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Since the first described case of endoscopic ultrasound fine needle aspiration (EUS-FNA)
nearly 30 years ago, EUS guided tissue acquisition has become a preferable diagnostic
method that allows for high resolution imaging of the gastrointestinal tract and nearby
structures as well as the means for biopsy in real time. The aim of this review is to assess the
diagnostic accuracy and safety profiles of less commonly biopsied sites under EUS guidance,
which includes lesions of the head and neck, the lungs, the adrenal glands and the pelvis.

INTRODUCTION

ndoscopic guided ultrasound (EUS) has
E become an invaluable tool for providing high-

resolution imaging of the gastrointestinal tract
as well as adjacent structures while providing the
ability of real-time tissue acquisition via endoscopic
ultrasound fine needle aspiration (EUS-FNA) and
endoscopic ultrasound fine needle biopsy (EUS-
FNB). Common indications for EUS guided
tissue acquisition include: pancreatic lesions,
biliary strictures, liver lesions, mediastinal and
abdominal lymph node assessment, splenic masses,
and subepithelial gastrointestinal tumors.' This
article aims to review unusual or less common
indications for EUS and unusual sites for EUS
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guided biopsies including head and neck masses,
adrenal gland lesions, and lesions of the pelvis with
a particular emphasis on diagnostic accuracy and
safety profiles associated with tissue acquisition
from these sites.

Head and Neck Malignancies

The utility and high diagnostic accuracy of EUS
in detecting mediastinal masses has been well-
described.?? However, there is less research
regarding EUS-guided tissue acquisition in patients
with lesions of the head and neck. Most research
examining EUS-FNA in this region describes
how EUS may be used to stage malignancies that
originate in the head and neck. For example, one
study showed that EUS-FNA may play a role in
staging squamous cell carcinoma of the head and
neck, and their mediastinal spread. The study
included cancers originating in the salivary gland,
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Figure 1a. EUS image of an intraparenchyma lung
lesion

oropharynx, larynx and thyroid. Although the study
only included 17 patients, it found that EUS was able
to diagnose and stage head and neck malignancies
by demonstrating esophageal invasion, lymph node
involvement and, on two occasions, provide the
initial tissue diagnosis.* Similarly, a prospective
study conducted in Japan showed that EUS can
have greater diagnostic specificity and accuracy
than MRI or barium swallow study for assessing
the esophopharyngeal involvement of thyroid
cancer.’ Of the 52 patients included in this analysis,
EUS had a specificity and accuracy of 82.9% and
82.7%, respectively, for determining invasion into
the muscularis propria when compared to MRI
(which had corresponding rates of 60% and 65.4%,
respectively) or barium swallow study (58.8% and
60%, respectively).* However, the authors noted
that diagnostic accuracy was decreased for thyroid
cancer invasion of the upper lobe.*

Another retrospective study of 100 cases
analyzed the frequency of thyroid gland masses
among patients undergoing routine EUS.® Twelve
cases were identified with abnormal lesions of
the thyroid with three patients receiving a new
diagnosis of thyroid cancer; two with papillary
thyroid cancer and one with poorly differentiated
thyroid cancer.® Ultimately, the authors concluded
that routine EUS examination of the thyroid should
be performed to identify potentially unexpected
thyroid lesions.

EUS-FNA can also be utilized to directly
biopsy the thyroid gland itself. The authors of the
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Figure 1b. EUS-guided core biopsy of lesion seen
in Figure 1a. Pathology revealed non-small cell
lung cancer.

aforementioned study noted that of their twelve
identified cases, only two cases underwent EUS-
FNA. The remaining cases were either referred
for transcutaneous ultrasound guided biopsy or
followed clinically.’

A small number of case reports exist describing
direct tissue acquisition from the thyroid gland via
EUS-FNA. One representative case report describes
a case of 3x4cm mass in the left thyroid lobe that
was not amenable to conventional, transcutaneous
ultrasound guided biopsy due to a large amount of
adjacent blood vessels, per the authors report. The
authors noted that technical success was achieved
and the patient was diagnosed with Hurtle cell
neoplasm of the thyroid.” Another case report,
published in 2004, described a patient with a
5.7cm x 3.9cm superior mediastinal mass, who
was ultimately diagnosed with a benign nodular
goiter after undergoing EUS-FNA.® In 2014, a case
of primary papillary thyroid cancer was diagnosed
via EUS-FNA after the authors initially noted a
1.7cm x 1.5¢m hypoechoic lesion upon withdrawal
of the echoendoscope during an evaluation for
mediastinal adenopathy.’

