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ABSTRACT

Endobronchial ultrasound-guided transbronchial needle aspiration (EBUS-TBNA) has been widely used for sampling of

the mediastinum and hilar lesions for diagnosis or for staging of lung cancer. The viewing fields of EBUS Scope are 3$ or

45 degrees forward oblique. This makes the manipulation of the scope very difficult. Plus its bigger external diameter, it is

unusable for routine airway examination and biopsy. It is uncomfortable for the patient and often need general anesthesia

and usually is preceded by a standard bronchoscopic examination. We tested a Fuji EBUS scope (EB-530 US) extensively

on a bronchial cast and EBUS teaching phantom, then applied to the patient. This case report describes the unique quality

of this EBUS scope and its potential. It has a 10 degrees forward oblique view and smaller external diameter. It might be able

to eliminate the need of a second scope and makes the TBNA with or without EBUS simpler to do and easier to learn.
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Introduction

Since the introduction of transbronchial needle aspiration
(TBNA) (1) and bronchoscopic lymph node mapping (2)
by Wang, TBNA has been widely used worldwide (3). With
development of equipment and technologies, the recently
emerged ultrasound-guided transbronchial needle aspiration
(EBUS-TBNA) have become a more dependable and attractive
TBNA procedure than conventional TBNA procedure. Many
multicenter researches and meta-analysis has confirmed its high
sensitivity, specificity, and accuracy (4-6). As it is well known,
the direction of view of the current EBUS scope is 35-45 degrees
forward oblique (6-8). This makes the manipulation of the
scope difficult not only for a novice but also for an experienced
bronchoscopist. “Training is mandatory for performing a
successful and safe EBUS-TBNA”. The endoscopic view is
interfered or totally lost in order to obtain an ultrasound view
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during TBNA biopsy (9). Ideally, it is desirable to maintain the
endoscopic view while performing TBNA under ultrasound
visualization. Here we report our experience of this possibility
by a new EBUS scope made by Fuji in human and teaching

model.

Materials and methods

Instrument used was Fuji EBUS scope (Fujifilm, Japan, EB-
530US) which has an integrated convex transducer with a
frequency of 5-12 MHz at the tip of the bronchoscope. The scope
has a CCD (Charge Coupled Device) image chip technology
with two light guides. The outer diameter of the insertion tube
and the tip are 6.3 and 6.7 mm. It provides a 120 degrees field
of view at a 10 degrees forward oblique angle. The Olympus 22
guage, 21 guage EBUS needle and the WANG® MW319, SW221
needle (ConMed, USA) could be used for TBNA.

Before the trial, we tested the EB-530US scope on a Bronchial
cast and an EBUS Teaching Phantom model (ATS laboratories,
USA, EBUS-250) by a 19 guage (DT-WS519) and 21 guage (DT-
W421) needle (DeTian Medical, Changzhou, China) (Figure
1A-D) (Video 1). Two interventional pulmonologists and one
gastrointestinal endoscopist performed EBUS-TBNA and
transesophageal ultrasound needle aspiration (TENA), respectively.

Patient was a 59 year-old male with a mediastinum and hilar
lymphadenopathy and history of asthma, diabetes, and allergic
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Figure 1. Endoscopic view in teaching model. A. Scope tip and carina; B. Scope distal tip and needle with protruded guide wire; C. Needle in the

puncture site; D. EBUS image with puncture.

bronchopulmonary aspergillosis. He was referred for diagnosis
by EBUS-TBNA. Conventional TBNA (C-TBNA) with an
Olympus 2.2 mm lumen scope and MW-319 needle at station
7 (sub-carina, IASLC) (10) was performed followed by an
EBUS -TBNA with a Fuji scope and Olympus 22 g EBUS needle
(Video 1). Two punctures were made with standard method of
C-TBNA and EBUS-TBNA.

Using this new EBUS scope, vocal cords was easily passed. Every
lobe was entered and examined up to the segmental bronchial
openings. The specimen obtained by C-TBNA with a MW-319
needle was reported as granuloma by rapid on site cytological
evaluation (ROSE). The specimen obtained by EBUS-TBNA
was reported as lymphocyte with granuloma from the clot
histology.

One of the significant differences of EBUS scope is an angled
side port exit at the distal tip of the working channel. The
direction of the view is also angled to 35-45 degrees (Olympus-
Pentax) forward oblique. As a result, the distal tip of the scope
with the ultrasound probe is invisible.

Angled exit can afford the use of a stiffer needle, which
is easier to control then the more flexible needle used in
conventional TBNA. However, the angled view when scope is in
straight position makes passage of the scope through the vocal
cord and advancing the scope inside the air way much more
difficult. In order to have a full view of bronchial lumen, scope
tip has to be flexed backward and also it is invisible. Rather than
advancing in scope with a full view the scope has to be advanced
with a partial forward oblique view, like driving a car on the
road by looking partially at the roof and the road. When TBNA
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Figure 2. EB-530US Endoscopic forward view (A) and ultrasound image (B).

is performed in order to obtain an ultrasound view, the tip of
the scope has to be flexed forward and the endoscopic view
is totally lost because the tip of scope is against the bronchial
mucosa with the visual lens. This makes the procedure of
TBNA by EBUS scope unnecessary complicated and difficult.
Passing the larynx is a challenge and good examination of all
airways is impossible. Almost all EBUS-TBNA are preceded the
conventional bronchoscopic examination (9). Switching the
scopes complicates the procedure and is more uncomfortable for
conscious patients under the local anesthesia.

The direction of view of the Fuji EBUS scope is only 10 degrees,
this eliminated the need of flexing the scope backward to visualize
the lumen of the airway and makes the scope easier to manipulate
as a standard scope. With a smaller (6.7 mm) outside diameter of
the distal end of the scope and the 10 degrees of forward oblique
view this scope is easier through the vocal cord and can be drives
into lobar bronchus and visualize every segmental bronchus
including both upper lobe (Figure 1A-C), and both superior
segment of right and left lower lobe.

In one view, the distal end opening of the scope, the balloon,
the distal end of the scope where the transducer located and the
needle with the puncture site can all be visualized simultaneously
with the ultrasound image without special effort (Figure 2A,B).

The exit angle of the working channel and diameter is similar
to the Pentax scope. The needle was bent into a bow shape after
first pass makes the subsequent biopsy more difficult. With
further improvement to decrease the exit angle, enlarge the
working lumen and decrease the exterior diameter of the scope, it
has great potential of becoming a true hybrid scope to eliminate
the need of two scopes, one for routine airways examination and
one for EBUS-TBNA.

Because of the constant visualization by the bronchoscopic
view with simultaneous ultrasound image, the Fuji EBUS scope
will make EBUS-TBNA simple to do and easier to learn. The
conventional TBNA expert will need minimal training to do
EBUS TBNA, and may even liberate the EBUS expert from
the dependency of EBUS scope. Importantly, our practice on
the teaching model indicated that, using this new Fuji EBUS
scope, EBUS-TENA is becoming easier and feasible, since it was
regarded as the most accessibility to the mediastinum and hilar
lymph nodes (11).

As we reported, continuous improvement of the equipment,
instruments, and methodology is needed (11-13). In fact, the
EBUS bronchoscope has already begun this evolution (14,15).
The Olympus scope has increased the working channel from
2.0 to 2.2 mm. The Pentax scope has further reduced its outside
diameter. Now with the innovation design of Fuji scope, it will
make some radical changes in the technique of TBNA with or
without EBUS. It will simplify EBUS-TBNA and deserve further
evaluation and study.
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