 MEN syndrome. Regarding follow-up after surgery, 
although patients with both PTC and MTC should have radio-
logical examination such as ultrasonography or computed tomog-
raphy (CT) and a blood test for serum thyroid hormone level, 
the most important examination for follow-up of MTC patients 
is the blood test for the cancer marker serum calcitonin. Elevated 
serum calcitonin is a sensitive and specific marker for diagnosing 
MTC and has proven to be a highly sensitive marker for evalu-
ating treatment response and prognostic assessment [8].

Although uncommon and representing less than 1% of all 
thyroid malignancies [2,14,15], PTC and MTC may concurrently 
appear either separately or mixed. The former can be designated 
as a collision tumor comprised of two different components 
separated by intervening normal thyroid tissue, and the two com-
ponents can be found in either the same or different thyroid lobe. 
The latter is observed as a mixed tumor showing dual differentia-
tion and categorized as a mixed medullary and papillary carcinoma 
according to the World Health Organization (WHO) classifica-
tion [16]. Concurrent occurrence of PTC and MTC was initially 
described by Lamberg et al. in 1981 [17], and several cases were re-
ported thereafter [2,8,9,14,18,19]. Herein, we describe a case of 
coexisting PTC and MTC attached together in the same lobe diag-

nosed based on preoperative fine-needle aspiration cytology 
(FNAC).

CASE REPORT

Clinical presentation

A 57-year-old female was referred to our institution, Samsung 
Medical Center. She complained of an incidentally found thyroid 
abnormality during routine health examination 4 years ago. She 
had no apparent personal or family history of endocrine disorders. 
Physical examination revealed a hard fixed mass in the anterior 
aspect of her neck. Thyroid ultrasonography revealed an irregu-
lar mass measuring 2.1 cm which was abutting the anterior cap-
sule in the right lobe and a small nodule measuring 0.4 cm in the 
left lobe. Thyroid contrast-enhanced CT indicated a calcified 
mass-like lesion measuring 2.1 × 1.8 cm in the right lobe (Fig. 1). 
Ultrasonography and CT showed no evidence of lymph node me-
tastasis. Based on radiologic evaluation, the dominant nodule in 
the right lobe was considered a lesion highly suspicious for malig-
nancy, and the other small nodule in the left lobe an intermedi-
ate suspicious lesion. 

Serum levels of TSH (3.07 μIU/mL; normal range, 0.35 to 
4.94 μIU/mL), free thyroxine (1.2 ng/dL; normal range, 0.9 to 
2.3 ng/dL), and anti-thyroglobulin autoantibody (anti-Tg Ab, 
28.4 U/mL; normal range, 0 to 60 U/mL), which reflect thyroid 
function, were in the normal range. Serum parathyroid hormone 
level (16.4 pg/mL; normal range, 11 to 62 pg/mL), calcium (9.5 

Fig. 1. Initial head and neck computed tomography scan in the cross (A) and transverse (B) view showing a calcified mass-like lesion mea-
suring 2.1 × 1.8 cm in the right thyroid lobe.

A B



https://jpatholtm.org/https://doi.org/10.4132/jptm.2022.08.03

Coexisting papillary and medullary thyroid carcinoma  •     303

mg/dL; normal range, 8.5 to 10.5 mg/dL), and phosphorous (3.6 
mg/dL; normal range, 2.5 to 5.1 mg/dL), which are associated 
with parathyroid function, were also in the normal range.

Cytopathologic findings

Under suspicion of thyroid cancer, a single fine-needle aspira-
tion (FNA) of the mass in the right lobe was performed. Cellular 
smears were placed on slides and stained with hematoxylin and 
eosin or Papanicolaou staining, and the cytological features of the 
mass in the right lobe showed admixture of various components, 
making it difficult to subtype (Fig. 2A, B). Some areas demon-
strated cytologic findings, which were unexpectedly divided into 
two components with a clear distinction (Fig. 2C). First, papillary 
clusters or syncytium-like arrangements consisting of tumor cells 
with pale enlarged nuclei, irregular nuclear membranes, and nu-
clear grooves, often accompanied with psammoma bodies, were 
observed and supported the diagnosis of PTC (Fig. 2D, E). Some 
areas having cytologic features admixed with both tumor com-
ponents often showed intranuclear pseudo-inclusions and multi-
nucleated giant cells (Fig. 2E, F). The other component composed 
of oval- to spindle-shaped tumor cells with granular chromatin 
and smooth nuclear membrane forming non-cohesive clusters in-
dicated the possibility of MTC (Fig. 2G). The background was 
somewhat hemorrhagic with scant colloid. Based on these cyto-
logical features, mixed PTC and MTC was suspected; thus, cal-
citonin immunocytochemistry was performed, and the serum 
calcitonin level of the patient was measured. The serum calcito-
nin level was significantly elevated (103.3 pg/mL; normal range, 
0 to 12 pg/mL) and calcitonin immunostaining showed strong 
expression (Fig. 2H), supporting the existence of an MTC com-
ponent. As a final cytologic diagnosis, suspicious for malignancy 
(The Bethesda System for Reporting Thyroid Cytopathology, 
category V) was rendered with an additional note suggestive of 
mixed PTC and MTC [20].

