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Nontuberculous mycobacterial lung disease sometimes causes pneumothorax and empyema, which are often intractable because
of patients’ background factors. Biological products used in the treatment of rheumatoid arthritis have caused the problem of an
increase in infection rates as a side effect, one of which is nontuberculousmycobacteriosis (NTM). On the basis of past experience,
we report the case of a patient who had a history of undergoing treatmentwith biological products against rheumatoid arthritis.The
patient was treated forNTM-induced pyopneumothorax by endoscopic bronchial occlusion therapy using endobronchialWatanabe
spigots.

1. Introduction

Pneumothorax and empyema are uncommon but serious
complications of nontuberculous mycobacteriosis (NTM)
disease [1]. Secondary pneumothorax and empyema due to
NTMmay require other treatment in addition to chemother-
apy and thoracic drainage. Conventional surgical treatment is
one of the options for this condition, although postoperative
recurrence and chronicity have also been reported and there
are some cases for which surgical care is expected to be
extremely difficult [2]. Nonetheless, endoscopic bronchial
occlusionwith the endobronchialWatanabe spigot (EWS) has
been reported to be useful for pneumothorax and empyema
and is less invasive than surgical treatment [3–5]. We report
here a successful case of bronchial occlusion therapy using
the EWS to treat pyopneumothorax associated with NTM
in a patient who was undergoing treatment with biological
products against rheumatoid arthritis (RA), based on our past
experience.

2. Case Presentation

A 74-year-old male outpatient had been undergoing treat-
ment for RA since 2000 and began taking the biological
product tocilizumab in 2014. This treatment was stopped in
2015 because of excreted Mycobacterium intracellulare in the
sputum.Hewas admitted to our hospital because of breathing
difficulty in May 2016. A chest computed tomography scan
showed pneumothorax and pleural effusion in the right lung
and a main cavity lesion in the right upper lobe (Figure 1). A
laboratory culture from the sputum and pleural effusion was
positive forM. intracellulare, and we arrived at a diagnosis of
secondary pyopneumothorax caused byM. intracellulare.The
changes in the C-reactive protein (CRP) concentration are
shown in Figure 2. Despite multidrug therapy and thoracic
drainage for the pyopneumothorax, air leakage persisted.
We planned endoscopic bronchial occlusion therapy because
surgical therapy carried a high risk for the patient (his
performance status at the time was 2). This technique was
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Figure 1: Chest computed tomography scan shows pneumothorax
and pleural effusion in the right pleural cavity and a cavity lesion in
the right upper lobe.

performed in the right B2 bronchus for the first session on day
11 (Figures 3(a) and 4), but it did not completely stop the air
leak. Therefore, we performed the second session in B1b on
day 32 after onset (Figures 3(b) and 4). Following the second
treatment, although major air leakage was not observed a
minor air leak persisted for some time, eventually stopping on
day 99. Thereafter, thoracic drainage was continued because
of the prolonged purulent discharge [a laboratory culture
of the pleural effusion was negative for M. intracellulare
on day 138, whereas it had been positive for methicillin-
resistant Staphylococcus aureus from day 87 to day 228
(the final examination day)]. The purulent discharge was
then reduced, the thoracic drain was removed on day 263,
and the pyopneumothorax improved. At the time of the
present writing (>2 years after the procedure), the patient was
undergoing follow-up on an outpatient basis.

3. Discussion

In the present case, bronchial occlusion using the EWS
was effective for a patient with pyopneumothorax associated
with NTM who had a history of undergoing treatment with
biological products against RA.

In epidemiological studies on NTM in the United States,
the incidence of NTM in patients with RA was 19.2 per
105 patient-years. Additionally, the incidence rate of NTM
increased 5-fold for patients who were under treatment with
biological products [6]. With regard to NTM therapy, there
is no difference in the standard care of patients with RA
who are under treatment with or without biological products.
However, regarding prognosis, patients with NTM and RA
complications have a 5-year survival rate of 66.1%, which is
lower than that of NTM alone [7]. NTM sometimes causes
secondary pneumothorax and empyema, which might be
refractory because of the patient’s background factors. When
RA is complicated, such as in our case, the general condition
is usually poor, and surgical therapy is often presumed to be
over-invasive.

