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Abstract 

Background: Optic nerve injuries occur in the setting of head injury which is often a consequence of road traffic 

accidents or falls. Traumatic optic neuropathy (TON) is a potentially blinding complication of head and orbital trauma. 

Different treatment approaches like different dosages of steroids, surgical decompression and observation alone have 

been suggested but there is no standardized protocol till date. Object: To study the clinical profile, risk factors, visual 

outcome in a series of forty five patients of Traumatic Optic Neuropathy (TON) after medical management at our tertiary 

centre. Methods: Forty five patients reported to outpatient department from January 2018 to June 2019 who have a 

history of trauma were studied prospectively. After relevant and detailed ocular examination, Intravenous methyl 

prednisolone 1 gram for 5days and thenoral prednisolone 1 mg/kg in tapering doses for two weeks was administered in 

all patients irrespective of duration of presentation to the hospital after trauma. Results: The age group involved was 

predominantly 16 to 45years (80%) with a mean age of 35.31 years. Range of follow up was seen from 5days to 5 

months. Males (91%) were outnumbered. Road traffic accidents (73.33%) were found to be the most common cause for 

TON in our series. Of 45, 10 patients were lost to follow up, rest 35 patients who have been followed steroid regime, 18 

(51.43%) showed visual improvement (12 patients had >/=2 line improvement, rest 06 patient had one line 

improvement). 17(48.57%) patients did not show any improvement. 08 patients were same (no perception of light) till the 

final follow up. Conclusion: IV methyl prednisolone along with oral steroids as proposed by ONTT has been found 

effective in our case series of TON even in patients who have very low initial visualacuity and who presented late even 

after 24 hours of injury till the irreversible damage to optic nerve.No major side effects have been encountered with this 

steroid regimen. High dose steroid has proven its role in traumatic optic neuropathy. 
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Introduction 

Traumatic Optic Neuropathy (TON) following 

craniofacial injuries was first described by 

“Hippocrates”. Traumatic optic neuropathy refers to an 

acute injury to the optic nerve secondary to trauma 

(blunt or penetrating) which occurs without external or 

initial ophthalmoscopic evidence of injury to the eye or 

its nerve. It is an uncommon but devastating cause of 

permanent visual loss following contusive injuries to 

the head, particularly forehead caused by impact to the  
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optic nerve.The impact transmits a shockwave to the 

optic canal damaging the optic nerve. Injury may be 

direct or indirect and visual loss may be partial or 

complete. It can be classified depending on the site of 

injury (i.e. optic nerve head, intraorbital, intra-

canalicular or intracranial) or according to the mode of 

injury (i.e. direct or indirect) [1, 2]. The most common 

form of traumatic optic neuropathy is indirect damage 

to the optic nerve and has been reported following 0.5% 

to 5% of all closed head traumas [3, 4]. Indirect injury 

results from transmission of forces to the nerve from a 

distant site without disruption of normal tissue 
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structures. Clinical features of TON include visual loss, 

dyschromatopsia, relative afferent pupillary defect 

(except in the case of a bilateral TON), visual field 

defects. The optimal treatment of traumatic optic 

neuropathy remainscontroversial. There has been no 

conclusive evidence for standardized treatment protocol 

due to lacking of large randomised controlled trials of 

management as a result of low incidence of this 

condition [5]. Observation, corticosteroids, treatment 

and decompression of the optic nerve have been 

advocated and significant recovery of vision has been 

found in those treated with corticosteroids, optic nerve 

decompression, or both as compared to observation 

alone [6].  The present study attempted to report a series 

of forty five patients of TON who received treatment in 

the form of corticosteroids at our tertiary eye care centre 

to study the clinical profile ofdisease, timing of 

presentation and to assess the final visual outcome. 

Materials and Methods 

Study design: A prospective hospital based obser-

vational study. 

Ethical Approval was granted by the Institutional 

Review Board. 

Duration of study: January 2018 to June 2019  

Inclusion criteria: A total of forty five patients 

reporting to the Outpatient department of Ophthal-

mology in Hamidia hospital Bhopal with or without 

head injury, already diagnosed cases of traumatic optic 

neuropathy from elsewhere and those who can be 

treated medically were enrolled. 

Exclusion criteria: Patients who did not give consent 

for either admission or treatment and those who have 

preexisting ocular abnormalities that affect visual 

function. 

Salient demographic data (detailed clinical history of 

injury with timing of presentation to clinic ),including 

Visual acuity assessment,torch light examination 

including RAPD (relative afferent pupillary Defect) 

assessment, extraocular motility, slit lamp examination, 

colour vision testing, fundus examination, b scan 

ultrasonography, Automated perimetry (30-2), VEP and 

CT/MRI wherever required/ possible was done 

accordingly. Visual acuity was the main outcome 

measure of the study, which was measured by Snellen 

chart on admission, immediately after treatment and 4 

weeks later.  

