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Abstract

Objective: Aim was to achieve improvement in vision and visual fields in optic neuropathies and retinitis pigmentosa (RP) by transcorneal electrical stimulation

(TES).

Methods: 20 patients with non-arteritic anterior ischemic optic neuropathy, 10 patients with traumatic optic neuropathy and 10 with RP were stimulated using
different protocols for optic neuropathies and RP. Patients with optic neuropathy were treated by TES 2 months after the acute event.

Results: In all groups, improvement both in vision and visual fields were achieved. The average visual acuity improvement in all groups was 2 Snellen lines. Visual
field improvements after 10 days of TES were documented. Changes before and after treatment in Mean Deviation was statistically significant (P< 0,001).

Conclusion: TES may be considered as a safe and effective treatment in certain optic neuropathies and RP.

Introduction

Transcorneal electrical stimulation (TES) is an accepted treatment
modality in retinitis pigmentosa (RP) [1]. Electrical stimulation may
be used to induce neuroprotective growth factors in the retina. The
main aim of TES has been declared as to stabilize vision and to stop
visual field (VF) deteriorization in this progressive disease [2]. The
results of some multicenter studies have been encouraging and patients
have been instructed to use TES themselves at their home settings [3].
This treatment modality is continued for about a year and patients
are periodically examined by their physicians. There are also ongoing
clinical trials about this therapy in non-arteritic anterior ischemic
optic neuropathy (NA_AION) and traumatic optic neuropathy
(TON) [4]. Another study performed for 10 days using lid electrodes
and transorbital stimulation instead of transcorneal impulses in optic
neuropathies resulted in an average of 25% improvement in VF defects
[5]. In this study, alternating current therapy was applied through the
eyelids. In the treatment of optic neuropathies TES may be as effective
as transorbital way since stimulation may give more benefit when
passing through a liquid environment (Figure 1).

Methods

TES therapy was performed in 20 NA_AION, 10 TON and 10
RP patients. Okuvision GmbH device was used for the therapy.
Transcorneal stimulations were done for 40 minutes per day in 10
consecutive days in patients with optic neuropathies whereas in
RP TES was performed for 30 minutes per week for 6 months. The
phosphene threshold was detected in each patient and 200% of this
level was applied. The stimulations were performed at least 2 months
after the initial visual loss in optic neuropathies. The age range was
between 19 and 66. In patients with optic neuropathy, the involved eye
was stimulated; in RP, both eyes were stimulated.

Results

In 4 patients with NA_AION, visual acuity improvement more
than 3 Snellen lines was observed. In 10 patients, improvement in visual
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Figure 1. TES
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acuity was between 1 and 3 Snellen lines. 6 patients were stable, but
reported increase in brightness and color sensations. Ischihara color
plate examination revealed more than 2 plates improvement in 3 of
these patients. VF examination disclosed improvement in 10 patients
(Figure 2). In TON group, visual acuity improvement more than 3
Snellen lines was achieved in 3 patients. In 4 patients improvement was
between 1 and 3 lines. In the other 3 patients, no change was observed.
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VF expansion more than 10 degrees was detected in 4 patients (Figure
3). In the RP group, visual acuity improved more than 3 Snellen lines
in 3 patients and in 2 patient’s improvement was between 1 and 3
lines (Table 1). No adverse effects were recorded. As a whole, average
improvement of VA by 2 lines was achieved. Improvement in VF was
investigated by calculating the change in Mean Deviation (MD) before
and after stimulations in all the groups

e (i
iy

G o

¥, Mo

Pt D00 PON
Age 13

Ll
i
.
- Lits s il ::
SIS L L 4-" e -
- s "
' - n"'.j-"" Ho . b -
- ..,‘. - ._" L] ".. il =y "
- Lo s
B o I - -
- W M I
1 * " by .
" . u:u "w -
- Ll T " .
i T
-
e e
Ay o et | L e el B )
Cal ro0r bpvadl. 11 D =1 V0%
- ™ Promee oo 1,7 Dol 207§
7y + ey ot (BEETY O G3
- - o Palilser defory (PO, 253 1
¢ -
- - \
- 0 Tt oo ‘5-}. -"l--w'——---.r:-:-
- s e PR g g )
By e = e e = -
- i a - - -
® .
_ﬁ
e e PR s | |
LSRN
1] .
[{emriie ) H_-.Dclc.unn.m:! ALD .
wo oo O 15 =0% Suratasyy: Fast thecsfald ;!ﬂ!:zr:
e oprr 1 S0 1) N
i Ty
¢
He
Ll
ET 1
[T
- i -‘; " 1 ;‘
i " ;-r-l-u " M 3% -
- F13 preay L ae »
] L] " s L1 LL] ¥ - L
™ i YR n . "
ot ki ":n " PR | -
LU R TIRL A .
. e e A i
w Y o B o oo o,
Ay " ¥
™ o s 1 . (L]
- ] TR n L] . ]
[T | W % .
o T ™
o Mo W . "
- ] !

Figure 2. Before and after TES in AION.
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Table 1. TES results.

Figure 3. Before TES in TON.

AION TON RP
VA>3 Line 4 patients 3 patients 3 patients
1<VA<3 10 pat.s 4 patients 2 patients
STABLE 6 pat.s 3 patients S patients
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Average improvemnent in MD was statistically significant (P <
0,001).

Discussion

TES, by stimulating the retina of the patients (retino-fugal
stimulation), induces a series of action potentials that travel on the
optic nerve back into the visual center of the brain (Figure 4, 5 and 6).
The brain interprets these signals as light sensations (phosphenes) . The
TES device was designed to promote cell regeneration in photoreceptors
and delay progressive sight loss by sending small amounts of electrical
current to stimulate the retina, optic nerve and pathways in the brain.
The results of a pilot study in 2011 demonstrated that patients with RP
receiving stimulation showed a statistically significant improvement in

their field of vision [1]. The results of our study suggest that TES is able
to stimulate some inactive cells on the optic nerve and the electrical
current has the capability of making these cells active again. Between the
dead neurons and healthy cells in partial optic nerve damage, there may
be some inactive cells in the transition zone which can be reactivated
by micro electrical current [6]. The improvement in patients with VF
defects may also suggest that the stimulation is effective in the visual
pathways in the brain, too. Some of the patients with NA_AION and
TON in our study showed marked improvement in VF as demonstrated
by the computerized visual field testing. There have been some prior
publications about improvements in optic neuropathies after TES,
but our study is the first that reports improvement both in optic
neuropathies and retinal degenerations after stimulations. The optimal
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Figure 4. After TES in TON.
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Figure 5. Before TES in TON.
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Figure 6. After TES in TON.

duration of TES in NA_AION, TON and RP is open to debate and
there is the possibility of further improvement with the continuation
or repetition of stimulations after a certain amount of time. Current
recommendation in RP has been persistent stimulation because of some
observations regarding deterioration of vision after finishing the therapy.
Further studies will be necessary to resolve these issues.

Our results which disclose improvements but in visual acuity and
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VF may suggest that TES is a safe and effective treatment modality in
certain optic neuropathies and RP.
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