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Introduction

The thyroid gland is the first endocrine gland to 
develop during embryogenesis in third or fourth week 
of pregnancy. During development, the thyroid migrates 
from the endoderm protrusion of the first and second 
pharyngeal arch and descends anteriorly along the midline 
from the foramen caecum. However, ectopic thyroid, 
known as abnormal migration of the thyroid gland 
during development, is an uncommon thyroid congenital 
abnormality (1). According to reports, the prevalence of 
ectopic thyroid gland is 1 in every 100,000 to 300,000 in 
the general population, and the incidence is much higher in 
women than in men (2). Usually, the ectopic thyroid tissue 
occurs along the midline and rarely in the periphery. Rarely, 
ectopic thyroid may also occur in the thoracic, abdominal or 
pelvic cavity, such as in the lung, gall bladder, adrenal gland, 
or liver, which may be associated with abnormal migration 

or ectopic differentiation of the undefined endoderm cells 
(3-7). Most cases are asymptomatic and discovered during 
routine physical screening, when treating other diseases 
or at autopsy. However, symptoms may also occur, such 
as when the tumour is excessively large and related to 
surrounding tissues or organs. At this time, surgery or 
radioactive iodine ablation may be considered; however, it 
must be considered that the ectopic thyroid may be the only 
effectively functioning thyroid tissue (8).

To the best of our knowledge, the occurrence of an 
ectopic thyroid gland in the lung is extremely rare in the 
clinic, with few cases reported in the literature; ectopic 
nodules in the lung are almost always in a single lobe or 
homolateral lobes and rarely occur in lobes on both sides 
of the lung (3,9). Meanwhile, most patients with ectopic 
thyroid in the lung usually present as euthyroid (2).  
Herein, we describe a case of ectopic thyroid that occurred 
in bilateral lung lobes with normal function of thyroid 
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hormone and without any history of malignancy. After 
excluding the diagnosis of metastatic carcinoma, the patient 
remains under careful and routine follow-up and has been 
for over a year and is still in good condition. Here we 
present the following article in accordance with the CARE 
reporting checklist (available at http://dx.doi.org/10.21037/
gs-19-499). (10).

Case presentation

A 37-year-old Chinese woman came to Tongji Hospital on 
June 2019 with the main complaint of abnormally elevated 
carbohydrate antigen 125 (CA125) levels of 37.3 U/mL 
(normal range, 0–35 U/mL) detected in a routine medical 
screening. The patient had no history of malignancy, 
tuberculosis, alcohol or tobacco consumption. Upon review 
of the family history of the patient, no special medical history 
was found. The patient had a normal delivery after a full-term 
pregnancy, with no history of gynaecological or obstetric 
issues. The patient was generally in good condition without 

symptoms of weakness, such as anaemia, dyspnoea, fever, 
or weight loss. Physical examination indicated an enlarged 
axillary lymph node on the left side, without pain. No mass 
could be appreciated in either breast. No thyroid mass or 
nodule was palpated. The patient’s thyroid function tests 
indicated euthyroid, with serum thyroid stimulating hormone 
(TSH) 3.049 μIU/mL (normal range, 0.30–4.94 μIU/mL), 
free triiodothyronine (FT3) 2.73 pg/mL (normal range, 
1.71–3.71 pg/mL) and free thyroxine (FT4) 0.78 ng/dL  
(normal range, 0.70–1.48 ng/dL). Pulmonary computed 
tomography (CT) showed multiple nodules in bilateral lung 
lobes that were well-defined, round and various-sized, with 
a maximum diameter of approximately 15 mm (Figure 1A,B).  
Meanwhile, B-ultrasound indicated a low echoic area of  
7 mm × 4 mm in the left breast and no abnormality in the 
thyroid gland. Magnetic resonance imaging (MRI) did 
not suggest any significant abnormalities in the patient’s 
abdominal and pelvic cavities except for a small amount of 
fluid in the Douglas cavity, which might explain the slightly 
increased serum CA125 level. To clarify the reason for the 

