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Influence of nifedipine on the visual fields of patients
with optic-nerve-head d iseases
A.Z. GASPAR, J, FLAMMER, PH. HENDRICKSON
University Eye Clinic, Basel - Switzerland

ABSTRACT: Calcium-channel blockers have long been employed in coronary disease, and
recent investigations have indicated their efficacy in improving the visual field in low-tension
glaucoma or presumed vasospasm, possibly by enhancing ocular circulation. We evaluated
the short-term influence of a typical calcium-channel blocker, nifedipine, on 59 patients with
visual-field defects, some with optic-nerve-head pathology (n = 38) and some with normalappearing optic nerve heads (n = 21 ). On the average, a statistically significant improvement
of 1.2 dB was observed. Different types of patients, however, behaved quite differentty. The
younger the patient, the greater the improvement. Patients with normal optic nerve heads
improved by 1.54 dB, whereas pafienfs with optic-nerve-head excavation improved by only
0.66 dB. No response was observed in patients with anterior ischemic neuropathy. Marked
deterioration was noted in one glaucoma patient with low systemic blood pressure. The
visual-field changes were observed in the scotomatous and non-scotomatous areas. Thus,
the calcium-channel blocker nifedipine can be effective in some selected drseases whose
pathogenesis probably involves vascular dysregulation though it may even be contraindicated
in others (Eur J Ophthalmol 1994;4:24-8)
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INTRODUCTION

CCB are an extremely varied group of drugs which
differ markedly in their structures, receptor-binding

Circulation disturbances are involved in the oathoof many diseases in most organs, and deficiencies may be due to vascular or rheological
disorders. Functional dysregulation of the ocular circulation might be involved in ocular diseases, especially in the pathogenesis of normal-tension glaucoma
(1-6). lt is therefore of great interest to know how
local regulation can be pharmacologically influenced
and whether any such pharmacological effect is of
clinical relevance.
Calcium-channel blockers (CCB) are often used to
inf luence vascular dysregulation, such as f or the
treatment of Raynaud's phenomenon, variant angina,
and for prophylaxis against migraine. Therefore, such
drugs may also be of interest in treating dysregulation
of the ocular circulation (7-11).

characteristics, accessory properties, hemodynamic
effects, and pharmacogenetics. An intrinsic characteristic is their tissue-selectivity. Some (e.9. nisoldipine)
act preferentially on the coronary vessels, whereas
others (e.9. nimodipine) act selectively on the cerebral
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Little is known about the ocular-tissue selectivity of

CCB. Nifedipine increases choroidal blood flow in
healthy rabbits (10) and in vasospastic patients (9,
11). Diltiazem blocks KCI-|nduced constriction of the
canine posterior ciliary arteries (12) and of the ophthalmic arteries in cats and dogs (13, 14). Endothelinl-induced constriction of bovine retinal small arteries
is abolished by nitrendipine (15). Endothelin-induced
constriction of ciliary arteries, however, is not blocked
by nifedipine (16). Nicardipine increases optic nerve
O by wicntig Editore, 1994
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head (ONH) circulation, but not retinal circulation, in
cats despite a decrease in blood pressure (17).

A beneficial influence of nifedipine on the visual
field of vasospastic patients, most of them without
glaucomatous ONH damage, and others with normaltension glaucoma, has been reported (18). Patients
who responded favorably to nifedipine were generally
younger and had a better average response in the
peripheral circulation (3, 8) The effect of CCB on
normal-tension glaucoma is controversial (19, 20).
Because such different types of patients were treated
in the various studies, it is conceivable that CCB
treatment is of benefit to some but of no value
or
even has an adverse effect

-

in others (18, 21).

-

The purpose of the present study was to analyze
the short-term effect of nifedipine in patients with
different types of ONH damage or with unexplained

MATERIALS AND METHODS
This study included patients with visual-field defects,

to ONH pathology or to

indeterminate

causes (with normal-appearing discs, n = 21). Among
the 38 patients with ONH changes there were:
12 patients with glaucomatous cupping, including

- 9

open-angle glaucomas and

3

normal-tension

glaucomas,

-

8 patients with pale optic discs of unknown origin,
4 patients with acute, and 1 with chronic anterior
ischemic neuropathy, and
13 patients with both glaucomatous cupping and

pale optic discs, including
glaucoma and

5 with open-angle

with normal-tension glaucoma.
The 21 patients with normal-appearing OHN and
unexplained visual-field defects had other ocular conditions such as mild myopia, or status after ocular
trauma. These changes, however, did not fully explain
their visual-field defects.
To rule out, or at least to minimize learning effects
(22), only patients with experience in Octopus automated perimetry were included. For the purpose of
this study, we included the visual fields measureo
one or two days before nifedipine, and those measured between 1 and 24 hours. Only one eye was
randomly selected for each patient. The dosage of
nifedipine varied between 10 and 20 mg/day.
B
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Octopus

(23). We analyzed the influence on total

visual-field damage (MD) and on the Bebie curve
(cumulative defect curve) (24). We chose Point 19 of
the Bebie curve to analyze the influence on the nonscotomatous areas (25). MD before treatment minus
MD after treatment is referred to as Delta MD and,
likewise, Point 19 before treatment minus Point 19
after treatment as Delta Point 19. The Pearson correlation and paired T-test were employed for statistical
analysis.

