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CASE REPORT

SDHB mutated paraganglioma imitating thyroid
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ABSTRACT

Paragangliomas of the head and neck are uncommon tumors arising from parasympathetic ganglia. Paragangliomas are mostly
asymptomatic and may manifest as palpable mass of neck. The morphologic features are non-specific and comparable to the other
neuroendocrine tumors. Most of hereditary cases are associated with alterations in genes of succinate dehydrogenase (SDH).
SDHA and SDHB immunohistochemistry is considered as reliable screening method to detect tumors with genetical alterations.
Of note, SDHB mutated paragangliomas have the highest risk of local recurrence, distant metastasis and the development of other
tumor phenotypes, which are associated with mutation. Therefore, active surveillance of patients and early surgical treatment are
essential. In contrast, SDHB mutated head and neck paragangliomas was considered as completely benign tumors, although, the
latest literature describes more controversial cases, which may increase awareness. Here, we present a rare case of 21 years old
female with asymptomatic neck paraganglioma, which was unexpectedly diagnosed after pathological and immunohistochemical
testing of removed thyroid gland and showed unusual immunohistochemical variation for SDH mutation.
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1. INTRODUCTION

Head and neck paragangliomas (PGs) originate from the gan-
glia of the parasympathetic system. 60% of these cases arise
in carotid body, the remaining cases are localized in middle
ear (30%), along the vagal nerve (10%) or occasionally in
larynx.[1] Most of tumors are asymptomatic and may be
detected as palpable, painless mass of neck.[1, 2] Less than
1% of head and neck PGs are functional with catecholamine
production. A slight female predominance is noticed. Mostly,
these tumors arise in 5th-6th decade, but earlier presence is
more frequently associated with hereditary syndromes.[1–3]

The preoperative diagnosis of neck PGs may be difficult be-
cause of its non-specific radiological appearance and low
hormonal activity. Fine needle aspiration is mostly non-
diagnostic.[2–4] The precise frozen section diagnosis may be
complicated because the morphology of the tumor is often
disorganized and histological features like sustentacular cells
are often unrecognizable. Therefore, these tumors tend to
be misdiagnosed intraoperatively. The diagnosis of PGs is
usually confirmed after surgery by complete histological and
immunohistochemical evaluation.[5]

Histologically, the majority of PGs are composed of rounded
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cells with clear cytoplasm and almost always with well-
developed nested architecture of “zellballen” pattern which
is surrounded by a prominent vasculature and thin fibrotic
capsule. Non-specific morphologic appearance may cause
difficulties to diagnose PGs without immunohistochemical
testing. The tumor cells are positive for neuroendocrinal
markers, negative for keratins and the sustentacular cells are
positive for S100.[3, 6] Paragangliomas can be misdiagnosed
with the others neuroendocrine-morphology resembling tu-
mors like medullary thyroid carcinoma.[2, 5]

When diagnosis of paraganglioma is established, a testing
for hereditary syndromes must be considered, because para-
gangliomas and pheochromocytomas (PG/PHEO) are among
the most highly hereditary of all neoplasm. At least one third
of these tumors are associated with proved germline muta-
tions.[1, 3, 6, 7] Approximately 15% of all PG/PHEO have au-
tosomal dominant germline mutations in succinate dehydro-
genase (SDH) subunit genes such as SDHA, SDHB, SDHC,
SDHD and SDHAF2 (a flavination and assembly factor).[8]

These patients have higher risk for multiple PG/PHEO, also,
renal cell carcinomas (RCC), gastrointestinal stromal tumors
(GIST) and pituitary adenomas.[3, 6] Of note, SDHB mu-
tated paragangliomas have been associated with higher rate
of metastasis (from 30% to 71%). In contrast, only 3%
of SDHB non-mutated tumors are metastatic.[8, 9] SDHA
and SDHB immunohistochemistry is considered as reliable
method to select patients for genetic consultation. Of note,
the clinical course of SDHB mutated head and neck paragan-
gliomas still remains inconsistent. Formerly, it was shown,
that patients harboring SDHB mutations had unilateral late-
onset head and neck paragangliomas without evidence of
recurrence or malignancy.[10] In the latest literature SDHB

negative head and neck paragangliomas not only metasta-
sized, occurred for younger patients but also had variable
manifestation of the SDHB-linked tumor syndrome, includ-
ing catecholamine producing pheochromocytomas.[11, 12] Of
these reasons, SDHB mutated head and neck paragangliomas
may require a long-term follow-up for patients and testing
for their family members as well as SDHB mutated tumors
in other localizations.[1, 3, 12–14]

