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Abstract

Background: Endobronchial metastases are rare. The most
frequent primary tumors associated with endobronchial in-
volvement are breast, colon and renal cell carcinomas. Me-
tastases from colorectal cancers can be treated either surgi-
cally or with chemotherapy in order to improve survival.
Objectives: This paper aims to report the potential role of
interventional bronchoscopy in patients with endobronchi-
al metastases from colorectal cancer. Methods: This retro-
spective study included 24 patients who underwent an in-
terventional bronchoscopy procedure between 1988 and
2006. All patients had verified tracheobronchial metastases
and were treated to relieve their obstruction. Assessment of
the natural history of metastatic colorectal carcinoma, ther-
apeutic options and survival associated with endobronchial
metastases are reported. Results: Endobronchial metasta-
ses occurred at a median of 53 months (range 18-144) fol-
lowing the diagnosis of the primary tumor. Fifty-seven per-
cent of patients had other proven metastases when the
endobronchial involvement was diagnosed. All patients had
known synchronous pulmonary metastases upon the dis-
covery of tracheobronchial secondary lesions. The most fre-
quently observed symptoms were dyspnea, cough and he-
moptysis. Atelectasis was a common radiological finding. In

67% of patients, an interventional bronchoscopy was possi-
ble with the primary intent of relieving the obstruction. An
endoscopic intervention provided symptomatic relief and
an improvement in forced expiratory volume in 1 s. The me-
dian overall survival was 70 months (range 23-245) and 14
months once the endobronchial metastase(s) had been di-
agnosed. Conclusion: Endobronchial metastases occur rela-
tively late in patients with a metastatic colorectal neoplasm.
Palliative treatment with interventional bronchoscopy to
prevent asphyxia is a safe and effective method that may
improve the quality of life in these patients.
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Introduction

Pulmonary and pleural metastases are frequently ob-
served in patients with non-primary pulmonary neo-
plasms while an endobronchial involvement is rare. An
endobronchial metastasis (EM) is defined as a lesion in
the tracheobronchial tree with the same histological as-
pectas the primary tumor from which it derives. Accord-
ing to postmortem studies, the prevalence of EM is 2%
[1]. Patients with pulmonary metastases develop endo-
bronchial lesions in 18-42% of cases [2]. EMs are most
frequently observed in patients with breast cancer and
colorectal and renal cell carcinoma [3]. Colorectal can-
cers are responsible for 12-26% of EMs [4].
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Colorectal cancer accounts for 15% of all cancers. A
50% increase in the number of cases has been observed
between 1980 and 2000. More than half of the new cases
are diagnosed at either a locally advanced or metastatic
stage when curative surgery is no longer possible. Recur-
rence is reported to occur in 30-40% of patients and is
higher than 50% when lymph nodes are involved [5].

This retrospective study includes 24 patients present-
ing with endobronchial metastases that have been con-
sidered or treated with interventional bronchoscopy. The
main goal of the intervention was to relieve the obstruc-
tion. Furthermore, the aim of our study is also to report
the natural history of metastases originating from
colorectal carcinomas, the treatment options for EM and
survival once the EMs have been diagnosed and treated.

Materials and Methods

This study was conducted with the interventional bronchos-
copy database from the Pulmonary and Thoracic Oncology De-
partment of the Centre Hospitalier Universitaire (CHU) de Saint-
Etienne.

Subjects were either referred to our institution after an EM
diagnosis was confirmed by a bronchoscopic biopsy in a plausible
context of EM or because their imagery suggested an endobron-
chial involvement. The referring institutions were the following:
CHU de Saint-Etienne and 8 hospitals from the Rhone-Alpes re-
gion. According to the French ethics regulations, all cases were
discussed in a multidisciplinary team conference and the proto-
col was approved by the local committee. The patients were then
treated after the informed consent was obtained.

All interventions were performed by the same bronchoscopist
(J.-MV).

