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Positioning of EBUS-guided Cryobiopsy in the )
Diagnosis of Mediastinal Lesions: A First &=
Approach

Posicionamiento de la criobioebus para el diagnéstico de
lesiones y adenopatias mediastinicas, primera aproximacion

Dear Editor,

Endobronchial ultrasound-guided transbronchial needle aspira-
tion (EBUS-TBNA) is the principal technique used in the diagnosis
of hilar and mediastinal lymph nodes and masses. However, the
small sample sizes retrieved make EBUS-TBNA unsuitable for
diagnosing some diseases, including lymphoma, rare tumors, gran-
ulomatous diseases,!? and for re-staging lung tumors. Until now,
the choice of technique for obtaining large samples has been EBUS
intranodal forceps biopsy (EBUS-IFB)? or mediastinoscopy. How-
ever, a new technique, EBUS-guided transbronchial mediastinal
cryobiopsy (EBUS-MCB) that can be used obtain a large sample
with same rate of complications as EBUS-TBNA, has recently been
introduced.* The first case report of EBUS-MCB was published in
2019 by Zhang and colleagues, who reported its use in primary
mediastinal seminoma.”

To analyze the diagnostic yield of EBUS-MCB versus EBUS-TBNA
in the diagnosis of lymphadenopathies and mediastinal lesions,
we conducted a single-center, observational, prospective analyti-
cal study in the Hospital Universitario y Politécnico La Fe, Valencia,
Spain. The study was approved by the Ethics Research Committee in
October 2024. We included patients >18 years of age with at least
one mediastinal lesion (>1cm in the short axis) and inadequate
rapid on-site evaluation (ROSE) after ultrasound bronchoscopy.
Patients with mediastinal cysts or abscesses and/or contraindica-
tions to endoscopy or mediastinal biopsy were excluded. We used
Student’s t test (statistical p-value <0.05) to analyze differences
between cellularity, and designed an algorithm to position EBUS-
MCB in the diagnosis of these lesions.

In all patients, an EBUS-MCB procedure was performed by an
experienced bronchoscopist under conscious sedation using a con-
vex probe ultrasound bronchoscope (BFUC180F; Olympus Medical
systems, Japan). First, 3 passes of the nodes were made using a con-
ventional EBUS-TBNA needle (19 G Vizishot 2 flex TBNA needle;
NA-U4035X-4019). Our hospital performs about 100 EBUS-TBNAs
per year. In all cases, ROSE of aspirated material was performed by
an expert cytopathologist. Patients in whom ROSE did not yield
a diagnosis or the sample was considered of inadequate qual-
ity (inadequate ROSE), cryobiopsy of the largest lymph node was
performed, generally consisting of 3 cryobiopsies with a 1.1 mm
cryoprobe and a freezing time of 7s.

A total of 36 patients were enrolled. The mean age of partici-
pants was 54.6 years. Most of the lesions were lymphadenopathy
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located in mediastinal station 7 (n=13), 4R (n=6) and hilar lym-
phadenopathies 11L (n=4). Other stations were 2R (n=1),4L(n=2)
and 3p (n=2),12R(n=1), 11R(n=2),and 10R (n=1). In 4 patients,
we biopsied 2 stations, 4R+7 (n=1) and 7+11L (n=3). Most
histopathological diagnoses were lung tumors (non-small cell lung
cancer, predominantly adenocarcinoma, small cell lung cancer, and
large cell neuroendocrine carcinoma) followed by granulomatous
diseases. In 4 patients, the diagnosis was reached with EBUS-MCB
only (lymphoma, arterial sarcoma, undifferentiated tumor, and
small cell lung cancer). Samples were diagnostic in 80.5% of EBUS-
TBNA procedures and 91.6% of EBUS-MCB procedures. Samples
obtained by EBUS-MCB had higher cellularity than those obtained
by EBUS-TBNA (p-value: 0.008). The most common adverse event
observed was minor (5.5%) and medium bleeding (2.7%). No major
complications were noted during the procedure. Only one (2.7%)
patient presented persistent cough during the procedure.