2. CASE PRESENTATION
A 21-year-old female with palpable neck nodule, which was
noticed 2 years ago, was subjected to ultrasound examina-
tion. A hypoechogenic, well-vascularized, 19 mm × 10 mm
in diameter structure, comparable to thyroid tissue was de-
tected above the isthmus of thyroid. The American College
of Radiology (ACR) TI-RADS system was used to evaluate
likelihood of malignancy according to ultrasound findings
of thyroid nodules. It revealed mildly suspicious nodule
because of hypoechogenicity (see Figure 1). Technetium
99m pertechnetate thyroid scan and a single-photon emission
computerized tomography (SPECT) showed normal thyroid
tracer uptake (0.7%). SPECT images showed tracer uptake
above the right thyroid lobe and isthmus, considered as up-
take in the pyramidal lobe (see Figure 2). The diagnosis of
thyroid carcinoma was not excluded, and fine needle aspi-
ration revealed non-diagnostic cytology. Of this reason, it
was decided to follow up the nodule radiologically before
second aspiration, which should have been performed after 3
months at the earliest. Two months later, the size of structure
increased to 20 mm × 21 mm in ultrasound examination.
This time, surgical treatment was recommended because of
the young age of the patient and notably increased size of
the nodule in short period without repeated aspiration.

Figure 1. An ultrasound examination showing a hypoechogenic, well-vascularized structure, comparable to the thyroid
tissue

6 ISSN 2331-2726 E-ISSN 2331-2734



http://crcp.sciedupress.com Case Reports in Clinical Pathology 2018, Vol. 5, No. 2

Figure 2. The SPECT test showing normal thyroid function

2.1 Surgical treatment
Informed patient consent had been obtained before the pro-
cedure. The patient was brought under general anesthesia
with endotracheal intubation; surgery was performed by the
cervicotomic approach. A resection of the pyramidal thy-
roid gland and isthmus was performed. Nodule with small
amount of surrounding thyroid tissue was sent for urgent
histological examination. The medullary thyroid carcinoma
was suspected, and it was decided to perform thyroidectomy
and bilateral central lymphadenectomy. The operation and
early postoperative period showed no major complications.
The patient was discharged from the hospital on the fourth
postoperative day.

2.2 Gross and histological features
Fragment of thyroid gland measuring 4.0 cm × 1.3 cm × 1.3
cm and weighing 6 g was sent for pathological examination.
Grossly, the specimen contained brownish nodule 1.2 cm
× 1.1 cm × 1.2 cm in size, with small hemorrhages. The
residual lobe 5 cm × 2.5 cm × 1 cm, weighing 13 g, and
the other lobe 4.5 cm × 2.5 cm × 1 cm, weighing 11 g, did
not show any macroscopic changes. Soft tissues of neck
contained two lymph nodes, measuring 0.3 cm and 0.5 cm.

Microscopically, encapsulated tumor had nested architecture
composed of “zellballen” pattern with fibrovascular septa-
tion and moderate cellularity. Tumor was formed of medium
sized epithelioid cells with slightly eosinophilic or clear cy-
toplasm and monomorphic, medium sized, round or oval,
hyperchromic nuclei with low mitotic activity (1 mitosis / 50
HPF) (see Figure 3). Intravascular invasion in the capsule
was observed. No necrosis was detected. Distance between
tumor and thyroid follicles was 0.45 mm. Surgical margins
were free of tumor. Thyroid tissue and lymph nodes did not
contain any significant changes.

Figure 3. A. Intraoperative histology of paraganglioma
(H&E staining, ×200). B. Paraganglioma with nested
architecture and distinct “zellballen” pattern separated by
fibrovascular stroma and formed by epithelioid cells (H&E
staining, ×200).

Immunohistochemically, tumor cells showed strong positive
granular cytoplasmic reaction for neuroendocrine markers
(Synaptophysin and Chromogranin A) and were negative
for Pancytokeratin (PanCK), TTF1, Thyroglobulin (THY),
Thyroid peroxidase (TPO), PAX8, Calcitonin and polyclonal
Carcinoembryonic Antigen (pCEA). Sustentacular cells, sit-
uated around tumor nests, were positive for S100. Ki67
proliferative activity was approximately 15% (see Figure 4).
Staining for SDH mutations was performed as well. SDHA
showed strong cytoplasmic reaction and SDHB showed mod-
erate cytoplasmic reaction (see Figure 5), compared with
internal and external (kidney tissue) controls. Therefore,
germline mutations in SDH subunits were not suspected
immunohistochemically.
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Figure 4. Immunohistochemical features in paraganglioma: A. Strong positive granular cytoplasmic reaction for
Synaptophysin (×200). B. Strong positive granular cytoplasmic reaction for Chromogranin (×200). C. Positive reaction for
S100 in sustentacular cells, situated around the tumor cells (×200). D. Ki67 proliferative activity was approximately 15%
(×200).