Subjects were admitted the day before endoscopic interven-
tion. A chest radiograph was performed before and after the bron-
choscopy. For the majority of patients, pulmonary function tests
were performed before and after intervention. They were dis-
charged the day after the resection or, in the case of a stent inser-
tion, 2 days after.

The endobronchial resection was performed under general
anesthesia in an operating room using a rigid bronchoscope. Ad-
equate ventilation for the patient was provided.

A mechanical resection of the tumor was completed using the
tip of the bronchoscope. Bleeding was controlled by a tamponade
of the tumor with the bronchoscope. An Nd-YAG laser was avail-
able for hemostatic purposes if needed. Once the endoscopic de-
bulking was completed, a cryotherapy or stent insertion was con-
sidered to supplement the therapeutic session.

Relevant clinical information regarding the subject’s outcome
was obtained from the various referring institutions. The TNM
classification from the International Union Against Cancer, 6th
edition, was used in this study [6]. The time interval between EM
and the diagnosis of colon cancer, the overall survival and sur-
vival after EM diagnosis were assessed.
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Results

From 1988 to 2006, 82 patients were treated for EM of
non-pulmonary neoplasms.

Of these, 24 were included provided they had under-
gone an endobronchial resection of the metastase(s)
stemming from the colorectal cancer.

The patients’ baseline characteristics, symptoms and
radiologic findings upon their initial admission to our
center and after the intervention are shown in table 1.

All patients had adenocarcinoma with various differ-
entiation stages. The median time to progression to me-
tastases was 36 months (range 0-144). The median time
associated with the diagnosis of EMs was 53 months
(range 18-144) following the diagnosis of the primary tu-
mor. At diagnosis, 15 subjects (62%) already had a meta-
static disease: 12 with metastases to the lung (including
10 that had undergone a resection), 7 with metastases to
the liver (including 5 that had undergone a resection) and
4 with metastatic mediastinal lymph nodes. Upon the
EM diagnosis, all subjects had known or synchronous
lung metastases.

Four patients did not receive any adjuvant chemother-
apy or metastastic disease treatment. They were all diag-
nosed with EM at the same time as their primary malig-
nancy, and the median age was 78 years (range 70-93).

The number of chemotherapy lines received for the 20
remaining patients varied between 1 and 5. Sixty percent
received more than 3 lines of chemotherapy during the
colorectal carcinoma treatment.

Bronchial stenosis caused by EM was initially treat-
ed in 17 patients (71%) by interventional bronchoscopy
within 4 weeks of the diagnosis. Chemotherapy or che-
motherapy/radiotherapy or chemotherapy/brachythera-
py had been initially given to 7 patients. One patient had
undergone surgery, but without any improvement in his
condition due to a pleural involvement.

Forty-two sessions of endobronchial treatment were
performed in this series. Details pertaining to endoscop-
ic treatments are summarized in table 2. Mechanical re-
section was performed during every session (fig. 1).
When a lesion was considered limited, cryotherapy was
used at its base in order to obtain a local cytotoxic effect.
Silicone stents were inserted when bulging extrinsic
compression from subcarinal lymph nodes was present
(fig. 2). If bleeding occurred before or after mechanical
resection, Nd-YAG was used for photocoagulation pur-
poses. A complete resection was accomplished in 29 in-
terventions (69%). A partial reopening with more than
80% of the normal lumen diameter was only possible in
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Table 1. Baseline characteristics of patients, symptoms and radio-
logic findings in patients upon their first admission to our center
and after intervention

