CASE REPORT WITH FOCUSED REVIEW

Relapsing polychondritis presenting as otitis externa

Benjamin Lee BS, Christopher J Peterson MD, MS, Joshua Peterson MD, Mark D. Lacy MD

ABSTRACT

Relapsing polychondritis remains a challenging diagnosis with cartilage inflammation being
the hallmark of this disease. Typical presentations include inflammation of auricular cartilage
and joints, although multiple sites can be affected. Symptoms often overlap with other diseases,
and the diagnosis is often delayed. Neurologic symptoms are rare and are attributed to CNS
vasculitis. Here we report a rare case of relapsing polychondritis with neurological symptoms.
This case illustrates both the challenges of diagnosis and the need to consider relapsing
polychondritis in cases of cartilaginous inflammation.
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INTRODUCTION

Relapsing polychondritis (RP) is an autoimmune
condition that affects cartilaginous structures, often
in the ears, nose, synovium, and trachea. Relapsing
polychondritis primarily occurs in adults in their 4th
and 5th decades.’ Its presentation and course of dis-
ease vary greatly among patients, making the diagno-
sis difficult with patients requiring 2—-21 years (mean of
3.5 years) for final diagnosis.? This case encourages
clinicians to include RP in their differential diagnosis
when encountering ear pain of unknown etiology,
especially after an extensive workup has been per-
formed without a definitive diagnosis.

CASE PRESENTATION

A 58-year-old woman with a past medical his-
tory of hypertension, obesity, post-traumatic stress
syndrome (PTSD), and depression presented to the
emergency department (ED) as an outside transfer for
a cerebral vascular accident. A computed tomography
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(CT) scan performed at that time indicated the pos-
sibility of bilateral subacute basal ganglia infarcts.
The patient was also complaining of left ear pain and
drainage as well as right lower extremity numbness
and weakness. She had recently presented to a dif-
ferent local ED a few days prior for ear pain, diag-
nosed with ear cellulitis, and prescribed ciprofloxacin/
dexamethasone ear drops, although she did not take
the medication as she could not afford it.

On admission to our facility, the patient reported a
1-2-month history of left-sided ear pain and discharge,
a 3-month history of right-sided weakness progress-
ing from right foot numbness to right lower extremity
weakness and pain affecting mobility, 3 weeks of left
lower extremity weakness, and intermittent right-sided
facial droop. She also reported episodes of dizziness,
vertigo, and abnormal balance for 2 months and daily
headaches for 3—4 months. Neurological examina-
tion revealed intact reflexes bilaterally, 3/5 strength in
the right lower extremity, 4/5 strength in the left lower
extremity, and decreased sensation to the right face
with intact facial movements bilaterally. Magnetic
resonance imaging (MRI) head without contrast on
hospital day (HD) O was consistent with ischemic
encephalopathy with cytotoxic edema in the lenti-
form nucleus, thalamus, cerebral peduncles, pons,
and medulla bilaterally. An MRI of the cervical spine
with and without contrast showed enlargement of the
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Figure 1. Left ear inflammation on HD 8.

brainstem, cervical cord, and upper thoracic cord, and
an MRI of the head with contrast showed leptomenin-
geal and perivascular enhancement, both concerning
for infection or inflammatory process, with the neurol-
ogy consultant commenting that these findings were
atypical for a stroke.

