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Transbronchial cryobiopsy is useful for diagnosing diffuse 
parenchymal lung diseases, as well as localized lung lesions 
(1-5). It provides larger and higher quality specimens 
without crush artifacts compared to those obtained 
by conventional biopsy forceps (6). As transbronchial 
cryobiopsy samples tend to be larger, the risk of bleeding 
from the biopsy site is higher than that associated with 
forceps biopsy. This occasionally causes moderate or 
severe bleeding, so a bronchial balloon blocker has been 
prophylactically used to prevent flooding of blood into 
the central airway (7,8). Although the balloon occlusion 
method is effective to avoid severe bleeding (8-11), guiding 
the balloon blocker to the occlusion site is sometimes 
challenging and complicates the cryobiopsy procedure. 
To facilitate the cryobiopsy procedure for parenchymal 
lung lesions, we developed a simpler technique to prevent 
bleeding by wedging the tip of a long, small-diameter 
silicone endobronchial tube into the target bronchus 
transnasally under bronchoscopic control. We herein report 
this technique.

Case 1

An 86-year-old man with a history of prostate carcinoma 
and myelodysplastic syndrome was referred to our hospital 
due to a chest X-ray abnormality. His chest X-ray and 
computed tomography scan revealed a localized lesion 
measuring 37 mm in the longest diameter in the right 
upper lobe lung. Bronchoscopy was performed under local 
anesthesia and conscious sedation with midazolam and 
fentanyl. A sterilized, customized 5 mm inner diameter 
silicone tube (Phycon tube, SH No.5; Fuji Systems, Tokyo, 

Japan; Figure 1A,B) was used. The silicone tube was cut 
to a length of 40 cm, and the distal tip was cut diagonally. 
A standard connector from a 5 mm endotracheal tube 
was attached to the proximal end of the tube to facilitate 
grasping. The tube was advanced through the nose into 
the trachea under bronchoscopic control using a 4.0 mm 
thin bronchoscope (BF-P260F; Olympus, Tokyo, Japan;  
Figure 1B). After locally anesthetizing the bronchus with 
lidocaine, the tube was further advanced and firmly wedged 
into the posterior segment of the right upper lobe (right 
B2) (Figure 2A,B,C). Then, a thin bronchoscope was 
advanced into the right B2b, and a radial endobronchial 
ultrasound probe was advanced toward the target lesion 
under fluoroscopy. After localizing the target lesion by 
endobronchial ultrasound, a forceps biopsy was performed 
to obtain eight specimens. Then the location of the tube 
was bronchoscopically reconfirmed, and a transbronchial 
cryobiopsy was performed using a 1.9 mm cryoprobe 
(ERBE, Tubingen, Germany). Bleeding was minimal  
(Figure 2D) and there were no other complications. The 
specimens obtained by forceps biopsy and cryobiopsy 
contained adenocarcinomas. 

Case 2

A 58-year-old man without a medical history underwent 
a medical examination. A chest X-ray revealed diffuse 
reticular opacities, mainly in the bilateral middle and 
lower lung lobes. He was referred to our hospital for an 
examination during which he underwent bronchoscopy 
under conscious sedation. First, we attempted nasobronchial 
intubation with insertion of the 40 cm tube into the 
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Figure 1 Instruments for the tube-wedging method. (A) A customized 5.0-mm silicone endobronchial tube with a connecter; (B) the tube 
attached to a 4.0 mm bronchoscope.
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Figure 2 A silicone tube (arrowheads) was advanced through the right upper lobe bronchus (RULB) (A), and then through the right B2 (B); 
finally, it was wedged into the right B2 facing the bifurcation of B2a and B2b (C) under bronchoscopic control. Bronchoscopic view after the 
forceps biopsy and cryobiopsy shows no bleeding and no dislodgement of the silicone tube (D).
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anterior basal segmental bronchus in the right lower lobe 
(right B8), but the tube was not long enough. Thus, after 
four specimens were obtained in the right B8 using biopsy 
forceps, we replaced the 40 cm tube with a 48 cm tube. The 
tube was advanced and wedged into the subsubsegmental 

bronchus (right B8bi) under bronchoscopy, and two 
biopsies were taken with a 1.9 mm cryoprobe from the lung 
parenchyma, followed by the right B8ai (Figure 3A,B,C,D) 
and right B4a; thus, a total of six cryobiopsy specimens were 
obtained. During the cryobiopsy, fluoroscopy showed an 
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expanded opaque shadow, suggesting bleeding around the 
biopsy site, and blood flooded into the tube (Figure 3E). 
However, we were able to control the bleeding easily with 
bronchoscopic suctioning (Figure 3F). No blood flooded 
from the wedged tube into the central airway. The forceps 
biopsy specimen findings were non-diagnostic, while the 
cryobiopsy specimens showed pathological findings of 
suspected nonspecific interstitial pneumonia as well as 
silicosis. Subsequently, he was diagnosed with Sjögren’s 
syndrome and received steroid therapy. 