Figure 1 The results of pulmonary computed tomography (CT) scan and positron emission tomography-computed tomography (PET-
CT) examination show abnormalities in the lungs. On the lung window image (A) and the longitudinal window image (B) of the pulmonary 
CT scan, some well-defined, round nodules are seen in the bilateral pulmonary lobes, and one 15-mm-sized nodule is revealed beneath the 
pleura (arrow). (C) PET-CT showed the most obvious site of increased metabolism in the axillary lymph nodes (black arrow), with multiple 
nodules in bilateral lung lobes with mildly increased metabolism.
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elevated CA125 and to exclude multiple metastasis to the 
lung by occult malignancy, the patient underwent a positron 
emission tomography-computed tomography (PET-CT) 
examination. The results of the PET-CT showed multiple 

nodules in bilateral lung lobes with mildly increased 
metabolism (SUVmax 1.3) and a 1.3 cm × 0.9 cm axillary 
lymph node with increased metabolism (SUVmax 2.4) on 
the left side (Figure 1C). No metabolic abnormalities were 
observed in other sites of the patient’s body. 

Combined with the patient’s medical history, we first 
considered that the pulmonary nodules might be metastasis 
from breast cancer with enlarged metastatic axillary lymph 
nodes. Therefore, a left side axillary lymph node biopsy 
was performed. However, pathology of the lymph node 
was verified to be axillary fibroma adenoma (Figure 2). 
Then, a lung puncture biopsy was performed. Interestingly, 
pathology showed pulmonary alveolar tissue and thyroid 
follicular tissue without cellular atypia (Figure 3A). There 
was no evidence of malignancy in the microscopic findings. 
Immunohistochemical (IHC) staining indicated positive 
thyroglobulin (TG), which strongly suggested an origin 
of normal thyroid tissue (Figure 3B). Meanwhile, IHC 
staining of thyroid transcription factor-1 (TTF-1) revealed 
a positive reaction in the nucleus of the follicular cells  

Figure 2 Microphotograph of the axillary increased lymph 
nodes. Hematoxylin and eosin (H&E) show to be axillary fibroma 
adenoma (magnification ×200).

Figure 3 Microphotograph of thyroid ectopia in the nodules in her bilateral lung lobes. (A) H&E show typical thyroid tissue with follicles 
containing colloid in the pulmonary parenchyma (magnification ×200). (B) Positive immunohistochemistry staining for thyroglobulin (TG, 
magnification ×200). (C) Positive immunohistochemistry staining for thyroid transcription factor-1 (TTF-1, magnification ×200). (D) The 
immunohistochemistry staining of follicular epithelial cells showed not strong positive for Ki67 (magnification ×200).
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(Figure 3C). IHC staining of Ki67, an index related to 
tumour proliferation capacity, showed no significant 
posit iv i ty  (Figure  3D ) .  Unexpectedly,  during the 
percutaneous lung biopsy procedure, the patient suddenly 
developed uncontrolled haemoptysis and recovered after 
emergent treatment. Based on the lack of evidence of 
malignancy and after discussing with the patient and her 
family, a strategy of “watch and wait” was chosen for the 
patient. As of today, the patient has been followed up for 
over 1 year. During the follow-up period, the patient’s 
serum CA125 level ranged from 37–59 U/mL, which 
was no more than twice the normal upper level value (35 
U/mL), and pulmonary CT showed no changes in the 
pulmonary nodules in the bilateral lobes. Meanwhile, the 
patient’s thyroid hormone levels remained in normal ranges.

Discussion

Our manuscript introduced a novel ectopic thyroid that 
occurred in bilateral lung lobes by accidental physical 
screening for other suspected disease. During the difficult 
diagnosis process, multiple auxiliary examination, biopsy 
and lung lobe puncture were performed to exclude occult 
malignancy.

Currently, there is no guidance or consensus on 
the diagnosis of ectopic thyroid with bilateral multiple 
pulmonary nodules in clinical practice (11). Ectopic thyroid 
can be positioned in different locations based on thyroid 
development due to early developmental differentiation. 
Depending on its location, size and state of malignancy, 
ectopic thyroid can cause different symptoms. Given 
that multiple small nodules in the lungs are more likely 
to be metastasis from another malignancy, defining the 
nodules by a surgical or traumatic technique is currently 
considered the most necessary approach, aiding the 
subsequent treatment (11). It should not be ignored that 
the treatment strategy and prognosis could vary according 
to the diagnosis by the histopathological findings of the 
nodules; thus, the nature of the nodule is a key issue. 
To clarify the nature of the pulmonary nodule of our 
patient, a percutaneous lung biopsy was performed to 
obtain pathological tissue. Surprisingly, pathology IHC 
confirmed that the nodule was completely consistent with 
normal thyroid tissue. Ectopic thyroid is one of the least 
common thyroid congenital abnormalities and is frequently 
found in the midline, from the tongue to the diaphragm. 
Although the cause of this abnormality is not very clear, it 
has been determined that mutations in genetic factors and 