Her ear examination was consistent with severe
otitis externa with purulent discharge, and the patient
was given a presumptive diagnosis of malignant otitis
externa (Figure 1). Otolaryngology consultants recom-
mended ciprofloxacin/dexamethasone ear drops and
placement of an ear wick, and the patient was started
on meropenem (1g g8). Given concern for infectious
or autoimmune processes, a lumbar puncture on HD

Table 1. Infectious and Rheumatological Diagnostic
Assays Potentially Relevant in These Patients

Infectious Rheumatological
Bacterial meningitis Rheumatoid factor
panel*®

Hepatitis A/B/C Anti-nuclear antibody
Enterovirus Anti-ds DNA antibody
HSV 12 Anti-Nuclear antibody
Toxoplasmosis SS-A/SS-B antibody

B. Burgdorferi
West Nile

Mycobacterium
tuberculosis

Antiproteinase-3 antibody

Antimyeloperoxidase antibody

Aquaporin 4

Coccidoides

Histoplasma

Toxocara
HIV
Brucella

Cysticercus

Syphilis

*Haemophilus influenza B, Neisseria meningitides A/B/C/Y, E. coli,
Streptococcus pneumonia, streptococcus Group B.

1 showed pleocytosis (153/mm?® with 72% lympho-
cytes) and elevated protein (608 mg/dL). Infectious
disease (ID) was consulted on HD 4 and added acy-
clovir (550 mg g8) and fluconazole (800 mg q24) for
empiric coverage. The patient also received a short
3-day course of trimethoprim-sulfamethoxazole.

Rheumatological, bacterial meningitis antigen panel,
and additional work-up for infection were all negative
(Table 1). At this point (HD 5), the patient reported a
40-pound unintentional weightloss during the past year
introducing the possibility of malignancy. Subsequent
cerebral spinal fluid (CSF) cytology and whole body
tagged WBC scan were negative; CSF flow cytometry
was significant for lymphocytes and eosinophils with
no malignant cells. On HD 6, the patient began experi-
encing hallucinations reportedly consistent with PTSD
diagnosis. Repeat lumbar puncture on HD 11 showed
worsening pleocytosis (WBC 219 cell/mm?) with 16%
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eosinophils, and elevated protein (499 mg/dL), con-
sistent with eosinophilic meningitis. On HD 11, serum
IgE elevated (424.90 IU/ml). All Gram stains and cul-
tures remained negative. Neurosurgery was consulted
for meningeal biopsy, which was delayed due to the
patient’s being on aspirin. Corticosteroids continued
to be held for concern of obscuring biopsy results.
Repeat imaging was obtained on HD 14, with a CT
of the head with and without contrast showing dif-
fuse hypoattenuation in the periventricular and deep
matter, indicating a possible infectious process, and
an MRI of the cervical, thoracic, and lumbar spine
showed diffuse abnormal enhancement within the spi-
nal cord and punctate foci within the dorsal paraspinal
muscle in the lumbar region. Given these findings, a
paraspinal muscle biopsy was performed on HD 16.
At this point, the patient had also experienced several
episodes of mild to moderate confusion.

An ear biopsy was performed by dermatology
on HD 15 after two previous refusals by the patient.
Results showed spongiotic dermatitis with lymphocytes
and plasma cells suggestive of relapsing polychondritis
(HD 21). Paraspinal muscle biopsy also showed a focus
of plasma cells in the connective tissue surrounding

Figure 2. (A) and (B) Final MRI
sequence (HD 23) and (C) Initial
MRI (HD 2) of head.

a vessel and suggested vasculitis. High-dose meth-
ylprednisolone (1g q24) were immediately started
and the patient showed initial clinical improvement.
However, the patient began declining on HD 23 with
a worsening neurological examination, including new
onset left upper extremity weakness. Paraspinal biopsy
was suggestive of vasculitis. A repeat MRI showed new
lesions in the right pons and midbrain (Figure 2). The
patient continued to decline and became unresponsive
to verbal stimuli. The patient also developed a fever
of 103.2° F on HD 25. Given the patient’s declining
condition and lack of additional treatment options,
the patient’s family decided on comfort care, and the
patient died on HD 26.

