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Abstract

Background: Tracheobronchial malignant stenosis is a life-threatening condition which may cause recurrent
infections due to lung atelectasis. Despite immunotherapy is less toxic than standard chemotherapy, recurrent lung
infections may represent a challenge for this treatment.
We report a clinical case of a patient with metastatic squamous cell carcinoma suffering from pulmonary infections
due to central airway obstruction who underwent endoscopic recanalization followed by immunotherapy.

Case presentation: A 64 year-old man was referred to our attention for the management of metastatic squamous
cell carcinoma obstructing the right main bronchus with recurrent pulmonary infections. Patient exhibited strong
positive PD-L1 expression (> 50%). Advanced disease stage contraindicated surgical treatment. Although therapy
with immune check point inhibitors was indicated as first-line treatment, recurrent pulmonary infections made it
unfeasible. Therefore, we planned a combined approach including endoscopic recanalization of central airway in
order to resolve lung atelectasis, and lung infection followed by immunotherapy treatment with pembrolizumab in
order to avoid local and systemic disease progression.

Conclusions: At 16-week follow-up, the patient was alive in stable disease with improvement of clinical condition
and no signs of lung infection.
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Introduction
Recurrent pulmonary infections is a major challenge for
Immune Checkpoint Inhibitors (ICIs) treatment in ad-
vanced lung cancer. Central airway malignant stenosis is
a life-threatening condition which may cause severe re-
spiratory distress and recurrent infections due to lung
atelectasis [1].
Therapy with monoclonal antibodies directed against

PD-1 or its corresponding ligand, PD-L1, has yielded im-
pressive results in recent clinical trials, and it is a prom-
ising new treatment option for selected patients with

advanced NSCLC [2]. Despite immunotherapy is less
toxic than standard chemotherapy, recurrent lung infec-
tions may represent a limiting factor for this treatment.
Herein, we report a clinical case of a patient with meta-

static squamous cell carcinoma suffering from pulmonary
infections due to central airway obstruction who underwent
endoscopic recanalization followed by immunotherapy.

Case presentation
A 64 year-old male smoker was referred to our Department
for the management of metastatic squamous cell carcinoma
with central airway obstruction and recurrent pulmonary
infections. Immunohistochemistry showed strong positive
expression of PD-L1 (> 50% of tumor cells) with no EGFR
or ALK genomic tumor aberrations. The patient suffered
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from recurrent episodes of pneumonia related to the atelec-
tasis of right lung (Fig. 1), and exhibited severe acute re-
spiratory distress, and poor performance status (ECOG 3).
Chest CT scan performed at the admission showed a severe
stricture of the right main bronchus (Fig. 2a) with atelec-
tasis of the middle lobe and pneumonia of right lower lobe
(Fig. 2b). Though Pembrolizumab was indicated as first
therapeutic option, this strategy was unfeasible due to the
recurrent episodes of obstructive pneumonia of right lung.
Thus, after multimodal assessment the patient was sched-
uled for endoscopic recanalization of right main bronchus
before starting ICI treatment.
The procedure was performed under general anaes-

thesia; the patient was intubated with a 8,5 mm rigid
bronchoscope (Stortz, Tuttlingen, Germany); the right
main bronchus was completely obstructed by tumor at
the level of the carina (Fig. 3a). Mechanical coring with
rigid bronchoscopy, debulking with forceps, and control
of bleeding with Nd:YAP laser (LokkiLis Laser-Bryan
Corporation, Woburn, Mass) were used to resect the
tumor and to obtain the complete recanalization of the
right main bronchus and of the middle and lower bron-
chus (Fig. 3b). A fully covered SEMS (Tracheobronxane
Silmet; Novatech SA; France, size:14 mm diameter; 40
mm length) was then inserted into the right main bron-
chus (Fig. 3c) to maintain airway patency (Fig. 3d). The

day after the procedure the dyspnea disappeared, and
patient was discharged three days later. In the following
two weeks, patient did not show clinical signs of pneu-
monia and presented an improvement of performance
status (ECOG 1); chest CT scan (Fig. 2c) confirmed the
complete resolution of atelectasis and pneumonia.
Therefore, he was eligible to receive Pembrolizumab
200 mg e.v. every 21 day. At 16 weeks follow-up, the pa-
tient was still alive and no further lung infections were
recorded; chest CT scan (Fig. 4) showed a local reduc-
tion of tumor size without sign of lung infection.

Conclusions
The treatment of the present case was particularly
challenging due to the advanced stage of disease, and
the poor clinical condition of the patient character-
ized by recurrent pulmonary infections, and severe re-
spiratory distress due to central airway obstruction.
Thus, we planned a new multimodal approach, not
previously reported, which involved endoscopic cen-
tral airway recanalization followed by ICI treatment
with pembrolizumab. Our strategy was in line with
Jeon et al. [3] and of Stratakos et al. [4] who showed
that patients undergoing adjuvant chemotherapy and/
or radiotherapy after endoscopic airway recanalization

Fig. 1 Chest x-rays showed pulmonary atelectasis involvement due to the cancer progression associated with four recurrent episodes of
lung infection
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Fig. 2 Chest computed tomography scan at the admission, showed
the obstruction of the right main bronchus (black arrow) (a), the
atelectasis of the middle lobe and the pneumonia of lower lobe
(white arrow) with pleural effusion (b). The endoscopic
recanalization with stent placement allowed to obtain the resolution
of atelectasis and lung infection (c)

Fig. 3 The picture edited the main steps of endoscopic
recanalization. Complete obstruction of the right main bronchus
from the level of the carina by an extrinsic tumor (a); complete
recanalization of the right main bronchus, middle and lower lobe
bronchus (b); insertion of the stent with a dedicated delivery
catheter to cover the right upper lobe where the tumor originated
(c); patency of right main bronchus after stent insertion (d)

Fig. 4 Chest CT scan performed before (Part a), and 16 weeks after
immunotherapy (Part b) showed a reduction in tumor size (white
arrow) without sign of lung infection
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exhibited a longer survival than those who received
recanalization alone.
As pembrolizumab therapy is associated with a risk

of immune-mediated pneumonitis, the endoscopic re-
canalization of central airway was planned before
starting ICI treatment in order to (i) favour the reso-
lution of atelectasis, (ii) improve dyspnoea and gen-
eral clinical status of the patient, and (iii) minimize
the risk for immune-mediated pneumonitis. Following,
the rationale of ICI treatment with Pembrolizumab
was to prevent systemic and local disease progression;
FDA and EMA have approved Pembrolizumab as first
line treatment in patients with advanced NSCLC and
PD-L1 strong expression, as the present, based on the
results of KEYNOTE-024 study [5].
From a technical point of view, we preferred to use

a SEMS rather than silicone stent due to presence of
severe external compression that caused distortion
and obstruction of right main bronchus [6–8]. In
addition, the ICI treatment was started two weeks
after the endoscopic recanalization, when a complete
resolution of atelectasis and pneumonia was achieved
as confirmed by improvement of patient’s clinical
condition, and by chest CT scan findings.
Finally, our report proposes a new strategy in the man-

agement of advanced lung cancer patients with recurrent
infections due to central airway obstruction involving
local endoscopic airway recanalization followed by ICIs
treatment. Obviously, our impression should be corrobo-
rated by larger experiences, before drawing definitive
conclusions.
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