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Bronchoscopic management of malignant airway obstruction in RIPAS hospital
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Abstract

Lung cancer is the leading cause of cancer deaths in the world.  Only about 25% of patients diagnosed with lung cancer are amenable to 

curative surgery. The majorities are in advances stages of the disease by the time of diagnosis and are open only to palliative treatment. 

Obstruction of major airways by such tumours occurs in 30% of cases and they often present with symptoms of dypsnoea, stridor, obstruc-

tive pneumonia and impending suffocation which can be life threatening.  Management of this group of patients can be very challenging 

and requires emergency relief of the obstruction.  We describe two cases of major airway obstruction secondary to advanced malignancies 

in Brunei Darussalam and discuss the emerging bronchoscopic therapy available to deal with this life threatening condition.
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section and airway stenting using Ultraflex self-expanding 

nitinol stents (Boston Scientific; Natick, MA), in two pa-

tients with malignant airway obstruction at RIPAS Hospi-

tal.

Case Reports

Case 1

 In March 2007, a 78-yr old Chinese female with a past 

medical history of frontal hygroma and dementia, was ad-

mitted with to the medical ward with fever and shortness 

of breath.  Routine chest radiograph taken on admission 

showed a right mediastinal mass lesion (Figure 1a) with 

right lower lobe lung consolidation.  Computed tomogra-

phy (CT) scan confirmed right paratracheal lymphadenop-

athy measuring 5 x 3 x 3cm, extending to the level of the 

carina causing obstruction to both right upper and lower 

lobe bronchus with complete collapse of the right lower 

lobe (Figure 1b).

A CT guided FNAC of the right paratracheal mediastinal 

mass was performed which was complicated by a moder-

ate size pneumothorax. A 12ch pigtail catheter was insert-

ed under radiology guidance but this failed to resolve the 

pneumothorax and the catheter was kept for several days, 

resulting in right pleural space infection and empyema. 

   

Introduction

 Only 20-25% of patients diagnosed with lung cancer 

are amenable to surgical resection [1].  The majority are in 

advanced stages of the disease by the time of diagnosis and 

can only be treated palliatively. Malignant airway obstruc-

tion secondary to lung cancers occurred in 30% of cases 

and can result in incapacitating and life threatening symp-

toms which requires urgent relieve of airway obstructions 

[2]. 

          

 Conventional chemotherapy and radiotherapy have 

limited roles in the management of acute malignant airway 

obstruction.  Endobronchial therapy such as intraluminal 

brachytherapy, bronchoscopic laser resection combined 

with endobronchial stenting has evolved into an effective  

alternative therapy albeit a palliative option [3].  This form 

of bronchoscopic therapy has only recently become avail-

able in Brunei Darussalam.  We report here the first two 

cases of endobronchial therapy with diathermy tumour re-
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Figure 1. (a) Chest x-ray showing right mediastinal mass 

lesion as indicated by the white arrows, which is con-

firmed on CT scan to be a right paratracheal mass with 

multiple cystic areas (b).

 She underwent video assist-thoracoscopic (VATs) 

decortication for the right empyema.  Although the sur-

gery was successful in resolving the empyema, the whole 

of her right lung collapsed as a result of the tumour com-

pressing on the right upper and lower lobe bronchi (Fig-

ure 1c).  A rigid bronchoscopy was carried out and con-

firmed compression of the right intermediate bronchus to 

a slit-like opening. This was successfully dilated with a 

40mm x 12mm uncovered Ultraflex self-expanding nitin-

ol bronchial stent (Boston Scientific, Natick, MA). Post 

procedural chest radiograph confirmed expansion of the 

right lung and the stent can be easily seen on the x-ray. 

She was subsequently discharged home by the first week of 

May 2007 and follow-up chest radiograph has confirmed 

patency of the stent (Figure 1d).  Flexible bronchoscopy 

was performed two weeks after discharge, which showed 

significant amount of secretion in the stent with in growth 

of bronchial tissue over the stent (Figure 1e).  She was still 

alive although house bound at her last follow-up in August 

2007.

Malignant airway obstruction

1(b)

1(a)

1(c)

Figure 1. (c)  Complete collapse of the right lung follow-

ing right VATs decortication procedure. Following endo-

bronchial stenting with a 40mm x 12mm Ultraflex self ex-

panding nitinol uncovered stent (white arrows), the right 

lung is reexpanded (d).

1(e)

Figure 1(e).  In-growth of epithelium over the uncovered 

Ultraflex nitinol stents with poor clearance of secretion.

1(d)
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urgent rigid bronchoscopy was performed on the 23rd Oc-

tober 2007 and endobronchial diathermy resection of the 

tumour was performed (Figure 2b). However due to exces-

sive bleeding and difficulty in ventilation due to air trap-

ping in the right lung, the procedure was abandoned after 

resecting only 10% of the tumour.  

