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Abstract: Cogan’s syndrome (CS) is a rare chronic inflammatory disease, characterized by interstitial keratitis and vestibular auditory 
dysfunction. Hypertrophic pachymeningitis (HP) is a rare chronic aseptic inflammatory disease of the central nervous system. This 
article reports a patient with CS coexisting with HP. The patient was a 66-year-old male with fever, headache, red eyes, hearing loss, 
and significantly elevated inflammatory markers. Cerebrospinal fluid examination, blood culture, and tests for autoantibodies such as 
antinuclear antibodies were negative. Pure tone audiology (PTA) indicated bilateral sensorineural deafness. Both Positron emission 
tomography–computed tomography (PET/CT) and vascular color Doppler ultrasound suggest the presence of vasculitis. Considering 
Cogan’s syndrome, the patient received 40 mg of methylprednisolone intravenously once daily. The brain’s magnetic resonance 
imaging (MRI) revealed slightly thickened and enhanced dura mater, suggesting HP. The dose of methylprednisolone was increased to 
40 mg intravenously every 8 hours, leading to the patient’s improved symptoms and decreased inflammatory markers. Both CS and HP 
are rare chronic inflammatory diseases, and their coexistence is even rarer, with only two reported cases in literature up to date. The 
coexistence of CS and HP should be considered when the CS patients with headaches do not respond well to treatment. 
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Introduction
Cogan’s syndrome (CS) is a rare chronic inflammatory disease characterized by eye and vestibuloauditory dysfunction. The 
most common ocular manifestation of CS is interstitial keratitis. But it may also present itself with conjunctivitis, iridocyclitis, 
scleritis, retinal vasculitis, etc. Vestibuloauditory dysfunction mainly manifests as Ménière’s-like attacks, including dizziness, 
ataxia, and hearing loss. CS may also involve systemic vasculitis, among which aortic inflammation is the most common.1 It 
can be divided into typical CS (the interval between the onset of ocular and audiovestibular manifestations is less than 2 years) 
and atypical CS (the interval between the onset of typical ocular and audiovestibular manifestations is more than 2 years).

Hypertrophic pachymeningitis (HP) is a chronic non-infectious inflammatory disease characterized by thickening of 
the dura mater. It is divided into two major categories: idiopathic and secondary. Secondary HP can occur in various 
diseases, such as infections (such as neurosyphilis or fungal meningitis), inflammatory diseases (IgG4-related diseases, 
ANCA-associated vasculitis), and tumors (such as dural metastases and meningiomas).2

The incidence of CS or HP is low, and their simultaneous occurrence is even rarer. So far, only two case reports have 
been published.3,4

Case Report
The 66-year-old male patient was admitted to the hospital in January 2022 with a chief complaint of “recurrent fever and 
headache for more than a month”. One month before admission, the patient experienced headaches, nasal congestion, and 
fatigue. After that, he developed a fever with a temperature of around 38.5°C, accompanied by mild cough with a small 
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amount of white sticky phlegm. Additionally, the patient had bilateral eyelid edema, redness, and blurry vision. About 
a week later, tinnitus with hearing loss was worse than before. The patient’s C-reactive protein (CRP) level increased 
progressively (46–63.4-141-146mg/L). In the meanwhile, blood culture, sputum culture, and cerebrospinal fluid tests 
were all normal. The patient was treated with levofloxacin, moxifloxacin, piperacillin/tazobactam, and imipenem/ 
cilastatin without improvement. The patient had a history of stroke 5 years ago, hypertension for 2 years, and diabetes 
for 1 month. No family or genetic history.

Physical examination showed conjunctival congestion and swelling in both eyes. Several enlarged lymph nodes with slightly 
hard textures were palpable on both sides of the neck, which were mobile and non-tender. No other enlarged superficial lymph 
nodes were found. The heart and lungs were normal, and no abnormalities were detected in the abdomen or joints.

