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Role of Endobronchial Ultrasound (EBUS) in Staging of Lung Cancer
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Abstract

Background: EBUS-TBNA represents a new technology
in the field of bronchoscopy The primary indications for
EBUS-TBNA are staging NSCLC and the diagnostic assess-
ment of mediastinal lymphadenopathy. EBUS-TBNA also has
a diagnostic role in suspected benign disease, especially
sarcoidosis and tuberculosis. It is a minimally invasive option
as the first sampling staging procedure in suspected NSCLC
with solitary hilar nodes, discrete N2 or N3 or bulky medias-
tinal diseaes.

Aim of Study: The aim of the work is to estimate role of
Endbronchial Ultrasound (EBUS)in staging of lung cancer.

Patients and Methods: 1t is a prospective experimental
selected non cohort study that carried out on 20 patients with
bronchogenic carcinoma addmited to Tanta University Hos-
pitals from April 2016 till November 2016.

Results: In the current study, 20 patients (17 males & 3
females) were included to examine subcarinal, hilar and
mediastinal lymph nodes (LN) in different stations. Among
the 20 patients examined, 7 of them were under 60 years and
13 were above 60 years 17 of them are smokers and 3 patients
are non-smokers. According to type of lung cancer 4 patients
were adenocarcinoma, 5 patients were large cell carcinoma,
6 patients were small cell carcinomas and 5 patients were
squamous cell carcinomas. In the current study the lymph
nodes staging of lung cancer were N1 (9 patients), N2 (8
patients) and N3 (3 patients).

Conclusions: Endobronchial ultrasound-guided transbron-
chial needle aspiration has a high diagnostic yield for the
evaluation of mediastinal and hilar lymph node metastasis in
lung cancer and has a high impact on patient management.

Key Words: Lung Cancer — Endobronchial Ultrasound —
Elastography.

Introduction

LUNG cancer is one of the most common malig-
nant tumors and the leading cause of cancer death,
with a 5 year survival rate of only 16%. The ap-
propriate treatment and outcomes of lung cancer
depend on proper staging and diagnosis. Endobron-
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chial ultrasound guided transbronchial needle as-
piration (EBUS TBNA) was recently introduced
as a novel tool for lung cancer staging. Under the
guidance of ultrasound images, the safety, and
accuracy of TBNA have been greatly improved.
Consequently, EBUS TBNA has been recommend-
ed as an important tool for lung cancer staging by
the National Comprehensive Cancer Network
(NCCN) 1.

Ultrasound elastography technology has grad-
ually been applied to the clinical setting. Elastog-
raphy can be used to determine the elasticity of
lesions and pathophysiological processes, such as
malignancy, that make tissues stiffer or less de-
formable; thus, the technique exhibits potential
application to the differential diagnosis of benign
and malignant lesions [2]. EBUS elastography can
be used for the noninvasive discrimination of
benign and malignant thoracic lymph nodes as a
guide for EBUS TBNA [3].

Patients and Methods

This prospective experimental selected non
cohort study that was carried out on 20 patients
with bronchogenic carcinoma addmited to our
Hospitals from April 2016 till November 2016.

Inclusion criteria:

a- Patients with bronchogenic carcinoma proved
histopathological by taking biopsies from
tumor either by bronchoscope, or CT guided
biopsy.

b- Presence of enlarged mediastinal and/or hilar
lymph node in CT chest more than 1 cm.

Exclusion criteria:
- Metastatic tumor of lung.

- Other non neoplastic causes of mediastinal
lymphadeopathy e.g sarcodosis,tuberclosis, ....

- Patients unfit for bronchscope.


http://www.medicaljournalofcairouniversity.net

4464 Role of Endobronchial Ultrasound (EB US) in Saging of Lung Cancer

The following was done for all patients:

Written informed consentwas obtained fromall
patientsincluded in this study, and the study pro-
tocol was approved by the Ethics Committee of
our Institute.

1- History taking and physical examination.
2- Investigations:

- Arterial Blood Gases.

