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Transbronchial Cryobiopsy in the First 51 )
Patients: Diagnostic Yield, Complication Rates
and Survival After 8 Years

Criobiopsia transbronquial en los primeros 51 pacientes:
rendimiento diagnéstico, tasa de complicaciones y supervivencia
después de 8 aiios

Dear Editor:

In September 2004, Alexander Babiak, an interventional pul-
monologist from Ulm (Germany), used transbronchial cryobiopsy
(TBCx) technique for the first time in 7 patients with interstitial lung
disease (ILD).! Since then, multiple studies have been reported with
varying results on diagnostic yield and complication rates associ-
ated with this technique.

In this descriptive retrospective study, we will provide
information about patient characteristics, diagnostic yield and
complication rates of all TBCx performed in the first 51 patients,
between April 2014 and August 2016, at the 12 de Octubre Univer-
sity Hospital, for the diagnosis of ILD or suspected rejection post
lung transplantation (LT), approved by the Ethics Committee under
number 13/202.

Patients were required to have a chest computed tomogra-
phy (CT) within a month prior to the procedure, in those patients
with typical features of usual interstitial pneumonia (UIP) on
CT, TBCx was not performed. Exclusion criteria for TBCx were:
bleeding diathesis, thrombocytopenia (<50 x 109/L) and severe res-
piratory functional impairment.? After informed consent regarding
diagnostic yield and risks of TBCx and an evaluation of the anes-
thesiological risk, patients scheduled for TBCx were admitted
to the department the same day of TBCx and thereafter dis-
charged in <24 h if they presented with clinical and radiological
stability.

All were performed using rigid bronchoscopy (RB) by “Effer
Dumon”. Following intubation, an Olympus balloon was placed in
the selected bronchus (when the target was located in the upper
lobes, placement was achieved with the help of a biopsy forceps).
Then a cryoprobe (1.9 or 2.4 mm size, depending on the preference
of the endoscopist, Erbokryo® CA, 10448-000 model ERBE Elek-
tromedizin, Tiibingen, Germany) was introduced via the working
channel of the therapeutic videobronchoscope (VBC) (Olympus®
BF-190) and under fluoroscopic was positioned at a distance of
10-20 mm from the pleura (Fig. 1A), then it was cooled for approx-
imately 3-5s, retracted together en bloc and the balloon was
inflated. Biopsies was taken from one or more of the most affected
segments. It was repeated to obtain at least 3 adequate biopsies.
All biopsies were evaluated by a pathologist specialized in Pul-
monology.

https://doi.org/10.1016/j.0presp.2023.100242

Mild bleeding was considered if it resolved with simple aspi-
ration, moderate if it was necessary to apply cold saline and/or
chemical vasoconstrictor, or severe if selective intubation was nec-
essary and/or admission to intensive care.

Patients with non-definite patterns or inconclusive histological
results were discussed in a multidisciplinary meeting, in order to
obtain consensus on diagnostic.

The statistical analysis was performed with the program SPSS v.
20.0 for Mac. Statistical significance a p value < 0.05. Patient survival
was drawn by the Kaplan-Meier method and different groups were
compared with the Log Rank test.

A total of 51 patients (26 men (51%)), mean age 63 years (range
56-71) underwent TBCx at our institution, with median diffusing
capacity for lung carbon monoxide 66% (51-76). The overall diag-
nostic yield was of 78.4% (40 patients). The most frequent pathology
was UIP (12, 30% of total) followed by organizing pneumonia (OP)
15%, and sarcoidosis 8%. In 3 patients a repeat TBCx was performed,
due to lack of conclusive diagnosis following the first sampling,
being diagnostic after second one. Furthermore, TBCx were per-
formed in 5 patients with suspected rejection post LT, rejection
was confirmed in 2 patients (33%).

Of the 11 non-diagnostic samples; 4 biopsy specimens demon-
strated exclusively bronchial wall histology (in 1 of them a second
TBCx was performed with a diagnosis of UIP) and 7 samples showed
parenchyma without pathology. Two of these underwent surgical
biopsy; one turned out to be UIP and the other sample revealed
emphysema. The other 8 patients were followed up clinically and
radiologically to ascertain a final diagnosis.

Four (8%) developed a pneumothorax, all of them required chest
drainage. One of these patients had an acute exacerbation with
subsequent clinical worsening and respiratory failure, resulting in
death at 13 days following TBCx (showed a histological UIP pattern,
that was associated with a Sjogren’s syndrome).

Mild bleeding occurred in 7 patients (14%), moderate in 3
patients (6%) and no severe.

The follow up of these 51 patients evaluated after 8 years from
the beginning of using TBCx: 30 patients (59%) were alive as of June
2022, and 21 patients died. Median overall survival was 78 months
(range 44-88 months). Overall survival of those with a histolog-
ical UIP pattern based on TBCx sampling was 36% at 90 months,
with worse prognosis compared to the 55% for those without UIP
histology (Fig. 1B).

