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Summary

We report a rare case of concurrent medullary thyroid cancer (MTC) and papillary thyroid cancer (PTC) with 
intermixed disease in several of the lymph node (LN) metastases in a patient who was subsequently diagnosed with 
clear cell renal cell carcinoma (RCC). A 56 year old female presented with dysphagia and was found to have a left 
thyroid nodule and left superior cervical LN with suspicious sonographic features. Fine needle aspiration biopsy 
(FNAB) demonstrated PTC in the left thyroid nodule and MTC in the left cervical LN. Histopathology demonstrated 
multifocal PTC with 3/21 LNs positive for metastatic PTC. One LN in the left lateral neck dissection exhibited features 
of both MTC and PTC within the same node. In the right lobe, a 0.3 cm focus of MTC with extra-thyroidal extension 
was noted. Given persistent calcitonin elevation, a follow-up ultrasound displayed an abnormal left level 4 LN. FNAB 
showed features of both PTC and MTC on the cytopathology itself. The patient underwent repeat central and left 
radical neck dissection with 3/6 LNs positive for PTC in the central neck and 2/6 LNs positive for intermixed PTC 
and MTC in the left neck. There was no evidence of distant metastases on computed tomography and whole body 
scintigraphy, however a 1.9 x 2.5 cm enhancing mass within the right inter-polar kidney was discovered. This lesion 
was highly suspicious for RCC. Surgical pathology revealed a 2.5 cm clear cell RCC, Fuhrman grade 2/4, with negative 
surgical margins. She continues to be observed with stable imaging of her triple malignancies.
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Learning points:

 • Mixed medullary-papillary thyroid neoplasm is characterized by the presence of morphological and 
immunohistochemical features of both medullary and papillary thyroid cancers within the same lesion. 
Simultaneous occurrence of these carcinomas has been previously reported, but a mixed disease within the same 
lymph node is an infrequent phenomenon.

 • Prognosis of mixed medullary-papillary thyroid carcinomas is determined by the medullary component. Therefore, 
when PTC and MTC occur concurrently, the priority should be given to the management of MTC, which involves 
total thyroidectomy and central lymph node dissection.

 • Patients with thyroid cancer, predominantly PTC, have shown higher than expected rates of RCC. To our 
knowledge,�this�is�the�first�report�describing�the�combination�of�MTC,�PTC,�and�RCC�in�a�single�patient.
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Background

It is rare for three distinct malignancies to be described 
in the same patient. Medullary thyroid cancer (MTC) 
is a relatively uncommon thyroid cancer accounting 
for 3–5% of all thyroid cancers compared to papillary 
thyroid cancer (PTC), which represents approximately 
85% of all thyroid malignancies (1). The origin of MTC 
is embryologically distinct from that of PTC. Calcitonin 
producing parafollicular C cells derive from ectodermal 
neural crest, whereas follicular cells are of endodermal 
origin. As such, the incidence, histopathology, and 
prognosis vary significantly between these tumors.

The simultaneous occurrence of MTC and PTC occurs 
with reported prevalence of 0.28–2.6% (2). Several case 
reports and studies describe synchronous occurrence of 
these two carcinomas, but a mixed lesion within the same 
lymph tissue is an infrequent event. We report a case of 
concurrent medullary and papillary carcinoma of the 
thyroid gland with mixed disease in several of the lymph 
node metastases. A unique feature of this presentation 
is that the patient was also subsequently diagnosed 
with clear cell renal cell carcinoma (RCC). The literature 
supports an association between PTC and primary RCC 
(3), but to our knowledge, this is the first report describing 
the combination of MTC, PTC and RCC in a single patient.

Case presentation

A 56-year-old female with a history of type 2 diabetes 
mellitus, non-alcoholic steatohepatitis, and hypertension 
presented with dysphagia and submandibular pain. The 
patient had no apparent family history of endocrine 
disorders, although her mother had a history of breast 
cancer and a brother had RCC. A left thyroid nodule was 
appreciated on the patient’s exam and ultrasonography 
demonstrated a left 2.5 × 1.4 × 1.8-cm) hypoechoic nodule 
with micro-calcifications and a left superior 2.0 × 1.4 × 1.8-
cm lobulated cervical lymph node. Her serum thyroid 
stimulating hormone (TSH) and calcium levels were 
normal. Her thyroglobulin antibodies (anti-Tg) and anti-
thyroperoxidase antibodies were negative.

