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ABSTRACT

Robotic thoracic surgery has evolved as an advanced minimally invasive approach that provides enhanced 
dexterity, three-dimensional visualization, and improved ergonomics compared with video-assisted 
thoracoscopic surgery. The dedicated da Vinci SP platform represents a further development in robotic 
surgery, enabling true single-port access and potentially reducing surgical trauma while maintaining the 
benefits of minimally invasive surgery. We present the first thoracic surgical case in Türkiye performed 
using the Intuitive Surgical da Vinci SP system: a single-port robot-assisted left lower lobe common 
basal segmentectomy with mediastinal lymph node dissection. A 51-year-old female non-smoker was 
found to have a 13-mm centrally located pulmonary nodule that remained stable during follow-up but 
demonstrated moderate metabolic activity on positron emission tomography. Owing to its proximity to 
the segmental bronchus, wedge resection was not feasible, and anatomical segmentectomy was planned. 
The procedure was successfully completed using the da Vinci SP platform with systematic lymph node 
dissection and indocyanine green-guided identification of the intersegmental plane. The postoperative 
course was uneventful, with chest tube removal on postoperative day 1 and discharge on postoperative 
day 3. Final pathology revealed sclerosing pneumocytoma. This case demonstrates the feasibility of 
anatomical segmentectomy using the dedicated da Vinci SP system and highlights its potential technical 
advantages in the management of centrally located indeterminate pulmonary nodules.
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Introduction 

Video-assisted thoracoscopic surgery (VATS) has revo-
lutionized thoracic surgery over the past three decades 
by reducing surgical trauma, facilitating faster recovery, 
and improving postoperative outcomes compared with 
open thoracotomy [1]. Initially, VATS was performed 
using a three-port approach, with one port dedicated to 
the camera and two working ports for surgical instru-
ments. This technique demonstrated clear advantages 
over open surgery, including reduced postoperative 
pain, shorter hospital stays, preservation of pulmonary 
function, and improved cosmetic outcomes.

The evolution from multiportal to uniportal VATS 
initially involved minor procedures; however, its indica-
tions subsequently expanded to include anatomical lung 
resections [2]. In parallel, robotic-assisted thoracic sur-
gery (RATS) gained popularity because of its enhanced 
precision and ergonomics compared with VATS. Its ad-
vantages, including high-definition three-dimensional 
visualization and wristed instruments, facilitate meticu-
lous dissection and effective lymphadenectomy [3].

Nevertheless, the conventional robotic approach 
typically requires multiple ports. To further minimize 
surgical trauma, many centers adopted the uniportal 
approach [4]. Several reports have demonstrated the 
technical feasibility of uniportal robotic-assisted tho-
racic surgery (U-RATS) using the da Vinci Xi platform. 
However, because the Xi system was not originally de-
signed for uniportal access, technical challenges such as 
limited instrument triangulation and internal arm colli-
sions may be encountered.

In contrast, the da Vinci SP system was specifically 
developed for single-port surgery. Its unique design al-
lows triangulation of multiple instruments through a 
single access port, minimizes internal arm collisions, 
and incorporates a wristed camera that facilitates com-
plex thoracic procedures [5].

Segmentectomy has been shown to provide oncolog-
ical outcomes comparable to lobectomy in selected pa-
tients with early-stage lung cancer and also represents a 
valuable parenchyma-sparing option for benign lesions 
that are unsuitable for wedge resection [6,7]. Herein, 
we present a case of single-port robot-assisted common 
basal segmentectomy performed using the da Vinci SP 
platform for an indeterminate pulmonary nodule that 
was anatomically unsuitable for wedge resection.

Case Report

A 51-year-old woman with no history of smoking or 
prior malignancy was found to have a 13-mm pulmo-
nary nodule located in the common basal segment of the 
left lower lobe on computed tomography (CT). During 
radiological follow-up, the lesion remained stable (Fig-
ure 1). Surgical intervention was indicated because the 
lesion persisted despite antibiotic therapy, and positron 
emission tomography revealed a maximum standard-
ized uptake value (SUVmax) of 4.1.

Figure 1. Preoperative chest CT scan demonstrating a 13-mm 
solid nodule located in the left lower lobe (arrow).

Preoperative evaluation, including echocardiogra-
phy and pulmonary function tests, revealed no signifi-
cant abnormalities. Owing to the lesion’s central loca-
tion and its proximity to the segmental bronchus, wedge 
resection was considered unsuitable. Therefore, a left 
lower lobe common basal segmentectomy was planned.

Preparation of the single-port robotic system and 
docking

A 3.5-cm incision was made in the seventh left inter-
costal space. To optimize exposure, maintain diaphrag-
matic position, and facilitate instrument mobility, the 
diaphragm was sutured to the skin (Figure 2a). A large 
access port (2.7-7 cm) with a wound protector was in-
serted, and CO2 insufflation was initiated at a flow rate 
of 7 L/min (Figure 2b).

