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ABSTRACT 

Objective: This study described the etiology and clinical profile of non-glaucomatous optic neuropathy 
(NGON) cases in a tertiary government hospital in Quezon City, Philippines. 

Method: This was a retrospective, cross-sectional study of patients seen at a neuro-ophthalmology clinic of a 
tertiary referral center in Quezon City, Philippines from January 01, 2008 to December 31, 2020. The patients’ 
medical records were reviewed and the following data were extracted and analyzed: demographic data, 
mechanism of NGON, and clinical profile. 

Results: A total of 911 patient records were reviewed. Most patients were males (61.3%) within the 
economically productive age group (72.7%). Overall, the top three mechanisms that contributed to NGON 
were (1) trauma-related (25.9%), (2) ischemic (19.8%), and (3) inflammatory causes (18.0%). When patients 
were stratified by age, the most common causes in the pediatric group were traumatic (33.9%), inflammatory 
(28.6%), and papilledema-related (11.3%) optic neuropathies. In the middle age group, traumatic (29.1%), 
inflammatory (18.5%), and ischemic (17.8%) etiologies predominated. Among the elderly, ischemic (44.0%), 
drug-induced (26.1%), and compressive (17.9%) causes were most frequently identified. 

Conclusion: Traumatic optic neuropathy emerged as the leading cause of vision loss from NGON in both 
pediatric and middle aged groups. In the absence of trauma, further  investigations should focus on 
inflammatory and papilledema-related etiologies in the pediatric and middle aged groups. Among the elderly, 
ischemia and drug-induced toxic optic neuropathies were the most prevalent, with thorough history-taking 
being crucial for identifying medication-related causes.   
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Non-glaucomatous optic neuropathies (NGON) 
comprise a heterogeneous group of disorders that 
affect the optic nerve, excluding those caused by 
glaucoma. These conditions vary widely in terms of 
patient demographics, clinical presentation, 
management strategies, and visual prognoses.1 The 
etiologies of NGON are broadly categorized into 11 
subtypes: those associated with papilledema, 
compressive lesions, congenital anomalies, 
hereditary conditions, infiltrative processes, 
inflammatory causes, ischemia, nutritional 
deficiencies, post-radiotherapy effects, post-
traumatic, and toxic exposures.1 

The differentiation of glaucomatous optic 
neuropathy (GON) from NGON is mainly through 
the application of thorough clinical history and 
ophthalmologic clinical examination, including 
intraocular pressure measurement and careful 
examination of the optic disc, and the use of 
ancillary tests such as optical coherence tomography 
(OCT) and automated visual field perimetry (VFP). 
1-3  

The clinical presentation of NGON varies by 
etiology – often resulting to acute loss of vision in 
inflammatory or ischemic cases, or insidious in 
compressive or hereditary forms.2,3 Unlike GON, 
NGON may present with additional 
ophthalmologic signs such as ptosis or ocular 
motility disturbances, and may be associated with 
neurologic signs and symptoms. On examination, 
color and contrast sensitivity deficits, normal 
intraocular pressures, and variable optic disc pallor 
further support an NGON diagnosis.  

The disease burden of GON is estimated to be 
3-5% of the global population aged 40 years and 
above.4 On the other hand, overall global incidence 
of NGON is poorly defined. In the Philippines, the 
Third National Survey on Blindness identified optic 
atrophy, regardless of cause, as a leading contributor 
of bilateral blindness and low vision.5 To date, the 
only published study on NGON etiologies among 
Filipinos was conducted in 1979 by Reyes-Noche 
and Fajardo, who reviewed records of 134 patients 
seen in a tertiary referral center and reported 
inflammation, compression, and trauma as the three 
most common etiologies of optic atrophy.6 

There remains to be a gap in knowledge due to 
the scarcity and outdated data on NGON. The study 
aimed to address this gap by identifying and ranking 

the etiologic causes of NGON and describing their 
clinical characteristics in an urban Filipino 
population. 

 

METHODS 

This retrospective, cross-sectional study was 
conducted at the Neuro-Ophthalmology Section of 
the Department of Health Eye Center (DOHEC) of 
the East Avenue Medical Center, a tertiary 
government hospital in Quezon City, Philippines. 
The study adhered to the principles of the 
Declaration of Helsinki and conformed with the 
guidelines set forth by the International Council for 
Harmonization - Good Clinical Practice. Ethics 
approval was obtained from the East Avenue 
Medical Center Institutional Ethics Review Board.  

The medical records of all Filipino patients, 
regardless of age, who were diagnosed with NGON 
by a qualified neuro-ophthalmologist between 
January 1, 2008 and December 31, 2020 were 
reviewed. Included cases had an identified etiology 
categorized as:  associated with papilledema, 
compressive, congenital, hereditary, infiltrative, 
inflammatory, ischemic, nutritional deficiency, post-
radiotherapy, post-traumatic, or toxic.  

