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A novel guidewire-assisted silicone spigot placement for
endobronchial occlusion in a complicated airway tract:
application of medical thoracoscopy
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The Endobronchial Watanabe Spigot (EWS) is a
bronchoscopic device with a silicon plug used to occlude
a bronchial fistula. Under bronchoscopy, localization of
bronchopleural fistula poses a clinical issue and EWS
placement in bilateral upper lobes often requires a skillful
technique. To facilitate its placement, we introduced a new
guidewire technique using two scopes, a bronchoscope
and a medical thoracoscope, for localization of the
bronchopulmonary fistula using a water-seal test and
occlusion of the responsible bronchus without fluoroscopy.
We report a case of a patient with chronic empyema with
a bronchopleural fistula of the right upper lobe who had
undergone a temporary Clagett open-window thoracostomy
that was successfully occluded with four spigots using this
new method.

A 55-year-old woman with a right Clagett open-
window thoracostomy was transferred to our hospital
for a thoracoplasty. Six months earlier she suffered from
respiratory distress from a right lung abscess (Klebsiella
pneumoniae). Despite immediate intravenous administration
of antibiotics, the lung abscess ruptured into her chest cavity
and she presented with acute empyema. Although tube
drainage was initiated, because of the continuous air leakage
by empyema with the bronchopleural fistula, a Clagett
open-window thoracostomy was performed to control the
intrathoracic inflammation. After the entire thoracic cavity
became aseptic owing to daily sponge exchange, the patient
was transferred to our hospital for a thoracoplasty. However,
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prior to the thoracoplasty, bronchial occlusion with an
EWS was required to treat the remaining bronchopleural
fistula (Figure I).

After general anesthesia, we first confirmed the air
leakage points in the upper lung field using a water-seal
test under an airway pressure of 30 cmH,0O via a medical
thoracoscope. Because three air leakages sites existed in S1b,
S2a and S3a, we placed three EWS in B1b, B2a, B3a. However,
because air leakage continued under the water-seal test, we
occluded Bla, leading to the eradication of air leakage from
the bronchopleural fistula. To facilitate insertion of the spigot
into the right upper lobe, a guidewire (Jagwire 0.035 m x 4.5 m:
Boston Scientific, Marlborough, MA) was inserted into the
suspected bronchus via a bronchoscope. After the guidewire
was confirmed to be advanced into the patient’s chest cavity
through the thoracoscope, keeping the guidewire in place and
removing the bronchoscope, the EWS was pierced with a
guidewire along the long axis via an 18 G needle and pushed
forward into the responsible bronchus using the tip of a flexible
bronchoscope along the wire-guided path (Figures 1B, Video I).
After insertion of the EWS so as not to descend out of
the bronchus, the guidewire was gently withdrawn from
the bronchoscope (Figure 1C). This guidewire-assisted
technique with the use of two scopes allowed for accurate
localization of the bronchopleural fistula and easy placement
of the four endobronchial spigots in Bla, B1b, B2a, and B3a
of the apical lobe in 10 minutes (Figure 1D). Ten months
later, a thoracoplasty with omentopexy was successfully
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Figure 1 Guidewire-assisted Endobronchial Watanabe Spigot (EWS) placement. (A) Coronal CT findings of the right thoracic cavity with a

Clagett-open window thoracostomy. (B) Intraoperative thoracoscopy showing the guidewire coming through the bronchopulmonary fistula

from the airway tract. (C) Guidewire-assisted placement of the endobronchial spigot. (D) Positions of the EWS placement (four pink marks).

performed on the patient. The operation was started in the
semi-supine position for easy harvest of the omentum. All
lobes were severely adhered to the chest wall. After skin
resection around the window rim, ventral adhesion between
the middle lobe and chest wall was minimized towards the
retrosternum space with careful attention not to injure
the fragile lung. After the omentum was mobilized into
the right thoracic space via the retrosternal space, it was
securely stitched to the air leakage points confirmed at the
prior EWS placement with 4-0 Prolene. An additional rib
resection was not performed; two ribs (5" and 6" ribs) had
already been resected, and we tried to occupy dead space
with the pedicled pectoralis major muscle flap as much
as possible. A drainage tube was inserted subcutaneously
without suction to prevent detachment of the stitched
omentum, and the chest wall was firmly banded by a sternal

fixation band. The postoperative course was uneventful and
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the drainage tube was withdrawn 10 days postoperative. No
recurrence of the empyema was observed one year after the
operation.