a Baseline characteristics

n=24 %

Sex

Males 12 50

Females 12 50
Age at colorectal cancer diagnosis, years

Mean 59

Range 36-86
Primary tumor location

Right colon 5 21

Left colon 12 50

Rectum 7 29
Initial stage

Stage II 11 46

Stage I1I 10 42

Stage IV 3 12

b Symptoms and radiologic findings

Prior to endo- 24 h after
scopic treat- treatment
ment (n = 24) (n=24)
Performance status
0-1 15 18
2-3 9 6
Symptoms
Dyspnea 16 7
Cough 9 6
Hemoptysis 5 1
Hypoxia 4 1
None 2 10
Chest radiograph findings
Atelectasis 14 4
Parenchymal nodules 6 6
Lung infiltrates 2 2
Pleural effusion 1 1
Hilar mass 3 3
Mediastinal adenopathy 2 2
None 0 0
FEVy, /s 1.4x0.6 1.8x0.7
FEV, % predicted 63£19 78 £26

13 interventions (31%). This was due to one of the follow-
ing conditions: the distal part of the lesion could not be
reached by the bronchoscope, the bleeding was too ex-
tensive, or the risk of a bronchial perforation was deemed
too high by the endoscopist. Mortality in this series is
null.

Endobronchial Metastases from
Colorectal Cancers

Table 2. Endoscopic treatments: number of
sessions, modalities and results

Number of endoscopic sessions (n = 42)

1 14 patients

2 7 patients

3 0 patients

4 2 patients

5 0 patients

6 1 patient
Modality used

Mechanical resection 42

Cryotherapy 7

Silicone stent insertion 4

Nd-YAG 5
Resection

Complete 29

Partial 13

During the endobronchial examination, 1-4 bronchi-
al lesions were found. We did not find any predilection
site for EM. In 4 subjects, an EM was found at the anas-
tomotic site of lobectomy or pneumonectomy. The typi-
cal macroscopic aspect of the EM from colorectal neo-
plasms is a large bulky polypoid-shaped lesion with ne-
Crosis.

A clinical improvement following the intervention
was achieved in 30/42 cases (72%).

A mean increase of 34% (+27%) in the forced expira-
tory volume in 1 s was observed following an endoscopic
intervention.

Eight patients did not receive further treatments. A
complementary treatment with chemotherapy was initi-
ated in 13 patients (54%), and radiochemotherapy was
given in 3 patients (18%) - irradiation of the mediastinal
lymph nodes. In 10 patients, the median delay before a
second endoscopic intervention was 6 months (range 3—
29). When more than 2 sessions were performed, the ob-
served median delay was 15 weeks. In 7 patients treated
with cryotherapy, 5 also developed new EM within
weeks.

All the patients died. Survival following diagnosis of
the primary tumor was 70 months in our study (range
23-245). A survival beyond 5 years was observed in 13
patients (54%). The median survival after EM was 14
months (range 3-40). During this period, 6 patients were
diagnosed with other metastases (brain, bone and liver).
No patient died of asphyxia.
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Fig. 1. An endobronchial metastasis of colorectal cancer in the
right main bronchus, before (a) and after an interventional bron-
choscopy (b).

Discussion

EMs are rare. All studies found in the literature are
thus retrospective. Some studies report a prevalence of
1.5-25% of patients with solid tumors, whereas the prev-
alence of this entity is only 2% at autopsy [1, 7, 8]. Preva-
lence is higher if the definition of EM includes an inva-
sion of the bronchial wall by a parenchymal mass or
lymph nodes.

In 2004, a review of EM included 204 cases [3]. Thirty
of those were metastatic lesions from colorectal neo-
plasms. Carlin et al. [9] included 9 cases in their report.
Our study of 24 patients with EM from colorectal cancer
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Fig. 2. Main carinal obstruction following subcarinal nodal inva-
sion by metastatic colorectal cancer. Before resection (a), after
mechanical resection (b), and after Y stent placement (c).
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treated by endobronchial intervention and by the same
operator is the largest that we are aware of. However, the
results from this study are still limited due to the small
number of patients.

EMs in the Natural History of Colorectal Cancer

In this series, the median age associated with the di-
agnosis of colorectal cancer is 60 years (range 36-86),
which is younger than the commonly reported age of 70.
The primary involvement site does not appear to exert
any influence on the emergence of EM [4].