Laboratory examination showed a white blood cell count of 16.9x10^9/L, red blood cell count of 3.49x10^12/L, 
hemoglobin 96g/L, platelet count 440x10^9/L, hematocrit 28.8%, neutrophil percentage 78.6%, C-reactive protein 
159.3mg/L, procalcitonin 0.92ng/mL, erythrocyte sedimentation rate (ESR) 111mm/hr, ferritin>2000μg/L. G test, 
Phosphatidyl ethanolamine, T.SPOT-TB, Brucella antibody, as well as hepatitis B, hepatitis C, syphilis, and HIV 
antibodies were all negative. The blood culture in both bottles showed no bacterial growth. CA125, CA19-9, AFP, 
and CEA were normal. Rheumatoid factors, ANA, ANCA, ACE, immunoglobulins, and complement, were all negative.

Imaging examinations showed slight thickening and enhancement of the dura mater in the MRI of head. PET/CT 
revealed mild heterogeneous FDG uptake with increased metabolism in the wall of the aortic arch, right brachiocephalic 
trunk, left common carotid artery, and the starting segment of the left subclavian artery, suggesting vasculitis (Figure 1). 
Vascular ultrasound demonstrated local thickening of the walls of both common carotid arteries and superior thyroid 
arteries, indicating arterial inflammation. Pure tone audiology (PTA) showed sensorineural hearing loss in both ears.

The patient was admitted to the department of rheumatology on January 13, 2022. From these findings, he was 
diagnosed as CS. Treatment with intravenous methylprednisolone 40mg once a day was initiated, along with gastric 
protection and calcium supplementation. The patient’s body temperature, headache, and hearing were improved, but on 
the night of January 16, 2022, the headache reoccurred at 12:00 AM and was unbearable, with no fever or chills. Hearing 
loss accompanied with headache, but without apparent visual blurring. On the afternoon of January 18, 2022, the patient 
had a body temperature of 38°C which improved after receiving one dose of intravenous methylprednisolone 40mg. The 
patient began to experience continuous headache at 5:00 AM on January 19, 2022. MRI-enhanced scanning of the 
patient’s head indicated thickening and enhancement of the dura mater, suggesting the possibility of HP (Figure 2a). The 
methylprednisolone dose was increased to 40mg every 8 hours. The patient’s headache, and body temperature signifi-
cantly improved. Re-examination of ESR and CRP showed a significant decrease. The methylprednisolone was gradually 
reduced, and immunosuppressive therapy with methotrexate 15mg orally once a week was added.

Figure 1 PET/CT showing FDG metabolism is mildly increased with uneven distribution in the walls of the right head and arm, left common carotid artery, and the starting 
segment of the left subclavian artery.
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Discussion
CS is a rare autoimmune disease, characterized by non-syphilitic interstitial keratitis and vestibuloauditory dysfunction. 
In 1934, Morgan and Baumgartner first described the disease as interstitial keratitis associated with vestibuloauditory 
dysfunction. In 1945, Cogan described four cases of interstitial keratitis with vestibuloauditory dysfunction, naming the 
disease Cogan’s syndrome.5 Two extensive case series studies have shown that the median age of onset for CS is 22 years 
(5–63 years).6 It can also occur in children and elderly people, without gender or racial differences observed.

CS syndrome mainly affects the eyes, causing non-syphilitic interstitial keratitis characterized by redness, pain, 
photophobia, and blurred vision. Other ocular inflammations, such as iridocyclitis, conjunctivitis, superficial keratitis, 
anterior uveitis, posterior uveitis, or retinal vasculitis, can also occur. The vestibuloauditory impairment in CS mainly 
manifests as Meniere’s-like attacks, including dizziness, ataxia, nausea, vomiting, tinnitus, and hearing loss, which may 
also cause oscillopsia. Audiometry results show sensorineural hearing loss, with predominant low and high-frequency 
hearing loss. Poor speech recognition may also occur. About 70% of CS patients have non-specific systemic manifesta-
tions such as fever, fatigue, and weight loss, while 10% may experience vasculitis.7 CS is classified as variable-vessel 
vasculitis in the 2012 International Chapel Hill classification of vasculitis,8 presenting as large, medium, or small vessel 
vasculitis or aortitis. The patient, in this case, was affected by large vessel vasculitis involving the aortic arch, the right 
brachiocephalic trunk, the left common carotid artery, and the left subclavian artery.

