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a b s t r a c t

Relapsing polychondritis is a rare and potentially fatal autoimmune disease of unknown etiology,
characterized by inflammation and destruction of different cartilaginous structures, including the ear,
nose, larynx, trachea, bronchi, peripheral joints, eye, heart and skin, with high risk of misdiagnosis. The
spectrum of clinical presentations is protean and may vary from intermittent episodes of painful and
disfiguring auricular and nasal chondritis or polyarthritis to severe progressive multi-organ damage. A
laryngotracheobronchial involvement appears in nearly half of patients and is complicated by local
obstructions, which may be life-threatening. A highly medical specialized approach is required for
diagnosis of relapsing polychondritis. This review comprehensively examines the literature related to the
clinical sceneries of the disease and focuses on both diagnostic tools used in clinical studies and recent
findings related to its etiopathogenesis.

� 2014 Elsevier Ltd. All rights reserved.

Relapsing polychondritis (RP) is an uncommon autoimmune
disorder characterized by widespread, destructive, inflammatory
lesions of cartilaginous and different connective tissue structures:
its clinical manifestations include recurrent chondritis of ears, nose,
larynx and tracheobronchial tree, which might lead to floppy ears,
saddle nose, and laryngotracheal stenosis in advanced cases.
However, all types of cartilage may be involved, such as the hyaline
cartilage of peripheral joints and the fibrocartilage of extra-
articular sites, as well as proteoglycan-rich tissues including the
media of the arteries, the conjunctiva and sclera of the eye [1].

1. History and epidemiology

RP was firstly described by Jaksch-Wartenhorst in 1923 with the
name “polychondropathia” [2]; in 1960 Pearson et al. suggested the
name “relapsing polychondritis” to highlight its episodic and
recurrent nature [3]. In 1976 McAdam et al. proposed the first
diagnostic criteria for RP [4], later expanded by Michet et al. [5].
This disorder is estimated to occur with an incidence of 3.5 per

million/year [6,7], and affects all ethnic groups, though a predom-
inance in the Caucasian population has been noted [1]. The peak
age at disease onset is the fifth decade of life [1,4,5], but RP may
appear during childhood and as late as the eighth decade [8e11]. As
regards sex distribution, the male-to-female ratio has been esti-
mated to be between 1:2.5 and 1:3 [1,11], while other studies re-
ported no differences among genders [4,5]. The association with
other autoimmune disorders, myelodysplasia and/or systemic in-
flammatory conditions is found in 25e30% of adult patients with RP
[8,12].

2. Etiology and pathogenesis

RP does not appear as a familiar disease, although an association
with HLA-DR4 has been described, and the extent of organ
involvement has been found negatively associated with HLA-DR6
[12]. Other examinations evaluating HLA class II allelic distribu-
tions showed some significantly increased allele frequencies in RP
patients, suggesting that immunological mechanisms might play a
relevant role in the disease pathogenesis [13].

Firstly, the main pathogenetic hypothesis was that clinical
manifestations were secondary to a vasculitis. However, it was
unclear whether vascular inflammation was an associated sign or
the cause of RP itself [4]. To date, the etiology of RP is not clearly
defined, but the pathogenesis should involve an autoimmune
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reaction to type II collagen, present in the cartilage and in the sclera.
In fact, anti-cartilage antibodies are detected in at least 33% of RP
patients, and their titers appear to correlate with disease severity
[14,15]. In addition, auricular chondritis similar to that observed in
human RP can be induced in mice and rats by immunization with
native type II collagen [16,17]. Since titers against the native type II
collagen were substantially higher than titers against constituent
alpha-1 (II) chains, Foidart et al. argued that the formation of an-
tibodies to type II collagen might represent a primary event in the
pathogenesis of RP and not a consequence of cartilage destruction
[15]. Moreover, circulating antibodies against corneal epithelium
were also determined, providing further evidence for an autoim-
mune origin of the disease [18]. Later, Alsalameh et al. found par-
allel humoral and cellular immune reactivities against collagens
type IX and XI, in combination with collagen type II, believing that
these observations were epiphenomena resulting from a specific
cartilage damage [19].

Alternatively, an autoimmune response in RP patients can be
driven also by antibody production and T cell response against
matrilin-1, a cartilage matrix protein prominent in tracheal, auric-
ular, and nasal cartilages [20,21].

Anyway, the autoimmune pathogenesis is hypothetically
induced by different noxae (such as trauma, toxins or infectious
agents), which lead to the exposure of connective tissue or cell
membrane self-epitopes in genetically susceptible individuals [22].
The subsequent inflammatory response would perpetuate enzy-
matic and oxygen metabolite-mediated connective tissue degra-
dation [23]. Cytokines released during this inflammatory process
can both amplify the pathologic process, and induce constitutional
symptoms. In particular, tumor necrosis factor-a can induce syn-
thesis and release of matrix-degrading proteinases from chon-
drocytes [15].

3. Clinical manifestations

In over 80% of patients RP is disclosed by auricular chondritis
and polyarthritis, though every organ can be involved. Constitu-
tional symptoms including fever, weight loss, night sweats, fatigue
and lymphoadenomegaly have been largely documented [1,12].