The results of our initial 10 cases with transbronchial 
cryobiopsy using the “tube-wedging method” under conscious 
sedation are shown in Table S1. Where bleeding occurred, 
it was limited to within the tube in all patients. Bleeding 
was graded as “no bleeding” or “mild bleeding” in all cases 
[“mild bleeding” requires suction to clear but no other 
bronchoscopic procedure, as classified by Hetzel et al. (10)].  
This study was approved by the Institutional Review Board 

of Nagoya Medical Center (identifier: 2018–068).
Bleeding and pneumothorax are major complications 

associated with transbronchial cryobiopsy of parenchymal 
lung lesions (10,11). The reported frequency of bleeding 
complications varies widely in the literature, even in 
meta-analyses, ranging from 4.9% to 39% (1-3). Most 
cases involve mild or moderate bleeding, although severe 
bleeding causing a life-threatening condition has been 
reported occasionally (12). In cases with blood flooding into 
the central airway, coughing is induced; this causes further 
bleeding, which makes bronchoscopic control difficult. 
Thus, a prophylactic technique for protecting the non-
bleeding lung area is necessary. Although several techniques, 
such as balloon blockers (7,13,14) and sequential use of 
two scopes (15), have been proposed, the prophylactic 
placement of a balloon blocker, which reduces the frequency 
of moderate or severe bleeding (8-11), seems to be the most 
effective; thus, its use during transbronchial cryobiopsy 

Figure 3 A silicone tube (arrowheads) was advanced under bronchoscopic control through the right basal bronchus (A), then through the 
right B8 (B), and then through the B8a (C); finally, it was wedged into the right B8aii, in which the next bronchi (B8aiiα, B8aiiβ) was seen (D). 
Bleeding occurred within the tube (E). Bleeding was readily controlled by bronchoscopic suctioning (F). 
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has been recommended (2,10,11). However, the balloon 
occlusion technique is complex. Although several balloon 
occlusion techniques [e.g., use of a Fogarty balloon through 
the side channel of a double lumen tracheal tube (7,11), an 
angioplasty balloon through a large tracheal tube (13), and 
an endobronchial blocker (14)] have been proposed, none of 
them seem to be optimal.

Our “tube-wedging method” has several advantages. By 
directly bridging into the leading bronchus, the established 
airway facilitates repeated insertion and removal of a thin 
bronchoscope. The wedging tube prevents central airway 
blood leakage by draining blood within the tube. In all our 
cases, bleeding was readily controlled bronchoscopically. 
Selective intubation into the segmental or deeper bronchus 
under bronchoscopic control is easily accomplished, except 
that into the apical segmental bronchus of the upper 
lung lobe. Displacement of the wedged tube occurred in 
one case, but holding the tube firmly prevents this from 
occurring. Another advantage of the tube-wedging method 
is the use of a small-diameter silicone tube, which allows 
a transnasal approach, and seems to be more comfortable 
for patients than the orotracheal approach using a larger 
tracheal tube. In fact, all patients tolerated the cryobiopsy 
procedures well under moderate conscious sedation with 
midazolam and fentanyl. The small-diameter tube allows 
the use of 4.0 or 4.2 mm thin bronchoscopes, which are 
particularly useful for peripheral localized pulmonary 
lesions (16,17). By contrast, the lack of availability of 
therapeutic bronchoscopes with a large working channel 
and a 2.4 mm cryoprobe, the lack of availability of deep 
sedation or general anesthesia, and the inaccessibility of the 
apical segmental bronchus are limitations of the present 
technique. 

In our early experience, the bleeding could easily be 
controlled in all cases by bronchoscopic suctioning alone. 
If the bleeding cannot be controlled by simple suction, 
airway blocking by wedging the bronchoscope or using a 
balloon blocker through the bronchoscope working channel 
would be the technique of choice. We have yet to encounter 
patients with moderate/severe bleeding; however, we are 
always prepared to manage unexpected massive bleedings. 
At our institution, we are always able to use therapeutic 
bronchoscopes with a large working channel, large 
endotracheal tubes, balloon blockers, and adrenaline for 
endobronchial administration. 

In conclusion, our early experience suggests that the 
tube-wedging method is simple and safe, and may be a 
promising alternative to the balloon occlusion method for 

transbronchial cryobiopsies. Further studies are needed to 
confirm the usefulness of this technique.
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Supplementary

Table S1 Procedural details of the initial 10 cases with cryobiopsy using the tube-wedging method

No. 
Age,  
years

Sex
Lesion type,  
longest diameter 

Cryoprobe 
size, mm

Bronchoscope 
size, mm

Lobar location 
for cryobiopsy

Number 
of forceps 
biopsies

Number of 
cryobiopsies

Results of forceps biopsy Results of cryobiopsy
Bleeding 
into the 

tube

Blood 
leakage 
from the 

tube 

Dislodge of 
tube during 
procedure

Total 
procedure 
time, min

1 86 Male Localized, 37 mm 1.9 4.0 Rt. S2 8 1 Adenocarcinoma Adenocarcinoma − − − 24

2 58 Male Diffuse 1.9 4.0 Rt. S4, S8 4 6 Non-specific findings Suspicious of NSIP, silicosis + − − 42

3 43 Male Localized, 14 mm 1.9 4.2 Rt. S2 10 1 Non-specific findings Adenocarcinoma − − + 28

4 48 Female Diffuse 1.9 4.0 Rt. S10 4 4 Non-specific findings Organizing pneumonia + − − 31

5 51 Male Localized, 35 mm 1.9 4.0 Lt. S4 8 3 Necrosis Necrosis, positive on  
Ziehl-Neelsen stain

− − − 23

6 72 Female Localized, 19 mm 1.9 4.0 Rt. S9 8 1 Adenocarcinoma Non-specific findings + − − 43

7 80 Male Localized, 51 mm 1.9 4.2 Rt. S2 7 3 LCNEC LCNEC + − − 28

8 70 Female Localized, 23 mm 1.9 4.0 Rt. S8 8 2 Non-specific findings Non-specific findings + − − 34

9 70 Female Localized, 31 mm 1.9 4.2 Rt. S8 5 2 Adenocarcinoma Adenocarcinoma + − − 33

10 62 Male Diffuse 1.9 4.2 Lt. S10 9 4 Organizing pneumonia Organizing pneumonia + − − 50

NSIP, non-specific interstitial pneumonia; LCNEC, large cell neuroendocrine carcinoma


