
Abstract 

Endobronchial ultrasound has revolutionized the field of bron-
choscopy and has become one of the most important tools for the
diagnosis of intrathoracic lymphadenopathy and para-bronchial
structures. The reach of this technique has not been limited to
these structures and pleural lesions have been at times accessible.
To our knowledge, pleural fluid collections have not been
accessed with endobronchial ultrasound (EBUS) through
oesophageal approach and rationale behind using this approach.
We report a case of 70 years old man who has been referred from

physician for the EBUS in view of hilar mass with mediastinal
lymphadenopathy with pleural effusion. The endobronchial ultra-
sound through esophagus (EUS-B) was done for thoracocentesis
and lymph node cytology evaluation and ultimately endobronchial
biopsy of hilar mass was done as rapid on-site (ROSE) analysis of
lymph node was suggestive of necrotic tissue. The cytology report
of lymph node and pleural effusion was positive for malignant
cells. The final diagnosis was metastatic poorly differentiating
adeno-squamous carcinoma.

Introduction

Endobronchial ultrasound (EBUS) is very useful, accurate and
minimally invasive tool for hilar and mediastinal lymph nodes
structure assessment using conscious sedation. It has been increas-
ingly used to biopsy other hilar and midline accessible structures
[1,2]. When an EBUS scope is passed through the esophagus to
assess the mediastinal structures, it is termed an endobronchial
ultrasound thorough esophagus (EUS-B). It is being frequently used
to sample the mediastinal structures through the esophagus [3]. It
provides nearly complete access to all relevant lymph nodes for
staging lung cancer; permits the diagnosis of para-esophageal medi-
astinal and lung lesions which cannot be accessed through the tra-
cheo-bronchial tree. A revised staging system for non-small cell
lung cancer has recently been proposed [4], where the presence of
malignant pleural effusion (PE) has been upgraded from T4 to M1
(invariably Stage IV). Thus obtaining a sample of pleural effusion
whenever present for cytological examination to verify or exclude
the presence of malignant cells have become two very important
steps in the staging of these neoplasms [5]. However there is less lit-
erature available for the EUS-B guided thoracocentesis. We report a
case where in EUS-B was done for the lymph node biopsy and tho-
racocentesis eventually turned out to be malignancy.

Case Report

A 70-year-old hypertensive man presented in emergency depart-
ment with history of dizziness, headache and nausea with history of
dry cough for 20 days, not associated with fever and managed with
antibiotics for short time some days ago. There were no complaints
of chest pain and breathlessness. The general and respiratory system
examination was normal with bilateral equal breath sounds. The
recorded vital parameters were pulse-84/min, oxygen saturation-
98%, respiratory rate-18/minute and blood pressure was 120/78 mm
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Hg. The central nervous examination and ophthalmic examination
was normal. The blood reports showed hemoglobin report of 12.6
gm/dL, total leucocyte count was 20,180/mm3, platelet counts were
72,000/mm3 and C reactive protein (CRP) was 6.9 mg/dL. The chest-
X ray was suggestive of right sided small pleural effusion.

The patient was diagnosed as a case of vertigo under evaluation
and mild pneumonia and managed symptomatically in emergency
department and planned for otorhino-aryngologist visit on next day.
The patient again visited emergency department on next day with
symptoms of nausea, vomiting and vertigo. The patient hospitalized
under general medicine department and subsequently evaluated with
computed tomography of the brain suggestive some hypodense area
in the right cortico-subcortical parietal area due to ischemia and con-
trast enhanced computed tomography (CECT) of thorax was sugges-
tive of right hilar mass lesion 29x24 mm with narrowing of segmen-
tal bronchus with bi-lateral hilar and subcarinal lymph node being
largest of size 43x27 mm along with subcentrimetric bi-lateral supr-
aclavicular lymph nodes with left lung multiple nodular opacities
predominantly on lower lobe areas with right sided pleural effusion
with thickness of 6 cm and atelectasis of the medial, posterior and
lateral basal segments of the right lower lobe with CECT of
abdomen suggestive of left adrenal gland nodularity with L3 verte-
bral bone lysis possibly secondary metastasis.

Diagnostic evaluation

In view of the above presentation, the physician directly
referred the patient for EBUS for the diagnostic evaluation. Doing
initial thoracocentesis and then wait for its report and subsequently
planning for EBUS study would have been more time consuming,
hence EUS-B approach was preferred. The EUS-B guided thoraco-
centesis was done and around 50 mL of fluid was removed fol-
lowed by lymph node aspiration to know the exact nodal staging
and finally endobronchial biopsy was taken as lymph node aspira-
tion on ROSE was suggestive of presence of necrotic cells and
absence of malignant cells using above described standard method.
So, with the use of this technique T,N,M components were evalu-
ated for malignancy in a single setting with more safe and less
invasive approach which saved patient’s multiple setting visits to
higher centre for further evaluation and management.

The pleural fluid characteristics were yellow in colour and tur-
bid in appearance with pH of 7.8, protein of 4.2 gm/dL, glucose of
89 gm/dL and LDH of 593 U/L. The cytology report profile even-
tually turned out to be positive for malignant cells in fine needle
aspiration cytology (FNAC) under ultrasound guidance for sub-
carinal lymph node and EUS-B guided thoracocentesis. The
histopathology profile of hilar mass was also positive for malig-
nant cells showing final diagnosis of the patient was metastatic
poorly differentiated adeno-squamous carcinoma with
immunophenotypic and histochemical profile suggestive of p40
focal positive, thyroid transcription factor (TTF) was negative,
napsin A was negative, cytokeratin (CK7) was positive and
Periodic Acid-Schiff with diastase (PASD) was focal positive.

