
Relapsing Polychondritis (RP) is a multisystem
disease of unknown etiology characterized by

episodic inflammation of cartilage and potentially
progressive degeneration of cartilaginous tissue,
such as auricular, nasal and laryngotracheo-
bronchial cartilage. However, many other proteo-
glycan-rich structures may be involved, such as in-
ner ear, eyes, blood vessels, heart and kidneys (1-
4). RP was first described by Jacksh-Wartenhorst
in 1923, who named it “polychondropathia” (5).
Pearson et al. (6) introduced the term “relapsing
polychondritis” in 1960.

IS THE PATHOGENESIS UNDERSTOOD? 

Although the pathogenesis is unknown, RP is
thought to have several immunologic mechanisms: 

1) Antibodies to collagen type II are present in up
to two thirds of all cases during the acute phase
of the disease (7). However, these antibodies
are widely distributed throughout all cartilages
and are not unique to RP. They have also been
described in 20% of patients with rheumatoid
arthritis (8-10). 

2) The tissue-specific nature of RP suggests that an
autoantigen found only in the affected cartilage
may be the trigger of this disease. Matrilin-1 is a
cartilage matrix protein found uniquely in the au-
ricular, nasal, tracheal and costochondral carti-
lage. A humoral and a cellular immune response
toward matrilin-1 was demonstrated in a patient
with RP (11). Hansson et al. (12) established an
animal model for matrilin 1-induced RP. 

3) Immuno-fluorescence studies of affected carti-
lage have also shown granular deposits of im-
munoglobulin (Ig) G, IgA, IgM and comple-
ment (C) 3 suggesting the presence of immune
complexes (13). 

4) Some authors have found evidence of cell-me-
diated immune responses to various cartilage
components (14). 
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RIASSUNTO
Sebbene venga descritta raramente, la Policondrite Ricorrente (PR) è probabilmente più frequente di quanto la lette-
ratura suggerisca. È una malattia sistemica ad eziologia ignota caratterizzata da poussées infiammatorie ricorrenti
delle strutture cartilaginee. I fenomeni immunitari dimostrati sia nel siero sia a livello tissutale nell’uomo e nell’ani-
male e la risposta terapeutica agli immunosoppressori fanno ritenere che la malattia abbia una genesi autoimmune.
Le strutture cartilaginee più colpite sono quelle auricolari, nasali e laringo-tracheo-bronchiali ed il coinvolgimento
di quest’ultime e dell’apparato cardiovascolare rappresentano le complicanze più gravi ed a prognosi sfavorevole
quoad vitam. La diagnosi si basa sui reperti clinici ed eventualmente sull’esame bioptico delle strutture coinvolte. La
Tomografia Computerizzata e le prove di funzionalità respiratoria sono indagini utili nella valutazione dell’estensio-
ne dell’ostruzione dell’albero respiratorio. Data la rarità della patologia non esistono studi controllati su provvedi-
menti terapeutici, pertanto è difficile identificare la terapia più efficace. I corticosteroidi sono efficaci nel controllo
delle poussées infiammatorie ma non è certo che siano in grado di controllare la progressione della malattia. Altri
farmaci immunosoppressori sono stati utilizzati in forme di PR refrattarie. 
La PR è probabilmente una malattia immunomediata. Dal momento che non esiste un consenso su criteri diagnostici
e sulla terapia, la Policondrite Ricorrente continua a rimenere una sfida diagnostica e terapeutica.



5) An increase in HLA-DR4 antigen was detect-
ed in patients with RP, as in rheumatoid arthri-
tis, although no subtype predominated (15).

An additional indirect evidence of RP being im-
munologically mediated is the ability to control
many of the manifestations of disease by im-
munosuppressive agents, such as corticosteroids.

HOW ADEQUATE IS THE CLINICAL
DESCRIPTION? 

