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Established Facts
• Haemoptysis remains a life-threatening complication of bronchiectasis and other structural lung
diseases.
• Endoscopic treatment modalities for life-threatening haemoptysis in patients unresponsive to medical
interventions and/or in patients deemed inoperable are limited.

Novel Insights
• Endobronchial valves may represent feasible blockade devices for the management of recurrent
haemoptysis.
• Endobronchial valves may improve pulmonary function in patients with bronchiectasis secondary to
tuberculosis.

Abstract
Minimally invasive treatment modalities for life-threatening
haemoptysis in patients unresponsive to medical interventions and/or in patients deemed functionally inoperable are
limited. We describe the implantation of endobronchial
valves in a patient with recurrent haemoptysis, which presents both a novel indication for the use of these devices and
a novel intervention for haemoptysis. Our patient is a
30-year-old male who developed bilateral upper lobe aspergillomata following previous pulmonary tuberculosis. The
patient had a history of multiple hospitalisations for life-
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threating haemoptysis despite repeated bronchial artery
embolisations. He was deemed to be inoperable given the
bilateral nature of his disease and very poor pulmonary reserves. We proceeded to identify the segments involved
with the aid of computed tomography reconstruction and
implanted 3 endobronchial valves. Our patient remained
haemoptysis free for 6 months and experienced no stentrelated complications. Moreover, he was subsequently employed as a manual labourer and showed significant improvements in his functional capacity. Endobronchial valves
may therefore represent a viable medium-term treatment
option as a blockade device in patients unresponsive to
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medical interventions and/or in patients deemed functionally inoperable. Prospective studies are indicated to better
delineate the role of endobronchial valves in this setting.
© 2013 S. Karger AG, Basel

Introduction

Case Report
A 30-year-old male presented with recurrent episodes of lifethreatening haemoptysis. He reported poor exercise tolerance and
a chronic cough, but denied any constitutional symptoms sugges-

Endobronchial Valves for Haemoptysis

Fig. 1. The patient’s chest radiograph showed marked bilateral UL

post-TB bronchiectasis with multiple cavities.

tive of active pulmonary TB. The patient was known to be HIV
positive with a preserved CD4 count and was previously fully treated for pulmonary TB. Previously, he had been hospitalised on 2
occasions for life-threatening haemoptysis, and red cell transfusion and bronchial artery embolisation were required during both
admissions. He experienced ongoing low-grade haemoptysis at the
time of his assessment at our clinic.
The patient’s chest radiograph (fig. 1) and CT of the chest
(fig. 2) revealed marked post-TB structural lung disease with
prominent upper lobe (UL) bronchiectasis and numerous cavities
with intracavitary bodies suggestive of aspergillomata. These findings were static and also present on radiographs taken 18 months
prior to the present evaluation. He was deemed not to be a candidate for surgery given the bilateral nature of his disease and very
poor pulmonary reserve [FEV1 = 0.78 liters (19.3%), FVC = 0.95
liters (21.6%) and 6-min walking distance = 78 m].
After obtaining consent from the patient as well as our local
ethics committee, we proceeded to identify the segments involved
using CT reconstruction software. We subsequently placed 3 endobronchial valves (IBV Valve System®, Olympus Respiratory
America, Redmond, Wash., USA) with the aid of a flexible bronchoscope in the right UL anterior segment as well as the apical and
anterior segments of the left UL, respectively. The chest X-ray
(fig. 3) taken after the procedure confirmed adequate stent placement and deployment with partial volume loss of both ULs.
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Haemoptysis remains a feared and potentially fatal
complication in patients with structural lung disease [1].
Bronchial arterial embolisation is an effective intervention offered to patients who do not respond to acute medical management [1]. It provides acute control in the
overwhelming majority of cases, but rebleeding is seen in
approximately half of the treatment-responsive patients,
particularly in the presence of bronchiectasis secondary
to tuberculosis (TB) and aspergillomata [1–3]. Surgical
resection remains the only curative option in the majority of cases, provided it is technically feasible and the patient has the functional reserve to withstand pulmonary
resection [4].
Various endoscopic procedures have been utilised to
control haemoptysis both in the acute setting and as a
bridge to surgery [5, 6]. These include the placement of
balloon catheters, laser photocoagulation and electrocautery [5, 6]. All these procedures are, however, of limited
medium-term benefit, particularly if surgical resection is
not an option [5, 6]. The use of topical haemostatic tamponade therapy or blockade devices, which could be deployed and left in place permanently or be removed (e.g.
a silicone spigot), are relatively novel therapeutic approaches that have been shown to be beneficial, at least in
the short term [5–7].
Endobronchial valves were primarily developed for
patients with severe emphysema and significant hyperinflation to facilitate deflation of the overinflated emphysematous parts of the lung [8–10]. Other indications for
these valves include the treatment of bronchopleural fistulas and post-operative air leaks [11, 12].
We describe herein the successful use of endobronchial valves in a patient with poor functional reserve and
recurrent life-threatening haemoptysis unresponsive to
medical interventions.

Fig. 3. The patient’s chest radiograph immediately after the procedure confirmed adequate stent deployment with partial volume
loss of both ULs.