Bronchial occlusion is useful for controlling pneumoth-
orax and empyema complicated by NTM [3], and we also

5 28524520516512510585654525
Days a�er onset

CR
P 

(m
g/

L)

30

25

20

15

10

5

0

(A) (B) (C) (D)

Figure 2: Clinical course and CRP concentration. (A) The first
session of endobronchial Watanabe spigot application. (B) The
second session of endobronchial Watanabe spigot application. (C)
Cessation of air leakage. (D) Thoracic drain removal. CRP, C-
reactive protein.

previously reported a similar case of effective use of EWS
for pyopneumothorax secondary to NTM in a patient who
underwent treatment with biological products against RA [4]
(Table 1). Endoscopic bronchial occlusion has been practiced
since a report by Rafinski in 1965 [8], and the EWS, which
is made from silicone material, has been used recently for
endoscopic bronchial occlusion therapy [5]. In the current
case, although surgical treatment was also considered we
chose endoscopic bronchial occlusion because of the patient’s
condition and his desire to avoid surgery. The first treatment
was inadequate, but air leakage was stopped after the second
treatment. However, as prolonged purulent discharge was
observed, thoracic drainage was continued. On day 148, we
attempted to release negative pressure of the thoracic drain to
enable the patient to manage the drainage tube himself after
leaving the hospital. Because collapse of the lung wasmild, we
changed the drainage tube to an open drain, and the patient
was discharged from hospital on day 160. After this time the
dead space in the thoracic cavity naturally narrowed, and
the purulent discharge was reduced. Although the laboratory
data (CRP concentration and pleural effusion culture results)
were not negative, we removed the thoracic drain on day 263
because the CRP concentration was also influenced by the
condition of the RA, the pleural effusion had been drained,
and the patient’s general conditionwas stable. Although treat-
ment was required for a long period, the pyopneumothorax
improved without loss of the patient’s performance status.

As already stated, endoscopic bronchial occlusion with
EWS sometimes does not completely stop air leakage, and
some reports have mentioned that multiple treatments or
additional treatment is required. Moreover, even if the air
leak is stopped the purulent discharge may persist, meaning
that drainage over a long duration may be required (Table 1).
There is also concern when an NTM lesion in the lungs
remains and a silicone stent is placed in the bronchus.
Although other unknown problems may exist, endoscopic
bronchial occlusion is much less invasive than surgical treat-
ment and represents a useful option, especially for patients
with a high risk for surgery.



Case Reports in Pulmonology 3

Table 1: Patient information and clinical features treated with EWS to pyopneumothorax due to NTM with RA.
(a)

Age (year) Sex Location of the lung Causative bacteris
Case 1 [4] 73 Male Right upper lobe Mycobacterium intracellulare
Case 2 (present case) 74 Male Right upper lobe Mycobacterium intracellulare

(b)

Number of EWS Duration of air leak after EWS (day) Drainage period after ESW (day)
Case 1 [4] 2 times to B3 0 110
Case 2 (present case) 2 times to B2 and B1b 67 231
EWS, endobronchial Watanabe spigots; NTM, nontuberculous mycobacteriosis; RA, rheumatoid arthritis.

(a) (b)

Figure 3: (a) Endoscopy showed a bronchial occlusion in the right B2 at the first session using an endobronchial Watanabe spigot. (b)
Endoscopy showed a bronchial occlusion in the right B1b at the second session using an endobronchial Watanabe spigot.

Figure 4: Chest computed tomography shows improvement of pneumothorax andpleural effusion in the right lung. EndobronchialWatanabe
spigots were placed in B2 and B1b of the right lung.
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In conclusion, for patients with pyopneumothorax sec-
ondary to NTM who have a history of undergoing treatment
with biological products against RA, bronchial occlusionwith
the EWS is a potential treatment option.

Conflicts of Interest

The authors declare no conflicts of interest regarding publi-
cation of this report.

Acknowledgments

Theauthors thank Ellen Knapp, Ph.D., from Edanz Group for
editing a draft of this manuscript.

References

[1] M. Ikeda, K. Takahashi, T. Komatsu, T. Tanaka, T. Kato, and
T. Fujinaga, “The frequency and treatment of pneumotho-
rax associated with pulmonary nontuberculous mycobacterial
infection,”GeneralThoracic and Cardiovascular Surgery, vol. 65,
no. 2, pp. 117–121, 2017.

[2] E. Hagiwara, J. Shiihara, T. Enomoto et al., “Clinical features of
pneumothorax in patients with active nontuberculous myco-
bacterial lung disease,” The Journal of the Japan Society for
Respiratory Endoscopy, vol. 48, pp. 104–107, 2010.

