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SUMMARY

Aim:To ascertain whether various therapeutic procedures in non-arteritic anterior ischaemic optic neuropathy (NAION) have an impact on the resulting
visual acuity of the affected eye. To assess the prevalence of risk factors that accompany this disease according to the literature.

Methods: The retrospective study enrolled 55 eyes of 53 patients (41 men, 12 women) with an age range of 46 to 85 years (mean 64.9; median 64.0)
who were hospitalized at the Department of Ophthalmology of the Faculty of Medicine and Dentistry and the University Hospital in Olomouc with
the diagnosis of NAION between 2005 and 2016, and who received systemic treatment with intravenous vasodilators, either alone or in combination
with intravenous corticosteroids. Central visual acuity (CVA) prior to treatment and immediately after its termination was evaluated. CVA was measured
using the Snellen chart and is presented in decimal values. Using medical history data and medical records, the presence of systemic disease, namely
hypertension, type 2 diabetes mellitus, and hypercholesterolaemia, was studied in these patients and evaluated for a possible association with NAION.
Results: In the group of patients who were treated with intravenous vasodilators, the resulting CVA improved by 0.083 on average. In the group of
patients who, in addition to vasodilator therapy, also received treatment with corticosteroids, the resulting CVA improved by only 0.03 on average.
Although there was a more prominentimprovement in CVA in the group treated with intravenous vasodilators alone, this difference was not statistically
significant. At least one risk factor was found in the vast majority of the patients (96%). Eighty percent of the patients had hypertension, 43.6% of them
were treated for diabetes mellitus, and 72.7% of the patients took drugs for hypercholesterolaemia. A combination of all these conditions was found in
36.4% of the patients. The proportion of smokers and past smokers did not exceed that of non-smokers.

Conclusion: The mean improvement in the resulting CVA in patients after systemic therapy with vasodilators alone was greater than in those treated
with a combination of vasodilators and corticosteroids; however, this difference was not statistically significant. In most patients in the group, at least one
systemic risk factor was noted, most frequently hypertension. The prevalence rate of systemic risk factors was comparable to that reported in the literature.
Key words: non-arteritic anterior ischaemic optic neuropathy, vasodilators, corticosteroids, risk factors
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INTRODUCTION

Non-arteritic anterior ischaemic optic neuropathy — NA-
ION) is the most widespread cause of acute affliction of
the optic nerve in patients in the 6th and 7th decades of
life. The pathology is caused by occlusion of the short po-
sterior ciliary arteries, which are branches of the arteria
ophthalmica [14]. This is not an inflammatory pathology,
but a consequence of vascular insufficiency. The pathology
can therefore be considered to constitute an infarction of
the optic nerve, nevertheless due to its different mechanism
of origin it cannot be compared with an infarction of the
brain [4]. It is manifested as a rule as a sudden, painless
deterioration of visual acuity in one eye. Loss of vision
usually appears in the morning after waking, which indi-
cates a possible connection with nocturnal hypotension [8].
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Central visual acuity (CVA) may be within the range of 1.0
to mere light perception. Upon examination of the visual
field, lower altitudinal scotoma is typically found, although
this may also be a central, paracentral, quadrant or arcuate
outage of the visual field. In the case of a larger deteriora-
tion of central vision, we often find a relative afferent pu-
pillary defect (RAPD). Deterioration of vision progresses
for approximately two weeks and then remains stable. In
addition to reduction of visual acuity, disorder of colour
vision — dyschromatopsia may be expressed, depending on
the level of affliction of visual acuity.

A typical symptom of the acute phase of non-arteritic an-
terior ischaemic optic neuropathy is pale diffuse or secto-
red infiltration of the optic nerve papilla, often in connec-
tion with several peripapillary splintered haemorrhages
or cotton-wool ischaemic deposits on the adjacent retina
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[16,20]. The clinical manifestations of this pathology may
be variable, and in many cases it is difficult to determine a
definitive diagnosis. Approximately 3 to 4 weeks after the
onset of the pathology we may find atrophy and paleness
of the papilla, which may be diffuse or sectored. During
the course of this pathology there is a loss of nerve fibres,
both peripapillary and in the macular region [20]. The risk
of occurrence of this pathology in the other eye is 10 %
within two years and 15 to 25 % within five years [8,20].
Recurrence of the pathology in the same eye is 6 % [3].
In the case of occurrence of NAION in the other eye, we
may observe “pseudo Foster-Kennedy syndrome”, which
is atrophy of the optic nerve papilla in one eye and pale
edema of the optic nerve in the other eye [16].

