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Introduction

Mediastinal lesions include a wide histopathological variety 
most frequently located in the anterior compartment (1). 
Teratoma is one of the most common cancers detected in 
the mediastinum, characterized by benign nature and slow 
growth. Mediastinal teratoma is the most common germ 
cell tumour, frequently located in the anterior mediastinum 
and diagnosed between 20- and 40-year-old patients (2).

We report a case of mediastinal teratoma located in the 
pretracheal retrocaval space. The patient is a 47-year-old 
man referred to the emergency room after an episode of 
dyspnea in December 2020, in the suspicion of a respiratory 
severe acute respiratory syndrome coronavirus 2 (SARS-

CoV2) infection. Chest computed tomography (CT)-
scan without contrast agent revealed a mediastinal tumour 
located in the right superior paratracheal site. The mass 
appeared as a partially cystic formation of around 4×3 cm 
in diameter, with regular margins, multiple chambers and 
internal calcifications (Figure 1).

The patient was a former smoker, with a history of allergic 
asthma and monoclonal gammopathy of undetermined 
significance (MGUS).

The evaluation of a previous fluorodeoxyglucose-
positron emission tomography (FDG-PET) /CT (Figure 2),  
performed 3 years earlier to investigate potential bone 
marrow infiltration or unsuspected disease site, demonstrated 
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the presence of the lesion, with the same morphology but 
smaller, without hypermetabolic activity.

Afterwards, given the ambiguous and heterogenous 
aspect of the mediastinal mass, endobronchial ultrasound-
transbronchial needle aspiration (EBUS-TBNA) was 
performed, to use firstly the less invasive diagnostic 
technique: bronchial exploration showed a regular 
tracheobronchial system, and no atypical cells were found 
by cytological examination of the samples. Nevertheless, an 
ultrasound examination performed during the procedure 
suggested a possible neoplastic nature of the lesion, so the 
patient was selected for surgical excision.

Surgical techniques

During pre-operative planning, three-dimensional (3D) 

reconstruction of CT images was obtained, using a free 
open-source medical image processing software application 
(3D Slicer; www.slicer.org) supported by a specialized team 
of engineers, to evaluate the precise localization of the 
neoplasm and its anatomical relationship with the adjacent 
vascular structures (Video 1).

A surgical resection of the lesion was decided, after 
tumour board discussion.

A totally endoscopic 3-ports approach by robotic 
surgery was planned. A double-lumen endotracheal tube 

Figure 1 Pre-operative thorax CT-scan images. CT, computed tomography.

Figure 2 FDG-PET/CT performed 3 years before the surgical 
procedure. FDG-PET/CT, fluorodeoxyglucose-positron emission 
tomography/computed tomography. 

Video 1 A 3D reconstruction of CT images was obtained, using 
a free open-source medical image processing software application 
(3D Slicer; www.slicer.org) supported by a specialized team of 
engineers. The neoplasm appears to be located in the right upper 
paratracheal space, behind the superior vena cava. 3D, three-
dimensional; CT, computed tomography.
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for selective left lung ventilation was positioned to obtain 
single-lung ventilation. The patient was placed in lateral 
decubitus, with the operating table tilted upward at the tip 
of the scapula, in reverse-trendelenburg position of the 
surgical bed, to maximize the working space and increase 
the exposure of the surgical field. Port mapping required 
3 centimetric incisions, without an assistant port: the 
camera port was placed at the 7th intercostal space along 
an imaginary line from the head of the humerus in the 
intersection with the intercostal space, the second one at the 
same intercostal space posteriorly to the camera port (about 
8 cm), the anterior port at the 6th intercostal space on the 
anterior axillary line, above diaphragm insertion (Figure 3).

CO2 was inflated using a 5 mmHg pressure to increase 
the surgical fields and thus the space available for 
maneuverability. A 30° camera was used and the right 
upper pretracheal mass, which was approximately 4 cm in 
diameter, was identified. Macroscopically the lesion was 
oval regularly shaped with a taut-elastic consistency. 

