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Abstract 

Relapsing polychondritis (RPC) is a rare autoimmune disease that is characterized by recurrent 

inflammation and destruction of cartilaginous tissues. Limbic encephalitis is a rare central nerv-

ous system manifestation of RPC that has been mentioned in case reports. Recognition of this 

association, and reliable methods of diagnosis, including the utility of neuroimaging modalities 

such as positron emission tomography/computed tomography (PET/CT) can be useful in the 

evaluation of this diagnostic challenge. We report a patient with limbic encephalitis associated 

with RPC, where PET/CT was effectively used in the diagnosis, and monitoring of response to 
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treatment. We also demonstrate that it can be a useful modality in certain situations when 

brain magnetic resonance imaging cannot be done. © 2020 The Author(s) 

 Published by S. Karger AG, Basel 

Introduction 

Relapsing polychondritis (RPC) is a rare disease that occurs among individuals of all races 
and age groups. It is an immune-mediated disorder that is characterized by recurrent and pro-
gressive inflammation of cartilaginous structures and other tissues throughout the body, par-
ticularly the ears, nose, eyes, joints, and respiratory tracts [1]. In unusual cases, RPC presents 
with primarily neurological manifestations [2]. Rare neurological complications associated 
with RPC include hemiplegia, seizures, metabolic encephalopathy, dementia, myelitis, periph-
eral neuropathy, aseptic meningitis, lymphocytic meningoencephalitis, rhomboencephalitis, 
limbic encephalitis, and pachymeningitis related to polyangiitis with granulomatosis [2–4].  

Herein, we describe the case of an unusual presentation of RPC in a patient with non-
herpetic non-paraneoplastic limbic encephalitis, ear perichondritis, and episcleritis. We also 
illustrate the role of positron emission tomography/computed tomography (PET/CT) as an 
effective tool for the diagnosis and assessment of response to therapy in our patient with lim-
bic encephalitis. 

Case Presentation 

A 66-year-old Chinese Singaporean man was admitted to our hospital for subacute mental 
confusion, forgetfulness of recent events, disorientation and getting lost, hyperactive behav-
iour, and emotional lability progressing over 6 weeks. His family members noted that he was 
becoming increasingly restless and agitated and could no longer keep up with the demands of 
his job as a regional sales manager in a merchandising company. He had lost 7 kg over the 6 
weeks preceding his admission, with no other constitutional symptoms such as fever and 
night sweats. 2 months prior to admission, he developed pain, swelling and erythema of his 
right ear which improved slightly with over-the-counter nonsteroidal anti-inflammatory 
drugs. He also had a history of bilateral episcleritis successfully treated with steroid eye drops 
prescribed by an ophthalmologist 6 months before his current presentation. Other past med-
ical history was significant for well-controlled diabetes mellitus on diet restriction and met-
formin (glycated haemoglobin, HbA1c, was 6.4–6.7%), and ischaemic cardiomyopathy for 
which he underwent implantable cardioverter defibrillator (ICD) implantation in 2012.  

On admission, his body temperature was 36.7°C, blood pressure was 112/66 mm Hg and 
heart rate was 88 beats per minute. Physical examination revealed a floppy-eared appearance 
of his right ear. He was confabulating and disoriented to time, person and place, and had a 
limited recall of recent events. He was unable to do serial 7s and had difficulties with short-
term recall. He scored a markedly low score of 11/30 on the Mini-Mental States Examination 
(MMSE). Coordination was moderately impaired, with difficulties with tandem gait and past-
pointing on finger to nose testing. Cranial nerves were normal. Tone, strength and reflexes 
were normal throughout. Sensory examination was normal. The rest of the examination of his 
eyes, nose, cardiovascular, respiratory, and abdominal systems were unremarkable. There 
were no palpable lymph nodes, goitre, rash, joint swelling, alopecia, mouth ulcers, or other 
features of connective tissue diseases (CTD). 



