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CASE REPORT

Adenocarcinoma originating in the anterior 
mediastinum diagnosed by endobronchial 
ultrasound‑guided transbronchial cryobiopsy: 
a case report
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Abstract 

Background  Endobronchial ultrasound-guided transbronchial cryobiopsy (EBUS-cryobiopsy) is advantageous 
for collecting larger specimens with minimal crushing; however, it has not been widely used for mediastinal tumors.

Case presentation  A 73-year-old woman with a history of left breast cancer underwent surgery followed by radio-
therapy. Computed tomography showed a mass in the anterior mediastinum that was in extensive contact 
with the sternum on the ventral side and partly with the trachea on the dorsal side. Two computed tomography-
guided needle biopsies (CTNBs) were performed on the mass; however, a definitive diagnosis was not made 
because of severe crush artifacts. Subsequently, we performed EBUS-cryobiopsy and safely obtained sufficient speci-
men volume with minimal crushing. The histopathological diagnosis was adenocarcinoma, with immunobiological 
features distinct from those of previous breast cancers. Her overall diagnosis was a rare tumor originating in the ante-
rior mediastinum.

Conclusions  EBUS-cryobiopsy can be safely performed in narrow areas surrounded by major blood vessels, 
and the obtained specimens may be superior to CTNBs for histopathological diagnosis.
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Background
Computed tomography-guided needle biopsy (CTNB) is 
the first-choice diagnostic method for mediastinal lesions 
that can be approached from the chest wall [1]. Endo-
bronchial ultrasound-guided transbronchial needle aspi-
ration (EBUS-TBNA) is a standard sampling technique 

for mediastinal and hilar lesions. However, because only 
cytological specimens are obtained with an aspiration 
needle, the diagnostic yield is limited. Recently, EBUS-
guided transbronchial cryobiopsy (EBUS-cryobiopsy) has 
been reported to overcome these limitations.

We report a case of a patient with adenocarcinoma 
that originated in the anterior mediastinum adjacent to 
the trifurcation of the aortic arch and was diagnosed by 
cryobiopsy.
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Case presentation
Patient information
The patient was a 73-year-old woman, who had never 
smoked, and who had a history of left breast cancer that 
was treated with surgery followed by radiotherapy. Chest 
radiography revealed an abnormal shadow in the medi-
astinum (Fig. 1a). There were no notable physical findings 
or abnormal values of various tumor markers.

Clinical findings
Chest contrast-enhanced computed tomography (CT) 
performed prior to ablation therapy for atrial fibrillation 

showed a mass with a maximum diameter of 5.2  cm in 
the anterior mediastinum. The mass was in extensive 
contact with the sternum on the ventral side and partly 
with the trachea on the dorsal side between the bra-
chiocephalic and left common carotid arteries (Fig. 1b). 
18F-fluorodeoxyglucose-positron emission tomography 
(FDG-PET) showed high FDG uptake in the mass and 
sternal infiltration but no significant uptake elsewhere 
(Fig. 1c). Two CTNBs were performed on the mass, but 
a definitive diagnosis was not made because of severe 
crush artifacts (Fig. 2a). We then performed EBUS-cryo-
biopsy to diagnose the lesion.

Fig. 1  Radiographic imaging findings. a Chest X-ray showed an abnormal opacity in the mediastinum at the patient’s first visit to our hospital. 
b Chest contrast-enhanced computed tomography showed a mass with a maximum diameter of 5.2 cm in the anterior mediastinum. 
The lesion was extensively in contact with the sternum on the ventral side and partly in contact with the trachea on the dorsal side, 
between the brachiocephalic and the left common carotid arteries. c 18F-fluorodeoxyglucose-positron emission tomography (FDG-PET) showed 
high FDG uptake (maximum standardized uptake value was 6.71) in the anterior mediastinal mass and sternal infiltrate