DiscussioN
PATHOGENESIS

The etiology of relapsing polychondritis, while
almost certainly autoimmune, is poorly understood. It is
thought that circulating antibodies against collagen II,
IX, and Xl are involved in the pathogenesis of RP, pos-
sibly with anti-Cll, matrillin-1, and COMP antibodies.?
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Several HLA alleles have been associated with RP,
including HLA-DR4, which supports an autoimmune
process.* Cellular immunity may also have a role, with
T cells demonstrating reactivity towards collagen.’
Reports of specific inciting events are rare; possible
events include trauma to cartilaginous tissue expos-
ing tissue antigens to the immune system, mimicry
from bacterial infections, and exposures to toxins or
glucosamine chondroitin, which contains components
found in cartilage.>® Destruction of ear cartilage with
infiltrating lymphocytes and antibody-complement
deposits has been observed with immunofluores-
cence.® A study of serum from 22 RP patients noted
an increase in 3 serum cytokines (MCP-1, MIP-18,
and iL-8), which are associated with leukocyte acti-
vation, specifically monocytes, macrophages, and
neutrophils.”

DiaGnosis

The diagnosis of RP can be challenging due to its
rarity (estimated as low as a few cases per million)*®
and a constellation of symptoms that are often attrib-
utable to other diseases. In fact, approximately 30%
of patients with RP have an additional autoimmune
disorder, which can both obscure the diagnosis of RP
and require additional investigation to identify both
autoimmune diseases.® Dubey et al. identified 13
cases that were initially described as “difficult asthma”

Table 2. Diagnostic Criteria for Relapsing Polychondritis®

before being diagnosed with RP.® Unfortunately, there
are also no definitive tests for RP.* Rheumatological
markers, such as antinuclear antibodies, are present
in a minority of patients.'®'" Diagnostic criteria for RP
are therefore primarily clinical; histology is often con-
firmatory. Nevertheless, even this has limitations, as
only about two-thirds of such biopsies may be diag-
nostic.® Diagnostic imaging may also be useful.'®
F-fluorodeoxyglucose positron emission tomography
(18F-FDG-PET/CT) has been effective at identifying
sites of inflammation'? and may be especially useful
in patients without typical clinical signs, such as auric-
ular inflammation.™

Classification criteria include the Damiani and
Levine,™ McAdams,' and Mitchet'® criteria. Although
similar, the Damiani criteria may have the greatest sen-
sitivity (Table 2)." This patient meets Michet’s criteria
with auricular inflammation and a non-specific history
of balance issues. However, Lekpa and Chevalier note
several limitations with these criteria, including devel-
opment based on single-center cohorts with a low
number of patients (as low as 10 for the Levine criteria)
and lack of validation.* Various subgroups of RP have
also been proposed. Ferrada et al. propose three cri-
teria grouped by tissue involvement-ear chondritis and
nose/airway cartilage damage (Type 1), lower airway
predominant (Type 2), and absence of obvious cartilage
damage (Type 3)."® Dion et al. identified three clusters-
hematologic, respiratory, and mild.' However, the

McAdams Criteria

Damiani Criteria

Michet Criteria

3 of 6 of the following:

» Recurrent chondritis of both auricles | OR
 Chondritis of respiratory tract

* Cochlear and/or vestibular damage
* Chondritis of nasal cartilages

* Inflammation of ocular structures

* Nonerosive inflammatory arthritis

dapsone
OR

3 of 6 McAdams’s criteria

2 of 6 McAdams’s criteria +
response to corticosteroids or

1 of 6 McAdams’s criteria +
histologic features

Inflammation in 2 of 3 following:

* Auricular
» Nasal
» Laryngotracheal

OR
1 of the above AND 2 of the following:

* Ocular inflammation
* Hearing loss

» Vestibular disfunction
» Seronegative

inflammatory arthritis
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usefulness of this categorization may be limited in
a disease that is already challenging to define and
diagnose.

