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ABSTRACT

As the overall survival of patients with cancer has increased over the past decade, the
need for bronchoscopic intervention to resolve malignant central airway obstruction
(MCAO) has correspondingly increased. The response to chemotherapy and radiothera-
py is slow and cannot be guaranteed to adequately address MCAO. Surgery is often im-
possible because of the extent of disease or the poor performance status of patients.
Bronchoscopic intervention results in immediate therapeutic response and is consid-
ered safe. Accordingly, many interventional pulmonologists and oncologists are inter-
ested in this field, but it is challenging and detailed techniques are not properly stan-
dardized, which are barriers to entry into this field. This review aimed to explore the
indications and clinical applications of bronchoscopic intervention for patients with
MCAO using previously reported data and representative cases from our pioneering ex-
periences. In particular, we focused on rigid bronchoscopy for MCAO, excluding proce-
dures for fistulas or radiation-induced bronchitis stenosis that occurred secondary to
anti-cancer treatment.
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INTRODUCTION

The first interventional bronchoscopy, known as airway foreign body removal, was performed
in 1897 by Gustav Killian, and the main techniques of modern interventional bronchoscopy, in-
cluding laser therapy and stent insertion, were developed by Jean-Frangois Dumon in the 1980s
and 1990s [1-4]. Although interventional bronchoscopy can be performed using a flexible bron-
choscope, interventional pulmonologists prefer to perform rigid bronchoscopy rather than flex-
ible bronchoscopy. Rigid bronchoscopy possesses several advantages over flexible bronchosco-
py, such as better airway control and greater capability for suction. Most importantly, some ma-
jor techniques, such as silicone stent insertion and mechanical debulking are only possible with
rigid bronchoscopy [3-5]. Despite the disadvantages of rigid bronchoscopy, such as the require-

Copyright © 2023 Sungkyunkwan University School of Medicine 95



PRECISION AND FUTURE NMIEDICINE
Interventional bronchoscopy for MCAO

ment for general anesthesia and the challenges associated
with performing the procedure, it continues to play a vital
role in interventional pulmonology. Experts recommend that
interventional bronchoscopy should be performed with rigid
bronchoscopy as far as possible. Therefore, this narrative re-
view explores interventional bronchoscopy using only rigid
bronchoscopy.

In Korea, Professor Hojoong Kim began performing inter-
ventional bronchoscopy in earnest in 1999 [6]. A multicenter
retrospective study conducted at 14 hospitals in Korea, indi-
cated that rigid bronchoscopy has recently been widely per-
formed at many hospitals [7]. It was actively implemented
only at the Samsung Medical Center (SMC) in 2003 to 2005;
however, over 14 hospitals implemented the procedure
during 2018 to 2020, and the proportion of new patients ac-
counted for by the SMC steadily decreased from 100% to
59%. Nevertheless, the disparity persisted, as 59% of new pa-
tients nationwide were still treated at the SMC. According to
the results of an online survey of 14 operators, the absence of
a supervisor was ranked second as an obstacle to initiating
rigid bronchoscopy. Engaging in discussions with experts and
long-term training at a hospital where many rigid bronchos-
copies are performed were suggested as strategies for juniors
interested in performing rigid bronchoscopy [7]. Although
many pulmonologists are convinced of the need for rigid
bronchoscopy, high barriers of entry into the procedure re-
main [5]. In this narrative review, we discuss important issues
that should be considered when performing the procedure
for malignant central airway obstruction (MCAO), which is the
most common indication for rigid bronchoscopy [7], to re-
duce the entry barriers to this procedure as much as possible.

WHAT IS THE INCIDENCE OF MALIGNANT
CENTRAL AIRWAY OBSTRUCTION?

In interventional pulmonology, the central airway is usually
defined as the trachea to the main bronchi, including the
bronchus intermedius, and sometimes includes the lobar
bronchus, depending on individual circumstances. This is be-
cause the difficulty of the procedure increases, and its clinical
importance decreases if the obstruction is more distal than
the lobar bronchus [8,9]. In general, clinical symptoms such
as dyspnea occur when the central airway narrowing exceeds
50% of its cross-sectional area [10]; therefore, cases with cen-
tral airway narrowing greater than 50% is defined as central
airway obstruction (CAO).

