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Waste not, want not: diagnostic material found in suction syringe
aspirate during endobronchial ultrasound guided transbronchial
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Background: Endobronchial ultrasound transbronchial needle aspiration (EBUS-TBNA) is a frequently
performed procedure. Suction is utilized during this procedure and may occasionally result in the collection
of aspirated material, the diagnostic utility of which is uncertain. This study aims to determine the contents
of the suction syringe aspirate and its diagnostic value.

Methods: The suction syringe aspirate was pooled in a container and sent for analysis. We retrospectively
reviewed the cytological outcomes of these specimens in comparison to the diagnosis determined by EBUS-
TBNA between 2015-2018. The primary outcome was the percent agreement between the diagnostic
material found in the suction syringe aspirate, and the final diagnosis established by EBUS-TBNA.
Results: Forty-four patients were included. Percent agreement was calculated as the percent in which the
suction syringe aspirate diagnosis agreed with the EBUS-TBNA diagnosis. The percent agreement of any
diagnosis was 90.9% (95% CI: 78.7-97.2%). Two of the 44 diagnoses (4.5%) were established based solely
on the suction syringe aspirate, both cases of granulomatous inflammation.

Conclusions: Our results suggest that material collected in the suction syringe has a very high percent
agreement with the final diagnosis established by EBUS-TBNA. Furthermore, the suction syringe aspirate
may represent the sole diagnostic material in nearly 5% of cases. Given the additional diagnostic material
in the suction syringe aspirate, it is reasonable to pool the aspirate with the primary specimen in an effort
to enrich the overall diagnostic specimen. This practice may improve the likelihood that the specimen will
be sufficient for additional molecular analysis, although further study is necessary. Care must be taken when
more than one needle is involved to ensure that a new suction syringe is also used to avoid inadvertent

upstaging by specimen contamination.
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Introduction

Lung cancer is the leading cause of mortality among those
with cancer, and its diagnosis is of paramount importance (1).
Endobronchial ultrasound guided transbronchial needle
aspirate (EBUS-TBNA) is a procedure commonly
performed with minimal complications and is recommended
by major societies as an initial modality for staging patients
diagnosed with non-small cell lung cancer (NSCLC)
(2-5). It also serves as an acceptable diagnostic tool in
patients with sarcoidosis and lymphoma (6,7).

Various technical procedural aspects of EBUS-
TBNA have been evaluated with respect to their effect
on diagnostic yield. EBUS needle size was addressed by
multiple large studies that showed no significant difference
in the yield between 21 and 22 gauge needles, however
the 21-gauge needle increased the quantity of the yield
in addition to preserving the architecture of the cells,
which may arguably improve cytogenetic analysis in lung
cancer (8-14). Presence versus absence of the needle stylet
during the procedure did not alter the outcome in terms of
diagnosis or number of lymphocytes or malignant cells (15).

The number of needle passes required for optimization
of molecular analysis has not been clearly established, but
current recommendations are to acquire additional samples
beyond the routine specimens (7). A study by Yarmus
et al. in 2013 suggests that four passes with ROSE may
be optimal (16). In the era of personalized medicine with
targeted therapeutics and immunotherapy it is important to
maximize our yield of diagnostic material.

In addition to the aforementioned studies on evaluating
the ramifications of specific techniques during the
procedure, one study evaluated the diagnostic effect
of using a suction syringe and found no statistically
significant difference (17). Regardless, EBUS-TBNA is
still commonly taught and performed with the application
of a suction syringe to the needle during specimen
acquisition. On occasion, during the process of agitating
the needle within the target lymph node some material
(typically hemorrhagic) is inadvertently collected in the
suction syringe. It is not clear what the diagnostic value of
this suction syringe aspirate is, and therefore there is no
standard evidence-based recommendations on how best to
handle and/or analyze the specimen.

In some centers this suction syringe aspirate is pooled
along with the primary specimens in sequential order, but
in others it is wasted. Given the lack of clarity around the
diagnostic value of the suction syringe aspirate, and a lack
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of guidelines in appropriate handling of this material, we
decided to pool it throughout our EBUS-TBNA procedures

in a separate container and send it for individual analysis.

Methods

This study was an electronic health record (EHR)-based
retrospective review. The study was approved by our
institutional review board (1171269-2). This retrospective
review included EBUS-TBNA cases performed at
Creighton University Medical Center between January
2015 and July 2018. All procedures were completed by 4
pulmonologists with or without the assistance of fellows.

