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Abstract 
 

Purpose: To evaluate the therapeutic effect of posterior sub-tenon methyl prednisolone in anterior 
ischemic optic neuropathy, No class 1 study has shown any conclusive medical or surgical 
treatment for non-arteritic anterior ischemic optic neuropathy (NAION). Efficacy of systemic or 
intravitreal steroids was suggested by some studies. This study was performed to evaluate the 
efficacy and safety of posterior sub-tenon injection of methyl prednisolone in eyes with acute 
NAION.  
Methods: In a double blind randomized clinical trial, forty patients with a recent onset NAION were 
randomly assigned into case and control groups. The case group received a single posterior sub-
tenon injection of 40 mg methyl prednisolone; the control group received a sham injection. The 
patients had complete eye examination including visual field measurement and fluorescein 
angiography and systemic evaluation at the beginning. Eye examination was repeated at 2, 4, 6 
and 8 week steps of the follow-up. Visual field was rechecked at the end of the follow-up. Statistical 
analysis used: SPSS 11.5 system, paired sample t-test; independent sample t-test, χ2, and 
ANOVA. 
Results: Visual acuity (VA) improved 0.3 logMAR (three lines of Snellen chart) in the case group 
(P<0.030), no visual improvement was observed in the control group (P<0.589). Comparison 
between the two groups showed improvement in VA (P=0.021 at two weeks, and P=0.053 at 8 
weeks), visual field pattern standard deviation (PSD), (P=0.034) and optic disc edema, (P=0.000) 
in the treatment group. No case of globe perforation or severe intraocular pressure (IOP) rise was 
detected.  
Conclusion: Posterior sub-tenon injection of methyl prednisolone was preferred to observation in 
acute NAION. 
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Introduction 

No class 1 study has shown a conclusive 
medical or surgical treatment for non-arteritic 
anterior ischemic optic neuropathy (NAION).1,2 
Systemic use of corticosteroid was suggested 
by some authors for the treatment of  
NAION.3-5 There are some studies on 
intravitreal injection of triamcinolone in small 
sample of patients with acute NAION,6-9 
relative improvement in vision and relative 
faster resolution of optic disc edema was 
claimed by few of these reports.6-8 Sub-tenon 
injection of depot steroids has been safely 
used for the treatment of diabetic macular 
edema and macular edema secondary to 
retinal vein occlusion.10-15 This study was 
performed to evaluate the efficacy and safety 
of posterior sub-tenon injection of  
methyl prednisolone in eyes with acute 
NAION.  
 
Methods 
This randomized double masked clinical trial 
was performed on 42 patients with acute 
NAION. The patients were selected from the 
outpatient department of Feiz hospital, 
Esfahan, Iran during 2004-2006, and were 
randomly assigned in case and control 
groups. 

The selected patients had a primary ocular 
and systemic evaluation including Snellen 
acuity, applanation tonometry, visual field 
measurement [Zeiss-Humphery], fluorescein 
angiography, Medical consultation, 
measurement of erythrocyte sedimentation 
rate (ESR), and measurement C reactive 
protein (CRP). The included patients had 
acute visual loss in one eye of within one 
week duration, optic disc edema, afferent 
pupillary defect, and optic discs leakage in 
fluorescein angiography. Patients with 
intraocular pressure (IOP) of more than  
21 mmHg, a history of glaucoma, abnormal 
visual field in the sound eye, high ESR, high 
CRP, diabetic retinopathy, and any systemic 
or neurologic disease being related to the 
acute visual loss were not included. The 
exclusion criteria were considered for loss of 
follow-up or additional intervention during the 
follow-up period. 

