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Introduction

Thymic malignancies are relatively rare, and evidence 
supporting the management of such tumors is based only in a 
few retrospective case series. Surgery is the mainstay treatment 
and for many years it was performed by the means of open 
surgery (median sternotomy, clam-shell or antero-lateral 
thoracotomy). With the development of minimally invasive 
surgery (MIS), thoracic surgeons started gradually to migrate 
to less invasive approaches as multiportal video-assisted 
thoracic surgery (VATS), uniportal VATS or robotic surgery. 

Many surgeons have been reluctant to incorporate MIS 
for treating thymic tumors because of concerns related to 
tumor seeding and incomplete resection. Nevertheless, 
a recent meta-analysis of non-randomized case studies 
demonstrated no difference between open approaches and 
MIS with regard to complications, rate of R0 resection and 
recurrence rate (1). This meta-analysis showed an advantage 
of the MIS approach in terms of blood loss and length of 
stay, though (1).

Thymic resection has also been performed in order to 

treat selected cases of myasthenia gravis. This indication was 
recently confirmed in a randomized clinical trial comparing 
extended transsternal thymectomy and standard clinical 
treatment; better outcomes were observed in 3-year follow-
up in the surgical group (2). Similarly, to what happened with 
thymic malignancies, many surgeons had the perception that 
MIS for thymectomy in myasthenic patients would result in 
an incomplete procedure. Again, non-randomized evidence 
suggests that both approaches have equivalent disease control 
rates, but MIS could be associated with less complications 
and shorter length of stay (3,4).

VATS adoption in Central and South America is 
challenging due to budget constraints in health care but also 
because of training issues. Both these barriers were raised in 
an e-mail survey carried out in 2015 by the Brazilian Society 
of Thoracic Surgery (BSTS) (unpublished data). These two 
factors were considered by most the 225 respondents (active 
members of the society) as the main causes to prevent a 
wider adoption of VATS in Brazil. Nevertheless, the high 
interest on the technique was also clear in the survey results. 
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Considering the rarity of thymic resections and the paucity of 
high volume referral centers in the region, expanding the use 
MIS is a complex enterprise. Throughout this paper I will 
also include Mexico in the discussion, therefore I will refer to 
the region as Latin America from now on. The objective of 
this paper is to present the development and current role of 
MIS for the treatment of thymic diseases in Latin America. 

MIS in Latin America

VATS was implemented in Latin America in the early 
1990s. In Brazil, the first case series including 488 cases 
from four centers was published in 1994, and in that series, 
35 patients had mediastinal procedures, mostly pericardial 
windows (5). In the early 2000s, more detailed case series 
were published by Brazilian surgeons reporting the use 
of VATS, one focusing in talc poudrage for pleurodesis  
(611 cases) and the other one in mediastinal lesions (73 patients) 
(6,7). In the following years, other surgeons from Brazil (8),  
but also from Argentina (9) and Cuba (10), reported their 
growing experience with low-complexity mediastinal VATS 
procedures. Most of these cases were bronchogenic cysts, 
schwannomas, and thymic cysts. Also in this period, two 
groups, one from Brazil (11) and the other from Chile (12)  
reported their initial experience with thymectomy for 
myasthenia.

There was a big-time lapse since those first initial 
experiences until the publication of a large series of 
anatomic lung resections in Brazil (13). In that paper, the 
authors reported the outcomes of 649 major lung resections 
performed by 18 thoracic surgeons from 14 institutions 
from different parts of the country. All members of the 
BSTS were invited to contribute with this study. The small 
number of contributors (BSTS has some 600 members, only 
18 sent data), the small number of cases per surgeon and the 
time lapse in the literature demonstrate that the migration 
for more complex procedures in Brazil was very slow but is 
gradually happening. A similar scenario is observed in other 
Latin American countries. We expect that adoption will 
be faster now because many training centers and academic 
hospitals teach VATS in their residency programs.

With regard to robotic surgery, in Latin America the 
technique is in its very early days. The first procedures were 
performed around 2010 (14) and until recently there were 
only two active centers, one in Sao Paulo and one in Bogotá. 
Nonetheless, there is a growing interest in the technique 
and large academic centers started their programs and one 
of them has already published its very initial experience (15).

MIS for thymic procedures in Latin America

The first reports on VATS thymic surgery in Latin America 
were in the early 2000s and described the outcomes of 
thymectomy for Myasthenia Gravis. In one study (11), the 
authors performed bilateral VATS and cervicotomy for 
extended thymus resection in 21 patients. The complication 
rate and clinical control in the long-term were good. This 
approach was more frequently used in the past, it is rarely 
used nowadays, since it is possible to carry out an extended 
thymic resection even from a uniportal VATS, thus avoiding 
multiple incisions and more invasion. As for the other study (12), 
the authors reported the results of the procedure in four 
children, the outcomes were also good, despite the fact this 
series represented their initial experience

The overall  number of cases of thymectomy in 
myasthenic patients has decreased significantly over the 
last 15 years. One of the reasons was that neurologists 
felt unease about sending patients to surgery without 
more sound evidence of benefit. However, this scenario is 
changing due to the randomized clinical trial comparing 
surgery with medical follow-up and demonstrated clinical 
benefit in the surgery arm (2). On top of that, both patients 
and neurologists have been more prone to accept the 
procedure if it is minimally invasive in opposition to a 
transsternal approach. Unfortunately, no further series was 
reported in Latin American literature.