The most recent clinical practice guidelines on the diagnosis of
idiopathic pulmonary fibrosis (IPF) refer to the use of TBCx and the
challenges of obtaining appropriate material for the histopatho-
logical criteria for UIP. The limitations are particularly due to the
subpleural predominance of pathologic changes and the potential
for sampling errors resulting in less confident exclusion of features
that may suggest an alternative diagnosis, compared with surgical
lung biopsy (SLB).?
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Fig. 1. (A) Fluoroscopy with rigid bronchoscopy, inserted cryoprobe through videobronchoscopy and less than 1 cm from the pleural surface. (B) Kaplan-Meier survival curve

in diagnosis of UIP after TBCx.

In fact, TBCx is more likely to demostrate a probable UIP pattern
than a definite UIP pattern given the limited sampling of subpleural
lung parenchyma in most cases.*

Comparing diagnostic yields between major studies: MULTI-
CRIO compared between classic transbronchial biopsies and TBCx
in 124 subjects and according to histopathology results the diag-
nostic yield was higher for TBCx (55%) vs 19% (p <0.0001),> other
with 77 patients randomized to TBCx or forceps biopsy, were sta-
tistically significant differences: 74% for TBCx vs 34%,6 69 patients:
76%’ and 297 patients: 86%.3

Mild to moderate bleeding is the most frequent complication,
with reported rates as high as 78%.2° Time greater than 4s with
a larger size cryoprobe was considered as a risk factor according
to a recent report.'’ Pneumothorax rates vary between 0% and
28%7:11-13 risk factors are the histological pattern of UIP, reticu-
lation on CT and/or biopsies close to the pleura.?

While TBCx has yet not been established as the gold standard,
cost and complications are lower than SLB, in the presence of a high
concordance of the diagnostic utility.*

Authors’ contributions

All authors have made substantial contributions.

All authors had worked to make possible this article which had
supported very important aspects from the suspect of ILD or LT
rejection to final diagnosis and treatment.

Informed consent

The authors confirm that the patient’s written consent has been
obtained.

Funding

The authors declare that they have not received any fees or
funding for the development of the article.

Conflicts of interest

The authors declare that they have no known competing finan-
cial interests.

References

10.

11.

12.

13.

. Babiak A, Schumann C, Hetzel ], Hetzel M. Transbronchial cryobiopsy as a new

diagnostic method - a feasibility study. Eur. Respir. ]. 2004;48 Suppl.:491s.

. Hetzel ], Maldonado F, Ravaglia C, Wells A, Colby T, Tomassetti S, et al. Trans-

bronchial cryobiopsies for the diagnosis of diffuse parenchymal lung diseases:
expert statement from the cryobiopsy working group on safety and utility
and a call for standardization of the procedure. Respiration. 2018;95:188-200,
http://dx.doi.org/10.1159/000484055. PMID: 29316560.

. Raghu G, Remy-Jardin M, Richeldi L, Thomson C, Inoue Y, Johkoh T, et al. Idio-

pathic pulmonary fibrosis (an update) and progressive pulmonary fibrosis in
adults and official ATS/ERS/JRS/ALAT clinical practice guideline. Am ] Respir Crit
Care Med. 2022;205:18-47, http://dx.doi.org/10.1164/rccm.202202-0399ST.

. Troy L, Grainge C, Corte T, Williamson ], Vallely M, Cooper W, et al. Diag-

nostic accuracy transbronchial lung cryobiopsy for interstitial lung disease
diagnosis (COLDICE): a prospective, comparative study. Lancet Respir Med.
2020;8:171-81, http://dx.doi.org/10.1016/S2213-2600(19)30342-X. PMID:
31578168.

. Pajares V, Nuilez-Delgado M, Bonet G, Pérez-Pallarés ], Martinez R, Cubero N,

et al. Transbronchial biopsy results according to diffuse interstitial lung dis-
ease classification. Cryobiopsy versus forceps: MULTICRIO study. PLOS ONE.
2020;15:e0239114.

. Pajares V, Puzo C, Castillo D, Lerma E, Montero MA, Ramos-Barbon D, et al. Diag-

nostic yield of transbronchial cryobiopsy in interstitial lung disease: a random-
ized trial. Respirology. 2014;19:900-6, http://dx.doi.org/10.1111/resp.12322.
PMID: 24890124.

. Casoni G, Tomassetti S, Cavazza A, Colby T, Dubini A, Ryu J, et al. Transbronchial

lung cryobiopsy in the diagnosis of fibrotic interstitial lung diseases. PLoS
ONE. 2014;9:e86716, http://dx.doi.org/10.1371/journal.pone.0086716. PMID:
24586252.

