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ROBOTIC THYMECTOMY
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Thymectomy (Thx) is indicated for mediastinal lesions, especially thymoma, and for the majority of
patients with myasthenia gravis (MG). Several concerns have determined median sternotomy as the gold
standard technique for Thx: ensuring adequate radicality for oncological reasons in thymoma cases and
completeness of thymectomy, including all of the possible microscopic ectopic thymic tissue in the
mediastinum with MG patients. Therefore, the concept of combining true minimal invasion with maximal
exposure via VATS, while ideal for MG, has been limited in the past by criticism

The development of robotic surgical techniques has created convincing opportunities, making robotic
Thx a driving force in robotic thoracic surgery [1].Special challenges in Thx include: the main left thymic
lobe located with the left phrenic nerve inside, thymic growth extending to the entrance of the left
pulmonary veins, anatomical variations such as one or both upper thymic poles situated below the
innominate vein (between the aortic arch and the innominate vein), a large amount of mediastinal tissue
due to age and/or higher BMI, large thymomas, and young children with MG.

The wristed instrument tips, true 3D vision, tremor filtration, precise positioning, tremendous
magnification, and ergonomic comfort for the surgeon are key technical advantages of the robotic surgical
technique in addressing these specific challenges in Thx [2]. Over time, robotic Thx has incorporated
various technical modifications, such as unilateral left- or right-sided approaches, bilateral robotic Thx,
the 4-trocar technique with a subxiphoid trocar, subxiphoid robotic Thx, and robotic Thx with sternal lift-
up. Additionally, there have been ongoing refinements in operative technique.

Robotic Thx using a unilateral left-sided approach can be performed as a 10- to 12-step procedure.
Patient positioning and the placement of the three trocars are strategically reproducible points. The initial
visual exploration reveals possible anatomical variations, which are almost always found on the left side
of the thymic gland. The most meticulous dissection in this area is best achieved directly from the left
side.

Over 22 years, the single-center experience at Charité in Berlin includes more than 1,200 robotic Thx
cases, with a current annual frequency of 100 procedures. Robotic Thx has evolved directly from
thoracoscopic Thx. Since the MGTX trial in 2016 established level 1 evidence for the efficacy of Thx in
managing MG, two clinical questions remain regarding surgical approach: Is minimally invasive Thx
adequate or even superior to median sternotomy, and which minimally invasive technique best addresses
all potential challenges of Thx? [3]

Secondly, clinical investigations should clarify the role of Thx for MG subgroups not included in the MGTX
study. The robotic unilateral left-sided approach has shown superiority over non-robotic VATS in
improving MG outcomes for a mixed, non-selected MG cohort [4]. Moreover, the left-sided robotic
approach demonstrated greater improvement for MG compared to the right-sided technique in a multi-
institutional international study [5].

The improved radicality or completeness of thymic tissue harvesting from the left side, given the broader
anatomical distribution and variations of the thymic gland on this side, may help explain these results.
Video demonstrations of specific mediastinal dissection steps highlight the advantages of direct surgical



action at the main anatomical challenges of the thymus. The right phrenic nerve bundle can be safely
visualized and preserved by performing mediastinal dissection along landmarks at the entry point of the
right mammary vein into the venous confluence [6].

Robotic Thx has proven to be an effective approach for juvenile MG, particularly in young children as
small as 4 years old and weighing as little as 15 kg, with significantly better treatment outcomes compared
to non-surgical comprehensive MG treatment in this subgroup [7]. Given the very low perioperative
morbidity and extensive dissection, including both cardiophrenic fat pads, robotic Thx may also be
suitable for additional MG subgroups.

In seronegative MG (snMG), robotic Thx is part of a comprehensive scientific investigation, with
outcomes appearing more favorable than with non-surgical treatment. Robotic Thx has shown particular
benefit in late-onset MG (LOMG); for a cohort diagnosed with MG after age 60, perioperative morbidity
was very low, with a significant reduction in postoperative immunosuppressive therapy [8]. In MG patients
with higher BMI, achieving radical Thx may be challenging, but the technological advantages of robotic
Thx provide the most effective solution. Even for the rare indication of re-Thx after previous (incomplete)
Thx the robotic operation technique worked perfectly [9].

Mediastinal tumors, particularly thymomas, may co-occur with MG or be discovered incidentally. The
traditional view that median sternotomy is necessary for thymoma patients was cautiously challenged
and successfully revised through initial multi-institutional retrospective studies [10,11]. Over time,
extensive research has continued to demonstrate the unique dissection quality of robotic surgery, which
is advantageous for the oncological management of thymoma. A large study further confirmed that even
larger thymomas (>5 cm) can be effectively addressed with a modified robotic Thx technique [12].
Robotic Thx has gained worldwide acceptance and is likely to become the preferred technique for Thx in
most institutions with dedicated Thx programs.
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