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Abstract

Relapsing polychondritis (RP) is a multisystemic rheumatic disease characterized by widespread
and potentially destructive inflammatory lesions of the cartilage. The rarity of this disease and the
lack of pathological diagnostic laboratory tests can occasionally lead to delayed diagnosis. We
herein describe a 51-year-old woman with RP. She was sent to our hospital 4 days after the
development of an upper respiratory tract infection with difficulty breathing. Her clinical condi-
tion significantly improved after the performance of extracorporeal membrane oxygenation sup-
port in an awake state, implantation of a tracheal stent, and administration of steroid therapy.
Airway involvement of RP may be life-threatening. In this case, endotracheal intubation would
have undoubtedly been very dangerous. Extracorporeal membrane oxygenation can be per-
formed in an awake state to maintain oxygenation and improve the chance of survival.
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recurrent inflammation and destruction of
cartilage tissue. The fatality rate of RP
increases significantly once the airway
becomes involved. Because its initial symp-
toms are atypical, RP is often misdiagnosed
as asthma or chronic obstructive pulmo-
nary disease in the early stages. We herein
present a case in which a patient developed
severe RP-induced airway stenosis that was
further complicated by serious respiratory
failure. The patient consented to tracheal
stent implantation under extracorporeal
membrane oxygenation (ECMO) support.

Case presentation

A S5l-year-old woman with a history of
asthma presented to the hospital after having
experienced dyspnea and chest distress for 3
days after long-distance travel. The physician
diagnosed her with an acute asthma attack.
However, after treatment with inhaled corti-
costeroid and long-acting beta-agonist thera-
py, her symptoms did not improve and instead
continued for a further 2 days.

A chest computed tomography scan
revealed tracheal stenosis from the glottis
to above the carina, with a length of 8.5
cm and anteroposterior diameter of 1 to
2mm (Figure 1(a)—(d)). There was no evi-
dence of pneumonia. Physical examination
revealed saddle-nose deformity and auricu-
lar chondritis (Figure 2), and the patient
was diagnosed with RP Dbased on
McAdam’s criteria (respiratory tract chon-
dritis, nasal chondritis, and auricular
chondritis)." The respiratory physician rec-
ommended methylprednisolone at 40mg
once a day, but the patient’s symptoms
did not improve with this treatment.

The patient was provided with a mask
for oxygen inhalation, and arterial blood
gas analysis revealed a pH of 7.21, pCO,
of 72.6mmHg, pO, of 56mmHg, and
pO,/Pa0, of <150. The patient was subse-
quently admitted to the intensive care unit.

The patient’s symptoms of dyspnea,
especially coughing, worsened during her
hospital stay; her lowest pO,/PaO, was
<100. After a consultation, the multidisci-
plinary team, including respiratory physi-
cians and anesthesiologists, stated that the
patient was at significantly high risk of
requiring an artificial airway. Because
airway stenosis can quickly become irre-
versible, the physicians decided to perform
ECMO without artificial airway support
because the patient was conscious. This
was performed to prevent respiratory fail-
ure and prepare the patient for further
treatment by placement of an airway stent.

Veno-venous (V-V) ECMO catheteriza-
tion was conducted after shallow sedation
with dexmedetomidine and local anesthesia
with lidocaine. At initiation of ECMO, the
mode was V-V, the intubation sites were the
right femoral vein and right internal jugular
vein, and the tube sizes were 16F and 22F,
respectively. After the operation, the pCO,
was adjusted to 45 to 5S5mmHg and the
SpO, was adjusted to >96%, upon which
the patient’s symptoms drastically improved.

The stent for the main trachea was placed
while the patient was under anesthesia on
her 5th day in the intensive care unit.
Implantation of a silicone airway stent was
initially attempted, but this was unsuccessful
because the patient had serious glottic edema
and a rigid bronchoscope could not be used.
A metal bare stent (diameter, 18 mm; length,
50 mm; MicroPort, Shanghai, China) was
then placed in the airway (Figure 3(a)—(d)).
After implantation of the stent, the patient
began to use the ventilator. A combination
of local and systemic hormone therapy was
adopted, and a bronchoscopy test revealed
that the left and right sides of the main bron-
chus were patent (Figure 4). Meanwhile,
the ventilator revealed that the tidal
volume was 331 to 384 mL.

Pathological examination showed prolif-
eration of fibrous tissue close to the periph-
ery of the cartilage with a small amount of
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Figure 1. (a—d) Chest computed tomography showed narrowing of the whole main bronchus, blockage of
the lobe bronchus, narrowing of the left and right main bronchus, and increased air volume of both lungs.