CAO may occur in over 20% of all patients as the first diag-
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nosis of cancer, or cancer progression during treatment, not
only in primary lung cancer but also in pulmonary metastasis
of extrapulmonary malignancies [11,12]. According to the an-
nual report of cancer statistics in Korea in 2019, the 5-year rel-
ative survival rate of patients with lung cancer increased from
12.5% (1993-1995) to 34.7% (2015-2019) in approximately 20
years [13]. As the cancer survival rate increases, the frequency
of CAO requiring rigid bronchoscopy increases correspond-
ingly [7]. While the number of new patients undergoing rigid
bronchoscopy at 14 hospitals in Korea increased from 189 in
2003-2005 to 791 in 2018-2020, the proportion of cases with
MCAO steadily increased from 29% (55/189) to 43% (340/791)
[7].

MCAO can cause atelectasis, respiratory distress, and ob-
structive pneumonia [14]. Hence, radiation therapy to the af-

Fig. 1. A representative case with malignant central airway ob-
struction (MCAO) limited to the central airway without complete
obstruction of the airway and complete atelectasis of the lung. A
43-year-old man with liver metastases of lung cancer (adenocar-
cinoma) was admitted to the intensive care unit (ICU) due to
dyspnea during third-line chemotherapy. (A, B) The patient had a
MCAO from the distal trachea to both main bronchi and bronchus

intermedius and his vital signs were unstable, so we performed
rigid bronchoscopy at the ICU bedside. (C, D) The tumor inside the
airway was removed using a rigid bronchoscope (mechanical
debridement), and extrinsic compression by the bulky mediastinal
lymph nodes was resolved by inserting silicone stents into both
main bronchi. (E, F) After the procedure, chest images confirmed
that the airway was well secured.
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fected area, surgical resection of the tumor, and systemic
chemotherapy should be considered. However, patients do
not respond immediately to radiation therapy and chemo-
therapy, and surgical resection is often impossible because of
the patient’s poor general condition or advanced disease sta-

tus. In such situations, interventional bronchoscopy can pro-
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Fig. 2. A representative case unsuitable for bronchoscopic interven-
tion. A 56-year-old woman with lung cancer (squamous cell carci-
noma, T2N2MO) refused treatment. After 6 months, she visited the
emergency room due to worsening dyspnea. A significant portion
of the lung parenchyma was already necrotic (A, red dotted ellipse)
and a cut-off sign of the right pulmonary artery trunk (B, red arrow)
was observed on enhanced images, which was not a condition that
could be resolved by bronchoscopic intervention.

vide immediate and effective treatment. Nevertheless, this
procedure may not be helpful for all patients with MCAO. To
determine the patients for whom the procedure is technically
feasible and those who will clinically benefit, a clear under-
standing of the governing principles is required.

WHEN IS THE PROCEDURE
“TECHNICALLY FEASIBLE”?

First, it is necessary to assess whether the lung parenchyma
will be well secured and to confirm that there will be no prob-
lems with circulation to the lung parenchyma when the MCAO
is resolved. This evaluation is relatively easy if the airway is
not totally obstructed or complete atelectasis of the lungs
does not occur (Fig. 1). If complete atelectasis of the lungs
and total obstruction of the airway occur, contrast-enhanced
computed tomography (CT) should be performed first. More-
over, since bronchoscopic intervention can only resolve is-
sues regarding the inside of the airway, there should be no
necrosis of the lung parenchyma and no cut-off sign of the
vessels on contrast-enhanced CT (Fig. 2). Conversely, even in

Fig. 3. A representative case suitable for rigid bronchoscopy even in patients with complete atelectasis. A 59-year-old woman with renal cell
carcinoma was hospitalized due to increased dyspnea with complete collapse of the left lung. (A, B) Chest computed tomography (CT) revealed
that the left main bronchus was completely blocked from the midpoint (red arrow). (C) However, the chest CT showed pulmonary vessels with
contrast enhancement (red circle), suggesting that blood circulation was maintained. In addition, secretions inside the airway and no necrosis
of the lung parenchyma were found (red circle), suggesting that there were no problems in the peripheral airway and lung parenchyma. (D, E)
Similar to the CT findings, rigid bronchoscopy showed complete obstruction from the midpoint of the left main bronchus. (F, G) The left main
and left lower bronchi were secured by removing the tumor mass inside the airway.
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the case of a completely collapsed lung, bronchoscopic inter-
vention can be considered if there are non-enhanced materi-
als and secretions inside the airway (mucus plugging) and
well-enhanced vessel shadows within the collapsed lung (Fig.
3). In addition, it is important to determine when the collapse
occurred by referring to recent chest images. Some studies
have shown that the success rate of the procedure is low if at-
electasis lasts >1 to 2 months in patients with benign stenosis
[15]. Similarly, in patients with MCAQ, if the atelectasis is pro-
longed, the procedure is not possible (Figs. 4, 5).