[3] M. Okui, M. Kohno, N. Hasegawa, I. Kamiyama, and T. Oht-
suka, “Intractable pneumothorax treated with endobronchial
watanabe spigots,” Journal of Bronchology & Interventional
Pulmonology, vol. 23, no. 4, pp. 350–353, 2016.

[4] N. Kawai and T. Tojo, “Endobronchial Watanabe Spigots
for Treatnent of a Pyopneumothorax due to Nontubercu-
lous Mycobacteriosis in a Patient Undergoing Treatment for
Rheumatoid Arthritis with a Biological Product,” The Journal
of the Japan Society for Respiratory Endoscopy, vol. 37, no. 4, pp.
445–449, 2015.

[5] Y. Watanabe, K. Matsuo, A. Tamaoki, R. Komoto, and S. Hiraki,
“Bronchial occlusion with Endobronchial Watanabe Spigot,”
Journal of Bronchology & Interventional Pulmonology, vol. 10,
no. 4, pp. 264–267, 2003.

[6] K. L. Winthrop, R. Baxter, L. Liu et al., “Mycobacterial diseases
and antitumour necrosis factor therapy in USA,” Annals of the
Rheumatic Diseases, vol. 72, no. 1, pp. 37–42, 2013.

[7] H. Yamakawa, N. Takayanagi, Y. Miyahara et al., “Prog-
nostic factors and radiographic outcomes of nontuberculous
mycobacterial lung disease in rheumatoid arthritis,”The Journal
of Rheumatology, vol. 40, no. 8, pp. 1307–1315, 2013.

[8] R. Rafinski, “On the treatment possibility of spontaneous pneu-
mothorax in children with a temporary filling of the so-called
drainage bronchus,” Prax Pneumol, vol. 19, no. 12, pp. 736–746,
1965.



Stem Cells 
International

Hindawi
www.hindawi.com Volume 2018

Hindawi
www.hindawi.com Volume 2018

MEDIATORS
INFLAMMATION

of

Endocrinology
International Journal of

Hindawi
www.hindawi.com Volume 2018

Hindawi
www.hindawi.com Volume 2018

Disease Markers

Hindawi
www.hindawi.com Volume 2018

BioMed 
Research International

Oncology
Journal of

Hindawi
www.hindawi.com Volume 2013

Hindawi
www.hindawi.com Volume 2018

Oxidative Medicine and 
Cellular Longevity

Hindawi
www.hindawi.com Volume 2018

PPAR Research

Hindawi Publishing Corporation 
http://www.hindawi.com Volume 2013
Hindawi
www.hindawi.com

The Scientific 
World Journal

Volume 2018

Immunology Research
Hindawi
www.hindawi.com Volume 2018

Journal of

Obesity
Journal of

Hindawi
www.hindawi.com Volume 2018

Hindawi
www.hindawi.com Volume 2018

 Computational and  
Mathematical Methods 
in Medicine

Hindawi
www.hindawi.com Volume 2018

Behavioural 
Neurology

Ophthalmology
Journal of

Hindawi
www.hindawi.com Volume 2018

Diabetes Research
Journal of

Hindawi
www.hindawi.com Volume 2018

Hindawi
www.hindawi.com Volume 2018

Research and Treatment
AIDS

Hindawi
www.hindawi.com Volume 2018

Gastroenterology 
Research and Practice

Hindawi
www.hindawi.com Volume 2018

Parkinson’s 
Disease

Evidence-Based 
Complementary and
Alternative Medicine

Volume 2018
Hindawi
www.hindawi.com

Submit your manuscripts at
www.hindawi.com

https://www.hindawi.com/journals/sci/
https://www.hindawi.com/journals/mi/
https://www.hindawi.com/journals/ije/
https://www.hindawi.com/journals/dm/
https://www.hindawi.com/journals/bmri/
https://www.hindawi.com/journals/jo/
https://www.hindawi.com/journals/omcl/
https://www.hindawi.com/journals/ppar/
https://www.hindawi.com/journals/tswj/
https://www.hindawi.com/journals/jir/
https://www.hindawi.com/journals/jobe/
https://www.hindawi.com/journals/cmmm/
https://www.hindawi.com/journals/bn/
https://www.hindawi.com/journals/joph/
https://www.hindawi.com/journals/jdr/
https://www.hindawi.com/journals/art/
https://www.hindawi.com/journals/grp/
https://www.hindawi.com/journals/pd/
https://www.hindawi.com/journals/ecam/
https://www.hindawi.com/
https://www.hindawi.com/