Figure 5. A. Strong positive granular cytoplasmic reaction
for SDHA (×200). B. Moderate positive granular
cytoplasmic reaction for SDHB (×200).

The conclusion of pathological examination was encapsu-
lated paraganglioma (12 mm) in parathyroid soft tissue with
intravascular invasion in the tumor capsule. Tumor was mod-
erately differentiated, 4 points according Grading system for
adrenal pheochromocytoma and paraganglioma (GAPP).

2.3 Genetic evaluation
Considering tumor presentation at early age, molecular ge-
netic testing (NGS, Next Generation sequencing) was per-
formed to identify associations with hereditary syndromes.

Test included VHL, RET, SDHB, SDHC, SDHD, SDHAF2,
TMEM127, MAX, NF1, FH genes. Analysis revealed mu-
tation in SDHB gene (c.213G>A(p.Met71Ile) at 3 exon).
Diagnosis of hereditary paraganglioma-pheochromocytoma
syndrome (PGL4) was established.

2.4 Further surveillance
After PGL4 syndrome diagnosis, full patient examination
for tumors in other localizations was performed. Periodic
visits to endocrinologist were recommended. Surveillance
of patient encompass clinical and biochemical evaluation for
abdominal, head and neck PGL, RCC and GIST: 1) urinary
metanephrines and catecholamines testing and/or plasma
metanephrines testing annually; 2) neck-chest-abdominal-
pelvic CT, MRI, 123I-MIBG +/- octreotide scintigraphy or
PET scan, if catecholamines are elevated; 3) neck-chest-
abdominal-pelvic CT or MRI scan every two years; 4) 123I-
MIBG scintigraphy every four or five years.

Currently, more than nine months after the surgery, the pa-
tient is asymptomatic, without any laboratory or radiologic
evidence. In the near future, the neck-chest-abdominal-pelvic
PET scan is going to be performed one year after surgery to
exclude and monitor any residual, recurrent or newly arising
tumor.

3. DISCUSSION
Head and neck paragangliomas are rare tumors, which covers
only 0.012% of all head and neck tumors and less than 3%
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of all paragangliomas.[1] The diagnosis of paraganglioma
is difficult to confirm by using ultrasound sonography or
computed tomography (CT) scan. Fine needle aspiration
mostly helps to exclude malignant tumors of thyroid but does
not approve diagnosis of paraganglioma. Radiologically, PG
typically shares similar features as common types of thyroid
neoplasms. Tumor appears as a solid hypoechogenic nodule
on ultrasound sonography and as a low-density mass on CT
scans.[2, 15]

In our case, PG was closely located to thyroid gland. Mi-
croscopically, distance between thyroid tissue and the tumor
was only 0.45 mm. Therefore, its evaluation was difficult in
intraoperative frozen section analysis. Of these reasons, the
nodule has been considered as thyroid tumor at first.

Regarding to anatomical localization of our represented tu-
mor, the differential diagnosis was focused in primary thyroid
tumors. Because of PGs rarity in this localization, intraoper-
ative frozen section analysis rarely results in correct diagno-
sis.[2, 5, 16] Cases from thyroid gland mostly indicate various
diagnoses of thyroid tumors, but PGs in this localization are
rarely correctly diagnosed at first.[2, 17] Kim et al.[5] posted
in retrospective study that none of the 7 PGs cases in the
thyroid gland were diagnose correctly during intraoperative
frozen section analysis. These cases were misdiagnosed with
medullary thyroid carcinoma (57%, 4/7), thyroid carcinoma
(14.3%, 1/7), follicular carcinoma (14.3%, 1/7) and Hürthle
cell carcinoma (14.3%, 1/7).