After sufficient confirmation using the images, bronchosco-
py is performed to determine the feasibility of bronchoscopic
intervention. Flexible bronchoscopy under moderate seda-
tion can be used to assess this condition. However, it can be
dangerous because cough suppression may be difficult and
respiratory distress can easily occur in patients with MCAO.
However, it is safer to assess the airway using flexible bron-
choscopy, while maintaining ventilation with a rigid broncho-
scope under general anesthesia. Moreover, it is more useful

because bronchoscopic intervention can be performed im-
mediately after confirming the extent of the MCAO. Even if the
airway is completely blocked by the mass, the condition of
the airway behind the mass can be investigated by injecting
saline through the biopsy channel of the flexible broncho-
scope between the mass and the airway wall and gently
pushing the flexible bronchoscope (Fig. 6). This examination
will provide insight concerning the origin of the mass (where
to cut) and also provide guidance regarding the extent of the
mass. The condition of the airway behind the mass can be si-
multaneously evaluated. If the airway behind the mass can-
not be examined concurrently, it is better not to proceed with
bronchoscopic intervention because how far the mass needs
to be cut would be unknown.

In general, there are a few absolute contraindications to rig-
id bronchoscopy [4]. First, rigid bronchoscopy is not possible
if general anesthesia is contraindicated for reasons such as
unstable coronary disease or a poor general condition. Sec-
ond, there are anatomical concerns. This procedure is impos-

Fig. 4. A representative case showing successful treatment. The patient had an additional chemotherapy plan, and the period of complete
collapse was short. A 50-year-old man was admitted to the intensive care unit (ICU) due to respiratory distress accompanied by complete
atelectasis of the left lung during first-line chemotherapy for lung cancer with multiple metastases (adenocarcinoma without mutations on
epidermal growth factor receptor gene and translocations involving anaplastic lymphoma kinase). (A) A computed tomography (CT) scan 2
months previously revealed that the metastatic mediastinal lymph nodes had begun to invade the lateral wall of the left main bronchus at
that time (red arrow). (B, C) A CT scan performed after admission to the ICU revealed a mass completely filling the left main bronchus. Since
the period of complete collapse of the left lung was less than 2 months and there was a remaining treatment plan (immunotherapy), we
implemented an aggressive procedure. However, respiratory failure was severe, so the procedure was performed at the ICU bedside. (D, E, F)
The mass filling the inside of the left main bronchus was resected by mechanical debridement using a rigid bronchoscope. (G, H) Stenting
was also performed to resolve extrinsic compression. The patients achieved an almost complete response after receiving immunotherapy
and radiation therapy. Hence, the stent could be removed 3 months after the procedure. The patient has been living recurrence-free for 7
years.

98 http://pfmjournal.org



PRECISION AND FUTURE NMIEDICINE
Byeong-Ho Jeong, et al.

Fig. 5. A representative case showing unfavorable results because the patient had no additional chemotherapy plan and the period of complete
collapse was too long. A T4-year-old woman who underwent definitive concurrent chemoradiation therapy for small cell lung cancer (SCLC)
was admitted to the intensive care unit (ICU) due to recurrence and worsening dyspnea. (A) A computed tomography (CT) scan 3 months
previously revealed that the right middle and right lower lobes (RML/RLL) were already blocked. (B) However, at this time the right upper
lobe (RUL) was not blocked (blue arrow) and the patient had no shortness of breath. (C) A CT scan performed after admission to the ICU
showed no necrosis and no cut-off sign of blood flow in the RML/RLL, (D) and it was confirmed that the RUL had collapsed within 3 months.
Although there had been no additional chemotherapy plans for the recurrent SCLC, we decided to perform the procedure to get the patient
out of mechanical ventilation. (E) The gross findings of the rigid bronchoscopy procedure showed that the entrance of the right main bronchus
(RMB) was narrowed by tumor invasion and extrinsic compression (blue arrow). (F) The tumor inside the RMB and bronchus intermedius (BI)
was removed using mechanical debridement with a rigid bronchoscope, and the RUL (blue arrow) and BI (yellow arrow) were secured. (G)
Although the orifices of the RML/RLL could be secured, the inside could not be opened, and a stent had to be inserted. (H, I) The stent with a
ventilation hole for the RUL was inserted from the RMB to the end of the BI. After the procedure, the RUL collapse improved, however the RML/
RLL collapse was persistent. The patient died of pneumonia 1 week later.