Discussion

with UL predominance. Numerous cavities and intracavitary bodies indicating aspergillomata were present.

Our patient had an unremarkable stay in hospital and was discharged without complications. At a follow-up 3 months after the
procedure, he reported absolutely no haemoptysis. Moreover, he
was subsequently employed as a manual labourer. His pulmonary function testing confirmed significant improvement (FEV1 =
1.40 liters (34.2%), FVC = 2.0 liters (41.5%) and 6-min walking
distance = 535 m). This functional improvement was still present
at the 6-month follow-up, when he once again reported no stentrelated complications or haemoptysis.
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Fig. 2. CT of the chest confirmed marked structural lung disease

The placement of endobronchial valves in our patient
represents, to the best of our knowledge, both a novel indication for the use of these devices and a novel intervention for refractory haemoptysis. Our patent experienced
no haemoptysis for a sustained period of 6 months, and
significant functional improvements were observed.
Most current available endoscopic interventions for
life-threatening haemoptysis necessitate rigid bronchoscopy [5, 6]. Laser photocoagulation, argon plasma coagulation, electrocautery and the endoscopic instillation of a
fibrinogen-thrombin combination, various balloon tamponade devices and even self-expanding airway stents
have all been utilised with variable success [6, 13–17]. Endobronchial airway blockade may achieve acute control
[6]. Dutau et al. [7] described the endobronchial placement of a silicone spigot, which prevented alveolar inundation and proved adequate for temporary control of

bleeding, allowing stabilisation prior to endovascular embolisation. Topical haemostatic tamponade therapy, using an oxidized regenerated cellulose mesh, has been used
successfully to achieve airway blockade in this setting, as
has biocompatible glue [18–20]. In one study, immediate
arrest of the haemorrhage was achieved in all but 1 of 57
patients treated with a haemostatic cellulose mesh, all of
whom remained free of haemoptysis for 2 days [18]. Six
patients subsequently underwent bronchial artery embolisation for recurrence of haemoptysis, and haemostatic tamponade therapy had to be repeated in 2 of the 6
patients. No death secondary to haemoptysis was reported; 5 patients developed post-obstructive pneumonia
during a mean follow-up of 10 months [18]. An oxidized
regenerated cellulose mesh is absorbed with time, and late
recurrence of haemoptysis is therefore a theoretical risk
[19]. Endobronchial application of n-butyl cyanoacrylate
has only been studied in mild haemoptysis [20]. In one
series of 6 cases, short-term control was achieved in 5 patients [20].
Unidirectional endobronchial valves, in essence, function as endobronchial airway blockade devices [21]. Current commercially available devices are designed to allow
the drainage of sections and air during expiration, while
blocking the entrance of air during inspiration, resulting
in complete or partial atelectasis [21]. These devices have
been shown to improve quality of life, lung function and
exercise capacity in patients with emphysema, particularly when lobar occlusion is achieved, heterogeneous
disease is present and collateral ventilation negligible
[21–23].
Complications related to valve treatment are relatively
rare (10.3%) and include pneumonia, haemoptysis and
pneumothorax [22, 23]. We postulated that segmental
collapse and haemostasis would result in a functional
tamponade, very similar to that achieved with a silicone
spigot. Whether or not the intactness of interlobar fissures, collateral circulation and lobar distribution of the
underlying cause of haemoptysis are relevant to the successful use of these devices in haemoptysis remain to be
elucidated. Only prospective studies would be able to better delineate the potential candidates for endobronchial
valves in this setting as well as the success rate, mean time
to and rate of haemoptysis recurrence. The possibility of
haemorrhage through the endobronchial valve remains a
theoretical concern. Potential complications, including
pneumonia and haemoptysis, may also be seen as limitations of these devices [21]. Endobronchial valves, as is the
case with other blockade devices, will also not be suitable
for tracheal and other proximal sites of bleeding and cas-

es where lobar or segmental occlusion cannot be tolerated
[6, 19]. Albeit unlikely, the possibility that the patient’s
ongoing haemoptysis settled spontaneously remains a
theoretical possibility.
The extent of the functional improvement observed in
our patient was unexpected and remains only partially
explained by the partial deflation of his diseased upper
lung zones. His FEV1 improved by almost 80% and his
6-min walking distance by 457 m. The functional improvement observed in the VENT study (both the European and US cohorts) was significantly less [22, 23]. Alternative explanations for the marked improvement may
include functional impairment due to an undetected infective exacerbation at the time of the initial evaluation,
reduced dynamic hyperinflation with exercise and the
cessation of low-grade alveolar inundation of the mid and
lower lung zones. The patient’s residual volume was not
measured prior to the implantation (as improvement in
functional parameters was never the primary goal of the
procedure), and the exact mechanisms for these improvements are therefore unclear. Furthermore, whether or not
comparable improvement in functional capacity and lung
function could be observed in other patients with bronchiectasis with a clear lobar predominance remains to be
answered.
In conclusion, our case report suggests that endobronchial valves may be a potential adjunct to the interventional pulmonologist’s armamentarium used to achieve
airway blockade in patients with life-threatening haemoptysis, and that endobronchial valves may improve
pulmonary function in patients with bronchiectasis secondary to tuberculosis.
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