
ACG CASE REPORTS JOURNAL

CASE REPORT | ENDOSCOPY

Neuroendocrine Tumor Diagnosed Through Endoscopic
Ultrasound-Guided Fine-Needle Biopsy of a Lung Mass
MohamedAbdallah,MD1,NicholasMcDonald,MD1, BrianHanson,MD1,2, Gaurav Suryawanshi,MD1, andMohammadBilal, MD1,2

1Division of Gastroenterology, Hepatology and Nutrition, University of Minnesota, Minneapolis, MN
2Division of Gastroenterology and Hepatology, Minneapolis VA Health Care System, Minneapolis, MN

ABSTRACT

Endoscopic ultrasound-guided fine-needle biopsy (EUS-FNB) is an excellent modality for tissue acquisition and has been
shown to be superior to EUS-fine-needle aspiration in several studies. Although tissue sampling of lung nodules using EUS-
fine-needle aspiration has been reported in the literature, the use of EUS-FNB for tissue acquisition of parenchymal lung mass
has rarely been reported in the literature. Our report highlights that EUS-FNB is safe and effective for lung lesions that are near
the esophageal wall.

INTRODUCTION

Endoscopic ultrasound (EUS) is an essential diagnostic tool to evaluate and sample cystic or solid lesions in the pancreas, gastro-
intestinal tract, posteriormediastinum, and retroperitoneum.1 EUS-fine-needle aspiration (EUS-FNA) has been used historically for
tissue acquisition by puncturing lesions, followed by aspiration of cells orfluid for cytology.However, small tissue samples, distortion
of tissue architecture, and limited diagnostic accuracy are a few limitations of EUS-FNA.2 EUS-fine-needle biopsy (EUS-FNB) has
emerged as an alternative to FNA because of its larger caliber, which enables obtaining core biopsies with larger tissue specimens,

Figure 1. Noncontrast computed tomography of the chest showing a 19 3 13 mm lung mass in the right lower lobe (white arrow) that is
abutting the esophagus (yellow arrow).

ACG Case Rep J 2022;9:e00858. doi:10.14309/crj.0000000000000858. Published online: September 1, 2022

Correspondence:Mohamed Abdallah, MD (abdal088@umn.edu).

ACG Case Reports Journal / Volume 9 acgcasereports.com 1

https://doi.org/10.14309/crj.0000000000000858
mailto:abdal088@umn.edu
http://acgcasereports.com


thereby preserving tissue architecture and permitting his-
tology and immunohistology staining rather than cytologic
examination only.3 Multiple studies demonstrated excellent
diagnostic accuracy and technical success of EUS-FNB and
superiority in comparison with EUS-FNA for solid lesions in
the pancreatobiliary tree, lymph node sampling, and medi-
astinal lesions.4–6 In this study, we present a case of the use of
EUS-FNB for tissue acquisition of a lung mass.

CASE REPORT

A77-year-oldmanwith amedical historyof interstitial lungdisease,
cirrhosis secondary to nonalcoholic steatohepatitis complicated by
ascites, type 2 diabetes mellitus, and remote tobacco use was found
to have a 16 3 11 mm lung mass on the right lower lobe on
computed tomography (CT) ordered for a follow-up of interstitial
lung disease. A 6-week repeat noncontrast CT scan showed en-
largement of the mass to 19 3 13 mm abutting the esophagus
(Figure 1). Positron emission tomography performed 1 week later
showedamildfluorodeoxyglucoseuptakeof 4.7SUV, in addition to
an enlarged subcarinal lymph node of SUV3.5 (Figure 2). This case
was discussed in a multidisciplinary conference with interventional
radiology, pulmonology, thoracic surgery, medical oncology, and
radiationoncology andwasdeemed tobe challenging tobe sampled
by endobronchial ultrasound and interventional radiology-guided

percutaneous sampling. The patient was referred for consideration
of EUS.

