
Intractable pneumothorax managed by talc pleurodesis and
bronchial occlusion with spigots
Atsuko Ishida, Hirotaka Kida, Hiromi Muraoka, Hiroki Nishine, Masamichi Mineshita &
Teruomi Miyazawa

Division of Respiratory and Infectious Diseases, Department of Internal Medicine, St. Marianna University School of Medicine, Kawasaki, Japan

Keywords
Chronic obstructive pulmonary disease,
endobronchial Watanabe spigot,
pleuroscopy, secondary spontaneous
pneumothorax, talc poudrage.

Correspondence
Teruomi Miyazawa, Division of Respiratory
and Infectious Diseases, Department of
Internal Medicine, St. Marianna University
School of Medicine, 2-16-1 Sugao,
Miyamae-ku, Kawasaki 216-8511, Japan.
E-mail: miyazawat@marianna-u.ac.jp

Received: 31 July 2014; Revised: 23
September 2014; Accepted: 09 November
2014

Respirology Case Reports 2015; 3(1):
13–15

doi: 10.1002/rcr2.88

Abstract

Three cases of inoperable secondary spontaneous pneumothorax were diagnosed
in patients with chronic obstructive pulmonary disease. Two cases initially under-
went bronchial occlusion with endobronchial Watanabe spigot (EWS), while
one underwent talc poudrage with pleuroscopy. As air leaks were not stopped
completely in all cases with the initial procedures, we performed additional
interventional treatments: pleuroscopic talc poudrage in cases when bronchial
occlusion was performed first; and bronchial occlusion with EWS for a case that
initially underwent talc pleurodesis. The air leaks ceased in all cases without
complication. We successfully removed chest tubes 2–10 days after secondary
procedure, which was 10–23 days after the first procedure. The combination of
talc pleurodesis and bronchial occlusion with EWS, when a single, initial
interventional treatment fails, can be considered in cases of intractable, inoper-
able secondary pneumothorax.

Introduction

Secondary spontaneous pneumothorax (SSP) in patients
with underlying diseases such as chronic obstructive pul-
monary disease (COPD) can be life threatening. While
surgery is recommended to manage SSP [1], we sometimes
encounter cases that are considered inoperable because of
low pulmonary function. For these cases, interventional
treatments such as thoracoscopic talc poudrage [2] and
bronchial occlusion with endobronchial Watanabe spigots
(EWS) [3] have been reported as effective. However, per-
forming bronchial occlusion or talc pleurodesis alone can
be ineffective. For such intractable SSP cases, we recently
performed additional secondary treatments: pleuroscopic
talc poudrage in cases after initial bronchial occlusion; and
bronchial occlusion with EWS for cases after initial talc
pleurodesis. We herein report three cases of intractable,
inoperable SSP with severe COPD that were successfully
managed with secondary interventional treatment.

Case Reports

Case 1

A 77-year-old man with COPD complaining of severe
dyspnea was transferred to our institution. Chest radio-
graph showed pneumothorax in the right lower lung field
(Fig. 1A). A chest tube was immediately inserted and
attached to a water seal drainage system. Although suction
at −15 cmH2O was commenced, the lung did not fully
re-expand. The patient was deemed inoperable because of
low pulmonary function with a forced expiratory volume in
1 sec (FEV1) of 1010 mL prior to pneumothorax. As the
air leaks persisted, pleuroscopy was performed (Fig. 2A)
for talc pleurodesis on day 14. Under direct visualization,
2 g of sterile talc (Steritalc®; Novatech, La Ciotat, France)
was insufflated using a catheter (SG-201C; Olympus,
Tokyo, Japan) and talc atomizer (Richard Wolf, Knittlingen,
Germany) through a pleuroscope (LTF-260; Olympus)
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(Fig. 2B, C) as previously described [4]. After talc
pleurodesis followed by suction at −15 cmH2O, the right
lung was re-expanded (Fig. 1B), but the air leaks persisted.
Bronchoscopy was then performed on day 27. Balloon test
to block each bronchus using a balloon catheter (B5/B7-2C;
Olympus) was unable to show any changes in the air
leak. Subsequently, we performed bronchography using
Iopamidol (Hikari Pharmaceutical, Tokyo, Japan) as con-
trast, and confirmed the leak to the pleural space through
the right B1a under fluoroscopy. Next, we occluded the
right B1a using a small EWS (S-EWS) (Novatech, La Ciotat,
France) and a medium EWS (M-EWS) (Fig. 2D, E). The
chest tube was connected to −15 cmH2O of suction, and the
air leaks ceased on day 34 and the chest tube was removed
on day 37. There were no complications for procedures.

Chest radiograph taken 1 month after chest tube removal
showed complete lung re-expansion (Fig. 1C). Spigots did
not migrate and were not removed. The patient has main-
tained his general condition for over 1 year.