Pathologic findings

Based on these evaluations, the patient underwent total thy-
roidectomy with anterior compartment neck dissection one 
month after the first admission. On gross examination, the total 
thyroidectomy specimen measured 5 × 4.5 cm at the greatest di-
mension. A well-demarcated multinodular yellowish mass mea-
suring 1.9 × 1.8 cm was observed in the upper-to-mid portion of 
the right lobe (Fig. 3A), and two small whitish nodules measur-
ing 0.3 cm and 0.2 cm were also present in the mid-portion of the 
left lobe. The remaining thyroid tissue was unremarkable. Micro-
scopically, a dominant mass in the right lobe consisted of two 

morphologically distinct components, very closely attached to 
each other but delineated by normal thyroid tissue and fibrous 
tissue (Fig. 3B). One component was comprised of well-formed 
papillary architecture lined by cuboidal cells with nuclear clearing 
and irregular nuclear membrane (Fig. 3C, D), and the other com-
ponent showed a cellular mass comprised of a sheet or nest of oval 
cells with mild atypia and low mitotic activity (Fig. 3E, F). Nei-
ther necrosis nor hemorrhage was present in either component. 
The histologic features of the former were specific for classical 
type PTC with an extra-thyroidal extension measuring 1.4 cm, 
and those of the latter were highly suspicious of MTC. Immu-
nostaining was performed for the latter and showed cytoplasmic 
immunoreactivity for calcitonin; thus, it was diagnosed as an 
MTC measuring 1.8 cm (Fig. 3G, H). In addition, the histologic 
findings of the remaining two small nodules in the mid-portion 
of the left lobe were indicative of classical type PTC, measuring 
0.3 cm and 0.2 cm. An anterior compartment neck dissection 
yielded five regional lymph nodes and one peri-thyroidal lymph 
node; no lymph node metastasis was observed. This specimen 
was stage pT1b N0 according to the American Joint Commit-
tee on Cancer 8th edition criteria [21].

Genetic analysis

Because the patient had a rare coexisting PTC and MTC, genetic 
analysis associated with thyroid carcinoma was performed, and it 
was carried out without macrodissection for separating PTC and 
MTC. Real-time polymerase chain reaction revealed a BRAF 
V600 mutation and sequencing a BRAF exon 15 V600E muta-
tion. However, sequencing did not reveal the RET gene mutation 
for MEN2A, MEN2B, or familial MTC. 

Follow-up observation

After the surgery, the patient underwent radioactive iodine 
ablation using 80 mCi 131I and has been monitored regularly. 
Immediately after the surgery, the serum calcitonin level decreased 
to 3.9 pg/mL, which is in the normal range. One year after thy-
roidectomy, whole body screening with 123I showed no evidence 
of recurrence or functioning metastasis. The routinely checked 
thyroglobulin and anti-Tg Ab serum levels were also in the nor-
mal range. The patient was last seen at this institution 33 months 
following her surgery and is still healthy with no symptoms of 
discomfort.

