


Case report 
Role of RATS to Reduce Morbidity in Challenging Mediastinal Tumors


Abstract

Background: Robotic-assisted thoracic surgery (RATS) provides magnified three-dimensional vision, tremor filtration, and wristed instrumentation, enabling least-morbidity resections. It is usually preferred for small, well-encapsulated tumors. The authors have used robotic assistance for challenging tumors which would otherwise necessitate sternotomy, thereby reducing the morbidity of sternotomy. Median sternotomy remains the classical exposure for challenging anterior mediastinal tumors, but it is associated with higher morbidity, prolonged length of stay (LOS), and long-term functional limitations.

Methods: We describe three challenging anterior mediastinal tumors treated robotically: (1) thymectomy for a large thymoma in a 60-year-old man with myasthenia gravis, (2) excision of a large teratoma in a 22-year-old man with raised alpha-fetoprotein (AFP), and (3) resection of a pretreated invasive thymoma in a 70-year-old man with poor performance status.

Results: All three resections were completed robotically without sternotomy. The thymoma and teratoma were excised completely with negligible blood loss and uneventful recovery. The pretreated thymoma, fibrotic after chemotherapy, was technically hostile but was successfully resected to R0 with no morbidity.

Conclusion: RATS reduces morbidity and broadens operability in difficult anterior mediastinal tumors, including those otherwise unfit for sternotomy. Tumor biology still influences surgical complexity, but robotics transforms many borderline cases into safe and feasible operations.
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Introduction

Thymic epithelial tumors (TETs) and germ cell tumors are the most frequent anterior mediastinal masses. Traditionally, their surgical management has relied on median sternotomy, which offers wide exposure but carries substantial perioperative morbidity, pain, increased LOS, and long-term musculoskeletal limitation, especially problematic in young patients or those with systemic illness such as myasthenia gravis (MG).¹	Comment by Katovich: Minimal-invasive surgery has become gold standard. Sternotomy is indicated for advanced cases

Minimally invasive approaches evolved with video-assisted thoracoscopic surgery (VATS) in the 1990s, showing reduced pain and LOS but limited by straight instruments and two-dimensional vision.² RATS provides three-dimensional magnification, articulating wrists, and ergonomic control.³ Systematic reviews demonstrate equivalent oncological completeness to sternotomy and VATS, but with lower blood loss, shorter LOS, and fewer complications.⁴⁻⁶ However, its use is generally preferred for small, well-defined masses. This series highlights three contrasting cases, illustrating how RATS reduces morbidity and expands candidacy in mediastinal tumors while acknowledging the continuing role of biology in influencing operative complexity.

Technical Note: Anesthetic and Port Placement Strategy

Unlike most open thoracic procedures, one-lung anesthesia is not required for robotic mediastinal tumor resections. Patients undergo routine general anesthesia with bilateral ventilation. A capnothorax of 8 mmHg is established through a blind port insertion in the anterior axillary line at the 3rd–4th intercostal space.
Once the camera is introduced, the other two robotic ports are sited as far away from the tumor and as anterior as possible to maintain safe geometry and provide adequate working space. Typically:

· Right-hand port: axillary position.
· Left-hand port: parasternal position.
· Camera port: between the two working arms.
· 12-mm assistant port: triangulated between camera and a working arm, either between left hand and camera or between right hand and camera, depending on tumor location.

The patient’s ipsilateral arm is allowed to hang below the table edge, preventing collision with robotic arms. The operating table is tilted 15° contralaterally to create a sub-sternal “rooftop” space. All three tumors in this series were left-sided and were successfully managed via a purely left-sided approach, without contralateral docking. In our center, however, we are always prepared for contralateral docking if the tumor spills significantly to the opposite side.



Case Presentations

Case 1. 60-year-old man with Myasthenia Gravis
A 60-year-old gentleman with generalized MG was considered high risk for sternotomy. RATS thymectomy was performed using bipolar capsule-hugging dissection. Both phrenic nerves were preserved, blood loss was <10 mL, and the patient was extubated on table and discharged on day 3. Robotic thymectomy is well established as safe and effective in MG, with shorter LOS and reduced morbidity compared to sternotomy.⁷	Comment by Katovich: Only statement or you have comparison data?

