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Etiological profile of presumptive optic neuritis in China 

INTRODUCTION 

Optic neuritis (ON) is a term used to refer to inflammation of the optic nerve. In western 

countries, primary demyelination of the optic neuritis is the most common type of ON; 

some patients will go on to develop multiple sclerosis1-4. Alternative causes of ON, and 

some other clinical entities that can cause acute or subacute visual disturbances and 

mimic demyelinating optic neuritis, require consideration if a patient with presumed ON 

does not follow the typical clinical course1, 5. Although there are some published studies 

concerning optic neuritis in Asian countries6-9, there are very few English-language 

reports about optic neuritis in China10-11. In the present study, a group of patients that had 

been referred with the presumptive diagnosis of ON was carefully re-evaluated with the 

goals of determining the spectrum of diagnoses in China and comparing then with reports 

from western countries. 

PATIENTS AND METHODS 
 
Patients referred with a presumptive diagnosis of optic neuritis to the outpatient clinic of 

Eye Center and Department of Neurology in Beijing Tong-ren Hospital from 2001 to 

2004 were studied. Some patients were referred from physicians in surrounding areas of 

China, and some received their presumptive diagnosis of optic neuritis primarily from 

other hospitals. All patients were admitted and underwent a systematic clinical and 

laboratory evaluation, including neuroimaging. Although some diagnostic procedures 

were chosen according to each patient’s initial medical history and examination, all 

patients under went “mandatory examinations,” labeled “m” in Table 1. In patients whose 

diagnosis was certain or highly probable, only some of the diagnostic procedures, labeled 

as facultative (f) in Table 1, were performed. We re-diagnosed all patients according to 
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the clinical, imaging and laboratory data, using criteria drawn from the Optic Neuritis 

Study Group. The criteria for making a final diagnosis of ON were: (1) acute loss of 

visual acuity or visual field, with or without eye pain; (2) no evidence of compressive, 

vascular, toxic, metabolic, infiltrative and hereditary optic neuropathy; (3) no evidence of 

retinal lesion or other causative ocular diseases; (4) at least one of the following 

abnormalities: relative afferent pupillary defect; a nerve fiber bundle visual field defect; 

abnormal visual evoked potential. The criteria for idiopathic demyelinating optic neuritis 

(IDON) were: (1) criteria of ON described above must be met; (2) no evidence of 

infectious optic neuritis; (3) a course that peaked within 4 weeks and had obvious 

recovery within 3 months from onset. Cases of Devic’s neuromyelitis optica and multiple 

sclerosis (MS) were included in this group.  

 

RESULTS 

A total of 284 patients with presumed ON were studied. Eighty patients, who did not 

finish the required examinations or who were followed for a period shorter than 3 months 

were excluded. Thus, the final group studied was 204 patients (Table 1). There were 115 

men and 89 women, age ranged from 4 to 71 years (mean 26.1 years and median 21 

years).   

       One hundred and thirteen cases (55.4%) met the criteria of ON, of which 83 cases 

met the criteria of IDON including 78 cases of clinically isolated IDON, 4 cases of 

multiple sclerosis and 1 case of Devic’s disease (Table 2). Two cases showed classic 

features of tuberculosis meningitis, and were diagnosed as tuberculosis optic neuritis. 

Syphilis was diagnosed in 1 case on the basis of clinical symptoms and a positive rapid 
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plasma reaction (RPR). Nasal sinusitis on MRI was found on 25 cases (22.1 %), but 

mucous cyst compressing on the affected optic nerve was found only on 1 case, which 

showed slight visual improvement after decompression surgery. This patient showed all 

otherwise normal laboratory testing including mt-DNA screening. Overall, 26 (23.0%) 

cases had a poor visual outcome and negative blood test including mt-DNA screening.  

Abnormal MRI T2 signal in basal ganglion was found on 1 of these 26cases, while 

oligoclonal bands or enhanced myelin basic protein was found in 3 of these 26 cases. 

MRI and CSF examinations were otherwise normal. 

The second most common diagnosis was Leber’s hereditary optic neuropathy 

(LHON), which was confirmed in 38 (18.6%) of the presumed ON cases by screening for 

three primary mitochondrial DNA point mutations (11778, 14484, 3460). 

