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1 | INTRODUCTION

Paragangliomas are extra-adrenal tumors that arise from
autonomic neural ganglia.! Paragangliomas of the medi-
astinum have been reported in a handful of cases and rep-
resent just 0.3% of all mediastinal tumors.>* Patients with
catecholamine-secreting mediastinal paragangliomas
may present with symptoms of hypertension, tachycardia,
or diaphoresis. However, the majority of mediastinal para-
gangliomas are nonfunctional and patients often present
with nonspecific symptoms, such as chest pain, back pain,
or dyspnea. Given that mediastinal paragangliomas are
resistant to radiation and chemotherapy, complete surgi-
cal resection is the standard of care. Here, we report the
case of a middle mediastinal paraganglioma surgically re-
sected using a median sternotomy and main pulmonary
artery transection. Informed consent was obtained, and
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We report the case of a 65-year-old male patient who presented with chest pain
and was found to have a mediastinal paraganglioma between the left atrium and
main pulmonary artery. This is the first reported case of a mediastinal paragan-
glioma resection utilization transection of the main pulmonary artery.
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Institutional Review Board approval was waived for the
publication of this report.

2 | CASE REPORT
The patient is a 65-year-old man with no significant past
medical history who presented to the emergency depart-
ment with symptoms of chest pain that radiated to his
back. At the time, a computed tomography angiogram
(CTA) of the chest found a 5.7 X 3.6 cm heterogeneous
mass interposed between the left atrium and the main
pulmonary artery (Figure 1A). The patient was referred to
cardiac surgery for further workup of the finding.

The patient underwent a workup that involved cardiac
magnetic resonance imaging (MRI, Figure 1B) and pos-
itron emission tomography (PET) scans (Figure 2). The
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FIGURE 2 Sagittal view of a PET scan demonstrating an
intensely FDG-avid soft tissue mass (circled)

FIGURE 1 (A) Axial view from a
CTA of the chest showing a 5.7 x 3.6 cm
heterogeneous mass-like structure (arrow)
interposed between the left atrium and
the main pulmonary artery. (B) MRI
demonstrating a well-circumscribed mass
(arrow) in the middle mediastinum with
area of central hypointensity

lesion was found to be a well-circumscribed, enhancing
mass in the middle mediastinum abutting the aortic root,
main pulmonary artery, left superior pulmonary vein, and
left atrium. The mass was found to have a central area of
hypointensity and nonenhancement, likely representing
blood products. The mass was intensely fluorodeoxyglu-
cose (FDG)-avid, and additional sub-centimeter mildly
hypermetabolic right hilar and prevascular lymph nodes
were found. A transthoracic echocardiogram (TTE) re-
vealed narrowing of the pulmonary artery just distal to
the pulmonic valve and mild dilation of the aortic root to
4.3 cm.

The findings of the workup seemed most consis-
tent with a mediastinal mass, but a ruptured sinus of
Valsalva aneurysm was also considered. Given the lo-
cation of the mass with regards to its proximity to the
great vessels, a multi-disciplinary team recommended
surgical resection both for diagnosis and treatment. A
median sternotomy incision was utilized with institu-
tion of cardiopulmonary bypass. Several surgical ap-
proaches were considered. However, given the size of
the mass and proximity to the left main coronary artery
immediately posterior to the main pulmonary artery, it

FIGURE 3 (A)Intraoperative photo showing exposed mass (blue arrow) after transection of the main pulmonary artery. The green

arrow points at the transected pulmonary artery proximally with pump suction to keep the field clear. The purple arrow points at the left
main coronary artery. (B) Intraoperative photo showing the 5.5 X 4.0 X 2.5 cm mass at time of removal
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FIGURE 4 Pathology findings. (A)
Hematoxylin and eosin stain. (B) Tumor
positive for S100. (C) Tumor positive for
synaptophysin. (D) Tumor negative for
AE1/AE3

was decided to transect the pulmonary artery for best
exposure, complete resection, and to ensure no injury to
the left main, left anterior descending (LAD), or left cir-
cumflex (LCX) coronary arteries. The 5.5 X 4.0 X 2.5 cm
mass was then completely resected away from the main
pulmonary artery, the aorta, and the left main coronary
artery to the bifurcation of the LCX and LAD arteries
(Figure 3). The pulmonary artery was then closed with a
running 4-0 Prolene suture.