 She again underwent another rigid bronchoscopic re-

section of the tumour two days later and we were able to 

remove 80-90% of the tumour.  Histology from the first 

resection confirmed a poorly differentiated metastatic 

squamous cell carcinoma from her previous NSCLC.  Due 

to the highly malignant nature of the tumour, she under-

went 2 other bronchoscopic resections of the tumour dur-

ing a course of a month and an endobronchial Ultraflex 

self-expanding covered nitinol stent (60mm x 14mm; 

[Boston Scientific; Natick, MA]) was inserted into the 

right main bronchus on the 4th December 2007 (Figure 

2c & d).  She was extubated the next day and transferred 

to the general ward a few days later, but died in 2 days 

later from acute respiratory insufficiency and hypotension.

Case 2

 In October 2007, a 51-yr old Chinese female with a 

past medical history of hepatitis B/C, left lower lobec-

tomy for stage 3A non small cell lung cancer (NSCLC) 

performed in September 2004, was admitted to Ward 19 at 

RIPAS Hospital with haemoptysis and dyspnoea. Follow-

ing her initial surgery, she underwent four courses of Mito-

mycin, Vinblastine, Cisplastin (MVP) chemotherapy.  She 

developed local recurrence of her disease in the mediasti-

num in December 2005, confirmed on PET scan.  She was 

treated with chemoradiation 50Gy/25# followed by three 

courses of Cis-diamminedichloroplatinum (CDDP). This 

was followed by Taxotere for three weeks. She was well 

until December 2006 when biopsy of a right supraclavicu-

lar lymph node confirmed recurrence. She again underwent 

ten courses of localized radiotherapy for the supraclavicu-

lar disease.

          

 CT scan was performed which confirmed recurrence of 

subcarinal tumour with invasion into the right main bron-

chus and partially occluding the lumen (Figure 2a).  An 

2(a)

2(b)

2(c)

2(d)

Figure 2. (c) Covered Nitinol selft-expanding stent after 

deployment into the right main bronchus.  (d) Chest x-ray 

showing a fully expanded covered Ultraflex self-expanding 

Nitinol stent with full expansion of the right lower lobe.

Figure 2. (a)  CT scan showing recurrence of subcarina 

tumour with invasion and near total occlusion of the right 

main bronchus, (b) regrowth of the tumour 2 weeks af-

ter diathermy resection to obstruct about 60% of the right 

main bronchus lumen.
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Discussion

 Patients presenting with large airway obstruction sec-

ondary to a malignant tumour are often unwell with symp-

toms of dypsnoea, stridor, obstructive pneumonia and im-

pending suffocation which can be life threatening as shown 

by the two cases above [2]. Primary surgical resection and 

reconstruction of the airway provides the best opportunity 

for definitive management but however majority of pa-

tients present at a very late stage when curative resection 

is no longer possible.  Palliative relief of the obstruction 

can be achieved with endobronchial therapy which is a fast 

evolving treatment aimed at achieving a patent airway and 

improvement of the quality of life for the patient [3].

 The essential principles of endobronchial therapy for 

malignant airway obstruction have been well described by 

Mathisen and Grillo [4], which are, 1) initial resection of 

the intraluminal tracheobronchial tumour in order to re-

establish airway patency and 2) to maintain airway pat-

ency by insertion of a stent to hold the airway open and to 

inhibit further in-growth of tumour into the lumen.

          

 Bronchoscopic intra-luminal tumour resection can be 

achieved by several modalities such as mechanical coring 

out using diathermy probe [5], which was done for our sec-

ond case, cryotherapy resection [6], photodynamic therapy 

(PDT) [7] and Nd:YAG laser ablation [8].  The latter three 

modalities are as yet not available in RIPAS Hospital.  

 Cryotherapy is a cytotoxic method that spares collagen 

containing structures [6].  It’s mode of action is by direct 

contact effect with a cryoprobe which freezes and destroys 

the tumour cells [6].  The probe is usually inserted through 

the bronchoscope. Three cycles of freezing is usually re-

quired, each for about 20-30 seconds with a thawing period 

in between [6].  It is a safe and cost-effective therapy but 

does not bring about an immediate relieve of the airway 

obstruction.  The subsequent eschar formation from cellu-

lar necrosis may cause obstruction when it finally detaches 

from the wall [8]. 

 Similarly PDT has also been widely applied for treat-

ment of tracheobronchial tumours.  This modality uses 

a light of certain wavelength to activate light sensitive 

photochemicals known such as hemato-porphyrins [7].  

Malignant airway obstruction 

Clinical PDT is a two-phase process.  Phase one involves 

presensitization of the tumour tissues with photosensitiz-

ers which is delivered topically or systemically.  Photo-

sensitizers are chosen for their ability to accumulate in the 

tumour tissues rather than in normal tissues.  In phase two, 

the tumour is exposed to a light of appropriate wavelength, 

usually delivered through a bronchoscope and will activate 

photosensitizers in the presence of oxygen to produce free 

oxygen radicals and other cytotoxic mediators resulting in 

direct tumour cell injury and vascular shutdown [7].  Re-

cent evidence has also shown the immune and inflamma-

tory responses to play a role in tumour cytotoxicity follow-

ing PDT [9].

