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INTRODUCTION:  Paragangliomas  are  neuroendocrine  tumors  arising  from  chromaffin  cells  located  in  sym-
pathetic  paraganglia.  Mediastinal  paragangliomas  are  extremely  rare and  can  be classified  as  functional
or non-functional  according  to their  ability  for secreting  catecholamines.  Patients  can  be asymptomatic
and  the  diagnosis  is  usually  incidental.  Complete  surgical  resection  remains  the  standard  of  care for
paragangliomas.
PRESENTATION  OF  CASE:  We  present  a 44-year-old  woman  with  a functional  mediastinal  paraganglioma
incidentally  found  during  the  perioperative  imaging  workup  for  a diagnosed  breast  carcinoma.  Chest
radiograph  and  computed  tomography  (CT) showed  a well-defined  lesion  in  the  posterior  mediastinum
suspicious  for an  esophageal  malignancy.  Endoscopic  and  CT-guided  biopsies  were  performed  confirm-
ing  the  diagnosis  of  a neuroendocrine  tumor.  Laboratory  studies  showed  elevated  catecholamines  and
chromogranin  A  levels,  consistent  with  a paraganglioma.  Appropriate  pre-operative  management  was
done  and successful  surgical  resection  without  catecholamine  related  complications  was  achieved.
DISCUSSION:  The  workup  and  treatment  of incidentally  discovered  adrenal  and extra-adrenal  lesions  are
controversial.  Because  of  the absence  of symptoms  and  the  wider  differential  diagnosis  of extra-adrenal
lesions,  an  attempt  for biopsying  and  surgically  remove  these  lesions  prior  to biochemical  testing  is  not
an uncommon  scenario,  although  this  could  be potentially  harmful.  Surgeons  should  have  an  index  of

suspicion  for  catecholamine-secreting  tumors  and  hormonal  levels  should  be assessed  prior  to  biopsy  or
surgical resection.
CONCLUSION:  Surgeons  should  consider  paragangliomas  as  a differential  diagnosis  for  extra-adrenal
lesions.  Biochemical  testing  with  catecholamines  and chromogranin  A  levels  should  be performed  prior
to biopsy  or  surgical  removal  in order  to  avoid  catastrophic  complications.

© 2017  The  Authors.  Published  by  Elsevier  Ltd  on  behalf  of  IJS Publishing  Group  Ltd.  This is  an  open
he  CC
access  article  under  t

. Introduction

Paragangliomas are uncommon neuroendocrine tumors origi-
ating from chromaffin cells located in extra-adrenal sympathetic
anglia. Whereas ninety percent of adrenergic tumors originate in
he adrenal medulla and are known as pheochromocytomas, the
emaining 10% are extra-adrenal and are called paragangliomas
1]. The incidence of paragangliomas has been reported to be

etween 2–8 cases per million people yearly [2], although autopsy
eries have shown higher prevalence suggesting that a consider-
ble number of these tumors are not diagnosed during life [3].
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Paragangliomas, also called extra-adrenal pheochromocytomas,
are classified as functional or non-functional according to their abil-
ity to produce and release catecholamines [4]. Paragangliomas can
be found in a number of locations including the abdomen (80–95%),
pelvis and head and neck (5%), and in the thoracic cavity (10%)
[1,5]. Paragangliomas occurring in the mediastinum are extremely
rare and account for only 1–2% of all paragangliomas and less than
0.3% of all mediastinal tumors [6,7]. Mediastinal paragangliomas
can originate in the anterior and posterior mediastinum where
they arise from para-aortic and para-vertebral sympathetic ganglia
respectively [8,9]. Between 50%–80% of the patients with paragan-
gliomas are asymptomatic and the diagnosis is usually incidental

or related with the mass affect caused by the tumor [8,10,11].
Complete surgical resection is the standard of care for patients
diagnosed with paraganglioma. However, surgeons must consider
catecholamine-secreting tumors as a differential diagnosis, and the
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a well circumscribed opacity (arrow) located in the posterior mediastinum.
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Fig. 1. Chest X-ray. (A) Posteroanterior and (B) lateral views showing 

ppropriate laboratory studies should be done prior to any biopsy
ttempt or surgical removal in order to avoid the devastating com-
lications associated with tumor sampling and manipulation [12].

. Presentation of case

A 44-year old woman with history of lupus and asthma
nderwent a partial mastectomy for a cT1N0 infiltrating ductal
reast carcinoma diagnosed by mammography. A perioperative
hest radiograph was notable for a large posterior mediasti-
al mass (Fig. 1). On chest computed tomography (CT) scan, a

 × 6.4 cm posterior mediastinal mass encasing the distal esoph-
gus and the aorta was evidenced (Fig. 2). Due to the suspicion
or an esophageal tumor, an endoscopic ultrasound (EUS) and
ne needle aspiration were done which suggested a sarcoma.
fter review by a multidisciplinary team and due to the con-
ern for an inaccurate diagnosis, a CT-guided core biopsy was
erformed giving the diagnosis of a neuroendocrine tumor.
t this point it was decided to perform laboratory studies.
arkedly elevated plasma metanephrines (2.55 nmol/L, nor-

al  < 0.45 nmol/L), normetanephrines (55.8 nmol/L, normal < 0.89

mol/L) and an elevated chromogranin A level of 2969 ng/mL
normal < 50 ng/mL) confirmed the diagnosis of a neuroendocrine
umor. 123I-metaiodobenzylguanidine (MIBG) scintigraphy sup-

ig. 3. Intraoperative view. (A) Well defined encapsulated mass (arrow) identified above
orta  (Ao).
Fig. 2. Chest computed tomography. Hypodense mass (arrow) measuring 5 × 6.4 cm
encasing the distal esophagus and aorta.
ported the diagnosis of a solitary neuroendocrine tumor consistent
with a paraganglioma.

