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ples of 41 patients. The mean specimen area was 5.82 mm 2  

(0.58–20.88 mm 2 ) taken by forceps compared to 15.11 mm 2  

obtained using the cryoprobe (2.15–54.15 mm 2 , p  !   0.01). 

Two patients had a pneumothorax which resolved with tube 

thoracostomy. Biopsy-associated bleeding did not require 

any intervention. Transbronchial cryobiopsy contributed in 

a substantial number of cases to a definitive diagnosis.  Con-

clusions:  Transbronchial cryobiopsy is a novel technique 

which allows to obtain large biopsy samples of lung paren-

chyma that exceed the size and quality of forceps biopsy 

samples. Prospective trials are needed to compare this tech-

nique with surgical lung biopsy for diagnosis of diffuse lung 

diseases. 

 

Copyright © 2009 S. Karger AG, Basel 

 Introduction 

 Transbronchial biopsies allow harvesting tissue from 
the periphery of the lung for diagnosis of diffuse lung 
diseases. This is usually done under f luoroscopic guid-
ance, targeting the segment of interest. Transbronchial 
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 Abstract 

  Background:  Specimens from transbronchial lung biopsies 

lack sufficient quality due to crush artifact and are generally 

too small for diagnosis of diffuse lung diseases. Flexible cryo-

probes have been shown to be useful in therapeutic bron-

choscopy. We introduce a novel technique for obtaining 

lung biopsies bronchoscopically, using a flexible cryoprobe. 

 Objectives:  The purpose of this study was to show the feasi-

bility of using a cryoprobe to obtain lung biopsies during 

flexible bronchoscopy.  Methods:  Forty-one patients with 

radiographic signs of diffuse lung disease were selected for 

transbronchial biopsy. During flexible bronchoscopy, con-

ventional transbronchial biopsies using forceps were done 

first. Then a flexible cryoprobe was introduced into the se-

lected bronchus under fluoroscopic guidance. Once brought 

into position, the probe was cooled and then retracted with 

the frozen lung tissue being attached on the probe’s tip. The 

tissue was processed for histology. After establishing a diag-

nosis, the specimen area was measured using a digital mor-

phometry system.  Results:  We evaluated the biopsy sam-
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transcutaneous carbon dioxide partial pressure were monitored 
continuously.

  The bronchopulmonary segment for biopsy was determined 
prior to the procedure based on the CT of the chest. During f lex-
ible bronchoscopy, the bronchoscope was introduced into the se-
lected bronchus. Under f luoroscopic guidance, the biopsy instru-
ment was navigated into the target area. A transbronchial forceps 
biopsy was done first. Particular caution was given to the position 
of the biopsy area: it required that the biopsy instrument be placed 
perpendicular to the chest wall to assure an accurate evaluation 
of the distance to the thoracic wall by f luoroscopy. Then a cryo-
biopsy was obtained in the same segment. The cryoprobe was in-
troduced into the selected area under f luoroscopic guidance. A 
distance of approximately 10 mm from the thoracic wall was con-
sidered optimal. Once brought into position, the probe was cooled 
for approximately 4 s, then it was retracted with the frozen lung 
tissue being attached on the probe’s tip. The frozen specimen was 
thawed in saline and fixed in formalin. Each patient had at least 
1 biopsy using each technique. The number of biopsies taken was 
dependent upon the investigator’s decision.

  Within 2 h after the procedure, a chest X-ray was done to ex-
clude pneumothorax. The length of the procedure was the time 
from intubation to extubation of the patient. The intensity of 
bleeding was distinguished as controllable by suction with the 
f lexible bronchoscope and the necessity of tamponade or other 
interventions.

  Processing the Histological Samples 
 Preparation of Specimens 
 Specimens were fixed in 4% formalin and embedded in paraf-

fin. Slices measuring 3   m were made and mounted onto slides. 
Hematoxylin-eosin, elastica van Gieson and PAS staining were 
done.

  Histological Evaluation 
 Each slide was evaluated by a pathologist. Clinical features and 

the radiological pattern of the suggested lung disease were sub-
mitted to the pathologist. Definitive diagnosis was based on clin-
ical, radiographic and pathologic findings including the clinical 
course over a period of at least 6 months  [1] .

  Morphometry 
 Each slide was visualized and analyzed using a digital mor-

phometry system. The area of the histologic sample was calcu-
lated. If there was more than 1 specimen, the largest one was tak-
en for measurement. Sample size was measured in mm 2 ; the re-
sults were compared using the rank sum test.

  Results 

 Procedure 
 Biopsies obtained from 41 patients were evaluated. All 

patients underwent the procedure. On average, 2 biopsies 
were taken by cryoprobe and by forceps. The average du-
ration of the procedure was 26 min (19–42 min). None of 
the patients required prolonged mechanical ventilator 
support after the procedure.

  None of the patients needed interventional bleeding 
control, such as tamponade, double lumen intubation or 
surgery. Two patients (4.87%) sustained pneumothorax 
after the procedure, requiring drainage using a chest tube 
over 3 days. Both patients were discharged after 3 days 
with complete reexpansion.

  Histology 
 Seventy-four cryobiopsy samples and 82 forceps biop-

sies were collected and suitable for analysis ( fig. 2 ). Prep-
aration and staining were possible in all of the samples 
regardless of the technique of tissue acquisition. All sam-
ples acquired by the cryoprobe contained lung tissue 
( fig. 3 ). Crush artifacts were not seen, therefore the alve-
oli were not compressed and the tissue architecture was 
patent. Cellular structures were also preserved, as far as 
could be seen in light microscopy.