Predisposing morphological risk factors for the occu-
rrence of the pathology are small papillas with small or
virtually disappeared excavation, and a markedly visible
nerve fibre layer (“crowded-disc” or “disc at risk™), and
drusens of the optic nerve papilla [9]. These predispo-
sitions act with a compressive mechanism on the optic
nerve and may contribute to the onset of NAION. The
main general risk factors are especially vascular factors —
hypertension, diabetes mellitus, hypercholesterolaemia,
hypercoagulation states (hyperhomocysteinemia), as
well as collagenosis, nocturnal hypotension, obstructive
sleep apnoea syndrome, treatment for erectile dysfunc-
tion and smoking. Predisposition on the basis of sex has
not been unequivocally confirmed, but in our experience
men are afflicted more often [18]. Certain other patholo-
gies may also be linked with the occurrence of NAION,
for example age-related macular degeneration or retinal
vein occlusion [5]. Cataract surgery may also be a risk
factor for the occurrence of NAION (postoperatively in-
creased intraocular pressure, intraocular inflammation,
retrobulbarly administered anaesthetic) [8].

Unfortunately, no demonstrably effective treatment of
NAION exists to date, and the prognosis regarding visual
functions is also poor. The basis of therapy is the careful
adjustment of all pathological conditions in the body, espe-
cially the aforementioned vascular pathologies. Antithrom-
botic and vasodilator drugs are used in adjuvant therapy
[3,11]. The effect of generally administered corticosteroids
is stated mainly in alleviating swelling of the optic nerve
papilla [10,11,21,22]. Nonetheless, no treatment is able to
cure the condition causally, and none so far reduces either
the risk of occurrence of NAION in the other eye or relapse
in the same eye. A new method being experimented with is
intravitreal injection of steroids (triamcinolone) or vascular
endothelial growth factor (VEGF) inhibitors, which could
reduce vasogenic edema by inhibiting VEGF [3,8]. The use
of neuroprotective agents in acute stages of NAION is so
far in the phase of trials [8]. For patients with progressive
form of NAION it is possible to consider the performance
of decompression of the optic nerve sheaths, even if this
method is controversial [15,16].

The aim of this study is to determine whether the various
therapeutic approaches that we use on patients with NAION
at our centre have had an influence on the resulting CVA of
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the affected eye, and to evaluate the occurrence of the factors
that accompany this pathology according to the literature.

COHORT AND METHOD

Design of study

The retrospective study included all the patients who were
hospitalised with a diagnosis of NAION at the Department
of Ophthalmology at the Faculty of Medicine and Dentistry
of Palacky University and University Hospital Olomouc in
the period from 2005 to 2016. First of all a list of the patients
(total 147) with a diagnosis of NAION was obtained from
the department. Of these, 58 reported for a targeted examina-
tion for the purpose of this study. Subsequently, all the pati-
ents who were provided with general therapy by intravenou-
sly administered vasodilator drugs, antithrombotic drugs and
in indicated cases also corticosteroids intravenously, were
included in the study. According to the applied therapy, the
patients were subsequently divided into two groups. The first
group comprised patients who received intravenous applica-
tion of only vasodilation therapy, and the second group vaso-
dilation and corticosteroid therapy. Five patients who could
not be treated with general vasodilation therapy for internal
reasons were excluded from the study, and other therapy was
applied. In 3 cases this concerned monotherapy with intra-
venously applied corticosteroids, in two cases only outpati-
ent treatment was applied (oral vasodilator drugs) upon the
patient’s request. Due to the nature of the study, the interval
between the onset of the pathology and the targeted exami-
nation was of varying length (3 months to 11 years). For the
study we compiled a form in which we recorded all the ob-
served and supplementary information. We recorded the type
of therapy, length of complaints before commencement of
treatment, we carefully recorded the patient’s personal medi-
cal history, in which we focused especially on the presence
of hypertension, type 2 diabetes mellitus and hypercholeste-
rolaemia. We also recorded data on whether patients smoked.
According to the report from hospitalisation, we determined
CVA before treatment and immediately after the completion
of treatment upon discharge of the patient. We also recor-
ded current CVA, which we however did not include in the
resulting evaluation, due to the possible influence of other
ocular pathologies, in particular cataract. CVA was examined
on Snellen’s optotypes and recorded in decimal value. In the
case of poor CVA within the range of counting fingers in
front of the eye or only perception of movement in front of
the eye, we used a conversion table (Table 1). We performed
computer perimetry (Octopus, Haag Streit, Switzerland) in
both eyes (entire visual field) and HRT (HRT 2, Heidelberg
Retina Tomograph, Heidelberg Engineering, Germany) exa-
mination in order to determine the average size of the optic
nerve papilla.