EUS-FNA has also been used to diagnose a
parathyroid adenoma in a case report detailing a
patient who presented with pancreatitis as well as a
mass extending from the right inferior aspect of the
thyroid gland into the mediastinum. The diagnosis
of parathyroid adenoma was confirmed from
EUS-FNA biopsy and the patient subsequently
underwent surgical resection.!
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Figure 2a. Right sided adrenal gland mass. Note
atypical appearance than a normal adrenal gland.

Head and Neck Infections

Case reports have also described EUS-FNA as a
useful technique for diagnosing abscesses in the
head and neck. One such report described a case
of a soft tissue mass, approximately Scm x 3cm,
located between C7 and T1. Following EUS-FNA,
the patient was diagnosed with a paraspinal abscess
and underwent successful treatment with surgical
drainage and debridement and long-term parenteral
antibiotics.!" Similarly, parapharyngeal abscesses
have also been drained using EUS via a transoral
approach in place of the traditional ultrasound
guided transcutaneous drainage.'?

Lung Masses
Traditionally, tissue biopsy from the lung is acquired
via bronchoscopy or endobronchial ultrasound
(EBUS), usually performed by interventional
pulmonologists, interventional radiologists or
thoracic surgeons. EUS has been shown to provide
tissue diagnosis in cases where bronchoscopy
samples were non-diagnostic or where lesions were
not within reach of a bronchoscope.'

The literature contains a relative paucity of
studies regarding EUS-guided tissue acquisition
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Figure 2b. EUS-guided FNA of right sided adrenal
mass through the 2nd duodenum.

from the lung, most likely due to concerns about
inadvertently causing a pneumothorax. A study of
32 patients found a high diagnostic accuracy of
EUS-FNA for establishing the diagnosis of lung
cancer in 31 patients (97%) with periesophageal
lung lesions.' The authors reported no significant
adverse events following EUS-FNA."* Another
study published in 2019, which included 19 patients,
found a similar efficacy with diagnostic EUS-FNA
in 100% of cases, without reported complications.'
In seven cases, EUS-FNA had the added advantage
of obtaining tissue from distant metastatic sites
(adrenal glands, mediastinal lymph nodes and liver
metastasis), during the same session.'

A review of the literature yielded an additional
15 patients who underwent EUS-FNA for lung
lesions and nodules as reported in case reports or
as a subset of larger cohorts.!*!"'8 Additionally,
two cases of successful endoscopic ultrasound
fine needle biopsy (EUS-FNB) of periesophageal,
intraparenchymal, lung masses have been
described, neither of which were associated with
adverse events.!” (Figure 1) This last study suggests
that intraparenchymal lesions can be biopsied
without causing a pneumothorax, although the
rate with which this adverse event arises in this
setting remains unknown given the small number
of patients treated in this manner to date.

Lastly, one case of pulmonary aspergillosis
diagnosed by EUS-FNA has been reported. The
authors describe 74-year-old patient with a history
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Figure 3a. Small 2.5¢m pericolonic abscess seen
on EUS

of acute myeloid leukemia who presented with
febrile neutropenia as well as a 3cm x 2.2cm
mass in the right upper lung on CT imaging.
After EUS-FNA, microbiology ultimately proved
positive for Aspergillus fumigatus.*® No post
procedural complications were noted, including
pneumothorax, and the patient improved after
treatment with antifungals."

