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Retinitis pigmentosa
Retinitis pigmentosa (or retinopathia pigmentosa, 
RP) is the most common inherited retinal dystro-
phy. It comprises a heterogeneous group of retinal  
diseases leading to night blindness and progressive 
vision loss. The prevalence is approximately one case 
per 4,000 people.1 The most common form of RP 
begins with the degeneration of rods in the periph-
eral retina, involves the loss of cones, and progresses 
towards the center. Typical is tunnel vision with long 
lasting good visual acuity, but progressive loss of 
the peripheral and eventually also the central visual 
field irrevocably leads to serious visual impairment 
up to blindness. The loss of visual field area follows 
an exponentially decreasing course with an annual 
decrease between 5% and 17%.2

A multitude of genes is associated with RP, and 
accordingly the individual clinical pictures and time 
courses of the gene-specific subtypes of RP are het-
erogeneous.1 Common to all is the mutation of one or 
more genes and resulting structural defects of retinal 
proteins of the photoreceptors or the pigment epithe-
lium. This disturbance of the integrity of the photore-
ceptors and their metabolism leads to the demise of 
the rods and subsequently of the cones. 

There is yet no causal treatment for all forms of RP. It 
severely limits the activities of daily living3 and seri-
ously impacts the quality of life of RP patients.4 Sev-
enty-five percent of patients with RP become symp-
tomatic by the age of 30,5 50% are legally blind by the 
age of 55.2

To preserve or restore vision, various approaches are 
being pursued. For early stages of the disease, when 
photoreceptor cells are still intact, gene therapies 
are being developed, clinically tested, and imple-
mented.6 Stem cell therapy, optogenetic therapy, 
and electronic retinal implants are other approaches 
to restore vision in later stages of retinal degenera-

tion.7 Transcorneal electrical stimulation (TES, also 
referred to as TcES , Fig. 1) is used as a neuroprotec-
tive therapy.8, 9 It aims to activate neuroprotective 
signaling pathways in the retina,10 slow down disease 
progression, and prevent or postpone later stages of 
RP.

TES is considered a promising strategy and noninva-
sive treatment option for retinal dystrophies in scien-
tific medical reviews.1, 10-15

Clinical results of TES treatment
Clinical studies show that TES triggers physiolog-
ical processes both in the healthy retina of normal- 
sighted people and in the diseased retina of RP 
patients. The application directly causes a significant 
increase in blood flow to the central retina16, 17 and 
increased oxygen consumption by retinal cells, sug-
gesting an increased metabolism induced by TES.18 
Randomized controlled trials and observational 
studies with weekly application showed significant 
improvement in visual acuity,16 slowing of visual field 
loss,16, 19, 20 improved b-wave amplitudes in the dark-
adapted19 and light-adapted ERG,9 and shortening 
of the latency of the P1 wave in the central rings of 
the multifocal ERG.21 The effect of TES appears to be 
transient, suggesting regular and sustained use.21 

Although the clinical data from the various studies 
do not yet provide a consistent picture of the long-
term effects, they do indicate significant positive 
effects of TES on photoreceptor function and on the 
visual field. Acknowledging this, the German Institute 
for Quality and Efficiency in Health Care (IQWiG) 
has confirmed that TES therapy with the OkuStim 
system has the potential for patient-relevant bene-
fit.22 The German Federal Joint Committee (G-BA) 
has subsequently issued a guideline for the testing 
of TES23 and commissioned a prospective trial.24  
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Recently, the German Ophthalmological Society 
(DOG) updated its guideline recommending electri-
cal stimulation as a therapy for RP.25

In most of the studies performed so far, only patients 
with a diagnosed rod-cone dystrophy were admit-
ted, including those with Usher syndrom. Therefore, 
clinical data on other forms of retinal dystrophies are 
scarce. Due to the very rare occurrence of cone-rod 
dystrophy, choroideremia and others, isolated clin-
ical data to unequivocally demonstrate the clinical 
performance of TES in these retinal dystrophies has 
so far been very difficult to obtain in clinical trials and 
are limited to case reports.26

Mechanism of action
TES therapy addresses the final stage of the patho-
physiological mechanisms involved in the different 
gene-specific subtypes of RP. It aims at protecting the 
photoreceptors and inner retinal cells and preventing 
or delaying late stages of the disease with complete 
photoreceptor demise. The effects of electrical stim-
ulation are primarily mediated by the effect of the 
local electrical field induced by the stimulation cur-
rent on voltage-sensitive proteins in retinal cells and 
secondarily by the subcellular pathways modulated 
by it. The therapeutic effects of TES are associated 
with anti-apoptotic, neurotrophic, vasodilative, 
anti-inflammatory, and anti-glutamate mechanisms. 
Multiple TES-induced protective mechanisms may 
also act simultaneously and together promote retinal 
cell survival.10, 12

