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ABSTRACT

The incidence of Relapsing Polychondritis is estimated to be 3.5 cases per million with only 600 cases being reported in
the world. It can affect any age ranging from 5 to 84 years with predominance in the fourth and fifth decade. Male to
female ratio varies from 1:1 to 1:3. It is believed to be an immunologic reaction to collagen Type Il which is predomi-
nantly presented in the cartilaginous structures of the body and in the eye. The diagnosis is based on the presence of
three or more clinical signs, one clinical sign in addition to histological confirmation, or involvement of two or more
sites with a favorable response to treatment based on Mc Adam diagnostic criteria. The otolaryngologic manifestations
of RP span the ears, nose, larynx and tracheobronchial tree. The symptoms include change in voice quality, respiratory
discomfort, stridor, dyspnea, cough, chocking, anterior neck tenderness mainly over the thyroid cartilage and cricoid
cartilages, aspiration and difficulty in swallowing. The laryngeal manifestations should be evaluated using high resolu-
tion computerized tomography, Magnetic resonance imaging, pulmonary function testing, plain radiography and pul-

monary function testing.
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1. Introduction

Relapsing polychondritis RP is an inflammatory disease
of the cartilaginous structures. It was first described by Ja-
ksch-Wartenhorst in 1923 as polychondropathia [1]. Sin-
ce then, severa names have been attributed to this dis-
ease among which are chondromalacia, relapsing poly-
chondritis, diffuse chondylosis, chronic atrophic poly-
chondritis and dyschondroplasia [2-7]. The term relaps-
ing polychondritis, introduced by Pearson et al. in 1960,
is most commonly used in the literature [4]. The course of
the disease is episodic and progressive affecting various
organs in the body rich in proteoglycan, such as the pe-
ripheral joints, eyes, heart, blood vessels and kidneys. The
otolaryngologic manifestations of RP span the ears, nose,
larynx and tracheobronchial tree. In this review, the au-
thors will present a comprehensive analysis of the litera-
ture on the laryngeal manifestations of relapsing poly-
chondritis.

2. Method

A search of the literature via MEDLINE (PubMed) using
relapsing polychondritis and larynx as key words was
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performed by the authors. Relevant articles were revie-
wed and information retrieved was stratified based on
epidemiology, pathogenesis and etiology, clinical course
of the disease and its treatment.

3. Epidemiology

Relapsing polychondritis is rare. The incidence is esti-
mated to be 3.5 cases per million with only 600 cases
being reported in the world [8]. The true prevalence of
this disease is blurred because RP is often misdiagnosed
and its symptoms are ill defined. Patients are invariably
seen by many specialists before the diagnosis is made.
Once affected, the five year survival is reduced to 74%
and the 10 years to 55%. Relapsing polychondritis can
affect any age ranging from 5 to 84 years with predomi-
nance in the fourth and fifth decade [9,10]. Male to fe-
male ratio varies from 1:1 to 1:3. Racia distribution is
controversial despite the fact that the greatest number of
cases has been reported in Caucasians [1,11]. Heredity
plays no role in acquiring RP because no familia reports
have been described. Pregnancy remains a controversial
influence in cases of congenital relapsing polychondritis
[8,9,12,13].
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4. Pathogenesis and Etiology

There is growing evidence in the literature that relapsing
polychondritis is an immunologic reaction to collagen
Type Il which is predominantly present in the cartilagi-
nous structures of the body and in the eye. Almost one
third of patients with RP exhibit circulating antibodies to
type 1l collagen during the acute phase of the disease
[14,15]. Several authors have demonstrated the presence
of cellular immune reactions and auto antibodies to type
Il collagen, the titers of which were significantly higher
than the titers against constituent alpha-1(11) chains. This
has led to the conclusion that the high antibody titers to
type Il collagen are primary and not secondary to the
inflammatory process with destruction of cartilage [14].
A recent report by Lang B et al. has demonstrated an
increase in HLA-DR4 antigen with no subtype predomi-
nance in patients with RP. Further corroboration to the
reports by Dolen et al., Ebringer et al., Foidart et al. and
many others on the autoimmune nature of this disease,
Courtenay et al. has demonstrated that arthritis can be in-
duced by immunization with native type Il collagen in rats
and mice [16].