            The third most common cause was vascular; 17 cases (8.3%) cases showing 

sudden unilateral or sequentially bilateral vision loss; 12 of these patients had multiple 

vascular risk factors and 5 cases showed clinical or laboratory vasculitic findings.(Table 

4). Clinical evidence of systemic lupus erythematosis (SLE) was found in 3 young female 

patients (Cases 14, 15, 16). All three patients had elevated erythrocyte sedimentation rate 

(ESR) and positive anti-nuclear antibody with high titre. One 71 years old female case 

showed headache and obvious weight loss before her visual symptom. ESR and C-

reaction protein were highly elevated. Behcet’s disease was diagnosed in a 38 years old 

female patient with typical clinical findings including recurrent oral and genital 

ulceration and characteristic skin lesions. These 17 patients, who were diagnosed as 

ischemic optic neuropathy, showed poor visual outcome except for case 15, who had 

relatively good visual acuity recovery on one eye with residual disc pallor. 
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Brain MRI showed pituitary tumor and evidence of compression to optic nerve 

and/or optic chiasm in 8 (4.1%) cases. Six cases were determined to be idiopathic 

intracranial hypertension based on increased intracranial pressure, while 2 cases were 

confirmed to have venous sinus thrombosis by cerebral angiography. Two patients with 

orbital fractures were classified as traumatic optic neuropathy. Two patients who ingested 

methanol before losing vision were diagnosed as toxic optic neuropathy. Five cases were 

verified as having retinal vascular disease. 

One patient referred with a diagnosis of optic neuritis showed mental and 

behavior abnormalities from the onset, and went onto to develop progressive bilateral 

visual loss with preserved pupillary responses to light, progressive dementia, myoclonus, 

and periodic complexes of spike and slow waves on the electroencephalogram that were 

all typical of Creutzfeldt-Jakob disease. Charcot-Marie-Tooth (CMT) disease was 

confirmed in 1 case with optic atrophy by typical clinical and electrophysiological 

features with a positive family history.  Other diagnoses made on single patients included 

Vogt’s disease, Behcet’s disease and refractive error. Seven patients with psychological 

symptoms, who complained of acute decreased vision or vision loss, and had completely 

normal physical and laboratory examinations, including VEP and MRI, were classified as 

non-organic visual loss. 

 

DISCUSSION 

We set out to determine the range of disorders initially diagnosed as optic neuritis 

in China. The main findings of this study were that only about half of the patients 

referred to our hospital with a presumed diagnosis of optic neuritis met internationally 
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accepted criteria for optic neuritis. The etiological spectrum of these optic neuritis 

patients was generally similar to that reported from western countries. Thus, as 

summarized in Table 2, 55.4% of presumed ON in our group meet the criteria for ON. 

The visual loss of other 91 cases (44.6%) was due to other diseases. IDON, including 78 

cases of clinically isolated IDON, 4 cases of MS and 1 case of Devic’s neuromyelitis 

optica, was the main type of ON. In the 78 cases of clinically “isolated” IDON, abnormal 

MRI T2 signals in white matter were found in 11 (14.1%) cases, in areas typical for MS 

including periventricular and subcortical white matter, the corona radiata and brain stem. 

However, we could not perform follow-up MRI in these patients, and they do not yet 

satisfy McDonald criteria 200512 for the diagnosis of MS. Four cases of MS were 

diagnosed because neurological deficits other than visual dysfunction were found; either 

in the past history or during the period patients were admitted in hospital. Other causes of 

the inflammatory processes to the optic nerve included tuberculosis and syphilis, but they 

were rare. These results are similar to the reports from western countries1.  

Clinical or MRI findings of nasal sinusitis was common in our patient group, but 

sinusitis was considered to be the cause of optic neuropathy in only 1 case which showed 

a mucous cyst compressing the optic nerve. Some reports from western and Asian 

countries suggest that optic neuritis may be associated with sinusitis, mostly with 

sphenoid sinusitis7, 13-15. Most of our patients with MRI findings of sinusitis affected  the 

maxillary or ethmoid sinuses. Sphenoid sinusitis was found in 5 cases. More studies are 

required to better understand the correlation between optic neuritis and nasal sinusitis in 

the Chinese population. 
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Despite careful investigation including the mt-DNA mutation screening of the 

presumed ON cases that showed poor outcome, the causes of 26 ON cases (23.0%) in our 

group could not be determined. This result is similar to the result of another study in 

China10. However, because we only screened the three most common mutation points, 

not sequenced full lengths of mitochondrial DNA, some of these unknown cause cases 

may still be LHON harboring rare mt-DNA mutation points16-17. In addition, because 

poor visual outcome does not necessarily rule out the diagnosis of IDON1, it is possible 

that some patients in this group had IDON, but accompanied by secondary axonal 

lesions. Indeed some of these patients had white matter lesions on MRI compatible with 

but not diagnostic of MS. Petzold and colleagues have suggested that axonal 

degeneration may have a significant influence on visual recovery of this type of 

ON18.The percentage of patients with poor visual outcome in our group is higher than the 

10% reported by western countries and the reason for this deserves further investigation.  

