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Critical airway involvement in relapsing

polychondritis

Camilla Gorard," Saleheen Kadri®

SUMMARY

Relapsing polychondritis (RP) is a rare multisystem
disease characterised by progressive inflammation and
destruction of cartilaginous structures. Airway
involvement in RP occurs in approximately 50% of cases.
We present a 70-year-old woman with a diagnosis of
early adult onset asthma. She required multiple hospital
admissions for recurrent episodes of acute severe
dyspnoea for 1 year. These were treated as asthma.
Months later she developed saddle nose deformity and
hoarseness of voice. CT revealed tracheal/bronchial wall
thickening and luminal narrowing. Based on these
findings, RP was diagnosed. Insertion of a
tracheobronchial stent was necessary due to severe
tracheobronchomalacia. This intervention improved the
patient’s dyspnoea immediately. This case is reported to
raise awareness of airway involvement in RP and discuss
its current management. Early diagnosis of RP is
essential to allow prompt treatment and to decrease the
risk of life-threatening airway collapse.

BACKGROUND
Relapsing polychondritis (RP) was first described as
‘polychondropathia® by Jaksch-Wartenhorst in
1923." RP is a multisystem relapsing—remitting
disease of unknown aetiology with episodes of
recurrent inflammation of cartilaginous structures.
Common cartilaginous tissues involved are: laryngo-
tracheobronchial tree, pinna, nose and peripheral
joints. Non-cartilaginous tissues such as the skin,
eyes and cardiovascular system can also be damaged.
There are approximately 600 cases of RP
reported worldwide.” RP is a challenging condition
to diagnose; symptoms vary and it often goes mis-
diagnosed. We report a case of RP who presented
atypically and posed a great diagnostic challenge.

CASE PRESENTATION

A 70-year-old-woman presented with 3-day history
of acute worsening dyspnoea, chest tightness, anter-
ior neck pain and cough productive of white
sputum. She had been experiencing worsening
breathlessness; and was housebound for the preced-
ing year due to limited exercise tolerance.

She had been admitted to hospital twice during
the previous 6 months for presumed exacerbations
of asthma. Improvement was observed following
treatment with steroids, nebulisers, antibiotics and
aminophylline. Chest radiographs on these admis-
sions revealed areas of streaky opacification in the
left lower lobe, representing infection or atelectasis.

She was diagnosed with asthma at the age of
21 years on the basis of suggestive symptoms, 20%

diurnal variation of peak expiratory flow rate
(PEFR) and clinical response to bronchodilator and
steroid therapy. Her asthma had been well con-
trolled until 2years ago. She is a life-long
non-smoker.

On this admission, she was distressed with a high
respiratory rate of 32 breaths/min. O, saturation
was 93% on 4.0 L O,/min. PEFR was 150 L/min
which was 43% of her normal PEFR. Respiratory
examination revealed symmetrically reduced chest
expansion, dull percussion note at the left lung
base and global expiratory wheeze. Chest radio-
graph was unremarkable. Inflammatory markers
were mildly elevated.

She improved with standard asthma therapy of
salbutamol nebulisers, antibiotics, intravenous
hydrocortisone, magnesium sulfate and aminophyl-
line. However, 1 week following admission, she
deteriorated acutely with dyspnoea. Chest radio-
graph now revealed increased density in both lower
lobes. Associated markedly elevated inflammatory
markers also indicated superimposed infection. She
was transferred to the intensive care unit requiring
invasive ventilation and ultimately a percutaneous
tracheostomy. An echocardiogram during this
admission was unremarkable with normal biventri-
cular function. High-resolution CT of the chest did
not show any evidence of interstitial pneumonitis.
The patient’s condition eventually improved and
she was discharged 3 weeks later.

Two months later she developed hoarseness of
voice and saddle nose deformity (figure 1); and
was therefore readmitted for further investigation.
Further questioning revealed that she had been
experiencing pain in her nose and anterior ribcage
for the past year, indicating nasal chondritis and
costochondritis, respectively.

INVESTIGATIONS

CT of the chest revealed diffuse thickening and
luminal narrowing of the distal trachea and main
bronchi (figure 2). Bronchoscopy showed tracheo-
bronchomalacia, tracheobronchial wall inflamma-
tion and disappearance of tracheobronchial
cartilage rings.