Methods

A valid written informed consent was taken from the patient.
EBUS was performed using a convex probe EBUS Olympus-BF-
UC180F EBUS scope and the EU-ME2 ultrasound (Olympus).

The procedure was performed by two pulmonologists, a nursing
staff and was done under conscious sedation by an anesthetist
with a mouth guard using intravenous midazolam and fentanyl as
advised by the BTS guidelines for bronchoscopy. Local anaesthe-
sia was achieved by spraying 10% lignocaine in the posterior
pharynx prior to the procedure. The bronchoscope was passed by
one bronchoscopist via the mouth guard. The routine bron-
choscopy evaluation was done to visualize vocal cords, trachea
and carina following which an EBUS study was attempted. It was
decided to use EBUS bronchoscope using oesophageal approach
(EUS-B) as it was less invasive and more safe approach for the
lymph node biopsy and thoracocentesis also. The thoracocentesis
was done (Figures 1 and 2) initially (M-Metastasis evaluation)
and around 15 mL of fluid was aspirated for malignant cytology
analysis followed by subcarinal lymph node aspiration (N-
Lymph node evaluation) (Figure 3) using standard 22 G Cook’s
biopsy needle. The lesions were identified using digitally cap-
tured ultrasound images. The 22-gauge Olympus needle was used
to puncture the lymph nodes and after each pass, slides were pre-
pared and stained them with toluidine blue to identify lympho-
cytes, granulomas and atypical cells. Up to three passes were
made for the lymph node and rapid on-site evaluation (ROSE)
was which was suggestive of necrotic cells and absence of any
bronchial cells, malignant cells or lymph node tissue. The slides
were then air-dried and sent for cytopathological analysis and
acid-fast bacilli stain. In the end endobronchial biopsy was taken
of the hilar mass (T-Tumour evaluation) using endobronchial
biopsy needle for the histopathological evaluation. 
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Figure 1. EUS-B guided thoracocentesis. 
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Discussion

The evaluation of the cytology or histopathology sample is
very important in cases of suspected lung malignancies. In such
cases samples can be obtained using either lung tissue, lymph node
or pleural fluid to obtain the diagnosis and achieving TNM staging.
For the staging of lung malignancies it is important to obtain good
quality sample with the safer and less invasive approach. With the
recent advancement in interventional pulmonology, the EBUS or
EUS-B has been used to obtain the sample whenever feasible. The
patient presenting with suspected malignant pleural effusion used
to be evaluated with traditional percutaneous thoracocentesis. 

In the literature there are limited data on the utility of EUS-
guided thoracentesis for the pleural fluid evaluation [6,7]. Chang et
al. [6] performed this procedure in two patients with gastric carci-
noma to diagnose malignant ascites and malignant pleural effusion
not detected by standard radiological examinations. De Witt et al.
[7], in a retrospective single-centre study, identified nine consecu-
tive cancer patients who underwent EUS-guided thoracentesis: in
two cases the pleural sampling provided the diagnosis of a malig-
nant effusion, while in the remaining seven cases, pleural fluid
cytology was negative.

Considering the ease, efficacy and directness of EUS in obtain-
ing suspected lung tissue for malignancy (T-status assessment) and
lymph nodes involved (N-status assessment) [5,8] it is believed that
EUS may play a significant role in the decision-making process of
non small cell lung cancer (NSCLC) management. In selected cases
of posterior effusion or patients with comorbidities who could not
withstand a thoracentesis procedure or when thoracentesis may not
be feasible; EUS-FNA (fine needle aspiration) of pleural effusion
(M-status assessment) may represent a very useful tool in the
NSCLC clinical staging. The EUS-guided diagnostic thoracocente-
sis is a safe and effective alternative method for evaluating patients
with minimal pleural effusion [9]. The EUS combined with EUS-
guided FNA can be used for the diagnosis of malignant pleural or
ascitic fluid in patients with gastrointestinal malignancies and might
further extend the staging capabilities of EUS [10].

The EUS-B has been used in various non malignant diseases to
achieve diagnosis like sarcoidosis, tubercular lymphadenitis. The
EUS has been used to obtain samples of pericardial effusion,

parathyroid adenoma and thyroid lesion. However there is only a
single case has been reported for thoracocentesis using EUS-B [11].

The use of the esophagus is often a better option for some
patients with limited respiratory reserve and sometimes the only
available option such as the case of a patient intubated with a small
endotracheal tube [12].

Conclusions

Thus EUS-B can be used as a novel, safe and less invasive
technique in expert hands wherever such facility is available which
can provide good quality samples in a single setting visit for the
TNM staging in cases of suspected lung malignancy. Therefore
EUS-B can be used for thoracocentesis in expanding its horizon
apart from taking biopsy samples of mediastinal structures and
lymph node tissue and other to achieve the diagnosis. However, it
should not be used routinely as it requires expertise and highly
equipped interventional pulmonology setup.
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Figure 2. EUS-B guided thoracocentesis (ultra-sonographic view). Figure 3. 22-G-Cook’s biopsy needle in the subcarinal lymph node.
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