EBUS-TBNA was performed on an outpatient basis
under deep sedation with the presence of a trained
anesthetist. All patients had an artificial airway in place
during the procedure in the form of either an endotracheal
tube or a laryngeal mask airway, at the discretion of the
proceduralist. Routine bronchoscopic airway inspection
was completed using an Olympus BF-1T180 prior to
using the linear array ultrasonic bronchoscope (Olympus
BF-UCI180F) to complete a comprehensive mediastinal
and hilar lymph node examination. A dedicated 19, 21,
or 22-gauge needle was then used in all cases to perform
transbronchial needle aspiration on all nodal stations noted
to be greater than 10 mm in short axis diameter proceeding
in a presumed N3, N2, N1 sequence. The specific
needle that was used was determined by the performing
pulmonologist based on routine clinical criteria and
physician preference.

After initial insertion of the needle into the target node,
the stylet was removed and negative pressure was applied
with a suction syringe set at —10 cm water pressure. The
needle was agitated within the lymph node from 5-10 times.
Suction was then closed, the needle was retracted, and the
primary specimen was collected in either Cytolyt, saline,
formalin, or Roswell Park Memorial Institute medium
(RPMI) based on the clinical indication, or was used for
slide preparation for rapid on-site cytological evaluation
when appropriate.

If any visible material was aspirated into the suction
syringe during a needle pass, an aliquot of 2-3 cc of saline
was used to flush the material from the suction syringe into
a separate Cytolyt specimen container. This process was
repeated iteratively throughout the procedure and the final
specimen was labeled “pooled suction syringe aspirate” and
sent for separate cytological evaluation. No efforts were
made to intentionally collect material in the suction syringe
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Table 1 Percent agreement between the pooled aspirate and EBUS diagnoses

Diagnosis Sample size (suction syringe aspirate/EBUS) Percent agreement (95% Cl)
Lymphocytes 20/20 100.0 (81.0-100.0)
Malignancy 13/15 86.7 (60.9-97.5)
Non-small cell lung cancer 9/11 81.8 (51.2-100.0)
Adenocarcinoma 6/8 75.0 (40.1-93.7)
Squamous cell carcinoma 3/3 100.0 (38.3-100.0)
Small cell carcinoma 3/3 100.0 (38.3-100.0)
Metastatic adenocarcinoma 11 100.0 (16.8-100.0)
Granulomatous inflammation 7/9 77.8 (44.3-94.7)
Non-caseating granuloma 5/6 83.3 (41.8-98.9)
Histoplasmosis 1/2 50.0 (9.5-90.6)
Necrotizing lymphadenitis 11 100.0 (16.8-100.0)

beyond routine practice. No intentional trauma was induced
to cause bleeding. Therefore, the majority of procedures
did not have suction syringe aspirate collected.

Statistical analysis

Continuous variables are presented as median and
interquartile range, whereas categorical variables are
presented as frequency and percent. Diagnostic yield was
defined as any diagnosis. Percent agreement was calculated
as the percent in which the pooled aspirate diagnosis agreed
with the EBUS diagnosis, presented alongside the Wilson
score confidence interval. All statistical analyses were

conducted using SAS v. 9.4.

Results

A total of 314 patients underwent EBUS-TBNA under
the supervision of 4 pulmonologists at Creighton
University Medical Center during the dates of inclusion.
Of the 314 patients, 44 (14%) had suction syringe aspirate
collected during the procedure and are included in this
study. The median age was 68 years (IQR: 46-76 years) and
24 (54.5%) patients were female. The percent agreement
of any diagnosis based on the pooled aspirate was 90.9%
(95% CI: 78.7-97.2%). The percent agreement was a
100% for lymphocytes, 86.7% for malignancy, and 77.8%
for granulomatous inflammation. The percent agreement
was 100% for squamous cell carcinoma, small cell lung
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cancer and for the one case of metastatic cancer. It was
75% for adenocarcinoma. Non-caseating granulomatous
inflammation had an agreement of 83.3%, 50.0% for
histoplasmosis and 100.0% for necrotizing lymphadenitis.
The details of percent agreement between the pooled
aspirates and EBUS diagnoses are provided in Table 1.

We encountered a total of six cases where the suction
syringe aspirate and the diagnosis were not in agreement.
There were only three cases where the pooled aspirate
was non-diagnostic, and the final diagnoses in those cases
were histoplasmosis, granulomatous inflammation, and
adenocarcinoma respectively. Interestingly, in 2 cases (4.5%)
patients were diagnosed with granulomatous inflammation
based solely on the suction syringe aspirate given that all
the routine needle biopsies showed only lymphocytes. In
the last case, the suction syringe aspirate revealed only
lymphocytes which was discordant with the lymph nodes
which were diagnostic for adenocarcinoma. Cases of
disagreement between diagnoses obtained from the lymph
nodes compared with the pooled aspirates are provided in

Tuble 2.