Positron emission tomography identified inflam-
mation of multiple cartilaginous  structures.
Fluorine-18 deoxyglucose uptake was increased in
the nasal cartilages, rib cartilages and tracheobron-
chial tree. A cartilage biopsy from her nasal septum
showed non-specific  inflammatory  changes.
However, a transbronchial biopsy demonstrated
‘collagen necrobiosis’ indicating RP
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Figure 1 Saddle nose deformity in the patient.

TREATMENT

The patient’s clinical features and imaging pointed to a diagno-
sis of RP She was given 500 mg intravenous methylprednisolone
daily for 3 days. Subsequently she received 60 mg oral prednis-
olone and 100 mg cyclophosphamide daily. Prednisolone was
then slowly weaned.

Two months later, because of significant airway obstruction
(tracheobronchomalacia), a self-expanding metallic stent (SEMS)
was inserted at bronchoscopy. A SEM trouser stent was posi-
tioned in the trachea with the proximal end at the level of the
mid-T2 vertebra and the distal limbs extending into the left and
right main bronchi.

Figure 2 CT of the chest (in expiration) of the patient showing
thickening and luminal narrowing of the main bronchi; indicated by
arrows.

OUTCOME AND FOLLOW-UP

Following tracheobronchial stent insertion, her respiratory
symptoms and physical functional status improved significantly
and she was discharged. Immediately prior to stent insertion a
pulmonary function test showed that forced expiratory volume
in 1sec (FEVy) was 0.74 L (39% predicted), forced vital cap-
acity (FVC) was 2.56 L (110% predicted) and FEV,/FVC ratio
was 29%. A pulmonary function test immediately following
stent insertion is unavailable as she was too unwell to do this.

Unfortunately 2 months later she presented again with acute
severe dyspnoea and wheeze. Clinically there were coarse
crackles and dull percussion note at her left lung base. Chest
radiograph featured collapse of the lower lobe of left lung
(figure 3).

Bronchoscopy revealed obstruction of the bronchial limb of
the stent with thick mucus secretions. Distal to the stent the
airways had collapsed and the bronchial mucosa was inflamed.
Repeated bronchoscopies were performed to evacuate the thick
mucus secretions. Associated infections were treated with anti-
biotics and she remained on maintenance immunosuppressive
therapy. The patient developed extreme anxiety and palliative
care input was sought regarding this. However, her symptoms
gradually improved and she was discharged home.

Currently she is being closely monitored as an outpatient.
Her latest pulmonary function test from March 2014 showed
that FEV; was 0.66 L (35% predicted), FVC was 1.83 L (80%
predicted) and FEV/FVC ratio was 36%.

DISCUSSION

Literature on RP is sparse. The incidence is approximately 3.5
per 1000000.> > RP has a peak incidence between 40—
60 years, but can occur at any age.* Although RP affects men
and women equally, severe airway manifestations are three times
more likely in women.

The exact aetiology of RP is unknown. It is an immune-
mediated disease most likely targeting type II collagen found
mainly in cartilaginous structures and the eye.’ ¢ Antitype II col-
lagen antibodies are found in about a third of patients.’

Figure 3  Chest radiograph of the patient showing left lower lobe
collapse and evidence of obstruction. The tracheobronchial stent is
indicated by arrows.
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Box 1 Summary of 6 diagnostic criteria for relapsing

polychondritis*

Diagnostic criteria for relapsing polychondritis (>3 for diagnosis)
Recurrent chondritis of both auricles

Seronegative inflammatory arthritis

Nasal chondritis

Inflammation of ocular structures

Chondritis of respiratory tract

Cochlear and/or vestibular damage (hearing loss, tinnitus, vertigo)

On average it takes 3 years between manifestation of the first
symptom to RP diagnosis.” Currently, no specific diagnostic
tests for RP exist; and diagnosis relies largely on clinical fea-
tures. Six diagnostic criteria of RP have been established which
are summarised in box 1.* * ® Diagnosis of RP is made by the
presence of three or more of these clinical criteria; or one clin-
ical criterion and histological confirmation; or chondritis in two
or more sites with treatment response.® * 8

In almost all patients the presenting symptom is auricular
chondritis.* Arthralgia, with or without arthritis is the second
commonest presenting symptom.* It is noteworthy that neither
of these symptoms occurred in the present patient. This makes
this case of RP atypical.