- Complete Blood Count.

- C T chest with contrast.

- Coagulation profile (INR, PTT).

- Ureaand Createnine level.

Device and technique:

EBUS-guided TBNA examinations was per-
formed at our Hospital using Pantex EBUS probe
and Hitachi ultrasound in the supine position under
local anesthesia with lidocaine and conscious se-
dation through oral route for al patients.

Lymph nodes will be identified according to
the Mountain's regional lymph node classification
system. The lymph node stations of 2,4,7,10 and
11 were evaluated systematically. During the proc-
ess for every detected lymph node; short and long
axis diameters, and station of the lymph node was
recorded for each patient. N3 nodes were sampled
first and then N2 nodes to avoid contamination in
lung cancer patients. The elastography mode was
used for all examined lymph nodes. lymph node
scanning by the elastography mode give more
information about the elasticity which was reflected
into acolor signal that was overlaid on the B-mode
image. The colors associated with hard, intermedi-
ate, and soft tissues were blue, green, and yellow/
red, respectively.

Characters of lymph nodes to be sampl ed:

- More than 1 cmin diameter (lymph nodes less
than 1cm not accessible by EBUS).

- Distinct margin.
- Heterognousechogncity and abundent blood
flow.

The needle used in puncturing the lymph nodes
was (ECHOHD 22-EBUS-P) which is single used.
N3 nodes will be sampled first and then N2 nodes
to avoid contamination in lung cancer patients.
The materials obtained by EBUS-guided TBNA
was smeared on slides. These slides were air-dried,
stained with Diff-Quick stain and examined by the
pathologist to do ROSE (Rapid On Site Examina-

tion) and be sure that our lymph nodes biopsies
sufficient and determin if postive or negative.
Aspiration specimen was considered “insufficient”
if there were not an adequate number of lym-
phocytes on the smear. Then the pathologist collect
all samples and revise it again to reach the final
decision. After the procedure all patients were
observed for 2 hours before discharge.

Satistical analysis:

Statistical Analysis Data was analyzed using
SPSS (Statistical Package for Social Sciences)
v16.0 (SPSS Inc.,Chicago, USA). Qualitative data
was presented as number and percent. Comparison
between groups was done by Chi-Square test.
Quantitative data was presented as mean * SD.
Student t-test was used to compare between two
groups. p<0.05 was considered to be statistically
significant.

Results

A- Demographic data:
The present study was carried out on 20 patients

17 (85%) cases were male, 13 patients above 60
years (65%) and the mean age was 63.60.

B- Relations between smoking index and type of
lung cancer:

Thereis stasistically significant correlation
between smoking index and lung cancer, specialy
with squamous type (p-value 0.026).

C- Relations between lymph nodes staging by CT
chest and EBUS

Thereis no stasistically significant change
between lymph nodes staging by CT chest and
EBUS-TBNA staging (p-vaue 0.072). According
to CT chest staging 9 caseswere N 1 but during
EBUS TBNA evaluation only 3 cases (33.3%) were
N1 and 6 cases (66.7%) were N2, 8 cases were N2
by CT chest but by EBUS-TBNA one case was N1
(12.5%), 3 cases (37.5%) were N2 and 4 cases
(50%) were N3 and by CT chest 3 cases were N3
but by EBUS-TBNA one case was N2 (33.3%) and
2 cases (66.7%) were N3.

D- According to number of lymph nodes examined
by EBUS- TBNA and elastography strain ratio:

The total number of lymph nodes examined
was 95.27 were benign, and 68 were malignant
.the mean elastography strain ratio of the bengin
lymph nodes was 2.28 and the mean elastography
strain ratio of the malignant lymph nodes was
20.30.
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Table (1): Distribution of the studied cases according to
demographic data (n=20).

No. %

Sex:

Male 17 85.0

Female 3 15.0
Age (vears):

<60 7 35.0

>60 13 65.0
Min.—Max. 48.0-75.0
Mean * SD. 63.6016.71
Median 64.0

Table (2): Relation between nodal stage in CT chest and nodal
staging by EBUS (n=20).