DISCUSSION

The origins of PTC and MTC are embryologically different; 
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Fig. 2. Fine-needle aspiration cytology (FNAC) of the mass in the right thyroid lobe. (A) Low-power view of FNAC demonstrates dispersed 
single cells and syncytial-type tissue fragments. (B) Loose cellular aggregates show a mixture of oval- to spindle-shaped tumor cells with 
various chromatin patterns. (C) Two distinct clusters with cytologically different features: syncytium-like arrangement consisting of neoplastic 
cells with nuclear enlargement, crowding, and chromatin clearing (asterisk) and loose clusters with a streaming pattern composed of oval- to 
spindle-shaped tumor cells with smooth nuclear membrane (double asterisk). (D) High-power view of cytologic features of papillary carcino-
ma shows cellular syncytium composed of cells with irregular nuclear membrane, nuclear groove, and nuclear clearing (Papanicolaou stain). 
(E) The presence of concentric lamellated calcified structures (arrowheads), known as psammoma bodies, is a diagnostic histologic feature 
of papillary carcinoma. The presence of intranuclear pseudo-inclusion (black circle) supports the presence of the papillary carcinoma com-
ponent but can also be observed in the medullary carcinoma component (Papanicolaou stain). (F) Some multinucleated giant cells (arrow-
heads) are also observed in the papillary carcinoma (Papanicolaou stain). (G) High-power view of cytologic features of medullary carcinoma 
shows oval- to spindle-shaped dispersed cells with granular chromatin. (H) The component suspicious for medullary carcinoma shows dif-
fuse and strong cytoplasmic and nuclear positivity in the immunocytochemical staining for calcitonin.
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Fig. 3. Gross and microscopic presentation of the right thyroid lobe of total thyroidectomy specimen. (A) A well-demarcated multinodular yel-
lowish mass measuring 1.9 × 1.8 cm in the upper-to-mid portion. After microscopic evaluation, a well-demarcated yellowish nodular lesion 
(double asterisk) is determined to be a medullary carcinoma component and the other infiltrative irregular lesion (asterisk) a papillary carcinoma 
component. (B) On the low-power view of the mass including both components, a medullary carcinoma component (double asterisk) is identi-
fied immediately adjacent to the papillary carcinoma component (asterisk). The two components are clearly separated from each other by fi-
brous tissue and intervening normal thyroid tissue. (C, D) Papillary carcinoma component. (C) At low power, an infiltrative border and predomi-
nantly papillary complex branching structures are identified. (D) At high power, well-developed papillary architectures lined by cuboidal tumor 
cells with chromatin clearing are observed. (E, F) Medullary carcinoma component. (E) At low power, a lobulated cellular mass composed of 
several nests of neoplastic cells is observed. (F) At high power, the tumor consists of multiple nests composed of oval- to spindle-shaped cells 
with hyperchromatic nuclei. (G, H) Immunohistochemical stain for calcitonin in the histologic specimen. (G) At low power, the papillary carcino-
ma component (asterisk) shows negativity, and the medullary carcinoma component (double asterisk) shows diffuse and strong positivity for 
calcitonin. (H) At high power, diffuse and strong positivity, both cytoplasmic and nuclear, in the medullary carcinoma component is observed.
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thyroglobulin-producing follicular cells derive from a median 
endodermal anlage, and the C-cells stem from an ultimobran-
chial body [3,11]. Despite this distinction, several cases regard-
ing the coexistence of PTC and MTC have been reported in the 
literature, representing less than 1% of all thyroid malignancies 
[2,14,15]. The coexistence of PTC and MTC may appear either 
separately as a collision tumor or mixed as a tumor showing dual 
differentiation. The latter is termed mixed medullary and pap-
illary carcinoma according to the WHO classification and is ex-
ceedingly rare. Various hypotheses explaining the coexistence of 
PTC and MTC have been postulated [9], such as stem cell the-
ory, divergent differentiation theory, field effect theory, hostage 
theory, and collision theory. 

The Bethesda System for Reporting Thyroid Cytopathology 
standardizes reporting and cytologic criteria in FNAC of the thy-
roid [22]. Because the specific histologic features of PTC, includ-
ing nuclear clearing, nuclear groove, and pseudo-inclusion with 
papillary architecture, are well known, and cytopathologists often 
encounter this entity due to its high prevalence, PTC can be 
easily diagnosed. Conversely, MTC can exhibit a wide range of 
histologic morphology in terms of both architecture and cytologic 
features, likening this entity to a chameleon. Some cytologic fea-
tures, including eccentric nuclei, salt-and-pepper chromatin, in-
conspicuous nucleoli, binucleation or multinucleation, and ill-de-
fined cytoplasmic border, have been considered pathognomonic 
findings. However, MTC variably can show nuclear grooves or 
inclusions, which require distinguishing it from PTC, and the 
finely granular cytoplasm leads to the possibility of Hürthle cell 
neoplasm [23]. Due to the various morphologies of MTC, a de-
finitive diagnosis based only on FNAC is difficult, and a large 
number of differential diagnoses exist. In clinical practice, mea-
suring serum calcitonin level or immunostaining for calcitonin 
is not routinely performed for all patients with suspected thyroid 
malignancy. Although serum calcitonin is a useful diagnostic 
tool for detecting MTC with high sensitivity, it may be increased 
due to a hypercalcemic state such as renal failure, and a small-
sized MTC may fail to increase the level; thus, routine measure-
ment remains debatable. Therefore, cytopathologists can misdi-
agnose or overlook MTC. Because the surgical plan, management 
after surgery, and indicators for surveillance of PTC and MTC are 
entirely different, recognizing the possible coexistence of PTC 
and MTC and considering it as a differential diagnosis is neces-
sary to not miss concurrent lesions. Similarly, in our case, if the 
cytopathologist had not been aware of the possibility of coexisting 
PTC and MTC, the MTC component of the FNA specimen 
would have been overlooked, and the serum calcitonin level would 

not have been checked before the surgery. In addition, MTC has 
more propensity for locoregional invasion than PTC; thus, the ex-
tent of surgery should be carefully determined, and the prognosis 
is usually worse than for PTC. The preoperative cytologic diagnosis 
determined the surgical plan and an adequate surveillance strategy 
implemented after surgery that was clinically relevant.