Administered general therapy

At our department, our standard treatment for patients with
NAION is to apply an infusion of procaine hydrochloride
0.2 % (Prokain®) 500 ml per day for a period of 5 days,
unless their internal condition excludes the possibility of
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this treatment. In the case of a beneficial grading effect, this
treatment is prolonged to up to 9 days. We also administer
antithrombotic drugs in a therapeutic dose (Fraxiparine® in-
jection) unless the patient is already using such medications
(even if in oral form). In the case of pronounced edema of the
optic nerve papilla, marked deterioration of vision or redu-
ction of visual acuity in the other eye for various reasons, we
supplement general therapy with the intravenously applied
corticosteroid methylprednisolone (SoluMedrol®) 500 mg
per day for a period of 3 days in order to accelerate the re-
sorption of the edema.

Characteristics of cohort

The retrospectively observed group comprised 55 eyes
of 53 patients, who were hospitalised at the Department of
Ophthalmology at the Faculty of Medicine and Dentistry of
Palacky University and University Hospital Olomouc with a
diagnosis of NAION in the period from 2005 to 2016. The

number of eyes treated intravenously with applied vasodila-
tor drugs (Prokain®) was 37. Combined therapy with Pro-
kain® and SoluMedrol® was indicated in 18 cases (Table 2).
In total the cohort comprised 41 men (77.4 %) and 12 wo-
men (22.6 %). The representation of men and women in the
individual groups is presented in Table 3. The age range of
the treated patients was from 46 to 85 years (mean 64.9; me-
dian 64.0). The age of the men and women in the individual
groups (age range, mean, median) is presented in Table 4.

Data analysis and statistical evaluation

The data from each patient was recorded in a pre-prepared
form. The data was subsequently converted into electronic
form, subjected to a descriptive analysis and statistically pro-
cessed. Change of CVA was assessed with the aid of a Wil-
coxon paired test. The dependency between change of CVA
and the length of the complaints was analysed with the aid
of a Spearman correlation coefficient. Both groups according

Table 1. Conversion of poor central visual acuity to decimal value

Counting fingers from distance of

Decimal value

4 metres 0.06
3 metres 0.05
2 metres 0.03
1.5 metres 0.02
1 metre 0.016
20 cm fingers, 10 cm fingers, movement in front of eye 0.001
Table 2. Number of treated eyes in individual groups
Total number of treated eyes Prokain® Prokain® + SoluMedrol®
55 37 18
Table 3. Representation of sex in individual groups
Group
Treatment with Prokain® Treatment with Prokain® + SoluMedrol® total
Sex number % number % number % P
men 24 68,6 17 94,4 41 77,4
women 1 31,4 1 56 12 236 0,078
Table 4. Age of men and women in individual groups
Group
Treatment with Prokain® Treatment with Prokain® + SoluMedrol® &
Sex mean range mean range
men 64,3 46-85 61,9 49-75
Age woman 68,7 53-80 71 71 R
together 66,1 median 65,0 62,4 median 63,0
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to treatment were compared in quantitative parameters with
the aid of a Mann-Whitney U test, in categorical parameters
with the aid of a chi-quadrant test or Fisher test in the case of
small numbers. The normality of the data was tested with the
aid of a Shapiro-Wilk test. All the tests were conducted on
a level of significance of 0.05. The statistical software IBM
SPSS Statistics version 22 was used for the data analysis.