regulatory genes expressed during thyroid development 
are linked to ectopic thyroid (12). In the past few decades, 
only a few sporadic cases of ectopic thyroid in the lung 
have been reported (3,13-16). The case we reported has a 
distinct difference compared with other cases, as multiple 
nodules were accidentally and simultaneously found in 
bilateral pulmonary lobes without any notable medical 
history. Of note, it is extremely rare, but not impossible, 
that benign-like intrapulmonary nodules are actually 
metastasized from occult thyroid carcinoma. Furthermore, 
although rare, the development of malignant diseases 
in ectopic thyroid tissue has also been recognized (17).  
Some other diseases, such as thymoma, neuroma and germ 
cell tumours, must also be differentiated from ectopic 
intrapulmonary thyroid (11). Therefore, the diagnosis of 
our patient should be made more cautiously, with exclusion 
of any other kinds of tumours from thyroid or other organs.

Prior to treatment of ectopic thyroid, there are many 
factors that should be considered when deciding whether 
to perform surgical and medical treatment. These factors 
include age, thyroid hormone level, symptoms due to 
nodules and their severity, and malignancy. For ectopic 
thyroid gland with symptoms or malignancy history, surgery 
or radioactive iodine ablation is a common treatment (11). 
However, it must be considered that the only effective 
thyroid tissue may be lost when considering the treatment 
of a prominent ectopic thyroid, especially in the lingual 
ectopic thyroid gland, which is the only effective thyroid 
tissue in most patients (8). Thus, treatment decisions should 
be made very cautiously to avoid delaying so as not to miss 
the best treatment opportunity and to avoid over-treatment. 
More importantly, the patient’s own wishes must be 
respected. Recently, multifocal ectopic thyroid tissues in the 
breast of a 53-year-old woman was reported in Korea (18). 
Despite the lack of standard therapy due to the condition’s 
rarity, the patient did not show symptoms related to thyroid 
hormones, and no further surgery was performed with the 
consent of the patient and her family. Although ectopic 
thyroid tissue is benign, it has the potential to progress and 
even undergo tissue transformation. Therefore, regular 
follow-up is very important.

After thorough discussion and consideration, our 
patient decided not to receive treatment for the time 
being, choosing to “watch and wait” and to have regular 
follow-up examinations in the clinic. During the follow-up 
period, examinations were performed routinely, including 
thyroid palpation and function tests, neck B-ultrasound 
and pulmonary CT. The patient developed no malignant 
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symptoms, and the sizes of the intrapulmonary nodules 
remained the same as at the beginning. Based on these 
findings, the patient’s intrapulmonary nodules are currently 
considered to be benign ectopic pulmonary thyroid tissue. 

Unfortunately, due to the limited initial understanding 
of the disease, we have not further improved the detection 
of mutations in genetic factors and regulatory genes linked 
to ectopic thyroid, such as PAX8 (12). Combined with the 
existing examination and pathological results, the patient’s 
lung nodules were diagnosed as ectopic thyroid. We will 
continue to follow-up our patients and track related reports 
of similar multiple ectopic thyroids. Similar cases will be 
discussed further to develop better guidance for diagnosis 
and treatment protocols.

In conclusion, we reported an exceedingly rare case of 
multiple bilateral pulmonary nodules with normal thyroid 
function and without history of malignant disease. Different 
from the other reported cases of ectopic thyroid with active 
treatment, our patient received no surgery and accepted our 
“watch and wait” strategy by regularly submitting to follow-
up examinations to avoid over-treatment. Multiple ectopic 
thyroid nodules may be easily misdiagnosed in the clinic. 
We believe this is a debate that may provoke the accurate 
diagnosis and management of relevant cases.
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