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Female, 69-year-old
Delayed thyroid metastasis of lung adenocarcinoma
A progressively enlarging anterior neck mass

Oncology

Rare coexistence of disease or pathology

Thyroid metastasis from lung cancer is uncommon, accounting for approximately 8.3% of all thyroid metasta-
ses, which themselves occur in only about 1.4% to 3% of patients undergoing thyroid surgery; it poses signif-
icant diagnostic challenges due to its clinical and cytological resemblance to primary thyroid neoplasms.

We report the case of a 69-year-old woman with a history of non-small cell lung carcinoma (NSCLC) that had
remained stable for 9 years, who presented with a progressively enlarging anterior neck mass. Ultrasound and
fine-needle aspiration (FNA) initially suggested a benign thyroid lesion. However, given the marked interval
growth of the nodule and the patient’s oncologic history, a right thyroid lobectomy was performed for diag-
nostic and therapeutic purposes. Histopathology supported by immunohistochemical analysis was consistent
with the diagnosis of metastatic adenocarcinoma of pulmonary origin involving the thyroid. Imaging studies
did not demonstrate additional metastatic sites, although a small pulmonary nodule of uncertain importance
was noted. She was subsequently referred for systemic therapy. We analyze the diagnostic challenges, histo-
pathologic characteristics, limitations of FNA, and the critical role of immunohistochemistry in differentiating
metastatic lesions from primary thyroid carcinoma.

This case highlights the potential for misdiagnosis of metastatic thyroid lesions, particularly when cytological
findings suggest a benign nodule, and underscores the importance of integrating clinical history, imaging, and
immunohistochemistry to achieve an accurate diagnosis. Long-term surveillance remains essential in cancer
survivors, as metastatic disease can occur after a prolonged disease-free interval.

Immunohistochemistry e Thyroid Nodule ¢ Carcinoma, Non-Small-Cell Lung
FNA, fine-needle aspiration; NSCLC, non—small cell lung carcinoma; IHC, immunohistochemistry
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Case Report

Although the thyroid gland is highly vascularized, it remains
an uncommon site for metastasis, with a reported incidence
of approximately 1.4% to 3% in clinical series. A systematic
review of the English-language literature from 2000 to 2010
found 372 cases of thyroid metastases from non-thyroid ma-
lignancies, underscoring their rarity [1]. Similarly, a retrospec-
tive analysis conducted at the University of Massachusetts
Medical Center from 1993 to 2013, including surgical and au-
topsy specimens, identified only 10 cases of metastatic involve-
ment of the thyroid [2]. The most common primary cancer me-
tastasizing to the thyroid is renal cell carcinoma (34%-48%),
followed by colorectal and breast carcinomas. Metastasis from
lung cancer is relatively uncommon, accounting for approxi-
mately 8.3% of cases, most frequently arising from adenocar-
cinoma [1,2]. Distinguishing metastatic lesions from primary
thyroid neoplasms remains a significant diagnostic challenge.
Thyroid metastases often present as solitary nodules and can
closely mimic primary thyroid carcinoma on imaging and cy-
tology, particularly in the absence of synchronous metastat-
ic disease or following a prolonged disease-free interval after
treatment of the primary tumor. This overlap can lead to mis-
diagnosis and suboptimal management. Furthermore, given
its rarity and heterogeneous presentation, no standardized di-
agnostic or therapeutic guidelines have been established. We
report a rare case of thyroid metastasis from lung adenocar-
cinoma occurring 9 years after initial treatment, emphasizing
the importance of considering metastatic disease in patients
presenting with thyroid nodules and a history of malignancy,
even after a long disease-free interval.

A 69-year-old female patient was diagnosed with left lung
cancer (cT2N1MO) in October 2016, with histopathological
examination confirming adenocarcinoma. Although surgi-
cal resection was indicated, she declined surgery. She subse-
quently underwent concurrent chemoradiotherapy with a total
radiation dose of 60 Gy combined with a weekly Paclitaxel-
Carboplatin regimen at a regional hospital. Following comple-
tion of chemoradiotherapy, she achieved a partial response
according to the available medical records. However, pre- and
post-treatment computed tomography (CT) images and his-
topathological records were unavailable for review. Despite
extensive attempts to retrieve them, these materials could
not be obtained due to the long interval since treatment and
changes in archival systems. The patient was discharged and
scheduled for regular follow-up every 3 to 6 months at the
provincial hospital.

In June 2025, she presented with a progressively enlarging an-
terior neck mass that had been noticable for 1 year. On clini-
cal examination, she was alert. A large mass was palpated in
the anterior thyroid region, which moved with deglutition. No
symptoms of airway compression or dysphagia were reported.

