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Introduction

Particular interest in peripheral pulmonary lesions (PPLs) 
and ground glass opacities (GGOs) of the lung has grown 
in recent years. If malignancy is suspected, the strategies 
for evaluation are positron emission tomography scan, non-
surgical biopsy, or surgical resection (1). For non-surgical 
procedures, guidelines recommend extensive tissue sampling 
for accurate histopathologic and molecular diagnosis (2,3). 
Previous studies on transthoracic needle aspiration (TTNA) 
have reported that a higher percentage of GGO component 
contributed to a lower diagnostic yield for these types of 
PPLs (4,5). 

Bronchoscopy is another non-surgical option for 
diagnosis of peripheral lung cancer (1). Endobronchial 
ultrasound with a guide sheath (EBUS-GS) had been 
reported to increase the diagnostic yield of transbronchial 

biopsy (TBB) (6,7) and the addition of virtual bronchoscopic 
navigation (VBN) can improve this yield further (8). 
Majority of studies on TBB for PPLs included solid lesions 
but reports on how to improve the procedure for GGOs are 
lacking. In this report, we present the case of a patient with 
pure GGO of the lung that was successfully diagnosed by 
TBB. 

Case presentation

A 69-year-old male was referred to our department because 
of an incidental chest computed tomography (CT) scan 
finding of a pure GGO PPL, measuring 38 mm in the largest 
diameter, and located in the right segment 2 (Figure 1).  
He was asymptomatic, a 50-pack year tobacco smoker, and 
without history of malignancy. 

This study was approved by the Institutional Review 
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Board of the hospital and informed consent was obtained 
from the patient. 

Bronchoscopy was performed under local anesthesia 
with conscious sedation using BF 1T260 (outer diameter of 
5.9 mm, working channel diameter of 2.8 mm; Olympus, 
Tokyo, Japan). VBN (LungPoint; Broncus Technologies, 
Inc., Mountain View, CA, USA) was used to plan the 
route to the target lesion (Figure 2A). Radial EBUS probe  

(UM-S20-20R, Olympus, Tokyo, Japan) with a guide sheath 
(2.6 mm compatible channel diameter, 2.55 mm maximum 
outer diameter; GS Kit K-203, Olympus, Tokyo, Japan) 
was inserted into the affected bronchus under fluoroscopy 
guidance (Figure 2B). The EBUS image showed blizzard 
sign (9) (Figure 2C). Cytology specimen was collected by 
brush (length 10 mm, diameter 2.0 mm); standard biopsy 
forceps with a 1.9 mm maximum outer diameter was used to 
collect a total of five histology samples (Figure 2D). There 
were no complications after bronchoscopy. 

Cytology examination was negative for malignant 
cells. The consecutive TBB specimens were examined 
histopathologically in the order that they were collected. 
The first and second specimens were negative for malignant 
cells, the third showed a few atypical cells, and the fourth 
and fifth specimens showed adenocarcinoma with lepidic 
growth pattern (Figure 3). After right upper lobectomy, the 
definitive diagnosis was confirmed to be minimally invasive 
adenocarcinoma (Figure 4) pstage IB (T2aN0M0). No 
further adjuvant therapy was administered. 

Discussion 

The introduction of chest CT scan screening has led to an 
increased interest in PPLs, particularly GGOs, which can 
be pre-invasive lesions in the lung adenocarcinoma growth 
spectrum. Non-surgical options for pathology diagnosis 
are by bronchoscopic or transthoracic approach. Studies on 
TTNA of GGOs demonstrated that obtaining core tissue 

Figure 1 Thin-slice computed tomography (CT) scan in the axial 
plane shows a focal pure ground glass opacity measuring 38 mm 
(major axis) in the right segment 2a of the lung. There was no 
mediastinal lymph node enlargement.

Figure 2 The bronchoscopy procedure. (A) Virtual bronchoscopy navigation (LungPoint) indicated that the bronchus leading to the target site 
was right B2a; (B) fluoroscopy image during radial probe EBUS scanning of the target site; (C) EBUS image of the blizzard sign, a hyperechoic 
shadow that was subtly more intense than the typical snowstorm appearance ascribed to normal alveolar tissue during scanning; (D) fluoroscopy 
image during transbronchial biopsy (TBB) using standard biopsy forceps (1.9 mm maximum outer diameter) with a guide sheath. 
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resulted to high diagnostic yields and that pure GGOs 
were more difficult to diagnose (4,5,10). On the other 
hand, more studies on bronchoscopy as a diagnostic tool 
for GGOs are lacking. One study reported that EBUS-GS 
TBB of GGO-dominant lesions had a diagnostic yield of 
less than 60 percent (11). Further refinements that focus on 
tissue procurement from GGO-predominant or pure GGO 
PPLs are needed. 

For EBUS-GS transbronchial sampling, it has been 
reported that an EBUS probe within a lesion and VBN 
were useful for tumor localization prior to biopsy, leading 
to improved diagnostic yields (6,8). We previously reported 
blizzard sign as a specific EBUS image for GGO (9). For 
this particular case, this sign helped us locate the biopsy 
site after it was detected by EBUS within the bronchial 
subsegment that was specified by VBN. At present, guide 
sheath kits (forceps, brush, and guide sheath) come in two 
sizes, large and small. Generally, bronchoscopists choose 

one of them according to PPL characteristics and physician 
preferences. For this patient, we chose to use the large size 
for the purpose of obtaining extensive amounts of tissue. 

Histologically, GGOs are described to have replacing 
growth patterns along thickened but preserved alveolar 
walls; this lepidic growth usually corresponds to the ground 
glass component (3). It was recommended that high quality 
tissue samples were more effective than cytology samples 
for diagnosis of GGOs (2,3). To our knowledge, there 
have been no reports yet describing the optimal number 
of TBB specimens required to diagnose GGOs. In this 
case, cytology samples were negative and only the TBB 
samples were diagnostic. Specifically, the structural integrity 
of adenocarcinoma with lepidic growth pattern was 
demonstrated in the latter (fourth and fifth) TBB specimens. 
Correlating this with the histopathologic findings of 
thickened bronchial wall in the resected specimen (Figure 4), 
we considered that obtaining around five histology samples 

Figure 3 Photomicrographs of the diagnostic transbronchial biopsy (TBB) specimens on hematoxylin and eosin staining. The initial three TBB 
specimens were non-diagnostic, but the  fourth (A, 40×) and fifth (B, 40×) specimens revealed adenocarcinoma with lepidic growth pattern;  
(C) higher magnification (100×) of the fifth specimen. 
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Figure 4 Photomicrographs of the surgical specimen (hematoxylin and eosin staining, 1.25×) show that in a tissue section from the tumor 
lesion of resected specimen (A), the smooth muscle layer of the terminal bronchial wall was relatively thick compared to that of a tissue 
section from the adjoining non-pathologic alveolar tissue (B).
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by a larger device would be required to penetrate the thick 
smooth muscle layer. 

In conclusion, image-guided bronchoscopy and use of 
a larger sampling device during TBB may be helpful for 
histopathologic diagnosis of pure GGO.
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