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[ Abstract ] Background and objective Electromagnetic navigation bronchoscopy (ENB) has become the latest minimally
invasive diagnostic and therapeutic technique due to its characteristics, e.g., non-invasion, accuracy, real-time positioning. In
this study, we investigated the application of ENB biopsy combined with Massage staining in the diagnosis and treatment of
peripheral pulmonary lesions (PPL). Methods The clinical data of 15 PPL patients undergoing ENB biopsy plus Massage
staining between August 2017 and January 2018 were retrospectively reviewed. Among them, there were 12 male and 3 female,
and the mean age was (51.3+2.1) years old. Results The diameter of PPLs ranged from 6 mm to 36 mm (mean: 14.0 mm). The
successful biopsy rate was 66.7%. All patients successfully underwent Massage staining. The distance between the centers of
staining and lesion was (1.0£0.4) cm, and the diameter of staining was (2.840.6) cm. The mean operation time was (26.7+5.3
) min, and the mean blood loss during surgery was (3.3+1.5) mL. There was no pneumothorax, hemothorax and pulmonary
vascular injury during the procedure. Conclusion The ENB biopsy plus Massage staining technique caused very few complica-
tions, and provided high precision, which warrants further application.
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Fig 1 Electromagnetic navigation bronchoscopy biopsy combined
with massage staining positioning steps. A: Develop a pre-operative
plan to automatically generate a navigation map to the target area
by computer software; B: Positioning guide wire and extended
working channel reached the lesion; C: Positioning guide wire and
extended working channel reached the visceral pleura; D: The
methylthionine chloride was filled in the 1.8 mm catheter; E: The
catheter with methylthionine chloride was placed into the extended
working channel, and the direction of catheter rubbing during
Massage staining was shown by the red arrow; F: Positioning guide

wire reached the visceral pleura.
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Fig2 Strategy of surgical treatment following ENB biopsy plus Massage staining. ENB: electromagnetic navigation bronchoscope.
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Tabl 1 Demographical-clinical characteristics of patients in this study

Variables Number of cases
Gender (male:female) 12:3

Age (yr) 51.3%£21
Massage staining 15
Diameter of lesions (mm) 14.0£2.5

ENB biopsy 15
Mode of operation
Pulmonary wedge resection
VAST-assisted pulmonary lobectomy

Robotic-assisted pulmonary lobectomy

o = vV U

Conventional pulmonary lobectomy

i

3 Massage£ @R, A: EEELEREMEMassageEHE; B: E

BT EMAEL0.8 cmEfMassaget B R,

Fig 3 Effect of massage staining. A: The effect of Massage staining
where the catheter reaches the visceral pleura; B: The effect of
Massage staining where the catheter from the visceral pleura is about
0.8 cm.
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Tab 2 Characteristics and the dyeing effects of peripheral
pulmonary lesions in this study

Characteristics Total Dye (+) Dye (-)
Size of nodule (mm)
<10 4 3 1
11-15 6 6 0
16-0 4 4 0
=21 1 0 1
Character of nodule on CT finding
Solid nodule 6 5 1
mGGN 5 5 0
pGGN 2 3 1
Cavitary nodule 2 2 0

Dye (+): Good dyeing effect and accurate lesion location; Dye (-):
After dyeing, the dyeing agent is dispersed, but the dyeing effect is

not satisfactory.
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