Fig. 6. Assessment of the bronchial condition with bronchoscopy in patients with complete obstruction. A 42-year-old woman with breast
cancer visited our hospital complaining of dyspnea, and a computed tomography scan revealed complete collapse of the left lung. (A) A mass
completely blocking the midpoint of the left main bronchus (LMB) was found on gross examination using rigid bronchoscopy. (B) Saline was
injected through the biopsy channel of the flexible bronchoscope into the gap between the mass and the bronchial wall, and the scope was
gently pushed into the gap. The scope was able to enter the back side of the tumor, and the bronchial condition was closely observed. Inside
the branches of the left lower lobe (LLL) was full of secretions, and there was no tumor invasion, and it was confirmed that the tumor
originated at the entrance of the left upper lobe (LUL) and bulged to the left main. The inside of the segmental bronchi of the LLL was full of
secretions, and there was no invasion of the tumor. It was confirmed that the tumor grew from the orifice of the LUL and bulged to the LMB.
(C) We performed tumor removal and secured both the LUL and LLL.
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Fig. 7. General treatment principles by classification of stenosis. The more plus signs, the stronger the tool for resolving the stenosis. A minus
sign means that there is generally no help in resolving the stenosis. A plus-minus sign means that it may be helpful depending on the case.
Stent insertion is not generally recommended for resolving the endoluminal type. However, it can be considered for palliative purposes when
rapid progression is expected and there is no additional effective treatment plan. CT, computed tomography.

sible in patients with a fused or unstable cervical spine, insuf-
ficient mouth opening, and unstable midline facial fractures,
because the neck must be hyperextended and rotated, and
the mouth needs to be opened wide during intubation with a
rigid bronchoscope and during the procedure [16].

WHICH IS THE MOST APPROPRIATE
TECHNIQUE?

The main treatment modalities for MCAO can be largely divid-
ed into removal of the mass, such as laser cauterization or
mechanical debridement, and stent insertion to secure and
maintain the inner diameter of the airway (Fig. 7) [3,4]. Laser
cauterization or mechanical debridement is effective for ma-
lignant tissue that has invaded inside the airway, and stent in-
sertion is effective for extrinsic compression from outside the
airway. Mixed methods require a suitable combination of
these two methods.

Balloon bronchoplasty is also a useful bronchoscopic inter-
vention technique for MCAO. There are reports that balloon-
ing alone can greatly assist in resolving MCAO [17]; however,
since there are more effective treatments such as stenting,
mechanical debridement, and laser cauterization, ballooning
is generally considered an auxiliary procedure. Ballooning can
be used as an adjunct to bougienation and mechanical de-
bridement with a rigid bronchoscope itself [4]. It is safer and
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more effective to perform bougienation with the rigid bron-
choscope itself than with ballooning. One advantage of using
a rigid bronchoscope for bougienation is the ability to main-
tain ventilation, which cannot be achieved with ballooning. In
addition, the strong radial force of the balloon can damage
the weakest area, such as the posterior membrane of the tra-
chea, whereas bougienation using a rigid bronchoscope can
be adjusted by the operator so that less force is applied to a
specific region by using its beveled tip. However, if the airway
is too narrow to immediately perform bougienation using a
rigid bronchoscope, ballooning should be gently performed
first. Second, because a rigid bronchoscope cannot enter the
upper lobar bronchus, ballooning can be used in this area.
Third, ballooning can be used to control bleeding that may
occur during the procedure by directly compressing the
bleeding focus or by blocking one side of the bronchus to con-
trol the bleeding. Depending on the situation, it may be pref-
erable to apply direct pressure at the bleeding site using a rig-
id bronchoscope. Fourth, sometimes the silicone stent might
not unfold after insertion. In such cases, ballooning inside the
stent is useful to unfold the stent. Because ballooning can
cause bronchial tearing and bleeding [17], it is necessary to
select a balloon with a suitable outer diameter and apply the
appropriate pressure recommended by the manufacturer.
Although laser ablation is effective for treating endobron-
chial tumors, it is a time-consuming procedure [18]. There-

