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Abstract

Radioactive iodine therapy and posttreatment scanning are essential components of differentiated thyroid carcinoma treatment and detection of
metastatic disease. False-positive results can be seen on an |-131 scan and are important for clinicians to be aware of. Here, we present a case of
a 33-year-old female with follicular thyroid carcinoma who was noted to have an area of moderate uptake in the chest on a whole-body scan
following remnant ablation with 30 mCi of -131 (1.11GBq) concerning for a metastatic hilar lymph node. This was determined to be a
mediastinal bronchogenic cyst on surgical pathology. It has been previously proposed that the expression of sodium iodide symporters in
some bronchogenic cysts could be the mechanism by which iodine uptake is seen within them. We were able to demonstrate positive
immunohistochemical staining for both sodium iodide symporter and the associated paired box gene 8 transcription factor in the cyst sample,

which supports the proposed theory.
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Introduction

Radioactive Iodine (RAI) therapy and posttreatment whole-
body scans have long been a part of the management of differ-
entiated thyroid carcinoma. Surgical pathology, disease status
after total thyroidectomy, and patient preference are factors
that inform the decision for either remnant ablation or adju-
vant therapy with RAI After treatment, radioisotope scanning
provides valuable information on the location of remaining
RAI-avid disease (1-3). Despite its utility, on rare occasions up-
take outside the expected biodistribution of iodine can cause
false-positive results on I-131 whole-body scintigraphy. Here
we present a case of a bronchogenic cyst that appeared as a
false positive on a posttherapy whole-body scan following
remnant ablation with 30 mCi of I-131 (1.11GBq) for follicu-
lar thyroid carcinoma. To our knowledge, this is the first case
where immunohistochemical (IHC) staining of the broncho-
genic cyst for sodium iodide symporter (NIS) was performed,
demonstrating the mechanism by which bronchogenic cysts
may appear positive on thyroid scintigraphy.

Case Presentation

A 33-year-old female patient presented with palpable swelling
in the right side of her neck and intermittent dysphagia for
3 months. She denied difficulty breathing, voice changes, or
symptoms indicative of hypothyroidism or hyperthyroidism.

She was a lifelong nonsmoker. Her family history was signifi-
cant for thyroid cancer in her paternal aunt and paternal first
cousin who were treated with total thyroidectomy and RAI
therapy. She denied a history of head and neck radiation ex-
posure preceding her thyroid cancer diagnosis.

A neck ultrasound done to evaluate her neck mass revealed
a 5.5 cm right-sided solid, isoechoic thyroid nodule. This was
classified as an American College of Radiology TIRADS TR3
thyroid nodule and met the criteria for fine-needle aspiration
(FNA). FNA showed clusters of follicular cells with crowding,
overlapping, and enlarged nuclei without colloid. This was
classified as atypia of undetermined significance, Bethesda
Classification Category III. Subsequent molecular testing per-
formed due to indeterminate FNA results revealed an H-RAS
Q61R mutation and microRNA expression that was classified
as “moderate risk” with an overall estimated risk of malig-
nancy of 75% to 85% in the nodule.

She elected to proceed with total thyroidectomy for manage-
ment of the thyroid nodule. Preoperative neck ultrasonography
revealed no abnormal lymphadenopathy. Surgical pathology
showed a 7.5 X 4.4 x 4.0 cm encapsulated follicular carcinoma
of the thyroid. The margins were negative, and no extrathyroidal
extension was noted. There was 1 focus of angioinvasion noted,
without any lymphatic invasion. One central compartment
lymph node was sampled and tested negative for malignancy.
This would be classified as pT3aNOMx (American Joint
Committee on Cancer, 8th edition), stage I disease.
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Diagnostic Assessment

The patient transferred her care to our institution roughly 1 year
following surgery. At her initial visit with us, she was doing well
overall and was clinically euthyroid on 150 mcg of levothyroxine
daily. Laboratory testing revealed a serum TSH that was sup-
pressed at 0.18 pIU/L (0.18 mIU/mL) (normal reference range:
0.35-4.94 plU/mL; 0.35-4.94 mIU/mL). Thyroglobulin (Tg)
by chemiluminescent immunoassay (CIA) was <0.1 ng/mL
(<0.1 pg/L) (normal reference range: 1.3-31.8 ng/mL; 1.3—
31.8 ug/L) and Tg antibody (TgAb) was <0.9 IU/mL
(<0.9kIU/L) (normal reference range: 0.0-4.0 IU/mL;
0.0-4.0 kIU/L). A neck ultrasound revealed no masses in
the thyroidectomy bed or suspicious lymphadenopathy.

