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Background/Objective: Follicular thyroid cancer without an intrathyroidal primary cancer is rare. We
present a patient with multifocal pulmonary metastatic follicular thyroid cancer without apparent
cancer within her thyroid.
Case Report: A 44-year-old woman was referred to the thyroid cancer clinic via telemedicine for
evaluation of intrapulmonary thyroid tissue. Her past medical history included Roux-en-Y gastric
bypass and hysterectomy with bilateral oophorectomy. Six months prior, abdominal computed to-
mography (CT) showed incidental bilateral lung nodules. Chest CT demonstrated 4 solid left and 1
solid right lung nodules. Lung nodule core biopsy revealed benign thyroid tissue. Thyroid ultrasound
showed bilateral subcentimeter anechoic nodules. Chest CT 6 months after initial CT demonstrated
stable lung nodules. The levels of thyroid-stimulating hormone, serum thyroglobulin, and thyro-
globulin antibody were 1.63 mIU/L (reference range, 0.3-5.5 mIU/L), 40.9 ng/mL (reference range, 0-
35 ng/mL), and <1 IU/mL (reference range, <4), respectively. Positron emission tomography/CT
showed fluorodeoxyglucose-avid lung lesions measuring 1.5, 1.1, and 2.2 cm and other subcentimeter
pulmonary nodules. Repeat lung core biopsy showed thyroid tissue with microfollicular architecture,
favoring metastatic follicular carcinoma with neuroblastoma-RAS gene (NRAS) mutation. Total thy-
roidectomy performed showed multinodular hyperplasia without thyroid cancer. Her postoperative
radioiodine scan demonstrated bilateral iodine-avid pulmonary nodules, a serum thyroglobulin level
of 179.8 ng/mL, a thyroid-stimulating hormone level of 151.3 mIU/L, and undetectable serum
thyroglobulin antibody. She received 261 mCi of radioactive iodine. Fourteen months later, chest CT
revealed decreased lung nodules and a serum thyroglobulin level of 0.7 ng/mL.
Discussion: Approximately 2 cases of multifocal pulmonary follicular thyroid cancer without a pri-
mary source and no other site of metastasis have been reported.
Conclusion: Pulmonary follicular thyroid cancer without a primary source and no other site of
metastasis is extremely rare.
© 2024 AACE. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Pulmonary thyroid tissue is a rare finding. Both benign and
malignant thyroid tissues can be found in the lungs. Ectopic thyroid
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tissue develops during aberrant thyroid migration during
embryologic development. The prevalence of ectopic thyroid tissue
is estimated to be 1 in 100 000 to 300 000 people.1 Ectopic thyroid
tissue in the mediastinum accounts for less than 1% of all ectopic
thyroid cases.2

Several patients with ectopic thyroid tissue are asymptom-
atic and are diagnosed after incidental pulmonary nodules are
found on imaging, whereas others may present with hoarse-
ness, shortness of breath, cough, hemoptysis, difficulty swal-
lowing, foreign body sensation, and superior vena cava
syndrome.3
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Highlights

� Thyroid cancer should be considered in the diagnosis of
intrapulmonary thyroid tissue.

� Malignant struma ovarii should be considered in females with
ectopic thyroid tissue.
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Metastatic disease without an intrathyroidal primary cancer is rare.
These patients may have had a microcarcinoma that was unde-
tected on thyroidectomy pathology or may have had a follicular
carcinoma that was misdiagnosed as a follicular adenoma due to
unrecognized capsular or vascular invasion. Here, we report a rare
case of a patient with multifocal pulmonary metastatic follicular
thyroid cancer without apparent cancer within her thyroid.
 � PET/CT or biopsies augmented by molecular testing may

assist in diagnosis.

Clinical Relevance

Pulmonary thyroid tissue is uncommon. This constellation
should raise suspicion for differentiated thyroid cancer.
Case Report