A linear echoendoscope (GF-UCT180; Olympus, Center Val-
ley, PA) was used, and a 25 3 14 mm hypoechoic subpleural
round lung mass with well-defined borders was identified at 32
cm from the incisors in the esophagus (Figure 3). In addition, a
153 10 mm oval paraesophageal mediastinal lymph node was
identified. A transesophageal FNB using a 25-gauge needle bi-
opsy (Acquire; Boston Scientific, Natick, MA) of the lung mass
and lymph node was performed after the color Doppler did not
show significant vascular structures within the needle path
(Figure 3). Four passes were made each from the lung mass and
lymph node using the slow-pull technique. A visible core of the
tissue was obtained. Pneumothorax was monitored intra-
procedurally by tracking oxygenation and change in hemody-
namics, and after the procedure, the patient was observed in the
postoperative area for 2 hours. No imaging was needed after the
procedure. No pneumothorax or bleeding was reported during
or at the end of the procedure, and the patient was discharged
home the same day. There were no reports of chest pain or
shortness of breath on the postprocedure follow-up. Histopa-
thology of the lung mass showed tumor cells growing in an
organoid pattern in cords, nests, and rosette-like structures with
neuroendocrine differentiation evident by INSM1, chromog-
ranin, and synaptophysin reactivity (Figure 4). These features
were consistent with high-grade neuroendocrine carcinoma,
with a Ki-65 proliferation index of 30%. Lymph node biopsy
was negative for malignancy. The patient was started on de-
finitive chemoradiotherapy.

DISCUSSION

Intraparenchymal lung lesions are typically biopsied through
endobronchial ultrasound bronchoscopy or CT-guided percuta-
neous biopsy.7 Surgical biopsies are rarely used but may be re-
quired for tissue acquisition.8 Tissue sampling of lung nodules
using EUS-FNA has been reported in the literature; however, this
has been limited to few case reports and case series.9–11 Contrarily,
the use of EUS-FNB for tissue acquisition of parenchymal lung
mass has been reported only twice in the literature.12,13 In the first
report,Adler et al reported2 successful lung tissue acquisition cases
using EUS-FNB.12 The first patient was a 66-year-old man with a

Figure 2. Positron emission tomography demonstrating a mild flu-
orodeoxyglucose uptake of the right lower lobe lung nodule.

Figure 3. (A) Linear endoscopic ultrasonography showing a 253 14mm hypoechoic subpleural round lung mass. (B) EUS-FNB of the lung
mass using a 25-gauge needle biopsy. EUS-FNB, endoscopic ultrasound-guided fine-needle biopsy.
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93 11mm subpleural nodule in themedial right upper lobe. EUS-
FNB using 25-gauge needle biopsy (Acquire; Boston Scientific)
yielded 2 passes and was diagnostic for non-small-cell lung carci-
noma. The second patient was a 60-year-oldmanwith a speculated
6.5340mm left upper lobe periaortic lesion. Four transesophageal
EUS-FNB passes were obtained using a 22- and 25-gauge needle
biopsy (Acquire; Boston Scientific) and were negative for malig-
nancy. In both patients, lesions were not in direct contact with the
esophagealwall onEUS, showing that EUS-FNBmaybe performed
in such scenarios. In the secondreport,Tosoni et al reported thecase
of a 72-year-old man who had a large paramediastinal pulmonary
mass completely occupying the superior portion of the right hem-
ithorax, associatedwithmultiple enlargedmediastinal lymphnodes.
A transesophageal EUS-FNB using a 22-gauge fork-tip needle
(SharkCore; Medtronic, Dublin, Ireland) was performed on both
the mass and the subcarinal lymph. Histology showed a reactive
lymphnode, but the lungmassdemonstratedapoorlydifferentiated
neoplasm consistent with the recurrence of cerebral glioblastoma.13

EUS-FNA has been the mainstay for sampling pancreatic and non-
pancreatic masses for more than 2 decades. However, it has several
limitations: insufficient tissue volume, the need for core tissue to
establishadiagnosis, andtheavailabilityof rapidon-siteevaluation.3,11

EUS-FNB with specialized needles—fork-tip and Franseen— was
introduced to provide histologic quality tissue samples.3 The perfor-
mance characteristics (including histologic adequacy) of fork-tip
and Franseen needles seem to be equivalent in many studies,
including a randomized controlled trial.14 In addition to
common adverse events of bleeding, postprocedural pain, and
pancreatitis associated with EUS-guided tissue acquisition,

pneumothorax was reported using EUS-FNA in lung tissue
sampling.3,6,15 Although pneumothorax has not been reported
using EUS-FNB, necessary precautions before, during, and
after the procedure must be implemented before considering
EUS-FNB for lung tissue acquisition.

Our report highlights that EUS-guided FNB is safe and effective
for lung lesions that are near the esophageal wall. A multidis-
ciplinary discussion with interventional radiology and pulmo-
nology should take place before sampling for lung lesions by
EUS. The risk of pneumothorax should also bementionedwhen
obtaining the informed consent.
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