Auricular chondritis might occur as an isolated clinical sign,
characterized by inflammation of the cartilaginous portion of the
pinna, with pain, redness, swelling or tenderness, leading to a
nodular or verrucous appearance and becoming soft and flabby
after repeated attacks, or sometimes after a single prolonged
episode. The disease typically spares the auricular lobe, which has
no cartilage. The inflammation of the external auditory meatus and
Eustachian tube can lead to otitis media and result in conductive
hearing loss. However, also vestibular symptoms or sensorineural
involvement are possible as a result of inflammation of the
vestibular structures or vasculitis in the vestibular or cochlear
branch of the internal auditory artery [1,4,24].

Nasal pain, hoarseness, throat pain, and difficult talking are also
common presenting symptoms of RP [25]. According to Isaak et al.,
nasal cartilage involvement is present at the time of diagnosis in
24% of patients, subsequently developing in 54% of cases [26]. The
inflammatory process is painful and sometimes followed by mild
epistaxis or serosanguinous exudation: it can destroy the nasal
cartilage, leading to flattening of the nasal bridge or the tip, and
resulting in a saddle nose deformity or a flat nasal tip in late-phases.
Saddle nose seems to be more common in patients who are less
than 50 years and in females [1,5,26].

A laryngotracheobronchial disease appears in nearly half of RP
patients, being complicated by laryngeal, tracheal, and/or bronchial
obstructions, which may be severe and life-threatening also in the
earliest phases [4,27]. Other common symptoms include pain and

tenderness over the thyroid cartilage and trachea, hoarseness,
nonproductive cough, dyspnea, stridor, and wheezing [1,28].
Strictures in the airways from chronic inflammation, fixed or dy-
namic, might also generate subglottic inflammation, tracheal
collapse, and secondary pulmonary infections [1,5,26]. Airway
complications truly represent the main cause of death among RP
patients [5]. Pulmonary infiltrates, probably related to an underling
vasculitis, may accompany RP [26].

Polyarthralgia and/or polyarthritis or oligoarthritis mainly
affecting the metacarpophalangeal/proximal interphalangeal
joints, knees and wrists, may be the presenting symptoms in 33% of
patients with RP [29]. Arthritis is often episodic, asymmetric,
migratory, non-deforming: all synovial joints may be virtually
involved [30]. Arthritides may appear in 50e85% of patients with
RP [1] and are generally non-erosive in nature. However, Isaak et al.
found that approximately 30% of patients with RP develop an
erosive arthropathy associated with rheumatoid arthritis [26].

Ocular manifestations occur in approximately 60% of patients
with RP [12,26,31,32]. Major ocular complications include prop-
tosis, lid edema, episcleritis/scleritis, conjunctivitis, corneal in-
filtrates/thinning, iridocyclitis, retinopathy, and optic neuritis
[4,33e37]. Vasculitis involving the extraocular muscles has been
also reported [38]. The eyes are sometimes the initial site of
involvement and, since most patients with ocular inflammation
tend to develop multiple systemic manifestations, it may be
regarded as a marker of severity [39]. Interestingly, Lichauco et al.
described a patient who presented with exophthalmos and later
revealed an orbital mucosa-associated lymphoid tissue (MALT)-
type B cell lymphoma. The authors hypothesized that the lym-
phoma resulted from amalignant transformation of the RP-induced
inflammatory pseudotumor, and emphasized that neoplastic dis-
eases should be considered in the differential diagnosis of RP pa-
tients presenting with proptosis [40].

Dermatologic manifestations have been described in 35e50% of
RP cases, and cutaneous abnormalities can even be the first feature
in 12% of patients [41]. Nodules on the limbs and purpura are the
most common signs of skin involvement. There have been reports
of urticarial-like lesions in RP, typically associated with vasculitis,
erythema multiforme, erythema annulare centrifugum [42], ery-
thema elevatum diutinum [43], skin panniculitis [41], actinic
granulomas [44], and Sweet’s syndrome [45].

Other less frequent manifestations include cardiac, neurologic
and renal diseases.

Cardiovascular manifestations of RP are present in 24e52% of
patients [46] and represent the second most common cause of
death in these patients [1,5]. Cardiac involvement is more promi-
nent in males and requires a more invasive approach [47,48]. The
most common manifestation of cardiovascular involvement is
valvular heart disease, which can also occur despite apparent RP
remission [49]. The aortic valve is affectedmore frequently than the
mitral valve, resulting in aortic root dilation and aortic regurgita-
tion [4,5,50,51]. However, cusp rupture with normal aortic root has
also been reported [52]. Aortic aneurysms occur frequently in RP,
may be multiple and involve all parts of the aorta, even resulting in
fatal rupture in asymptomatic patients [53]. Furthermore, several
cases of atrioventricular block, comprising complete heart block,
mitral regurgitation, obstructive lesions, acute pericarditis,
myocarditis, and silent myocardial infarction have been reported
[5,26,50,54,55]. In addition, vasculitis of any vessels may be seen in
RP patients andmay be local or systemic, painless or fulminant. The
association between RP and Takayasu’s arteritis [56], polyarteritis
nodosa [57,58], granulomatosis with polyangiitis [57] and Chürg-
Strauss syndrome [59,60] have been described as well. The arterial
and venous thrombosis reported in RP may be due either to
vasculitis or to the presence of anti-phospholipid antibodies [61].
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