The risks vs benefits of remnant ablation with RAI were dis-
cussed with the patient given the size of the tumor and the pres-
ence of angioinvasion on surgical pathology, although her
overall risk of recurrence was thought to be low. She elected
to proceed with remnant ablation and received 30 mCi of
[-131 (1.11GBq) after being prepared with 2 consecutive
doses of recombinant human TSH (rhTSH). Approximately
72 hours after receiving the second dose of rhTSH, her
TSH rose to 5.17 pIlU/mL (5.17 mIU/L) (normal reference
range: 0.35-4.94 plU/mL; 0.35-4.94 mIU/mL). While TgAb
remained at <0.9 TU/mL (<0.9 kIU/L) (normal reference range:
0.0-4.0 TU/mL; 0.0-4.0 kIU/L), Tg by CIA rose to a low level of
0.6 ng/mL (0.6 pg/L) (normal reference range: 1.3-31.8 ng/mlL;
1.3-31.8 pg/L). It is unclear why her TSH level was lower than
would be expected after receiving rhTSH. I-131 whole body
scintigraphy following 30 mCi of RAI (1.11GBq) showed
uptake within the neck, thought to represent remnant thyroid
tissue. There was an additional focus of moderate uptake in the
posterior left lower chest also noted (Fig. 1).

A computed tomography (CT) chest with intravenous con-
trast done to further evaluate this area of uptake revealed a
2.2 cm mass, thought to be a left mediastinal lymph node,
near the left atrium corresponding to the area of uptake noted
on the I-131 scan (Fig. 2). A subsequent fludeoxyglucose posi-
tron emission tomography CT showed mildly avid cervical
lymph nodes without any corresponding activity to match
the iodine-avid mediastinal mass seen on CT chest.
Bronchoscopy and endobronchial ultrasound guided biopsy
of the 2.2 cm presumed mediastinal lymph node was attempted
but had to be aborted due to the vasculature surrounding the
mass making it a high-risk biopsy. Despite her Tg levels being
undetectable, there was concern that this area of iodine uptake
in the chest could represent metastatic thyroid cancer.

Treatment

The options of continued surveillance or surgical resection were
discussed with the patient. She elected to proceed with surgery
and underwent a robot-assisted thoracoscopic resection of the
mediastinal mass. Intraoperatively, the target lesion was visual-
ized, and, during dissection, there was an eruption of purulent
material from the mass. The erupted material, remaining cyst,
and surrounding lymph nodes sampled were sent for evaluation.
Surgical pathology results showed a 1.4 x 0.6 X 0.5 cm previous-
ly disrupted benign bronchogenic cyst.

Immunohistochemical (IHC) staining was also performed
to confirm the diagnosis. The cyst stained negative for tran-
scription termination factor 1 (TTF1) and positive for paired
box gene 8 (PAX8). TTF1 is a tissue-specific protein expressed
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Figure 1. 1-131 Whole-body scan after administration of 30 mCi of radio-
active iodine (1.11GBg) demonstrating uptake within the neck (green ar-
row) and an additional focus of moderate uptake in the posterior left
lower chest (red arrow).

Figure 2. Computed tomography image of 2.2 cm presumed left medias-
tinal lymph node near the left atrium corresponding to the area of uptake
noted on the I-131 whole-body scan.

in thyroid follicular cells to maintain differentiation and func-
tion of the thyroid gland and type II alveolar epithelial cells to
regulate surfactant proteins. Lack of staining for TTF1 ruled
out ectopic functioning thyroid tissue (4, 5). IHC staining
for NIS was also pursued using a rabbit-specific NIS poly-
clonal antibody (Fig. 3). A multinodular goiter specimen
was also stained with NIS to serve as a positive control.
Staining for NIS was positive in the bronchogenic cyst wall
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Figure 3. Immunohistochemical staining of bronchogenic cyst wall. Hematoxylin and eosin; magnification 2x (A), 10x (B), and 40x (C) Positive immuno-
histochemical stain for sodium iodide symporter transporter in the control sample of a multinodular goiter (D) and in bronchogenic cyst using a rabbit spe-
cific sodium iodide symporter polyclonal antibody: magnification 10x (E) and 40x (F).

supporting the theory that expression of NIS in the cyst could
be the explanation of I-131 uptake. The lining of the broncho-
genic cyst additionally stained positive for PAXS.

