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Introduction

Gallbladder paraganglioma is a very rare tumor and very few
cases have been reported in the literature. Many of these
cases are asymptomatic and reported to have been found
incidentally during an operation performed for cholelithia-
sis, cholecystoduodenal fistula repair for recurrent hema-
temesis, and Roux-en-Y gastric bypass operation for morbid
obesity. Paraganglia differentiate from neural crest cells
during the embryonic period and make up a dispersed
neuroendocrine system near or in the autonomic nervous
system,with extension from the skull base to the pelvic floor.
Paragangliomas are neoplasms originating fromparaganglia.
The most common location of paraganglioma is the adrenal
medulla, which is defined as pheochromocytoma.
The second most frequent region is the carotid body. Para-
gangliomas havebeen reported in the retroperitoneum, head
and neck, paranasal sinuses, urinary bladder, and many
different organs. Paragangliomas are very rare in the
gallbladder. Herein, we present a case of gallbladder para-
ganglioma, a rarity, discovered on thorough radiological

evaluation with whole body cross-sectional imaging. This
case report aims to review the literature on this rare condi-
tion and stress on the need for a thorough evaluation of cases
of paraganglioma of the head and neck to look for more
lesions in the body for identification of patients with familial
paraganglioma syndromes. This shall facilitate the identifi-
cation of gene mutation carriers early in the course of their
disease so that they are brought to surgical attention before
their disease becomes extensive and potentially life-
threatening.

Case History

A 72-year-old woman presented with complaints of heaviness,
pain, and on and off watery discharge from the left ear since the
last 1 year and reduced hearing in both ears, with the left ear
being affectedmore than the right. On examination, a retracted
eardrum was seen on the left side, which otherwise appeared
healthy,withanormal-appearingexternal auditorycanal.High-
resolution computed tomography (HRCT) temporal bone was
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done that showed a soft tissue density lesion in the leftmastoid
antrum extending into the hypotympanum (►Fig. 1A–C). The
external ear canal, facial nerve canal, cochlea, and semicircular
canals were intact. Subtle erosions were seen involving the
medial wall of the mastoid antrum and posterior wall of the
middle ear. Therewas no evidence of ossicular destruction. The
radiological suspicion of glomus tympanicum was raised. We
suggested a contrast-enhanced computed tomography (CECT)
of the head and neck to look for the multicentricity of glomus
tumors. The contrast study revealed multiple soft tissue mass
lesions showing intense homogenous enhancement in the left
hypotympanum extending into jugular fossa and bilateral ca-
rotid spaces (►Fig. 2A–D).

A Ga-DOTATATE positron emission tomography-comput-
ed tomography (PET/CT) scan was done to screen from the
skull base to the pelvic floor to look for more similar lesions.
The CECT revealed multiple intensely enhancing lesions in

the head and neck region (►Fig. 2A–D). Another similar soft
tissue lesionwas seen in the neck of the gallbladder showing
avid enhancement (►Fig. 3A and 3B). This lesion measured
�2.3�2.2 cm in size. The rest of the gallbladder was unre-
markable. The lesions in the head and neck showed strong
somatostatin receptor (SSTR) expression (SUVmax 89.5). The
lesion in the gallbladder region also showed intense Ga-
DOTATATE uptake (SUVmax 90.7) (►Fig. 4). A radiological
diagnosis of multiple paragangliomas was made with the
striking finding of a rare gallbladder paraganglioma. Histo-
pathology report of the lesion in the left hypotympanum
confirmed the lesion to be paraganglioma. On detailed
inquiry, there was no history of a similar condition in any
family member. The patient was given symptomatic treat-
ment for her ear complaints. No major invasive procedure
was done, given the age of the patient and an asymptomatic
course thereafter.

Discussion

Paragangliomas are neoplasms originating fromparaganglia.
Paraganglia differentiate from neural crest cells during the
embryonic period and make up a dispersed neuroendocrine
system near or in the autonomic nervous system, with
extension from the skull base to the pelvicfloor. An exception
is paragangliomaof the adrenalmedulla, which is universally
known as pheochromocytoma. Paragangliomas located out-
side the adrenal gland have been designated as extra-adrenal
paragangliomas.1,2

Fig. 1 Axial (A), Coronal (B), Sagittal (C) non-contrast CT scan of temporal bone showing soft tissue density lesion in the left mastoid antrum
extending into the left hypotympanum. CT, computed tomography.

Fig. 2 Axial CECT scan of the head and neck revealing multiple
intensely enhancing soft tissue lesions in the left hypotympanum
extending into the jugular fossa (A) and bilateral carotid spaces (B–D).
CECT, contrast-enhanced computed tomography.

