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7.1	 �Introduction

Transbronchial lung cryobiopsy (TBLC) is now 
recognized as a useful tool for the diagnosis of 
diffuse interstitial lung diseases [1–5], although 
surgical lung biopsy (SLB) still remains the stan-
dard diagnostic procedure [6, 7].

The lung tissue specimens obtained by TBLC 
are usually smaller than those obtained by SLB 
[8]. It is important for pathological diagnosis to 
recognize the anatomical location of structures in 
the obtained lung tissue specimens. In this chap-
ter, we present a comparison of normal lung tissue 
samples and representative specimens obtained by 
cryobiopsy, in the viewpoint of lung architecture.

7.1.1	 �Processing of Cryobiopsy 
Specimens

The frozen lung tissue samples are immersed in 
saline, and the thawed lung specimens are trans-

ferred into a 20-mL syringe containing a small 
amount of saline and inflated by slow applica-
tion of negative pressure for 30–60 s. After this 
process, the alveoli are well inflated and eligible 
for histopathological examination. Figure  7.1 
shows well-inflated lung tissue specimens 
measuring up to about 7  mm in diameter, as 
compared with the specimens containing non-
inflated alveoli.

As for the staining, we recommend elastic van 
Gieson (EVG) staining and Alcian blue staining 
in addition to hematoxylin-eosin staining. EVG 
staining is necessary to recognize the normal 
and remodeled pulmonary architecture. Alcian 
blue staining is also useful to detect immature 
fibrosis such as fibroblastic foci containing much 
glycoprotein.

7.1.2	 �Normal Structure 
of the Lobules and Acini 
in TBLC Specimens

What are the structures that can be obtained by 
TBLC? Figure 7.2 shows a Softex image of the 
peripheral lung tissue, indicating the area from 
which TBLC specimens are obtained. Usually 
the cryoprobe is inserted into a membranous 
bronchiole through the bronchus and pulled 1 cm 
from the chest wall. The area sampled by the 
cryoprobe includes the membranous and respira-
tory bronchioles and peribronchiolar alveoli and 
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pulmonary arteries and veins. Figure 7.3 reveals 
a more detailed three-dimensional scheme of a 
pulmonary lobule [9]. A pulmonary lobule mea-
sures 8–10 mm in diameter and is encircled by 
interlobular veins. One lobule contains about 3–5 
acini, and a terminal bronchiole is located at the 
entrance to the acinus; respiratory bronchioles 
are located in the subacinar level. Red circle area 
may be sampled by TBLC.

The area encircled in green in the paraffin-
embedded tissue is sampled by TBLC; it contains 
the terminal bronchiole, respiratory bronchi-
oles, interlobular (interacinar) septa, and alveoli 
(Fig. 7.4). Pathological diagnosis is based on a 
clear understanding of the normal lung architec-
ture, especially in view of the patchy distribution 

of some diseases, e.g., usual interstitial pneumo-
nia (UIP)/idiopathic pulmonary fibrosis (IPF).

7.1.3	 �Pathological Diagnosis of UIP 
Based on the Pulmonary 
Architecture

7.1.3.1	 �UIP Diagnosed in SLB 
Specimens

Pathology of UIP is characterized by dense fibro-
sis with architectural distortion, predominant 
subpleural and/or paraseptal distribution of fibro-
sis, patchy involvement of the lung parenchyma 
by fibrosis, fibroblastic foci, and absence of fea-
tures to suggest an alternate diagnosis [7, 10].
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Fig. 7.1  Expansion of the thawed lung specimens. (a) 
Expansion of a thawed specimen in a 20-mL syringe by 
negative pressure before fixation with buffered formalin. 

(b) Poorly aerated alveoli in an uninflated specimen (HE, 
×1). (c) Inflated alveoli obtained by application of nega-
tive pressure before fixation (HE, ×1)
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Interlobular bronchus

Intralobular bronchioles

acinus

5 mm

Lung tissue obtained by TBLC

Fig. 7.2  Peripheral lung 
tissue. Softex image of 
normal peripheral lung 
tissue containing several 
lobules. The area 
encircled in green 
reveals the area possibly 
sampled by cryobiopsy 
and includes a 
membranous bronchiole, 
interlobular septa, veins, 
and arteries (Courtesy of 
Dr. H. Itoh, Fukui 
University)
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Fig. 7.3  Scheme of a pulmonary lobule. Scheme of a pul-
monary lobule measuring 8–10 mm in diameter encircled 
by interlobular veins. Each lobule contains 3–5 acini 