Investigation

Given the suspicious features on ultrasonography, fine-
needle aspiration biopsy (FNAB) was undertaken for both 
lesions. The DiffQuik and Papanicolaou stained cytology 
smears from the left lobe of the thyroid showed complex 
papillary architecture, flat sheets of cells with oval nuclei, 

powdery chromatin, nuclear grooves, nuclear membrane 
irregularities, and rare intranuclear inclusions. A diagnosis 
of PTC was rendered (Fig. 1A and B). Cytologic smears 
from the left cervical lymph node were morphologically 
different and exhibited a discohesive population of 
plasmacytoid cells with nuclear pleomorphism and salt 
and pepper chromatin (Fig. 1C and D). An immunostain 
for calcitonin was positive, confirming the cytologic 
impression of metastatic MTC. CT imaging of the neck 
and chest confirmed a hypodense 2.1 × 1.5 × 1.5-cm left 
thyroid mass without evidence of extension beyond the 
left lobe as well as several highly suspicious left neck 
lymph nodes, the largest measuring 1.0 × 0.8 × 1.5 cm. 
A 7-mm soft tissue nodule was also noted in the right 
paratracheal region. No focal lung lesions were seen. The 
patient’s pre-operative calcitonin and carcinoembryonic 
antigen (CEA) levels were 251 pg/mL (normal range: 0–5.1 
pg/mL) and 4.7 ng/mL (normal range: 0–2.5 ng/mL),  
respectively. Plasma metanephrines were normal. She 
subsequently underwent a total thyroidectomy with 
bilateral modified lateral and central neck dissections.

Treatment

The surgical specimen demonstrated classic variant 
bilateral multifocal PTC, the largest foci in the left lobe 

Figure 1
(A)�DiffQuik�stained�smear�from�the�left�lobe�of�the�thyroid�shows�
complex arborizing papillary architecture. (B) Papanicolaou stained smear 
from the left lobe of thyroid highlights the partially folded sheet of 
follicular cells with oval nuclei, powdery nuclear chromatin, nuclear 
membrane irregularity, and nuclear grooves – features diagnostic of 
papillary�carcinoma.�(C)�DiffQuik�stained�smear�from�left�cervical�lymph�
node shows discohesive plasmacytoid cells with obvious nuclear 
pleomorphism. (D) Papanicolaou stained smear from the left cervical 
lymph node highlights the salt and pepper chromatin – features 
diagnostic of medullary carcinoma.
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measuring 1.6 cm with 3/21 regional lymph nodes 
positive for metastatic PTC. One lymph node in the left 
lateral neck dissection exhibited features of both MTC 
and PTC within the same node. MTC formed the bulk of 
the nodal tumor. In the right lobe, a 0.3-cm focus of MTC 
with extra-thyroidal extension was noted with no lymph 
nodes involved by metastatic carcinoma in the right 
lateral neck. Extensive c-cell hyperplasia was identified 
on multiple slides within both lobes of the thyroid 
gland. No mixed primary tumor was discovered within 
the thyroid gland. Immunohistochemical stains for 
calcitonin, thyroglobulin (Tg), and synaptophysin were 
used to confirm the diagnosis. Tumor staging according 
to American Joint Committee on Cancer (AJCC) seventh 
edition (in use at the time of surgery) was T3, N1b, and 
Mx for the MTC and pT1b, N1b, and Mx for the PTC. The 
patient’s calcitonin and CEA levels improved to 48 pg/
mL and 2.3 ng/mL post-operatively. She received 148.8 
mCi of I-131 for management of the PTC. Stimulated Tg 
measured 31.4 ng/mL with anti-Tg <1 IU/mL (normal 
range 0–4 IU/mL) prior to radioiodine ablation. Post 
therapy whole body scintigraphy demonstrated thyroid 
bed uptake at 2.3% at 72 h with no evidence of distant 
metastases. RET proto-oncogene mutational analysis  
was negative.