Fig. 2  Histopathological findings. a An analysis of computed tomography-guided needle biopsy specimens did not lead to a definitive diagnosis 
due to severe tissue crushing (Hematoxylin and eosin staining). b The endobronchial ultrasound-guided transbronchial cryobiopsy specimens 
presented minimal crushing, and proliferating tumor cells with chromatin-enriched micronuclei were identified that formed scattered small foci 
against a background of extensive fibrous connective tissue with hyaline changes (Hematoxylin and eosin staining). c Immunohistochemical 
staining was positive for HNF4α, which is a finding suggestive of adenocarcinoma of gastrointestinal origin
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Diagnostic assessment
Using a linear EBUS bronchoscope (BF-UC290F, Olym-
pus, Japan), the lesion was delineated from the trachea 
while observing the brachiocephalic and left common 
carotid arteries as merkmals, and a 22-gauge needle (NA-
U401SX, Olympus, Japan) was used to create a small 
tract in the tracheal wall while collecting specimens 
with EBUS-TBNA [2]. Subsequently, EBUS-cryobiopsy 
was performed four times with freezing for around five 
seconds each time by inserting a 1.7-mm cryoprobe 
(20402–410, Erbe Elektromedizin GmbH, Germany) 
into the lesion through the tract, which was completed 
without complications (Fig. 3). EBUS-cryobiopsy yielded 
sufficient specimen volume with minimal crushing. His-
topathological findings revealed proliferating tumor cells 
with chromatin-enriched micronuclei that formed scat-
tered small foci against a background of extensive fibrous 
connective tissue with hyaline changes, indicating adeno-
carcinoma (Fig.  2b). The immunohistochemical stain-
ing features were distinct from those of the past breast 
cancer and thymic epithelial tumors, although HNF4α, 
CDX2, and CK20 were positive, which suggested a gas-
trointestinal tumor (Fig. 2c). However, it was difficult to 
morphologically determine whether the metastasis origi-
nated from a gastrointestinal tumor, and the systemic 
examination was negative for the presence of a gastroin-
testinal tumor. The tumor was diagnosed as a rare adeno-
carcinoma originating in the anterior mediastinum.

Therapeutic intervention
The patient underwent chemotherapy without any late 
complications of EBUS-cryobiopsy.

Discussion
We report a case of a patient with adenocarcinoma that 
originated in the anterior mediastinum and was diag-
nosed using EBUS-cryobiopsy. Epithelial tumors that 
occur in the anterior mediastinum include thymic carci-
nomas, metastases from other carcinomas, and primary 
anterior mediastinal carcinomas. In this patient, immu-
nochemical staining was negative for PAX8, p40, ER, 
and PgR, ruling out thymic carcinoma and breast cancer 
metastasis. The immunohistochemistry suggested the 
adenocarcinoma was of gastrointestinal origin, which 
was ruled negative after thorough systemic examina-
tion. The tumor was diagnosed as an adenocarcinoma 
that originated in the anterior mediastinum. Mucinous 
adenocarcinomas associated with thymic cysts have been 
sporadically reported among primary anterior medias-
tinal adenocarcinomas; however, no prior reports have 
documented the correlation with HNF4α. To the best of 
our knowledge, this is the first case of a patient with ade-
nocarcinoma that lacked thymic cysts and presented with 
HNF4α positivity.

CTNB has been reported to have a diagnostic yield of 
94% for mediastinal tumors and should be considered as 
the highest priority when the tumor is in contact with or 
near the chest wall [1]. Previous reports have stated that 
using thinner needles (i.e., 20-gauge) and obtaining less 
than three samples were significant risk factors for CTNB 
diagnostic failure [3]. For this patient, four and six sam-
ples were collected using 18-gauge needles on the first 
and second attempts, respectively. Furthermore, diag-
nostic yields have been observed to be low in patients 
with malignant lymphoma [3]. We hypothesize that the 
diagnostic failure was due to extensive fibrous connective 

Fig. 3  Endobronchial ultrasound-guided transbronchial cryobiopsy (EBUS-cryobiopsy) procedure images. a The anterior mediastinal mass 
was visualized by EBUS with reference to the locations of the brachiocephalic and left common carotid arteries. b A small tract was made 
in the tracheal wall while sampling with EBUS-guided transbronchial needle aspiration using a 22-gauge needle. c EBUS-cryobiopsy was performed 
by inserting a cryoprobe with a diameter of 1.7 mm (arrow) into the lesion through the created tract
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tissue within the lesion, which made the tumor highly 
susceptible to crushing. Also, it has been reported that 
mediastinoscopy biopsy has higher diagnostic accuracy 
than needle biopsy [4]. However, it is a fairly invasive pro-
cedure due to rib resection, incision location and length, 
longer follow-up time, and possible pleural opening [5]. 
Therefore, a less invasive transtracheal approach should 
be prioritized.

While EBUS has a high diagnostic yield due to real-
time guidance, the yield by conventional TBNA is limited 
for some diseases. Recently, the efficacy of cryobiopsy, 
which allows for large-quantity and high-quality sam-
pling, has been reported in two randomized controlled 
trials [6, 7]. Notably, we were able to diagnose the rare 
tumor mentioned above by performing EBUS-cryobi-
opsy. EBUS-cryobiopsy provides real-time results and 
can be performed safely, even for lesions that border 
major vessels, whereas conventional cryobiopsy for lung 
lesions carries the risk of bleeding.