EMs occur in patients with longer survival from met-
astatic colorectal cancer. In this study, overall survival is
70 months (range 23-245) and is more than 5 years in
54% of patients. Compared with the overall 5-year sur-
vival of metastatic colorectal cancer of 7 and 0-2% in
non-surgical patients [5], the subjects in our study sur-
vived longer.

Other metastatic sites before EM were found in 62% of
our patients. They are reported in 54-87% of cases re-
gardless of the primary tumor [2, 10, 11].

In 75% of these patients, a metastasectomy from either
the liver or lung was possible. This rate is significantly
higher than the reported 10-15%. When solitary, a me-
tastasectomy is performed and a survival gain is possible:
the 5-year survival can reach 35-58% [12].

When the metastasis is deemed unresectable, but the
patient is in good condition, palliative chemotherapy can
be given to improve survival [5, 13].

In our study, the median free interval to EM diagnosis
was 53 months (range 18-144). Carlin et al. [9], Kiryu et
al. [2] and Ormerod et al. [7] reported comparable inter-
vals of 63, 59 and 44 months, respectively, for colorectal
cancers.

The median survival following EM diagnosis is 14
months (range 3-40). All primary tumors included, the
median survival reported in other studies ranges from 9
to 18 months [9, 11, 14]. This seems rather short compared
with the overall survival numbers. However, it is impor-
tant to remember that patients presenting with EM are
already at an advanced stage of their disease and have al-
ready received multiple treatments for their malignancy.
Exceptionally long survivors of up to 150 months have
been reported [3].

Anincrease in the incidence of EM was observed in our
study over the period from 1988 to 2006. In fact, 66% of
patients were referred for an interventional bronchoscopy
after 2001. This could reflect the improvements in treat-
ments offered for colorectal cancer in recent years with
newer chemotherapy regimens and surgical techniques.

Endobronchial Metastases from
Colorectal Cancers

Diagnosing EM

Some studies suggest that EM frequency is underesti-
mated [7, 15, 16]. Bronchoscopy with biopsies is needed
for the diagnosis of this entity. The endoscopic aspect of
this lesion is a bulging or polypoid mass with a necrotic
component that bleeds, although less than renal cell car-
cinoma metastases.

The symptoms of EM are indistinguishable from those
of primary bronchial neoplasms: cough, shortness of
breath, hemoptysis. Radiologic findings include nodules,
atelectasis or lymph node enlargement [2-4, 7-10]. It
might be possible to distinguish primary from second
primary tumors using immunohistochemical studies.

In 52-62.5% of cases, patients are asymptomatic upon
EM diagnosis [4, 11]. While 95% of lung metastases are
seen on CT scans, only 55% of endobronchial lesions are
detected by this technique. A good correlation with bron-
choscopic findings is found when the endobronchial le-
sion is visible on CT [17].

It is not recommended that a bronchoscopy be per-
formed in every patient presenting with parenchymal
lung metastases from colorectal cancer. However, bron-
choscopy can be considered in patients experiencing new
symptoms or presenting with radiological findings com-
patible with an endobronchial involvement.

Therapeutic Management

Bulky lesions of the main and lobar bronchi are ame-
nable to palliative endobronchial treatment [9, 18]. An
interventional bronchoscopy can be considered in cases
of impending asphyxia due to a tumoral invasion of the
carina or trachea. The pulmonary parenchyma distal to
the stenotic region should be assessed as well. For in-
stance, atelectasis with visible air bronchogram is a favor-
able finding [18] (fig. 3).

A subjective improvement in symptoms has been re-
ported by 76% of patients. No death was caused by the
procedure.

