Bronchoscopy with endobronchial ultrasound in hybrid operating room

With gaining more evidence of lung cancer screening with low dose computer
tomography (CT), more small, indeterminate lung nodules or ground glass opacities
(GGO) are being discovered. One major challenge of managing small, indeterminate
pulmonary nodules is the need for a reliable method or technique to accurately
localize and reach the target lesion or lesions. After localized the target lesion, we can
perform diagnostic biopsy, label the target for surgical resection, and local treatment
in selected cases.

An important aim of the hybrid operating room is to provide a one-stop, cost
effective procedural flow to enhance diagnostic accuracy and reduce complications
associated with patient transfer. Hybrid operating room provides real-time high-
resolution imaging during the endoscopic or surgical procedure and improves current
techniques of lung navigation and nodule localization. Bronchoscopy with
endobronchial ultrasound (EBUS) and transbronchial needle aspiration (TBNA) in
hybrid operating room can provide diagnosis, target localization and more precise
staging work-up. The hybrid operating room for thoracic surgery in selected patients is
a cost-effective streamlined solution for the diagnosis and treatment of early stage

lung cancers.
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ZHH * Bronchoscopy Biopsy and Rapid On-Site Cytology in Hybrid Operating Room:
Experiences in NTUH
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The Diagnosis of PPLs in Bronchoscopy Procedure

With the increasing use of low-dose computed tomography (CT) for lung cancer
screening, peripheral pulmonary lesions (PPLs) are more easily exposed. For
suspected malignant PPLs, an accurate diagnosis is an essential step in devising an
ap-propriate treatment plan. The transthoracic approach with CT-guided biopsy
traditionally is the first choice due to its having the highest diagnostic accuracy.
However, because of its high complication rate, which may lead to patient morbidity
and mortality, the use of bronchoscopic techniques has gradually increased.

Endobronchial ultrasound-guided transbronchial biopsy (EBUS-TBB) is now
widely used for the diagnosis of PPLs. In previous publications, the diagnostic
accuracy of EBUS-TBB alone has ranged from 60-70%. Combined use with other
methods, such as fluoroscopy, virtual bronchoscopic navigation or rapid on-site
cyologic evaluation, has been attempted to improve diagnostic accuracy. However,
these techniques have their limitations or disadvantages, so a more effective system is
required to assist EBUS-TBB procedures.

Cone-beam CT (CBCT) is a newer CT modality that can provide both real-time
2-dimensional (2D) fluoroscopy and 3D CBCT scans. With dedicated software, the
tar-get can be contoured, and be projected onto live fluoroscopy images, termed
augmented fluoroscopy (AF). This system provides real-time information for
interventional radiologists and surgeons in many advanced procedures. CBCT-AF can
also guide the bronchial route for navigation, and confirm the location of target PPLs,
thereby improving diagnostic accuracy during EBUS-TBB. Traditionally, most TBB
procedures employed standard biopsy forceps, which frequently obtained small,
crushed tissue samples that might affect the molecular analysis for further cancer
management. Therefore, a better biopsy device is needed. Collecting larger and
highly-quality histologic specimens is required.

Cryobiopsy is performed using compressed gas, followed by decompression to
create a cooling (Joule-Thomson) effect, that freezes surrounding tissue, and then
extracts a larger tissue specimen with preserved internal structure. It has been
commonly used to diagnose of interstitial pulmonary diseases, endobronchial tumors
and pleuroscopy procedure. Transbronchial cryobiopsy (TBC) was also performed
recently. In addition, TBC provide ample tissue for gene analysis and for dividing
histolologic subtype, which assist physician to guide further cancer treatment. Some
reports also revealed a relative low complication rate. Cryobiopsy should be wisely

applied in this gene guided therapy era.



Procedures Guided in CT room and Hybrid OR:

Radiologist Experience Sharing

Abstract

Procedures guided in CT room and hybrid operation room is import for
patient management in thoracic radiology.

In this lecture, | will introduce the tips of CT-guided procedures for lung
nodules. | will also review some cases and remind how to prevent the possible
complications. | hope this experience sharing session can bring fruitful harvests for

all the participants.
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