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Endobronchial Ultrasound Transbronchial Needle Aspiration (EBUS-TBNA) in the
Diagnosis of Lung Cancer & Mediastinal/ Hilar Lymphadenopathy
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Abstract

Background: EBUS-TBNA is an out-patient minimally invasive procedure of choice to explore mediastinal/hilar lymph nodes & lesions
close to the tracheobronchial tree. In the UK there has been a significant growth in this area over the last 10 years.
Aim: To study the performance of EBUS service started in 2018 at a local district general hospital.
Methods: This is a retrospective study of patients who underwent EBUS-TBNA from 26% July 2018 till 25 July 2019 during the first
year of the service. CT, PET-CT, pathology reports, EBUS reports & clinic notes were reviewed for the purpose of this analysis. Cases,
where EBUS-TBNA did not reveal any pathology, were followed up with surveillance scans for a minimum of 12 months.
Results: During the first year of the service 82 EBUS procedures were performed & 122 nodes were sampled. Most commonly location
sampled was station 7 (53.3%). Patients underwent EBUS-TBNA for the following reasons:
1. 51% (42) procedures were carried out for cancer reasons (diagnosis & staging). For the diagnosis of suspected lung cancer 38
procedures were carried out. Final pathology results showed 12 squamous cell cancers, 7 adenocarcinomas, 4 small cell lung cancers, 1
neuroendocrine tumour, 1 undifferentiated carcinoma, 1 metastatic prostate cancer, 1 metastatic parotid tumour & 9 patients had reactive
lymphadenopathy. We had 2 false negatives in this group, one required CT biopsy & second had ultrasound guided biopsy. Three
procedures were done for the diagnosis of suspected extra-thoracic cancer (histology confirmed prostate, colon & ovarian cancers). One
patient  underwent  staging  EBUS &  was  diagnosed  with  early  stage  squamous  cell  cancer.
2. 49% (40) procedures were carried out in 39 patients for isolated mediastinal & hilar lymphadenopathy (IMHL). Histology showed
normal lymphocytes/ reactive nodes in 18 cases, 16 patients’ samples were consistent with clinical picture of sarcoidosis, 3 were diagnosed
with tuberculosis (culture positive), 1 had diagnosis of unexpected metastatic cancer of upper GI origin & 1 patient was diagnosed with
bronchogenic cyst. In 1 case, the sample was inadequate, and underwent repeat EBUS which demonstrated sarcoidosis.
Two patients had metastatic prostate cancer. One had locally advanced cancer with pelvic lymphadenopathy & bone metastases while
second patient had prostate confined disease on MRI (this was unusual to find distant metastatic disease in organ confined prostate
cancer). As surgical patients were directly referred to tertiary care centres hence, we do not have enough data on staging EBUS during this
first year of our service. When compared with PET-CT diagnostic sensitivity for “staging EBUS” was 100%. For “diagnostic EBUS” our
sensitivity was 95% (2 false negative out of 41 diagnostic procedures). In IMHL our diagnostic sensitivity was 97.5%. “Over all diagnostic
sensitivity was 96.3%” (inadequate sample in 3 out of 82 procedures). None of our patients had airway bleeding, airways lacerations,
mediastinal infection, pneumothorax, pneumo-mediastinum or haemo-mediastinum.

Conclusion: Over the past few years EBUS-TBNA has reduced the need for mediastinoscopy & is available in many hospitals including
district general hospitals (in UK). We have clearly seen that this is being used for non-cancer reasons as well, about 49% procedures were
for benign reasons. We carried out our EBUS-TBNA procedures without ROSE technique & feel that this is not mandatory to run a
successful service. Local EBUS service saved 82 patients’ trips to the tertiary care centres in this first year (reducing the carbon foot print)
& also reduced waiting times for this procedure. Service seems clinically very helpful for the patients of our trust. It is minimally invasive
procedure with complications rate <1%.

Keywords: Endobronchial ultrasound transbronchial needle aspiration, EBUS, EBUS-TBNA, mediastinoscopy, lung cancer, mediastinal
lymphadenopathy, hilar lymphadenopathy, extra-thoracic malignancy.

Abbreviations: EBUS - endobronchial ultrasound, TBNA - transbronchial needle aspiration, GI - gastrointestinal, IMHL - Isolated
Mediastinal & Hilar Lymphadenopathy.

