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Lung nodule detection by intraoperative ultrasound

during robotic surgery
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El Video clip is available online.

CASE SERIES

This strategy was performed in 9 consecutive patients
with SPN who met the criteria for RATS lung resection
(Table 1). All the nodules were solid, and the average depth
from the visceral pleura was 20 mm, making them difficult
to digitally palpate. Computed tomography (CT)-guided bi-
opsy and/or transbronchial needle aspiration biopsy
(TBNA) failed to obtain a definitive diagnosis. All patients
provided written informed consent for the procedure, and
they were aware that their anonymized data could be used
for scientific purposes only. Institutional Review Board
approval was not required.

A standard 4-arm approach was used for the procedure. A
dedicated robotic ultrasound probe (BK Medical) was in-
serted into the chest through the assistant port and fixed
with a bipolar clamp to scan the pulmonary surface. The
lesion was visualized in real time through the images ob-
tained from ultrasound probe and reported in the console
screen (Figure 1). The probe was then removed, and the
nodule was lifted with Cadier forceps, resected using ro-
botic staplers, and sent to Pathology for frozen section anal-
ysis. Video | summarizes the procedure.

RESULTS
In all cases, the intraoperative ultrasound successfully
identified the target lesion without significantly increasing
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Intraoperative ultrasound may be
the “surgeon’s finger” to locate
small and deep lung lesions dur-
ing robotic procedures.

the operative time. Among the resected nodules, 7 were
diagnosed as non—small cell lung cancer, and these patients
underwent RATS lobectomy with radical lymph node resec-
tion in the same setting. In the other 2 patients, the nodules
were identified as metastases, and no additional resection
was performed, as all surgical margins were negative on
pathologic examination.

DISCUSSION

The increased use of low-dose CT scans and lung cancer
screening have led to detection of greater numbers of SPN.
Video-assisted thoracoscopic surgery (VATS) resection
remains the main strategy for obtaining a definitive diag-
nosis of SPN when other, less invasive procedures
(ie, CT-guided lung biopsy or TBNA) fail, as in our patients.
RATS has become increasingly popular over the last
2 decades owing to some technical advantages over VATS
(ie, the tremor filtration, degree of manipulative freedom,
and the 3-dimensional view).l Nonetheless, the detection
of SPN that likely would be palpable during routine
VATS may be challenging during RATS because of the
lack of tactile feedback. Intraoperative ultrasound has
been used to detect small lesions and guide tumor resection
during robotic abdominal surgery,” but its use during RATS
had remained unexplored.
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TABLE 1. Study population

Nodule

Patient Size, mm Distance to pleura, mm Site US time, min Diagnosis
1 11 18 LLL 20 Lung adenocarcinoma
2 8 15 LLL 15 Metastasis from colon adenocarcinoma
3 13 21 RLL 22 Lung adenocarcinoma
4 9 22 RLL 21 Lung adenocarcinoma
5 15 23 LLL 15 Lung adenocarcinoma
6 16 20 LLL 18 Lung adenocarcinoma
7 12 23 RUL 20 Lung squamous carcinoma
8 11 24 LLL 15 Metastasis from renal cancer
9 10 18 LLL 20 Lung squamous carcinoma
Mean + SD 1.66 £+ 2.6 204 £ 0.9 — 184 +£2.7 —

US, Ultrasound; LLL, left lower lobe; RLL, right lower lobe; RUL, right upper lobe; SD, standard deviation.

Our previous experience with intraoperative ultrasound
localization of SPN during VATS™* led us to evaluate this
strategy during RATS as well. The noninvasiveness,
real-time feedback, repeatability, and the lack of specific
complications (ie, pneumothorax, hemothorax and lung
hemorrhage) and the need for sophisticated equipment
(ie, hybrid operating room) are the main strengths of
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FIGURE 1. A, Computed tomography scan showing an 8-mm nodule (ar-
row) at a distance of 20 mm from the pleura. B, The lesion was successfully
identified by intraoperative ultrasound.

intraoperative ultrasonography compared to standard
percutaneous techniques for SPN localization. In contrast,
the need for a surgeon with sonographic experience and a
collapsed lung for ultrasound examination are the main lim-
itations of this method that could counteract the advantages.
To overcome these limitations, careful suctioning of the air-
ways and using the probe to press on the visceral pleura to
deflate the lung can facilitate nodule detection. Addition-
ally, the first procedures should be performed or supervised
by a thoracic surgeon with ultrasonography experience until
all surgeons master the basic skills of intraoperative ultra-
sound.’ After identification, in all our cases the nodule
was grasped with the Cadier forceps and then resected
with a stapler. Alternative and more reliable techniques
(ie, tipping up or placing a suture in the lung parenchyma)
could be used to lift the nodule.

The main limitation of our strategy is that all lesions in
our series were solid and thus readily located by ultrasound,

VIDEO 1. The main steps of the procedure showing nodule detection by
intraoperative ultrasound and its subsequent resection. Video available at:
https://www.jtcvs.org/article/S2666-2507(25)00070-7/fulltext.
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whereas ground-glass opacities could be undetectable by ul-
trasound. In previous reports,® we showed the feasibility of
ultrasound for locating ground-glass opacities during
VATS, but future studies should confirm these results during
RATS as well.
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