5. Diagnosis
The main key to the diagnosis of RP is clinical. Several

diagnostic criteria have been described by several authors,

namely Damiani and Levine, Michet et al., and McAdam
[17-19]. The diagnosis is based on the presence of three
or more clinical signs, one clinical sign in addition to his-
tological confirmation, or involvement of two or more
sites with afavorable response to treatment [20].

There are no reliable markers to the diagnosis of re-
lapsing polychondritis. The yield of laboratory tests, na-
mely elevated white counts, erythrocyte sedimentation rate
and anemig, is usually non specific. The presence of anti-
collagen type Il antibodies usually correlates with the
severity of the disease and is mostly pronounced in the
acute phase, though several authors have indicated lim-
ited diagnostic value for the presence of these antibodies
[14,21]. Other immunologic tests such as rheumatoid
factor and antinuclear antibodies may be positive indi-
cating the presence of concomitant autoimmune diseases.
In astudy by McAam LP et al., aimost one third of pa-
tients with RP may have coexistent autoimmune rheu-
matologic diseases [22].

The laryngeal manifestations of relapsing polychon-
dritis should be evaluated thoroughly in view of the life
threatening sequel of this disease, namely airway obstruc-
tion, collapse, and possibly death. The investigation should
include high resolution computerized tomography, pul-
monary function testing, plain radiography and pulmo-
nary function testing. On imaging, calcific depositsin the
tracheal cartilage may be seen in chronic cases of RP.
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Based on reports by Port et al. and Oddone et al. com-
puterized tomography is very helpful in limiting the dif-
ferential diagnosis in patients with narrowing of the air-
way [23,24]. High resolution computerized tomography
may yield signs of tracheal collapse, cartilage destruction,
thickening, and fibrosis and airway stenosis. One of the
main limitations of this diagnostic test is the difficulty in
differentiating edema from fibrosis. Magnetic resonance
imaging on the other hand correlates well with the histo-
pathologic findings of this disease. It is a better modality
than computerized tomography in differentiating inflam-
mation from fibrosis [24-26]. Whereas inflammation is
hyperintense on T2—weighted images with no enhance-
ment on T1 weighted images after the administration of
gadolinium, chronic fibrosis is hyperintense on T1 and
T2 weighted images and shows minimal enhancement
after contrast injection.

Dynamic airway disease and airway collapse are better
assessed using dynamic expiratory computerized tomo-
graphy imaging and or cinebronchographic studies. Nee-
son et al. has also reported on the usage of M fluoros-
copy with gradient echo technique for dynamic real time
imaging of the larynx capturing up to 64 images in less
than a minute [25]. Though bronchoscopy is very useful,
it is advisable to avoid airway instrumentation because of
serious side effects [27,28].

Flow-volume loop analysis may reveal fixed or dy-
namic intra- or extra-thoracic airway obstruction.

6. Laryngeal Manifestation

In addition to the systemic symptoms of RP, namely fe-
ver, maaise and polyarthropathy, patients may suffer from
otolaryngologic manifestations. These include auricular
and nasal chondritis, in addition to laryngotracheal dis-
ease. Symptoms of auricular chondritis such as swelling
and redness of the ears are the most common presenting
symptoms. Other less common manifestations of RP are
vestibular dyspfunction and hearing loss. In view of its
potential fatal outcome, involvement of the laryngotra-
cheal complex isthe most alarming. Between 10% - 50%
of death related to RP can be secondary to laryngotra
cheal involvement [29]. Close to fifty percent of patients
with RP have laryngotracheal manifestations of this dis-
ease. Based on a study by Issak et al. on 112 patients
with RP, one out of four had laryngotracheal symptoms
[30]. The symptoms include change in voice quality,
respiratory discomfort, stridor, dyspnea, cough, chocking,
anterior neck tenderness mainly over the thyroid cartilage
and cricoid cartilages, aspiration and difficulty in swal-
lowing. The severity of these symptoms may vary with
the extent of the disease and site of laryngeal involve-
ment. Laryngotracheal obstruction may progress to res-
piratory obstruction and death. The obstruction can be
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secondary either to cicatricial narrowing and inflamma-
tion, or to collapse of the airway secondary to cartilage
destruction [31]. Similarly, dysphonia may evolve into
complete aphonia with erosion of the cricoarytenoid joint
[9,32,33]. When the vocal cords can not assume the ad-
ductor position, phonation is impaired and patients can
not build enough subglottic pressure to set the vocal
cordsinto vibration. For the same reason, cough is weak-
ened and patients fail to clear their own secretions. Ex-
cessive inflammation and scarring may also impair mu-
cociliary clearance and result in pulmonary infection.
Erosion and collapse of the cartilaginous structures of the
upper airway can result in complete obstruction and at
times even didocation in the laryngotracheal complex
and costochondral cartilages. Resultant subglotic stenosis
seems to be more common in younger women. Even non
cartilaginous structures may be affected secondary to the
accompanying vasculitic process [34,35]. Patient should
be advised to avoid any laryngeal or tracheal manipula-
tion, as this might exacerbate pre-existing pathology and
accelerate the disease progress. See Table 1.

