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Abstract

Background: Lung cancer is one of the most common
tumors worldwide. Now it ranks as the leading cause of cancer
related death in the world, both in men and women. Pulmonary
lesions detected during screening for lung cancer need to be
evaluated further and tissue should be obtained. Technical
development in last two decades has made it possible for
pulmonologists to do endobronchial ultrasound “EBUS”.

Aim of Study: The aim of the work is Assessment of the
role of endobronchial ultrasound TBNA in diagnosis of me-
diastinal lesions as accurate rapid less invasive procedure.

Subjects and Methods: This is a Prospective study was
conducted on 30 patients presented with chest symptoms
(dyspnea, cough, expectoration, chest pain and hemoptysis)
diagnosed as mediastinal, hilar and pulmonary lesions as
confirmed by CT chest, routine labs and proper history taking
and through clinical examination and underwent EBUS-TBNA
and the sampled lesion was sent for histopathological exam-
ination and reporting at Kobbry Al-Kobba Military Hospital
during the period from (November 2015 to October 2016).

Results: The mean age of the patients participating in this
study was 44.9+15.9 years (ranges 17-73). 56.7% of them
were males while 43.3% were femles. Radiological finding
showed Hilar & mediastinal lymphadenopathy in 40.0%,
mediastinal lymphadenopathy (6.7%), hilar lymphadenopathy
(10.0%), pulmonary lesions (33.3%), pulmonary lesions with
mediastinal lymphadenopathy (6.7%), pulmonary lesions with
mediastinal and hilar lymphadenopathy (3.3%). EBUS findings
were 20 patients were having lymph node lesions (85% were
benign and 15% were malignant by pathology) and 10 patients
were having mass lesions (100% were malignant). No com-
plications were detected only minor hemorrhage in 1 patients
(3.3%).

Conclusion: Endobronchial ultrasound guided transbron-
chial fine needle aspiration EBUS-TBNA is the procedure of
choice for staging of lung cancers and for the investigation
of unexplained mediastinal lymphadenopathy and masses.
EBUS guided TBNA is an accurate, cost effective and mini-
mally invasive procedure and if successfully performed,
TBNA may spare patients additional, more invasive procedures
or surgery.
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Introduction

LUNG cancer is one of the most common tumors
worldwide. Now it ranks as the leading cause of
cancer related death in the world, both in men and
women. The cancer is usually diagnosed in the ad-
vanced stages of the disease and screening for the
disease has proven difficult. Pulmonary lesions de-
tected during screening for lung cancer need to be
evaluated further and tissue should be obtained [1].

Technical development in last two decades has
made it possible for pulmonologists to do endo-
bronchial ultrasound “EBUS” [2].

Endobronchial ultrasound (EBUY) is a tech-
nique that uses ultrasound along with bronchoscope
to visualize airway wall and structures adjacent to
it [3].

EBUS has become a hot topic in all major
conferences and is becoming an essential broncho-
scopic tool. With the recent introduction of dedi-
cated ultrasonic bronchoscope with real time guid-
ance for needle aspiration there is widespread
acceptance of this novel method leading to a 'new
dawn for respiratory physician' [4].

EBUS-guided transbronchial needle aspiration
(TBNA) has higher diagnostic yield than conven-
tional TBNA in all lymph node stations except
subcarinal lymph nodes in determining the lymph
node involvement in non-small cell lung carcinoma
“NSCLC™. Its ability to precisely visualize the
airway wall invasion helps to categorize the tumor
(T) component of staging and surgical resection
planning. TBNA can be combined with endoscopic
ultrasound-guided fine-needle aspiration to near
complete sampling of mediastinum using a single
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endobronchial ultrasound bronchoscope. It can
also be used to restage the lung cancer in mediasti-
num [s].