Charts that were illegible or had incomplete data 
were excluded. Patients who had concomitant 
ocular diseases (e.g., vitreoretinal, corneal 
pathology) were also excluded from the study in 
order to reduce their confounding effects on visual 
acuity data.  

The following data were collected: demographic 
data, presenting symptom, baseline best-corrected 
visual acuity, baseline optic nerve status (normal, 
swollen, atrophic), and clinical diagnosis. The cases 
were stratified by age into 3 groups: pediatric (< 19 
years), middle age (19 - 59 years), and elderly (> 60 
years). 

Visual acuity was converted to logarithm of the 
minimum angle of resolution (LogMAR) values for 
statistical analysis. Visual acuities recorded as 
counting fingers, hand movement, light perception, 
and no light perception were assigned a LogMAR 
value of 2.0, 2.4, 2.7, and 3.0, respectively.7 
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Statistical Analysis 

Data was entered and analyzed in a spreadsheet 
(Microsoft Excel 2017©, Microsoft 365, 
Washington, United States). The number of cases 
per etiology was ranked accordingly. Measures of 
central tendency were used for continuous data, 
while frequency distribution was used for categorical 
data.  

RESULTS 

A total of 2,242 charts were reviewed. Of these, 
1,331 were excluded due to various reasons (Figure 
1). A total of 911 patient records were included in 
the study.  

 
Figure 1. Excluded Charts 

Table 1 shows the four most frequent etiologies 
of NGON identified in this study: traumatic 
(25.9%), ischemic (19.8%), inflammatory (18.0%), 
and compressive (16.4%). Patient age ranged from 2 
months to 88 years, with a mean age of 40.2 + 18.0 
years. There were more males (61.2%), with a male 
to female ratio of 1.6:1. Unilateral optic nerve 
involvement was more common, present in 53.3% 
of cases.  

The primary presenting complaint in 93.9% of 
cases was decreased visual acuity. The mean BCVA 
of the study cohort was 1.09 + 1.10 logMAR, which 
translates to a presenting visual acuity that is slightly 
worse than 6/60.  

Bilateral involvement was observed in etiologies 
related to drug toxicity, papilledema-related, drug 
toxicity, hereditary, nutritional, and post-radiation 
(all 100%). Compressive etiologies presented 
bilaterally in 60.7% of cases. Presentation was 

predominantly unilateral in etiologies related to 
trauma (95.8%), infiltrative (66.7%), ischemic 
(57.2%), and congenital (57.1%). Inflammatory 
etiology presented either unilaterally (51.2%) or 
bilaterally (48.8%). 

Presenting BCVA was notably worst among 
cases of toxic optic neuropathy due to ethambutol 
intake. Most cases demonstrated non-remarkable 
optic disc findings in both eyes. Optic atrophy was 
present in 27.8% of all eyes on initial presentation. 

 

Distribution of Etiologic Profile by Sex and Age Group 

Males were predominant in etiologies related to 
trauma (86.9%), ischemia (64.4%), and hereditary 
(100%) optic neuropathies. The single case of 
nutritional deficiency-related optic neuropathy was 
a 52-year-old male with chronic alcohol abuse of 30 
years. 

Females contributed more cases in 
inflammation-related (67.1%) optic neuropathy. 
The two female cases of infiltrative optic 
neuropathy were related to breast cancer with 
central nervous system metastasis, the single case of 
post-radiation optic neuropathy followed whole-
brain irradiation for intracranial meningioma. No 
sex predilection was observed in etiologies related to 
compression, sequelae of increased intracranial 
pressure, and congenital optic neuropathies. 

The pediatric age group accounted for majority 
of optic neuropathies secondary to congenital 
(57.2%) causes. This age group also contributed 
large proportions in etiologies related to papilledema 
(27.1%), inflammation (20.1%), hereditary (16.7%), 
and post-traumatic (16.5%).  

On the other hand, the middle age group 
accounted for majority of optic neuropathies 
secondary to hereditary (83.3%), post-traumatic 
(81.8%), compressive (76.7%), inflammatory 
(75.0%), papilledema-related (70.8%), ischemic 
(65.5%), and drug toxicity (63.4%).  

The elderly age group was not the predominant 
group in any of the optic neuropathies, but was 
observed to contribute large proportions in drug 
toxicity (34.6%) and ischemic (32.8%) etiologies.  

2,242 Total 
Charts

911 Included 
Charts

1,331 Excluded Charts
677 - Non-optic neuropathy case
346 - Not seen by a qualified neuro-ophthalmologist
189 - Charts with incomplete data
77 - Lost charts
42 - With other ocular co-morbidities (e.g. diabetic      

retinopathy,   retinitis pigmentosa)
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Table 1. Demographic Profile and Clinical Characteristics on Initial Presentation

SD - standard deviation; BCVA – best-corrected visual acuity  
 
DISCUSSION 

This study described the leading etiologies and 
clinical profile of Filipinos diagnosed with NGON. 
The top four etiologies of NGON identified in our 
cohort – trauma, ischemia, inflammation and 
compression – were consistent with those reported 
in a locally published study from 1979 (Table 2).6 
Both local studies employed a similar methodology 
– a cross-sectional retrospective chart  review – 
which is commonly used in other regional and 
international studies investigating distribution and 
clinical characteristics of NGON.3,6,8-17 Compared 
to these previous reports, our study included the 
largest population sample and covered the longest 
time period of NGON cases reviewed.  

