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Abstract

Differentiating the neck mass between carotid body paraganglioma and recurrent papillary thyroid carci-
noma is occasionally difficult. Methods: We report a 66-year-old woman with previous history of papillary
thyroid carcinoma, and a 3-cm-sized, non-tender, rapid-growing mass was found over right submandibular
region two years later. Recurrent thyroid cancer was suspected initially. Results: Repeated cytology investi-
gations showed metastatic carcinoma. Neck magnetic resonance imaging (MRI) and biopsy finally revealed
paraganglioma over carotid bifurcation. Conclusion: Carotid body tumors is highly related with neck paragan-
glioma, but difficultly indistinguishable from thyroid lesions or metastatic lymphadenopathy. Biopsy is better
diagnostic choice than cytology. It might have related with germline mutations. Surgical removal is first-line
treatment, and radiotherapy are suggested if unresectable. (J Intern Med Taiwan 2018; 29: 317-322)
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Introduction

Carotid body tumors (CBT), chemodectoma,
arise from paraganglionic tissue in the bifurca-
tion of the common carotid artery (CA). Generally,
they are clinically silent and found incidentally. The
carotid body is derived from both mesoderm of the
third branchial arch and neural crest ectoderm, while
accessory thyroid tissue, arising from endoderm, is
usually not to existing in carotid body'-2. Magnetic
resonance imaging (MRI) plays a pivotal role in the
diagnosis and preoperative workup of these tumors!.
Here we report a 66-year-old woman with previous
history of papillary thyroid carcinoma, newly-exist-

ing with chemodectoma, which was suspected as

recurrent thyroid cancer via cytology. Series publica-
tions are reviewed for introducing the forgotten term

of carotid body paraganglioma, chemodectoma.

Case report

A 66-year-old woman was noted of palpa-
ble thyroid nodules on health check-up. The nod-
ules were elastic without tenderness and estimated
smaller than 1 cm. Thyroid ultrasonography revealed
hypoechoic nodules with peri-nodular vascularity
(Fig. 1A). Aspiration cytology in the left nodular
goiter showed atypical cells and right total thyroid-
ectomy and left enucleation thyroidectomy were
carried out. Papillary thyroid microcarcinoma was
found in the both side thyroid lesions (pT1aNOMO,
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stage I) (Fig. 1B). Radioactive iodine is not indicated
for ablation.

Post-operatively, she took Levothyroxin 50mcg
once daily for replacement. Serial thyroglobulin
levels were all below 0.20 ng/mL in the following
months. Serial anti-thyroglobulin antibody levels
downgraded from 379.8 1U/mL to 149.7 IU/mL.
Two years later, one 3-cm-sized, non-tender, rapid
growing, and hard mass was noted over the right
lower neck, and neck ultrasonography revealed one
hypoechoic mass with prominently intra-nodular
vascularity (Fig 1C). Fine needle aspiration cytology
was diagnosed as carcinoma (Fig. 1D). Neck MRI

was performed because of its multiplanar capabil-

ity, high sensitivity for contrast enhancement, lack
of ionizing radiation, and higher sensitivity than CT
in soft tissue tumors. It reported one 4.3 x 2.7 cm
well-defined tumor displacing carotid artery, (Fig.
2A & B), and further fluorodeoxyglucose positron
emission tomography (FDG-PET) was suggested
for the character of rapid growing tumor, and higher
standardized uptake value (SUVmax, 8.4) was mea-
sured (Fig. 2C). Biopsy pathology showed nested
tumor cells with regular-sized nuclei and some
vessels in the stroma. (Fig. 3A & B). Paraganglioma
in right carotid body was impressed. Considering
tumor location and surgical risk (Shamblin classifi-

cation),>3# cisplatin-based radiotherapy (6600 cen-

-

Figure 1. (A) Thyroid sonography revealed a left hypoechoic nodular goiter with peri-nodular hypervascularity, which
was proved to be papillary thyroid microcacinoma. (B) Pathology of original papillary thyroid microcarci-
noma without metastasis of lymph nodes. (C) Neck sonography revealed one hypoechoic nodular lesion
(3.53 x 3.18 x 1.99 cm), over level Il area, right side. (D) Cytology of right hypoechoic nodular lesion.
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tigray) was given for tumor rapid growing character
rather than surgical removal. The patient is under
stable disease condition with shrinkage carotid
body tumor till now after treatment started for five

months.

Discussion

Carotid body tumors (CBT), chemodectoma,
account for more than 50% of head and neck para-
ganglioma and 60 % located at the carotid bifurca-
tion?. Additional sites of origin include the jugular

bulb, the vagal nerve at the nodose ganglion, and

the middle ear. Carotid body paraganglioma often
present as slow growing, non-tender neck masses
located just anterior to the sternocleidomastoid
muscle at the level of the hyoid. Occasionally the
tumor mass may transmit the carotid pulse or dem-
onstrate a bruit or thrill.