A 44-year-old woman was referred to the multidisciplinary
thyroid cancer clinic via telemedicine appointment for evaluation
of intrapulmonary thyroid tissue. Her past medical history was
notable for endometriosis, polycystic ovary syndrome, and Roux-
en-Y gastric bypass in 2005, hysterectomy with bilateral oopho-
rectomy in 2014, and stomach pouch tightening in 2021. Sixmonths
prior, she had presented to a local emergency roomwith abdominal
pain. Abdominal computed tomography (CT) showed incidental
bilateral lung base nodules and no intra-abdominal pathology.
Chest CT demonstrated 4 solid left lower lung nodules measuring
15.2, 13.5, 10.4, and 5.9 mm and a solid right lower lung nodule
measuring 6.3 mm. Two weeks after her chest CT, biopsy of the
largest left lung nodule was performed locally where pathology
was read as benign thyroid tissue. The thyroid-stimulating hor-
mone (TSH) level was 2.31 mIU/L (reference range, 0.3-5.0 mIU/L).
Thyroid ultrasound performed locally 1 month later showed 2
simple-appearing anechoic nodules measuring >1 cm in the right
and left thyroid with a sonographic appearance of colloid cysts.
Follow-up chest CT 6 months after her initial CT and lung biopsy
demonstrated stable lung nodules. At this time, the levels of serum
TSH, thyroglobulin, and thyroglobulin antibody were 1.63 mIU/L,
40.9 ng/mL, and <1 IU/mL, respectively. Her lung nodule biopsy
pathology slides were reviewed at our center and showed well-
differentiated metastatic follicular thyroid carcinoma. Immuno-
histochemical stains were positive for TTF-1 and thyroglobulin and
negative for BRAF V600E. Thyroid ultrasound was performed at our
center, which revealed a 7-mm left cyst and 10-mm right cyst.
Three weeks later, a positron emission tomography (PET)/CT scan
was completed, showing fluorodeoxyglucose-avid lung lesions
measuring 1.5 cm in the left lower lobe (standardized uptake value
[SUV], 4), 1.1 cm in the left lower lobe (SUV, 3.1), and 2.2 cm in the
left lower lobe (SUV, 2.6) with additional subcentimeter pulmonary
nodules too small to accurately characterize by PET (Fig. 1). The
patient requested a second lung biopsy at our center because of the
discrepancy in pathology reports. Left lung nodule core biopsy
performed at our center 1 week after her PET/CT showed thyroid
tissue with microfollicular architecture, favoring metastatic follic-
ular carcinoma (Fig. 2). Next-generation sequencing of this tissue
revealed neuroblastoma-RAS gene (NRAS) c.181C>A, p.Q61K
(NM_002524.4) mutation. Two months later, she was evaluated in-
person by endocrine surgery at which time it was noted on physical
examination that her thyroid was normal in size without a palpable
nodule. Ten days later, she underwent total thyroidectomy with
surgical pathology showing multinodular hyperplasia without
thyroid cancer. Surgical pathology slides from her complete hys-
terectomy were reviewed retrospectively and showed no evidence
of malignant struma ovarii. After thyroidectomy, she was started on
Cytomel 25 mcg daily. Two weeks after discontinuation of Cytomel,
she underwent thyroid hormone withdrawal radioiodine scanning,
which showed intense radioiodine uptake in multiple pulmonary
nodules in both lungs (Fig. 3). The serum thyroglobulin level at this
time was 179.8 ng/mL (TSH level, 151.3 mIU/L) with no detectable
serum thyroglobulin antibody. She received 261 mCi of radioactive
iodine, and Synthroid 200 mcg daily was initiated. Her posttherapy
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whole-body scan redemonstrated multifocal radiotracer uptake as
seen on the pretherapy radioiodine scan with no new foci of ac-
tivities. Follow-up chest CT 2months later demonstrated a decrease
in the lung nodules size with a left lower lobe nodule decreasing
from 10 mm to 5 mm, left lower lobe nodule decreasing from 16
mm to 11 mm, left lower lobe nodule decreasing from 12 mm to 8
mm, and right lower lobe nodule decreasing from 6 mm to 3 mm.
At this time, her serum thyroglobulin level decreased to 2 ng/mL
(TSH level, 0.01 mIU/L) without serum thyroglobulin antibodies.
Eight months after radioactive iodine treatment, her serum thyro-
globulin level decreased further to 0.9 ng/mL (TSH level, <0.01mIU/
L), and serum thyroglobulin antibody remained <1 IU/mL. Fourteen
months after radioactive iodine treatment, chest CT revealed a
further decrease in the size of the largest lung nodule to 5.5 mm,
and the other nodules were �4 mm (Fig. 4). Her serum thyro-
globulin level decreased to 0.7 ng/mL with no thyroglobulin anti-
body and a TSH level of 0.08 mIU/L (reference range, 0.45-5.33
mIU/L).

