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Case Report

Enhancing diagnostic precision: Electromagnetic navigation
bronchoscopy with cryobiopsy in pulmonary and mediastinal lesions

— A case study
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ABSTRACT

Introduction: A minimally invasive approach in the diagnosis of peripheral
pulmonary lesions may pose a challenge for thoracic surgeons when selecting the
most appropriate technique. Electromagnetic navigation bronchoscopy (ENB) is
an innovative technique used in the diagnosis of lung tumors.

Aim: Evaluation of the merits of ENB in patient manifesting undiagnosed pul-
monary and mediastinal lesions, while concurrently investigating its influence
on the determination of the ultimate therapeutic strategy.

Case study: The 73-year-old male patient with a suspicious lung mass was
admitted to the hospital for diagnosis and subsequent treatment. The patient
underwent an invasive diagnosis of lung and mediastinum using ENB with cry-
obiopsy. The histopathological examination revealed adenocarcinoma and lym-
phoma cells, ultimately guiding the initiation of appropriate therapeutic measu-
res.

Results and discussion: Among the available methods, those with the hi-
ghest diagnostic yield and safety should be chosen. Precise diagnosis of pulmo-
nary lesions holds paramount importance for guiding appropriate treatment in
cases of suspected malignancy.

Conclusions: ENB with cryobiopsy proves effective diagnosis in case of peri-
pheral lesions that are difficult to access for classical techniques.
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1. INTRODUCTION

Lung cancer is responsible for the largest number of can-
cer-related deaths in the world.! The precise diagnostics of
pulmonary lesions assumes paramount significance in di-
recting optimal therapeutic interventions. Advancements
in contemporary invasive diagnostics became a challenge
when selecting the most suitable technique.? In lesions
located proximaly to central airways, endobronchial ultra-
sound needle aspiration seems to be the optimal choice, but
in inaccesable regions, electromagnetic navigation bron-
choscopy (ENB) with cryobiopsy has emerged as a preemi-
nent method within this domain.

2. AIM

The objective of this article is to elucidate the advantages
of employing this method in patients presenting with un-
diagnosed lesions in the lung and mediastinum, while also
examining the impact of histopathological results and their
influence on the selection of the final treatment approach.

3. CASE STUDY

A 73-year-old male patient was admitted to the department
for invasive diagnostic procedures due to suspected non-
small cell lung cancer. In his medical history a significant
weight loss of 17 kg over the past 6 months were noted. The
patient had received 3 doses of COVID-19 vaccination, had
a history of nicotine consumption amounting to 30 pack-
years, but had ceased smoking for a decade. Additionally,
he had a stage 4 chronic lymphocytic leukemia, hyperten-
sion, and had previously contracted COVID-19 infection 4
months prior. Previous chest CT scan revealed a pathologi-
cal mass (3.7 X 3.7 cm) in 10th segment of the left lung with
polycyclic contours undergoing heterogeneous contrast
enhancement, areas of atelectasis. Furthermore, there were
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Figure 1. CT scan: Axial plane (A,C,D) and coronal plane
(B). Pathological mass in the left lung and numerous en-
larged lymph nodes in mediastinum.
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Figure 2. SuperDimension Navigation System 3D Map
— Determining the position of the pathological mass in
relation to the airways.

Help: The pathway does not end in the trachea

Figure 3. Transbronchial mapping in SuperDimension Navigation System. Selecting the best route to the lesion.
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multiple enlarged lymph nodes in the axillary, supraclavicu-
lar, paratracheal, and left hilar regions (Figure 1). Addition-
ally, minor osteolytic lesions up to 0.5 cm in diameter were
observed in the ribs.

Bronchofiberoscopy did not reveal any discernible tumor-
related endobronchial changes, but the brush swab of the 10
segment bronchus in the left lung yielded non-small cell car-
cinoma cells. Notably, no cancer cells were detected in the
biopsy of the enlarged supraclavicular lymph nodes. The pa-
tient was qualified for invasive diagnosis of lung cancer using
bronchial navigation with cryobiopsy (Figures 2 and 3).

Under general anesthesia, the patient was intubated with
a tracheoscope. Guided by the CT image of the chest, a small
laser incision was made through the membranous part of
the right main bronchus, and then a 1.1 mm cryo probe was
inserted into the mediastinum and sections of the mediasti-
nal tumor were taken. Subsequently, using the bronch-nav-
igation, the sensor reached about 1 cm from the tumor in
the 10* segment of the left lung and transbronchial needle
aspiration was performed. This area was brushed and sec-

Figure 4. (A) Endobronchial cryobiopsy showing features
of adenocarcinoma (HE, 200x). (B) Mediastinal tumor
cryobiopsy showing numerous CD20 positive and CD5
positive small lymphocytic cells of B small lymphocytic
lymphoma (HE, 200 x).

tions were taken with a 1.1 mm cryo probe. Material for cul-
ture, acid-fast bacillus (AFB), cytology and cytoblock were
collected. The procedure was conducted without any un-
toward complications. The histopathological examination
revealed adenocarcinoma cells in the lung tumor: CK7+,
p40—, TTF1-, CK20+, CDX2+, Napsin A-. It was difficult
to exclude the secondary nature of the tumor in the form of
a metastasis of colorectal cancer . Immunohistochemistry of
mediastinum biopsy showed: LCA+, CD20+, cyclin D1,
CDS5=+ (scattered positive cells), CK7-. CD56-, Ki67 8%
-corresponding to small B-cell lymphoma (Figure 4).