 

Case Rep Neurol 2020;12:378–386 

DOI: 10.1159/000510634 © 2020 The Author(s). Published by S. Karger AG, Basel 
www.karger.com/crn 

Angkodjojo and Yeo: Limbic Encephalitis Associated with Relapsing Polychondritis 

 
 

 

 

380 

Laboratory studies revealed an inflammatory reaction that included raised white blood 
cell count of 15.41 × 109/L (normal 4.0–10.0 × 109/L), increased erythrocyte sedimentation 
rate of 83 mm/h and C-reactive protein of 72.8 mg/L (normal 0.2–9.1 mg/L). Blood tests and 
investigations were negative for factors that might cause altered mental status and impaired 
consciousness, such as electrolyte imbalances, uraemia, thyroid dysfunction, liver dysfunc-
tion, vitamin B12 deficiency and abnormal urine and serum drug toxicology. Syphilis, herpes 
simplex virus (HSV)-1, HSV-2, varicella zoster virus (VZV), human herpes virus 6 (HHV-6), 
cytomegalovirus (CMV), Epstein-Barr virus (EBV), human immunodeficiency virus (HIV), 
measles, rubella, and mumps were serologically excluded. Blood and urine cultures for bacte-
ria were also negative. A lumbar puncture was performed and cerebrospinal fluid (CSF) 
showed a raised protein concentration of >2.00 g/L (normal 0.1–0.4 g/L), normal glucose of 
3.6 mmol/L (serum glucose, 5.5 mmol/L), mild pleocytosis of white cells 48 cells/μL (74% 
lymphocytes), and cytology yielding no malignant cells. Computed tomography (CT) with a 
follow-up angiogram of the brain showed no evidence of territorial infarcts, intracranial 
haemorrhage, or vessel wall alterations to suggest cerebral vasculitis. Continuous electroen-
cephalogram (EEG) showed diffuse slowing of background activities to 1–2 Hz, with no epi-
leptic focus or delta brush. Our patient was commenced on empiric treatment for infectious 
meningoencephalitis, which included anti-bacterial, anti-viral, and treatment for Mycobacte-
rium tuberculosis, without improvement. By day 4 of admission, he had become catatonic, 
mute and akinetic with generalized rigidity and dystonia in the limbs. At this point, CSF mi-
crobiological studies for neurotrophic viruses (HSV, VZV, CMV, enterovirus), bacteria, Myco-
bacterium tuberculosis, and fungal organisms returned negative. MRI of the brain could not be 
done due to the presence of an MRI-incompatible ICD. Due to suspicion for paraneoplastic or 
autoimmune limbic encephalitis in view of his symptoms, age and unintentional weight loss, 
whole-body PET/CT scan with 18F-fluorodeoxyglucose (FDG) was done instead which re-
vealed a focus of intense metabolic activity in the left hippocampal region (Fig. 1a–c) and right 
ear skin thickening with corresponding increased metabolic activity (Fig. 1d, e). There was no 
evidence for occult malignancy and systemic vasculitis. Autoimmune workup for CTDs includ-
ing rheumatoid factor, antinuclear antibodies (ANA), anti-double stranded DNA (anti-dsDNA), 
antibodies against extractable nuclear antigens, antineutrophil cytoplasmic antibodies 
(ANCA), anti-thyroid peroxidase (anti-TPO) antibodies was negative. Serum and CSF paraneo-
plastic/autoimmune encephalitis auto-antibodies including voltage-gated potassium channel 
complex, anti-neuronal antibodies, NMDAR, CASPR2, LGI1, AMPARR1/2, DPPX and GABABR 
were negative.  

Subsequent biopsy of his right ear revealed chronic infiltration of inflammatory cells in 
the perichondrium (Fig. 2). A diagnosis of RPC was made based on the presence of ocular in-
flammation (given his history of episcleritis), and biopsy confirmation of auricular cartilage 
inflammation. Considering his clinical symptoms of subacute cognitive impairment and be-
havioural changes, signal changes within limbic structures on PET/CT, and lymphocytosis and 
elevated protein levels on CSF analysis, limbic encephalitis was also diagnosed. As causes of 
encephalopathy including metabolic disorders, drugs and toxins, infectious causes such as 
HSV and HIV, tumour-associated limbic encephalitis, Hashimoto’s encephalopathy, and other 
CTDs such as systemic lupus erythematosus (SLE), Behçet’s disease and Sjögren’s syndrome 
were ruled out, limbic encephalitis associated with RPC was diagnosed. 

Our patient was commenced on intravenous methylprednisolone pulse therapy (1,000 
mg per day for 5 days) followed by oral prednisolone (60 mg per day). He also received 3 
cycles of monthly intravenous cyclophosphamide. His cognitive function, emotional lability 
and problematic behaviour improved gradually over the ensuing 3 months post-discharge. 
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His coordination difficulties completely resolved, and he could continue active daily living in-
dependently with minimal supervision, though he could not resume his work. MMSE score 
also recovered to 24/30 after a 3-month period. Oral prednisolone was tapered, and he re-
mained stable on low-dose prednisolone. A follow-up PET/CT was done 3 months after his 
initial presentation and it showed interval resolution of the increased FDG uptake within the 
left hippocampus (Fig. 3) and right external ear. 