The patient did well post-operatively and was dis-
charged on post-operative Day 3. Final pathology con-
firmed the diagnosis of a mediastinal paraganglioma that
was positive for S100, synaptophysin, and SDHB and neg-
ative for AE1/AE3 (Figure 4).

3 | DISCUSSION

Paragangliomas are neuroendocrine tumors that arise
from extra-adrenal chromaffin cells." Rarely, para-
gangliomas can occur in the mediastinum as slow-
growing, highly vascular tumors, often located near
the great vessels. With just 150 cases reported in
the literature, mediastinal paragangliomas are ex-
tremely rare and account for <0.3% of all mediastinal
masses.>>* Paragangliomas can arise from paraverte-
bral aortosympathetic paraganglia in the posterior me-
diastinum or from aortopulmonary paraganglia of the
anterior and middle mediastinum, as was seen in this
case.®® Rare case reports have also described paragan-
gliomas occurring in the subclavian paraganglia of the
superior mediastinum.’
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Some mediastinal paragangliomas are functional and
can secrete catecholamines into circulation. In these
cases, patients can present with symptoms related to cat-
echolamine hypersecretion, such as hypertension, head-
ache, diaphoresis, or tachycardia, and diagnoses can be
made based on urine or plasma biochemical markers.'!!
However, the majority of mediastinal paragangliomas are
nonfunctional, which can present asymptomatically or
with symptoms due to mass effect of the tumor, such as
cough, dyspnea, chest pain, or back pain, as was the case
with our patient.'”!> Most mediastinal paragangliomas are
found incidentally through imaging. Contrast-enhanced
computed tomography (CT) scans frequently reveal a het-
erogeneous mass with peripheral enhancement correlat-
ing with high vascularity and central latency representing
tumor necrosis. On MRI, mediastinal paragangliomas are
typically isointense or hypointense on T1-weighted im-
ages and hyperintense on T2-weighted images."*

Mediastinal paragangliomas are resistant to radiation
and chemotherapy.* Therefore, complete surgical resec-
tion is the standard of care. A retrospective review of cases
reported in the literature found that the mean survival
time with complete resection is 10.5 years, compared with
6.0 years in cases of incomplete resection.* However, com-
plete resection is often difficult due to the close association
of these tumors with the cardiac chambers and great ves-
sels. Perioperative morbidity and mortality are typically
associated with intraoperative bleeding, due to the high
vascularity of these tumors, and catecholamine hyperse-
cretion in cases of functional paragangliomas. To address
these complications, some cases report using preoperative
embolization to reduce intraoperative bleeding,'*'> and
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others report utilizing a-adrenergic blockade to prevent
intraoperative catecholamine crisis.'® Tumor recurrence
following resection is common, with past studies demon-
strating local recurrences in 55.7% of cases and metastatic
spread in 26.6% of cases.* After resection, close follow-up
of patients for evidence of recurrence and metastasis is
essential.

Surgical approaches for mediastinal paragangliomas
typically involve a median sternotomy or thoracotomy."
For patients with posterior mediastinal paragangliomas,
thoracoscopic surgery may be performed.'”'® In our case,
a median sternotomy was utilized because the mass was
located between the pulmonary trunk and the aorta. Even
so, the tumor was anatomically difficult to access and re-
quired transection of the main pulmonary artery. With
this approach, optimal exposure was attained, and a mac-
roscopically complete resection was performed. To the
best of our knowledge, this is the first report of a medias-
tinal paraganglioma resection utilizing pulmonary artery
transection.

Due to the rarity of these tumors, diagnostic and treat-
ment guidelines come only from case reports. Given that
surgical resection is the standard of care, it is important
to define surgical approaches that allow for optimal expo-
sure and complete resection. Our case is the first to high-
light a unique surgical approach involving transection of
the main pulmonary artery for complete resection of a
middle mediastinal paraganglioma.
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