Even though comparable series are not found in the
literature, it has been reported that bronchial neoplasms
obstructing the airways can benefit from an interven-
tional endoscopy in 93% of cases, with a low mortality
rate (5/1,000 cases). Morbidity associated with the proce-
dure is 2% due to the risk of bleeding, pneumothorax,
mediastinal emphysema, and respiratory/cardiac failure
(18, 19]. Similarly, other benign endobronchial tumors
causing significant symptoms have also been shown to be
effectively treated using rigid bronchoscopy [20].

Although a general anesthesia is required, an endo-
bronchial intervention improves the patient’s quality of
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Symptoms or radiologic findings consistent
with EMs

l

Bronchial biopsy compatible with EM

l

Tracheal or proximal bronchial lesions
(within reach of the rigid bronchoscope)

/\.

Yes No

l

Mechanical resection

<N

Consider Silicone stent

cryotherapy Nd-YAG . insertion if

at the base of the ~ forhemostatic  gxirinsic

lesion if it is purposes compression

limited component Chemotherapy
| l | and/or

best supportive care

Fig. 3. Indications and contraindications of bronchoscopic treat-
ment.

life and prevents the risk of death due to asphyxia. In this
study, there was no benefit in terms of preventing the re-
currence after cryotherapy. Nevertheless, a laser-assisted
mechanical resection followed by cryotherapy is very ef-
ficient on other tumors [21, 22].

Few stents were inserted due to the local aspect show-
ing a high rate of bulky tumors and a low rate of external
compression requiring stent insertion. Other techniques
such as electrocoagulation and photodynamic therapies
have been successtully used in other centers [12, 18, 20,
23].

In our patients, surgery could not be considered as a
palliative treatment due to the advanced stage of the dis-
ease. External radiation alone does not generally suffice
to relieve atelectasis [24]. Brachytherapy can be consid-
ered in the treatment of tumors with a lesser volume [21,
24]. However, it can be associated with cartilage damage,
and airway obstruction can occur due to pseudomem-
branes or residual stenosis as in the case of 1 patient in
this series [21]. With a success rate of approximately 30%,
chemotherapy alone is not very effective in relieving the
obstruction [25].

Interventional bronchoscopy done prior to radio- or
chemotherapy could be a better option [19]. Doing so will
improve the tolerance to radiotherapy and decrease the
risk of bronchial stenosis or radiotherapy-induced pneu-
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monitis. A better tolerance of chemotherapy treatment
might be observed as well as a decreased risk of obstruc-
tive pneumonia during the neutropenic phase.

More than one therapeutic session was needed in 41%
of subjects due to the recurrent nature of the EM. Inter-
ventional bronchoscopy has the great advantage that if
necessary, it can be repeated, whereas radiotherapy and
brachytherapy are not recommended in regions already
treated. In patients with EM, there was a 15-week period
between 2 treatments, which is similar to what we ob-
served in primary bronchial tumors [26].

Palliative chemotherapy in order to improve quality of
life more than survival seems appropriate in the context
of a multimetastatic disease [5]. If not possible, we recom-
mend a bronchoscopic surveillance to detect new lesions.
This would allow further therapeutic procedures to be
performed electively rather than as an emergency on a
patient with impending asphyxia or critical respiratory
failure.

In the last 30 years, the median survival in patients
with EM has not significantly improved despite advances
in chemotherapy and interventional bronchoscopy. How-
ever, the latter can be considered as a palliative measure
to prevent a distressing event such as asphyxia.

Conclusion

Advances in chemotherapy after surgery have brought
to our practice a new population with increased survival
following the diagnosis of colorectal cancer. In this con-
text, endobronchial metastases might arise in the later
stages of the disease. Clinical or radiological signs of air-
way obstruction should enable us to be aware of a possible
endobronchial involvement. Initial treatment by inter-
ventional endoscopy is safe and can be repeated if needed.
This palliative measure requires a concerted effort by on-
cologists and bronchoscopists because it should be con-
sidered where available in the management of these pa-
tients.
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