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Abstract

surgery had not been performed is reported.

Background: Distant metastasis is extremely rare for papillary thyroid microcarcinoma (PTMC) without lymph node
metastasis or extrathyroidal extension, for which active surveillance (AS) is indicated. The evaluation of distant metas-
tases in low-risk PTMC is controversial. A case of PTMC in which AS would have been performed if chest CT and lung

Case presentation: The patient was a 71-year-old woman undergoing follow-up in the Department of Thoracic Sur-
gery at our hospital for multiple frosted glass shadows in both lung fields for one and a half years. To make a definitive
diagnosis, thoracoscopic right middle lobectomy and left upper partial lobectomy were performed 4 and 6 months
earlier, respectively. In both resected specimens, lung adenocarcinoma and small metastasis of papillary thyroid carci-
noma (PTC) were found. The patient was transferred to our department for a thorough examination for PTC. Ultra-
sonography was performed to search for the primary lesion, and it showed an irregular hypoechoic mass of 4 mm
and 6 mm in the middle of the right lobe of the thyroid gland. The patient was diagnosed with PTC. Its clinical stage
was T1a (m) NO M1 (stage IVC). Total thyroidectomy and prophylactic central node dissection were performed. The
pathological diagnosis was PTC (typical type) pT1a (m) NO. Postoperatively, she received radioactive iodine therapy.

Conclusions: We experienced an extremely rare case and struggled to determine a treatment plan. We might be
aware that lung metastases could develop in low-risk PTMC,
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Background

The Japan Association of Endocrine Surgery (JAES) pub-
lished clinical practice guidelines on the management of
thyroid tumors in 2018. It recommends active surveil-
lance (AS) for low-risk (cTla NO MO) papillary thyroid
microcarcinoma (PTMC) if the patient wishes to have
non-operative and follow-up care after receiving a full
explanation [1]. The Japan Thyroid Association published

*Correspondence: horiuchikiyomi@twmu.acjp

! Department of Endocrine Surgery, Tokyo Women's Medical University, 8-1
Kawada-Cho, Shinjuku-Ku, Tokyo, Japan
Full list of author information is available at the end of the article

@ Springer Open

a position paper on the management of low- risk papil-
lary thyroid microcarcinoma in adults, which defines
low-risk PTMC as PTMC without clinically appar-
ent metastasis and invasion [2]. Distant metastasis is
assumed to be rare in low-risk PTMC; no reports found
new distant metastasis during AS [2—4]. Therefore, it is
controversial whether to search for distant metastasis in
PTMC eligible for AS [1, 2].

Here, we report a case of low-risk PTMC in which AS
would have been performed if the lung surgery had not
revealed micro lung metastasis coincidentally.
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Case presentation

The patient was a 71-year-old woman undergoing follow-
up in the Department of Thoracic Surgery at our hospital
for multiple frosted glass shadows suggestive of primary
lung carcinoma in both lung fields for one and a half
years (Fig. 1a, b). On computed tomography, there were
no lung nodules suggestive of metastatic tumor. Although
there were no apparent changes over time, it was decided
to perform surgery for a definitive diagnosis because the
patient wished it. Thoracoscopic right middle lobectomy
and left upper partial lobectomy were performed 4 and
6 months earlier, respectively.

The size of the resected specimen of the right lung was
13 x 8.5 x4 cm. In the specimen, there were minimally
invasive lung adenocarcinoma with an invasive diameter
of 7 mm, adenocarcinoma in situ in two locations, and
microscopic metastatic PTC in four locations. The size of
the resected specimen of the left lung was 8 x 3 x 3.5 cm.
In the specimen, there were a lung adenocarcinoma with
an invasive diameter of 9 mm and a metastatic PTC
0.5 mm in size at the same site. In both resected speci-
mens, the cells of metastatic PTC were positive for PAXS8
and thyroglobulin. These findings were consistent with
PTC (Fig. 2). The patient came to our department for a
thorough examination for PTC.

The serum thyroid-stimulation hormone (TSH), free
triiodothyronine (fT3), free thyroxine (fT4), and thy-
roglobulin levels were 2.60 mIU/L, 2.15 pg/ml, 1.60 ng/dl,
and 22.8 ng/ml, respectively. Anti-thyroglobulin antibod-
ies were negative.

Ultrasonography was performed to search for the pri-
mary lesion and demonstrated an irregular hypoechoic
mass of 4 mm and 6 mm in the middle of the right lobe
of the thyroid gland. The fine-needle aspiration cytol-
ogy from the 4 mm lesion revealed PTC (Fig. 3a). Preop-
eratively, the patient was diagnosed as cT1la (m) NO M1
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(stage IVB). Total thyroidectomy and prophylactic cen-
tral node dissection were performed. The pathological
diagnosis was PTC (typical type) pT'la (m) NO (Fig. 4).