The etiology of CS is still unclear. Although there are no specific laboratory tests, CS is usually accompanied with an 
increase in ESR and CRP. Multiple studies have found antibodies against corneal antigens or inner ear components in 
patients with CS.9 Hsp-70 antibodies have been found in some CS patients.10 Very few of patients may have positive 
rheumatoid factor, anti-neutrophil cytoplasmic antibodies, and anti-nuclear antibody spectra.11 Currently, there are only 
300 literatures related to CS, most of which are case reports or case series. The diagnosis of CS mainly relies on its 
characteristic clinical manifestations and the exclusion of other diseases, such as viral infection, tuberculosis, Wegener’s 
granulomatosis with polyangiitis, Behçet, Vogt–Koyanagi–Harada and malignant disease.7,12 The patient had conjuncti-
val congestion in both eyes, bilateral sensorineural hearing loss, and large vessel vasculitis, with no evidence of infection 
and malignancy. Therefore, the diagnosis of CS was established.

8–10% of patients with CS have other autoimmune diseases, such as sarcoidosis, giant cell arteritis, takayasu arteritis, 
and granulomatosis with polyangiitis.9 Among them, there were only two case reports of CS coexisting with HP. The first 
case was reported by Togashi et al.4 The patient was a 63-year-old male who presented with chronic headache, bilateral 
hearing loss, and bilateral conjunctivitis. The patient tested positive for anti-Cogan’s peptide antibodies and was 
diagnosed with CS. During the steroid tapering process, the patient developed headache, and cranial MRI showed 

Figure 2 Gadolinium-enhanced coronal T1-weighted MRI of the brain. (a) Pre-treatment MRI showing pachymeningial thickening and enhancement along the cerebellar 
tentorium (arrows). (b) Post-treatment MRI showing improvement of thickness and reduced enhancement along the cerebellar tentorium.
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thickening and enhancement of the tentorium cerebelli, indicating of HP. After receiving steroid pulse therapy, patient’s 
symptom relieved. The second case was reported by Kawamura et al.3 The patient was a 55-year-old female with 
a history of Listeria meningitis and HP. She later developed bilateral sensorineural hearing loss, vertigo, uveitis, and 
aortic arteritis, and was diagnosed with CS. Despite of receiving treatment with corticosteroids and methotrexate, the 
patient developed severe hearing loss in both ears within one year and eventually received a left cochlear implant.

HP can be divided into secondary and idiopathic types. The secondary HP is more commonly associated with ANCA- 
associated vasculitis and IgG4-related disease. In this case, the diagnosis of CS was confirmed. However, the patient’s 
symptoms worsened after several days of steroid treatment. Enhanced cranial MRI showed enhancement of the dura 
mater, which is consistent with HP. The patient’s symptoms improved after increasing the steroid dosage. Followed 
cranial MRI also showed improvement compared to the previous exam (Figure 2b), further supporting the diagnosis of 
HP in this patient.

The main treatment for CS is a combination of glucocorticoids and immunosuppressive agents, with a typical dose of 
prednisone at 1mg/(kg·d). Cyclophosphamide, methotrexate, cyclosporine, mycophenolate mofetil, and azathioprine are 
the available immunosuppressive agents. Studies have signified that TNF antagonists, IL-6 antagonists and Janus kinase 
inhibitor are effective for some patients.9,13,14

HP associated with autoimmune diseases can be treated with glucocorticoids and immunosuppressive agents, often 
requiring glucocorticoid pulse therapy.15 The doses and duration of glucocorticoid therapy are highly empirical.2 

Immunosuppressants, such as cyclophosphamide, methotrexate, azathioprine, and mycophenolate mofetil have been used. 
This also explains why the patient’s condition worsened during treatment and improved after an increase in steroid dose.

Conclusion
CS and HP are both rare chronic inflammatory diseases, and their coexistence is even rarer. This case reports is the third 
case of their coexistence. When Cogan’s syndrome patients present with headaches have poor treatment outcomes, the 
possibility of coexisting HP should be considered.
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