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ABSTRACT

Occasionally, we have difficulty in diagnosing small peripheral pulmonary nodules. However,
efforts have been made to resolve this problem. For instance, computed-tomography (CT),
positron emission tomography (PET), flexible bronchoscopy examination (BF), and video-
assisted thoracic surgery (VATS) have been performed to investigate such nodules. We have
used endobronchial ultrasonography with a guide-sheath (EBUS-GS) for BF examination, and
recently applied the virtual reality technique “virtual bronchoscopy (VB)”. Here, we present
a case in which a combined technique with VB and EBUS-GS was useful. The patient was
a b4-year-old man with a persistent cough and chest pain. Small nodules were seen in the
bilateral lungs on the chest CT taken at the local hospital. A slight increase in the CEA level
(6.1 ng/ml; normal level < 5.0 ng/ml) was shown as well as an uptake in the latter term on PET.
As a result, he was referred to our hospital for a detailed work-up. We applied VB to confirm the
location of the tumor, which allowed us to approach the lesion easily. Furthermore, we precisely
localized the lesion using EBUS-GS. Then a biopsy was performed, which demonstrated
bronchiolitis obliterans organizing pneumonia (BOOP). As seen in this case, combining VB and
EBUS-GS seems beneficial for diagnosing peripheral pulmonary nodules.
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The evolution of diagnostic technology to detect
pulmonary lesions 1is constantly progressing.
Multidetector computed-tomography (MDCT)
scanners provide high-resolution images of the
chest, which provide a virtual reality by way of
three-dimensional (3-D) construction. PET pro-
vides high-quality useful information. However,
we occasionally depend on VATS for diagnosis. A
less invasive procedure is better if possible. We
applied a combination technique using VB and
EBUS-GS for BF examination. VB is useful for
navigation, and EBUS-GS for confirmation of
the lesion. Here, we report an instructive case in
which a combination of VB and EBUS-GS was
highly beneficial.

CASE REPORT

The patient was a 54-year-old man who pre-
sented with a persistent cough and chest pain.
He underwent examinations at a local clinic, and
chest CT demonstrated pulmonary nodules in
the bilateral lungs. A slight increase in the CEA
level (6.1 ng/ml; normal level < 5.0 ng/ml) was
also confirmed. Increased uptake from the early
term to the latter term was observed on PET, with
the highest standardized uptake value (SUV)
being 5.0. He had smoked 40-60 cigarettes daily
for 34 years. Above all, malignancy could not be
ruled out. Therefore, he was referred to our hos-
pital for a detailed work-up. We scheduled BF
examination. On chest CT, the bronchus ran
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Lesion

Fig. 1. The bronchus ran through the nodule at a medi-
al segment of the right middle lobe.

Kesion Parenchyma

Schema

Fig. 3. By way of EBUS-GS technique, a hypo-echoic
homogeneous lesion could be detected.

Thereafter, a biopsy forceps was passed through the
GS after withdrawing the miniature ultrasound probe.
Then TBB was performed.

Fig. 2. VB showed the route toward the lesion (1 -2 —3 — 4 — 5 — 6).

through the nodule at a medial segment of the
right middle lobe (Fig.1). VB was performed for
navigation before BF examination. It showed a
route toward the lesion from the Truncus inter-
medius to the right B5aiay (Fig. 2). We used BF
with an outer diameter of 4 mm (Olympus BF
type P260F, Tokyo, Japan). It was advanced to
the right B5aia referring to navigation by way of
VB. Then a miniature ultrasound probe (20 MHz,
mechanical-radial type) [UM-S20-20R; Olympus
Optical; Tokyo, Japan] with an outer diameter of
1.7 mm was placed into the right B5aiay through
a guide-sheath (GS) measuring 2.0 mm in diam-

eter. Using this procedure, we were able to detect
the nodule (Fig. 3). Thereafter, a biopsy forceps
was passed through the GS after withdrawing the
miniature ultrasound probe. Transbronchial biop-
sy (TBB) was performed. Bronchial brushing was
also performed by the same procedure. Since the
findings showed bronchiolitis obliterans organiz-
ing pneumonia, the patient was followed up on an
outpatient basis, and the lesions have reduced or
disappeared since.
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DISCUSSION