EBUS-MCB is a new reality. Different sizes of needles have
been used - 19G, 21G and 22G - and no differences have been
observed among needle sizes. Freezing time is another controversy.
The differences between centers range from 3s to 10s. Recently,
Ariza-Prota et al.” published a study that aimed to standardize the
EBUS-MCB procedure. Similarly to these authors, we use a 19G nee-
dle to create the pathway through which we introduce the 1.1 mm
cryoprobe and freeze for 75.%7 Finally, the number of cryobiopsies
varies among centers with a range of 1-5 cryobiopsies. To date, the
number of samples recommended for obtaining the highest num-
ber of diagnoses with the lowest number of complications has not
been described. In our hospital, we perform 2-3.6

EBUS-MCB has a good safety profile. Only mild complications,
normally mild/moderate bleeding resolved during the procedure,
have been described in the literature.?? Yang et al.® reported that
diagnosis was achieved in 47.7% of cases without severe complica-
tions, concluding that EBUS-MCB is safe and effective.

The quality of the sample obtained with EBUS-MCB is much
better than that obtained with EBUS-TBNA, thus improving the
number of positive diagnoses.'? Specifically, we described statis-
tical differences between cellularity in EBUS-MCB vs EBUS-TBNA.
In our experience, we needed EBUS-MCB to diagnosis rare tumors,
such as arterial sarcoma and undifferentiated tumor. Diagnosis
of lymphoma has also been found to be greater with EBUS-MCB,
allowing its characterization in >80% of cases.” In our case, the
diagnosis of lymphoma was higher using EBUS-MCB (5.4% vs 2.7%),
obviating the need for further diagnostic studies. For granuloma-
tous diseases (sarcoidosis, tuberculosis, etc.), better results with
EBUS-MCB have been reported in the literature,” although our
results were the same for both EBUS-TBNA and EBUS-MCB.

Despite the support in the literature for the use of EBUS-MCB in
obtaining histological samples, there are insufficient studies eval-
uating the cost-effectiveness of cryobiopsy in all EBUS cases. To its
disadvantage, EBUS-MCB needs more equipment (a cryomachine,
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Fig. 1. Algorithm to perform EBUS-MCB for undiagnosed mediastinal lesions and lymphadenopathies. EBUS-MCB: endobronchial ultrasound-guided mediastinal cryobiopsy;
EBUS-TBNA: endobronchial ultrasound-guided transbronchial needle aspiration; ROSE: rapid on-site evaluation. *In case of clinical trial, perform EBUS-MCB.

cryogen, and 1.1-mm disposable cryoprobes), and the interven-
tion lasts approximately 2 min more than EBUS-TBNA. The great
advantage, though, is that it obtains larger samples. This is useful
for reducing the diagnostic delay, especially in lymphoma where
it avoids the need for further diagnostic studies,!’ for perform-
ing cancer molecular tests,'? and for diagnosing rare disorders.!>
A recently published metanalysis found that EBUS-MCB improves
tissue acquisition in mediastinal lesions (92% EBUS-MCB vs 81%
EBUS-TBNA) and similar adverse event risks.”

As suggested in the literature, further studies are needed to eval-
uate uncertainties in the selection of suitable cases for EBUS-MCB,
and optimal patient selection criteria remain to be defined.!?'#
For this reason, we propose an algorithm (Fig. 1) for the conduct
of EBUS-MCB in patients with an inadequate ROSE, in clinical tri-
als, and in the case of suspected lymphoma, rare tumors, or tumor
re-staging.”>1°

Our study has some limitations. This is a single-center study
performed over a 1-year period in only 37 patients. The results of
the study need to be replicated in other centers, and larger studies
are needed before EBUS-MCB can be definitively included in the
algorithm for the study of mediastinal lesions.

To conclude, EBUS-MCB is a novel technique for performing
biopsies of mediastinal tumors and lymph nodes. It is useful for
obtaining large samples with a higher percentage of cellularity
than those retrieved with EBUS-TBNA, but with a similar rate of
complications. This algorithm represents the initial phase in the
establishment of standardized guidelines for the application of this
novel technique.

Funding

No funding was received.

Authors’ contributions

Selene Cuenca Peris contributed to the literature search, study
design, data interpretation, and performed EBUS. Elsie Daviana
Meneses Petersen contributed to data recollection.

Raquel Martinez Tomds, Andrés Briones Gémez and Enrique
Cases Viedma performed EBUS.

Monica Bauza and Mireya Prieto Rodriguez analyzed all samples,
and P. Alessandra Benini Padilla collected all pathology data.