EBUS can visualize and allow physiciansto
sample and diagnose various mediastinal abnor-
malities [6], including sarcoidosis [7] and medias-
tinal lymphoma [g] . It can characterize the intrapa-
renchymal and endobronchial lesions and help to
determine the likelihood of malignancy based on
appearance. EBUS-TBNA can visualize and allow
sampling of pulmonary nodules that are not visu-
alized by fluoroscopy and may avert the need for
surgical procedures [9] . RP-EBUS isrelatively
accurate tool in the investigation of peripheral
pulmonary lesions [10] .

Subjectsand Methods

Thisis a Prospective study that was carried out
in Outpatient Clinics of Al-Abasia Chest Hospital
in collaboration with Chest Diseases, Pathology
Departments, Faculty of Medicine, Al-Azhar Uni-
versity, and Military Chest Hospital in Kobbry
Alkobba Hospital during the period from Nov.
2015 to Oct. 2016.

Before the start of the study, permission was
obtained from Ethical Committee in the Faculty
of Medicine, Al-Azhar University. Also Informed
written consents from patients included in the study
was obtained.

Subjects: A total number of 30 patients, pre-
sented with chest symptoms (dyspnea, cough,
expectoration, chest pain and hemoptysis) diag-
nosed as mediastinal, hilar and pulmonary lesions
as confirmed by CT chest, routine labs and proper
history taking and through clinical examination
and underwent EBUS-TBNA and the sampled
lesion was sent for histopathological examination
and reporting at Military Chest Hospital in Kobbry
Al-Kobba Hospital.

Inclusion criteria: All patients diagnosed with
mediastinal, hilar and pulmonary lesions were
assessed to be fit for EBUS-TBNA was included
in our study.

Exclusion criteria: Any patient unfit for EBUS-
TBNA (uncooperative, respiratory failure, uncon-
trolled infection, bleeding tendencies, tracheal
stenosis and acute attack of bronchial asthma) were
excluded from our study.

Methods: All patients included in the study
wer e subjected to the following work-up:

- Full history taking.

- Clinical examination.

- Plain chest X-ray.

- CT Chest.

- Routine laboratory investigations.
- Coagulation profile.

- Arterial blood gases sample.

- Electrocardiogram (ECG).

- Vital signsincluding blood pressure, pulse,
respiratory rate, temperature.

All samples was done by the currently available
CP-EBUS in Kobbry Al-Kobba Military Hospital
is an ultrasound puncture bronchoscope with a 7.5-
MHz convex transducer placed at thetip of afle-
xible bronchoscope (pentax).

Satistical analysis:

Data were revised for completeness and con-
sistency. Accordingly, some questionnaires were
excluded from the study and replaced by an equal
number of other patients. Pre-coded data were
entered and analyzed with the aid of Statistical
Package of Social Science Software program
(SPSS) version 22.

Mean, standard deviation, range, frequency and
percentages were used as descriptive statistics. Chi
square test and t-test were used according to type
of variables analyzed.

The results were represented in tabular and
diagrammatic forms then interpreted.

Results

The mean age of the patients participating in
this study was 44.9+ 15.9 and range from 17—73
yearsold. 17 (56.7%) patients were male and 13
(43.3%) were females. 16 (53.3%) patients were
smokers while the other 14 (46.7%) are not. 2
patients (6.7%) were diabetics, 1 (3.3) was hyper-
tensive and 10 (33.3%) patients were diabetic and
hypertensive, while the rest 17 (56.7%) were not
having any comorbidities.

The most common complain presented to our
outpatients clinic were cough in 27 (90.0%), then
Dyspneain 26 (86.9%), Expectoration in (70.0%),
Chest pain in 12 (40.0%) and Hemoptysisin 5
(16.7%) patients.

Regarding radiological findings among the
patients in the study were 12 (40.0%) of patients
diagnosed as hilar & mediastinal lymphadenopathy,
2 (6.7%) of patients diagnosed as mediastinal
lymphadenopathy, 3 (10.0%) of patients were
diagnosed as hilar lymphadenopathy, 10 (33.3%)
of patients were diagnosed as pulmonary lesions,
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2 (6.7%) of patients were diagnosed as pulmonary
lesions with mediastinal lymphadenopathy, 1 (3.3%)
of patients were diagnosed as pulmonary lesions
with mediastinal and hilar lymphadenopathy.

