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Introduction

Minimally invasive surgery has experienced a marked 
progress over the last decade. One of the cornerstones of 
this evolution was the application of the uniportal technique 
for lung resections. Initially, this approach was applied 
for simple wedge resections. With growing experience 
and development of special instruments, the uniportal 

approach was widespread throughout the whole world (1). 
Nowadays, spectrum of the uniportal minimally invasive 
approach includes all thoracic surgical procedures except 
for lung transplantation. Lobectomies, segmentectomies, 
complex trachea-bronchial and tracheal resections and 
reconstructions are performed by uniportal video-assisted 
thoracoscopic surgery (VATS) (1,2). Subxiphoid uniportal 
VATS for lung resections and resection of tumors of the 
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anterior mediastinum represents a further development of 
the uniportal approach by reducing the pain caused by the 
intercostal irritation during conventional uniportal VATS. 

Application of laser for lung-parenchyma sparing 

resections during open-surgical and minimally invasive 
thoracic procedures has been reported in several studies (3-5). 

In the present case, we describe the subcostal uniportal 
video-assisted thoracoscopic resection of a lung nodule 
using the dual-wavelength diode laser. This case report 
was prepared in accordance with the CARE reporting 
checklist (available at https://jovs.amegroups.com/article/
view/10.21037/jovs-21-55/rc).

Case presentation

All procedures performed in this study were in accordance 
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 case report and 
accompanying images. A copy of the written consent is 
available for review by the editorial office of this journal.

A 51-year-old male patient was admitted to our department 
due to suspect pulmonary lesions in the middle lobe.  
Six months earlier the patient was diagnosed for pancreatic 
head adenocarcinoma and received neoadjuvant chemotherapy. 
Prior to the planned pancreatic resection, re-staging computed 
tomography (CT) scan of the thorax revealed suspect 
pulmonary lesions in the middle lobe (Figure 1). Therefore, 
surgical evaluation of the pulmonary lesion was indicated.

Under general anesthesia, single-lung ventilation 
was initiated by a left-sided Robertshaw double-lumen 
endobronchial tube. The patient was placed in a left-sided 
lateral decubitus position using a vacuum mattress. An 
incision of 4 cm was performed parallel to the right costal 
arch (Figure 2, Video 1). The pleural cavity was entered 
through the subcostal space and a GelPOINT advanced 

Figure 2 Location of the subcostal incision. 

Figure 1 CT scan of the thorax showing a suspect pulmonary lesion (red arrows) in the middle lobe close to a branch of the pulmonary vein. 
CT, computed tomography.

Video 1 Subcostal uniportal video-assisted thoracoscopic resection 
of a pulmonary nodule using a diode laser. 
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access platform® (Applied Medical, Rancho Santa Margarita, 
CA, USA) was used (Figure 3) to enable a precise insertion 
and utilization of the laser probe, thereby minimalizing 
larger movements while applying the laser. 

After inspection of the pleural cavity, the middle lobe 
was palpated, and a superficial lesion was detected. A wedge 
resection using the Endo Gia Universal Stapling System® 
(Medtronic, Minneapolis, MN, USA) was performed. 
Subsequently, the middle lobe was palpated thoroughly to 
identify the suspect lesion, as seen in the CT scan (Figure 1).  
The lesion was located close to the horizontal fissure and 
a pulmonary vein branch (Figure 1). After mobilization of 
the fissure, the lesion was palpated. Due to the location of 
the lesion, parenchyma-sparing resection using laser was 
performed. A dual-wavelength diode laser (LEONARDO® 
DUAL 100, Biolitec, Jena, Germany) was utilized. The 
lesion was enucleated with sufficient safety margins using 
the laser at a power level of 55 watts. After resecting the 
specimen, it was investigated macroscopically and sufficient 
resection margins were confirmed. Subsequently, lung 
parenchyma was sealed using the laser at a power level 
of 35 watts. A 28F chest tube was inserted through the 
subcostal incision and the right lung was re-ventilated 
showing a full re-expansion of the lung parenchyma. Skin 
closure was performed, and the chest tube was connected 
to a digital suction system (Thopaz+, Medela, Dietersheim, 
Germany). No air leakage was detected. The patient was 
extubated in the operation room and transferred to the 
normal ward. The postoperative course was uneventful. No 
postoperative pain was reported by the patient. Chest tube 
was removed on POD 3 and chest X-ray showed complete 
re-expansion of the lungs. The patient was discharged on 
POD 4 in good condition. 

Histological examination revealed intrapulmonary lymph 

nodes without any signs of malignancy. Therefore, pancreatic 
resection was scheduled and successfully performed. The 
patient recovered well from surgery and is in complete 
remission.

Discussion

Application of laser in thoracic surgery is a well-established 
concept in pulmonary metastasectomy (3,6). The main 
advantages of the laser technique are enabling parenchyma-
sparing resection of deep-located lesions and for lesions 
located near a major bronchus or vessel resection with 
sufficient safety margins may be performed without injury to 
these adjacent structures (6). Single-wavelength (1,318 nm)  
Nd:YAG (neodymium-doped yttrium aluminum garnet) 
laser is the most applied form of laser resection in thoracic 
surgery (3,4). The laser enables both resection and sealing 
of the lung tissue. However, both modes of action (resection, 
sealing) are controlled by the distance of the laser to the 
lung parenchyma. This results sometimes in less precise 
resections or sealing of the lung tissue, since distance to the 
lung tissue is a variable factor, which cannot be standardized 
easily. The newer generation of dual-wavelength diode laser 
(LEONARDO® DUAL 100, Biolitec) represent a valuable 
alternative to the single-wavelength laser. The combination 
of two wavelengths, 980 and 1,470 nm, enables a variety 
of tissue interactions. Each wavelength can be individually 
selected or combined to obtain the desired tissue effect 
such as incision, excision, vaporization, hemostasis and 
coagulation of soft tissue depending on the intraoperative 
situation. This laser is much compacter than the single-
wavelength lasers which facilitates its application in different 
operating rooms and in a variety of fields, including thoracic 
surgery, phlebology, proctology, gynecology, and urology. 

Conventional uniportal VATS offers limited exposure 
of the middle lobe. Endo-stapler assisted wedge resection 
are sometimes demanding due to the difficult angle 
obtained during conventional uniportal VATS, which is 
usually located at the 5th intercostal space. The subcostal 
approach offers an excellent exposure of the middle lobe 
and provides a good angle for endo-stapler or laser-
assisted resections. A further advantage of the subcostal 
technique is reducing the pain caused by the intercostal 
irritation during conventional uniportal VATS. 

Conclusions

In the present case, we applied the dual-wavelength diode 

Figure 3 Application of the GelPOINT advanced access platform® 
(Applied Medical). 
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laser during minimally invasive resection of a deep-located 
pulmonary nodule close to a branch of the pulmonary 
artery. This approach allowed for safe and precise 
parenchyma-sparing resection of the lung nodule, thereby 
enabling sufficient sealing of the lung tissue. The subcostal 
approach accounted for a quick postoperative recovery with 
no postoperative pain, thereby enabling excellent surgical 
site exposure. 
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