The robotic cart was positioned posterior to the pa-
tient, and docking was performed (Figure 2c). The pro-
cedure was initiated with the camera in the “below” posi-
tion. A Maryland bipolar forceps and two Cadiere forceps 
were used as the working instruments (Figure 2d).
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Figure 2. Fixation of the diaphragm to the skin with 
sutures (a), placement of the large access port and ini-
tiation of CO2 insufflation (b), docking configuration of 
the da Vinci SP platform (c), arrangement of the camera 
and robotic instruments (d).

Surgical technique

The operation commenced with division of the inferior 
pulmonary ligament and dissection of station 9 lymph 
nodes. Attention was then directed to the hilum, where 
the inferior pulmonary vein and subsequently the com-
mon basal vein were carefully dissected and exposed. 
The interlobar fissure was subsequently developed to 
identify and isolate the arterial branches supplying the 
basal segments. Station 11 lymph node dissection was 
performed, followed by completion of the anterior fis-
sure. Then the common basal segment artery was sta-
pled (Figures 3a,b).

During stapler application, one robotic arm was tem-
porarily withdrawn to optimize instrument positioning 
and facilitate safe stapler deployment. The common 
basal vein and bronchus were divided using an endo-
scopic stapler. Although stapler insertion through the 
assistant port may be technically challenging, the use 
of a 12-mm ROSI port (Robotic operative suction and 
irrigation) provided adequate access, as the gray cap of 
the access port allows 270° rotation, thereby facilitating 
stapler positioning (Figure 3c).

Indocyanine green (ICG) fluorescence imaging was 
performed after intravenous administration of 0.5 mg/
kg ICG. The intersegmental plane between the pre-
served and devascularized lung parenchyma became 
clearly visible approximately 100 seconds after injec-
tion and was subsequently divided (Figure 3d).

Figure 3. Dissection of the common basal artery (a), sta-
pling of the common basal artery (b), introduction of staplers 
through the access port (c), indocyanine green (ICG) fluores-
cence imaging for delineation of the intersegmental plane (d).

After specimen retrieval, meticulous hemostasis was 
achieved, intercostal nerve blocks were performed, and 
a chest tube was placed. Examination of the specimen 
confirmed that the lesion was located within the resected 
segment (Figure 4). Docking time was 15 minutes, and 
console time was 2 hours and 10 minutes. Estimated 
blood loss was 125 mL.

Figure 4. Resected segment demonstrating adequate 
tumor-free surgical margins. 

Postoperative course

The postoperative course was uneventful. The chest tube 
was removed on postoperative day 1, and the patient 
was discharged on postoperative day 3. Final pathologi-
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cal examination revealed a sclerosing pneumocytoma 
with a surgical margin of 3 mm. A total of six lymph 
nodes from stations 7, 10, and 11 were harvested, and 
no nodal involvement was identified. No postoperative 
complications occurred. At the 3-month follow-up, the 
patient remained well, with no evidence of recurrence 
or other complications.

Written informed consent was obtained from the pa-
tient for publication of this case report and accompany-
ing images.

Discussion

Robotic thoracic surgery was developed to overcome 
some of the limitations of video-assisted thoracoscopic 
surgery (VATS), including restricted instrument ma-
neuverability and two-dimensional visualization. More 
recently, uniportal robotic-assisted thoracic surgery (U-
RATS) has emerged as an attractive minimally invasive 
approach that combines the benefits of robotic technol-
ogy with the reduced surgical trauma associated with a 
single incision [8-10].

Unlike the da Vinci Xi platform, which was adapted 
for uniportal procedures, the da Vinci SP system was 
specifically designed for single-port surgery. Its archi-
tecture allows triangulation of multiple instruments 
through a single access port while minimizing internal 
arm collisions. In addition, the wristed camera and flex-
ible instrument deployment facilitate complex dissec-
tions and may expand the applicability of single-port 
robotic surgery to advanced thoracic procedures [5].

In the present case, a centrally located lesion involv-
ing the common basal segment of the left lower lobe 
precluded wedge resection. Therefore, anatomical seg-
mentectomy was preferred to achieve complete resec-
tion while preserving functional lung parenchyma. Sin-
gle-port robotic common basal segmentectomy enabled 
both definitive diagnosis and treatment in a single ses-
sion, with minimal surgical trauma and an uneventful 
postoperative course.

Surgical resection remains the gold standard treat-
ment for patients with early-stage and selected locally 
advanced non-small cell lung cancer (NSCLC), offer-
ing the best chance for cure when complete resection 
is achieved [9-12]. In this context, segmentectomy has 

been shown to provide oncological outcomes compa-
rable to lobectomy in appropriately selected patients, 
without compromising survival or recurrence rates [13].

In recent years, an increasing number of small pul-
monary nodules have been detected through lung cancer 
screening programs and widespread use of chest imag-
ing during the COVID-19 pandemic [14,15]. Although 
many of these lesions are suspected to be malignant, 
a proportion are ultimately diagnosed as benign enti-
ties, including sclerosing pneumocytoma. In such cases, 
parenchyma-sparing anatomical resections may provide 
both definitive diagnosis and treatment while preserv-
ing pulmonary function. Furthermore, single-port ro-
botic surgery is an effective option for these cases. 
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