The Endobronchial ultrasound findings among
the patients in the study were 10 patients (33.3%)
were having endobronchial mass lesions and 20
patients (66.7%) were having Lymph Node Lesions.

The pathological findings among studied group
were 13 (43.3%) of patients diagnosed as malignant
lesions and 17 (56.7%) of patients diagnosed as
benign lesions.

Final Diagnosis of the patients in the study was
2 cases (6.7%) were having metastatic adenocarci-
noma, 2 cases (6.7%) were having large cell carci-
noma, 14 cases (46.7%) were having Sarcoidosis,
4 cases (13.3%) were having small cell carcinoma,
2 cases (6.7%) were having Non-small cell carci-
noma, 3 cases (10.0%) were having Non-Hodgkin
lymphoma, 2 cases (6.7%) were having Nonspecific
granulomatous reaction, 2 cases (6.7%) were having
T.B. lymphadenitis.

The complication reported form the use of
EBUS was minor hemorrhage in one case “3.3%”
and no other complications were reported in the
rest of cases.

Also our results showed that there was a statis-
tically significant relation between EBUS findings
and pathological findings among studied group
with ap-value <0.001.

We found that the sensitivity, specificity, PPV,
NPV of EBUS guided TBNA in distinguishing
benign from malignant lymph nodes and masses
were 95.0%, 100.0%, 100.0% and 76.9%, respec-
tively.

Table (1): Demographic distribution of the patients.

Variable Mean £ SD
Age: (vears): 44.9+15.9
Range 17-73
Gender:
Male 17 (56.7%)
Female 13 (43.3%)
Smoking Habits
Smoker 16 (53.3%)
Non-Smoker 14 (46.7%)
Comotbidities
Diabetic 2 (6.7%)
Hypertensive 1 (3.3%)
Diabetic and Hypertensives 10 (33.3%)
No Comorbidities 17 (56.7%)
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Table (2): Relation between EBUS and pathological findings
among studied group

Lymph 17 3 20 19.615 0.000
Node (85.0%) (15.0%) (100%) S
Mass 0 10 10
(0.0%) (100.0%) (33.3%)
Total 17 13 30

Comorbidities Distribution

DM 7% HTN 3%

No
Comorbidities
57%
Fig. (1): Distribution of comorbidities among the patients in
the study.
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Fig. (3): Radiological finding of the patients in the study.
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Final Diagnosis
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Fig. (4): Final diagnosis of the patients in the study.

Discussion

Early diagnosis and staging of pulmonary le-
sions are central to the treatment and survival of
patients with suspected lung cancer, especially of
those with suspected non-small cell lung cancer.
Lung cancer accounts for the majority of medias-
tinal and hilar lymphadenopathies [11].

Intrathoracic lymph node enlargement is the
most common finding in patients with malignan-
cies. Intrathoracic lymph node metastases of ex-
trapulmonary malignancies are variable but less
common than lung cancer. Mediastinal metastases
represent an advanced stage of lung cancer and
have a poor prognosis. Up to 30% of extrathoracic
malignancy cases could metastasize to the medi-
astinum [12].

Available procedures for investigating intratho-
racic lymph node enlargement include imaging
techniques, mediastinoscopy (MS), open thoracic
surgery and endoscopic ultrasound-guided fine
needle aspiration (EUS-FNA). Magnetic resonance
imaging (MRI), computed tomography (CT) and
positron emission tomography (PET) are often
regarded as insufficient for making a clinical deci-
sion because of the lack of a tissue diagnosis [13].
MS and thoracic surgery are standard methods for
confirming undiagnosed mediastinal lymph nodes
[13] . However, drawbacks to these techniques in-
clude their invasiveness, the need for clinical
admission, the requirement of general anaesthesia
and higher costs [14].

