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Granulomatous diseases are thought to be the most common
cause of mediastinal adenopathy (1). Endobronchial ultrasound
aided bronchoscopic transbronchial needle aspiration (EBUS-
TBNA) provides us with a mechanism to perform lymph node
biopsies under real time ultrasound guidance (1). However, the
diagnostic performance of EBUS-TBNA using the traditional
21-G needle is obfuscated to some extent because of the lack of
its ability to supply core biopsy from lymph nodes and hence
failing to demonstrate granulomas in a significant number
of cases (15%) (2). The diagnosis of sarcoidosis requires
the clear demonstration of a non-caseating granuloma (3).
Some authors have used the presence of epithelioid cells
alone from EBUS-TBNA samples for diagnosing sarcoidosis
which has resulted in >90% sensitivity for the procedure
using the 21-G EBUS needle but further analysis based on
presence of granulomas have reduced their yields to <70% (4).
The 19-G core needle used for conventional TBNA (c-TBNA)
can provide a histological core (5). Although achieving
histological cores with a 22-G needle has been previously
reported (in 92% cases), the relevance of such “core biopsies”
is unclear (6). Cores were reported to be available in 92% of
22-G EBUS-TBNA samples. However, this report goes on to
document that histological material leading to diagnosis was
available in only 57% of the cases (6). It leads us to question
whether such histological cores obtained by the 22-G needle
are of the same diagnostic utility as a true core biopsy.
Thus, one well-recognized drawback of EBUS-TBNA

© Journal of Thoracic Disease. All rights reserved.

jtd.amegroups.com

has been lack of preserved cellular architecture on needle
aspirates using the 22-G and 21-G needles. Few studies
have addressed the questions whether a 21-G EBUS-TBNA
needle has a higher diagnostic yield compared to a 22-G
needle. Unfortunately, the verdict is far from being clear (7).
Hence, we have used the 19-G conventional TBNA needle
to perform a hybrid EBUS TBNA for those patients with
an initial negative 21-G EBUS-TBNA biopsy yet have a
high possibility of having sarcoidosis. We aim to review
our single center experience with the 19-G core needle
biopsy used with an EBUS bronchoscope in this paper. This
is a hybrid procedure that used a 19-G ¢-TBNA needle
fitted to a regular EBUS bronchoscope in order to provide
core samples under direct visualization. The procedure is
described in the online supplement. We then systemically
evaluated whether performing EBUS with a 19-G core
needle resulted in an increased yield of granulomas than
regular EBUS TBNA with a 21-G needle alone. A specific
19-G EBUS-TBNA needle was not commercially available
at the time these procedures were performed and hence, we
preferred to use this hybrid method for only those patients
who had an inconclusive initial 21-G EBUS-TBNA
evaluation rather than all patients requiring a biopsy.
All study specimens were retrieved and retrospectively
evaluated by a single pathologist. We applied the criteria
for diagnosis as suggested by the American Thoracic
Society (ATS)/European Respiratory Society (ERS)/World
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Table 1 Comparison of the yield from 21-G TBNA and 19-G core biopsy needle

E865

Patient TBNA Core Node sampled
1 Granuloma Non-caseating granuloma Subcarinal

2 Small granulomas Non-caseating granuloma Subcarinal

3 Non caseating giant cell Poorly formed non-caseating granuloma Subcarinal

4 Lymphoid tissue, granulomatous inflammation Non-caseating granuloma Subcarinal

5 Epithelioid histiocytes, granulomatous inflammation Non-caseating granuloma Paratracheal
6 Granulomatous inflammation Non-caseating granuloma Subcarinal

7 Few granulomatous areas Non-caseating granuloma, focal necrosis Subcarinal

8 Reactive cells Non-caseating granuloma, anthracotic node Subcarinal

9 Reactive lymphoid tissue Non-caseating granuloma Subcarinal
10 Epithelial cells and histiocytes, rare granuloma Non-caseating granuloma Subcarinal
11 Clusters of epithelioid histiocytes, possible granuloma Non-caseating granuloma Subcarinal

TBNA, transbronchial needle aspiration.

Figure 1 Comparison of the cytology smear obtained from a 21-G
EBUS needle and the 19-G core needle. (A) Cytological specimen
from the subcarinal lymph node. Although inflammation is seen
above, the architecture of the granulomas cannot be determined
(Papanicolaou stain, x200); (B) histopathological specimen from
same lymph node as above. The presence of numerous, small
non-necrotizing granulomas with multinucleated giant cells is
suggestive of sarcoidosis (H & E, x200).
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Association of Sarcoidosis and Other Granulomatous
Disease (WASOG) statement on sarcoidosis. It emphasizes
that the histologic diagnosis of sarcoidosis depends on the
demonstration of tight, well-formed granulomas and a
rim of lymphocytes and fibroblasts in the outer margin of
granulomas (3).