Another rare laryngeal manifestation of this disease is
bamboo nodes. These are yellowish transverse submu-
cosal lesions that develop in the membranous portion of
the vocal cords in patients with autoimmune diseases
[36]. Affected patients with these lesions may complain
of hoarseness and a variety of phonatory symptoms.

7. Treatment

Early awareness of the laryngeal involvement in patients
with relapsing polychondritis is crucial for proper care
and good outcome. Patients with respiratory tract in-
volvement are invariably treated with high dose steroid
that is maintained for along term. A recent report by Mi-
nami et al. describes the outcome of high dose steroid in
5 patients with RP. In his report all five patients im-
proved on steroids except for three who had recurrence
once the dosage has been reduced. These patients were
treated with either immunosuppressive therapy or with
steroid plus therapy [37]. Wang et al. also highlights in

his report on a 37-year-old female the importance of the
multimodality treatment of patients with relapsing poly-
chondritis with otolaryngol ogic manifestations [38]. Me-
thotrexate is also administered as an adjunct therapy, more
so for patients who can’t tolerate the side effects of high
dose steroid therapy [39,40]. Other adjunctive therapeutic
medications used in conjunction with steroids are Aza-
thioprine, cyclophosphamide, Cyclosporin A, antiCD4
monoclonal antibodies and dapsone [41-47].

Another option for the treatment of laryngotracheal in-
volvement in patients with RP is surgery. The anaesthetic
management of these patients is very important given
their critical airway and the potential drastic effect of la-
ryngotracheal manipulation. Tanaka TT et al. describes
the importance of manipulating the airway the least using
positive end-expiratory pressure and or small endotra-
cheal tubes in patients with inflammation and destructed
laryngotrachea in relapsing polychondritis [48]. The sur-
gical intervention in these patients varies from tracheo-
stomy, to seria dilatation, to laryngotracheal reconstruc-
tion with or without stenting. Karaman et al. described
laryngotracheal reconstruction in three female patients
with RP affecting the laryngotracheal complex [49]. A
recent report by Zhang et al. on thirteen cases with RP
highlights the importance of airway surgical intervention
at later stages of the diseases. The use of metallic stents
in addition to tracheostomy and positive airway pressure
is often needed to treat the airway in affected patients
[50]. Heman Ackah et al. have reported the use of sili-
cone mold material substance as an aternative to prefab-
ricated stents in laryngotracheal reconstruction. The ad-
ded value of this materid lies in its conformity with the
endolaryngeal lumen and its ease of removal [51].

The bamboo nodes are treated either with phonosur-
gery using microflap technique sparing the overlying mu-
cosa or by the pulsed-potassium Titanyl-phosphate (KTP)
laser which eventually causes resolution of the lesion and
improvement in dysphonia [52]. Childs et al. in their
report on three patients with laryngotracheal involvement
in RP, one of whom presenting with bamboo nodes, in-
troduces the aforementioned laser therapy as a novel

Table 1. Laryngeal manifestations of relapsing polychondritis.

Epidemiology L. Symptoms L. Findings Radiologic Findings
3.5%/1,000,000 Dysphonia/Aphonia Inflammation Calcific tracheal deposits
Age5- 84 years Respiratory Distress Scar formation Cartilage erosion

M/F1:1-1:3 Stridor Cartilage Collapse Mucosal thickening
Cough Cartilage erosion Scarring and Fibrosis
Aspiration Narrowed airway Airway collapse
Neck pain Impaired/Fixed cord
Dysphagia Bamboo nodes
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treatment option.

8. Conclusion

Relapsing Polychondritis is a systemic disease with dread-
ful laryngeal manifestations. Affected patients with symp-
toms of the upper aero-digestive system require an im-
mediate clinical and radiologic evaluation. Thorough as-
sessment of the laryngopharyngeal complex with early
intervention is mandatory in order to avoid airway com-
plications and desth.
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