The initial clinical description performed by Jaksch-
Wartenhorst (5) highlights the most common clin-
ical features. He reported a 32-yr-old brewery work-
er in Prague who initially had joint swelling and
pain associated with fever. Later the brewery work-
er developed burning pains in both external ears,
which slowly became swollen. In 3 months the
swelling receded and the tissue shrunk, leaving de-
formity of both pinna. The brewery worker then de-
veloped a painless collapse of the cartilage of his
nose, resulting in a saddle nose deformity. By that
time, there was nearly complete stenosis of both
external auditory canals and there was decreased au-
ditory acuity, even with the canals held open. A
constant mild dizziness and tinnitus were present. 
Since the initial description, more than 700 cases
have been reported adding clinical features (16-19). 
Laryngotracheobronchial complications are severe
manifestations of the disease and predict a poor
prognosis. Respiratory tract involvement occurs
initially in 14% and eventually involves 56% of
cases (1, 2). Airway obstruction can be diffuse or
local involving several mechanisms: 
1) In an active stage of RP, there may be acute

swelling of the walls of the airway, narrowing
the airway.

2) After the acute swelling, the walls of the airway
may become contracted from the resultant post-
inflammation fibrous tissue.

3) Destruction of the laryngeal, tracheal, and/or
bronchial cartilage by the inflammation results
in a dynamic collapse of the airway. Airway tis-
sue changes resulting from the above is a main
cause of death. Infections of the airway or post-
obstructive pneumonia is the other main cause
of death. 

Cardiovascular involvement occurs in 24% to 52%
of patients and usually appears late in the course
of RP; a mean of six years after the onset (1, 2, 20).
The most common abnormalities induced by RP
are aortic regurgitation and aortic aneurysm. Arte-

rial and venous thrombosis occur with or without
vasculitis and may be associated with an antiphos-
pholipid antibody (21). 
Ocular symptoms are eventually present in 50% of
patients; almost any part of the eye can be involved
with inflammation. 
Renal disease, most commonly mild mesangeal pro-
liferation, is rare and may occur independent of an
associated connective tissue disease (e. g., SLE) (22). 
Although frequent, dermatologic manifestations
are nonspecific and could not be defined as char-
acteristic of RP (23). 
Neurologic disease, such as cranial neuropathies,
is particularly uncommon (24).

IS THE DIAGNOSIS ALWAYS CLEAR?

The diagnosis of RP can easily be overlooked due
to its low incidence and atypical initial symptoms.
Moreover many conditions can mimic the clinical
presentation such as infection, allergic reactions,
trauma, tumors, systemic vasculitis or other con-
nective tissue diseases (4, 19). There is often a de-
lay in diagnosis with the initial presentations mis-
diagnosed as infection. Because of the cyclic nature
of RP, there seems to be a response to the antibiot-
ic. Because of recurrence, several antibiotics are of-
ten administered before diagnosis is suspected. 
Trentham et al. (3) reported a mean delay from the
first visit to a doctor until diagnosis was 2.9 years.
The delay was longer than one year for 68% of pa-
tients and one third of patients attended five or
more physicians before RP was diagnosed.
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Table I - Diagnostic Criteria for Relapsing Polychondritis by McAdam
et al. (1)