RESULTS

No significant difference was found upon a comparison of
both groups according to sex (Table 3; p = 0.078) and age
(Table 4; p = 0.125).

In the patients treated only with intravenous application of
a vasodilator drug (Prokain®), average CVA at the beginning
of the pathology was 0.356, and immediately after the end
of therapy 0.439. Resulting CVA improved by an average of
0.083. In the group with combined therapy with Prokain®
and SoluMedrol®, average CVA before treatment was 0.398
and immediately after the end of therapy 0.429. Resulting
CVA improved by an average of 0.031. In a statistical com-
parison, the groups did not differ significantly according to
treatment, either in baseline CVA or after discharge. No sig-
nificant difference was determined between the groups in the
change of visual acuity (Table 5, p = 0.723).

In the group treated with Prokain®, an improvement was
recorded in 15 eyes. There was no change of CVA in the same
number of eyes, and in 7 eyes CVA deteriorated (Table 6, Gra-
ph 1). In the patients treated with Prokain® and SoluMedrol®
an improvement was recorded in 5 eyes, in 11 eyes CVA was
unchanged and in 2 cases it deteriorated (Table 6, Graph 2).

In the improved eyes in the group of patients treated only
with Prokain®, CVA improved on average by 0.27 (Table 7).

In the improved eyes in the group of patients treated with
Prokain® and SoluMedrol®, CVA improved on average by
0.17 (Table 8).

The average length of the complaints before the commen-

cement of treatment was 9.8 days in the group treated with
Prokain®, and 10.6 days in the group with combined thera-
py, in which the time range was from 1 day to 56 days. The
difference in the length of the complaints between the two
groups was not statistically significant (Table 9, p = 0.333).

W better
¥ no change

N worse

Graph 1. Change of central visual acuity after treatment
in group treated with Prokain®

W hetter
¥ no change

N worse

Graph 2. Change of central visual acuity after treatment
in group treated with Prokain® and SoluMedrol®

Table 5. Average values of central visual acuity before and after treatment

Average CVA Prokain®
Before treatment 0,356
After treatment 0,439
Change of CVA 0,083

CVA - central visual acuity

Prokain® + SoluMedrol® p
0,398
0,429 0,723
0,031

Table 6. Change of central visual acuity after treatment in individual groups

Group
&::g:?nnt of CVA after Treatment with Prokain® Treatment with Prokain® + SoluMedrol®
Number of eyes % Number of eyes %
improvement 15 40,5 5 27,7
no change 15 40,5 11 61,2
deterioration 7 19 2 11,1

CVA - central visual acuity
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No significant correlation was demonstrated between the
length of duration of the complaints and the change of visual
acuity (either in the entire cohort or in the individual groups).

In the entire observed cohort, 80 % of patients had hyper-
tension, 43.6 % of patients had type 2 diabetes and 72.7 %
of patients were being treated for hypercholesterolaemia. All
3 observed pathologies were present in 36.4 % of patients.
The majority of the patients, specifically 96 %, had at least
1 risk factor. Only in 2 cases was no risk factor determined,
and these patients were not being treated for any other patho-
logy (Table 10). No significant difference was determined
between the two groups in terms of the incidence of risk
factors (Table 11).

Out of the entire cohort, only 13.8 % of patients were smo-

kers, 20.7 % were former smokers and the remainder were
non-smokers (60.3 %) (Table 12, Graph 3). Upon a statistical
comparison, no significant difference was found within the
groups in terms of smoking.

The average size of the optic nerve papilla in the affected
eye, measured with the aid of HRT, was 1.85 mm2, which
came within the normal size range (1.63—2.43). The smallest
papilla measured 1.14 mm2, and the largest measured 3.37
mm?2. No significant difference was found in the individual
groups in terms of the average sizes of the papillae. In 3 eyes
we did not succeed in conducting this examination due to
insufficient fixation of the eye with poor CVA (Table 13).

Out of the entire cohort, the size of the papilla was beneath
the norm (less than 1.63) in 25 % of eyes.