http://pfmjournal.org
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Fig. 8. A representative case of adenoid cystic carcinoma (ACC). A 36-year-old woman who continuously received asthma treatment for
shortness of breath, showed no response to treatment, and the shortness of breath gradually worsened. (A) A computed tomography scan
showed an endobronchial tumor with a diameter of approximately 2 cm in the mid-trachea region. A biopsy using flexible bronchoscopy was
not performed due to concerns about the possibility of bleeding and potential difficulties in maintaining ventilation during the procedure.
Rigid bronchoscopy was immediately performed. (B) The tumor originated from the left lateral wall of the mid-trachea. (C) After laser
cauterization for the margin of the tumor, mechanical debridement was performed with a rigid bronchoscope. (D, E) The normal internal
diameter of the trachea was obtained. ACC was confirmed; however, the patient refused surgery, and received definitive radiation therapy.
After 2 years, lung metastasis occurred, which has been progressing very slowly without additional chemotherapy for 5 years thus far.

fore, it is unsuitable for patients with severe obstruction or
difficulty maintaining ventilation. In general, laser therapy is
performed to easily core out the tumor mass with a rigid tube
by cauterizing the boundary between the tumor and normal
mucosa before mechanical debridement (Fig. 8) [19]. In addi-
tion, it is performed to control bleeding at the base of the tu-
mor after resection. Recent reports have shown that cryore-
canalization using cryotherapy is safe and effective for treat-
ing patients with MCAO [20-23]. However, cryotherapy can oc-
casionally cause massive bleeding. Therefore, caution should
be exercised.

As previously mentioned, one of the main advantages of
rigid bronchoscopy is that certain important techniques, such
as mechanical debridement and silicone stent insertion are
not possible with flexible bronchoscopy, and can only be
achieved with rigid bronchoscopy. In particular, mechanical
debridement using the beveled tip of a rigid bronchoscope is
very effective because it can remove an endobronchial mass
within minutes [3,4,19]. However, caution is required to avoid
complications such as bronchial perforation and bleeding. In
addition, because the field of view is obscured by the mass
during debridement, it is necessary to thoroughly evaluate

https://doi.org/10.23838/pfm.2023.00072

the length of the tumor and the direction of entry, and the
procedure should be completed simultaneously (Fig. 9). To
remove the obstructing mass by mechanical debridement
(also called core out, debulking, or blunt dissection) using a
rigid bronchoscope, the beveled tip of the scope is placed
against the base of the lesion with a gentle twisting motion
and forward pressure. The bluntly dissected fragments are
then removed using suction or rigid forceps.

Stents are largely classified as metallic or silicone depend-
ing on the material of which they are comprised. Metallic
stents possess the advantage of easy insertion even with flexi-
ble bronchoscopy under moderate sedation [24]. However,
serious complications such as stent fracture can occasionally
occur, and excessive granulation tissue formation frequently
occurs [24-27]. Moreover, stent removal is generally difficult to
achieve. Silicone stents have the disadvantage of being insert-
ed only through a rigid bronchoscope under general anesthe-
sia, but are easily removed. Although metallic stents have
greatly improved due to recent technological developments
of materials, we believe that the advantages of silicone stents
are greater, regarding long-term management [28,29]. Be-
cause the stent is a foreign body in the bronchus and disrupts
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Fig. 9. Mechanical debridement using rigid bronchoscope. Before
planning the definitive treatment of a 54-year-old male patient
with tracheal adenoid cystic carcinoma, rigid bronchoscopy was
performed to resolve dyspnea. (A) The location and length of the
tumor were confirmed while observing the distal part of the tumor
using flexible bronchoscopy. (B) The tip of the rigid bronchoscope
was used for tumor resection. (C) As the tumor was being excised,
the field of view began to be obscured by the truncating tumor.
Therefore, before initiating mechanical debridement, it is necessary
to carefully plan in which direction and how much to push the
rigid bronchoscope to ensure a safe and perfect cut. Misdirection
of the rigid bronchoscope can lead to complications such as pneu-
mothorax, pneumomediastinum, or bleeding due to bronchial
perforation. In addition, if the tumor is sufficiently large, the airway
can be blocked by the truncated tumor itself, which must be quickly
pulled out with rigid forceps or suction. (D) After removing the
tumor, the procedure was completed without complications, such
as perforation or massive bleeding.