Airway involvement while uncommon at presentation, occurs
in approximately 50% of patients with RR’ Clinical manifesta-
tions of RP with airway involvement include dyspnoea, cough,
wheeze, stridor, hoarseness and aphonia.'® Tracheomalacia,
bronchomalacia or tracheobronchomalacia is caused by recur-
rent airway chondritis and is associated with poor prognosis.'!
Airway manifestations are the commonest cause of morbidity
and mortality in RR® *

The patient presented here was diagnosed with severe exacer-
bations of asthma prior to diagnosis of RR This is not the first
case of RP misdiagnosed as asthma.'”™'® Reasons for delayed
diagnosis in the present patient include: (1) transient improve-
ment with steroid therapy, (2) dyspnoea and cough were the
presenting symptoms, (3) absence of auricular chondritis and
arthralgia (she however had non-specific costochondritis) and
(4) late development of saddle nose deformity. Other case
reports deduce similar reasons for airway involvement in RP
misdiagnosed as asthma.'* 17

For these reasons it is imperative that RP is distinguished
from asthma, to aid management and prevent severe airway
manifestations. In RP (unlike asthma), inhaled corticosteroids
and bronchodilators are ineffective, spirometry demonstrates
upper airway obstruction, CT imaging can reveal thickening and
stenosis of the airways, and bronchoscopy can show inflamma-
tion, narrowing or collapse of the airways.” 1% 18 1

Moreover it is essential to examine the auricle, nose and
joints in patients presenting with asthma attack-like symptoms
to differentiate between these airway diseases.

Currently there is no standard treatment for RR No clinical
trials have been carried out due to its rarity. Therefore, current
medical therapy for RP is largely empirical and established on
case reports.”’ Despite this, RP generally responds to steroids
and other immunosuppressive agents.

Corticosteroids are first-line therapy. They reduce severity and
frequency of relapses.” *! A low maintenance dose of steroid is
used to prevent relapse and the dose is increased during flare ups.
However, there is no evidence that corticosteroids alter the
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natural progression of RR Steroid-sparing agents such as cyclo-
phosphamide, methotrexate, azathioprine and cyclosporine, are
also used and seem to help.?* To date there is no evidence that
one is more effective at preventing exacerbations than another.??

Initial case reports suggest some biological therapies are of
use in RB namely tumour necrotic factor-oo (TNF-o) and
anti-CD4 monoclonal antibodies.”* #* A case report describes
complete remission of RP with airway involvement following
administration of infliximab (TNF-a antibody), used in other
immune-mediated diseases including Crohn’s disease and
rheumatoid arthritis.>> Complete remission was also reported in
patients with severe airway RP following autologous stem cell
transplantation or administration of oral bovine type 1I colla-
gen.”® 27 However, these case reports of successful novel therap-
ies may be coincidental since RP is relapsing-remitting. Clinical
trials and longer follow-ups are required to test these potential
therapies for RR

Failure of early diagnosis of airway involvement in RP can
lead to irreversible cartilage damage. Steroids or other immuno-
suppressants are ineffective in these advanced cases.”® Instead
airway interventions are required such as, balloon dilation, tra-
cheobronchial stents, tracheostomy or tracheal and laryngotra-
cheal reconstructions.

Tracheobronchial stents in patients with major airway stenosis
or collapse can be a life-saving option. Stents maintain airway
patency and prevent airway collapse. They can alleviate airflow
obstructions caused by RP and provide immediate symptomatic
relief.” Numerous studies report immediate improvement in dys-
pnoea following stent insertion, with some patients even return-
ing to their normal active lifestyle.” ' 2® Thus they can provide
chronic palliation.

The two main types of stents are silicone or SEMS. SEMS are
permanent while silicone stents more readily removed. The
optimal type of airway stent and ideal timing of its placement
remains enigmatic.'! Complications of airway stenting include
aspiration pneumonia, tracheobronchial wall erosion, granulation
tissue formation, secretion retention and recurrent infection.?® 3°
In view of these potential complications stents are only inserted
in patients who are unresponsive to medical therapy.'

Awareness of early airway involvement in RP is essential for
prompt diagnosis and allows treatment to prevent life-
threatening airway collapse. High-dose corticosteroids are used
to prevent and delay irreversible airway cartilage loss. However,
once cartilage is lost, airway stenting is required to maintain
airway patency.

Learning points

» Relapsing polychondritis (RP) is a rare condition
characterised by recurrent inflammation and destruction of
cartilaginous structures.

» RP is a challenging clinical diagnosis and often overlooked.

» Asthma can mimic RP when the airways are involved.

» Airway involvement in RP requires corticosteroids/
immunosuppressants and if severe may require tracheal and/
or bronchial stenting.
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