Table 7. Absolute values of central visual acuity in improved patients in group treated with Prokain®

Treatment with Prokain®, improved patients

CVA baseline
0,001
0,32
0,66
0,016
0,66
0,32
0,16
0,016
0,32
0,18
0,5
0,001
0,001
0,63
0,02
Average improvement by

CVA - central visual acuity

CVA after discharge Improvement by
0,1 0,09
0,66 0,34
1,0 0,34
0,03 0,014
0,8 0,16
0,5 0,18
0,5 0,34
0,16 0,14
0,66 0,34
1,0 0,82
1,0 0,5
0,016 0,015
0,16 0,16
1,0 0,37
0,25 0,23
0,27

Table 8. Absolute values of central visual acuity in improved patients in group treated with Prokain® and SoluMedrol®

Treatment with Prokain® + SoluMedrol®, improved patients

CVA baseline
0,06
0,25
0,66
0,25
0,9
Average improvement by

CVA - central visual acuity
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CVA after discharge Improvement by
0,32 0,26
0,32 0,07
1,0 0,34
0,32 0,07
1,0 0,1
0,17
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1005 We determined drusens of the optic nerve papilla in one
patient (in the afflicted eye).
0% In one patient with bilateral affliction, we recorded all 3
general risk factors (HN, type 2 DM, hypercholesterolae-
60% mia). The patient was a smoker. In another patient with bila-
teral affliction, we recorded familiar hypercholesterolacmia,
a0% hypertension and severe sleep apnoea syndrome.
DISCUSSION
20%
Ischaemic Optic Neuropathy is the second most common-
0% ly occurring pathology of the optic nerve papilla in patients
[%a] aged over 50 years, immediately behind glaucoma [14,16].
The papilla of the optic nerve is divided into the superfici-
W nor-snokers W stop-smokers W smokers al nerve fibre layer, the prelaminar region, the region of the

Graph 3. Representation of smoking in entire cohort lamina cribrosa and the retrolaminar region. The superficial

Table 9. Average length of complaints before treatment

‘Mean 98 106

so 105 78

‘Median 60 70 0333
. 1

SD - standard deviation

Table 10. Representation of general risk factors

80 %
43,6 %
72,7 %
36,4 %

96 %

35,1 % 61,1 % 0,068
64,9 % 38,9 %
81,1 % 77,8 % :
18,9 % 22,2 %
yes 73,0 % 72,2 % :
no 27,0 % 27,8 %

DM - diabetes mellitus; HN — hypertension; HCHOL — hypercholesterolaemia
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Table 12. Representation of smokers in entire cohort

non-smokers

60,3 %
Table 13. Size of optic nerve papilla
Size of papilla (mm2)
Entire cohort (n =52) 1,88
Prokain® (n = 36) 1,8
Prokain® + SoluMedrol® 194
(n=16) !

n—number of eyes

nerve fibre layer is supplied mainly from arterioles origina-
ting from the central retinal artery. The prelaminar region is
supplied with blood from a circuit of arterioles termed the
circulus Halleri and circulus Zinni. This circuit is formed
by branches of the short posterior ciliary arteries, which are
branches of the ophthalmic artery. The autonomous nervous
system contributes to the regulation of retrobulbar and cho-
roidal circulation, but ends in the lamina cribrosa, so the vas-
cular system supplying the anterior part of the optic nerve
papilla does not have direct innervation [17].

According to localisation of an ischaemic event, we diffe-
rentiate between anterior ischaemic optic neuropathy (AION),
which is far more common and is characterised by a typical
triad — afferent pupillary defect, disorder of visual functions
and edema of the optic nerve papilla [14,16]. A rare form is po-
sterior ischaemic optic neuropathy (PION), which is relatively
infrequent and is probably caused by occlusion of one or more
of the pial branches. In this case we do not opthalmoscopically
demonstrate edema of the optic nerve papilla.