In our case, medullary thyroid carcinoma was the most chal-
lenging part, due to architectural similarities. Medullary
carcinoma may mimic paraganglioma (paraganglioma like-
variant) with nested architecture, low cytological atypia and
expression of neuroendocrinal differentiation.[18] These two
entities are separated only by immunohistochemical staining:
medullary thyroid carcinoma is mostly positive for epithe-
lial markers, Calcitonin, CEA, TTF1 and PAX8. The lack of
S100 positive sustentacular cells in medullary carcinoma also
facilitate differential diagnosis. A distinction between these
neoplasms is essential, because management and follow-up
strategy vary greatly.[2, 6]

Further differential diagnosis includes hyalinizing trabecular
tumor, also known as paraganglioma like adenoma. This
peculiar type of follicular cell neoplasm is formed by charac-
teristic trabecular structures with prominent intratrabecular
hyalinization and delicate vascularization. By immunohis-
tochemistry, tumor is positive for Thyroglobulin, TTF1 and
shows unique expression of Ki-67 in cell membranes. An-
other difficulty is parathyroid adenoma of its histological
appearance and neuroendocrinal differentiation. Fortunately,
only parathyroid adenoma is positive for Parathyroid Hor-

mone (PTH) immunostaining.[16, 19]

In addition, atypical follicular carcinoma or oncocytic
(Hürthle cell) carcinoma are less confusing. In contrast to
paraganglioma, these neoplasms of thyroid gland will be
positive for epithelial markers, Thyroglobulin, TTF1 and
PAX8. Moreover, the differential diagnosis for neck paragan-
gliomas includes lymph nodes that may harbor metastatic
tumor especially other neuroendocrine tumors like Merkle
cell carcinoma. All these entities will be positive for Cytok-
eratins and residual lymphoid tissue may be observed.[1, 2]

In this case, a system called grading system for adrenal
pheochromocytoma and paraganglioma (GAPP)[20] was used
to predict the risk of metastasis. GAPP criteria include histo-
logical pattern, cellularity, comedo type-necrosis, capsular
or vascular invasion, Ki67 labelling index and catecholamine
production. Our tumor was scored with 4 points (1 point
for moderate cellularity, 1 point for presence of vascular
or capsular invasion and 2 points for Ki67 labelling index
higher than 3%) and assigned to moderately differentiated
type. Although, GAPP is not reliable enough and it has been
noticed that inclusion of SDHB staining to GAPP may help
to increase accuracy to predict risk of metastasis.[21]

Head and neck paragangliomas are associated with SDH
mutations in 40% of cases.[1, 22] The utility of SDHA im-
munohistochemistry may be limited in this cohort.[23] Gen-
erally, SDH mutations in the head and neck paragangliomas
occur in SDHB, SDHD, SDHC and rarely SDHAF2 genes.
When one or more of these genes are mutated, SDHB im-
munohistochemical staining is negative.[3, 8, 24] SDHB im-
munohistochemistry is considered as reliable method of its
high sensitivity, which can reach almost 95%, and sufficient
specificity, which is higher than 80%. Although, not all SDH
mutated tumors like in our represented case will show neg-
ative staining. Therefore, genetical consultation should be
recommended considering young age and other significant
indications.[3, 13, 14, 25]

Although, paragangliomas are still considered as tumors
with uncertain malignant potential, the specific genetic alter-
ations allow distinction of risk of aggressive disease. SDHB
mutated tumors has highest risk of metastasis and, there-
fore, overall survival is poor with 11%-36% in 5 years,
though it is more important in chest-abdominal-pelvic local-
izations.[1, 26, 27] Head and neck paragangliomas have higher
risk for SDHD mutation carriers (60%-79%), but SDHB mu-
tated head and neck paragangliomas may also have potential
for malignancy.[11] Although, previously SDHB negative
tumors in this localization were considered as completely
benign,[10] they may metastasize, be multiple (15%) or even
have associations with pheochromocytomas (2%) and other
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non-paraganglionic tumors (3%) in some cases.[11, 12] Of
these reasons, SDHB mutated head and neck tumors do not
have to be single out entirely from SDHB mutated tumors in
other localizations, considering further surveillance.[11]

After detection of genetical mutations in SDH family genes,
patients with hereditary PG syndromes should be closely ob-
served not only for potential tumor recurrence, multifocality
and distant metastases, but also newly arising tumors in other
typical locations.[3, 8, 27, 28] Active multicomplex surveillance
may help to diagnose neoplasm in early stages, manage them
with surgical treatment and prevent spreading of malignan-
cies.[29]

In conclusion, the diagnosis of neck paragangliomas, which
are close to thyroid gland, may be difficult based on pre-
operative radiological imaging and histological evaluation
without immunohistochemical staining.

Secondary, the possibility of false positive SDHB staining
in paragangliomas should not be ruled out and genetic test-
ing must be recommended according other indications like
young age, because hereditary paragangliomas syndromes
requires careful monitoring of the patient.
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