The course of the disease and its treatment 
modalities were explained for the patients. All 
included cases signed the informed consent 
after being informed about the possible risk 

and benefits of the treatment mode in this 
study. The included patients were randomized 
into case and control groups. Simple 
randomization was performed according to the 
random allocation software.16 The case group 
received a single posterior sub-tenon injection 
of 40 mg (1 cc) methyl prednisolone 
(Abooreyhan Company, Tehran, Iran) and the 
control group received a sham injection. The 
sham injection simulated the injection process 
of the case group; it included instillation of 
topical anesthetic drops, putting the patient 
behind the slit-lamp, insertion of lid speculum, 
aspiration of normal saline by syringe, and 
conducting the syringe toward the patient's 
eye without any material being actually 
injected. 

All posterior sub-tenon and sham injections 
were performed by the second author. 
Posterior sub-tenon injections were performed 
according to the technique recommended by 
Nozik RA,17 in the inferotemporal Quadrant.  

After topical anesthesia by tetracain drops 
and insertion of the lid speculum, the patient 
was instructed to look up and nasally. A cotton 
swab soaked in tetracaine was applied over 
the conjunctiva at the site of injection, then the 
injection needle was inserted bevel-up against 
the sclera and advanced through the 
conjunctiva and tenon's capsule using a  
side-to-side movement to determine whether 
the needle has entered the sclera or not. As 
long as the globe did not torque with the  
side-to-side movement of the needle and once 
the needle was advanced to the hub the 
methyl prednisolone was injected into the  
sub-tenon's space.  

Optic disc edema was diagnosed by  
slit-lamp ophthalmoscopy using +78 D lens. 
Preinjection and postinjection patient 
evaluations including the measurement of 
visual acuity (VA) was performed by the first 
author without having any information about 
the patient's group. Complete eye examination 
including VA, IOP, and ophthalmoscopic 
evaluation of optic disc was repeated at 2, 4, 6 
and 8 week steps of follow-up. Visual field 
was rechecked at the end of the follow-up.  

Primary values of VA were compared with 
its corresponding values during the follow-up 
inside each group and between the two 
groups. Primary and final values of visual field 
including mean deviation (MD), and pattern 
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standard deviation (PSD) were compared 
inside each group and between the two 
groups. Statistical analysis was performed by 
SPSS 11.5 system; independent sample t-test 
was performed to compare age, VA and visual 
field values before and after treatment 
between groups. Paired t-test was used to 
compare VA and visual field values before 
and after treatment inside each group. χ2 was 
used to compare sex distribution. ANOVA was 
used to compare the improvement of VA and 
visual field between the two groups. P-values 
less than 0.05 (95% CI) were considered 
significant. 
 
Results 
Forty patients completed the study course. 
Demographic characteristics of the patients 
are shown in table 1. The mean of VA 
improved 0.3 logMAR (three lines of snellen 
chart) from 1.0±0.70 logMAR [22/200 (CF at  
1 meter - 20/30)] to 0.7±0.55 logMAR [42/200 (CF 
at 1 meter - 20/25)] in the treatment group 
(P<0.030), the mean of VA did not have a 
sensible change in the observation group, it 
changed from 0.90±0.6 [26/200 (CF at 0.5 meter 
- 20/30)] to 0.9±0.6 logMAR [25.5/200 (CF 1 meter 
- 20/25)] (P<0.589). 

The mean values of VA in the case and 
control groups at all of the follow-up steps are 
shown in figure 1. The visual improvement in 
the treatment group was mainly obtained 
within the first two weeks of follow-up with no 
statistically significant further improvement 
from 2 to 8 weeks. Comparison between the 
two groups showed improvement of VA in the 
case group (ANOVA, P<0.021 at two weeks, 
 

and ANOVA, P<0.053 at 8 weeks). 
The visual field MD improved from  

-24.48±4.45 (-17.03 to -30.78) dB to  
-22.02±4.41 (-16.06 to -29.81) dB in the case 
group (P=0.04). The visual field MD did not 
show a sensible change in the sham group, it 
changed from -22.74±5.34 (-15.52 to -29.98) 
dB to -22.63±4.04 (-13.01 to -28.76) dB 
(P<0.457). Comparison between the two 
groups for the MD was not statistically 
significant (ANOVA, P<0.110). PSD improved 
from 12.29±4.59 (4.72-18.62) dB to 
11.09±4.48 (5.93-20.12) dB in the case group 
which was not statistically significant 
(P<0.140). PSD deteriorated significantly from 
10.38±3.76 (4.00-15.71) dB to 12.87±4.00 
(4.83-15.78) dB in the control group 
(P<0.049). Comparison between the two 
groups for the PSD was found to be 
statistically significant (ANOVA, P<0.034). MD 
and PSD mean values of the two groups are 
shown in figure 2. 