Outcome and follow-up

As sustained calcitonin and Tg elevation raised concern 
for persistent disease, a follow-up ultrasound 6 months 
later displayed an abnormal 1.4-cm left level 4 lymph 
node. FNAB showed features of both PTC and MTC on 
the cytopathology itself (Fig. 2A). Immunohistochemical 
stains on the aspiration displayed PTC, while a subset 
of the tumor cells also stained positive for calcitonin. 
Eight months after her original surgery, the patient 
underwent repeat central and left radical neck dissection. 
Histopathology demonstrated 3/6 lymph nodes positive 
for PTC in the central level 6 neck dissection and 2/6 
lymph nodes positive for intermixed papillary and 
medullary carcinoma in the left level 4 dissection. The 
excised lymph nodes displayed the complex arborizing 
papillary structures of PTC intimately admixed with solid 
islands composed of the small ovoid spindle cells of MTC 
(Fig. 2B, C and D). Calcitonin decreased further from 59 
pg/mL pre-operatively to 13 pg/mL following resection 
and suppressed Tg decreased from 15.2 ng/mL to 1.6 ng/
mL. Her post-operative course was complicated by an 
occipital lobe posterior cerebral artery stroke with visual 
field defects from which the patient eventually recovered.

She continued to undergo surveillance with CT and 
whole body scintigraphy with a stimulated Tg of 5.5 ng/
mL on early follow-up, but there was no evidence of 
distant metastases; however, a 1.9 × 2.5-cm enhancing 
mass within the right inter-polar kidney was discovered. 
This lesion was highly suspicious for RCC. Two years after 
her original thyroidectomy, the patient underwent a right 
robotic-assisted laparoscopic partial nephrectomy with 
histopathology revealing a 2.5-cm clear cell RCC, Fuhrman 
grade 2/4, with negative surgical margins. Further genetic 
evaluation was advised but deferred by the patient due to 
cost considerations. The patient has been observed for 9 
years of follow-up with stable CT imaging of her multiple 
malignancies. Biochemical markers have shown a mild 
increase in calcitonin at 33 pg/mL, suppressed Tg at 2.8 
ng/mL, and a normal CEA at 1.9 ng/mL, but with no overt 
structural correlate on imaging. She continues to undergo 
close surveillance.

Discussion

The incidence of PTC has increased over the last 
decades, primarily due to advances in diagnostics, and 
is associated with thyroglobulin production. In contrast, 
MTC is infrequent and shows immunoreactivity for CEA, 

Figure 2
(A) Papanicolaou stained smear highlighting mixed papillary and 
medullary carcinoma metastatic to the same lymph node. The nuclear 
features of papillary carcinoma are appreciated in the tumor cluster at 
the upper left corner. The plump spindle cells of medullary carcinoma 
display salt and pepper chromatin. (B) Hematoxylin and eosin stained 
section of the excised lymph node shows solid islands of medullary 
carcinoma at the upper left and papillary architecture of papillary 
carcinoma on the lower right. (C) Calcitonin immunostain highlights the 
medullary carcinoma; papillary carcinoma is not immunoreactive. (D) 
Thyroglobulin immunostain highlights the papillary carcinoma; islands of 
medullary carcinoma are not immunoreactive.
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calcitonin, and other neuroendocrine markers such as 
chromogranin and synaptophysin. The prognosis of MTC 
is generally worse than PTC. The concurrent occurrence 
of MTC and PTC can be observed in the form of a collision 
or mixed tumor. Collision tumors present as anatomically 
distinct PTC and MTC separated by normal thyroid tissue. 
In mixed tumors, PTC and MTC are intermingled within 
the same lesion and demonstrate morphological and 
immunohistochemical properties of both components. 
We present a rare case of simultaneous PTC and MTC 
with mixed tumor within several of the lymph node 
metastases. FNAB of these lymph nodes demonstrated 
both PTC and MTC features on the cytopathology itself. 
Immunohistochemical studies on the same aspiration 
displayed reactivity to calcitonin, thyroglobulin, and 
synaptophysin characterizing the distinct tumor types 
within the same lesion. Despite extensive sampling, 
a mixed primary tumor within the thyroid gland 
was not detected. This unusual phenomenon of two 
discrete tumors metastasizing to several but not all of 
the same regional lymph nodes supports a theory of  
independent events.

