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ABSTRACT

INTRODUCTION: The treatment of choice for mediastinal tumours is surgical, with the standard approach
being sternotomy. Because of the invasive nature of this procedure, the management of these masses
through mini-invasive surgery has become an alternative method.
PRESENTATION OF CASE: We report the case of a woman with a mediastinum tumour and a new technique
used for resection, through an inframammary left incision, using a Thoratrak rib spreader and Rultract
Skyhook retractor assisted by a video.
DISCUSSION/CONCLUSION: This approach allows a complete visualization of the mediastinum and total
dissection of the tumour safely around vascular and nervous structures. The pain is minimal because
there is no real rib spread but instead an anterior displacement of the upper rib.

This is the first reported case of resection of a mediastinum tumour by inframammary approach using
a Thoratrak rib spreader and Rultract Skyhook.

© 2017 Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Median sternotomy is the long standard approach for medi-
astinal tumours resection [1]. The mediastinum is a small
space containing key structures, consequently any mini-invasive
approach is challenging. However, surgical techniques and instru-
ments are becoming increasingly refined, turning this approach
possible with excellent outcomes. When compared with conven-
tional sternotomy, this alternative presents less postoperative pain,
morbidity, days of hospitalization and a faster return to active life
[2].

The management of these masses through video-assisted thora-
coscopic surgery (VATS) or robotic-assisted thoracoscopic surgery
(RATS) have become alternative methods, with many successful
cases reported, but also with some clear disadvantages. VATS is
associated with lack of deep perception coupled with the use of
long instruments with poor manoeuvrability making it difficult to
adopt in surgery of the mediastinum. RATS implies a high level of
investment and specific training and adaptation [2-5].

In line with Surgical Case Report (SCARE) criteria, we report the
case of awoman with a mediastinum tumour. For tumour resection,
we used a new technique that utilizes an inframammary left inci-
sion, using a Thoratrak rib spreader (Medtronic, Inc., Minneapolis,
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Minn), a Rultract Skyhook retractor (Rultract Inc., Cleveland, Ohio)
and assisted by video [6].

These systems are being increasingly used in mini-invasive
coronary surgery. The integration of these techniques enable direct
vision from the first rib to the left internal thoracic artery bifurca-
tion and its adaptation allows for the complete resection of anterior
mediastinal tumours with advantages associated to mini-invasive
approach [7].

2. Case report

A 52-year-old woman with no significant medical history was
referred to our department due to a chest radiography reporting
an opacity incidentally discovered. Non-contrast thoracic com-
puted tomography showed an ovoid lesion in the antero-superior
mediastinum, pre-vascular space, surrounded by thymic tissue and
measuring 31 x 17 mm. The lesion had intact fat planes with aorta
(Video. 1). The patient was planned for surgical resection.

Endotracheal intubation was performed using a double lumen
tube, to allow for left lung exclusion. The patient was placed on
supination, with arms along the body and elevation of the left
half-body between 15 —30°, allowing for the expansion of the
intercostal spaces. A small incision (around 5cm) was made in
the left inframammary line (4th intercostal space) and a 30° cam-
era was inserted through a 10 mm port at the anterior axillary
line/third intercostal space. The Thoratrak was placed and fitted to
the Rultract Skyhook retractor, which allowed the exposure of the
mediastinum through the elevation of the left costal grid (Fig. 1A).

2210-2612/© 2017 Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open access article under the CC BY-NC-ND license (http://creativecommons.
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Fig. 1. (A) Thoratrak rib (white arrow) fitted to the Rultract Skyhook retractor (black arrow) and 30° camera (arrow head) (B) Postoperative with drainage.

Dissection was performed with endoscopic instruments and
started in the caudal portion and progressed cephalically, where
the video assistance is essential (Video 2). The exposure achieved
with these systems allowed for complete and safe resection of the
tumour and isolation of target structures, namely in the most api-
cal area, near the venous trunk and phrenic nerves. The mass was
removed (Fig. 2), a thoracic drain was left through the port of the
camera and the incision enclosed by planes (Fig. 1B). Afterwards,

the patient was awakened and extubated. Total surgical time was
41 min, without blood loss.

The drainage was removed at the end of the same day, and the
patient was discharged the next day. At the 1-month follow-up
visit, the patient was clinically well, without physical restrictions.

The pathological anatomy revealed arare presentation of abron-
chogenic cyst occurring within the thymus.

Fig. 2. Macroscopic view of the tumour surrounded by timid fat.
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3. Discussion

Mini-invasive surgery allows shorter post-operative hospital
stay, lower peri-operative complications, faster recovery and better
cosmeticresults than the classical sternal approach. Although VATS
gives clear benefits in terms of morbidity and minimizing hospital
stay relative to open surgery, this minimally invasive technique
presents important limitations that dissuade its use for anterior
mediastinum lesions [2,5]

Robotic surgery changed the standards of mediastinum surgery
and has overcome the limitations of VATS. Excellent 3D visu-
alization of structures, and the use of articulating instruments
make this technique safer and more effective. However, RATS is
also associated with high acquisition and maintenance costs plus
the necessary training and extensive learning curve. Additionall,
another RATS disadvantage is the lack of tactile and force feedback
to the surgeon [3,4,8].

When compared with the VATS or RATS, the inframammary
technique using the Thoratrak rib spreader and Rultract Skyhook
retractor, allows safe direct dissection around vascular and nervous
structures ensuring complete observation of the anterior medi-
astinum, and its structures. The use of an auxiliary camera allows
a better visualization of the most cephalic area of the mediastinum
and a cervical extension, if necessary. The learning curve and invest-
ment is minimal, especially if this device is already implemented
in other procedures such as mini-invasive coronary grafting.

Because there is no actual rib spread, but instead an anterior
displacement of the upper rib, the level of pain is low as is the
impact towards respiratory function. This is the first case reported
in literature of resection of mediastinum tumour by inframammary
approach using this Thoratrak rib spreader and Rultract Skyhook
assisted with video and constitutes a low cost, easy and painless
alternative approach to this pathology.
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