the natural mucociliary clearance mechanism of the airway,
mucostasis may cause odor or stent blockage over the long-
term [30,31]. Therefore, stent insertion should be performed
only when extrinsic compression is clearly present, and the
airway lumen cannot be secured by removing the endobron-
chial tumor only. In a multicenter randomized controlled trial
on the effect of stenting in patients with MCAO, although re-
cruitment failed to reach the target number of patients, the
stenting group exhibited a better dyspnea score, and less re-
currence of obstruction and need for additional bronchoscop-
ic intervention for 1 year, compared to the non-stenting group
[32]. However, this effect was unclear in treatment-naive pa-
tients. In other words, stenting was more effective after failure
of first-line chemotherapy, and was not recommended for pa-
tients without previous oncological treatment.

102

According to two survey studies conducted in the United
States and Europe, there are significant heterogeneities in
post-stenting management, such as surveillance imaging
tests, bronchoscopy, nebulized treatments, and expectorants
[5,33]. Further studies are required to provide evidence and
propose guidelines addressing this topic. However, based on
our experience, we recommend digital tomosynthesis and
spirometry for routine surveillance after the procedure. In our
previous study, digital tomosynthesis demonstrated greater
sensitivity and accuracy than simple chest radiography to
identify silicone airway stents and silicone stent-related com-
plications [34]. Moreover, the patient is exposed to a lower ra-
diation dose than in CT. It is well known that forced expiratory
volume in 1 second (FEV,) and forced vital capacity (FVC) in-
crease on spirometry after a successful procedure [35,36].
Conversely, if restenosis occurs after the procedure, FEV, and
FVC may decrease. Moreover, the change in the flow-volume
curve identifies the region that has a problem [37]. Routine
surveillance bronchoscopy and oral expectorants do not ap-
pear to be very effective and nebulized treatments may aid in
preventing mucostasis.

IN WHICH CASES IS THE PROCEDURE
MORE “HELPFUL”?

Fig. 10 shows the indications for rigid bronchoscopy in 847
patients with malignant diseases between 2004 and 2020 at
the SMC. We focused on rigid bronchoscopic intervention for
MCAO, excluding procedures for fistula or radiation-induced
bronchial stenosis that occurred secondary to anti-cancer
treatment, and procedures for cancer limited to the bronchial
mucosa without CAO. MCAO can be divided into primary pul-
monary and extrapulmonary malignancies, depending on the
type of cancer. In MCAO due to primary pulmonary malignan-
cy, squamous cell carcinoma was the most common, at 49%
(235/484), followed by pulmonary salivary gland-type tumors
(PSGTs), such as adenoid cystic carcinoma and mucoepider-
moid carcinoma, at 19% (92/484). Although PSGT accounts
for <1% of all lung cancers [38], interventional pulmonolo-
gists often encounter PSGT in clinical practice because it pri-
marily occurs in the mucosa of the central airway. In MCAO
due to extrapulmonary malignancy, esophageal cancer was
the most common (32%, 60/185), followed by thyroid cancer
(19%, 35/185). In addition, MCAO can be divided into MCAO
discovered at the first diagnosis and MCAO identified during
anti-cancer treatment, depending on the time of occurrence
of the CAO. Among MCAOs due to primary pulmonary and ex-

http://pfmjournal.org
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MCAO due to primary
pulmonary malignancy

A (211, 26%)
malignancy
atthe time of fixs

(54, 7%) \

MCAO due to PSGT duxing the
anti-cancer treatment
(23,3%)

to PSGT
of first diagnosi

during the anti-cancer tr¢gatment

Pulmonary 484 Extrapulmonary 185
NSCLC (SqCC) 235 Esophageal 60
PSGT 92 Thyroid 35
NSCLC (Adc) 83 Renal 16
NSCLC, others 23 Lymphoma 15
SCLC 24 Head & neck 11
Carcinoid 24 Colorectal 10
Others 3 Breast 9

Liver 7
Others 22

Fig. 10. Indications for rigid bronchoscopy in patients with malignancies at Samsung Medical Center between 2004 and 2020. Complications
of the anti-cancer treatment included postoperative tracheobronchial stenosis, post-radiation bronchitis stenosis, and airway fistula. MCAO,
malignant central airway obstruction; PSGT, pulmonary salivary gland-type tumor; NSCLC, non-small cell lung cancer; SqCC, squamous cell

carcinoma; Adc, adenocarcinoma; SCLC, small cell lung cancer.

trapulmonary malignancies, CAO was detected with the first
diagnosis of cancer in 52% (250/484) and 29% (54/185) of cas-
es, respectively. This means that many patients had MCAO at
the first diagnosis of cancer and were able to gain time to re-
ceive definitive therapy using rigid bronchoscopy as a bridge
therapy (Fig. 8).