To establish the diagnosis of a CBT, imaging
modalities such as ultrasonography, computed
tomography, magnetic resonance imaging (MRI),
and digital subtraction angiography are impor-
tant.> The MRI findings show low signal inten-

sity in T1-weighted sequences and a hyperintense

Figure 2. Neck MRI showed a well-defined tumor (A & B, arrow), and FDG-PET showed higher stan-
dardized uptake value (SUVmax, 8.4).
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Figure 3. Nested tumor cells with regular-sized nuclei (immunocytochemical stains: synaptophysin (+), chromogranin
(+), GATA-3 (+), sustenticular cells S-100 (+), and very scanty Ki-67 (+).

signal in T2-weighted sequences. Shamblin et al,?
in the 1970s suggested a surgical classification of
CBTs into 3 groups, which was according to the
gross tumor vessel relationship and was based on
the intraoperative findings and postoperative spec-
imen examinations.> Group 1 tumors were mini-
mally attached to the vessels and easily resectable.
Group 2 tumors seemed partially surrounding the
vessel and were more adherent to vessel adventitia,
which were difficult to dissect but may be able to
careful resection. Group 3 tumors had an intimate
adherent relationship to the entire circumference of
the carotid bifurcation, and surgical dissection was
impossible even in the hands of experienced vas-
cular surgeons. Therefore, required sacrifice of the
ICA with vessel replacement.?34

Shamblin classification has been widely used
as a predictor of vascular morbidity and for surgi-
cal policy.23#* It helps make therapeutic options
including surgical excision, conventional radio-
therapy, and stereotactic radiosurgery. If the inter-
nal carotid is encased in tumor or damaged during
resection, immediate repair/replacement should be
performed. Radiotherapy is a treatment option for
giant and recurrent carotid body paragangliomas,
advanced and unresectable, as well as in multiple

tumors,’” and with malignant carotid body paragan-

gliomas metastatic to the regional lymph nodes. 367
The incidence of cranial nerve injury remains strik-
ingly high, ranging from 20% to 40%.>%7 In 20%
of patients the neurological deficits are permanent.
7 Our patient’s tumor located at right carotid space,
displacing external carotid artery (ECA) and inter-
nal carotid artery (ICA), so she received CCRT
instead of surgery. The tumor shrinks gradually in
series image follow-up.

Papillary thyroid carcinoma is the most
common thyroid malignancy. In recent decades,
numerous clinical reports have revealed an
increased incidence of both papillary thyroid carci-
noma (PTC) and papillary thyroid microcarcinoma
due to high-resolution ultrasonography®. Most PTC
patients show a good prognosis with long-term mor-
tality rate around 5-10%. Prior retrospective review
in Taiwan, the non-incidental papillary thyroid
microcarcinoma (PTMC) presenting with distant
metastases have a much higher incidence of multi-
focal lesions and a high mortality rate. Subtotal thy-
roidectomy is sufficiently therapeutic strategy for
incidental PTMC. 8 Another retrospective review in
patients with multifocal papillary thyroid carcinoma
(PTC) showed that patients in the multifocal PTC
group were older and had a smaller mean tumor

size, a more advanced tumor staging. They also
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revealed higher percentage of non-remission status
in comparison with those having solitary PTC®. As
our patient initially diagnosed as multifocal PTC
(right and left side), a more aggressive tumor pattern
is concerned. Therefore, repeat cytology and biopsy
were arranged to differentiate diagnosis from other
neck pathology. It is difficult to diagnosis via neck
ultrasonography and cytology. Therefore, biopsy is
important if equivocal cytology result.
Pheochromocytomas (Pheo) and paragangli-
omas (PGL) are rare tumors with heterogeneous
genetic background. Malignancy is rare but it fre-
quently associates with SDHB mutations. Cur-
rently, we know that thoracic paraganglioma might
related with germline of SDHx, SDHAF2, MAX
and TMEMI127 mutations.!%!! In 2013, a case was
diagnosed as papillary thyroid carcinoma associated
with paraganglioma and Dandy-Walker Malforma-
tion was reported whose SDHD mutation positive.
The authors have noted that SDHx mutations can
cause familial paraganglioma syndromes. These
combinations currently supposed to be an atypical
MEN syndrome or a subtype of MEN syndrome.!%-11
Unfortunately, our patient refused genetic survey.
In conclusion, carotid body tumors are rare
tumors but highly related with neck paragangli-
oma, which are mostly benign tumor. A neck mass
should be evaluated thoroughly and carefully, either
by neck sonography, images, fine needle aspiration
cytology or even tissue biopsy, especially for recur-
rent tumors or previous history of papillary thyroid

carcinoma.
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