In TES with the OkuStim   system, the ocular surface 
below the cornea is stimulated with a thin electrode 
filament (Fig. 1). Return electrodes are located on 
the forehead. The stimulation current is in the range 
of 100 to 950 µA. Current enters the eye, spreads 
intraocularly and polarizes retinal cells,27 triggering 

cellular activity in all layers of the retina.28, 29 Both 
normal-sighted people and people with degenera-
tive retinal diseases perceive this activation as flickers 
of light (so-called phosphenes30) when stimulation is 
sufficiently strong. 

Polarization of cell membranes leads to a modulation 
of the conductivity of voltage-gated ion channels 
and the intracellular homeostatis. Especially the trig-
gering of Ca2+ channels and an increased intracellu-
lar Ca2+ concentration is linked with the activation of 
subcellular biochemical cascades related to neuro-
protective pathways in the retina.31 Preclinical studies 
have demonstrated that ocular electrical stimulation 
modifies retinal gene expression profiles,29, 32, 33 acti-
vates anti-apoptotic and neuroprotective signaling 
pathways and suppresses inflammatory signaling 
pathways, thereby producing a cell-preserving effect 
in the retina (see reviews14, 34, 35). 

In animal models for RP it has been demonstrated 
that TES decelerates degenerative processes in the 
retina markedly and increases the survival of photo-
receptors.36, 37 An important role is attributed to the 
protective and repair function of Müller cells, the glial 
cells of the retina.31, 38 Electrical stimulation enhances 
their proliferation and expression of photoreceptor 
progenitor cell markers via voltage-gated calcium 
channels. The activation of the cell-preserving mech-
anisms and subsequently the degree of protection 
depended on the waveform, strength, and frequency 
of the current.36, 37, 39 

In summary, the studies collectively suggest that TES 
activates subcellular pathways in a dose-dependent 
manner which leads to cellular and thus potentially 
clinically relevant protective effects in the retina.10

Although not explicitly supported by clinical data, it 
can be assumed that the current delivered into the 

Fig. 1. | OkuStim therapy for slowing of progressive loss of visual field in retinitis pigmentosa. Transcorneal electrical stimulation is 
administered via a thin electrode filament contacting the ocular surface.
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eye by TES has a delaying effect on the course of the 
final stages of photoreceptor degeneration regard-
less of the form of generalized retinal dystrophy. 
Thus, not only for people with primary RP, but also 
for people with the much rarer forms such as cone-
rod dystrophy, Usher syndrome, and choroideremia, 
there is a chance that the progression of visual field 
loss will be slowed by TES therapy.

Safe therapy for RP
Electrostimulation of the eye for the treatment of 
vision loss is generally considered to be safe.15 The 
Working Group Clinical Issues (AKF) of the Sci-
entific Medical Advisory Board of PRO RETINA 
Deutschland e. V. evaluated the use of TES with the 
OkuStim device in retinal dystrophies as safe and has 
no objections to its controlled use in patients with RP 
and other generalized hereditary retinal dystrophies 
such as cone and rod dystrophies, choroideremia and 
Usher syndrome.40

All clinical studies conducted to date with the  
OkuStim system uniformly demonstrate the safety of 
using TES therapy in outpatient settings and in the 
delivery of therapy at home. Almost 500 patients par-
ticipated in the studies (Fig. 2) and collectively stim-
ulated their eyes for a total of more than 100 years, 
including more than 60 years of home use. With a 
total of almost 3,000 documented hours of stimula-
tion, no serious adverse event related to the device 
or therapy occurred. The most common side effects 
during treatment were dry eye symptoms, which were 
reported by 72% of patients treated with TES in the 
EST2 clinical trial.20 It has since been recommended 
to use artificial tears immediately before and during 
TES treatment to reduce the occurrence of dry eye 
symptoms. Pain and visual discomfort were reported 
by 6% of treated patients. In general, the side effects 
were mild and transient.  

Clinical trials with OkuStim® 
Safety and efficacy of OkuStim therapy for RP have 
been investigated in several clinical trials (Fig. 2).