Fig. 3 Sagittal (A) and Axial (B) CECT images of the abdomen showing
enhancing lesion (marked with arrowhead) concerning the neck
(marked with an arrow) of the gall bladder. CECT, contrast-enhanced
computed tomography.
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Paragangliomas of the head and neck are closely aligned
with the distribution of the parasympathetic nervous sys-
tem, and they most commonly arise at the carotid body,
followed by lesions within the jugular foramen or middle ear
and along the course of the vagus nerve.3 Besides, these
tumors are found in other less common sites including the
orbit, nasal cavity, nasopharynx, thyroidgland, larynx, pineal
gland, and cheek. Extra-adrenal paragangliomas of the ab-
domen arise predominantly from paraganglia closely related
to the sympathetic nervous system and are located in the
retroperitoneum. Other less common locations of abdominal
paragangliomas include the gallbladder, urinary bladder,
prostate, spermatic cord, uterus, and duodenum.

There is limited literature regarding gallbladder para-
ganglioma, according to which most of the cases were
discovered incidentally during cholecystectomy, and some
of these presented with right upper quadrant pain. One case
had manifested with gastrointestinal bleeding.4 In our case,
the asymptomatic gallbladder mass was discovered inciden-
tally on PET-CT images of the abdomen.

Biliary system paragangliomas are predominantly seen in
females and are discovered in the fifth to sixth decades of life.
Because these tumors are nonfunctioning, they are typically
discovered secondary to their complications, such as
obstructive jaundice, right upper quadrant pain, and gastroin-

testinal bleeding, or incidentally during gallbladder or unre-
lated surgery. They are most commonly located in subserosa.
Interestingly, all these tumors are nonfunctioning. Thus, they
mimic chromaffin-negative extra-adrenal tumors found in the
head, neck, and mediastinal region, as opposed to the extra-
adrenal retroperitoneal paragangliomas.

Extra-adrenal tumors are more commonly malignant
than adrenal tumors. Distinguishing malignant tumors
from benign paraganglioma is not histologically easy. None
of the suggested histologic features can independently pre-
dict the biological behavior of tumors. However, coarse
nodularity, absence of hyaline globules positive for periodic
acid–Schiff, and an extra-adrenal location are known to be
suggestive of a malignant nature. Distant metastasis, which
can be seen on imaging, is the most reliable and definitive
indicator of malignancy.5,6

Primary gallbladder paragangliomas theoretically arise
from the primordia of hepatic plexus, which innervates the
gallbladder, and are formed from sympathetic and parasym-
pathetic fibers of the left vagus nerve and celiac plexus.7

It is important to realize that primary gallbladder para-
gangliomas, although rare, may occur, and should be consid-
ered in the differential diagnosis of gallbladder lesions. A
careful search should be performed, as in this case, for the
possible associationwith familial paraganglioma syndromes.

Fig. 4 Axial DOTATE PET-CT scan images showing multiple SSTR expressing intensely enhancing lesions in the head and neck (SUVmax 89.5).
Another lesion is seen in the region of gall bladder showing avid enhancement and intense Ga-DOTATATE uptake (SUVmax 90.7). PET-CT,
positron emission tomography-computed tomography; SSTR, strong somatostatin receptor.
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Extra-adrenal paragangliomas can be found in practically
every site inwhich paraganglia are known to occur. Although
these tumors occur in a variety of anatomic locations, they
have nearly identical imaging features, including a homoge-
neous or heterogeneous hyperenhancing soft-tissue mass at
CT, multiple areas of signal void interspersed with hyperin-
tense foci (salt-and-pepper appearance) within the tumor
mass at magnetic resonance imaging (MRI), and an intense
tumor blush with enlarged feeding arteries at angiography.
Therefore, when hypervascular masses are seen in specific
locations of the body, the possibility of paragangliomas
should always be considered.

Most paragangliomas are solitary and arise sporadically,
they can be multicentric, and familial occurrence is well-
recognized in them. The incidence of multicentricity is�10%
of the total cases.8 Familial paragangliomas constitute �10%
of cases, and 35 to 50% of cases of familial paragangliomas
have multicentric tumors.9,10 Thus, careful family history is
required, and relatives of a familial case should be screened
for paraganglioma. These familial tumors are commonly
associated with these conditions: multiple endocrine neo-
plasia (MEN IIA and IIB) and neuroectodermal syndromes
(tuberous sclerosis, neurofibromatosis, and von Hippel-Lin-
dau disease). Paragangliomas may also occur as part of
Carney’s triad. Familial paragangliomas are most commonly
observed after the third decade of life although they can be
seen in the early teen years. Another characteristic feature of
familial tumors ismulticentricity and bilaterality. So far, only
one biliary system paragangliomawith a familial association
has been reported.11 Our patient had no family history of
endocrine neoplasia.

Molecular genetic screening of all head and neck para-
gangliomapatients formutationsof thegenes SDHB, SDHC, and
SDHD is recommended. Whenever a mutation is detected, the
affected patient should undergo a thorough clinical examina-
tion, an MRI with contrast medium of the head and neck, the
thorax and the abdomen as well as catecholamines or meta-
nephrines in the plasma or 24-hour urine.

The identification of patientswith familial paraganglioma
syndromes will, in addition with follow-up examinations,

lead to early detection of head and neck paragangliomas and
pheochromocytomas in the future. In turn, carriers identi-
fied early in the course of their disease can be brought to
surgical attention before their disease becomes extensive
and potentially life-threatening.
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