Adrenal Glands

As mentioned above, EUS-FNA has been used
to diagnose adrenal metastasis in primary lung
cancers during the same session.'* Comparatively
more evidence is available to document the utility
of EUS-FNA with regards to identifying and
sampling adrenal lesions. A recent meta-analysis
documented the high diagnostic accuracy for EUS-
FNA for detection of adrenal gland lesions. The
study included a total of 360 adrenal lesions, of
which 137 were sampled and found to be positive
for malignancy. Reported sensitivity and specificity
of EUS-FNA for detecting metastatic adrenal gland
lesions were 95% and 99%, respectively.”! Of
the 25 articles included for meta-analysis, none
reported adverse events associated with EUS-FNA
for adrenal gland lesions.?’ Similarly, a review
article, which included 17 original articles and a
total of 416 cases also found a low rate of adverse
events with a single reported case of adrenal
hemorrhage.”” Due to anatomical constraints, the
majority of tissue acquisition was obtained from
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Figure 3b. The lesion in Figure 3a was treated via
simple aspiration with an FNA needle as it was felt
to be too small for transmural stent placement.
The patient also received antibiotics and did well.

the left adrenal gland. However, in 40 cases from
the studies mentioned above, the right adrenal was
sampled successfully.??! (Figure 2)

A recent national, multisite study of EUS
guided tissue acquisition conducted in Spain found
comparable results with regards to diagnostic yield
and safety for EUS-FNA of the adrenal glands.
The study included a total of 204 cases of tissue
acquisition from the adrenal glands obtained in
200 patients. The authors found a diagnostic yield
of 91.17%, inclusive of malignant plus benign
diagnostic results, with no significant difference
between FNA (n=153) or FNB (n=31). Fourteen
of the reported cases were obtained from the right
adrenal gland. The authors state that no serious
adverse events occurred during the study. In two
cases, patients were diagnosed with previously
undiscovered pheochromocytomas. The patients
did not have prior urine studies but did not suffer
puncture associated hypertensive events. The
authors concluded that urine studies may not be
needed, especially in cases with known primary
malignancy.”

Pelvic Masses

EUS guided biopsy can be used for a number of
intrapelvic pathologies including: malignancy,
cysts, abscesses and even endometriosis.>*?>2627.28
(Figure 3) Several single-center retrospective
studies exist in the literature documenting the
diagnostic efficacy and safety of EUS guided
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tissue acquisition for pelvic masses.??*?* The
largest of these studies included a total of 127
patients with pelvic lesions, of which 44 cases
had surgical pathology available for comparision.?
The authors concluded that EUS-FNA of pelvic
lesions to have a sensitivity of 89.3%, specificity
of 100%, and a diagnostic accuracy 0of 93.2%.% Of
the cases included for analysis, 45% were positive
for malignancy, 4.7% were considered suspicious/
atypical and 50.3% were negative for malignancy.”
Among malignant cases, adenocarcinoma was
identified in 18%, undifferentiated carcinoma
in 16%, squamous cell carcinoma in 4%,
neuroendocrine tumor in 2%, urothelial carcinoma
in 2%, gastrointestinal stromal tumor in 1% and
non-Hodgkin lymphoma in 1%.% No complications
were noted during the study.

One study of 20 patients with pelvic lesions who
underwent EUS-FNA found similar sensitivities
and specificities (90% and 100%, respectively)
when compared to available surgical pathology.**
No early or late complications were noted during
this study.”* Another study included 29 patients with
pelvic masses, of whom 17 had surgical pathology
available for comparison, which found EUS-FNA
to have a sensitivity of 88% and a specificity of
100%.% The authors also included 5 cases where
EUS-FNB was also performed, which had a lower
sensitivity of 67% and a specificity of 100%.* Two
patients with cystic lesions developed abscesses
after undergoing EUS-FNA, both of which required
antibiotic treatment and percutancous drainage.?

DISCUSSION

Since the initial case report of EUS guided FNA
of a pancreatic head lesion in 1992,” EUS guided
tissue acquisition has expanded its utility to a broad
range of clinical scenarios. EUS guided tissue
acquisition can be used to biopsy virtually any target
within close proximity of the gastrointestinal tract
including disparate sites all over the mediastinum,
abdomen and pelvis. This review has detailed some
unusual or less commonly biopsied sites including:
thyroid, parathyroid, head and neck masses, lung
masses, adrenal glands and pelvic masses. Given the
diversity of biopsy sites presented here, successful
EUS guided tissue acquisition should involve a
detailed understanding of individual patient
anatomy and, when appropriate, interdisciplinary
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discussion with interventional radiology, as well as
relevant medical and surgical specialties.** As EUS
guided FNA and FNB continue to be implemented
in novel ways, additional research is needed for
to further assess the safety profile and diagnostic
accuracy of EUS guided tissue acquisition B
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