      LHON was quite common in the group of patients that we studied. LHON shares 

many clinical characteristics with optic neuritis except that LHON affects both eyes 

simultaneously more often than optic neuritis and usually has a poor visual outcome. 

Thirty-eight of 61 (62.3%) presumed ON cases with poor recovery in our group were 

eventually confirmed to be LHON by positive mt-DNA mutation. Feng et al reported mt-

DNA mutations were positive in 34% of cases with bilateral optic neuropathy in China19. 

Without screening of mt-DNA, it is sometimes difficult to distinguish between LHON 

and ON. Our results support the case for mt-DNA mutation screening in patients with ON 

of “unknown” causes20. 
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After LHON, ischemic optic neuropathy (ION) is the second commonest disorder 

mimicking optic neuropathy in our group. There are many overlapping clinical features 

between ION and ON and in some patients it can be very difficult to distinguish between 

these two diagonoses21, 22. Some researchers have suggested that there is an overlap of the 

mechanism of pathogenesis, making it difficult to distinguish with certainty between an 

“inflammatory” and “ischemic” etiology of optic neuropathy in certain caese23. In our 

group, multiple vascular risk factors and arteriosclerosis signs were found in 12 cases 

while abnormal vasculitis parameters and related symptoms were found in 4 presumed 

ON cases. Visual field examinations showed altitudinal, arcuate defects or central 

scotoma. CDI suggested substantial decrease of blood supply to the posterior cilliary 

artery.  We diagnosed these 16 cases as ION rather than ON. Giant cell arteritis was also 

considered as a probable cause of AION in one 71 years old patient based on history and 

abnormal CRP and ESR; however, temporal arterial biopsy was negative. 

Modern neuroimaging has simplified detection of intracranial masses that are 

easily distinguished from ON. More challenging is diagnosis of functional visual loss in 

the outpatient clinic, especially in children. In our study, 7 patients claiming severe visual 

loss had normal fundoscopy, pupillary reflexes and visual evoked potentials. Tunnel 

visual field defect was found in 3 cases. Four pediatric patients had significant 

psychosocial stressors, while three adult patients were soldiers who had suffered 

traumatic experiences. Six of these cases showed marked improvement with psychiatric 

treatment.  

Papilledema, due to a range of intracranial diseases, was confused with ON in 

some of the patients referred to our hospital. Both intracranial venous sinus thrombosis 
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and idiopathic intracranial hypertension can induce papilledema, and some patients can 

develop visual disturbances. Though the visual losses of these patients are usually 

transient and milder compared with other neurological symptoms and signs, the 

misdiagnosis is possible if the visual loss occurs as first and chief complain. 

We also encountered some rare neurological entities that presented with visual 

loss. One patient had Creutzfeldt-Jakob disease causing cortical blindness; another 

patient had Bechet’s disease, which can cause ocular vasculitis leading to visual 

symptoms1. CMT syndrome is a genetically heterogeneous disorder characterized by 

degeneration of motor and sensory nerve fibers, with consequent distal muscle atrophy 

and sensory reduction. Optic nerve atrophy and sub-clinical optic neuropathy in CMT are 

well reported1 and a relationship between LHON and CMT has also been reported24-26. In 

addition, some ocular diseases such as retinal vascular disease, Vogt’s disease and even 

refractive error, were sometimes confused with optic neuropathy because detailed ocular 

examinations had not been performed. A similar situation was observed in 2 case of toxic 

optic neuropathy and 2 cases of traumatic optic neuropathy because of lack of detailed 

medical history and corresponding evaluation. Misdiagnosis of these cases emphasizes 

the importance of a meticulous medical history and rigorous examination in all cases. 

       In China, ophthalmologists manage most patients with acute visual loss, and few 

receive a neurological evaluation. Our eye hospital is unusual in being a teaching center 

with a neurology service that possesses an active interest in neuro-ophthalmology. The 

present study has demonstrated the important role that neuro-ophthalmologists can play 

in the care of patients with acute visual loss in China. Furthermore we have shown that, 

despite some minor differences regarding the cause and prognosis, the etiology of optic 
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neuritis in our population in china is similar to that in western countries. Thus, idiopathic 

demyelinating optic neuritis is the most common type of optic neuritis in China. Careful 

clinical and laboratory evaluations provide the means for accurate diagnosis and effective 

treatment.   
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Table 1 List of mandatory (m) and facultative (f) examinations performed 

 Evaluations                                                                                              Number of cases 