Introduction (e.g., TB & sarcoidosis)'. Patients included in this study reflect

Convex probe EBUS-TBNA has been a major development in the real-life referrals that we see as respiratory physicians in our

respiratory medicine. In the last decade we have seen numerous daily practice. This shows that the trend of doing EBUS-

. . . . . TBNAs for non-cancer patients is rising. Lung cancer is a
articles supporting the high diagnostic accuracy of EBUS- p 5 &
common cause of cancer death worldwide®. Various guidelines

TBNA in the diagnosis of lung cancer, staging of lung cancer,
(including NICE) have found this procedure safe &

diagnosis of extra-thoracic malignancies & benign conditions
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recommend it for the staging of lung cancer. In the last 10
years, lots of district general hospitals have started this service in

UK & it is mainly delivered by respiratory physicians.

This has provided a specialist service for patients in their local

area, which has reduced travelling and waiting times.
Setting & Methods

In this district general hospital under discussion, EBUS service
was setup in 2018, under supervision of a tertiary care centre.
We carried out 82 procedures during the first year of this
service. All of these cases were reviewed for this article. Data was
recorded on an excel spreadsheet (data included: number of
cases, age, gender, lymph node stations sampled, complications,
pathology & microbiology results of EBUS TBNA). Minimum
of 4 passes were done at each lymph node station. Where EBUS
was done for diagnostic purposes, stations to be sampled were at
the discretion of the operator. Samples obtained via EBUS-
TBNA were flushed into CytoLyt (methanol-water solution).
EBUS-TBNAs were carried out in the absence of rapid on-site
evaluation (ROSE). Where a cancer was suspected but EBUS-
TBNA showed normal findings, samples were obtained via
another modalities (e.g., CT biopsy) & FDG PET was carried
out as well (if not done already). In cases of isolated mediastinal
& hilar lymphadenopathy (IMHL), where EBUS-TBNA did
not reveal any pathology, interval surveillance CT's were carried
out for monitoring purposes. Where lymphadenopathy did not
resolve, surveillance scans were carried out for a year. The
outcomes of these surveillance CTs & PET CTs were also
reviewed for this study. Diagnosis of reactive lymphadenopathy
was made if EBUS-TBNA sample did not reveal any pathology,
repeat CT did not show any change (or showed reduction/
resolution of lymphadenopathy) & the clinician did not
consider the patient to have another diagnosis. EBUS-TBNA
was labelled as false negative, if pathology result was negative,

but node was positive on PET (in suspected cancer patients).
Results

Out of these 82 patients who underwent EBUS-TBNA, 55
(about 67%) were male & 27 were female (about 33%) (Figure
1)

The age range of patients at the time of procedure was 28 to 88
years. Majority of the patients were between the age of 52 — 88
years (80% of the cases) (Figure 2).

The 82 EBUS-TBNA procedures were carried out for the
following main reasons (Figure 3):

A. 42 procedures for cancer reasons (i.e. 51% of the total
procedures)

a. For diagnosis of lung cancer (38 procedures)

b. Diagnosis of suspected extra-thoracic cancer (3 cases)
c. Staging of lung cancer (1 case)

B. 40 procedures for IMHL (i.e. 49%)

BJMP.org

British Journal of Medical Practitioners, 2019, Volume 12 Number 3

Gender Distribution

= Mae @fenale

Nale Fenale

Figure2

Age Distribution

29
18 19

(40, 52] (52,64] (64,76) (76, 88]

Figure 3

Reasons for EBUS-TBNA

25 W IMHL
W For diagnosis of CA lung
M For diagnosis of other CA

15 M Staging of CA lung

. BN B n

. : .|
IMHL FOR DIAGNOSIS OF FORDIAGNOSISOF  STAGING OF CA
CALUNG OTHER CA LUNG

70 © °
Figure 4

60 ©
Lymph nodes stations sampled

50 o °

Station7 2R 2L 4R 4L 10R 1oL 11R 1L 12R 121

The final diagnoses in 38 procedures carried out for “diagnosis
of lung cancer” were as follows:

1. 25 patients were diagnosed with lung cancer (12 squamous
cell cancers, 7 adenocarcinomas, 4 small cell cancers, 1
undifferentiated lung cancer & 1 neuroendocrine tumour)

2. Final diagnosis in 9 cases was reactive lymphadenopathy
(repeat CT showed resolution of lymph nodes in 3 cases,
reduction in the size in 1 case & stable nodes in 5 cases)

3. Extra-thoracic malignancies were diagnosed in 2 cases (1
metastatic prostate cancer & 2" was metastatic disease from
primary parotid gland tumour)

4. We had false negative results in 2 cases (1 patient was
diagnosed with small cell lung cancer on CT biopsy & 2" with

adenocarcinoma on ultrasound biopsy)



It was found in 11 cases, where the clinicians initial suspicion
was a possible lung cancer, that the final diagnoses were reactive

lymphadenopathy and extra-thoracic malignancies.