Dissection was performed using two bipolar instruments, 
a Maryland Bipolar Forceps and a Fenestrated Bipolar 
Forceps (Intuitive Surgical), introduced via the anterior and 
posterior ports, respectively.

The mediastinal pleura between the trachea and the 
superior vena cava was incised and the lesion was isolated 
by dissection and coagulation maneuvers. Furthermore, 
EndoWrist Suction/Irrigator (Intuitive Surgical), controlled 
from the surgeon’s console, was also used to complete the 
dissection, maintaining a clear vision (Video 2).

The surgical procedure lasted 80 minutes, including the 
docking time of the robotic system.

The specimen was removed using an endoscopic bag 
(Figure 4). At the end of the procedure, a 24 Fr chest tube 
was placed through the camera port and it was removed on 
the 1st postoperative day. The patient was discharged on 2nd 
postoperative day.

The examination of the specimen revealed a pluri-
loculated cyst with solid areas. The lesion showed areas 
of mature pancreatic tissue including endocrine cell islets 
and exocrine pancreatic parenchyma. Furthermore, a 
keratinizing squamous epithelium with cutaneous adnexal 
glands, small intestine, and bronchus including respiratory 
epithelium, consistent with mature-cystic teratoma, was 
observed.

The case was subjected to tumour board consultation 
and the patient was addressed to radiological follow-up. 

Ethical statement

All procedures performed in this study were in accordance 

Figure 3 Robotic 3-arm port mapping. 

Figure 4 Post-operative specimen (5×3 cm).

Video 2 A fully robotic surgical procedure was performed, by 
using a camera port, an anterior and a posterior port for the 
instruments: a Maryland Bipolar Forceps, a Fenestrated Bipolar 
Forceps and an EndoWrist Suction/Irrigator (Intuitive Surgical). 
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with the ethical standards of the institutional and/or 
national research committee(s) and with the Helsinki 
Declaration (as revised in 2013). Written informed consent 
was obtained from the patient for publication of this article 
and accompanying images. A copy of the written consent is 
available for review by the editorial office of this journal.

Tips and tricks 

	The reverse-trendelenburg position of the operating 
table facilitates the downward displacement of the lung 
parenchyma, providing for an adequate surgical field in 
terms of vision and movement. 

	Gauzes can be useful to retract down the right lung, 
maintaining a clear and unobstructed vision of the 
operative area, even in the absence of the fourth robotic 
arm, usually used as a lung retractor. 

	The use of bipolar instruments can reduce vessel injury 
related to monopolar coagulation. In addition, the 
bipolar instrument may be used to grasp the tumor for 
easier manipulation.

	In narrow spaces, small, rolled gauzes can be useful to 
clean the surgical field and to hold the lesion in place 
during its mobilization. 

	In the proximity of large vessels, such as the superior 
vena cava, dissection can be also performed with 
EndoWrist Suction/Irrigator (Intuitive Surgical) 
manipulated by the surgeon at the console, avoiding the 
use of electrified instruments and keeping the surgical 
field dry. 

Comments

In the last decade, robotic surgery has been gradually 
gaining popularity in the thoracic field worldwide (3,4). 
Specifically, the robotic technique can express the maximum 
result of its features in the mediastinum, which is an 
anatomic area characterized by limited surgical space, 
containing several anatomical structures (5,6). Indeed, the 
robotic system allows a magnified 3D vision with direct 
camera control from the surgical console with a great 
precision of articulation and instruments movements.

Over the years, robotic indication has also been enlarged 
to more complex cases, in parallel with the increase in 
surgeons’ experience (7-9). Therefore, preoperative 
planning of the surgical procedure appears to be crucial 
to the established operative strategies. In this regard, 
3D reconstruction of CT scan images may provide an 

exhaustive view of anatomical details, which is useful for 
planning the surgical procedure, reducing the risk of 
intraoperative unexpected complications.
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