Ultrasonography and fine-needle aspiration (FNA) were per-
formed as the initial diagnostic evaluation. Ultrasound of the
right thyroid lobe revealed a 35x30 mm well-defined, het-
erogeneous mixed-echoic nodule without calcifications or in-
creased vascularity, classified as TIRADS 3, with no evidence
of abnormal cervical lymphadenopathy bilaterally (Figure 1).
A prior ultrasound performed 1 year earlier demonstrated a
smaller thyroid nodule measuring 13x15 mm, also classified

Figure 1. Ultrasound images of the right thyroid lobe demonstrating a well-defined, mixed-echoic nodule measuring 35x30 mm. The
lesion shows smooth margins, no internal calcifications, and no evidence of increased vascularity, consistent with TIRADs 3.
(White arrows highlight the lesion boundaries).
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Figure 2. Immunohistochemical analysis demonstrated strong nuclear positivity for Thyroid Transcription Factor-1 (TTF-1, clone SPT24,
Dako) (A), diffuse cytoplasmic positivity for Napsin A (clone IP64, Cell Marque) (B), and positivity for Cytokeratin 19 (CK19,
clone RCK108, Dako) (C) in tumor cells (original magnification x200). Positive tumor cells exhibiting brown immunoreactivity

are indicated (black arrows).

as TIRADS 3. No additional thyroid nodules with suspicious ul-
trasonographic features were identified.

Cytology suggested a benign thyroid follicular lesion (Bethesda
I1). Cytological examination revealed follicular epithelial cells
with relatively uniform nuclei and no definitive features of ma-
lignancy, which may have contributed to a benign interpreta-
tion. Thyroid function tests (TSH — thyroid stimulating hor-
mone, FT4 — free thyroxin) were within normal limits. Chest
CT demonstrated a 6-mm solid lesion in the left lower lobe of
the lung, with adjacent fibrotic changes, which remained sta-
ble on serial imaging. No additional metastatic lesions were
detected on available imaging studies. Positron emission to-
mography—computed tomography (PET-CT) was not performed
due to financial constraints. Given the small size and radiolog-
ical stability of the pulmonary nodule, invasive biopsy was not
pursued; therefore, its nature remains uncertain.

This work is licensed under Creative Commons Attribution-
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Despite the benign cytological findings, surgical intervention
was recommended because of the marked interval growth of
the thyroid nodule, its relatively large size, and the patient’s
history of lung adenocarcinoma, raising concern for a possible
secondary malignancy. The patient subsequently underwent
right thyroid lobectomy. Gross analysis revealed a well-circum-
scribed, soft, brown-red tumor measuring approximately 3 cm
in greatest dimension. Histopathological examination demon-
strated mucin-producing glandular structures with papillary and
micropapillary architecture. These findings suggested papillary
adenocarcinoma and raised the suspicion of a metastatic or-
igin. Immunohistochemistry was positive for TTF-1, Napsin A,
and CK19 (Figure 2), but negative for thyroglobulin and PAX8
(Figure 3), consistent with the diagnosis of metastatic pul-
monary adenocarcinoma to the thyroid. Molecular testing for
driver mutations and PD-L1 expression was not performed be-
cause of financial limitations. The patient was subsequently
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Figure 3. Immunohistochemical staining for Thyroglobulin (clone EP250, Cell Marque) (A) and PAX8 (clone MRQ-50, Cell Marque)
(B) was negative in tumor cells (original magnification x200). These findings supported the diagnosis of metastatic

pulmonary adenocarcinoma involving the thyroid gland.

referred for oncologic management and was started on che-
motherapy with a pemetrexed-carboplatin regimen, with treat-
ment response assessed after every 3 cycles.

Discussion

Lung cancer remains the leading cause of cancer-related death
worldwide, with approximately 1.8 million deaths annually [3].
The most common metastatic sites include the brain, bones,
liver, adrenal gland,s and contralateral lung, whereas meta-
static involvement of the thyroid gland is rare, with a report-
ed incidence of 1.4% to 3% among patients undergoing sur-
gery for suspected thyroid malignancy [1]. Metastatic spread
to the thyroid occurs predominantly via hematogenous or lym-
phatic routes, while direct invasion is less frequent [1]. Despite
its abundant vascularization, the thyroid appears relatively re-
sistant to metastatic seeding, a phenomenon that has been
attributed to rapid blood flow, high oxygen tension, and ele-
vated iodine concentration within the gland [1,4]. In this case,
the absence of cervical lymphadenopathy and lack of adjacent
tumor involvement made lymphatic spread and direct inva-
sion unlikely. Moreover, the prolonged disease-free interval of
9 years supports a delayed hematogenous dissemination from
the primary lung adenocarcinoma.