Figure 2. (a) Endoscopic view of tracheal stricture. (b) Bronchoscopic imaging after esophageal stenting.
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Figure 3. (a—d) After the tracheal stent was implanted, the main bronchus stenosis resolved; however, the

left and right main bronchus remained stenotic.

inflammatory cell infiltration and mild car-
tilage degeneration (Figure 5).

On the 9th day in the intensive care unit,
the patient was weaned from ECMO sup-
port. Because the patient’s tracheal lesion
was severe, the methylprednisolone dosage
was gradually reduced to 20mg daily
during her hospital stay. After discharge,
prednisone was recommended at a dose of
10mg with adjustment at the outpatient
service.

Discussion

Because of better management of RP-
related complications, the survival rate of

patients with RP reportedly improved
from 55% in 1986 to 94% in 1998.°
However, the mortality rate remains high
in patients with airway involvement.
About 50% of patients may experience
airway involvement and 20% may experi-
ence upper airway collapse, which can
involve the cartilage of both the upper
and lower airways.>*

Tracheal stent implantation is an effec-
tive surgical treatment for preserving
airway patency in patients with tracheal ste-
nosis due to RP.>° Silicone stents are pre-
ferred for patients with mild tracheal
stenosis. The tracheal stenosis in the present
case was severe, and a silicone stent could
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(a)

Figure 4. After the tracheal stent was implanted, the main bronchus stenosis resolved.

Figure 5. Microscopic examination revealed proliferation of fibrous tissue close to the periphery of the
cartilage with a small amount of inflammatory cell infiltration and mild cartilage degeneration.

not be implanted because of the rigid bron-
chial tube. However, a metal stent was
easily placed without dislodgement or shift-
ing. Tracheal stent implantation can be
considerably difficult and dangerous in
patients with severe airway stenosis caused
by RP. For tracheal stenosis as serious as
that in the present case, artificial airway
establishment is highly dangerous; in such
cases, acute respiratory failure caused by
asphyxia can be avoided by using
ECMO.” Previous research has indicated
that ECMO can successfully assist patients

with RP in terms of airway repair.®
Notably, the serious airway stenosis in the
present case is considerably rare in clinical
practice.

In general, patients with early-stage
airway stenosis exhibit no obvious symp-
toms. In the present case, the computed
tomography scan showed significant steno-
sis, which was visible from the epiglottis
down to the left and right principal bronchi,
in addition to significant respiratory failure.
After consultations with relevant special-
ists, and considering the infeasibility of
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endotracheal intubation, an unconventional
ECMO method was adopted for treatment.

When a patient is conscious, general
anesthesia may result in respiratory depres-
sion or suffocation. For this reason, the
ECMO catheterization was performed
under local anesthesia in the present case.
To prevent an emergency situation, Arrow
catheters (Teleflex, Wayne, PA, USA) were
indwelt beforehand in the femoral vein and
femoral artery for rapid veno-arterial
ECMO. Fortunately, the V-V ECMO cath-
eterization process was smooth and no
emergency occurred.

In our institution, the emergency plan
for patients with airway stenosis considers
preventive retention of vascular access to
prevent sudden cardiac and respiratory
arrest during catheterization. Currently,
there is no reference regarding whether
ECMO should be used as a preventive mea-
sure in airway treatments for patients with
airway stenosis. Numerous articles have
reported that early prophylactic ECMO
catheterization can successfully prevent
sequelaeg’lo; however, there is a scarcity of
high-quality studies at the present time.

At the time of this writing, glucocorti-
coids were the only drugs that had been
approved for RP treatment.'' High doses
of intravenous methylprednisolone may be
necessary for treatment of acute respiratory
distress. Glucocorticoids are used to control
acute airway flare-ups and reduce their
severity, duration, and frequency. In the
present case, the patient had received
long-term inhalation and intravenous injec-
tion of glucocorticoids before the disease
was confirmed, but this treatment was
ineffective. We consider that this might
be attributed to the excessively low
dose of glucocorticoids administered.
Immunosuppressants (e.g., methotrexate,
cyclophosphamide, and cyclosporine A)
are mainly applicable for patients with hor-
mone resistance or intolerance and in those
who develop relapse after hormone

discontinuation.'? If the aforementioned
drugs are combined during tracheal stent
placement in a patient with RP, there is a
high risk of secondary infection during the
procedure.

Tracheal stent implantation with ECMO
support has been shown to be a feasible
method for patients in the terminal stage
of RP. We hope that further clinical under-
standing of RP can be attained to allow for
earlier diagnosis and treatment.
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