Accurate diagnosis before therapy is indispens-
able for both patients and doctors. In the case of
pulmonary nodules, blood tests, chest CT, PET and
other tests are performed to obtain information on
the lesions. However, cytological and/or histologi-
cal diagnoses provide decisive findings to select
the appropriate medical treatment. Therefore, BF
is applied to evaluate pulmonary nodules in most
cases?. There is no problem if we can confirm
that the lesion is benign. However, when a deci-
sive diagnosis cannot be obtained by BF examina-
tion, VATS is subsequently considered for further
investigation”. If a decisive diagnosis of malig-
nancy can be obtained on the first examination,
a great deal of time and labor during surgery (for
example, by excluding the need for intra-opera-
tive diagnosis based on frozen sections) could be
saved. This allows us to complete the operation in
one attempt. There is no doubt that a high level of
accuracy is needed for BF examination in order to
ascertain the distance to the lesion, and to confirm
its precise localization. Therefore, we performed a
combination technique using VB and EBUS-GS on
BF examination to obtain a more accurate diagno-
sis.

With regard to endobronchial ultrasonogra-
phy (EBUS), physicians are now performing this
procedure to diagnose and stage lung cancer and
many different tumors of the chest region®36), It
goes without saying that EBUS is an exciting new
diagnostic tool that will add very significantly
to the diagnosis and staging of lung cancer and
other thoracic diseases. EBUS combines two pro-
cedures known as BF and real-time ultrasonog-
raphy. This allows physicians to obtain precise
biopsies of lymph nodes and masses within the
chest cavity. Additionally, EBUS can delineate
the anatomy of the airway wall to characterize
tumors, and can determine invasion of tumors
into surrounding structures®. Visualization of the
lesion by EBUS provides considerable informa-
tion. Furthermore, EBUS-GS is reported to pro-
vide a guide for transbronchial biopsy (TBB) in
order to diagnose peripheral pulmonary lesions,
which improves diagnostic accuracy®. A route can
be secured if GS is used as in this case. However,
this procedure has limitations. Especially when
we approach peripheral pulmonary lesions on BEF,
we occasionally have difficulty in finding the cor-
rect route. This forces us to choose the bronchus
indiscriminately in peripheral areas. This is time
consuming and, at worst, we may need to can-
cel the procedure. Therefore, VB plays an impor-
tant role>®. By way of our current system, we
can approach to sixth-generation bronchi. Thus,
nodules up to seventh-generation bronchi can be
detected with VB and EBUS-GS. As for complica-

tions in this procedure, bleeding and pneumotho-
rax are well known. Actually we have experienced
one bleeding case. However, it did not lead to a
critical condition due to GS. We could catch and
keep blood in GS, and removed it after the blood
coagulated.

To construct virtual reality images, from
400-500 contiguous images of the thorax were
obtained using MDCT scanners (CT Somaton
Emotion 6; Siemens Corp., Erlangen, Germany).
The standard technique in our hospital is 1.0 col-
limation and 9.0 mm feed/rotation (0.6 second),
with a reconstruction interval of 1.25 mm and
overlap of 0.7 mm. Virtual bronchoscopy imag-
es (VBI) were obtained using a TOSHIBA Zio M
900 workstation with adjustment of the thresh-
old based on axial images and sagittal and coro-
nal multiplanar reconstruction (MPR) images
displayed simultaneously with VBI. First, a 3-D
thorax image with a colored lesion was construct-
ed, and then merged with another 3-D thorax
image with a non-colored lesion. Then, the view-
point was placed in the trachea. We performed
VB examination in flythrough mode. As we came
close to the lesion, we could see the colored area.
This technique allows the lesion to be detected
easily, and shows us an accurate navigation route
on BF examination. The beneficial points of this
manual technique are as follows2®: 1) additional
CT is not necessary for VB; 2) it is useful to plan
navigation during bronchoscopy examinations; 3)
it is a noninvasive modality for identifying bron-
chial obstructions, endoluminal lesions, fistulae
between the esophagus and airway, and airway
injury; 4) it can assess the tracheobronchial tree
beyond stenoses; 5) it can detect foreign bodies;
and 6) it can used as a substitute for conventional
bronchoscopy in non-cooperative patients or in sit-
uations in which the airway or respiratory func-
tion are compromised.

Cases such as that described here are relative-
ly common. It is therefore important to pursue
a safer and more decisive technique. The results
presented here are instructive as we applied a
technique combining VB and EBUS-GS to obtain
conclusive evidence. We consider that this pro-
cedure facilitates high quality and safe medical
treatment.

We are currently collecting information regard-
ing cases in which this combined technique has
been applied for diagnosis. The further evolution
of this technique and its employment in pulmon-
ology will improve the diagnostic rate and lessen
the burden imposed on patients during diagnosis
and therapy.
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