The primary role of EBUS-TBNA has been the
diagnosis and staging of lung cancer, but its role
is expanding to include diagnosis of early stage
sarcoidosis, mediastinal or hilar lymphadenopathy,
and other mediastinal lesions [14].

Specimens collected by Transbronchial needle
aspiration “TBNA” were examined histopatholog-
ically and the collected data were statistically
analyzed and showed that 13 patients had a malig-
nant lesions in a percentage of 43.3%. Two patients
of those 13 patients were diagnosed as adenocar-
cinoma in a percentage of 15.4% “6.7% of the
whole patients in the study”. Another 2 patients of
the 13 patients diagnosed to have malignant lesion
were diagnosed as large cell carcinoma in a per-
centage of 15.4% “6.7% of the whole cases”. Small
cell carcinoma was diagnosed in 4 patients of the
13 patients with malignancy in a percentage of
30.8% “13.3% of whole cases” while non-small
cell carcinoma was presented in only 2 patients in
percentage of 15.4% “6.7% of whole cases”. The
rest of cases “3 cases” with malignant lesion were
diagnosed as non-Hodgkin lymphoma in a percent-
age of 23% “10% of whole cases”.

The other 17 patients were diagnosed by his-
topathology to have benign lesions in percentage
of 56.7%. Fourteen cases of those 17 patients were
diagnosed as sarcoidosis in a percentage of 82.4%
“46.7% of whole cases”, while non-specific gran-
ulomatous reaction was diagnosed in 2 patients of
those 17 ones in a percentage of 11.8% “6.7% of
whole cases”. Only one patient of those 17 patients
diagnosed as T.B. lymphadenitis in a percentage
of 5.8% “3.3% of whole cases”.

These results showed that EBUS-TBNA has a
significant role in diagnosis of sarcoidosis “14
cases (82.4%) of cases with benign lesions and
(46.7%) of total cases”.

These results goes in agreement with, the results
of the study done by Navasakulpong et al., [15] in
which 43 patients underwent 45 EBUS-TBNA
procedures for suspected sarcoidosis. Non-necr-
otizing granulomatous inflammation was detected
in EBUS-TBNA samples from 34/45 (76%) proce-
dures. The overall diagnostic yield increased to
36/45 (80%) following a cytopathology review for
this study. Needle gauge, number of lymph node
stations sampled and number of needle passes were
not associated with diagnostic yield. The yield of
EBUS-TBNA increased significantly after the first
15 procedures performed for suspected sarcoidosis;
the 2 additional cases diagnosed after the cytopa-
thology review were part of this early experience.
And concluded that “EBUS-TBNA is a valuable
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technique for the diagnosis of sarcoidosis when
performed without ROSE.”.

Also these results goes in harmony what was
reported by Garwood, et a., [16] in there results
that “ Fifty consecutive patients who had been
referred for EBUS-TBNA for suspected pulmonary
sarcoidosis were included in the study EBUS-
TBNA demonstrated noncaseating granulomas
without necrosisin 41 of 48 patients (85%) with
afina diagnosis of sarcoidosis. EBUS-TBNA,
therefore, has a sensitivity of 85% for the primary
diagnosis of pulmonary sarcoidosis’. And conclud-
ed that “EBUS-TBNA is ahigh-yield, safe modality
for diagnosing noncaseating, and epithelioid gran-
ulomas in patients with a high clinical suspicion
for pulmonary sarcoidosis. EBUS-TBNA has many
theoretical advantages over other diagnostic tech-
niques in terms of diagnostic yield and morbidity,
which we suspect will make it the diagnostic pro-
cedure of choice. Aswith all diagnostic approaches
to sarcoidosis, abiopsy specimen showing granu-
lomatous inflammation must be viewed in context
with all of the clinical data.