1. Recurrent chondritis of both auricles

2. Chondritis of nasal cartilages

3. Chondritis of the respiratory tract involving laryngeal and/or
tracheal cartilages

4. Nonerosive inflammatory polyarthritis

5. Inflammation of ocular structures including conjunctivitis,
keratitis, scleritis/episcleritis  and uveitis

6. Choclear or vestibular damage manifest by neurosensory
hearing loss, tinnitus and vertigo 

7. Cartilage biopsy confirmation of a compatible histologic pic-
ture



Diagnostic criteria were first described by
McAdam et al. in 1976 (1) (Tab. I): Biopsy of in-
volved auricular or other cartilage can confirm the
diagnosis, but biopsy may not be necessary in the
presence of a typical clinical presentation. Three of
six criteria need to be present. 
More liberal diagnostic criteria were introduced by
Damiani and Levine in 1979, requiring only one of
three criteria (25) (Tab. II). These two sets of cri-
teria seem to complement each other and several
authors propose using both sets of diagnostic cri-
teria with the diagnosis confirmed if the patient
meets either set. 
A third set of diagnostic criteria were introduced
by Michet et al. in 1986 (2) (Table III). Only one
of two criteria are needed and the criteria overlap
with the prior proposed criteria sets. There has not
been a consistent use of one set of diagnostic cri-
teria over another.
There are no specific or reliable markers for diag-
nosis of RP. In addition there are no reliable mark-
ers to determine disease activity. An elevated ery-
throcyte sedimentation rate is the most frequent
laboratory abnormality. Antinuclear antibodies
(ANA) are uncommon. Indeed, Piette et al. (26) re-
ported that a significant titer of ANA in a patient
with RP strongly suggests the presence of an as-
sociated disorder, such as systemic lupus erythe-
matosus, mixed connective tissue disease or Sjo-
gren’s syndrome. Antineutrophil cytoplasmic anti-

bodies (ANCA) with specificity for both myeloper-
oxidase and proteinase 3 are present in up to 25%
of patients with RP; only 10% of this group had ev-
idence of vasculitis (27, 28). Anti-type II collagen
antibodies do not correlate with disease activity or
severity (3). 
Because of the potential severity of the respirato-
ry manifestations, all patients with RP should un-
dergo evaluation for laryngotracheal involvement,
regardless of the presence of the airway symptoms
(29). Imaging studies, such as computed tomogra-
phy (CT) of the laryngotracheobronchial tree may
show thickening of the soft tissues lining the lar-
ynx, trachea and bronchi, collapse of the lumen
and calcification of the airway wall (30, 31). Mag-
netic resonance imaging (MRI) is superior to CT
in distinguishing between fibrosis, inflammation
and edema (32). 
Pulmonary function tests can assess the nature of
the airway obstruction (33-35). Spirometry typi-
cally shows an obstructive ventilatory pattern. Flow
volume loops demonstrate:
1) whether the obstruction is fixed or dynamic;
2) whether the location of the obstruction is intra-

or extrathoracic. 
Fiberoptic bronchoscopy provides less information
than CT scan and carries a risk for exacerbating air-
way inflammation. 
Echocardiography, cardiac catheterization and an-
giography should be done in patients with promi-
nent symptoms and signs of cardiovascular in-
volvement, such as aortic regurgitation and/or aor-
tic aneurysm to establish severity of illness and to
have a baseline for comparison in followup.

IS PRESENT DAY TREATMENT ADEQUATE?

No single medicinal or surgical treatment is uni-
formly effective in relieving symptoms or prevent-
ing disease progression. Since RP is uncommon,
controlled therapeutic trials have not been feasible. 
Corticosteroids are the mainstay of treatment to
date, they decrease the frequency, duration and
severity of flares; however, they do not prevent dis-
ease progression in more severely affected indi-
viduals (1). Corticosteroids or nonsteroidal antiin-
flammatory drugs (NSAIDs) are used to manage
mild disease such as mild auricular, nasal and cos-
tochondral chondritis, or synovitis. It is uncertain
whether corticosteroids prevent recurrent attacks.
Anecdotal reports of the use of dapsone (100
mg/day), or colchicine (0.6 mg twice daily) have
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Table II - Diagnostic Criteria for Relapsing Polychondritis by Damia-
ni and Levine (25)

1. At least three of McAdam’s criteria, then no histological con-
firmation needed.

2. One or more of McAdam’s signs with histological confirma-
tion.

3. Chondritis in two or more separate anatomical locations with
response to steroids and/or dapsone.

Table III - Diagnostic Criteria for Relapsing Polychondritis by Michet
et al. (2)