Among extrathyroidal malignancies, renal cell carcinoma, lung
carcinoma, gastrointestinal tumors, and breast carcinoma are

This work is licensed under Creative Commons Attribution-
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the most frequent primary sources of thyroid metastases [1,3].
Within lung cancer subtypes, adenocarcinoma is the histolog-
ical variant most commonly associated with thyroid metasta-
sis [2,5]. Clinically, metastatic lesions often present as solitary
thyroid nodules and can closely mimic primary thyroid neo-
plasms on imaging and cytology, particularly in the absence
of synchronous metastatic disease. Diagnostic difficulty is fur-
ther compounded when the primary tumor is clinically occult
or when a long disease-free interval has elapsed.

FNA is a first-line diagnostic tool for thyroid nodules due to
its high sensitivity and specificity for prim A prior history of
lung carcinoma is therefore a critical clue in the evaluation of
newly detected thyroid nodules. Thyroid metastases can oc-
cur years or even decades after treatment of the primary ma-
lignancy [2]. The longest reported interval is 21 years between
primary foregut neuroendocrine carcinoma and thyroid me-
tastasis [6]. In lung cancer, most thyroid metastases are de-
tected within 12 to 24 months of the primary tumor diagnosis
[7]. The present case is notable for the unusually long interval
of 9 years between primary lung adenocarcinoma and thyroid
metastasis, underscoring the importance of long-term surveil-
lance.ary thyroid carcinoma. However, its diagnostic accura-
cy is substantially lower for metastatic lesions, particularly in
cystic or necrotic lesions. Papi et al (2007) reported false-neg-
ative rates up to 25% to 30% for thyroid metastases, largely
due to atypical cell morphology and inadequate sampling [8-
10]. In patients with a history of malignancy, the presence of
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atypical cytology or a follicular-patterned lesion on FNA—es-
pecially when the features are not consistent with primary thy-
roid neoplasms—should prompt consideration of metastatic
disease. Pulmonary papillary adenocarcinoma can even mim-
ic papillary thyroid carcinoma histologically. In our case, the
follicular-patterned cytology without overt malignant features
likely contributed to a false-negative FNA result, underscor-
ing the limitations of cytology alone in this clinical context.

Immunohistochemistry (IHC) plays a pivotal role in determin-
ing metastatic lung adenocarcinoma from primary thyroid ma-
lignancies, particularly when the histomorphological features
are inconclusive. Thyroid transcription factor-1 (TTF-1) is ex-
pressed in both pulmonary adenocarcinoma and follicular-de-
rived thyroid neoplasms and therefore lacks specificity when
used in isolation [11]. However, its co-expression with Napsin
A, a highly sensitive and specific marker for pulmonary ade-
nocarcinoma, strongly favors a pulmonary origin [12]. In con-
trast, thyroglobulin is a highly specific marker for thyroid-de-
rived neoplasms, and its absence effectively excludes primary
thyroid carcinoma [13-15]. Similarly, PAX8 expression is char-
acteristic of thyroid and renal tumors but is not observed in
pulmonary carcinomas, further supporting a metastatic pulmo-
nary origin when negative [16]. Additional cytokeratin mark-
ers such as Cytokeratin 7 (CK7) or Cytokeratin 19 (CK19) can
also be positive in pulmonary adenocarcinoma, although they
are not specific. Nevertheless, no single immunohistochemical
marker is entirely specific, and accurate diagnosis requires in-
terpretation of a panel of markers in conjunction with clinical
and histopathological findings.

In addition to immunohistochemical profiling, molecular anal-
ysis can provide further diagnostic support in selected cases.
Rearrangements involving RET, as well as RAS and BRAF muta-
tions, are commonly observed in papillary thyroid carcinoma,
whereas EGFR mutations and ALK rearrangements are charac-
teristic of pulmonary adenocarcinoma [15,17]. However, giv-
en the potential overlap of molecular alterations, these find-
ings should be interpreted with caution and are insufficient
to reliably determine tumor origin in isolation. A recent case
report described thyroid metastasis from lung cancer harbor-
ing a BRAF V600E mutation, which demonstrated a favorable
response to targeted therapy with dabrafenib and trametinib,
emphasizing the emerging role of molecular profiling in estab-
lishing tumor origin [18].