(Permission from Iwanami Publisher, Tokyo, Japan). Area 
encircled in red may be sampled by cryobiopsy. TB termi-
nal bronchiole, RB respiratory bronchiole
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Figure 7.5 reveals subpleural and parasep-
tal fibrosis with normal alveoli, consistent with 
the typical UIP pattern, in an SLB specimen. If 
TBLC were performed, structures in the area 
encircled in green can be obtained. The encir-
cled area in Fig. 7.6, if obtained by TBLC, shows 
paraseptal fibrosis and peribronchiolar fibrosis 
with fibroblastic foci and alternating normal 
alveoli, consistent with UIP, even without pleu-
ral or subpleural fibrosis.

In TBLC specimens, honeycomb lesions can-
not be easily observed, as seen in SLB specimens. 
The square area in Fig. 7.5 reveals microscopic 
honeycombing. Figure 7.7 reveals the structures 
shown in the square of Fig. 7.5 in greater detail; 
the area stained by EVG shows perilobular 
alveolar collapse, bronchiolar epithelialization 
of dilated alveoli, and traction bronchiolectasis. 
The area encircled may be sampled by TBLC is 
corresponding to microscopic honeycombing.
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Fig. 7.4  Paraffin-
embedded normal 
pulmonary lobule. Area 
encircled in green 
indicates the area 
sampled by cryobiopsy 
(EVG, ×1)
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Fig. 7.5  Surgical lung 
biopsy specimen of UIP/
IPF. Surgical lung 
biopsy specimen from 
the lower lobe with UIP/
IPF, showing subpleural 
and paraseptal fibrosis 
alternating with normal 
alveoli. A square area 
shows microscopic 
honeycombing (HE, ×1)
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7.1.3.2	 �UIP Diagnosed in TBLC 
Specimens

Figure 7.8a shows dense patchy fibrosis alternat-
ing with normal alveoli, containing two subacini, 
which are more clearly demonstrated by EVG 
staining, because of interlobular septum in the cen-
ter (Fig. 7.8b) and fibroblastic foci (Fig. 7.8b, c).

Thus, pathological diagnosis of UIP by TBLC 
can be made with some degree of confidence 

[3, 5]. However, the histologic features in a small 
area of the lung cannot represent the entire path-
ological events. Thus, care must be ensured to 
avoid overdiagnosis. Patchy fibrosis in the pul-
monary lobule can be observed in many clinical 
settings. Fibrosis apposed to the bronchovascu-
lar sheath or in the periacinar region is diagnos-
tic of UIP.  Microscopic honeycombing can be 
detected  by TBLC.  However, peribronchiolar 
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Fig. 7.6  A part of 
lobule of UIP. Paraseptal 
and peribronchiolar 
fibrosis with fibroblastic 
foci (arrows) are the 
hallmarks of UIP. This 
area is a part of Fig. 7.5 
(EVG ×2.5). The circled 
area may be sampled by 
cryobiopsy, even in the 
absence of pleural and 
subpleural fibrosis
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1000 µmFig. 7.7  Microscopic 
honeycombing. 
Microscopic 
honeycombing shows 
perilobular collapsed 
alveoli, bronchiolar 
epithelization, and 
traction bronchiolectasis. 
The encircled area, i.e., 
a part of microscopic 
honeycombing, may be 
sampled by cryobiopsy 
(EVG, ×2.5). MB 
membranous bronchiole, 
TB terminal bronchiole, 
ILS interlobular septum
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metaplasia, which is usually observed around 
bronchioles, must be differentiated from micro-
scopic honeycombing.

7.2	 �Conclusion

TBLC can be safely performed for the diagno-
sis of diffuse interstitial lung disease (ILD) and 
provides reliable pathological diagnosis, poten-
tially enabling prompt decision on the appropri-
ate therapy.

However, there are still limitations of TBLC, as 
compared to SLB, for the pathological diagnosis 
of ILD, because of the limitation of the area from 
which samples can be obtained (more central 

area) and a high frequency of discordance with 
the radiological diagnosis. Further studies of cor-
relations between diagnoses by TBLC and SLB 
are needed to determine the degree of diagnostic 
confidence that can be obtained with TBLC.
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