Pilot study EST 1 

In the randomized controlled pilot study, 16 RP 
patients were treated with TES for 6 weeks (EST 
1 trial, clinicaltrials.gov: NCT00804102). Patients 
were randomly assigned to treatment with 0.0 
mA (placebo), 66% or 150% of their individual 
threshold for electrically evoked phosphenes. The 
most stimulated group showed a 17% increase 

in visual field area (p<0.001) and a 13% increase 
in b-wave in the dark-adapted (scotopic) ERG 
(p<0.027) compared to the untreated control group.  
Publication: Schatz et al., 2011 19

Follow-up study EST 2

In the randomized controlled follow-up trial  
(EST 2 trial, clinicaltrials.gov: NCT01837901), 63 RP 
patients were treated with the OkuStim system in one 
eye weekly over one year; 52 patients completed the 
study per-protocol. Patients were randomly assigned 
to treatment with 0.0 mA (placebo), 150% or 200% 
of their individual threshold for electrically evoked 
phosphenes. A significant improvement (p<0.0001) 
of the b-wave was measured in the light-adapted 
(photopic) ERG.9 However, the results of the pilot 
study regarding the visual field could not be repro-
duced. There was only a tendency to improve the 
visual field area for the 200%-stimulated group.  

An a posteriori analysis of the data revealed that the 
TES effect correlates with the current strength and 
not with the phosphene threshold.20 Following the 
exploratory reanalysis, the mean loss in visual field 
area in all stimulated eyes was shown to be 64% less 
than in untreated fellow eyes (p = 0.013) and 72% less 
than in placebo-treated eyes (p = 0.103). The slowing 
effect correlated with current amplitude (p = 0.043, 
Fig. 3A) and the visual field was stable and better 
preserved in patients who received 0.8 – 1.0 mA than 
with placebo stimulation (p = 0.036, Fig. 3B).  

Publications: Schatz et al., 2017 9; Stett et al., 2023 20

Interventional safety trials TESOLA + TESOLA UK

In two multicenter interventional safety trials (clin-
icaltrials.gov: NCT01835002, NCT01847365)  

Fig. 2. | Clinical trials on the application of TES with the OkuStim 
system in retinitis pigmentosa. Left axis: name and duration 
of the trials, lower axis: duration of the trials (stimulation and 
unstimulated follow-up period); right axis: number of participa-
ting patients.
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conducted in 11 European clinics, the safety of 
the use of the OkuStim system was clearly demon-
strated. In the prospective, open-label studies, RP 
patients underwent weekly stimulation with the 
OkuStim system at home (32 patients) or in the 
clinic (73 patients) for 6 months and were then fol-
lowed up for an additional 6 months without stim-
ulation. No serious adverse events (SAEs) related 
to the device and therapy occurred throughout the 
study. A common adverse event was transient dry 
eyes, which was easily treatable with eye drops. 

cal ERG. However, the positive effects seem to be 
transient, as they were no longer detectable after 
6 months without further treatment. This sug-
gests a regular and permanent therapy with TES.  
Publication: Sinim Kahraman et al., 2020 21

Retrospective study ANKARA

Twenty-one patients with early-stage RP were 
included in this retrospective study. They received 
the stimulation with 200% EPT in 12 weekly sessions 
under supervision in the clinic. After TES treatment, 

Fig. 3 | Visual field area (VFA) after one year of TES treatment. A) In the EST2 study, the decline in VFA depended on the average 
stimulation intensity. The higher the current intensity, the better the VFA was preserved. B) After one year of TES treatment, the average 
loss of VFA was 2,1% compared to 7,5% in eyes treated with placebo. In eyes stimulated with currents between 0,8 and 1,0 mA, the 
visual field remained stable on average. Bars: Average visual field area (V4e) relative to baseline. Error bars: Standard deviation. n is 
the number of patients treated. The asterisk indicates a statistically significant difference (p < 0,05, paired Wilcoxon rank sum test). The 
numbers inserted above indicate the mean relative change of VFA compared to baseline.

Visual fields and visual acuities of stimulated and 
non-stimulated eyes remained objectively stable 
throughout the observation period, and most par-
ticipants were very satisfied with the treatment.  
Publications: Jolly et al., 2019 41; Wagner et al., 2017 42

Observational study BASEL

In a prospective observational study of 22 RP 
patients, weekly 30-minute stimulation with the 
OkuStim system showed increased oxygen con-
sumption with unchanged retinal vessel diame-
ters after six months. This proves that TES triggers 
physiological processes in the retina of RP patients. 
Publication: Della Volpe-Waizel et al., 2019 43

Retrospective study KAYSERI

A retrospective study with 101 treated and 100 
untreated RP patients (202 treated eyes) showed 
a statistically significant improvement in visual 
field and visual acuity after 2 months of treat-
ment with TES and a shortening of the latency 
of the P1 wave in the central rings of the multifo-

the best corrected visual acuity, color vision level 
and P1 amplitude in ring 1 of in mf-ERG were statis-
tically significant increased (p < 0.001). Ninety-five 
of the patients stated that they were satisfied with 
the therapy. No noteworthy side effects occurred. 
Publication: Demi̇r et al., 2022 44