Asregard complications recorded during our
study we found that there was no complications
recorded in 29 patients in percentage of 96.7%
while only patient has a minor complication “minor
bleeding” in percentage of 3.3%.

These results goes in harmony with Verma, et
al., [17] who reported in there results that only Two
patients of total thirty seven patients experienced
complications. One devel oped pneumothorax re-
quiring chest tube insertion and another patient
developed maoderate bleeding which resolved spon-
taneously. Both patients recovered from their com-
plications uneventfully. And concluded that
“EBUS-TBNA is an effective and safe method for
tissue diagnosis of parenchymal lesions that lie
centrally close to the airways’.

These results goes against what was reported
by Asano, et a., [18] in their nationwide survey
that was conducted by the Japan Society for Res-
piratory Endoscopy (JSRE) on EBUS-TBNA cur-
rent usage status and complications associated with
its use. They do a questionnaire about EBUS-
TBNA performed between January 2011 and June
2012 was mailed to 520 JSRE-accredited facilities
and Responses were obtained from 455 facilities
(87.5%). During the study period, EBUS-TBNA
was performed in 7,345 casesin 210 facilities
(46.2%) using a convex probe ultrasound broncho-
scope, for 6,836 mediastinal and hilar lesions and
275 lung parenchymal lesions. Ninety complica-
tions occurred in 32 facilities. The complication
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rate was 1.23% (95% confidence interval, 0.97%-

1.48%), with hemorrhage being the most frequent
complication (50 cases, 0.68%). Infectious com-
plications developed in 14 cases (0.19%) (Medias-
tinitis, 7; pneumonia, 4; pericarditis, 1; cyst infec-
tion, 1; and sepsis, 1). Pneumothorax devel oped
in 2 cases (0.03%), one of which required tube
drainage. Regarding the outcome of the cases with
complications, prolonged hospitalization was ob-
served in 14 cases, life-threatening conditionsin
4, and death in 1 (severe cerebral infarction) (mor-
tality rate, 7 0.01%). Breakage of the ultrasound
bronchoscope occurred in 98 cases (1.33%) in 67

facilities (31.9%), and that of the puncture needle
in 15 cases (0.20%) in 8 facilities (3.8%). And at
the end of their study they concluded that “ Although
the complication rate associated with EBUS-TBNA
was found to be low, severe complications, includ-

ing infectious complications, were observed, and
the incidence of device breakage was high. Since
the use of EBUS-TBNA israpidly expanding in
Japan, an educational program for its safe perform-

ance should be immediately established”.

There was statistical significant difference
between the EBUS findings and the pathological
finding “p-value <0.01”. There was no mass lesion
detect as benign lesion, all of them “10 mass lesion”
was found to be malignant in a percentage of 100%.
While the lymph node lesions“20 LN lesions’
were found to be 17 diagnosed as benign in a
percentage of 85.0% while the rest of them were
found to be malignant lesion in percentage of 15%.
The sensitivity, specificity, PPV, NPV of EBUS
guided TBNA in distinguishing benign from ma-
lignant lymph nodes and masses were 95.0%,
100.0%, 100.0% and 76.9%, respectively.

These results goes in agreement with Fernandez-
Bussy, et al., [19] who reported in their prospective
study The EBUS-TBNA method showed a sensi-
tivity of 91.17%, a specificity of 100.0%, and a
negative predictive value of 92.9% and from 354
mediastinal lymph node biopsies obtained a defin-
itive diagnosis was established by EBUS-TBNA
in 164 cases.

Conclusion:

Endobronchial ultrasound guided transbronchial
fine needle aspiration EBUS-TBNA isthe proce-
dure of choice for staging of lung cancers and for
the investigation of unexplained mediastinal lym-
phadenopathy and masses. EBUS guided TBNA
is an accurate, cost effective and minimally invasive
procedure and if successfully performed, TBNA
may spare patients additional, more invasive pro-
cedures or surgery.
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