Histopathological results, lack of response to anti-
biotics, and the positive response to corticosteroids
also support this diagnosis. Unilateral ear involve-
ment led to early suspicion of cellulitis. However, in
infectious chondritis, the ear lobe is usually involved,?'
whereas it was not involved in this case. Furthermore,
other cases of unilateral ear involvement in RP have
been reported.?? Nevertheless, auricular pathology
is important as up to 90% of cases have auricular
pathology during the disease course, though only
20% present with this.?® Other common areas of
chondritis during the disease course include the nose
(65%), larynx and tracheobronchial tree (50%), joints
(80%), ocular (60%), skin (40%), and cardiovascular
(30%), though these rates are often much lower at
presentation.?

Delays in diagnosis are not uncommon. The mean
time to diagnosis ranges from 1.2 to 3.2 years,??*2° but
individual diagnoses have taken as long as 20 years.?
A study of 106 RP patients from 1990-2012 observed
that throat/respiratory and ocular symptoms were the
most common symptom present at least two years prior
to diagnosis.?” A survey of 304 RP patients observed
that 64% had symptoms of RP more than 5 years
before diagnosis. Common misdiagnoses included
asthma and ear infection. Absence of ear, nose, or joint
involvement, and fibromyalgia were significantly asso-
ciated with a diagnostic delay >1 year from symptom
onset.?® Unsurprisingly, one study noted that rheuma-
tologists were most frequently responsible for making
the final diagnosis of RP.%

MANAGEMENT

Treatment of RP typically involves dapsone and
glucocorticoids as a first line.*® Most cases require
low-dose corticosteroids, but more serious cases
may require IV corticosteroids. Proposed second-line
treatments include cyclophosphamide, azathioprine,
or methotrexate, alone or in conjunction with corticos-
teroids and dapsone, with weak evidence to support
the use of immunomodulators, such as TNF-alpha

inhibitors.® Infliximab is one of the more studied
biological drugs for RP management, although data
come from case series and reports. Lepka, Kraus, and
Chevalier noted that only 18 of 31 patients treated with
infliximab responded.®' Kingdon et al. noted a higher
rate of response (15/17) among patients with pulmo-
nary involvement.®> However, surgical interventions
have been needed for cases of airway compromise
due to tracheobronchial and laryngeal chondritis.®®
Continuous positive airway pressure has also been
used successfully, albeit in a single case, to treat an
RP patient with tracheobronchitis.®* A 1991 analysis
of 62 cases of RP with severe airway complications
found that 18 (29%) had tracheostomies.*® However,
a 2019 study noted a decrease in RP patients with
airway involvement, possibly due to the use of inflixi-
mab.% Patients typically respond well to the medication
with some patients continuing on low-dose corti-
costeroids in cases of organ damage.® The disease
course is often relapsing and remitting, with 10-year
survival estimated at 91%.% In 2012, the Relapsing
Polychondritis Disease Activity Index (RPDAI) was
developed by collaboration of 27 RP experts and is a
weighted score composed of 27 clinical signs and lab-
oratory values and can be used to monitor treatment
progress.*’

PRroGNosIs

Survival rates have significantly increased over
the past few decades. A 2016 study of 142 patients
found 5- and 10-year survival of 95% and 91%,
respectively.’® A 1998 study of 30 patients observed
a 94% survival rate.? A 2016 study of 256 Hungarian
patients noted a slightly lower 5- and 10-year survival
rate of 88% (95% CI = 83.6-92.9) and 81% (95%
Cl = 75.0-88.3); this was comparable to the gen-
eral Hungarian population.® This compared to 74%
and 55%, respectively, in 1986.'® This may due to
more awareness and better availability of diagnostic
imaging such as MRI and the availability of additional
immunosuppressive agents, such as biologics. One
study of 295 RP patients found that younger age was
a risk factor for tracheostomy.*® In a small study of 35
patients, tracheal involvement, higher pre-treatment
C-reactive protein levels, and initial prednisolone
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monotherapy were associated with recurrence.*°
However, certain manifestations portend a worse
prognosis. Dion et al. observed that male sex, con-
comitant hematological malignancy (66% of which
had myelodysplastic syndrome), and cardiac involve-
ment were associated with death."