Minimally invasive resection of thymic tumors was 
mentioned in early cohorts of patients undergoing resection 
of mediastinal tumors by VATS (8,10). Unfortunately, the 
authors did not go into details, but apparently all cases were 
small encapsulated thymomas. In the last decade, two case 
series reporting on management and outcomes of thymic 
tumors in Latin America were published, one in Brazil (16) 
and one in Chile (17). The Brazilian study included 26 
patients with thymic malignancies operated on from 1986 
until 2006. In no case was the VATS approach used (16). 
The Chilean study included 54 patients with thymic tumors 
(thymomas or thymic carcinomas) from 2000 to 2010, of 
which 47 underwent resection. Only 9 of the procedures 
started by VATS, and 3 of them were converted either to 
sternotomy or thoracotomy (17).

The BSTS has a national thoracic surgery database, 
which data collection started in July/2015. Five large 
academic institutions have been contributing to the 
database since its inception, and in 2017, 7 more have 
joined. Looking at the numbers, 43 patients were 
registered as having thymic tumors, 32 of them malignant 
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(either thymomas or thymic carcinomas). Out of these  
32 patients, 17 (53%) underwent VATS resections, no  
30-day mortality in this group. The trend to MIS 
approaches becomes obvious with these numbers, now 
participants of the BSTS database are performing more 
than half of their thymic tumors resection by VATS, a 

huge contrast with the reality observed a decade ago. Even 
though, the current contributors are high-volume academic 
centers, they anticipate the change to come.

Personal approach

At University of Sao Paulo, we preferentially opt for MIS 
when treating patients with mediastinal tumors or myasthenia 
gravis. All patients are considered potential candidates; 
however, tumors larger than 8–10 cm and invasion of the 
heart or great vessels are usually excluded from the minimally 
invasive approach. Invasion of the lung, pericardium or chest 
wall is not a contra-indication for MIS in our group.

It’s been 10 years since we started our VATS program, 
so over these years most myasthenic patients and part of 
thymoma patients underwent 3-portal VATS resection in 
our institution. We prefer to perform the dissection through 
the right side and use CO2. The CO2 is very helpful, not 
only does it increase intrathoracic space, but it also helps 
with dissection and reduces blood oozing. In cases which 
the tumor is left-sided, we operate through the left.

A very important lesson learned is the fact that, when 
performing MIS, the whole process should be minimally 
invasive. More objectively, we had to get rid of epidurals, 
central lines, postoperative ICU, etc. This process, very well 
described in Cerfolio’s paper on lean thoracic surgery (18),  
brings great value to the care of the patient. And it is not 
easy to implement such a process, you have to include 
all parts in the discussion, anesthesiologists, nurses, 
neurologists and other medical staff, etc.

Two years ago, we started our robotic surgery program, 
and so far, we have performed 94 cases, 17 of them for 
mediastinal tumors or thymectomies for myasthenia. Even 
though this is an early experience, we could yet see the 
value of the robotic approach for such cases. 

In our technique, we use three  arms and, in some 
cases, a 4th portal for the assistant. Although we already 
had experience with the right-sided approach, we were 
convinced that the left-sided approach offers potential 
benefits, particularly in thymectomies for myasthenia. The 
main reason is the fact that in the left side the thymus is 
very close to the phrenic nerve and sometimes involves 
it, so the dissection of the left phrenic nerve can be more 
challenging. A left-sided approach makes it easier. Figure 1  
shows the patient position and trocar sites. Figure 2 
depicts a robotic resection of a thymoma performed in our 
institution.

Figure 1 Patient in prone position with a bag elevating slightly the 
left chest. In this case we opted for using the 3 robotic portals and 
an additional one for the assistant.

Figure 2 Resection of a Masaoka 1 thymoma by the means of 
thoracic robotic surgery. The totally endoscopic 3-arm approach 
was used in this case (19).
Available online: http://www.asvide.com/articles/1692

Video 1. Resection of a Masaoka 1 
thymoma by the means of thoracic robotic 

surgery 
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Conclusions

Lack of publications makes it particularly difficult to 
analyze in more depth the current status of VATS in Latin 
America. Nonetheless, from the available information, 
we can conclude that MIS has been implemented slowly 
in the region and that costs and training are barriers for a 
faster dissemination of the method. Thymic surgery poses 
an additional challenge due to its rarity. Despite all that, 
MIS has an increasing role in the treatment of patients 
with myasthenia gravis and thymic tumors, and it already 
is the procedure of choice in half of those patients in large 
academic institutions.
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