 This is a very well proven technique and is a safe and 

effective therapeutic method for advanced lung cancer 

with important endobronchial presentation [10].  How-

ever, PDT requires complex equipment and the photosen-

sitization of the patient implies increased costs and length-

ening of hospitalization.  The photo sensitizer may also 

predispose the patient’s skin to light sensitivity resulting 

in incidence of 8-28% of sunburn [10].  Furthermore, just 

like cryotherapy, a delayed result is seen rather than an im-

mediate relief of obstruction.

 Nd:YAG laser ablation is another modality that is very 

effective and uses laser to coagulate and vaporise the tu-

mour and provide immediate relieve of the airway ob-

struction [8].  However unlike diathermy resection which 

provide a shorter mean interval between resection of 29 

days, Nd:YAG laser ablation can achieved a much longer 

duration between resection of 102 days [8].  This is be-

cause with the Nd:YAG laser, there is possibly a cytocide 

effect deep within the tumour even after resection has been 

completed [8].  However, cost of the equipment is an issue 

as well as training of staffs.

 

 There are different types of commercially available 

airway stents, which can be subdivided into two groups, 

silicone and metal stents as shown in table one.  The sili-

cone stents such as Dumon, and Hood have flexible but 

fixed shape and have the advantage that they are easily 

removed and repositioned or changed as many times as 

possible [11,12].  They are more commonly indicated for 

the temporary relief of benign airway obstruction such as 

tracheobronchial malacia or benign strictures where they 



36 C. F. Chong et al. / Brunei Darussalam J Health   Volume 3, 2008

can be later removed once the problem has been resolved 

[13].  Their disadvantages are that they required rigid 

bronchoscopy for placement and due to their fixed shape, 

they do not conform well to the anatomy of the airway and 

can be dislodged just as easily resulting in stent migration 

[11,12].

 Polyflex is a newer self expanding thin wall silicone 

based stents made of polyester mesh covered with silicone 

[14].  It is more flexible than the Dumon and Hood and can 

also be folded into a much more compact size and hence 

can be delivered via a catheter. Like the other two silicone 

stents, Polyflex stents can be easily removed and repo-

sitioned.  However, because of its smooth surface, stent 

migration has been reported to occur in 100% of cases, 

particularly in cases of benign tracheobronchial stenosis 

[14].  For treatment of malignant strictures, polyflex stent 

has been proven to be more promising [15].

 The self-expanding metal stents (Ultraflex and Wall-

stent) however are available in sterilised prepacked 8F 

catheter sheath where they are tightly compressed around 

the catheter [16]. Hence they can be easily delivered via a 

flexible bronchoscope with fluoroscopic control under lo-

cal anaesthetic agents.  Their flexibility and radial force 

provided by the struts conforms better to the airway [16].  

They come in either uncovered or covered with silicone 

rubber or polyurethane coating.  Uncovered self expanding 

metal stents are commonly used as in case one for airway 

obstruction secondary to extrinsic compression by malig-

nancy.  They have the advantage of preserving patency of 

lobar branches as well as mucociliary clearance.  Uncov-

ered stents are eventually incorporated within the airway 

wall with neoepithelization within 3 to 6 weeks after inser-

tion as shown in Figure 1e [17].

 Covered self-expanding metal stents however are indi-

cated for treatment of malignant strictures where there is 

in-growth of tumour into the tracheobronchial lumen [16].  

However about 1cm of either ends of the covered stents 

are bare and hence neoepithelization can occurred at these 

sites.  Self-expanding metal stents have the disadvantages 

that they are permanent once neoepithelization occurs and 

removal is extremely difficult, if not impossible [17].  Ad-

justment is only possible during the early stages prior to 

full deployment but once the stents are fully expanded, 

it is difficult to adjust and fluoroscopy is required during 

placement in most cases.

 The complications related to airways stents shown in 

Table 1, are increased sputum secretion and retention, ob-

struction of stents from sputum or in-growth of granula-

tion tissue, stent migration particularly with silicon stents 

and erosion of airways due to excessive radial force of an 

oversized self-expanding metal [11, 13-16, 18].  However, 

in cases where endobronchial stents are inserted for ma-

lignant airway obstruction such as with both our cases, 

complications may not arise as most patients succumbed 

to their malignant disease before.

 In conclusion, endobronchial airway stenting is safe 

and effective in providing immediate albeit palliative re-

lief from malignant major airway obstruction.  Because of 

their poor prognosis, most patients succumbed to their ma-

lignant disease before any major complications arise from 

insertion of these stents. 
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