Conclusion
Our findings suggest that EBUS-cryobiopsy can be safely 
performed in narrow areas surrounded by major blood 
vessels, and that the obtained specimens may be superior 
to those from CTNB for histopathological diagnosis.

Abbreviations
CT	� Computed tomography
CTNB	� Computed tomography-guided needle biopsy
EBUS-cryobiopsy	� EBUS-guided transbronchial cryobiopsy
EBUS-TBNA	� Endobronchial ultrasound-guided transbronchial needle 

aspiration
FDG-PET	� 18F-fluorodeoxyglucose-positron emission tomography

Acknowledgements
We would like to thank Editage (www.​edita​ge.​jp) for English language editing.

Authors’ contributions
HT was involved in writing the original draft, conceptualization, and investiga-
tion. YM was involved in supervision, methodology, and writing—review & 
editing. HF and TT were involved in writing – review & editing. All authors read 
and approved the final manuscript.

Funding
This study was partially supported by the National Cancer Center Research 
and Development Fund (29-A-13, 2020-A-12, and 2023-A-15).

Availability of data and materials
All data generated or analyzed during this study are included in this article. 
Further enquiries can be directed to the corresponding author.

Declarations

Ethics approval and consent to participate
This study was approved by the National Cancer Center Institutional Review 
Board (No. 2018-354).

Consent for publications
Written informed consent was obtained from the patient for publication of 
this case report and any accompanying images.

Competing interests
The authors declare no competing interests.

Received: 25 January 2024   Accepted: 5 April 2024

References
	1.	 Morrissey B, Adams H, Gibbs AR, Crane MD. Percutaneous needle biopsy 

of the mediastinum: review of 94 procedures. Thorax. 1993;48:632–7. 
https://​doi.​org/​10.​1136/​thx.​48.6.​632.

	2.	 Konno-Yamamoto A, Matsumoto Y, Imabayashi T, et al. Feasibility of 
modified endobronchial ultrasound-guided intranodal forceps biopsy: a 
retrospective analysis. Respiration. 2023;102:143–53. https://​doi.​org/​10.​
1159/​00052​8644.

	3.	 Lee HN, Yun SJ, Kim JI, Ryu CW. Diagnostic outcome and safety of CT-
guided core needle biopsy for mediastinal masses: a systematic review 
and meta-analysis. Eur Radiol. 2020;30:588–99. https://​doi.​org/​10.​1007/​
s00330-​019-​06377-4.

	4.	 Watanabe M, Takagi K, Aoki T, et al. A comparison of biopsy through a 
parasternal anterior mediastinotomy under local anesthesia and percu-
taneous needle biopsy for malignant anterior mediastinal tumors. Surg 
Today. 1998;28(10):1022–6. https://​doi.​org/​10.​1007/​BF024​83955.

	5.	 Metin M, Sayar A, Turna A, et al. Extended cervical mediastinoscopy 
in the diagnosis of anterior mediastinal masses. Ann Thorac Surg. 
2002;73(1):250–2. https://​doi.​org/​10.​1016/​s0003-​4975(01)​03182-4.

	6.	 Fan Y, Zhang AM, Wu XL, et al. Transbronchial needle aspiration combined 
with cryobiopsy in the diagnosis of mediastinal diseases: a multicentre, 
open-label, randomised trial. Lancet Respir Med. 2023;11:256–64. https://​
doi.​org/​10.​1016/​S2213-​2600(22)​00392-7.

	7.	 Zhang J, Guo JR, Huang ZS, et al. Transbronchial mediastinal cryobiopsy 
in the diagnosis of mediastinal lesions: a randomised trial. Eur Respir J. 
2021;58:2100055. https://​doi.​org/​10.​1183/​13993​003.​00055-​2021.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

http://www.editage.jp
https://doi.org/10.1136/thx.48.6.632
https://doi.org/10.1159/000528644
https://doi.org/10.1159/000528644
https://doi.org/10.1007/s00330-019-06377-4
https://doi.org/10.1007/s00330-019-06377-4
https://doi.org/10.1007/BF02483955
https://doi.org/10.1016/s0003-4975(01)03182-4
https://doi.org/10.1016/S2213-2600(22)00392-7
https://doi.org/10.1016/S2213-2600(22)00392-7
https://doi.org/10.1183/13993003.00055-2021

	Adenocarcinoma originating in the anterior mediastinum diagnosed by endobronchial ultrasound-guided transbronchial cryobiopsy: a case report
	Abstract 
	Background 
	Case presentation 
	Conclusions 

	Background
	Case presentation
	Patient information
	Clinical findings
	Diagnostic assessment
	Therapeutic intervention

	Discussion
	Conclusion
	Acknowledgements
	References