Nodal stage in CT ches

Nodgl

f)tyagmg N1@=9) N2m=8) N3@m=3) x> MG
EBUS No. 26 No. % No. %

N1 30333 1 125 0 00

N2 6 667 3 375 1 333 7522 0072
N3 0 00 4 500 2 667

Table (3): Descriptive analysis of the studied cases according
to Number of LN and elastography strain ratio of
malignant lymph nodes (n=20).

Elastotography, strain
ratio of lymph nodes.

Min.—Max. 12.90-27.20 0.50-5.10
Mean £ SD. 20.30+4.12 2.28+1.56
Median N 3 19.85 2.0
70
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Fig. (1): Relation between smoking index and type of lung
cancer (n=17).
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Discussion

EBUS-TBNA represents a new technology in
the field of bronchoscopy the primary indications
for EBUS-TBNA are staging NSCLC and the di-
agnostic assessment of mediastinal lymphadenop-
athy. EBUS-TBNA also has a diagnostic role in
suspected benign disease, especially sarcoidosis
and tuberculosis. It is a minimally invasive option
as the first sampling staging procedure in suspected
NSCLC with solitary hilar nodes, discrete N2 or
N3 or bulky mediastinal diseaes [5].

In the study by Bediwy, et al., [6] ROSE has
add-on advantages to EBUS-guided TBNA in many
aspects; increasing diagnostic accuracy of TBNA
by excluding suspicious or nondiagnostic speci-
mens, increasing safety by decreasing the number
of punctures, and providing sufficient samples for
subsequent immunocytochemicaland molecular
analysis needed for meticulous pathological diag-
nosis and consequential treatment options.

Oki, et al., [7]1 showed that ROSE feeds back
valuable information to the examiner on the ade-
quacy of cytologic samples at the time of needle
aspiration procedures, which indicates whether the
procedure should be repeated or not. In conven-
tional TBNA, many investigators have reported
the usefulness of ROSE, but the role is controver-
sial. For example, several authors have reported
that ROSE increases the diagnostic yield. The
examiner can modify the technique by changing
the puncture site, puncture depth or angle basedon
the ROSE results, which might increase the diag-
nostic yield.

Study by Boyan [8] showed that rapid on-site
cytologic evaluation (ROSE) during TBNA has
been suggested as one such way. It has been re-
ported to be effective, as it increases the diagnostic
yield, decreases the number of needle passes,
obviates the need for additional diagnostic proce-
dures, reduces the complication rate of bronchos-
copy and reduces the cost. Although its role is
controversial, many investigatorsrecommend the
use of ROSE during TBNA.

Bediwy, et al., [9] showed that Strain ratio was
found to be more accurate when compared to other
findings of B-mode in comparing malignant and
benign LNs with a cutoff value of 7.5 giving a
sensitivity of 95.5% and a specificity of 91.67%.
About 63% of malignant LNs were diagnosed from
the first pass with the help of elastography.

In the current study agreement with this study
as the results show that elastography of lymph
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nodes range from 12.9to 27.2, mean * SD. 20.30+
4.12 and median 19.85 which is above 7.5.

Hai Yan Heet al., [10] using endobronchial
ultrasound for diagnosing of hilar and mediastinal
lymph nodes showed that the best cut off point of
the strain ratio for differentiating malignant from
benign lymph nodes was 32.07.

Conclusion:

EBUS-TBNA was an accurate, safe and cost-
effective tool in lung cancer staging. The selection
of patients who had positive results of suspected
lymph node metastasisin CT or PET may improve
the sensitivity of EBUS-TBNA.

EBUS elastography can be effectively used to
predict mediastinal and hilar lymph node metastases
in lung cancer.

Recommendations:

Further studies on large number of patients to
determine the diagnostic yield of the Endobronchial
ultrasound-guided transbronchial needle aspiration
(EBUS-TBNA) for the evaluation of mediastinal
and hilar lymph node metastasis in lung cancer
and its impact on patient management.
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