Discussion 

RPC is a rare disease that is characterized by recurrent and progressive inflammation of 
cartilaginous structures and other tissues throughout the body. The annual incidence has been 
estimated to range up to 3.5 per million persons from population studies [5]. According to 
McAdam et al. [1], a definite diagnosis of RPC is made when 3 of the following 6 clinical fea-
tures, including auricular and nasal chondritis, nonerosive inflammatory polyarthritis, ocular 
inflammation, respiratory tract chondritis, and audio-vestibular dysfunction, are present 
along with a histologically compatible biopsy (ear, nose, respiratory tract). Due to the varia-
bility of clinical manifestations occurring at a given point in time, Damiani and Levine [6] sub-
sequently proposed a modification to the McAdam criteria which is now commonly used to 
confirm the diagnosis of RPC: (a) at least 3 of McAdam’s diagnostic criteria; (b) 1 or more of 
McAdam’s clinical criteria with biopsy confirmation of cartilage inflammation; or (c) chon-
dritis at 2 or more separate anatomic locations with response to glucocorticoids and/or dap-
sone. Our case fits criterion (b). 

Neurological involvement in RPC is even rarer and only occurs in 3% of patients [2]. Di-
agnosis of neurological complications associated with RPC is often challenging due to its rarity 
and heterogenous manifestations [2–4]. Our patient presented with limbic encephalitis during 
the course of RPC, a rare occurrence which has only been described in a few case reports to 
date [4]. Stewart et al. [7] reported extensive cerebral and systemic vasculitis to be the cause 
of central nervous system involvement in RPC. Multifocal neurological abnormalities and le-
sions on neuroimaging supports the hypothesis of vasculitis as the etiopathology behind cen-
tral nervous system manifestations in RPC [7]. In contrast, other authors have reported in-
flammatory changes non-specific to vasculitis in patients presenting with limbic encephalitis 
associated with RPC [4]. Like other forms of limbic encephalitis, these are likely to be antibody 
mediated as anti-cartilage antibodies have been detected in RPC patients and correlate with 
disease severity, and glutamate receptor and glycospingolipid antibodies have been detected 
in CSF and serum of RPC patients with limbic encephalitis [8]. Our patient’s neurological 
symptoms and PET/CT findings of a unilateral left hippocampal lesion with no apparent mul-
tifocal lesion are similar to those of patients with non-herpetic limbic encephalitis rather than 
vasculitis [4]. Viral aetiologies and seizures which might cause a unilateral mesial temporal 
lesion were excluded by serologies and EEG monitoring.  

The clinical features of limbic encephalitis are diverse and early diagnosis of the disorder 
is frequently difficult. Graus et al. [9] proposed a consensus criteria that definite diagnosis of 
limbic encephalitis can be made when all 4 of the following criteria have been met: (1) sub-
acute onset (less than 3 months) of cognitive deficits, seizures, or psychiatric symptoms, (2) 
bilateral brain abnormalities in medial temporal lobes in T2-weighted MRI images, (3) CSF 
pleocytosis (>5 cells per mm3) or EEG with epileptic discharges or slow-wave activity involv-
ing the temporal lobes, and (4) reasonable exclusion of alternative causes such as infectious, 
inflammatory, metabolic, neurovascular and neurodegenerative aetiologies.  
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Determination of the pathogenic antibody can help to give a more accurate diagnosis and 
prognosis as intra-neuronal antibodies against Hu, Ma and Ri are usually associated with an 
occult neoplasm and less responsive to immunotherapy, whereas cell-surface antibodies 
against VGKC, AMPA and GAD antibodies are more responsive to immunotherapy and have a 
better prognosis. It has been noted that around 7–26% of all autoimmune limbic encephalitis 
cases present without detectable antibodies [10]. It is imperative to note that absence of anti-
bodies does not necessarily exclude an autoimmune encephalitis, as in our case, and should 
not delay treatment as early immunotherapy improves outcome. 