RESULTS
Average influence of nifedipine
The mean MD (+ SEM) improved from 10.3 + 0.8 dB
to 9.1 + 0.8 dB; this was significant (p ( 0.01), Point
19 on the cumulative defect curve improved on the
average from 6.5 + 0.7 dB to 5.2 + 0.6 dB, which was

visual-field defects.

due either

The visual fields were tested with the
Program

also significant (p < 0.001). The average improvement,
therefore, was 1.09 dB for MD and 1.22 dB for Point

19. The changes in MD (Delta MD) were highty
significantly correlated to the changes in Delta Point
19, R = 0.79 (p < 0.001). This indicates that if the
visual fields changed in the scotomatous areas they
also changed in the non-scotomatous ones. The
changes in visual fields are only weakly related to the
patients' ages. For Delta MD, R was -0.29 (p < 0.05),
and for Delta Point 19, R = -0.32 (p < 0.05). In other
words, the younger the patient, the greater the chance
of improvement of the vrsual field.
lnf luence in different types of dlsease
Although the whole group improved on the average,
some individual patients either did not respond or

even deteriorated. This might be partially due to
spontaneous fluctuation of the visual field (26), and
partially, however, to different pathomechanisms involved in the disease. The influence was best in the
group with normal-appearing ONH, where the average
improvement was 1.54 dB. In patients with pale but
not excavated ONH the improvement was 1.33 dB.
The average improvement in patients with excavated
ONH was only 0.66 dB. The group with the combination of excavated ONH and pale neuroretinal rims
25
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was somehow in-between, with a mean improvement
of 1.07 dB. When glaucoma patients (with excavated
ONH) were grouped as having either open-angle
glaucomas (untreated IOP 24 mmHg or higher) or
normal-tension glaucomas (untreated IOP less than
24 mmHg) the nifedipine had a clearly different
effect; the mean improvement in the first group was
0.68 dB and in the latter 1.20 dB.
One of the patients with open-angle glaucoma and
systemic hypotension showed a reversible deterioration of several dB. The four patients with acute ancl
the one with chronic anterior optic neuropathy showed
no change. In the group with normal ONH, one
patient with depression and two patients with a
history of ocular trauma deteriorated. However, two
patients having presumed trauma or the optic nerve
of chiasma improved.

DISCUSSION
CCB have been applied in coronary disease, angina
pectoris, cardiac arrhythmias, systemic hypertension,
and Raynaud's phenomenon, and recent investigations
have indicated their efficacy in improving visual fields,
probably through an increase in ocular circulation.

The present study found some generally beneficial
effect of nifedipine and, to view these'findings in
their proper context we want to summarlze some
concepts about ocular circulation.

The ocular circulation is anatomically and functionally complex on account of the different embryogenic
origins of the individual parts of the eye. The retinal
circulation is totally separate from that of the choroid
(27). The retina has a blood-retinal barrier similar to
the blood-brain barrier (28). The capillaries of the
choroidal vessels, however, are fenestrated (27, 29).
The blood supply to the ONH is special in two ways:
a) while the arterial blood supply is provided by the
ciliary vessels, venous drainage is achieved by the
central retinal vein; b) whereas the capillaries of the
ONH have tight junctions, like the retinal capillaries,
molecules can diffuse freely from the adjacent choroid
in the prelaminar region (30-32).
Blood flow in the different parts of the eye is
regulated by many different mechanisms. The retinal
vessels, only rarely innervated by the autonomic
nerve system, exert autoregulation for a wide range
zo

of IOP and blood pressure, similar to the brain (28).
The choroid is highly innervated (33). The ocular
circulation is further influenced by the regulation of
the extraocular feeding vessels, such as the posterior
ciliary arteries (16, 34-37).
Less is known about the local regulation of blood
flow. Stimulation of alpha-1 receptors constricts the
small arteries branching from the ciliary circle (38).
Alpha- and beta-adrenergic and cholinergic receptors
(39), as well as angiotensin-ll receptors, are present
(4O, 41). Their exact role remains to be elucidated.
Alpha-adrenergic stimulation reduces the blood flow
of the choroid and the ONH, despite an increase in
blood pressure (38, 4!. fhe retinal circulation thus
remains unchanged. Endothelin I and lll, angiotensin
ll, and some prostaglandins reduce circulation in the
choroid and the retina ('15, 36, 41 , 43). Reduced
nitric-oxide production reduces ocular circulation drastically (16,34). On the other hand, histamine, acetylcholine, angiotensin-ll blockers, endothelin-blockers,
and alpha-1-receptor blockers all dilate ocular vessels
(15, 44).

In experimental studies some CCB increased ocular
circulation, especially in the ONH, even when the
blood pressure decreased. However, under pathological conditions, the beneficial effect might depend on
the type of disease. The influence on visual fields of
glaucoma patients remains controversial (18, 20).

All patients studied here had experience with automated perimetry. Thus, even if a learning effect could
not be totally excluded, it was at least minimized.
The present study indicates that CCB generally do
have a beneficial effect. In some cases, however, no
influence or even deterioration of the visual field was
observed. Although the number of patients was too

small for any definite statement, there are some
indications that different groups of patients behave
differently. Whereas no effects whatsoever were seen
in the patients with non-artheritic anterior ischemic
neuropathy, a significant improvement was observed
in others. In other words, the statistical significance
of the drug's influence in the whole sample does not
necessarily apply to its effect on functional damage
due to individual ONH diseases. lts influence was
significantly correlated to age, younger patients responding better than older patients. Patients with
normal or slightly pale ONH clearly responded more
than patients with glaucomatous cupping. When glau-
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comatous patients were compared, those with normal

IOP improved more than those with high lOP. The
observation that one glaucoma patient with low blood
pressure showed reversible deterioration of the visual
field indicates that nifedipine might be carefully used

more exactly in which patients treatment might be
benef icial and in which it might even be contraindicated. Although short-term studies give some
interesting pharmacological information, only longterm studies will establish the clinical relevance.

in patients with very low blood pressure.

As a conclusion, CCB are potentially helpful in
selected patients in whom vascular dysregulation is
probably involved in the pathogenesis of an ONH
disease (18). Much more research is needed to define
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