Due to the aggressive clinical course of MTC, accurate preop-
erative detection is a prerequisite for improving prognosis; thus, 
the cytopathologist’s suspicion of MTC based on FNAC, the first 
step of diagnosis, should be emphasized. Because diagnosing 
MTC based on cytomorphology alone is very challenging due to 
its rarity compared with PTC and the wide spectrum of cytologic 
features that often overlap with other neoplasms, the detection rate 
of FNAC in patients with MTC ranged from 12.5%–88.2% in 
a meta-analysis including 15 relevant studies and 641 MTC 
patients who underwent FNAC [24]. Seven cytomorphologic 
features were readily recognized in FNAC of MTC: high cellu-
larity, cellular pleomorphism, plasmacytoid cells, round cells, 
discohesive cells, salt-and-pepper chromatin, and binucleation or 
multinucleation [25]. In another study, the following important 
cytologic parameters for MTC were also suggested: a dispersed 
cell pattern of polygonal cells, azurophilic cytoplasmic granules, 
and eccentric nuclei with coarse granular chromatin and amyloid 
[26]. In the current case, discohesive cells arranged in a dispersed 
pattern with moderate to high cellularity were observed, corrob-
orating with the previous literature, and spindle cell morphology 
with granular chromatin also supports the diagnosis of MTC. 
However, the presence of pseudo-inclusion, known as the repre-
sentative but not specific feature, might have led to a misdiag-
nosis of PTC; thus, immunostaining for calcitonin was helpful 
for an accurate diagnosis. Conclusively diagnosing MTC only 
using FNAC should be approached with caution; thus, cytopa-
thologists are sometimes obliged to categorize difficult smears into 
atypia of undetermined significance or follicular lesions of unde-
termined significance, namely AUS/FLUS. When FNAC findings 
are unmet for the diagnostic criteria of any subtype or show various 
findings suggestive of two or more components, cytopathologists 
might suspect the presence of MTC, attempt immunocytochem-
istry for calcitonin, and recommend that clinicians consider the 
measurement of serum calcitonin levels.

Concurrent occurrence of PTC and MTC was initially described 
by Lamberg et al. in 1981 [17], and Biscolla et al. [27] reported a 
fairly high rate (27/196, 13.8%) of concurrent PTC among pa-
tients with MTC in 2004. Several case reports of concurrent PTC 
and MTC have been published [2,8,9,14,17,18]. Although our 
case showed coexisting PTC and MTC separated by intervening 
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normal thyroid tissue in the shape of a collision tumor, they were 
located very close to each other and appeared as one mass in the 
right thyroid lobe on ultrasonography and CT. Furthermore, the 
PTC and MTC components measured 1.4 cm and 1.8 cm, re-
spectively, which are very similar. Consequently, the cytologic 
specimen based on FNA could involve both components evenly.

Kim et al. [9] recently reported an original article containing 
comprehensive information on 10 cases of concurrent PTC and 
MTC; only four cases showed concurrent PTC and MTC in the 
same thyroid lobe. The maximal PTC diameter measured less 
than 1 cm (papillary microcarcinoma) in all but one case, and in 
only one case, the PTC was 1.7 cm and the MTC 0.5 cm in size. 
Because papillary microcarcinoma is a very prevalent neoplasm, 
accounting for up to 30% of all PTCs, the authors [9] suggested 
that concomitant PTC and MTC might be a simple coincidence. 
However, the coexisting PTC and MTC in the present study 
were very closely attached to each other, and their sizes were very 
similar. The various hypotheses mentioned above for a coexist-
ing PTC and MTC should be reconsidered for explaining this 
phenomenon.

Collectively, we presented a case of coexisting PTC and MTC 
in the same lobe in which the two components were attached but 
separated by thin intervening stroma, resulting in both compo-
nents aspirated using FNA before surgical removal. Because the 
surgical plan and clinical course for PTC and MTC are different, 
cytopathologists should be aware of this entity. Although the 
pathogenesis of the coexistence of PTC and MTC is still poorly 
understood and diverse hypotheses have been suggested, this 
case may aid in determining the pathogenesis.
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