The following day, a control X-ray examination was per-
formed. There were no signs of pneumothorax. The patient
did not report any symptoms. Based on the results, it was
decided to plan a colonoscopy to exclude a secondary nature
of the lesion.

In colonoscopy 3 polyps were found and removed with
a cold loop. First in the area of the appendix (3-4 mm), 2nd
in sigmoid colon (7 mm) and 3rd in the rectum near the
anal canal (8 mm). Sigmoid and rectal polyp were recovered
for histopathological examination which revelead tubular
adenoma with low-grade dysplasia in cecum.

After oncological reconciliation, the patient decided
to refuse the surgical treatment due to his poor condition.
Consequently, the multidisciplinary board decided to ab-
stain from PET-CT diagnostics and referred him to the he-
matology department for chemotherapy and radiotherapy.

4. DISCUSSION

Transthoracic biopsy is the method of choice for peripheral
lesions that are inaccessible to classic bronchoscopy. An
emerging and increasingly preferred alternative is ENB.
Despite sharing a similar operational principle with virtu-
al bronchoscopic navigation (VBN), there is no definitive
demonstration of a significant advantage of one method
over the other. Nevertheless, ENB exhibits higher specific-
ity and comparable sensitivity when contrasted with VBN.?
The biopsy site is determined based on the pre-procedural
CT images. An electromagnetic sensor is placed around the
patient's chest to track the current position of the biopsy
tools and compare them with the previously obtained 3D
images of the airways. The advantage of this method is also
the possibility of diagnosing lymph nodes located in the me-
diastinum and lung hilum.? Mediastinal changes, character-
ized by their proximity to vital structures, pose challenges
in terms of examination. ENB enables precise navigation
and minimally invasive access to these intricate anatomical
regions. In the case presented, it facilitated the identifica-
tion of two distinct pathologies in the same patient — ad-
enocarcinoma and lymphoma. Remarkably, the entire pro-
cedure was completed in a single session, sparing the patient
the inconvenience of subsequent examinations.
Transbronchial cryobiopsy is emerging as an increas-
ingly favored approach for diagnosing pulmonary lesions,
particularly proving valuable for nodules with a diameter
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less than 20 mm.* Adding this method to ENB allows in-
creased diagnostic possibilities. In contrast to conventional
biopsy techniques, cryobiopsy enhances the accuracy of
material collection from suspicious lesions primarily due to
the larger sample volume it provides.’ This feature proves
especially advantageous in immunohistochemistry and ge-
netic investigations.®’ In the case presented, the histopatho-
logical results were successfully obtained from all collected
samples, and the use of immunohistochemical examination
facilitated rapid diagnosis.

Authors have observed notably high effectiveness in us-
ing ENB to diagnose peripheral pulmonary lesions. Zhang's
work, for instance, reports a commendable sensitivity of
82% and outstanding specificity of 100%.% In different sys-
tematic reviews and meta-analysis, the diagnostic yield was
over 78%.° Moreover, in the same study by Folch, ENB was
characterized as a remarkably safe method, with a mere 2%
risk of pneumothorax and a risk of bleeding and respiratory
failure below 1%. One of its key advantages over surgical bi-
opsy lies in the reduced occurrence of complications, leading
to shorter hospitalization durations. These results are also
confirmed in the practice of our center. Furthermore, in this
case, we also did not observe any complications during the
control X-ray examination and observation of the patient.

ENB not only streamlines the process of diagnostic bi-
opsies but also proves valuable for marker placement and
subsequent radiation therapy. A notable limitation of ENB
is its associated cost; however, ongoing technological ad-
vancements and its growing popularity are rendering it in-
creasingly economically feasible. This is especially notewor-
thy when considering the reduction in complications and
the avoidance of more invasive procedures, which result in
quicker and more precise diagnoses.!

5. CONCLUSIONS

(1) EBN with cryobiopsy proves to be a precise and secure
method for diagnosing pulmonary and mediastinal le-
sions.

(2) EBN with cryobiopsy demonstrates a high diagnostic
yield, especially in the context of peripheral lesions that
pose challenges for traditional techniques.
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