Six men and five women, with an initial negative 21-G
EBUS-TBNA biopsy procedure, underwent repeat EBUS
bronchoscopy (Zible 1) for suspected sarcoidosis using a 21-G
needle as well as 19-G core needle biopsy during this study
period. "Ten subcarinal lymph nodes and one right paratracheal
lymph node were examined. One lymph node per patient
was examined. Of the 11 patients with suspected sarcoidosis,
sarcoidosis was diagnosed in ten patients. One patient had
benign non-sarcoid granuloma (GLUS). All eleven patients
reviewed had well-formed visible granulomas on histological
evaluation from the 19-G needle. Among the 21-G needle
fine needle aspiration (FINA) cytology specimens, a non-
caseating granuloma was visible in two patients. Reactive
inflammation was present in two other patients. All eleven
patients had better preservation of cellular architecture on
samples obtained using the 19-G needle (Figures 1,2). There
were no procedural complications in any of the patients
undergoing the hybrid procedure. There was no damage to
the bronchoscope. This study demonstrates the advantages of
using a bigger 19-G core needle which we feel, has provided
greater tissue and subsequently allowed us to make a definitive
diagnosis of sarcoidosis in those cases that have failed an initial
21-G EBUS-TBNA evaluation. The material (aggregates of
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Figure 2 Better organization of tissue architecture with the 19-G
needle. (A) Cytological specimen from the subcarinal lymph
node. The architecture of the granulomas cannot be determined
(Papanicolaou stain, x200); (B) histopathological specimen from
same node as A. The presence of numerous, small non-necrotizing

granulomas is suggestive of sarcoidosis (H & E, x200).

histiocytes) obtained from the 21-G needle were often so small
that it is sometimes difficult to comment if they are normal
lymph node histiocytes or an actual granuloma. However,
with the 19-G core needle, a better view of the tight, palisaded
architecture helped the pathologist identify a granuloma with
greater degree of confidence. We would expect better yields
with the utilization of the newer 19-G EBUS-TBNA needle
when applied to the same clinical question. The use of an
EBUS-Core biopsy may also be helpful when the diagnosis
of sarcoidosis is clinically unclear and other granulomatous
conditions are being considered.
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Supplementary

A real-time EBUS-TBNA scope (BC-UC180F; Olympus
Medical Systems Corp, Tokyo, Japan, 7.5 MHz) was used
in all cases. After locating the target lymph node using
ultrasound guidance a 21-G needle (Olympus 21-G Vizishot,
NA-2015X-4021) was used to obtain a transbronchial needle
aspiration. Three to five passes were made under direct
ultrasound visualization. Direct-smear technique was used
for preparation of the 21-G TBNA samples. Needle content
was coated on a glass slide, fixed with 95% alcohol, and then
stained using a standard Papanicolaou stain. The remnants of
aspirates were collected in Roswell Park Memorial Institute
(RPMI) media fluid by rinsing the biopsy needle. This
was processed into cell block material and stained with a
standard H & E stain. On site cytology evaluation was used
to ensure adequacy of the specimen. Once EBUS-TBNA
using the 21-G needle was completed, a 19-G needle (Boston
Scientific eXcelon) was inserted into the bronchoscope
and samples were obtained as described in annexe. A core
sample was first collected and placed in 10% formalin. Next,
using the same technique as for the 21-G needle, glass slides
were prepared immediately fixed with alcohol (95%) for
cytological evaluation. Material for cell block material was
collected using the same process as for the 21-G needle in
RPMI media. All smears were checked for acid fast bacilli
(AFB) and fungus using gomori methenamine-silver stains.

All specimens were sent to pathology for histopathological
(19-G) and cytological (21-G) evaluation.

Hybrid method: the conventional 19-G TBNA needle
was introduced into the working channel of a convex probe
EBUS long enough to have its needle tip visible at the end
of the probe (Figure SI). The position at the shaft of the
needle at the working channel was marked (Figure S2).
These two steps are performed before introducing the scope
into the patient’s airway. The EBUS scope was introduced
through the oropharynx and trachea in the usual fashion
and the lymph node was visualized. Then the needle was
introduced up to the previously determined length (limited
to the previously made mark). The needle tip would be seen
on the convex probe ultrasound screen. The assistant would
stabilize the bronchoscope in place and the operator would
briskly push the needle shaft into the lymph node based on
the size of lymph node (Figures $3,54). This would usually
vary between 0.5 to 1.5 cm. The needle tip would be seen
to pass through the airway wall and enter the lymph node
itself (Figure S5). It would be agitated slightly within the
node to allow lymph node tissue to enter the hollow needle.
The needle would be taken out and samples prepared each
time before returning it back to its position taking care not
to push it past the predetermined mark. Three such passes
would be done with the needle.



Figure S1 The eXcelon needle is inserted through the
bronchoscope so that the tip of the needle is just seen to be coming

out of the working channel.

Figure S2 The position of the needle at the entrance to the shaft

of the working channel is marked.

Figure S3 The operator hold the shaft of the needle and pushes
it into the lymph node controlling the depth of penetration. The

position of the needle is constantly monitored by ultrasound.

Figure S4 Demonstration of the actual movement of the needle
during the procedure. (A) Demonstrates the position with the
needle in the sheath; (B) demonstrates the position of the needle
with the needle out of the sheath. An operator controls the

movement of the needle in and out of the sheath.

Figure S5 The position of the needle is visualized by convex probe

ultrasound at all times.