NEuroLoGIcAL COMPLICATIONS

This patient complained of a complicated combi-
nation of neurological symptoms. A literature search
shows evidence that vascular and neurologic symp-
toms are a less common and often overlooked
symptom profile of RP, with neurologic involvement
estimated to be less than 3% of cases.*' Interestingly,
auricular and CNS involvement have been associ-
ated with RP syndrome. This may be due to a com-
mon autoantibody or other immune response to both
tissues.*? Cranial nerve involvement, headaches, sei-
zures, cerebellar dysfunction with ataxia, confusion,
cerebral aneurysms, and aseptic meningitis have all
been described.? The etiology of these symptoms
is presumed to be vasculitic,*® with common recom-
mendations to use gadolinium contrast to identify
active vasculitis on MRI.2! Histopathology of RP clas-
sically shows perichondral inflammation and invasion
thought to involve an autoimmune attack on type |l
collagen.?® This patient’s pathology was consistent
with this because vasculitic changes were seen on
a paraspinal muscle biopsy. Pleocytosis with PMNs,
high protein level, and occasionally high opening
pressure have been noted with aseptic meningitis in
some RP cases, suggesting bacterial meningitis.**4°

In this case, it is difficult to separate which symp-
toms were neurovascular in etiology and which were
due to autoinflammatory meningoencephalitis asso-
ciated with RP. The presence of hallucinations in this
patient, though possibly explained by a PTSD diagno-
sis, along with confusion about place and time, focal
neurological deficits, and daily headaches for two
months prior could be explained by a meningoenceph-
alitis etiology. Indeed, these symptoms align with those
found in other reports of meningoencephalitis accom-
panying RP. Meningitis has been found present in at
least 10 cases with symptoms, such as headache,
confusion, dysarthria, and hallucination observed in

these cases.*® Aseptic purulent meningitis was noted
in 6 more cases,' with clear CSF with a pleocytosis
of lymphocytes on lumbar puncture as a common
finding.'®4748 Encephalitis has also been seen in the
context of RP with at least 18 cases documented so
far**%® Several other cases also document limbic
encephalitis, meningitis, and characteristic atrophy
of the hippocampi seen on MRI imaging.***'-® It has
been proposed that when CNS symptoms are pres-
ent that hippocampal and other white matter changes
on MRI imaging have a crucial role in monitoring the
disease progression.®* Studies suggest that dementia
and mental changes associated with RP were reversi-
ble with treatment,*>-°" as was meningitis.*®

Evidence of infarcts in the basal ganglia that were
found on MRI imaging, along with vasculitic changes
seen on paraspinal muscle biopsy raises the ques-
tion whether the neurologic changes seen in our
patient were due to a vasculopathy. Stroke due to
vasculitis has also been reported in cases of RP, with
vasculitic changes in the medium and small vessels
with segmental stenosis causing ischemic infarcts to
the brain.®**° Reports of stroke in RP are less fre-
quent than encephalitis, and the presence of vas-
culitis contributing to both etiologies may make this
distinction less important. However, had this patient
been diagnosed and started on treatment sooner, we
might have prevented her rapid decline and deter-
mined whether her neurological deficits were perma-
nent (suggesting ischemia) or reversible (suggesting
encephalitis).

CONCLUSIONS

Diagnosing RP continues to be challenging, espe-
cially given symptom overlap with other pathologies,
the high incidence of concomitant autoimmune dis-
eases, and lack of definitive serologic testing. This case
illustrates how, even with a “classic” auricular chondri-
tis, diagnosis may still be challenging and delayed. The
development of neurologic signs is a rare complica-
tion, but the presence of these should not exclude RP
from the differential diagnosis list. Early consultation
with rheumatology in the setting of possible chondritis
reduce the time to diagnosis.
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