. Ravaglia C, Bonifazi M, Wells A, Tomassetti S, Gurioli C, Piciucchi S, et al. Safety

and diagnostic yield of transbronchial lung cryobiopsy in diffuse parenchymal
lung diseases: a comparative study versus video-assisted thoracoscopic lung
biopsy and a systematic review of the literature. Respiration. 2016;91:215-27,
http://dx.doi.org/10.1159/000444089.

. Hagmeyer L, Theegarten D, Wohlschldger ], Treml M, Matthes S, Priegnitz C,

et al. The role of transbronchial cryobiopsy and surgical lung biopsy in the
diagnostic algorithm of interstitial lung disease. Clin Respir J. 2016;10:589-95,
http://dx.doi.org/10.1111/crj.12261.

Li Y, Wei ], Jiang ], Ao Z, Yi X, Li X, et al. Evaluation of transbronchial
lung cryobiopsy freezing time, biopsy size histological quality, and incidence
of complication: a prospective clinical trial. Respiration. 2022;101:291-8,
http://dx.doi.org/10.1159/000519279.

Pajares V, Torrego A, Puzo C, Lerma E, Gil De Bernabe MA, Franquet T. Trans-
bronchial lung biopsy using cryoprobes. Arch Bronconeumol. 2010;46:111-5,
http://dx.doi.org/10.1016/j.arbres.2009.09.012. PMID: 19939546.

Krospi ], Pritchett ], Mason W, Sivarajan L, Gleaves L, Johnson ], et al. Broncho-
scopic cryobiopsy for the diagnosis of diffuse parenchymal lung disease. PLoS
ONE. 2013;8:e78674, http://dx.doi.org/10.1371/journal.pone.0078674.
Wilscher ], Gro SB, Eberhardt R, Heussel C, Eichinger M, Warth A, et al.
Transbronchial cryobiopsies for diagnosing interstitial lung disease: real-life
experience from a tertiary referral center for interstitial lung disease. Respi-
ration. 2019;97:348-54, http://dx.doi.org/10.1159/000493428.


http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0070
http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0070
http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0070
http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0070
http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0070
http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0070
http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0070
http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0070
http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0070
http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0070
http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0070
http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0070
http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0070
http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0070
http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0070
http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0070
http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0070
http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0070
http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0070
http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0070
http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0070
http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0070
http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0070
http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0070
dx.doi.org/10.1159/000484055
dx.doi.org/10.1164/rccm.202202-0399ST
dx.doi.org/10.1016/S2213-2600(19)30342-X
http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0090
http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0090
http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0090
http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0090
http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0090
http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0090
http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0090
http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0090
http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0090
http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0090
http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0090
http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0090
http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0090
http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0090
http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0090
http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0090
http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0090
http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0090
http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0090
http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0090
http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0090
http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0090
http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0090
http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0090
http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0090
http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0090
http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0090
http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0090
http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0090
http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0090
http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0090
http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0090
http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0090
http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0090
http://refhub.elsevier.com/S2659-6636(23)00011-5/sbref0090
dx.doi.org/10.1111/resp.12322
dx.doi.org/10.1371/journal.pone.0086716
dx.doi.org/10.1159/000444089
dx.doi.org/10.1111/crj.12261
dx.doi.org/10.1159/000519279
dx.doi.org/10.1016/j.arbres.2009.09.012
dx.doi.org/10.1371/journal.pone.0078674
dx.doi.org/10.1159/000493428

A.Gomez Lopez, A. Valipour, E. de Miguel Poch et al.

Antolina Gémez Lépez?-*, Arschang Valipour®,

Eduardo de Miguel Poch?, Ricardo Garcia Lujan?,
Roberto del Pozo Rivas®, Raquel Pérez Rojo?,

Ana Belén Enguita Vals 4, Sergio Alonso Charterina®,
Ignacio de Granda Orive?, Carlos José Alvarez Martinez?,
Virginia Pérez Gonzalez?, Pablo Gimez Garciaf,

Manuel Cortés Guerrero8, Victoria Villena Garrido®

4 Pneumology Service, 12 de Octubre University Hospital, Madrid,
Spain

b Karl-Landsteiner-Institute for Lung Research, Klinik Floridsdorf,
Vienna, Austria

¢ Pneumology Service, Juan Ramén Jiménez University Hospital,
Huelva, Spain

Open Respiratory Archives 5 (2023) 100242

d pathology Department, 12 de Octubre University Hospital, Madrid,
Spain

€ Radiodiagnostic Service, 12 de Octubre University Hospital, Madrid,
Spain

f Thoracic Surgery Service, 12 de Octubre University Hospital, Madrid,
Spain

& Anesthesiology Service, 12 de Octubre University Hospital, Madrid,
Spain

* Corresponding author.
E-mail address: antolinagl@hotmail.com (A. Gémez Lépez).


mailto:antolinagl@hotmail.com

	Transbronchial Cryobiopsy in the First 51 Patients: Diagnostic Yield, Complication Rates and Survival After 8 Years
	Authors’ contributions
	Informed consent
	Funding
	Conflicts of interest

	References