The patient remained asymptomatic. Preoperative preparation
involved increasing doses of phenoxybenzamine, a non-selective

 the diaphragm (Dp). (B) Dissection and resection of the mass (arrow) abutting the
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located in the posterior mediastinum that was discovered inciden-
ig. 4. Intraoperative view after surgical resection. Aorta (Ao), Diaphragm (Dp).

lfa blocker, salt and volume loading and daily communication with
he patient over the two weeks of medical treatment. The patient
as taken to the operating room. Intra-operative monitoring

ncluded an arterial line and urinary catheter. A left posterolat-
ral thoracotomy in the seventh intercostal space was performed.
he mass was easily identified above the diaphragm and abut-
ing the aorta (Fig. 3). The left lower lobe was  adherent to the

ass requiring a small wedge resection of lung. The inferior pul-
onary ligament was divided. The mass abutted but did not invade

he esophagus, however it was encompassing fifty percent of the
ortic wall. The mass was dissected off the aorta and freed from
he esophagus with liberal clipping and tying of ample vascu-
ar supply (Fig. 4). The patient maintained hemodynamic stability
hroughout the dissection. The tumor was excised in entirety with-
ut capsular disruption. The estimated blood loss was 150 mL
nd operative duration was 150 min. The extubated patient was
bserved in intensive care overnight and discharged home on post-
perative day 3. The excised mass had a maximum diameter of
.5 cm (Fig. 5) and the histological diagnosis was  consistent with

 paraganglioma. Post-operative metanephrine, normetanephrine
nd chromogranin A levels obtained two weeks postoperatively
ere normal at 0.11 nmol/L, 0.27 nmol/L and 42 ng/mL respectively.
enetic testing for all of the succinyl dehydrogenase mutations was
one and the results were negative. After five years of follow-up,
he patient was asymptomatic with no signs of disease and normal

etanephrine levels.

. Discussion

The workup and treatment of incidentally discovered lesions
f the adrenal gland and sympathetic paraganglia are a controver-
ial topic. With the incidence of these “incidentalomas” on the rise
ue to more frequent use of cross-sectional imaging, an increase
ody of literature is evaluating the most effective ways to go about

valuating these lesions safely [12–15]. Less is written regarding
he safe workup of extra-adrenal lesions which may  be paragan-
liomas. Mediastinal paragangliomas are rare but should remain in
Fig. 5. Macroscopic view of the 7.5 cm resected mass.

the differential when considering preoperative needle biopsies by
endoscopic, bronchoscopic or radiologic guidance.

Testing of serum biochemical markers (metanephrines,
normetanephrines and chromogranin A) is the preferred initial
workup for lesions suspicious for being pheochromocytomas or
paragangliomas [13]. Biopsy of these lesions is potentially danger-
ous to the patient, occasionally causing life-threatening alterations
in hemodynamics following the biopsy, as well as increasing the
difficulty of eventual surgical resection [12–16]. Because of the
wider differential diagnosis of extra-adrenal lesions, and their low
likelihood of being hormonally active, they may  be more likely
to be biopsied prior to biochemical evaluation. However, this is
potentially harmful [16]. One series reported rates of complications
related to biopsy of pheochromocytomas and paragangliomas in
as high as 70% of cases [12]. As it is now common to perform
endobronchial and endoscopic ultrasound-guided (EBUS and EUS)
fine needle aspirations (FNA) of mediastinal masses, caution is
suggested.

This patient had a functional paraganglioma with elevated
serum metanephrines and chromogranin A levels, although she was
asymptomatic. The level of suspicion for a paraganglioma prior to
biopsy was absent. The risk of precipitating a hypertensive crisis
while biopsying an adrenal or extra-adrenal pheochromocytomas
is well documented. In the era of EBUS and EUS guided-FNAs of
mediastinal and adrenal masses in thoracic surgery patients, it
is important to have an index of suspicion for a catecholamine-
secreting lesion. Surgeons should be reminded that up to 40%
of patients with pheochromocytomas and paragangliomas are
entirely asymptomatic, and that prior to any biopsy attempt bio-
chemical screening with serum catecholamines and chromogranin
A levels is recommended for any adrenal tumor or any mass located
in the sympathetic paraganglia.

4. Conclusion

Mediastinal paragangliomas are extremely rare tumors that can
arise in the anterior and less commonly in the posterior medi-
astinum. Most paragangliomas are not functional and a diagnosis
based on their secretory properties could be challenging. We  pre-
sented a case of an asymptomatic but functional paraganglioma
tally as part of the perioperative imaging studies for the patient’s
primary breast cancer. Because of the absence of symptoms in
the majority of cases, the wider differential diagnosis of extra-
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drenal lesions, and their low likelihood of being hormonally active,
s not uncommon to proceed with biopsy sampling prior to bio-
hemical testing, which could lead to catastrophic complications.
urgeons must consider paragangliomas as a differential diagnosis
n patients presenting with extra-adrenal and mediastinal masses.
iochemical screening with serum fractionated metanephrines and
hromogranin A levels should be performed prior to any biopsy or
urgical attempt in order to avoid undesired complications.

*This case report has been written in line with the SCARE criteria
17].
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