AION may be connected with several general pathologies.
In practice, however, we differentiate between two basic
forms, namely arteritic (AAION) and non-arteritic (NAI-
ON). It is of entirely fundamental importance to distinguish
between these two forms. Arteritic form of anterior ischae-
mic optic neuropathy (AAION), known as Horton’s disease
(gigantocellular arteritis, temporal arteritis), is a granulo-
matous necrotising arteritis of the large and medium sized
superficial arteries, especially the superficial temporal arte-
ry, ophthalmic artery, posterior ciliary artery and proximal
vertebral artery. AAION may be its first clinical symptom.
It is also manifested by deteriorated vision, headache in the
temporal and occipital area, we find sensitivity to touch abo-
ve the superficial temporal artery, patients state acute pain
when chewing, which is caused by ischaemia of the masse-
ter muscle, patients also suffer from loss of weight, loss of
energy, pains of the proximal muscle groups, temperatures
and nocturnal sweating. Laboratory tests generally record a
high level of erythrocyte sedimentation (FW) up to around
100 mm per hour, increased CRP (C-reactive protein), anae-
mia in the blood count, and in addition the result of a biopsy
also contributes to diagnosis. Treatment of AAION consists
in systemic administration of corticosteroids intravenously
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former smokers

20,7 %

smokers
13,8 %
smallest largest
1,14 3,37
1,14 3,37
1,27 3,05

as soon as possible. Biopsy of the temporal artery is perfor-
med especially for the purpose of confirming the diagnosis,
although in the case of suspicion of AAION treatment with
corticosteroids is commenced immediately, without waiting
for the result of the biopsy. Timely and correct diagnosis may
be decisive in saving not only the patient’s sight but also life,
and as a result the diagnosis and treatment of this pathology
is always urgent. In untreated patients with unilateral afflic-
tion, there is a large risk of loss of visual acuity also in the
second eye [18].

Treatment of non-arteritic form of anterior ischaemic neu-
ropathy (NAION) is not so unequivocal, the results are not
optimal and new possibilities are constantly being sought.
Atkins et al. [3] evaluate various therapeutic methods of
NAION as empirically based procedures, which act on the
presumed agent in connection with this pathology — blood
vessels, thrombosis and swelling of the optic nerve. Other
treatment is focused on a neuroprotective effect [8,10,11]. A
possible intervention recently proposed is intravitreal injecti-
on of steroids and anti-VEGF preparations. However, to date
no studies have demonstrated the benefit of medicamentous
or surgical therapy of NAION. Similarly, no studies have de-
monstrated the influence of treatment on the occurrence of
the pathology in the other eye.

In regular clinical practice we encounter the two most
frequently used therapeutic procedures, namely vasodilati-
on therapy and application of general corticosteroids. These
procedures are discussed in the literature, and the conclusi-
ons are not unequivocal. According to Atkins et al. [3], tre-
atment of NAION with general corticosteroids is based on a
study from 1960 [7], which described the influence of these
pharmaceuticals on reducing the permeability of the vascular
wall, and therefore on more rapid absorption of papilloede-
ma. This reduces compression of the capillaries in the optic
nerve papilla, improves through-flow of blood and restores
the function of the “survived” neurons. In 2008, Hayreh and
Zimmerman [10] published a prospective study, in which
they describe the influence of generally administered corti-
costeroids on the speed of absorption of edema of the optic
nerve papilla. Upon the application of prednisolone orally
within 2 weeks of the onset of NAION, papilloedema was
absorbed within an average of 6.8 weeks, while in the group
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without treatment by prednisolone this was 8.2 weeks. The
authors came to the conclusion that during the acute phase
of NAION, systemically administered corticosteroids bring
about a significant improvement of visual acuity and the visu-
al field. On the other hand, Rebolleda et al. [21] in their study
did not determine any significant difference in resulting CVA
between patients treated with general corticosteroids and a
control group. Al-Zubidi et al. [1] in their summary study
came to the conclusion that the controversy in the use of cor-
ticosteroids for NAION has not yet been resolved. The use of
vasodilation therapy administered generally in this diagnosis
has a long tradition, either separately or in combination with
corticosteroids. Steigerwald et al. [22] published case reports
of two patients who were systemically administered corti-
costeroids in combination with intravenously applied prosta-
glandin E1 in order to improve visual acuity.

In our observation it was demonstrated that monothera-
py with vasodilator preparations resulted in better resulting
visual acuity than therapy reinforced by corticosteroids.
However, this difference was not statistically significant.
The results may also be influenced by the fact that combined
therapy was administered to patients with a worse finding on
the optic nerve papilla.