Conflicts of interest

The results presented have not been previously published. The
authors declare no competing interests.

References

1. Grosu HB, Iliesiu M, Caraway NP, Medeiros L], Lei X, Jimenez CA, et al. Endo-
bronchial ultrasound-guided transbronchial needle aspiration for the diagnosis
and subtyping of lymphoma. Ann Am Thorac Soc. 2015;12:1336-44. Available
from: https://pubmed.ncbi.nlm.nih.gov/26146788/ [cited 11 December 2024].

2. Muthu V, Gupta N, Dhooria S, Sehgal IS, Prasad KT, Aggarwal AN, et al.
Role of cytomorphology in differentiating sarcoidosis and tuberculosis in
subjects undergoing endobronchial ultrasound-guided transbronchial needle
aspiration. Sarcoidosis Vasc Diffus lung Dis. 2019;36:209-16. Available from:
https://pubmed.ncbi.nlm.nih.gov/32476956/ [cited 11 December 2024].

3. Cheng G, Mahajan A, Oh S, Benzaquen S, Chen A. Endobronchial
ultrasound-guided  intranodal  forceps  biopsy  (EBUS-IFB)-technical
review. ] Thorac Dis [Internet]. 2019;11:4049-58. Available from:
https://pubmed.ncbi.nlm.nih.gov/31656681/ [cited 11 December 2024].

4. Zhang ], Guo JR, Huang ZS, Fu WL, Wu XL, Wu N, et al. Transbronchial
Transbronchial mediastinal cryobiopsy in the diagnosis of mediastinal
lesions: a randomised trial. Eur Respir J. 2021;58:2100055. Available from:
https://pubmed.ncbi.nlm.nih.gov/33958432/ [cited 11 December 2024].

5. Zhang ], Fu WL, Huang ZS, Guo JR, Li Q, Herth FJF, et al. Primary mediasti-
nal seminoma achieved by transbronchial mediastinal cryobiopsy. Respiration.
2020;99:426-30. Available from: https://pubmed.ncbi.nlm.nih.gov/32050197/
[cited 11 December 2024].

6. Ariza Prota MA, Pérez Pallarés], Barisione E, Onyanchas, Corcione N, Torres Rivas
HE, et al. Proposal for a standardized methodology for performing endobronchial
ultrasound-guided mediastinal cryobiopsy: a four-step approach. Mediastinum.
2024;8:30. Available from: https://pubmed.ncbi.nlm.nih.gov/38881814/ [cited
11 December 2024].

7. Ariza-Prota M, Pérez-Pallarés ], Fernandez-Fernindez A, Garcia-Alfonso
L, Cascon JA, Torres-Rivas H, et al. Endobronchial ultrasound-guided

transbronchial mediastinal cryobiopsy in the diagnosis of medi-
astinal lesions: safety, feasibility and diagnostic yield - experience
in 50 cases. ER] Open Res. 2023;9:00448-2022. Available from:

https://pubmed.ncbi.nlm.nih.gov/37077551/ [cited 11 December 2024].

8. Yang L, Bi S, Wei G, Yu D, Wang H, Dong ], et al. The efficacy and safety
of radial endobronchial ultrasound-guided transbronchial lung cryobiopsy in
the diagnosis of lung disease. ] Thorac Dis. 2023;15:6570-8. Available from:
https://pubmed.ncbi.nlm.nih.gov/38249930/ [cited 11 December 2024].


https://pubmed.ncbi.nlm.nih.gov/26146788/
https://pubmed.ncbi.nlm.nih.gov/32476956/
https://pubmed.ncbi.nlm.nih.gov/31656681/
https://pubmed.ncbi.nlm.nih.gov/33958432/
https://pubmed.ncbi.nlm.nih.gov/32050197/
https://pubmed.ncbi.nlm.nih.gov/38881814/
https://pubmed.ncbi.nlm.nih.gov/37077551/
https://pubmed.ncbi.nlm.nih.gov/38249930/

S. Cuenca Peris, M. Bauza, E.D. Meneses Petersen et al.

9. Chandragiri PS, Tayal A, Mittal S, Madan NK, Tiwari P, Hadda V, et al. Util-
ity and safety of endobronchial ultrasound-guided transbronchial mediastinal
cryobiopsy (EBUS-TMC): a systematic review and meta-analysis. Lung India.
2024;41:288-98. Available from: https://pubmed.ncbi.nlm.nih.gov/38953193/
[cited 11 December 2024].

