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• From 53 patients TBLB was diagnostic in 20 (37.7%)

• The remaining 33 patients were reported as normal lung

• Open biopsy in these 33 patients resulted in specific diagnoses in 92%

Conclusions: 

1. TBLB diagnoses of interstitial pneumonia, chronic inflammation, nonspecific reaction, 

and fibrosis are unreliable and often entirely misleading

2. In this group, an open biopsy is required to reach a specific histologic diagnosis
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Results: 

• 603 patients underwent 651 TBLB procedures

• No specific diagnostic abnormality was identified in 107 (16.4%) of all biopsies

• Lung biopsy was clinically useful in ~75% of patients

• In the rest 25% - Failure of the procedure and inadequate sample, that could offer valuable 

information, was the main reason of not being useful
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Cryobiopsy - Technique



Principle of Joule-Thomson:  
Change in temperature of a fluid 
as it flows from a region of high 
pressure to a region of low 
pressure.
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Equipment:
1.Console and gas cylinder (CO2, N2O)
2.Transfer line (connects the console to the probe)
3.Cryoprobe (flexible :1.9 mm/2.4 mm and rigid: 3.0 mm)
4.Pedal



CRYOBIOPSY 
SETTING



Endrotracheal
tube

Rigid 
bronchoscopy

LMA Moderate 
sedation

Musani et al. JOB. 2018 Ahead of print
Expert Statement. Respiration. 2018;95(3):188-200
Hetzel et al. Respiration. 2015;90:275-278



Cryobiopsy Setting :
1. Rigid bronchoscopy
2. Fogarty hemostatic balloon
3. Fluoroscopy
4. Cryoprobe 1.9 / 2.4 mm



• Rigid intubation of the main bronchus with bronchoscope-
ventilation through sideports. 

• Hemostatic balloon placement – balloon siringe filled with
diluted iodine contrast medium



3-8 secs



TBBx Cryo



Bigger pieces
Less crash effect



• At the periphery (<1cm): 
Pneumothorax

• Centrally: Bleeding

Safe area for biopsy



Number of biopsies

• 3-5 biopsies in a distance of >1cm from the parietal pleura wall, 

under fluoroscopic guidance. 

• Sampling from >2 segments of the same lobe, potentially increase 

diagnostic yield.

• Sampling from >1 lobes? – No prospective studies available.

Τοmassetti et al . Respiration 2017; 93: 285–292.
Expert Statement. Respiration. 2018;95(3):188-200
Hetzel et al. Respiration. 2015;90:275-278
Schuhmann et al. Eur Respir J 2014;43:233-239



Size of catheter - Correlation with activation time



Cryobiopsy - Results



Ganganah et al., Respiration 2016

Cryobiopsy versus conventional TBLB
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Cryobiopsy versus conventional TBLB



Diagnostic yield %
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Cryobiopsy versus conventional TBLB



Diagnostic yield

Interstitial lung 
diseases

Lung tumours

Ganganah et al., Respiration 2016



Bleeding

x 2-3

Diagnostic yield %

Ganganah et al., Respiration 2016

Specimen size

Cryobiopsy versus conventional TBLB

TBCB is associated with an increased risk of bleeding which is of clinical 

relevance. Therefore training and additional precautions for bleeding control 

should be considered.



Pneumothorax probability 

Results:
• Total possibility: 0.06, Need for chest tube drainage insertion: 0.03 (0.01-0.08)
• Pneumothorax more frequent when fluoroscopy was not used

.,
Ganganah et al., Respiration 2016





Diagnostic yield:
98.7% vs 82.8%  (p=0.013)

Cryobiopsy versus VATS



[All deaths were caused by acute exacerbation of IPF]

Days of hospitalization

Mortality

QJM. 2017 Apr 1;110(4):207-214. 



• 9,700 deaths associated with SLB

• Main cause of death: ILD exacerbation



Cryobiopsy versus VATS in IPF?



Cryobiopsy

SLB



For patients with newly detected ILD of apparently unknown cause who are clinically 
suspected of having IPF and have an HRCT pattern of probable UIP, indeterminate, or an 
alternative diagnosis:

• We suggest cellular analysis of their BAL fluid (conditional recommendation, very low 

quality of evidence).

• We suggest surgical lung biopsy (SLB) (conditional recommendation, very low quality of 

evidence).

• The panel made no recommendation for or against transbronchial lung biopsy (TBBx).

• The panel made no recommendation for or against lung cryobiopsy.

Am J Respir Crit Care Med, Sep 2018



• A two-center prospective study included ILD patients with a non-definite usual interstitial 

pneumonia (UIP) pattern (on HRCT scan) 

• Twenty-one patients underwent TBLC immediately followed by VATS for SLB at the same 

anatomical locations

• Anonymized TBLC and SLB slides were blindly assessed by an external expert pathologist

• Pathological results from TBLC and SLB were poorly concordant in the assessment of ILD. SLBs 

were more frequently concordant with the final diagnosis retained at MDA.

• TBLC would have led to a different treatment if SLB was not performed in 11/21 (52%) of cases

AJRCCM March 2019



Conclusions

1. Patients with ILDs without diagnosis should receive complete clinical, 

laboratory and radiological (HRCT scan) examination with MDT approach.

2. No diagnosis?...TBCB could be initially considered instead of SLB.

3. High likelihood of diagnosis with BAL: Sarcoidosis, Langerhan’s Cell 

Histiocytosis, Alveolar proteinosis, Eosinophilic pneumonia

4. Typical UIP pattern in HRCT is considered adequate. In those cases that the 

clinical or laboratory findings need further investigation, TBCB should not be 

ruled out.



Thank you



• 359 patients with interstitial lung disease were included.

• Both TBLB and TBCB were undertaken in each patient. 

• The sequence of the procedures was randomized. 

• Bleeding severity: “no bleeding”, “mild” (suction alone), “moderate” (additional 

intervention) or “severe” (prolonged monitoring necessary or fatal outcome)



Conclusions: TBCB was associated with an increased risk of bleeding which is 

of clinical relevance. Therefore training and additional precautions for 

bleeding control should be considered.

Hetzel et al. Respiratory Research (2019) 20:140 