Many patients with a diagnosis of limbic encephalitis may have normal or non-specific 
MRI findings. In these circumstances, PET/CT can be key in clinching the diagnosis of limbic 
encephalitis, such as in our patient. In the absence of FLAIR/T2 abnormalities of the medial 
temporal lobes on MRI, FDG-PET hypermetabolism in the medial temporal lobes may meet 
this requirement for the autoimmune encephalitis consensus criteria [9]. Indeed, PET/CT has 
been reported to be more often abnormal compared to initial CSF studies, MRI, or EEG in neu-
rology inpatients with limbic encephalitis and is the earliest abnormal sign [11]. Whilst brain 
MRI is more commonly performed in clinical practice due to reasons such as greater accessi-
bility, experience of requesting physicians, and lower cost, the addition of FDG-PET/CT seems 
to be a reasonable way to enhance the sensitivity of the diagnostic algorithm, especially in 
patients with normal MRI scans [12]. PET/CT can reveal abnormalities in more areas of the 
brain, making it a more sensitive test (78%) compared to MRI (63%) to aid the often-chal-
lenging diagnosis of limbic encephalitis [12]. PET/CT can also be useful in situations where 
MRI is contraindicated, such as the presence of MRI-incompatible ICD, cardiac pacemaker, and 
allergy to MRI contrast agents. Our patient did have subacute onset of cognitive deficits and 
psychiatric symptoms, CSF pleocytosis, EEG slowing, PET/CT abnormalities, and reasonable 
exclusion of alternative causes, consistent with the consensus criteria for autoimmune limbic 
encephalitis.  

This case also suggests that PET/CT may aid in the management of limbic encephalitis by 
correlating disease activity in the brain to clinical response to treatment. Previous case studies 
demonstrated that the recovery of clinical symptoms is coincident with normalization of the 
pattern of cerebral glucose metabolism [13]. Congruent with this, PET/CT in our patient 
showed resolution of the hypermetabolism of the left temporal lobe 3 months after immuno-
therapy, which correlated with his good clinical response to treatment. Although standard 
first-line therapy with steroids could at least theoretically affect results by increasing blood 
glucose levels, nonetheless, this condition is likely to cause a global and homogeneous reduc-
tion in FDG uptake, and the foci of hyper- or hypometabolism corresponding to the neurologic 
lesions can be detected with a high degree of certainty [14]. In addition, our case also illus-
trates that whole-body PET/CT, in addition to looking for occult neoplasm, can help assess 
systemic inflammatory disease activity, as seen from the interval resolution of hyper-meta-
bolic activity correlating with perichondritis in his right ear with no new inflammatory le-
sions. This suggested that the primary autoimmune condition underlying the limbic encepha-
litis, RPC, was satisfactorily treated. Lastly, whole-body PET/CT may be a more sensitive and 
cost-effective strategy to look for occult neoplasm, as compared to performing brain MRI with 
complementary tests for cancer screening (whole-body CT scans, gynaecologic ultrasound 
scans, mammograms, and gastrointestinal endoscopies), in the evaluation process of a patient 
with suspected autoimmune encephalitis [15]. 
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Conclusion 

Although RPC is a rare disorder, it should be considered in the differential diagnosis of 
neurological conditions such as limbic encephalitis. It is also worth noting that there are many 
benefits of 18F-FDG PET/CT imaging in the management of patients with limbic encephalitis. 
PET/CT should be integrated with other clinical or imaging investigations in the diagnostic 
algorithm and monitoring of such patients. While further studies are warranted to validate 
other less investigated indications of PET/CT in limbic encephalitis, such as the evaluation of 
response to treatment, we have shown that it is a useful modality in certain situations when 
brain MRI cannot be done. 
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Fig. 1. Initial FDG PET/CT scan shows a focus of intense metabolic activity in the left hippocampus (white 

arrow) above that of the background metabolic activity in the rest of the brain parenchyma in axial (a), 

coronal (b) and sagittal (c) views. Fused FDG PET/CT shows moderately increased metabolic activity at 

the right ear (d) corresponding to mild skin thickening on the CT (e). 

 

 

 

Fig. 2. Histopathological examination of right ear biopsy (haematoxylin-eosin [HE] stain) showed infiltra-

tion of pinna cartilage with inflammatory cells (predominantly lymphocytes with few plasma cells) in the 

perichondrium. a Low magnification view (HE stain ×5). b Higher magnification view (HE stain ×20). 
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Fig. 3. FDG PET/CT scan performed 3 months after initial presentation showed interval resolution of the 

focus of intense metabolic activity in axial (a), coronal (b) and sagittal (c) views. 
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