Outcome and Follow-up

The patient recovered well postoperatively, and lab work
showed a Tg by CIA of 0.1 ng/mL (0.1 pg/L) (normal reference
range: 1.3-31.8 ng/mL; 1.3-31.8 pg/L), TgAb of <0.9 TU/mL
(<0.9 kIU/L) (normal reference range: 0.0-4.0 IU/mL; 0.0-
4.0 kIU/L), and TSH of 46.88 pIU/mL (46.88 mIU/mL) (normal
reference range: 0.35-4.94 plU/mL; 0.35-4.94 mIU/mL). She
was counseled on the importance of compliance with levothyr-
oxine therapy following these results.

Discussion

We report a rare case of a bronchogenic cyst that presented as
an iodine-avid lesion in the chest on a posttherapy whole-body
scan following RAI therapy for follicular thyroid carcinoma,
raising concern for metastatic thyroid cancer. There have
been only 5 other such reported cases in the literature, all of
which were discovered incidentally on whole-body scans
after the patient received RAI for papillary thyroid carcinoma
(3, 6-9). The expression of NIS in the cyst wall was first pro-
posed as the mechanism for iodine uptake within a broncho-
genic cyst in a case report published in the year 2000 but
was not substantiated (9).

Bronchogenic cysts are derived from abnormal budding of
the primitive foregut, with their location dependent on when
the budding occurs during development. While these cysts
are usually found in the mediastinum or lung parenchyma,
they can occur anywhere from the neck to the lower lumbar
spine. Bronchogenic cysts are usually discovered incidentally
on radiography or due to compressive symptoms, cough,

fever, pain, dyspnea, or postobstructive infection (10, 11).
Despite being found incidentally, imaging alone is not diag-
nostic due to varying appearance and ability to appear like
neoplasms. Surgical resection is often recommended due to re-
ports of malignancy and high rates of complications such as
pneumothorax, pneumonia, pleurisy, and tracheal compres-
sion arising from the cysts (10, 12).

TIodine scintigraphy relies on the high avidity iodine has for
functional thyroid tissue due to enhanced expression of NIS.
This increased symporter expression allows for trapping, organ-
ification, and storage of iodine for future thyroid hormone pro-
duction (13). RAIis known to physiologically accumulate in the
stomach, liver, kidneys, and urinary tract as it is absorbed, me-
tabolized, and excreted (3). Other types of extrathyroidal tissues
have been shown to have NIS expression through conventional
whole-tissue sections and high-density tissue microarrays, not-
ably breast, ovarian, prostate, and lung malignancies.
Additionally, NIS expression has been identified in normal bron-
chial epithelium, breast tissue, and salivary glands (14, 15).
Because bronchogenic cysts are embryologically derived from
the foregut, it is plausible that they could express NIS, leading
to uptake of I-131. This has been suggested as a mechanism by
authors of previous case reports but has not been definitively
demonstrated prior to our case. However, the expression of
NIS in the bronchial epithelium alone may not be sufficient to
cause avidity on iodine scintigraphy.

In our patient, the lining of the bronchogenic cyst stained
positive for PAX8 in addition to NIS. PAX8 is a transcription
factor that regulates the development of thyroid, kidney, and
Miillerian tissues (16). Additionally, it is well established to
upregulate transcription of the NIS in healthy thyroid tissue
(17). While it is not typical of lung or bronchogenic cyst epi-
thelium, there have been documented cases of PAXS8 positivity
in pulmonary tissue samples before (18). It is possible that ex-
pression of PAX8 in our bronchogenic cyst case, which in turn



upregulates NIS expression, is the underlying cause of the iod-
ine uptake seen.

RAI uptake outside of thyroid tissue and expected physio-
logic locations can cause undue stress. With our case, we
wanted to highlight a rare, though potential, source of non-
malignant iodine uptake on a whole-body scan. It is important
for clinicians to familiarize themselves with the various causes
of false-positive results on thyroid scintigraphy and interpret
imaging results in conjunction with the patient’s overall clin-
ical picture and risk for recurrence of thyroid cancer.

Learning Points

¢ Bronchogenic cysts can be a rare cause of uptake seen on
iodine scintigraphy.

¢ Expression of NIS in the bronchogenic cyst wall, as shown
by IHC staining in our case, is the predicted cause of iod-
ine uptake in bronchogenic cysts.

e PAXS is a transcription factor that regulates the develop-
ment of thyroid tissue and transcription of the NIS in
healthy thyroid tissue. Expression of PAX8 in the bron-
chogenic cyst wall could possibly be the underlying cause
of NIS expression in our patient.
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