A written informed consent was taken prior to starting 

of medical treatment. Intravenous Methylprednisolone 1 

gram was given for 5 days (diluted in 100 ml Normal 

saline over 45 minutes).  

Pulse and Blood Pressure recorded prior to infusion and 

monitored. Then oral prednisolone 1 mg/kg in tapering 

doses for two weeks was administered.Patients were 

examined every day during hospitalization and then 

followed every week till the end of study period. 

Statistical analysis: Data were presented as percentage 

(%) for qualitative variables, mean and standard 

deviation for continuous variables and Chi-square test 

for frequencies. p value <0.05 was considered 

statistically significant. 

Results 

      Table-1: Demographics & baseline visual acuity. 

 Frequency (%) n=45 

Mean age (years) 35.31 

Sex               Male  41 (91) 

                     Female 4 (8.9) 

Eye               Right  23 (51.11) 

                      Left 22 (48.9) 

Injury type    RTA 33 (73.33) 

                      Fall 07 (15.6) 

                      Assault 04 

Fire Cracker Injury 01 

Baseline Visual Acuity (VA) (n=35) 6/12 to 6/18 07 

6/24 to 6/36 02 

6/60 02 

<6/60 25 (55.56) 

 No PL               09 (01 improved) 
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Data of 45 patients were analysed. The age group involved was predominantly 16 to 45years (80%) with a mean age of 

35.31 years. Range of follow-up was seen from 5 days to 5 months. Of 45, all patients had an indirect optic nerve injury 

resulted from blunt trauma to head, one had an open globe injury also. Forty one (91%) were male and four were female.  

 

Range of timing of initial presentation to the hospital for the initiation of treatment was seen from 03 hours to 05months. 

31% patients presented within less than 24 hours and 48.9% afterwards (Table-1) 

 

 

Figure-1: Age group distribution 

 

Ten patients lost to follow up after initial presentation. The major causes of trauma were Road traffic accidents (RTA) 

(73.33%) followed by falls (15.56%). Majority of patients were labourer (44.4%) by occupation. Out of 45 patients, 25 

(55.56%) had visual acuity <6/60 (excluding No PL) at presentation. RAPD was seen in 37 patients and APD in 08 

patients who had no perception of light at presentation.  

 

Visual fields and colour vision testing attempted in all patients at presentation, results are not very reliable due to low 

vision. Extraocular motility tested in all patients, found normal in all 43, restriction seen in only 2 cases.Visual evoked 

potential (VEP) testing shown decreased amplitude, increased latency in 14.cases and was not possible in 20cases due to 

decreased vision, and normal in 01 patient.  

 

Best corrected visual acuity at final follow up was measured as primary outcome. Regime of three doses of Intravenous 

methylprednisolone (high dose) with oral steroidshas been given to 35 patients. 

 

Out of which 18 (51.43%) showed visual improvement (12 patients had ≥2 line improvement, rest 06 patient had one line 

improvement) (Table 2). 17 (48.57%) patients did not show any improvement. 08 patients were same (no perception of 

light till the final follow up). 

 

 

Figure-2: Improvement in visual outcome versus timing of presentation 
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     Table-2: Significant final visual outcome after steroid therapy (N=12) 

S.NO. 
Visual acuity(VA) at 

presentation 

Timing of presentation to 

hospital after injury (hours) 
VA Post steroid therapy 

1 No PL >96 FC3 ft  (1.9) 

2 PL(2.8) 5 6/12(0.3) 

3 PL(2.8) 5 6/36(0.80) 

4 PL(2.8) 4 6/9(0.2) 

5 PL(2.8) 5 6/24(0.60) 

6 HM(2.3) 24 FC 3 ft (1.9) 

7 FC FC 96 1/60(1.8) 

8 FC 2ft(2.0) >96 3/60(1.30) 

9 FC 3 ft (1.9) 12 5/60(1.1) 

10 4/60(1.2) 5 6/24(0.60) 

11 6/18(0.5) >96 6/9(0.2) 

12 6/12(0.3) 6 6/6(0.0) 

NO PL=No Perception of light                        FC FC=finger count close to face  

PL=perception of light  

HM=Hand movements  

FC =Finger Count 

Discussion 

TON is considered an ophthalmic emergency, often 

seen in the setting of head trauma and no standardized 

treatment protocol has been mentioned in the literature 

for this entity. Optimal management of TON is still the 

subject of debate. Despite these persisting uncertainties, 

the main treatment options in current use for TON are 

as follows: (1) systemic steroids of varying doses, 

duration, and mode of administration; (2) surgical 

decompression of the optic canal; (3) a combination of 

steroids and surgery; and (4) observation alone (i.e., 

conservative management).  

 

Here authors have attempted to see the effect of steroids 

in cases of TON prospectively to our tertiary centre 

even in those cases who presented late (even after 48 

hours). 