1. Inflammatory episodes involving at least two of three sites:
auricular, nasal or laryngotracheal cartilage

2. One of those sites and two other manifestations, including
ocular inflammation (conjunctivitis, keratitis, episcleritis,
uveitis), hearing loss, vestibular dysfunction or seronegative
inflammatory arthritis



been published as an alternatives to corticosteroids
for mild nasal or auricular chondritis (36-41). In 3
patients colchicine aborted acute attacks of chon-
dritis in 2 to 4 days (36, 38). Auricular chondritis
refractory to conventional therapy and dermato-
logic manifestations have been treated successful-
ly with methotrexate (15-20mg/day) (42, 43), Tren-
tham et al. (3) reported methotrexate as the most
efficacious non-corticosteroid agent, although it
has been ineffective in other reports (44-46). For
moderate to severe disease, such as laryngotra-
cheobronchial disease, eye involvement, inner ear
inflammation, systemic vasculitis, aortitis, valvu-
lar heart disease or glomerulonephritis more ag-
gressive therapy is indicated. 
High dose intravenous corticosteroids appear to be
effective in treatment of life threatening acute air-
way obstruction (47), but do not appear of benefit
when there is loss of tracheal cartilaginous support
(1). Apparently, subclinical inflammation in the
aortic wall and in the heart valves continues despite
corticosteroids therapy alone or in combination
with cytotoxic agents (20, 48). At this time, the
risk benefit ratio for long-term use of corticos-
teroids in RP is not well established. Cyclophos-
phamide (2-3 mg/kg/day orally or 1gr intravenous
pulse) (47, 49, 50), azathioprine (2-3 mg/kg/day)
(46, 49, 51), cyclosporine (4-15mg/kg/day) (46,
52, 53) and penicillamine (54) have been employed
with varying success. These agents have never been
compared; hence, there is insufficient evidence on
superiority of one agent over the other.
Other therapies reported in refractory cases are
plasmapheresis, anti-CD4 monoclonal antibodies
and autologous stem-cell transplantation (55-57).
We could find no published information regarding
RP and treatment with anti tumor necrosis factor
(TNF) agents such as infliximab or etanercept. 
Nebulized racemic adrenaline decreases airway in-
flammation during acute flares (58). Nasal contin-
uous positive airway pressure has been used as a
“pneumatic” splint for the affected airway and pre-
vents tracheobronchial collapse (59). Tracheosto-
my is indicated for glottic and subglottic edema
(1, 30, 60). The placement of stents may be used
to prevent collapse or dilate stenotic areas in the
presence of tracheobronchial disease (61). Com-
plications of intraluminal silastic stents include he-
morrhage, sudden asphyxia from stent displace-
ment, aspiration pneumonia if the stent extends
through the vocal cords, mucosal ulcerations or
scarring from chronic used and retention of secre-
tions caused by impaired coughing (62). More re-

cently, self-expandable metallic stents (SEMSs) of-
fer some advantages over silastic stents. SEMSs
are completely assimilated into the endothelium
and incorporated into the tracheobronchial wall in
4 to 6 weeks, preventing migration, encrustation,
infections or accumulation of secretions. It also al-
lows intubation through a tracheal stent if neces-
sary, and it can be place easily by fiberoptic bron-
choscopy in an outpatient setting (31, 61, 63, 64).
The ideal type of stent and the optimal timing of
its placement remain to be established although it
has been suggested that stenting should be consid-
ered early in the course of tracheobronchial disease
(63, 64). External airway splinting to adjacent tis-
sues such as the aorta has been attempted to pre-
vent tracheal collapse with inconsistent results. Ex-
perience in laryngotracheal reconstruction is lim-
ited and not encouraging. 
Patients with acute inflammatory heart block may
benefit from systemic corticosteroids. However, a
permanent pacemaker may be requiered. Although
severe cardiac valvular disease or a large vessel
aneurysm warrants surgical intervention, long term
results are disappointing (65). High rate of para-
prosthetic dehiscence has been reported within a
few months of surgery. Because of silent aortitis
may persist despite treatment with corticosteroids,
patients who undergo aortic valve replacement
should also have prophylactic composite graft re-
placement of the ascending aorta with coronary
artery reimplantation (39, 44). Isolated aortic valve
replacement increases the risk of aortic root
aneurysm and secondary prosthesis dehiscence (66). 
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