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Abstract

Localization of deeply, small, non-visible and non-palpable subcentimetre nodules can be difficult during video-
assisted thoracoscopic surgery (VATS) and even during minithoracotomy. Linear ultrasound probe helps surgeon
find these undetermined nodules by VATS or thoracotomy technique without any need of digital palpation and has
been demonstrated a safe and feasible technique alternative to computed tomography guided procedure (coils,
hook wires, methylene blue, lipidol and barium staining). Herein, we describe a case who we preoperatively labeled
peripheral lung lesion in the right lower lobe with methylene blue digitalization were not possible by palpation and
peripheral two lesions were successfully demonstrated with the use of linear ultrasound probe during thoracic
surgery.
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Introduction
The use of ultrasonography for the localization of lung nodules has

been reported since in the 1990s [1-8]. Although described in 1990s
this technology has not been fully adapted to thoracic surgery. This
technique can be applied to any pleural surface in the thoracic cavity.
Localization of deeply, small, non-visible and non-palpable
subcentimetre nodules cannot be easily identified. We describe one
case of peripheral two lesions’ digitalization were not possible by
palpation that were successfully demonstrated with the use of linear
ultrasound probe during thoracic surgery.

Case Report
A 67 year old man without known common disease pulmonary

nodules were detected during routine examinations and evaluated for
further examination. He learned to smoke 30 packs per year on his
resume. There was no history of chest pain, breathlessness, fever, loss
of weight and hemoptysis. There was no significant difference in
physical examination. No pathology was observed in the sputum
smear examination. No endobronchial lesion on flexible
bronchoscope.

On chest radiograph, a solitary pulmonary nodule 15 × 8 mm was
detected in the right upper zone and the other solitary pulmonary
nodule 8 × 6 mm was detected in the right lower zone that were
subsequently confirmed on contrast enhanced computed tomography
(CT) of the thorax; 15 × 8 mm irregularity in the right upper lobe
apical segments, right upper lobe posterior segment causing pleural
scoring; 8 × 7 mm parenchymal nodules were observed. PET-CT
showed low involvement (SUV:1.20) and malignancy could not be
ruled out. The operation was decided with video-assisted
thoracoscopic surgery (VATS) (Figures 1).

Figure 1: A: Chest radiograph; B: On contrast enhanced computed
tomography (CT) of the thorax 15 × 8 mm irregularity; C: On
contrast enhanced computed tomography (CT) of the thorax 8 × 7
mm parenchymal nodule.

The radiology clinic was consulted for marking with preoperative
methylene blue. Nodule in the lower lobe marking was performed with
methylene blue on CT-guided before the operation. The nodule in the
right lower lobe marked with the right VATS could not be palpated. 

We could then visualize the nodules in the upper and lower lobes
with an intrathoracic linear probe ultrasonography with VATS (Figure
2). The utility incision that we opened for use in the VATS method was
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expanded by 2 cm for minithoracotomy. And then the nodules in the
parenchyma as well as the vascularization of the tissues around these
nodules were imaged using an intraoperative linear ultrasonic probe. 

Figure 2: Intrathoracic linear probe ultrasonography with VATS.

These areas in the upper and lower lobes wedge resection was
performed with parenchyma staples. The nodule was in upper lobe
reported as fibrotic tissue the other nodule was in lower lobe reported
as lymph node (Figures 3).

Figure 3: A: Intraoperative ultrasonic image of 15 × 8 mm
irregularity; B: Intraoperative ultrasonic image of 8 × 7 mm
parenchymal nodule.

Discussion
The need to investigate peripheral lung nodules is a commonly

encountered clinical situation in thoracic surgeons. VATS is a useful
minimally invasive procedure for the diagnosis and treatment of these
nodules. However, as such lesions may not be visible or palpable
during VATS; conversion from VATS to thoracotomy is occasionally
conducted following failure to localize these lesions [9,10]. Therefore,
it is crucial to accurately localize lesions prior to VATS and even
during thoracotomy particularly in the case of small or non-visible and
non-palpable nodules. The common localization method is the
computed tomography guided procedure (coils, hook wires, methylene
blue). However, this technique is associated with the development of
pneumothorax and wires maybe dislodged with movement [11]. The
most commonly used dye, methylene blue may diffuse quickly to the
uninvolved pleural surface and make localization difficult [12,13]. In
our case, methylene blue marking was applied in the guideline of CT
for the nodules. However, it was not possible to reach these nodules.

Ultrasonography is a procedure with a specific value in the
investigation of peripheral non-palpable lung nodules during thoracic
surgery. Extrathoracic ultrasonography can be used successfully in the
diagnosis of pleural conditions. It was used under local anesthesia and
also in children with VATS [1,6-14]. Ultrasonography was applied to
85 patients with different indications. Developed an intrathoracic
ultrasonic probe and used it in 61 patients during thoracoscopy and 24
patients during open thoracic surgery. Their study showed that
thoracoscopic had high sensitivity for localization of intrapulmonary
tumors [1]. Wada and colleagues convex probe ultrasound was used in
their study was to assess thoracoscopic localization and biopsy of
subcentimetre pulmonary nodules in porcine and rabbit lung models
[2]. With the ultrasound compared in terms of the size and depth of
the tumors. In Kondo et al. study they included 44 patients where 53
lesions were localized and resected [8]. The whole area of
intraoperative ultrasonography accurately identifies the anatomical
structures of parenchyma and ground glass opacities. USG application
in operation is preferable when these methods are inadequate and
these nodules can be displayed without problems.

In our interventional radiology service, marking with methylene
blue was performed in the thorax CT correspondence and then the
patient was taken to the operation room. During the operation the
nodules could not be detected even with palpation and we decided to
apply linear USG, which is sterile as a last resort. During the operation
with the help of the radiologist two nodules were shown with the aid of
the usg. In addition the region of the parenchymal wedge with
minithoracotomy, lymph nodes and fibrotic tissue were present in the
pathology report. So we showed the localization of the nodules.

In conclusion, ultrasonography can also be used as a simple,
economic tool for guiding puncture biopsy during thoracic surgery. In
the present case, ultrasound exam was used to accurately locate the
pulmonary tumor and to guide the surgical operations during thoracic
surgery. Thus, we conclude that ultrasound exam would be a helpful
diagnostic tool for differentiating between thoracic visceral lesions and
parietal lesions, locating peripheral pulmonary tumors and guiding
surgical thoracoscopy or minithoracotomy and pathological
examination in this context.
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