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Case Report

Intratumoural metastasis of primary lung
adenocarcinoma to non-invasive follicular
thyroid neoplasm with papillary-like
nuclear features
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Summary

Metastasis to the thyroid gland is very uncommon with an incidence of 2-3% of all thyroid
malignancies. A higher incidence is noted in autopsy studies indicating incidental detec-
tion. However, tumour-to-tumour metastasis is extremely uncommon with a handful of
cases published in the literature to date. Also, non-invasive follicular thyroid neoplasm with
papillary-like nuclear features (NIFT-P) is a rare neoplasm; diagnosis requires meticulous
sampling of the entire capsule and fulfiment of other diagnostic criteria. We report a case
of primary adenocarcinoma of lung in a 57-year-old female who additionally had a left
thyroid nodule which appeared suspicious on ultrasonography. Histology of lung tumour
was conventional papillary adenocarcinoma while aspiration cytology from the thyroid
raised suspicion of metastatic adenocarcinoma. On hemithyroidectomy, the thyroid nodule
showed metastatic adenocarcinoma in the centre of the nodule, while the peripheral por-
tion showed non-invasive follicular thyroid neoplasm with papillary-like nuclear features;
the diagnosis of which was confirmed with complete sampling of the thyroid capsule. The
immunoprofile also supported the above dual histology. This is an extremely uncommon
occurrence and metastasis within a NIFT-P has not been reported to the best of our knowl-
edge.
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Introduction

Metastasis to the thyroid gland is uncommon with an incidence of 2-3%
of all thyroid malignancies. This rate is higher in autopsy studies rang-
ing from 5-to 24%. Most of the tumours that metastasize to the thyroid
are from the breast, lung, kidney, and gastrointestinal tract ™. Multiple
tumours in a single individual are known, although tumour-to-tumour
(TtoT) metastasis is extremely uncommon. Berent in 1902 was the first to
describe metastasis of primary squamous carcinoma of the jaw to renal
cell carcinoma 8. Since then, approximately 100 cases of TtoT metastasis
have been reported in literature wherein the donor neoplasm is usually
from the lung and breast. Less than 30 cases have been described in the
literature where the recipient tumour was primary thyroid neoplasm and
only 10 cases of ToT have been described from lung cancer to thyroid
cancer 258 We also report a similar rare case of TtoT metastasis from
lung adenocarcinoma to noninvasive follicular thyroid neoplasm with pap-
illary-like nuclear features (NIFT-P) review of the literature.
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Case history

A 57-year-old woman with no comorbidities complained
of coughing on and off for the last five months and one
episode of hemoptysis. She was treated symptomat-
ically without much relief at another hospital. A com-
puted tomography (CT) scan of the thorax including
the neck showed a 4.5 x 4 x 3.7 cm lesion in the right
upper lobe of the lung, few satellite nodules in the api-
cal segment and an enlarged right hilar lymph node
appearing suspicious for metastasis. Ultrasonography
of the left thyroid gland showed multiple nodules of
varying size, the largest being 13 x 12 mm. The largest
nodule was solid, well-defined, and hypodense and
hence suspicious for neoplasm on imaging. The re-
maining thyroid nodules were small and microcystic,
possibly representing goitre (Fig. 1a). Positron emis-
sion tomography (PET) scan revealed uptake in lung
and in the left thyroid nodule with a maximum stand-
ardised uptake value (SUVmax) of 10.1 and 5.8 re-
spectively. No other sites of metastasis were detected
on imaging. The lung tumour was clinically staged as

T2bN1M1b. Subsequently, the lung lesion was biop-
sied and the thyroid lesion was subjected to fine-nee-
dle aspiration cytology (FNAC).

Histology of the lung mass revealed a tumour with a
papillary architecture having a large nuclei and nu-
cleoli resembling an adenocarcinoma with a papillary
pattern. On immunohistochemistry, the tumour was
positive for thyroid transcription factor-1 (TTF-1) and
napsin-A while being negative for thyroglobulin and
Pax-8. FNAC from the thyroid lesion showed sheets of
high-grade carcinoma cells with papillary architecture.
The tumour cells were large, polygonal with a large
nuclei and prominent nucleoli as described in the his-
tology. Intranuclear grooves or inclusions were not
seen in these papillary clusters. Also, the background
thyroid follicular cells showed a prominent Hurthle
cell change. Nuclear features of papillary thyroid car-
cinoma were not seen in the thyroid follicular cells.
Immunocytochemistry showed positivity for thyroid
transcription factor-1 (TTF-1) and negative staining
for paired box gene-8 (Pax-8) in tumour cells. Thus,
the diagnosis of primary lung adenocarcinoma with

Figure 1. (a) Ultrasonography of the left thyroid shows a solid nodule measuring approximately 1.5 cm with few areas of
breakdown. Background thyroid showed few nodules of goitre. (b) The gross image of the left thyroid gland shows a well-
defined capsulated solid whitish nodule with few areas of breakdown/cystic change. Background thyroid shows spongiform

nodules of goitre.
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metastasis to the thyroid was offered. The patient un-
derwent left hemithyroidectomy given the isolated me-
tastasis and for confirmation of cytological diagnosis.
Gross examination of the thyroid showed a well-circum-
scribed well-encapsulated whitish firm thyroid nodule
measuring 1.5 cm with a central area of breakdown.
The nodule was completely submitted for histological
examination. The rest of the thyroid showed a few small
spongiform nodules resembling goitre (Fig. 1b).