Discussion

Herein, we present a 44-year-old euthyroid woman who was
incidentally found to have bilateral lung nodules with core biopsy
initially read locally as benign thyroid tissue. Further evaluation at
our center showed this to be follicular thyroid cancer. Next-gen-
eration sequencing of this tissue revealed NRAS c.181C>A, p.Q61K
(NM_002524.4) mutation. Positron emission tomography/CT
demonstrated fluorodeoxyglucose-avid lung lesions. Total thy-
roidectomy was performed with no thyroid cancer noted. Her
thyroid hormone withdrawal radioiodine scan showed bilateral
iodine-avid lung metastases and an elevated thyroglobulin level of
179.8 ng/mL. Fourteen months after receiving radioactive iodine
therapy, her pulmonary nodules decreased in size, and the thyro-
globulin level decreased to 0.7 ng/mL.

It is very rare to have multifocal pulmonary metastatic follicular
thyroid cancer presenting without a primary intrathyroidal cancer
or other sites of metastases. In our literature search, this is the third
report of such a case.4,5 The differential diagnosis of intra-
pulmonary thyroid tissue includes benign thyroid tissue, thyroid
cancer metastasis, thymoma, neuroma, and germ cell tumors.3

Malignant struma ovarii is part of the differential diagnoses of
intrapulmonary thyroid tissue with case reports of patients pre-
senting with pulmonary metastases and no intrathyroidal thyroid
cancer.6,7 Because of this, our patient’s hysterectomy with bilateral
oophorectomy pathology slides were obtained and reviewed,
showing no evidence of malignant struma ovarii.

In lung nodules measuring >1 cm, a PET SUV cutoff of �2.5 has
been used to discriminate malignant pulmonary nodules from
benign pulmonary nodules.8 Our patient had an SUVmaxof >2.5. In



Fig. 2. Hematoxylin-eosin stain (magnification, �200). Pulmonary nodule core biopsy
demonstrating thyroid tissue with microfollicular architecture.

Fig. 1. Positron emission tomography/computed tomography scan before radioactive iodine therapy demonstrating fluorodeoxyglucose-avid lung nodules.
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case reports of patients with ectopic benign intrapulmonary thy-
roid tissue who underwent PET, their SUV was �1.8.9,10

The location of lung nodules can also provide a clue in differ-
entiating benign from malignant pulmonary nodules. As in our
patient, previous studies have shown that metastatic lung nodules
are more commonly located in the lower and lateral lungs.8,11

Molecular testing can provide additional risk assessment. NRAS
mutations have been found in both benign and malignant thyroid
follicular neoplasms. These mutations are thought to occur early in
the development of follicular thyroid cancer.12 NRASmutations play
a key role in causing thyroid dedifferentiation, thwarting apoptosis
resulting in propagation of thyroid cancer cells in the presence of
TSH and promoting cell growth even in low or absent TSH
125
levels.13,14 In the study by Bae et al,15 prediction of malignancy in
NRAS mutationepositive follicular neoplasm specimens had a
sensitivity of 37%, specificity of 83%, positive predictive value of
67%, and negative predictive value of 58%. Jang et al16 and Fukahori
et al17 showed that NRAS codon 61 mutation that was identified in
our patient is significantly associated with distant metastases in
patients with follicular thyroid cancer.

Differentiating between benign ectopic thyroid tissue and follic-
ular thyroid cancer metastasis can be challenging, as demonstrated
in this case. Microcarcinomas within the thyroid can be present
despite entire histopathologic examination of the thyroid gland.
Differentiating between a follicular carcinoma and follicular ade-
noma in the thyroid can also be difficult because of unrecognized
capsular or vascular invasion or designation of this invasion as being
too minimal. This limitation was circumvented in this case because
the histopathologic studies of the core lung nodule biopsy and thy-
roidectomy specimen were reviewed by our tertiary center’s expert
thyroid cancer pathologist and augmented by molecular testing and
imaging to establish the diagnosis of follicular thyroid cancer.
Conclusion

Thyroid cancer should always be considered in the differential
diagnosis of intrapulmonary thyroid tissue. Differentiating be-
tween ectopic thyroid tissue and metastasis can be difficult. PET/CT
imaging examinations or core or excision biopsies augmented by
molecular testing may assist in differentiating between these 2
processes. Pulmonary thyroid tissue is uncommon. This constella-
tion should raise suspicion for differentiated thyroid cancer.
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Fig. 3. Preradioactive iodine therapy whole-body scan demonstrating multifocal bilateral iodine-avid pulmonary metastases.

Fig. 4. Computed tomography scans 5 months before radioactive iodine therapy (A)
and 2 (B), 8 (C), and 14 (D) months after the therapy demonstrating a decrease in the
pulmonary nodule size.
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