Case 2. 22-year-old man with Mature Teratoma
A 22-year-old male presented with a large anterior mediastinal mass and elevated AFP. Biopsy suggested mature teratoma. RATS excision revealed a well-encapsulated tumor, resected completely with <5 mL blood loss. Final pathology confirmed mature teratoma. Avoidance of sternotomy spared the patient life-long morbidity.⁸

Case 3. 70-year-old man with Pretreated Thymoma and Poor Performance Status
A 70-year-old gentleman with poor performance status was diagnosed outside as invasive thymoma and treated with neoadjuvant chemotherapy. Imaging suggested partial response. Intraoperatively, dense fibrosis was encountered, consistent with treatment-related desmoplasia. Despite technical hostility, a robotic dissection achieved R0 resection. Final histopathology: thymoma without invasion, clear margins. Without RATS, this patient would not have been considered fit for sternotomy and thus for surgery at all. Thymomas are chemo-sensitive, and induction regimens achieve partial responses in up to 70% of cases, though often at the cost of fibrosis and necrosis.⁹,¹⁰	Comment by Katovich: What clinical reasons for this statement?

Discussion

Sternotomy morbidity and need for alternatives: Sternotomy provides excellent exposure but is associated with higher blood loss, longer LOS, and sternal complications, leading to its relative contraindication in frail or young patients.¹,⁵
Evolution from VATS to RATS: VATS reduced morbidity compared to sternotomy but is limited in complex resections.² RATS improves dexterity and visualization, enabling complex anterior mediastinal surgery while preserving the benefits of minimally invasive access.³,⁶
Myasthenia gravis (Case 1): MG patients are particularly vulnerable to the morbidity of sternotomy. Several series demonstrate that RATS thymectomy achieves outcomes equivalent to sternotomy with reduced perioperative stress, making it preferable in this cohort.⁷
Teratoma (Case 2): Young patients face decades of functional and cosmetic burden from sternotomy. RATS offers complete excision with minimal morbidity. Elevated AFP may raise suspicion for immature or malignant components, but our case reinforced that mature teratomas can still present with biochemical elevations.⁸
Pretreated thymoma (Case 3): Thymomas are chemo-sensitive, with induction regimens achieving partial responses in up to 70% of cases but frequently producing fibrosis and necrosis, which complicates surgery.⁹,¹⁰ Although technically difficult, RATS enabled safe resection in a 70-year-old with poor performance status who otherwise would have been excluded from surgery.
Key viewpoint: These three cases underscore that RATS (1) reduces morbidity compared to sternotomy, (2) expands surgical candidacy for patients otherwise denied surgery, and (3) still requires respect for tumor biology—some operations unfold smoothly, others demand caution.
Conclusion

RATS provides safe, least-morbidity surgery in challenging mediastinal tumors. It broadens surgical eligibility in MG, spares young patients sternotomy morbidity, and allows surgery in poor-performance elderly patients where sternotomy is prohibitive. Tumor biology continues to influence operative complexity, but RATS transforms many cases from “unsafe by sternotomy” to “safely operable.”

Disclaimer 
This manuscript was prepared with the assistance of ChatGPT (OpenAI, 2024) to support the author in structuring, editing, and refining the scientific narrative. All clinical content, surgical details, and final interpretations are original, based on the author’s direct experience and expertise. The AI tool was used strictly as an editorial aid and did not contribute to the generation of medical data, analysis, or clinical decision-making.
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Fig 1 : Patient positioning with ipsilateral arm suspended on a sling below the level of the operating table.
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Fig 2 : Port placement on the chest wall demonstrating ideal triangulation.
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Fig 3 : Excised thymus specimen case 1
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Fig 4 : Excised Mature Teratoma specimen case 2
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Fig 5 : Excised Thymus specimen case 3
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