Our study is retrospective. We included in our evaluati-
on patients who met the given criteria. A weakness of the
study is therefore especially the variability in the interval
between the onset of NAION and the administration of tre-
atment, and the difference in the time between termination
of the treatment and the final evaluation of the effect of
therapy. In our patients we did not indicate decompression
of the sheaths of the optic nerve in any case. This method
may be indicated in cases of progressive form of NAION.
A study conducted by Jiraskova et al. [15] describes the
results of this surgical method in specific ocular diagno-
ses, in which decompression was performed in 25 cases of
progressive form of NAION. The authors observed visual
acuity and changes on the perimeter. They demonstrated a
significant improvement of visual acuity and the scope of
the visual field after surgery. The most marked improve-
ment was achieved when the operation was performed in a
sufficiently timely manner. They also evaluated subjective
patient satisfaction, which was positive in the majority of
cases. The multicentric randomised clinical trial Ischemic
Optic Neuropathy Decompression Trial (IONDT), which
was conducted in the USA between 1992 and 1994, ob-
served the safety and efficacy of decompression of the
optic nerve in patients with NAION in comparison with
a control group, which was left without treatment. In this
study there was a high percentage of perioperative and po-
stoperative complications such as pain and diplopia, and
by contrast a high percentage of spontaneously improved
visual functions in the control group of untreated patients
[13]. However, doubts have been cast on the results of this
study precisely due to the high percentage of complicati-
ons in connection with the operations, which could have
influenced the results. The selection of patients suitable for
decompression is also contentious [16]. Dickersin et al. [6]
came to a similar conclusion.
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The incidence of risk factors of cardiovascular diseases,
which are also risk factors for the occurrence of non-ar-
teritic anterior ischaemic optic neuropathy, is high in the
population of the Czech Republic. Hypertension ranks
among the most common cardiovascular diseases. It has
a high prevalence in the Czech Republic, specifically 60
% in men and 62 % in women aged between 25 and 64
years, with a manifest increase in higher age groups (in
the decade from 55 to 64 years 72 % of men and 65 %
of women have high blood pressure) [24]. The prevalen-
ce of type 2 diabetes mellitus is constantly increasing in
the Czech Republic. At present almost 800 thousand pa-
tients (8 %) are registered in this country with this chro-
nic metabolic disorder. Worldwide also it is possible to
observe an increasing incidence of type 2 diabetes, not
only in the adult population but also in adolescents. This
is a consequence of decreasing physical activity combi-
ned with an incommensurately large energy intake [23].
Authors state the incidence of hypercholesterolaemia at
40 % [25], some studies state an even higher representa-
tion. According to statistics from the Ministry of Health
of the Czech Republic, this concerns 70 to 80 % of the
population. Since these disorders are not accompanied by
painful symptoms, a large number of people (as many as
25 %) are entirely unaware of their pathology, and often
do not discover it until it is manifested in the heart, or
indeed the eyes.

Atkins et al. [3] state in their study that in an observed
cohort of patients with NAION, 60 % had at least 1 vas-
cular risk factor, 47 % had hypertension and 24 % had dia-
betes. In their study smoking was not confirmed as a risk
factor for the occurrence of the pathology. The authors state
further potential risk factors as sleep apnoea, general hy-
poperfusion, vasospasms, defective autoregulation, severe
anaemia and nocturnal hypotension. They did not confirm
any correlation with sex. Gaier et al. [8] in a summary ar-
ticle describe hypertension, diabetes, hyperlipidemia and
smoking as vascular factors in the occurrence of NAION.
They state hypertension in 39—88 % of patients with NAI-
ON, type 2 diabetes mellitus in 15-49 %, and hyperlipida-
emia in 48 % of patients. They state smoking in 49 % of
affected individuals. Similar results are presented also in an
extensive study by Newman et al. [12].

In our cohort at least one risk factor was present in 96 %
of patients, most frequently high blood pressure. All three
observed pathologies were present in 36.4 % of patients. An
interesting secondary finding was that patients with diabetes
mellitus received combined treatment more often (61.1 %),
therefore their baseline finding was worse.