Table 1. Number of cases diagnosed using different biopsy techniques

Definitive diagnosis History, lung function,
CT, forceps biopsy,
cryobiopsy

History, lung function,
CT, forceps biopsy

History, lung
function, CTa

IPF/UIP 15 11 11
NSIP 10 3 0
Desquamative interstitial pneumonia 3 3 0
Pulmonary lymphangioleiomyomatosis 1 1 0
Hypersensitivity pneumonitis 3 2 1b

Sarcoidosis 6 4 2b

Pharmacologically induced pneumonitis 1 0 0

a Two cases (one IPF and one NSIP) were diagnosed with surgical lung biopsy.
b Including laboratory testing and bronchoalveolar lavage.
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Usefulness of simple transbronchial biopsy

Author Diagnostic Bx Comment

Anderson 1978
N=939

31% Non Spec – 44%
Normal/Inad – 25%

Poletti 1988
N=801

29% Spec – 34%

Ensminger 2006
N=603

38% Inad – 33%

Berbescu 2006
N=22

30% Inad – 20%

Very Low Sensitivity (30% for Expert Pathologists)

Low negative predictive value (50%): the presence of TBB findings consistent with alternative diagnosis 

(ie. DIP, NSIP, ALI) does not rule out UIP

Recommendation: Transbronchial biopsy should not be used in the evaluation of IPF in the 

majority of patients, but may be appropriate in a minority (weak recommendation, low-quality 

evidence).
Raghu G, et al. AJRCCM 2011

Why TBBx is not used in fibrotic ILD diagnosis



TBBx VATS Bx

1X Magnification

Why TBBx is not used in fibrotic ILD diagnosis
Size does matter

Usefulness of simple transbronchial biopsy



Transbronchial cryobiopsy: The intermediate solution



Ganganah et al. Respirology 2016

Transbronchial cryobiopsy: The intermediate solution

Diagnostic yield



The cooling agent is applied under high pressure (45 bar) 
through the central canal of the probe

The gas at the tip expands due to the sudden difference in pressure relative to the 
atmospheric pressure (Joule-Thomson effect), resulting in a drop in temperature at 
the tip of the probe and subsequent freezing effect

Transbronchial cryobiopsy



Transbronchial cryobiopsy: Contra indications & complications

Absolute contraindications

• Known bleeding diathesis

• Anticoagulant therapy 

• Antiplatelet drug

• Thrombocytopenia (<50x109/L)

Relative contraindications: 

• Rapid decline of pulmonary function

• FVC < 50% , FEV1 < 50% and DLCO < 35%

• RVSP > 50 mmHg

• No age limit is suggested

Complications: 

• Pneumothorax (15-25%)
• Severe bleeding
• Acute exacerbation
• Air leak 
• Infection



● General anesthesia (Propofol/Remifentanil)

● Spontaneous breathing

● Rigid Tracheochoscope (Storz 14 mm-33 
cm)+fiberoptic bronchoscope (6.2 mm)

● Fogarty balloon

● Fluoroscopic control (+/- radial EBUS)

● Erbokryo CA, ERBE, Tubingen, Germany (CO2)

● Cryoprobe 2.4 mm

● A distance of approximately <= 10 mm  from 
the thoracic wall

● A perpendicular  relation between the thoracic 
wall  and the probe

● The probe is cooled for approximately 5-6 s 
Poletti V; et al Respirology 2014

TRANSBRONCHIAL CRYOBIOPSY (MORGAGNI HOSPITAL RECIPE)



Cryobiopsy: Technical notes

● General anesthesia (Propofol/Remifentanil)

● Rigid Tracheochoscope (Storz 14 mm-33 
cm)+fiberoptic bronchoscope (6.2 mm)
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● General anesthesia (Propofol/Remifentanil)

● Rigid Tracheochoscope (Storz 14 mm-33 
cm)+fiberoptic bronchoscope (6.2 mm)

● Erbokryo CA, ERBE, Tubingen, Germany
(CO2)

● Fogarty balloon

● Cryoprobe 2.4 mm

• Taking biopsy and inflate the balloon

• Carefully handling the specimens

Cryobiopsy: Technical notes
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TBCB vs Surgical Biopsy???

Transbronchial cryobiopsy: Concerns and newer data

Ravaglia C. Respiration 2015
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Transbronchial cryobiopsy: Concerns and newer data



The area of fragments strongly correlates with the diagnostic yield, mean area was  41,99+/-14.73 mm2 for 
diagnostic cases and 28.43+/-11.66 mm2 for non-diagnosticcases, p = 0.038. 

Transbronchial cryobiopsy: Concerns
and newer data

PlosOne- 2014



Transbronchial cryobiopsy: Concerns and newer data
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Study design

In the first arm (arm 1) four samples from the same segment were obtained ; in the 
second arm (arm 2) two samples from one segment and two other samples from 
another segment of the same lobe were taken. 

In order to assess the minimum number of samples needed to reach a morphological 
diagnosis each cryobiopsy sample was processed individually. 

Analysis of samples by pathologists was performed in a sequential way (from the first 
to the last sample) providing the identification of a pattern, or of characteristic 
morphologic features or, in the worse scenario, just a descriptive report for any single 
sample analyzed. Adding the next sample on top pathologists were also required to 
reformulate the report. 

Cryobiopsy: different strategies



Strategy 1

Strategy 2

Cryobiopsy: different strategies
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Tranbronchial cryobiopsy and freezing time



Tranbronchial cryobiopsy and and bleeding



Tranbronchial cryobiopsy and pneumothorax



Tranbronchial cryobiopsy in non 
interstitial diseases





Transbronchial cryobiopsy: Future perspectives?
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Cryobiopsy: Technical notes



Ιδανικός εξοπλισμός 