Some of these patients had lung nodules as well (along with
mediastinal & hilar lymphadenopathy). These nodules either
resolved or remained stable. In the case of metastatic prostate
cancer, prior MRI showed prostate confined disease & the
clinician suspected this size significant lymphadenopathy to be
due to a lung primary. In the case of metastatic parotid tumour,
the initial diagnosis of parotid cancer was a very long time ago

& metastatic disease was not expected.

Final diagnoses in 3 patients who had EBUS-TBNA for “extra-
thoracic malignancies” were as follows:

1. Prostate cancer (here pelvic MRI showed locally advanced
disease)

2. Colon cancer (known colon cancer)

3. Ovarian cancer (patient had ovarian mass &

abdominal/pelvic lymphadenopathy)

As most of the surgical patients go directly to tertiary care
centres (from this hospital), we therefore didn’t have many
patients for staging purposes during the 1% year of the service.
We only had 1 patient for “staging EBUS-TBNA” during this
time. In this case stations 4L, 7 & 12L were sampled. Only
station 12L was PET positive & also positive on EBUS-TBNA
sample. Station 4L & 7 were PET and EBUS-TBNA negative.
There was no size significant nodes seen on staging CT in any
other area, only 12L node was PET avid & we were not able to
identify any size significant lymphadenopathy at any other
station via EBUS as well. Sensitivity in this staging EBUS was
100%.

In these 42 diagnostic & staging procedures (carried out for
cancers or suspected cancers), summary of the pathological
diagnoses from lymph nodes aspirates is as follows:

1. Squamous cell carcinoma of lung 13 approximately (31%)
2. Adenocarcinoma of lung origin 7 approximately (17%)
3. Small cell lung cancer 4 approximately (9.5%)

4. Neuroendocrine tumour of lung origin 1 approximately
(2.3%)

5. Undifferentiated lung cancer 1 approximately (2.3%)

6. Metastatic prostate cancer 2 approximately (4.75%)

7. Metastatic parotid gland cancer 1 approximately (2.3%)
8. Metastatic ovarian cancer 1 approximately (2.3%)

9. Metastatic colon cancer 1 approximately (2.3%)

10. False negative 2 approximately (4.75%)

11. Reactive lymphadenopathy 9 approximately (21.5%)

Out of the 40 procedures for IMHL, we were not able to get an
adequate sample in 1 case and this patient underwent repeat
EBUS-TBNA. Repeat sample showed granulomas; findings
were consistent with the clinical diagnosis of sarcoidosis. Final
diagnoses in these 40 cases are as follows:

1. Metastatic adenocarcinoma from pancreaticobiliary origin =
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1(2.5%)

2. Bronchogenic cyst = 1 (2.5%)

3. Insufficient sample = 1 (2.5%)

4. Tuberculosis = 3 (7.5%)

5. Granulomas = 16 (40%)

6. Reactive lymphadenopathy = 18 (45%)

Serious diagnoses were made in 10% cases of IMHL (4 out of
40). One patient had metastatic adenocarcinoma from
pancreaticobiliary origin & didn’t have any abdominal
symptoms or any abnormalities on CTs in the abdomen. 3
patients were diagnosed & later treated for active tuberculosis.
Out of these 3 patients only 1 had features of active disease, but
sputum negative. The other 2 patients had only mediastinal

lymphadenopathy, no lung infiltrates & no sputum production.

A total of 122 lymph nodes were sampled. Details are as
follows (figure 4):

Lymph node station Times sampled %
Station 7 65 53.3
4R 18 14.8
11R 15 12.3
11L 11 9
10R 4 3.2
4L 3 2.5
2R 2 1.6
10L 2 1.6
12R 2 1.6
2L 0 0
12L 0 0

Commonly sampled nodes were station 7 nodes. This is

consistent with international literature published on EBUS-

TBNA.