Bronchoscopic intervention can improve the quality of life,
including the dyspnea score, and may gain time for definitive
treatment, such as surgery, chemotherapy, and radiation
therapy [35,36,39-42]. However, survival benefit cannot be
achieved in all patients with MCAO; therefore, patient selec-
tion is important. In general, the survival rate improves in
treatment-naive patients [42,43]. However, with the recent
development of targeted therapy, if there is a remaining an-
ti-cancer treatment plan even in patients with progressive
disease, a good long-term prognosis can be obtained after
rigid bronchoscopy resolves the emergency situation (Fig. 4)
[43-45].

Overall survival after the procedure was higher in patients
with endobronchial obstruction and a good performance sta-
tus [42-44]. In particular, complete resection using rigid bron-
choscopy is feasible in certain airway mucosal tumors with-
out submucosal invasion (e.g., endobronchial carcinoid tu-
mors, papillomatous squamous cell carcinoma, airway mu-
cosal metastasis from renal cell carcinoma, and breast can-
cer) [46-48]. Moreover, in the case of extrapulmonary carcino-
ma, patients with MCAO due to thyroid cancer or lymphoma,

https://doi.org/10.23838/pfm.2023.00072

which are generally known to respond well to chemotherapy,
have a good prognosis [44]. Technical success, defined as se-
curing an airway lumen of 50% or more, is generally achieved
in over 90% of patients following bronchoscopic intervention
[35,42-44,49]. In particular, better technical success can be
achieved in patients with good performance status and endo-
bronchial obstruction, those who underwent stent insertion,
and those without airway fistulas [35]. Acute complications
related to the procedure include bleeding and respiratory dis-
tress, which occur in <10% of patients [35,39,43,44]. Acute
complications are more likely to occur in cases of emergency
procedures, repeat procedures, or moderate sedation (rather
than general anesthesia) [49]. Procedure-related mortality is
rare [39,43,44,49]. However, most of these studies were con-
ducted at proficient institutions, that performed a large num-
ber of procedures. Significant variations in technical success
rates (90% to 98%), complication rates (0.9% to 11.7%), and
30-day mortality (7.7% to 20.2%) were observed among hos-
pitals [35,49]. These significant variations are believed to be
related to differences in technical proficiency and patient se-
lection among hospitals, and to the lack of systematic guide-
lines regarding the procedure.

Interventional pulmonologists frequently encounter PSGT,
which mainly occurs in the mucosa of the central airway. Be-
cause dyspnea on exertion and resting dyspnea generally oc-
cur when the cross-sectional area of the trachea is narrowed
by more than 75% and 90%, respectively [10], in many cases,
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patients with PSGT visit the hospital just before respiratory
failure. Even in such cases, rigid bronchoscopy can be useful
as a bridge therapy preceding definitive treatment (Fig. 8) [39].
In addition, because PSGT progresses very slowly, even if the
stage is advanced, good long-term survival can be achieved
by managing CAO with bronchoscopic intervention [39].

CONCLUSION

In the field of bronchoscopic intervention, rigid bronchosco-
py has the advantage of enabling safer performance of vari-
ous procedures compared to flexible bronchoscopy. As an-
ti-cancer treatment outcomes have improved over the past
decade and the number of patients presenting with MCAO
has increased, many interventional pulmonologists have
gained interest in this procedure. However, appropriate pa-
tient selection is important, because the procedure is not
useful for all patients with MCAO. When considering technical
possibilities, it is better if the obstruction is limited to the cen-
tral airway without complications of the distal airway, lung
parenchyma, or vessels. When deciding whether the patient
would benefit, it is better if the patient is first diagnosed or
has an additional anti-cancer treatment option. Although 30
to 40 years have elapsed since modern interventional bron-
choscopy was introduced, the technique is not standardized.
However, the basic principle that MCAO should be treated by
mechanical debulking or laser cauterization for endobronchi-
al tumors and by stenting for extrinsic compression is not ex-
pected to change in the future. Future efforts should focus on
the standardization of detailed techniques and on providing
ongoing training.
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