The mean time for the resolution of optic 
disc edema was 2.8±1.00 (2-4) weeks in the 
case group and 6.5±1.27 (4-8) weeks in the 
control group (P<0.000). Ophthalmoscopic 
evaluation at the 2 weeks step of follow-up 
showed marked reduction in optic disc edema 
in 50% of the case group and none of the 
control group. 55.5% of the case group and 
16.6% of the control group expressed a 
subjective improvement in their vision at the 
end of this study (P<0.000). IOP rise 
exceeding 21 mmHg was observed in two 
patients in the case group which was 
controlled by antiglaucoma drops. No case of 
globe perforation was detected. 

 
 

Table 1. Baseline demographic characteristics of the study groups 

 Case (20 patients) Control (20 patients) P 

Number of Females 11 9 0.33 

Number of Males 9 11 0.33 

Age 59.77±8.78 (43-75) 57.00±9.38 (37-73) 0.183 

Duration of NAION (days) 3.350±1.59 (1-7) 3.450±1.46 (1-7) 0.837 

Hypertensive 70% 80% 0.500 

Diabetic 25% 20% 0.705 

Snellen acuity at time 0 1.0±0.7 logMAR  
(22/200, CF at 1 meter-20/30) 

0.90±0.6 logMAR 
 (26/200, CF at 0.5 meter-20/30) 0.162 

Mean deviation at time 0 -24.48±4.45 (17.03-30.78) dB -22.74±5.34 (15.52-29.98) dB 0. 145 

Pattern standard deviation at time 0 12.29±4.59 (4.72-18.62) dB 10.38±3.76 (4.00-15.71) dB 0.06 
    
NAION: Non-arteritic anterior ischemic optic neuropathy 
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Figure 1. Mean values of visual acuity in case and control at the 
beginning and at the follow-up steps of this study 
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Figure 2. Mean decibel values of mean deviation and pattern 
standard deviation in case and control groups 

 
 
 
Discussion 
The results of this study showed that posterior 
sub-tenon injection of methyl prednisolone 
improved VA, visual field PSD, and optic disc 
edema in eyes with acute NAION. The mean 
of visual improvement in the treatment group 
was 0.3 logMAR (three lines of Snellen chart) 
which was mainly obtained at 2 weeks after 
injection and had no significant change then 
after. On the other hand no sensible change in 
VA was observed in the sham group. VA in 

the sham group showed a mean deterioration 
of 0.1 logMAR at the two week step of  
follow-up and then returned back to its base 
during the following weeks. Statistical 
comparison for the extent of visual 
improvement between the two groups at the 
end of the study showed a marginal 
significance (ANOVA, P<0.053) which could 
have probably turned significant if larger 
number of cases were studied. Indeed 3 line 
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difference in Snellen acuity improvement 
between the two groups can be considered to 
be clinically significant2,5 by the way 
significantly higher rate of subjective visual 
improvement was expressed by the case 
group of this study. 

Improvement in VA was obtained after 
using systemic steroids for the treatment of 
NAION.3-5 Hayreh et al found that NAION eyes 
treated during the acute phase (within two 
weeks) with systemic corticosteroids resulted 
in a significantly higher probability of 
improvement in VA.5 Visual improvement was 
obtained in three previous reports employing 
intravitreal injection of triamcinolone in acute 
NAION.6-8 Kaderli et al used intravitreal 
triamcinolone in acute NAION and found its 
maximum treatment effect at 3 weeks 
postinjection, with no further significant visual 
improvement from 3 weeks to 12 months.  

