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Introduction

During the last decade, the detection of small nodules 
has increased dramatically along with the number of CT 
scans. At the same time, the quality of preoperative imaging 
has improved with the introduction of preoperative 3D 
planning (1). Anatomical segmentectomy is therefore 
becoming more common in Western countries. The optimal 
approach to minimally invasive anatomical segmentectomy 
includes a combination of 3-dimensional (3D) visualization, 
robot-assisted thoracic surgery (RATS), which provides 
an increased degree of motion and rotation freedom, and 
small-wristed instruments designed to facilitate complex 
movements (2,3).

Patient selection and workup

A 75-year-old man with a history of lymphoma presented 
with ground-glass opacity (GGO) that was detected on 
a routine chest CT scan (Figure 1). The nodule was hot 
on PET CT with a standard uptake value (SUV) of 5.4. 
Preoperative fibroscopy was negative. Forced expiratory 
volume was 3.73 L (116%) and KCO was 93%.

Preoperative 3D reconstruction with Visible PatientTM 

(Strasbourg, France) was performed according to 

manufacturer instructions (Figure 2).

Equipment preference cards

(I)	 3D	high-definition	camera	(30°	lens).
(II) One cadiere forceps to retract tissue during the 

dissection of vessels and bronchus.
(III) One Maryland forceps connected to an additional 

ERBE© generator (ERBE, Limonest, France) used for 
electrocoagulation, sectioning and in order to dissect 
free the vessels and bronchus.

(IV) One tip-up forceps used to retract lung parenchyma 
and	to	better	expose	the	surgical	field.

(V) MEDTRONIC© Signia Stapler with 30 mm gold 
vascular curved reload, 45 and 60 mm purple curved 
reloads.

Surgical management

Positioning

Under general anesthesia, after selective intubation, the 
patient was placed in lateral decubitus on axillary rolls, with 
the right arm on an armrest.

The DaVinci Xi Surgical system (Intuitive surgical SAS, 
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Montrouge, France) was placed perpendicular to the table. 
The patient position was similar to conventional surgery, 
with the head placed close to the anesthesia station. 

Port placement (Figure 3)

First, an 8-mm port was placed just below the scapular spine 
in the 6th intercostal space (Arm 3). The airseal port was then 

placed in the 9th intercostal space, on the anterior axillary line. 
Robotic arm port 1 (8-mm) was placed in the 6th intercostal 
space on the posterior axillary line, arm port 2 (8-mm)  
was placed in the 8th intercostal space on the posterior 
axillary line, and arm port 4 (8-mm) port was placed in the 
6th intercostal space on the anterior axillary line.

After	docking	the	robot,	a	30°	camera	was	 introduced	
through the Arm 3. A tip-up forcep was inserted in arm port 
1, a Cadiere grasper was inserted in arm 2 and a Maryland 
bipolar forceps was inserted in arm port 4.

The surgical assistant was positioned in front of the 
patient with a long suction tip.

Surgical technique (Video 1)

After a mediastinal lymph node dissection (not shown in 
the video), the right upper and middle lobes were retracted 
apically	with	Arm	1,	the	major	fissure	was	opened,	and	the	
main pulmonary artery was dissected free with the bipolar 
Maryland forceps. The anterior part of the fissure was 
completed with bipolar forceps after identification of the 
middle lobe artery.

After identifying A6, the intersegmental lymph 
Figure 1 CT scan showing the nodule in the anterior part of the 
S7–S8 segment.

Figure 2 3D reconstruction (Visible PatientTM) of the right lung. (A) The nodule is marked in green in the whole right lung; (B) 
anatomical distribution of the branches of the pulmonary artery for the 3 lobes; (C) lung parenchyma volume ventilated by the segmental 
bronchus B7–B8.
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node (level 12) was dissected free and sent for frozen 
section. The basal artery was then dissected in order 
to identify A7+A8 and A9+A10, using the preoperative 
3D reconstruction of the artery. A7+A8 was stapled and 
transected with a 30 mm vascular curved stapler. The 
basilar bronchus was then exposed and we identified 
B7+B8  and  B9+B10  u s ing  the  p reopera t i ve  3D 
reconstruction. After isolation, B7+B8 were transected 
with a 45-mm purple curved reload. The basilar vein was 
exposed	and	V7+V8	were	identified	and	transected	using	a	
30-mm vascular curved reload.

Using indocyanine green and firefly fluorescence, 
we identified the intersegmental plane, which was 
marked using the bipolar Maryland forceps. Then the 
intersegmental plane was stapled and transected using a 60-
mm purple reload stapler. The specimen was then inserted 
in a retrieval bag. The airseal port was removed, and the 
specimen was removed following enlargement of the airseal 
port incision.

The total time for the procedure was 85 min, with blood 
loss of 100 mL. The chest tube was removed on day 3, and 
the patient was discharged on day 4.

Discussion

Anatomical segmentectomy of the basal segments is a 

challenging procedure for many reasons. Firstly, there are 
multiple variations in the anatomy of the arterial and venous 
branches, and in the bronchial tree. Secondly, it is essential 
to obtain sufficient surgical margins without peroperative 
palpation of the nodule. Thirdly, it is challenging to 
delineate the intersegmental planes of the lung (4). In our 
opinion, segmentectomy is a complex procedure that should 
be performed exclusively by highly experienced teams, 
especially when a minimally invasive approach is planned, 
and we recommend that S7–S8 segmentectomy always be 
performed with preoperative 3D imaging based on the 
results of a high-resolution CT scan.
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