Our study confirmed that the majority of people with ante-
rior ischaemic optic neruopathy have one of the risk factors,
either separately or in combination. Risk factors should the-
refore not be overlooked, and their thorough compensation
should be ensured, in order to bring about a reduction of the
incidence of cardiovascular diseases and therefore also non-
-arteritic anterior ischaemic optic neuropathy. In our study,
however, we were not able to evaluate the degree of com-
pensation of general pathologies.
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The majority of foreign and domestic authors state a similar
representation of these risk factors in patients with anterior
ischaemic optic neuropathy [3,8,16,18], namely hypertensi-
on (39-88 %) diabetes (15-48 %) and hypercholesterolae-
mia (47 %). In our cohort we determined a similar incidence
of these pathologies. The small differences between the data
in the literature and our study may be explained by different
lifestyle, a more responsible approach to health on the part
of foreigners, but also possibly more rigorously applied he-
althcare in the Czech Republic, which detects these patholo-
gies in their pre-clinical stage. Smokers were in a minority in
our group, only 13.8 % of our patients were active smokers,
while 20.7 % were former smokers, with a varying length
of time since they had stopped smoking. The majority were
non-smokers, with 60.3 % of patients never having smoked.

A whole range of other pathological conditions are stated
as further potential risk factors for the occurrence of NA-
ION — hypercoagulation states (hyperhomocysteinemia),
collagenosis, nocturnal hypotension, obstructive sleep ap-
noea syndrome, treatment for erectile dysfunction, polyar-
teritis nodosa and others. For example, Palombi et al. [19]
in their study focused on obstructive sleep apnoea as a risk
factor for the occurrence of the disorder. They determined
that 89 % of patients with NAION met the clinical criteria
for sleep apnoea (the frequency of apnoea and hypopnoea
per hour, and the length thereof was observed). Arda et al.
[2] in their study also determined a similarly high number
of incidences of sleep apnoea in patients with NAION, re-
gardless of sex. By contrast, Cestari et al. [5] determined
that obstructive sleep apnoea has no connection with the
occurrence of NAION. Obstructive sleep apnoea is therefo-
re more common in patients with anterior ischaemic optic
neuropathy, but is not a direct risk factor in the occurrence
of the pathology, but contributes to the pathology together
with other risk factors. In our study we did not focus on
these other potential risk factors.

Predisposing morphological risk factors for the occu-
rrence of NAION include the appearance of optic nerve

drusens and a small papilla with small or virtually disa-
ppeared excavation and a markedly visible nerve fibre
layer (“crowded disc” or “disc at risk”) [9]. In our study,
although the average size of the optic nerve papilla in pa-
tients with NAION was within the limits of the norm, we
nevertheless verified small papilla in 25 % of eyes and
optic nerve drusens in 1 patient. This morphological pre-
disposition in combination with general risk factors may
play an important role, especially for the risk of occurren-
ce of NAION in the other eye.

In a number of risk patients from the cohort, NAION appe-
ared in the other eye after an interval of several years, even
despite intravenous vasodilation therapy and long-term an-
tithrombotic medication. This fact confirms data in the litera-
ture, which evaluates vasodilation treatment only as adjuvant
therapy, which is not capable of curing the pathology and
preventing the occurrence of the disease in the second eye.

CONCLUSION

Anterior ischaemic optic neuropathy is a serious sight-
-deteriorating pathology, which significantly influences
the life of the affected individual. It is the second most
commonly occurring pathology of the optic nerve in pa-
tients aged over 50 years, after glaucoma [16]. To date it
is not possible to eliminate the risk of occurrence of this
pathology in the other eye or recurrence in the affected
eye. Well known risk factors for the occurrence of NAI-
ON are hypertension, diabetes mellitus and hypercholes-
terolaemia, which were demonstrated to be highly repre-
sented also in our own observed cohort. With regard to
the increasing prevalence of all these diseases, including
at a lower age, we may expect the incidence of NAION
also to increase. To date no causal medicamentous therapy
exists which could cure NAION. We have only adjuvant
therapy available, which acts systemically but has a dis-
putable effect. Strict compensation for affiliated internal
pathologies is recommended in treatment.
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