Histology showed a completely encapsulated nodule
composed of two morphologically different tumours.
The central part of the nodule showed a papillary tu-
mour with enlarged hyperchromatic nuclei, moderate
eosinophilic cytoplasm, and prominent nucleoli. Focal
hob-nailing of tumour cells was also seen. In contrast,
the periphery of the nodule showed histologically a
different tumour arranged in a micro-follicular pattern.
The cells lining these follicles showed mild nucleomeg-
aly, vesicular nuclei and occasional nuclear grooves.
Vascular or lymphatic invasion were not identified. Ex-
trathyroid extension was not seen. The entire capsule
was submitted for review and did not show any cap-

sular invasion. Background thyroid gland revealed goi-
tre. Morphologically, the peripheral tumour resembled
NIFT-P as per the criteria (Figs. 2, 3) This difference
in histology was supported by the respective immuno-
histochemical stains. The central papillary tumour was
strongly positive for cytokeratin-7 (CK7) and napsin-A;
it was negative for thyroglobulin and Pax-8 while the
peripheral follicular tumour was positive for thyroglob-
ulin and Pax-8 and negative for napsin-A. (Fig. 4) Al-
though TTF-1 can be positive in both thyroid and lung
tumours, positive staining for napsin-A in the central
component; and thyroglobulin in the peripheral com-
ponent supported pulmonary and thyroid origin re-
spectively. Hence, a diagnosis of metastatic papillary
adenocarcinoma, consistent with primary in the lung to
non-invasive follicular thyroid neoplasm with papillary
like nuclear features (NIFT-P) was offered. Due to poor
general condition and metastatic disease, the patient
was offered palliative chemotherapy of cisplatin and
etoposide in low doses. However, the patient was not
keen on treatment and after the initial cycle was lost to
follow-up.
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Figure 2. (a) Scanner view of the thyroid nodule showing complete capsule of the nodule (HE40x); (b) Histology shows
a well-encapsulated tumour composed of central papillary architecture and peripheral follicular architecture (HE100x); (c)
interphase of the papillary and follicular architecture of the tumour (HE100x); (d) papillary adenocarcinoma morphology
representing the lung tumour (HE200x).
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Figure 3. (a) Well-formed papillae lined by tumour cells with high nuclear grade and moderate cytoplasm (HE400x); (b-d)

follicular pattern of the tumour at the periphery showing mild nuclear enlargement and pale nuclei/ nuclear clearing seen in
(c) (black arrow) along with nuclear grooves in (d) (black arrows) (HE400x).
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Figure 4. (a) CK7 showing strong positivity in the papillary areas and moderate-intensity positivity in the follicular areas;
(b) Napsin-A is positive in the adenocarcinoma component indicating primary pulmonary origin while being negative in the
follicular component; (c) and (d) pax-8 and thyroglobulin highlight the peripheral follicular tumour indicating thyroid origin
while the central adenocarcinoma component is negative.
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Discussion

Cancer metastasis involves attack by the immune sys-
tem, lack of oxygen and necessary nutrients, large
amounts of lactic acid production by glycolysis and
increased cell death °. Metastasis to the thyroid gland
is uncommon despite having a rich vascular supply
and mostly occurs as secondary involvement in cas-
es of advanced metastatic disease '®". Renal cell
carcinoma is the most common donor for metastasis
to the thyroid neoplasm followed by lung and breast
tumours 4. Ghossein et al. published the largest sin-
gle-centre series of 30 cases of metastasis to thyroid
over a period of 16-years with the most common pri-
mary donor site being the kidney followed by the lung.
They had three cases of TtoT metastasis in their se-
ries; one case was of clear cell renal cell carcinoma
metastasising to NIFT-P. The other two cases were
from primary colorectum and oesophagus metasta-
sising to papillary thyroid carcinoma and follicular ad-
enoma, respectively 2 (Tab. I).

As per Steven et al. the criteria used in diagnosing tu-
mour-to-tumour metastasis is that the recipient tumour
is a true neoplasm and that the donor neoplasm is a
true metastasis, that is, invasion into the substance
of recipient neoplasm is proven, with the caveat that
the presence of only tumour emboli within a recipient
neoplasm does not qualify as a true TtoT metastasis *.
Collision tumour, contiguous growth of one neoplasm
into another adjacent neoplasm, and metastasis to a
lymph node already involved by lymphoreticular ma-
lignancy are all excluded 34,

NIFTP is the new terminology proposed for encapsu-
lated follicular variants of papillary thyroid carcinoma
(EFVPTC) without evidence of capsular and/or lym-
phovascular invasion. A team of endocrine experts
coined this new term “NIFT-P” at ‘The Endocrine Pa-
thology Society’ meeting in March 2015 *. A distinc-
tion of this entity was necessary as no patient from
the non-invasive group developed any adverse event
(no recurrence, no lymph node metastasis, no distant
metastasis) compared to the invasive encapsulated
follicular variant of papillary thyroid carcinoma who
developed some adverse events in 12% of the cas-
es including distant metastasis '®'". In our case, the
complete nodule with its capsule was sampled and
did not show any capsular and/or vascular invasion. In
the review paper by Steven et al. of the 28 thyroid neo-
plasms serving as a recipient, follicular adenoma was
the most common benign thyroid neoplasm (16/28)
and papillary thyroid carcinoma is the most common
malignant recipient thyroid neoplasm (9/28) “. To the
best of our knowledge, this would be the first case of
adenocarcinoma of lung metastasising to NIFT-P.

Conclusion

NIFT-P is an unusual and rare tumour with a defined
gross appearance and reporting protocol. Hence, me-
ticulous gross appearance and reporting is necessary
to diagnose these unusual entities and every tumour
can be a possible bed for other metastases of anoth-
er tumour. Thus, one should be aware of them and

should use ancillary methods to diagnose them.
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