Management of thyroid metastasis should be individualized
based on disease extent, metastatic pattern, patient perfor-
mance status, and the biological characteristics of the prima-
ry tumor. In case of thyroid metastases from lung adenocarci-
noma, which can represent an oligometastatic state, surgical
resection can be considered, followed by systemic therapy in-
cluding targeted therapy or immunotherapy depending on the

This work is licensed under Creative Commons Attribution-
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tumor’s molecular characteristics and PD-L1 expression [19,20].
Several studies have suggested that surgical excision can pro-
vide symptomatic relief, local disease control, and, in selected
patients, prolonged survival, with reported median post-surgi-
cal survival of 2 to 4 years [1,19,20]. Nevertheless, some au-
thors advise against routine surgical resection because of the
aggressive nature and poor prognosis of lung cancer, except
when the thyroid metastasis causes significant symptoms [21].
The optimal extent of surgery for thyroid metastases, whether
lobectomy or total thyroidectomy, remains controversial and
has not yet been standardized [22,23]. In our patient, who was
initially evaluated during follow-up for a presumed benign thy-
roid nodule, right thyroid lobectomy was performed for the
isolated lesion, providing local disease control and prevent-
ing potential airway or esophageal compression. When thy-
roid metastasis from lung cancer is suspected preoperatively,
repeat FNA with immunocytochemistry or core-needle biopsy
should be considered to confirm the diagnosis and guide ap-
propriate management.

The overall prognosis of thyroid metastasis from lung cancer
remains poor, with a reported median survival of less than 12
months in disseminated disease [24,25]. The prognosis largely
depends on the biological behavior of the primary tumor and
the extent of systemic disease. Favorable prognostic factors re-
ported in the literature include a prolonged disease-free inter-
val, solitary metastatic involvement, and the feasibility of com-
plete surgical resection, whereas disseminated metastases and
aggressive tumor biology are associated with poorer survival
[1,24]. In the present case, a prolonged disease-free interval
of 9 years was documented and no additional metastatic sites
were identified on available imaging studies. Nevertheless, as
prognosis is primarily driven by systemic disease progression,
close and long-term surveillance remains essential.

This case report has several limitations. First, the original his-
topathological slides and detailed pathological data from the
primary lung adenocarcinoma were unavailable for re-evalu-
ation. Despite efforts to retrieve these materials, they could
not be obtained, likely due to the prolonged and archival con-
straints. This limits the ability to perform a direct pathologi-
cal comparison between the primary tumor and the current
lesion. Second, as a single case report, the findings are inher-
ently limited in generalizability and do not allow for definitive
clinical recommendations. Furthermore, completeness of clin-
ical data is constrained by the long interval between the ini-
tial diagnosis and the current presentation, which may have
limited a comprehensive assessment of disease progression.

Although case reports have inherent limitations, they provide
valuable clinical insights, particularly for rare conditions such
as thyroid metastasis from lung adenocarcinoma. This case
highlights the importance of considering metastatic disease in
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patients presenting with thyroid nodules and a history of ma-
lignancy, even after a prolonged disease-free interval. Accurate
diagnosis requires careful integration of clinical history, imag-
ing findings, histopathological evaluation, and immunohisto-
chemical analysis. In particular, the use of an appropriate im-
munohistochemical panel, including markers such as Thyroid
Transcription Factor-1 and Napsin A in combination with thy-
roid-specific markers such as Thyroglobulin and PAXS, is es-
sential for distinguishing metastatic pulmonary adenocarcino-
ma from primary thyroid malignancies. Increased awareness of
this rare metastatic pattern may help clinicians avoid misdiag-
nosis and guide appropriate management strategies.

Given the rarity of thyroid metastasis from lung adenocarcino-
ma, further studies are needed to better characterize its clini-
cal features, diagnostic challenges, and optimal management
strategies. Large case series or multicenter studies may help
clarify the incidence, patterns of metastasis, and long-term
outcomes of patients with this condition. In addition, future
research focusing on the role of advanced imaging techniques
and molecular profiling may provide further insights into the
mechanisms underlying thyroid metastasis and improve diag-
nostic accuracy. A better understanding of these factors may
ultimately contribute to earlier detection and optimal treat-
ment strategies for patients with metastatic disease involv-
ing the thyroid gland.
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Conclusions

Thyroid metastasis should be considered in patients with a
history of malignancy presenting with thyroid nodules. This
case illustrates a rare presentation of delayed thyroid metas-
tasis from lung adenocarcinoma occurring after a prolonged
disease-free interval. It highlights the potential for diagnos-
tic misinterpretation, particularly when imaging and cytology
suggest a benign process, and underscores the critical role of
immunohistochemistry in establishing the correct diagnosis.
Sustained clinical vigilance and long-term surveillance remain
essential, as late metastatic events can occur even after years
of apparent disease stability. Further studies are needed to re-
fine diagnostic approaches and inform evidence-based man-
agement strategies for this uncommon clinical entity.
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