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Robotic resection of a middle mediastinal mass
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Abstract: Aorto-pulmonary paraganglioma is an exceptionally rare condition, and its diagnosis and

treatment are a challenge for the general thoracic surgeon. We describe the case of a 35 years old man who was

incidentally diagnosed with a visceral mediastinal mass, deeply encased in the aorto-pulmonary window. To our

knowledge this is the first case of its kind to be successfully treated with the adoption of a minimally invasive

technique. We conclude that the dissection was made easier by the robotic instrumentation and by the camera

system, and a minimally invasive approach would have been more difficult by traditional thoracoscopy.
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Introduction

Tumors that origin from the aorto-pulmonary paraganglia
are extremely rare, and the overall incidence represent
less than 1% of all the mediastinal neoplasms (1). These
neoplasms belong to the group of neuroendocrine tumors.
They are divided in functional and non-functional
paragangliomas on the basis of catecholamines production
and secretion. Pheochromocytoma is the most frequent
paraganglioma, which arises from the chromaffin cells of
the adrenal medulla, and, unlike its mediastinal counterpart,
often produces catecholamines and cause a precise clinical
syndrome. Functional mediastinal paragangliomas are rarer
and usually arise in the posterior mediastinum (2). Aorto-
pulmonary paragangliomas are diagnosed when the growth
compresses the surrounding structures or as an incidental
finding, like in our case. This masses have a rich (3)
and sometimes aberrant (4) blood supply which make
surgical resection challenging. Furthermore, if located in
the aorta-pulmonary window, the resection is particularly
difficult either by open or minimally invasive technique and
occasionally cardiopulmonary by-pass has been used (5).
To our knowledge this is the first case of aorto-pulmonary
paraganglioma to be resected by minimally invasive
approach, namely with the aid of the robotic platform.
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Case presentation

We describe the case of a 35-years-old man diagnosed
with a 4.5 c¢m, well defined, rounded mass in the visceral
mediastinum. This was found by a chest computed
tomography scan performed as part of a coronary screening
(Figure I). This patient had no other previous medical
history of note. The mass was encased deeply in the
aorto-pulmonary window as described in the video. It
was surrounded by the arch of the aorta, sitting over the
pulmonary trunk, anterior to the carina and posterior
to the ascending aorta. Its superior aspect was lateral to
the left side of the distal trachea. A biopsy obtained with
endo-bronchial ultrasound (EBUS) was described by the
pathologist as carcinoid tumor. This initial diagnosis was
unlikely on the basis of the anatomical location. The patient
was proposed removal by mean of median sternotomy in two
other institutions, he was committed to have a minimally
invasive procedure and so chased a third opinion. Professor
Cerfolio gave indication for surgery, both for diagnostic and
therapeutic intent, and proposed a left robotic approach
at New York University, Langone Medical Centre. The
patient accepted a risk of hoarseness of voice up to 50%.
Preoperative plasmatic level of metanephrines was normal.
In the operating room the patient was positioned in lateral
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Figure 1 Chest computed tomography which shows the incidental
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mass in front of the carina, posterior to the ascending aorta and

sitting over the pulmonary trunk’s bifurcation.
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Figure 2 Robotic resection of a complex middle mediastinal mass of
4.5 cm in diameter (7). The robotic platform allowed a minimally
invasive approach. The chest drain was removed on the following
day, when the patient was discharged home.
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decubitus after selective intubation. The ports were placed
similarly to what previously described (6) such as: all
the robotic ports were placed over the eight rib with the
posterior port performed 4 cm from the spinal process and
connected to arm number 4, 8 cm anteriorly is the port for
arm number 3, then, 8 cm away from the previous one, it
was the camera port, and finally, as lower and as anterior as
possible, it was the port for arm number 1. The assistant’s
port was placed between the least two but one intercostal
space below (Figure 2). The robot (Xi DaVinci System,
Intuitive, CA, USA) was now ready to be docked over the
patient. A bipolar dissector was placed in arm 3, a Cadiere
forceps in arm 1, a curved up grasper in arm 4. A 0-degree
camera was adopted as this reduce the torque on the rib.
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Figure 3 The lateral aspect of the mass is exposed in the aorto-

pulmonary window.

The dissection started opening the mediastinal pleura over
the left vagus nerve, which was promptly identified in its
course. Lymph node region 5 is dissected. After further
dissection medially, the smooth surface of the lateral aspect
of the mass was finally identified (Figure 3). The curved
up grasper it was used for retraction of the lung inferiorly,
while the bed side assistant used the suction and passed
tools, like cigar sponges and sutures, trough the assistant
port. Once the mass was visualized the technical key, in
order to find a plane of dissection, it has been to pass a
suture through the neoplasm. This could allow retraction
in all the direction and so perform the dissection between
the capsule of the mass and the surrounding structures.
The needle caused a small amount of bleeding from the
capsule which obscured the field initially. After careful blunt
and sharp dissection, performed mainly with the bipolar
dissector and allowed by the retraction of the lesion with
the Cadiere forceps holding the suture, the mass was then
freed and ready to be placed in an endo-bag and delivered
through the camera port (Figure 4). An apical 28 Fr chest
drain was placed through the assistant port soon after
dedocking of the robot and prior to routine closure. The
procedure was 120 minutes long and the blood loos was
not clinically significant. The chest drain was ablated on
the following day and the patient was discharged home. He
complained of some degree of hoarseness which is gradually
resolving without laryngology intervention. This was likely
due to trauma to the left recurrent laryngeal nerve, which
was not actually compromised by the resection. The final
histology described a primary mediastinal paraganglioma.
The patient is well 2 months after surgery.
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Figure 4 The mass is almost completely mobilized from the
visceral mediastinum and it is retracted at the top left of the
picture. The arrow points the esophagus and the star is over the
trachea which was tightly adherent to the lesion.

Comments

Aorto-pulmonary paraganglioma is an extremely rare
condition which diagnosis and management are a real
challenge for the thoracic surgeon. Surgical resection is the
accepted gold standard of treatment but can be technically
very difficult. The capsule of the paraganglioma can have
a rich vascularization and also aberrant vascular supply has
been described. Mediastinal paraganglioma rarely secretes
catecholamines but arterial blood pressure changes, during
mobilization, should be considered. These aspects should
be kept in mind when approaching these rare cases.

To our knowledge this is the first case of its kind to
be performed through a port assess, minimally invasive
approach. The robotic platform, in experienced hands,
with articulated instruments and enhanced view allowed to
perform safely the procedure while maintaining a minimally
invasive approach. To perform the resection of a similar
mass, deeply located in the visceral mediastinum, and
tightly adherent to the vital surrounding structures, could
have been more challenging if not impossible with rigid
shaft traditional thoracoscopic instruments. The robot, on
the other hand, can simplify the procedure, the structure
is visualized better than in open surgery, the recovery is
enhanced by reducing the surgical trauma to the patient,
and the cosmetic outcome is obviously superior.
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