There were no complications from the procedures performed.
None of our patients experienced significant airway bleeding
(requiring admission or blood transfusion), mediastinal
infection, pneumothorax, pneumo-mediastinum, haemo-

mediastinum or airway lacerations.

Discussion

EBUS TBNA is one of the methods to access the mediastinal &
hilar lymph nodes. This is a minimally invasive way to get
samples from these nodes. Several invasive, minimally-invasive
& non-invasive techniques are available to diagnose & stage
lung cancers. Choice depends upon the extent of the disease.
About 50% of lung cancer patients have evidence of metastatic
disease at the time of presentation ®. Patients with intrathoracic
disease undergo several investigations. Now we know that
EBUS-TBNA should be considered as the initial investigation
for patients with early stage suspected lung cancer 4. Research
carried out has shown that EBUS-TBNA had a sensitivity of
90% °. A recent national BTS audit on bronchoscopy & EBUS
showed national diagnostic sensitivity of 90% for staging
EBUS-TBNA. BTS quality standards statement sets target of
88% sensitivity for staging EBUS-TBNA®. As far as diagnostic




EBUS-TBNA is concerned, we had 2 false negative results out
of 41 (4.8%), that gives the sensitivity for diagnostic procedures
of 95.2%.

There is significant evidence available that ROSE does not
increase the diagnostic yield of even conventional TBNA’.
Trisolini et al demonstrated in this randomised controlled trial
that ROSE did not give any significant diagnostic advantage &
did not affect the percentage of adequate specimens. Articles
have also shown that ROSE does not reduce the EBUS-TBNA
procedure time 8. The use of immunohistochemistry on EBUS-
TBNA reduces the rate of unclassified non-small cell lung
cancer when compared with cytological diagnosis alone®.
EBUS-TBNA  samples  are  sufficient to  allow
immunohistochemical and molecular analysis. I am happy to
say that we were able to get ALK, EGFR & PDLI testing on
the EBUS-TBNA samples (where indicated), at our centre. The
presence of a cytopathologist or cytotechnologist during the
procedure for ROSE purposes can increase the cost
significantly. This increased cost can have a significant impact
on starting the service at the level of a district general hospital.
Another issue which needs clarification, is the number of passes
required before declaring the material is inadequate while using
ROSE technique. Studies have shown that significant number
of samples inadequate on ROSE were still able to give a

diagnosis with the help of immunohistochemical analysis.

Here we have seen that 40 EBUS-TBNA procedures were
carried out for IMHL. Unfortunately, in this group, one patient
was diagnosed with unexpected malignancy, i.e., metastatic
adenocarcinoma of pancreaticobiliary origin. In the remaining
cases we had benign diagnoses. In the IMHL group about 45%
cases had the diagnosis of reactive lymphadenopathy. Out of
the total number of 82, about 33% cases were diagnosed with
reactive lymphadenopathy. We made the diagnosis of reactive
lymphadenopathy in patients where EBUS samples showed
normal lymphocytes; these patients had surveillance CTs &
clinical follow up as well. Clinicians’ impression & surveillance
scans were also reviewed for the purpose of this diagnosis. In
this IMHL group, 40% cases were diagnosed with sarcoidosis.
In these cases, in addition to clinicians’ impressions, we
reviewed cytology, microbiology & surveillance CT reports.
Processing method for specimens impacts on the yield for
granulomas. Cell block preparation, as carried out in this

hospital, showed higher yield for granulomas '°.

During the first year of the EBUS service at this centre, there
was no suspected or diagnosed lymphoma patient who
underwent this procedure. International data suggests, for the
diagnosis of lymphoma, EBUS-TBNA aspirates should be sent
for cytopathology, immunohistochemistry, flow cytometry,

cytogenetics and molecular studies 1213,
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Conclusion

EBUS-TBNA is a safe & minimally invasive procedure. It is a
first line investigation for lung cancer staging. EBUS-TBNA has
been effective in diagnosing extra-pulmonary malignancies 4.
In the last decade we have also seen that its utility has increased
significantly in diagnosing benign conditions like sarcoidosis

and TB.

We feel operators’ training is also very important in achieving
excellent results. Mastering the complexity of this procedure is
time consuming. Standardised training is mandatory to achieve
high skill levels’ and we hope there will be a standardised

approach to this in future.
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