A recent Italian multicenter study investigated the 
epidemiologic characteristics and clinical outcomes in 
183 patients with simultaneous PTC-MTC (4). Overall, 
45% of patients were disease-free after >10 years from 
diagnosis, with 72.5% for PTC and 51.1% for MTC (4). 
These results highlight that the prognosis of synchronous 
PTC-MTC is often driven by the medullary component 
and that priority should be given to the management 
of MTC which involves total thyroidectomy and central 
lymph node dissection (4). Measurement of calcitonin in 
the pre-surgical work-up of thyroid nodules with positive 
cytology for PTC has also been advocated to aid in early 
diagnosis of concomitant MTC.

Thyroid carcinoma is associated with various genetic 
mutations which result in differing disease behavior. 
Somatic RET/PTC rearrangements and mutations in RAS 
and BRAF oncogenes have been identified in PTC and 
can be used in tumor prognostication (1). RET activating 
point mutations have been documented in MTC. Multiple 
theories have been proposed to explain the pathogenesis 
of mixed medullary-papillary carcinoma. Most reports 
support the ‘collision’ phenomenon suggesting that 
two independent tumors located in the same lesion are 
coincidental events. It has been theorized that intermixed 
tumors could derive from a common uncommitted 
stem cell or potentially a common tumorigenic stimuli 
triggers neoplastic transformation of both follicular and 
C cells (5). Volante et al. argued against the single stem 

cell hypothesis by completing a mutational analysis 
demonstrating distinct patterns of RET proto-oncogene 
mutation, loss of heterozygosity, and X- chromosomal 
inactivation (clonality) in the two histological components 
of mixed tumors (5). In another genetic study of three 
cases of MTC-PTC collision tumor, RET mutations were 
identified in the medullary carcinoma component and a 
BRAF mutation was identified in the papillary carcinoma 
component (6). These findings support distinct clonal 
origins in coexisting PTC/MTC.

The literature supports an increased incidence of 
thyroid cancer, with malignancy originating in other 
organs such as breast and kidney. Studies of second 
primary malignancies among patients with thyroid 
cancer, predominantly PTC, have shown higher than 
expected rates of RCC (3). Although a case of coexisting 
MTC, PTC, and urothelial carcinoma of the renal pelvis 
has been reported, to our knowledge this is the first study 
describing combination of MTC, PTC, and RCC (7). The 
established risk factors for kidney cancer such as obesity, 
smoking, and hypertension are not classically associated 
with thyroid cancer which include ionizing radiation 
and genetic factors. Several studies have also proposed 
possible genetic linkages between thyroid cancer and 
renal cancer. Malchoff  et  al. defined a distinct familial 
tumor syndrome characterized as the familial association 
of PTC, nodular thyroid disease, and papillary renal 
neoplasia (PRN). The familial PTC/PRN phenotype was 
linked to a germline mutation in chromosome 1q21 
(8). Thyroid cancer of follicular origin has also been 
found with greater frequency in Cowden syndrome, an 
autosomal dominant disorder associated with a germline 
mutation in PTEN, a tumor suppressor gene located on 
chromosome 10q22-23 (9). It is characterized by multiple 
hamartomas and carcinomas of the breast, thyroid, 
kidney, colon, and uterus. Mutations in the CHEK2 
gene, which plays an important role in DNA repair, are 
also associated with an increased risk of breast, colon, 
kidney, and thyroid cancer (10). Further research is 
required to delineate common risk factors and molecular 
mechanisms in thyroid cancer and RCC.

In summary, we report a unique case of a patient with 
synchronous PTC-MTC with intermixed disease in the 
lymph node metastases who was subsequently diagnosed 
with clear cell RCC. Treatment of mixed thyroid cancer 
is driven by the medullary component which requires 
total thyroidectomy and central lymph node dissection. 
While the association between PTC and primary RCC is a 
recognized phenomenon, to our knowledge, this study is 
the first evidence of coexistence of MTC, PTC, and RCC. It 
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is crucial to recognize simultaneous primary malignancies 
for appropriate clinical management, as awareness can 
lead to earlier diagnosis and improved patient outcomes.
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