Discussion

The value of using suction during EBUS-TBNA has
been drawn into question, however it is still commonly
utilized. In theory, the value of suction is that it increases
the amount of diagnostic material collected during EBUS-
TBNA, but it has the potential to increase bleeding and
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Table 2 Cases of disagreement between diagnosis obtained from the lymph node compared to the pooled aspirate

Lymph node station

Case
4R 4L 7 11R 11L Suction syringe aspirate
1 Histoplasma Not sampled Histoplasma Non-diagnostic Non-diagnostic Non-diagnostic
2 Granuloma Lymphocytes Granuloma Granuloma Granuloma Non-diagnostic
3 Not sampled Not sampled Adenocarcinoma Not sampled Not sampled Non-diagnostic
4 Adenocarcinoma Lymphocytes Lymphocytes Adenocarcinoma Lymphocytes Lymphocytes
5 Lymphocytes Not sampled Lymphocytes Lymphocytes Lymphocytes Granuloma
6 Lymphocytes Not sampled Lymphocytes Lymphocytes Lymphocytes Granuloma

theoretically cause a paradoxical decrease in diagnostic
yield. A randomized prospective study done in this regard
showed no difference in yield, adequacy or diagnosis when
using suction (18). According to the guidelines, EBUS-
TBNA may be performed with or without suction, with
an emphasis on operator expertise and clinical decision
making (7). Suction syringe aspirate collected during
EBUS-TBNA has previously had unknown diagnostic
significance. As such, there are no specific guidelines with
respect to the collection and analysis of this material. This
study was performed to determine whether this material has
potential diagnostic value.

Our retrospective analysis included 44 patients who
underwent EBUS-TBNA and had suction syringe aspirate
collected during their procedures. We found that the
percent agreement of the above-mentioned diagnoses was as
high as 90.9 percent based on the suction syringe aspirate.
The high rate of concomitant diagnostic material found in
the suction syringe aspirate supports the common practice
of adding this material to the primary EBUS-TBNA
specimens collected iteratively throughout the procedure.
However, it was very surprising to note that nearly 5% of
our cases had the final diagnosis established solely on the
results of the suction syringe aspirate, and these cases would
have been non-diagnostic if the suction syringe aspirate had
been wasted.

The American Joint Committee on Cancer (AJCC) 8th
edition of TNM staging did not change the description
of the nodal stations, but the presence of nodal metastasis
continues to have significant prognostic implications (19).
Hence, given the presence of diagnostic material in the
suction syringe one must use the same caution with the
suction syringe as they do with the needle when going out
of sequence with N1 to N3 stations, given the possibility
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of upstaging a patient if the syringe were accidentally used
out of sequence. If for any reason during an EBUS-TBNA
procedure there is a need to sample a higher order nodal
station after a lower order nodal station has already been
sampled, a new needle and a new suction syringe should be
used as to avoid erroneously upstaging the patient.

Apart from the risk of contaminating specimens and
inadvertently upstaging patients, the results of our study
support the practice of sequentially pooling the suction
syringe aspirate with the primary specimens during EBUS-
TBNA in order to maximize the amount of diagnostic
material which may allow for additional molecular analysis,
though this is speculative and requires further research.
EBUS-TBNA has been previously shown to provide
reasonable diagnostic material for molecular testing for
NSCLC (20,21). A study by Rooper ez al. along with
others demonstrated that most EBUS-TBNA specimens
provide adequate sample for subtyping NSCLC and
performing cytogenetic analysis. While this should be
individualized on a case by case basis, there is usually
enough tissue for molecular analysis after completion of
Immunohistochemistry IHC) (22-25). It is logical, however
to make every effort to optimize the amount of diagnostic
material collected during EBUS-TBNA to assure sufficient
substrate for molecular testing, which is why we recommend
pooling any suction syringe aspirate with the primary
specimen during EBUS-TBNA based on the results of this
study.

Our study has several limitations, namely its retrospective
nature, small sample size, single-center design, and that we
were unable to assess the suction syringe aspirate’s adequacy
for molecular analysis. Our sample size was small given that
the collection and analysis of the material was performed
in the routine care of patients with the standard procedural
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approach to be as atraumatic as possible. Only a minority of
our EBUS cases resulted in collection of a suction syringe
aspirate given that no additional efforts were made to
intentionally cause trauma in an effort to collect suction
syringe aspirate beyond what was inadvertently collected
during the routine course of our procedures.

Conclusions

Based on results of this study we recommend that material
collected in the suction syringe during EBUS-TBNA be
collected, handled and analyzed along with the primary
specimens. The suction syringe aspirate contains additional
diagnostic material more than 90% of the time, and it
may represent the sole diagnostic material in nearly 5% of
cases. Likewise, the same degree of care that is taken during
procedures that involve more than one needle to avoid
inadvertent upstaging by contaminating specimens should
also be taken when using more than one suction syringe.
Further study is required to confirm these preliminary
findings, and to determine if appropriate use of the suction
syringe aspirate may increase the likelihood of specimen
adequacy for molecular analysis and ancillary testing.
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