Postoperative radioiodine therapy was performed five
months after the surgery. The patient was administered
100 mCi of 131 iodine (I-131), and the accumulation of
I-131 in the thyroid bed was confirmed, though there was
no accumulation in the lung field. Subsequently, at seven-
month follow-up, the I-131 whole-body scan was nega-
tive. The thyroglobulin level during TSH stimulation and
three months after RAI were 7.71 and 1.0 ng/ml.

Discussion

A case of low-risk PTMC eligible for AS but caused mul-
tiple lung metastases without being identified on imaging
was reported.

Although distant metastasis can occur even in micro-
carcinoma, it is thought to be associated with high-risk
PTMC with clinically evident lymph node metastasis or
extrathyroidal extension [1, 2]. Since there have been no
reports of lung metastases at the diagnosis of low-risk
PTMC, the JAES recommends that chest CT is not man-
datory to search for distant metastases at the diagnosis
of low-risk PTMC and during AS [5-8]. There are also
no reports of the appearance of new distant metastasis in
low-risk PTMC during AS [3, 4, 9]. On the other hand,
there are many reports of occult PTC. Most of them were
first detected with neck lymph node metastasis [10]. The
occult PTC cases diagnosed after lung metastasis are
extremely rare [11-13]. The previous papers have also
reported cases of occult carcinoma with distant metas-
tasis, including the case of pulmonary metastasis [14].
However, the lung metastases were more than 1 c¢cm in
diameter in all the previous reports and were easy to rec-
ognize. On the other hand, our case had no gross-visu-
alized lung metastases, just frosted glass shadows which
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Fig. 1 Computed tomography findings of the lung tumor. a A frosted glass shadow is observed in the middle lobe of the right lung. b A frosted
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Fig. 2 Pathological findings of the lung tumor. a A loupe image of the right lung specimen (H&E staining). This shows the location of lung
adenocarcinoma (x 100), adenocarcinoma in situ (x 100) and metastatic PTC (x 200). b A loupe image of the left lung specimen (H&E staining).
This shows the location of lung adenocarcinoma (x 100) and metastatic PTC (x 100). ¢, d The cells of metastatic PTC are positive for ¢ PAX8 and d
thyroglobulin.

Fig. 3 Ultrasonographic findings of the thyroid tumors. a A hypoechoic mass with rim calcification, 4 mm in size, is found in the middle of the right
lobe of the thyroid gland. b An irregular hypoechoic mass, 6 mm in size, is found in the middle of the right lobe of the thyroid gland

could not be diagnosed as malignant. To the best of our  to skeletal muscle [15]. The present case may be the first
knowledge, distant metastasis after surgery for low-risk  reported case of multiple “occult” or “micro” lung metas-
PTMC is extremely rare, with only one case of metastasis  tases from low-risk PTMC that was eligible for AS.
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Fig. 4 Pathological findings of the thyroid tumor. Papillary carcinoma
with microinvasion in the central portion of the right thyroid lobe.
There is no infiltration of the surrounding connective tissue

If PTC had been detected first, it would have been
difficult to diagnose the lung metastases on imaging,
and this case would have likely been subjected to AS as
cT1la NO MO. By chance, metastases of PTC were found
in the lung cancer lesion, which led to the diagnosis of
high-risk PTC and allowed us to administer appropriate
treatment, total thyroidectomy followed by radioactive
iodine (RAI) treatment, in contrast to AS. Although the
clinical practice guideline of the JAES and the Japan
Thyroid Association task force defines c¢T1aNOMO
cases as low-risk PTMC, they do not mention a method
to confirm MO [1, 2].

The clinical practice guidelines of the JAES recom-
mend postoperative RAI therapy for high-risk PTC,
especially for lung metastases [16]. RAI is effec-
tive when it accumulates in microscopic foci that are
not visible on imaging [17-21]. In the present case,
diffuse accumulation of I-131 in the lung field was
expected before therapy, considering the detection of
lung metastases. Unexpectedly, no accumulation was
observed.

As a treatment strategy for this case, several options
were considered before thyroid surgery. One option
was to limit the procedure to a right lobectomy of the
thyroid gland, considering that the lung metastases
might not affect the prognosis, since the lesion was
too small to be visualized, and the patient was elderly.
As another option, it was thought that AS could have
been performed, since it was a small cancer, and the
lung metastasis was too small to visualize. In reality,
however, the patient chose total thyroidectomy plus
RAI treatment. Considering the patient’s anxiety due
to the discovery of lung metastases, we believe that this
choice was appropriate.
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Conclusions

We experienced an extremely rare case and struggled
to determine a treatment plan. We might be aware that
lung metastases could develop in low-risk PTMC.
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