10. Yu Lee-Mateus A, Garcia-Saucedo JC, Abia-Trujillo D, Labarca G, Patel
NM, Pascual JM, et al. Comparing diagnostic sensitivity of different
needle sizes for lymph nodes suspected of lung cancer in endo-
bronchial ultrasound transbronchial needle aspiration: systematic review
and meta-analysis. Clin Respir ]. 2021;15:1328-36. Available from:
https://pubmed.ncbi.nlm.nih.gov/34402194/ [cited 11 December 2024].

11. Huan NC, Lee WL, Ramarmuty HY, Nyanti LE, Tsen MSL, Yunus D. The util-
ity of endobronchial ultrasound-guided transbronchial mediastinal cryobiopsy
(EBUS-TBMC) for the diagnosis of mediastinal lymphoma. Respirol Case Rep.
2024;12:e01342. Available from: https://pubmed.ncbi.nlm.nih.gov/38576853/
[cited 11 December 2024].

12. Ramarmuty HY, Oki M. Endobronchial ultrasound-guided transbronchial medi-
astinal cryobiopsy: a narrative review. Mediastinum. 2024;8. Available from:
https://pubmed.ncbi.nlm.nih.gov/38322189/ [cited 11 December 2024].

13. Calari T, Petrarulo S, Dubini A, Piciucchi S, Ravaglia C, Poletti V. Endo-
bronchial ultrasound-guided cryobiopsy for diagnosing a case of granu-
lomatosis with polyangiitis. Respirol Case Rep. 2024;12. Available from:
https://pubmed.ncbi.nlm.nih.gov/38751968/ [cited 11 December 2024].

14. Botana-Rial M, Lojo-Rodriguez I, Leiro-Fernindez V, Ramos-Hernindez
C, Gonzalez-Montaos A, Pazos-Area L, et al. Is the diagnostic yield
of mediastinal lymph node cryobiopsy (cryoEBUS) better for diag-
nosing mediastinal node involvement compared to endobronchial
ultrasound-guided transbronchial needle aspiration (EBUS-TBNA)? A

Open Respiratory Archives 7 (2025) 100447

systematic review. Respir Med. 2023;218:107389. Available from:
https://pubmed.ncbi.nlm.nih.gov/37579981/ [cited 11 December 2024].

15. Maturu VN, Prasad VP, Vaddepally CR, Dommata RR, Sethi S. Endobronchial
ultrasound-guided mediastinal lymph nodal cryobiopsy in patients with non-
diagnostic/inadequate rapid on-site evaluation: a new step in the diagnostic
algorithm. ] Bronchology Interv Pulmonol. 2024;31:2-12. Available from:
https://pubmed.ncbi.nlm.nih.gov/36877194/ [cited 11 December 2024].

Selene Cuenca Peris®*, Monica Bauza®,

Elsie Daviana Meneses Petersen®,

Paola Alessandra Benini Padilla®, Raquel Martinez Tomas?,
Andrés Briones Gémez?, Mireya Prieto Rodriguez®,
Enrique Cases Viedma*?

3 Unidad de Endoscopias Respiratorias y Neumologia
Intervencionista, Hospital Universitario y Politécnico La Fe, Valencia,
Spain

b Department of Pathological Anatomy, Hospital Universitario

y Politécnico La Fe, Valencia, Spain

* Corresponding author.
E-mail address: selenecp@gmail.com (S. Cuenca Peris).


https://pubmed.ncbi.nlm.nih.gov/38953193/
https://pubmed.ncbi.nlm.nih.gov/34402194/
https://pubmed.ncbi.nlm.nih.gov/38576853/
https://pubmed.ncbi.nlm.nih.gov/38322189/
https://pubmed.ncbi.nlm.nih.gov/38751968/
https://pubmed.ncbi.nlm.nih.gov/37579981/
https://pubmed.ncbi.nlm.nih.gov/36877194/
mailto:selenecp@gmail.com

	Positioning of EBUS-guided Cryobiopsy in the Diagnosis of Mediastinal Lesions: A First Approach
	Funding
	Authors’ contributions
	Conflicts of interest

	References