 

The vast majority of affected patients are young males 

(79% to 85%) in theirearly thirties in a national 

epidemiological survey of TON in the UK. The most 

common causes of TON in adults are motor vehicle and 

bicycle accidents (49%), falls (27%) and assaults 

(13%)[7, 8].73.3% cases were found to be due to road 

traffic accidents in present study. Similar findings were 

showed in Sadeghi-Tari study [2,9,10] and 80% of our 

patients were between 16 to 45 years, males (91%), 

which is found to be seen consistent with the previous 

studies [7, 11]. 

 

 

Steroids have been used both on its own and in 

combination with surgical optic nerve decompression 

either pre-, intra-, or postoperatively [16, 21]. Steroid 

regimens can be classified as (based on the initial daily 

dose of methyl prednisolone used): 

1. low dose (<100mg) 

2. Moderate(100-499mg) 

3. High dose(500-1999mg) 

4. Very high dose(2000-5399mg) 

5. Mega dose (>5400mg) 

 

National Acute Spinal Cord Injury Study (NASCS) [12, 

13, 14] concluded that megadose steroids within 8 hours 

of injury showed better neurological outcomes. 

CORTICOSTEROID RANDOMISATIONAFTER 

SIGNIFICANT HEAD INJURY STUDY (CRASH) 

[15,16]- A large randomized placebo controlled study 

again evaluating megadose of steroids in traumatic 

brain injury, had been stopped due to increased 

mortality in patients received megadose. 

 

In the present study, high dose [17] regimen similar to 

ONTT (OPTIC NEURITIS TREATMENT TRIAL) 

trial has followed (l gm of IV methyl prednisolone for 

3-5 days followed by 1 mg/kg oral prednisolone in 

tapering dose over 2 weeks). 
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The International Optic Nerve Trauma Study (IONTS) 

is the largest, prospective, multicenter study of TON 

published to date [8]. It was intended to be a 

randomized controlled trial, but it had to be converted to 

an observational study after 2 years owing to 

recruitment failure. The analysis included a total of 133 

people with indirect TON treated within 7 days of 

injury and categorized into three groups: untreated 

(n =9), steroids (n = 85), or optic canal decompression 

surgery (n = 33). The majority of patients in the steroid 

group had either a megadose (40%) or very high-dose 

regimen (18%), and all the participants in the surgical 

group, except for one, also received steroids. Follow-up 

data were available for 104 cases at 1 month and for 40 

cases at 6 months. After adjustment for baseline visual 

acuity, no significant differences were found between 

the three treatment groups. A three-line increase in 

visual acuity or more occurred in 57% of the untreated 

group, 52% of the steroid group, and 32% of the surgery 

group [8]. Some case series have reported higher 

improvement rates with steroids, most published figures 

(44–62%) are comparable with IONTS [7, 9, 18, 19, 

20]. 

 

The criteria for visualimprovement following treatment 

was not clearlydefined in the majority of published data. 

However fewstudies showed improvement as an 

increase in 1 to 3lines in visual acuity [2, 8]. 

Methylprednisolone is preferred as the initial treatment 

of choice because of its neuroprotective mechanism 

[22]. But the exact mechanism of its neuroprotective 

action is not clear. However, itmainly relieves the 

compression of the optic nerve fiber by reducing the 

intraneural and extraneural edema. Theother mechanism 

of its neuroprotective action includes inhibition of the 

free radicals formation, limitation ofcontusion necrosis 

of the nerve and blockage ofneuronal death by 

decreasing the vasospasm [5]. 

 

In this case series of 45 patients, 10 were untreated and 

35 received corticosteroids. Statistically significant 

visual improvement was seen in 51.4% of treated 

cases.Similar results were seen in a study by Chou etal 

[9] who concluded that patients in treated group (57%) 

did statistically better than untreated patients. The 

predictors of prognosis seen in this study were 

presenting visual acuity, timing of presentation to the 

hospital for initiation of treatment, associated other 

ocular co-morbidities .However, in the present study 

also suffered few limitations due to small sample size, 

wide variation in age group of patients for which 

response of steroids could have been different.Our 

results would have been different if the ten patients who 

lost for follow upalso could have been included. 

Conclusion 

IV methyl prednisolone along with oral steroids as 

proposed by ONTT has been found effective in our case 

series of TON even in patients who have very low 

initial visualacuity and who presented late even after 24 

hours of injury till the irreversible damage to optic 

nerve. No major side effects have been encountered 

with this steroid regime. In the present study concludes 

that above mentioned treatment shouldalways be 

considered in diagnosed patients of traumatic optic 

neuropathy irrespective of the timing of presentation. 

However, any contraindication to steroid obviously 

precludes the use. It is a well known fact that high dose 

of steroids when given early i.e. within 72 hrs of 

trauma, good visual outcome is noted. In the present 

study, however, it was observed that in cases of TON 

even beyond 72 hrs of trauma if steroids are given it can 

significantly alter the visual prognosis.  
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