Scanning laser polarimetry documented 
progressive loss of nerve fiber layer tissue 
during the first 3 weeks in a patient with 
NAION.18 Study on animal models suggested 
that apoptosis of retinal ganglion cells occurs 
maximally in the second to third week after 
infarct.19 

There was a statistically significant 
difference between the two groups in regard 
to the visual field PSD showing some 
improvement in the case and deterioration in 
the control group, could it be in correlation 
with the segmental involvement of the optic 
nerve in NAION. Visual field MD showed 
statistically significant improvement inside the 
case group. The clinical value of these 
statistical differences is not exactly clear.  

Visual field improvement was reported by 
Hayreh et al using systemic corticosteroids for 
acute NAION, they found improvement of 
visual field in both groups of systemic steroid 
therapy and observation but significantly more 
improvement was found in their treated 
group.5 

One objective finding of this study was 
faster resolution of optic disc edema in the 
treatment group. According to Hayreh et al 
optic disc edema is an initial sign of NAION, 
and corticosteroid therapy is required only for 
the duration of optic disc edema.20 Faster 
resolution of optic disc edema was also found 
by other authors using intravitreal steroids for 
the treatment of NAION.6-8 

Reduction of optic disc edema may slow down 
the vicious cycle of ischemia, and 
compartment syndrome and therefore prevent 
from further optic nerve damage. The extent 
of visual recovery after corticosteroid therapy 
in NAION might depend on the severity of 
tissue infarction at the time of therapy. A 
recent study utilizing optical coherence 
tomography in eyes with NAION 
demonstrated that 8 of 76 patients examined 
within 4 weeks of visual loss had subfoveal 
fluid, likely responsible for some of the 
reversible visual loss.21 

Improvement of VA and reduction of disc 
edema in the case group along with 
deterioration of VA in the sham group at the 
two weeks follow-up step of this study can be 
attributed to the therapeutic effect of sub-
tenon methyl prednisolone, this also confirms 
the previous clinical finding of progressive 
visual loss over 2 weeks following NAION and 
indeed the importance of early treatment in 
NAION. 

No visual improvement in the observation 
group of this study has some conflict with the 
results of two prospective large studies 
showing spontaneous VA improvement in 
eyes with NAION.22-23 Spontaneous recovery 
of three Snellen VA lines has been reported 
by ischemic optic neuropathy decompression 
trial (IONDT) in 31% of patients after 2 
years.22 By the way some factors like shorter 
follow-up period, smaller study population, 
and the initial VA of ≤20/200 in 60% of the 
patients could have affected the results of this 
study. On the other hand it is believed that 
after stabilization of vision, usually within two 
month, recurrence or progressive visual loss 
in an affected eye is extremely unusual.24 As 
mentioned in the literature optic disc becomes 
visibly atrophic within 4-8 weeks; persistence 
of edema past this point suggests an 
alternative diagnosis, and untreated NAION 
generally remains stable after reaching the 
low point of visual function.25 

Posterior sub-tenon injection of depot 
steroids have been safely used for the 
treatment of diabetic macular edema and 
macular edema secondary to retinal vein 
occlusion,10-15 its main complication was 
reported to be intraocular pressure rise. IOP 
rise after sub-tenon injection of triamcinolone 
in eyes with diabetic macular edema was 
reported as -15.5%.10-13 
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Posterior sub-tenon injection may be found to 
be difficult by some surgeons, and there may 
be a fear from damage to the globe. On the 
other hand intravitreal injection carries the 
danger of endophthalmitis and cataract 
development. Systemic use of corticosteroids 
is accompanied by systemic side effects. 
 
Conclusion 
According to the results of this study posterior 
sub-tenon injection of methyl prednisolone 

was safe, and was preferred to observation in 
regard to the recovery of vision, indeed the 
extent of visual improvement in the case 
group of this study may be considered to be 
mild from the clinical point of view.  
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