General medical examinations 

   Clinical examination (m)      204 

   Blood pressure (m)      204 

   ECG (f)        171 

   Echocardiography (f)        36 

   Chest radiography (f)      191 

Ophthalmological examinations 

  Visual acuity (m)       204 

  Visual field (m)       204 

  Slit lamp examination (m)      204 

  Ophthalmoscopy (m)      204 

  Fluorescein angiography (f)        29    

  Ocular Duplex Index (f)        92 

Neurological examinations 

  Clinical neurological examinations (m)     204 

  Magnetic resonance imagine of head (m)     204 

  Duplex sonography of vessels of head and neck (f)      31 

  Visual evoked potential (VEP)(m)     204 

  Sensory and auditory evoked potentials (f)    118 

  Electromyography and nerve conduction velocity (f)     15 

  CSF parameters (f)       181 

  Cerebral angiography (f)         6 

Laboratory findings   

  Blood count (m)       204 

  Blood sugar (m)       204 

  Parameter of acute inflammation (ESR, CRP)(f)      31 

  Vasculitis parameters (ANA, RF, Ds-DNA)(f)      31 

  Virus serology (f)         63 

  Rapid plasma reaction (RPR) (f)       12 

 Mitochondrial gene point mutation screening (f)      74 
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Table 2 Etiological profiles of 204 presumptive optic neuritis cases 

Diagnosis No. of cases Percentage (%) 

Optic neuritis 113 55.4 

Leber’s hereditary optic Neuropathy   38 18.6 

Ischemic optic neuropathy   17   8.3 

Compressive optic neuropathy (Pituitary tumor)     8   3.9 

Non-organic visual loss     7   3.4 

Vascular Retinopathy     5   2.6 

Idiopathic intracranial hypertension     6   2.9 

Superior sagittal sinus thrombosis     2   1.0 

Traumatic optic neuropathy     2   1.0 

Toxic optic neuropathy     2   1.0 

Creutzfeldt-Jakob disease (clinical diagnosis)     1   0.5 

Hereditary sensory motor neuropathy (Type III)     1   0.5 

Vogt’s disease     1   0.5 

Refractive error     1   0.5 

Total 204  100 
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Table 3   Types of 113 optic neuritis cases 

Pattern of optic neuritis   No. of cases  Percentage (%) 

 Inflammatory demyelinating optic neuritis (IDON)           83        73.5 

       Isolated IDON           78        69.0 

       Multiple sclerosis             4          3.5 

       Devic’s Neuromyelitis optica             1          1.0 

Optic neuritis probably related with sinus disease             1          1.0 

Tuberculosis optic neuritis             2          1.8 

Syphilitic optic neuritis             1          1.0 

Optic neuritis with uncertain cause            26        23.0 

Total           113         100 
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Table 4 Clinical presentations and evaluation of 17 anterior ischemic optic neuropathy cases 

No. Age Gender HTN DM CHD Nicotine            VA VF     DISC FFA VP CDI 

       OD OS  OD OS    

1 48 M + - - + CF 20/20 A S      N NA NA AB 

2 60 M + - + + 20/30 20/30 AR S N AB NA AB 

3 66 F + - - + 20/80 20/100 AR N S N NA AB 

4 44 F + - - + 20/300 20/50 A S N NA N AB 

5 45 F + - - - 20/300 20/300 A S P AB N AB 

6 39 M + - - - CF 20/200 CS S P N NA AB 

7 57 M + + - + 20/200 20/100 CS P S N NA AB 

8 43 F + - - - 20/200 20/100 A S P NA NA AB 

9 36 M + - - + 20/100 20/20 A S N NA NA AB 

10 71 F - - -  - 20/200 20/300 CS P S N AB AB 

11 39 M + - - + NLP 20/40 NA S N AB NA AB 

12 44 M + - - + CF 20/50 A S N NA N AB 

13 59 F + + + - 20/100 20/25 A S N N NA AB 

14 31 F - - - - 20/30 CF A N S AB AB AB 

15 35 F - - - - 20/30 20/200 A P S NA AB AB 

16 38 F - - - - HM 20/40 A S N N AB AB 

17 38 F - - - - NLP LP NA S S AB AB AB 

 

Note    HTN: hypertension; DM: diabetic mellitus   CHD: coronary heart disease;     VA: visual acuity;  

            VF: visual field; CDI: color-flow duplex imaging;   FFA: Fundus Fluorescein angiogram; 

            VP: vasculitis parameters; +:  positive;   - : negative;   CF: count figure;   HM: hand move;  

           NLP: no light perception   A: altitudinal visual field defect; AR: arcuate visual field defect  

           CS: central scotoma;    NA: not available; AB: abnormal; N: normal; P: pale; S: swollen 

 

 