Case 2

A 62-year-old man with severe COPD was referred to the
emergency department of our institution because of right
tension pneumothorax. The patient was considered inoper-
able by thoracic surgeons. As the air leaks persisted under
−15 cmH2O of suction, bronchoscopy was performed on
day 38. Balloon test at the right B1 and B3 markedly
reduced the air leak, and subsequently, bronchography con-
firmed these affected bronchi. We then occluded the right

Figure 1. Chest radiographs for case 1. Chest radiograph on admission showed pneumothorax in the right lower lung field (arrowheads) (A). After
talc poudrage, the right lung was re-expanded (B). Chest radiograph taken 1 month after chest tube removal followed by bronchial occlusion with
endobronchial Watanabe spigot (EWS) to the right B1a (arrows) showed complete lung re-expansion (C).

Figure 2. Endoscopic images for case 1. Pleuroscopy before talc poudrage revealed the right upper lobe was adhered to the chest wall (A). Talc
was insufflated pleuroscopically under visualization (B). At the end of the procedure, talc was well distributed on the pleura (C). Bronchoscopic
image of the right upper bronchus (D). Right B1a was occluded with endobronchial Watanabe spigot (EWS) (arrow) (E).
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B1a with an M-EWS, B1b with an S-EWS, B3a with an
S-EWS, and B3b with an M-EWS. After bronchial occlu-
sion, air leaks were reduced, but still persisted confirmed by
water seal drainage. Next, we performed pleuroscopy on
day 51 and administered 2 g of sterile talc visually through
a catheter. Immediately after talc insufflation, the patient
complained of chest pain requiring 50 mg of diclofenac.
Suction at −20 cmH2O was commenced and the air leaks
ceased on day 54. The chest tube was then removed on day
57. Spigots were fixed and have not migrated. Recurrence
has not occurred for over 2 years.

Case 3

A 64-year-old man having severe COPD with an FEV1 of
740 mL developed left pneumothorax. As air leaks persisted
despite repetitive pleurodesis by blood patch, he was
referred to our institution on day 38. The patient was
deemed inoperable because of his low pulmonary function.
As the air leaks persisted under −15 cmH2O of suction, we
first performed bronchoscopy on day 51. Balloon test
revealed the air leak decreased after blocking the left B3b,
B3c, and B4b, and bronchography confirmed these affected
bronchi. We occluded the left B3c with a large EWS
(L-EWS), B3b with two M-EWS, and B4b with an L-EWS.
The air leaks were markedly reduced, but still persisted
under −15 cmH2O of suction. Therefore, on day 59, we per-
formed talc poudrage with 2 g of sterile talc using a catheter
under pleuroscopy, which caused chest pain requiring
15 mg of pentazocine. With suction at −20 cmH2O after
pleuroscopy, the air leaks stopped on day 60, and the chest
tube was removed on day 61. Eleven days after chest tube
removal, the patient developed pneumonia in the left upper
lobe, which was considered related to EWS placement. As
pneumonia was easily treated with oral antibiotics and the
spigots did not migrate, we did not remove them. Pneumo-
thorax has not recurred for over 1 year.

Discussion

For the management of inoperable SSP, interventional
treatments are reported as effective [1–3]. However, when
the first treatment fails, we have to consider whether to wait
until air leaks cease by tube thoracostomy and suction only,
or to perform subsequent procedures. For the present cases,
we added secondary procedures to the initial treatment,
which were successful in all cases. We consider effective
treatment was possible using two approaches; bronchial
occlusion internally and talc pleurodesis externally. Thus,
after a single interventional treatment fails, the combina-
tion of talc pleurodesis and bronchial occlusion with EWS
is considered promising for intractable, inoperable SSP.

Similar to endobronchial valves [5], EWS is a bronchial
blocker that is placed under bronchoscopy. Cases showing
complete stoppage of air leaks only by bronchial occlusion
remain approximately 40–50% [3, 5] because of collateral
ventilation. To achieve optimal results for bronchial occlu-
sion, we determine the affected bronchi by bronchography
in addition to balloon test [3]. However, in cases when
bronchial occlusion is ineffective despite using dedicated
methods, pleurodesis using talc, for example, should be
considered as an additional procedure to overcome collat-
eral ventilation.

For talc poudrage, we previously reported a catheter
technique with pleuroscopy under local anesthesia to insuf-
flate talc visually from a single port [4]. This technique was
acceptable even in elderly patients or those with relatively
low performance status. Many patients with intractable SSP
have poor general condition and this method should be
considered for treatment. Two of the presented cases com-
plained of chest pain requiring analgesics after undergoing
talc poudrage. Pleural anesthesia using lidocaine [6] can be
used to prevent pain.
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