Since the first repot in 1991 of Dr. Watanabe’s use
of a silicone plug for endobronchial occlusion, the
Endobronchial Watanabe spigot (EWS) (Harada Co.
Osaka, Japan) has been widely used for the management of
intractable pneumothorax and bronchopleural fistula (1).
Although flexible bronchoscopy has improved and provided
various endoscopic treatments, adequate airway visualization
is often difficult during bronchoscopic procedures,
particularly in spigot placements. Moreover accurate
localization of bronchopleural fistula under bronchoscopy
poses a clinical challenge. Medical thoracoscopy is a
minimally invasive procedure that allows for direct
visualization of the intrathoracic state and therapeutic

interventions (2). In this case, the combined visualization
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with a bronchoscope and medical thoracoscope provided
adequate visualization of the intrathoracic space and
enabled the localization of the bronchopleural fistula. Using
two scopes, the guide wire technique allowed for simple and
easy EWS placement without intraoperative fluoroscopy
compared to the grasping technique that requires both
adequate bronchoscopic visualization and cooperative
manipulation with assistance through a working channel (3).

The EWS placement technique using a guidewire was
first reported by Miyazawa et 4/. in Japan, in which they
successfully placed 123 spigots in 26 patients for intractable
pneumothorax (4). Although they selected a balloon
occlusion test for identification of responsible bronchi, it
was common that occlusion of all bronchus in a whole lobar
unit was necessary by collateral ventilation to eradicate
the air leakage detected from the chest tube. Our case also
required Bla, B1b, B2a, and B3a occlusion for air leakage
in the upper lobe. However, introduction of a medical
thoracoscope could provide adequate intrathoracic working
space to accurately identify the air leakage points, which
enabled easy EWS placement. To prevent injury of fragile
lung parenchyma, it may be better to introduce a medical
thoracoscope with intraoperative fluoroscopy. In a series by
Miyazawa, 10.6% EWS migration (13 of 123 spigots) was
also reported (4). Regarding the EWS dropout, in our case,
because one EWS migrated from B2a to the abdomen one
day after the procedure, as observed by X-ray, another EWS
placement procedure was performed. Over the past few
decades, alternative bronchoscopic occlusion devices using
unidirectional endobronchial valves, Zephyer endobronchial
valves (Zephyr, Pulmonx Corporation-Redwood City,
CA, USA) and Spiration intra bronchial valves (Olympus
Respiratory America-Redmond, WA, USA) have been
approved for humanitarian use for the management of
emphysema and persistent air leaks. A multicenter study in
Italy reported valve migration in 2.1% of patients (9/423).
Although a unidirectional endobronchial valve retains its
implanted position compared to EWS, migration can occur
3.7 months after the implantation (5).

An open-window thoracotomy was first described by Dr.
Oscar Clagett in 1963 for treating a postpneumonectomy
empyema (6). This technique is still used in the management
of bronchopleural fistula to reduce intrathoracic
inflammation. While this method reduces the patient’s
quality of life because of daily gauze exchange, it can also
act as a bridge to secondary wound closure with muscle
or omental flaps once the infection of the pleural cavity
is under control using bronchial occlusion. For successful
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chest closure following open-window thoracostomy, it is
essential to close the suspected bronchopleural fistula.

Guidewire-assisted endobronchial spigot placement with
two scopes, a bronchoscope and medical thoracoscope,
is a feasible alternative to the grasping method. This
combination technique may be simpler for cases of a
Clagett open window where adequate working space may
be secured by a medical thoracoscope.
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