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Several different surgical approaches to anterior Pan-
coast tumors have been proposed. The osteomuscular-
sparing transmanubrial approach allows optimal
exposure and control of apical chest wall structures, but
it requires an additional thoracotomy to perform the
lobectomy with radical lymph node resection. The pre-
sented technique combines the osteomuscular-sparing
transmanubrial approach with robotic-assisted upper
lobectomy in a severely obese patient, thereby reducing
the invasiveness of the surgical approach and the post-
operative complications.
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he optimal therapeutic strategy for anterior Pancoast
Ttumors is still debated, but surgery remains the
mainstay treatment. En bloc resection of the thoracic inlet
elements, anatomic lung resection, and radical lympha-
denectomy are the ideal surgical procedures for these
tumors [1].

The transmanubrial approach (TMA) described by
Grunenwald and Spaggiari [2] allows optimal exposure
and control of apical structures, in particular subclavian
vessels and nerve roots. However, the technique requires
an additional thoracotomy to accomplish safe lung
resection and radical lymph node dissection, with the
ensuing disadvantages of pain and morbidity, mainly in
severely obese patients.

We present the first report of a hybrid surgical
approach to an anterior Pancoast tumor by using TMA for
the dissection and resection of thoracic inlet structures
associated with four-arm robotic-assisted lung lobectomy
and radical lymphadenectomy.

A 59-year-old man with a 20-pack/year smoking history
was referred to our departmentwith a report of left armpain
and a chest roentgenogram showing a left apical mass.
His medical history was unremarkable, except for severe
obesity, with a body mass index of 47 (168 cm; 132 kg).

Computed tomography and positron emission tomog-
raphy revealed a main tumor of about 8 cm in diameter
that was invading the apical chest wall (first and second
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mediastinal or hilar lymph node involvement was
detected. A diagnosis of squamous cell carcinoma was
obtained with a bronchoscopic biopsy (cT3 N0 M0). The
patient underwent three cycles of cisplatin-based
induction chemotherapy, and then the tumor was
staged again with computed tomography and positron
emission tomography scans showing a partial response.
Thus, the patient was a candidate for surgical treatment
(Video).
With the patient under general anesthesia with a

double-lumen endotracheal tube, the patient was first
positioned supine with his left arm abducted 90 degrees.
Anterior TMA as described by Grunenwald and Spag-
giari [2] was performed.
Briefly, an L-shaped cervicotomy with the upper line on

the anterior part of sternocleidomastoid muscle as far as
the angle of manubrium and down below the clavicle was
performed to expose the superoexternal part of the ma-
nubrium. The first costal cartilage was sectioned,
respecting the sternoclavicular articulation and preser-
ving sternoclavicular joint stability. Then mobilization of
the osteomuscular flap allowed accurate dissection and
isolation of the subclavian vein, subclavian artery, and
brachial plexus, thereby attesting any tumor invasion of
these structures. Through this cervical access, the first
and second ribs were resected en bloc with the tumor by
lung wedge resections using mechanical staplers. The
sternal manubrium was repaired, and the skin incision
was closed.
Afterward, the patient was placed in the right lateral

decubitus position, and a four-arm robotic approach
using the da Vinci Xi system (Intuitive Surgical, Sun-
nyvale, CA) was performed after our routine surgical
procedure for upper left robotic-assisted lobectomy.
Briefly, a limited 3-cm utility incision was made ante-
riorly at the fourth intercostal space. Then an 8-mm
30-degree tridimensional robotic endoscope was inser-
ted to place the other three ports under direct vision: the
camera port in the eighth intercostal space on the
midaxillary line, an 8-mm port in the auscultatory tri-
angle, and a 12-mm port in the seventh intercostal space
in the posterior axillary line, respectively. The upper
pulmonary vein, bronchus, and first branch of the pul-
monary artery were isolated and cut with a 30-mm
EndoWrist vascular stapler (Intuitive Surgical) for the
vessels and a 45-mm endoscopic stapler for the bron-
chus. The lingular artery and two other ascending
segmental arteries were identified and ligated by Hem-
o-lok (Weck, Teleflex, Research Triangle Park, NC). The
fissure was then divided, and the specimen was
removed. Radical lymph node dissection was easily
performed for stations 5, 6, 7, and 10 (squamous cell
The Video can be viewed in the online version of this
article [https://doi.org/10.1016/j.athoracsur.2018.03.013]
on http://www.annalsthoracicsurgery.org.
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carcinoma ypT3 ypN0 G2). No intraoperative compli-
cations occurred.

On the third postoperative day the patient developed
acute respiratory insufficiency treated with benefit by
using noninvasive ventilation continuous positive airway
pressure support. Postoperative radiotherapy for a total
dose of 50 Gy was administered without any complica-
tions. After 3 months’ follow-up the patient was in good
physical condition, and no recurrences were detected.
Comment

Several approaches to anterior superior sulcus tumor
have been proposed with the intent of being less invasive
for the patient but respecting the oncologic principles of
extended resection and radical lymphadenectomy [3].

The TMA approach has drastically improved the
management of superior sulcus tumors because of the
excellent exposure of the lung apex that allows resection
of thoracic inlet structures and especially because it
spares the clavicle joint and thereby avoids postoperative
dysfunction, shoulder immobility, and pseudarthrosis [3].
Nevertheless, oncologic standards for lung cancer impose
anatomic lung resection and radical lymph node dissec-
tion, which is particularly challenging through the cervi-
cal incision, especially radical lymphadenectomy
requiring an additional thoracotomy [4].

For long time, a classic posterior Paulson approach and
the hemiclamshell incision were considered the gold
standard approaches to the lung, but they unfortunately
entailed severe postoperative pain and functional
impairment. In 1999, we proposed an accessory antero-
lateral muscle-sparing thoracotomy with several technical
benefits and favorable long-term results, but it still
involved the morbidity of a thoracotomy access including
acute pain and long-term neuralgia [5].

In the modern era, several reports have demonstrated
the feasibility of performing upper lobectomy through
video-assisted thoracic surgery without rib spreading and
avoiding trauma to major chest muscles such as the
anterior serratus or latissimus dorsi [6]. However, tech-
nical restrictions such as two-dimensional imaging, the
limited maneuverability of instruments, and a partial
view resulting from the static position of the camera
usually make these procedures challenging, especially for
mediastinal lymph node dissection [7].

Robotic surgery overcomes these limitations [8], thanks
to greater instrument maneuverability and three-
dimensional high-definition imaging that makes vascular,
bronchial, and lymph node dissection safer, simpler, and
more accurate, even in the case of an extended thoracic
inlet or chest wall resection.
Thus, the reduced surgical impact with less post-

operative pain and early mobility is essential for patients
with Pancoast tumors, who usually have impaired respi-
ratory function because of previous chemoradiotherapy
or debilitated performance status at the time of surgical
treatment. These advantages are fundamental in a patient
with severe obesity that strongly affected mechanical
respiratory function, thus making early postoperative
mobilization and intensive respiratory rehabilitation
imperative.
On the basis of our experience, we believe that robotic-

assisted surgery can drastically improve the versatility of
TMA for anterior Pancoast tumor resection. The L-shaped
manubrium incision avoids shoulder immobility and
allows radical resection of the apical tumor, whereas
robotic-assisted surgery allows safer and easier hilar
control and radical lymph node dissection, thereby
avoiding the need for further thoracotomy and reducing
postoperative morbidity. This combination is less inva-
sive for the patient, with a minimal postoperative impact
and better functional and aesthetic outcomes, without
compromising oncologic radicality.
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