The demographic profile of our patients was also 
consistent with findings from both regional and 
international literature, which report the most 
commonly affected age group to be between 40 and 
50 years old.3,6, 8-17  

 

Our study demonstrated that trauma, ischemia, 
inflammation, and compression were the top 
etiologies for NGON in the study population. Our 
findings were consistent with previous studies as 
presented in Table 2.   

In the pediatric age group, the top three causes 
of NGON were traumatic (39 cases; 33.9%), 
inflammatory (33 cases, 28.6%) and papilledema-
related (13 cases, 11.3%).  In the absence of 
significant head or ocular trauma, our findings 
underscore the importance of focused evaluation 
for inflammatory optic neuropathy (optic neuritis) 
and increased intracranial pressure, both of which 
often necessitate  neuroimaging as part of the work-
up. 

Majority of our study cohort are patients in the 
middle age group. Excluding traumatic optic 
neuropathy (193 cases, 29.1%), the leading causes of 
NGON in this age group were inflammatory (123 
cases, 18.5%), ischemic (118 cases, 17.8%), and 
papilledema-related (115 cases, 17.3%).  
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Table 2. Comparison of Etiologic and Demographic Profiles of Non-Glaucomatous Optic Neuropathy in Published Literature 

NGON - non-glaucomatous optic neuropathy  

The high proportion of traumatic cases in both 
age groups may reflect a referral bias, as the study 
site is a designated trauma center located in an urban 
area.  The occurrence of vision loss secondary to 
preventable trauma in the middle age group – an 
economically productive demographic – highlights 
the need for targeted public health initiatives and 
policy measures aimed at injury prevention and 
vision preservation.18-22 

Among the elderly age group, the top two causes 
of NGON were ischemia (59 cases, 44.0%) and drug 
toxicity (35 cases, 26.1%).  The predominance of 
ischemic etiologies aligns with the current 
epidemiologic trend showing increased prevalence 
of lifestyle-related diseases, such as hypertension, 
dyslipidemia, and diabetes mellitus, occurring in the 
older age group.23 In addition, this finding also 
underscores the importance of conducting a 
thorough review of the patient’s medication history 
to identify potential agents that may cause toxic 
optic neuropathy. Ethambutol, a first-line antibiotic 
for tuberculosis,24 was identified as the causative 
agent in all of the cases of toxic optic neuropathy in 
this study. 

The study found that most etiologies of NGON 
demonstrated a normal-appearing optic disc at 
presentation (58.7-60.6%). Optic atrophy was seen 
in 26.9-28.5% of our cases. Optic atrophy, however, 
is a non-specific clinical sign that is the common end 
result of any insult on the optic nerve.1,2 Certain 

features of the optic disc, such as the presence of 
disc-at-risk configuration in the fellow eye in a 
patient suspected with non-arteritic anterior 
ischemic optic neuropathy,23 or the well-
documented features of the various congenital nerve 
anomalies can facilitate accurate diagnosis.1,25 
However, such distinct diagnostic clues are often 
lacking in other etiologic categories, making their 
identification more challenging. This emphasizes 
the role of thorough clinical history, laboratory 
examination including appropriate neuroimaging, 
and referral to a neuro-ophthalmologist, to reliably 
determine the etiology of NGON. 

This study has several limitations owing to its 
retrospective and cross-sectional design. As a result, 
we were unable to report the final visual acuity or 
document changes in visual function over time and 
in response to treatment. The absence of consistent 
ancillary testing – such as visual fields, optical 
coherence tomography, neuroimaging, and 
laboratory testing – further limited the clinical 
characterization in many cases. The single-center 
design of the study also limited generalization of our 
findings. We recommend future prospective cohort 
studies to enable longitudinal assessment of visual 
outcomes and provide a more comprehensive 
understanding of the clinical profile of NGON. 

Additionally, focused investigations on specific 
etiologies of NGON are encouraged to inform 
targeted diagnostic and management strategies. 
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In conclusion, the study provided an update on 
the current trend of non-glaucomatous optic 
neuropathies in an urban population in the 
Philippines. Traumatic optic neuropathy emerged as 
the leading cause of vision loss from NGON in both 
pediatric and middle age groups. In the absence of 
trauma, further  investigations should focus on 
inflammatory and papilledema-related etiologies. 
Among the elderly, ischemia and drug-induced toxic 
optic neuropathies were the most common, with 
thorough history-taking being crucial for identifying 
medication-related causes.   
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