Long-term testing study TES-RP (ongoing)

In most cases, TES is not yet reimbursed by health-
care payors. It is also not yet recommended as an evi-
dence-based treatment option for RP in national and 
international guidelines. Both require further proof of 
therapeutic benefit over a longer clinical observation 
period. The type of effect to be demonstrated (signif-
icant slowing of visual field loss on a multi-year time 
scale with large interindividual differences) requires a 
large patient population and a long treatment period. 
The German Federal Joint Committee (G-BA) has 
commissioned the University Hospital of Tübingen 
with the planning and scientific monitoring of a testing 
study ("Erprobungsstudie"). The aim is to determine 

A B
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Indications for OkuStim® Therapy
TES therapy with OkuStim is suitable for the treat-
ment of patients with retinitis pigmentosa (also 
syndromal, e.g., Usher syndrome)

Contraindications

The OkuStim therapy should not be used by 
patients with acute inflammation of the eye and 
who exhibit blood vessels with growth processes 
that could be accelerated by electrical stimulation 
(ocular neovascularization of any origin, macular 
edema, artery or vein occlusion, diabetic retino-
pathy, age-related macular degeneration).

Application of the OkuStim® Therapy
Medical prescription. 

OkuStim products are only dispensed after dia-
gnosis and determination of therapy eligibility and 
tolerance threshold upon a doctor's prescription to 
ensure regular progress control – at least once per 
year.

Determination of the individual stimulation  
intensity. 

The physician determines the individual current 
amplitude for the electrical stimulation. The hig-
hest tolerable value should be chosen.

Therapy procedure. 

Patients stimulate at home once a week for 30 
minutes and regularly (every 6 - 8 months, but at 
least once per year) visit the clinic for check-ups. 

Stimulation parameters. 

Biphasic current pulses (max. 0.95 mA), pulse dura-
tion 10 ms, frequency 20 Hz.

Handling of the OkuStim 2 system. 

Operation of the OkuStim 2 system is simple and 
tailored to the patients’ needs. It offers acoustic 
output of system messages to be used autono-
mously by patients also in an advanced stages of 
the disease. 

Availability
The OkuStim System is an active medical device 
with CE marking. It is available in Europe.  
For clinical centers and distributors please refer to          
www.okuvision.de/en. 

OkuStim® is the only available and 
topically applied treatment for  
retinitis pigmentosa.

Okuvision GmbH
Gerhard-Kindler-Str. 17
72770 Reutlingen, DE  
Tel: +49 7121 159 35 0
www.okuvision.de/en
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whether TES can influence patient-relevant end-
points (especially visual field) in such a way that a 
sufficient benefit is achieved compared to untreated 
patients. The multicenter study enrolled 134 patients 
with syndromal and non-syndromal RP (autosomal 
dominant, autosomal recessive, and X-linked) who 
will use TES for three years. Patient enrollment was 
closed in February 2023, results are expected in 2026. 
Publications: IQWiG, 2014 22; Kahle et al., 2021 24

What TES cannot do
RP does not only lead to loss of photoreceptors. It 
is also associated with extensive remodeling of the 
neuronal and vascular architecture of the retina and 
functional reorganization of cellular networks.45 
The question of whether neurovascular changes are 
reversible after years of degeneration remains unan-
swered. A short-term study with 6 months of TES 
application showed no significant effect on retinal 
blood vessels.46 The earlier TES therapy is started, 
the greater the chances of avoiding or delaying loss-
es of cells. The therapy can only protect what is still 
there: Perished photoreceptors cannot be restored by 
TES and retinal remodeling is not reversible.

Summary and conclusion
The OkuStim therapy is an evidence-based, safe and 
effective method that is CE marked and available for 
home use in Europe. The results of clinical trials show 
that regular electrical stimulation of the eye with 
weak currents can slow down the decrease of the 
visual field in people suffering from RP. This allows 
those affected to maintain vision and vision-related 
quality of life for longer.

5 08



Whitepaper Transcorneal Electrical Stimulation Therapy.  September 2025

References
1.	 Verbakel SK, van Huet RAC, Boon CJF, et al. Non-syn-

dromic retinitis pigmentosa. Prog Retin Eye Res 
2018;66:157-186.

2.	 Xu M, Zhai Y, MacDonald IM. Visual Field Progres-
sion in Retinitis Pigmentosa. Invest Ophthalmol Vis Sci 
2020;61:56.

3.	 Kempen GIJM, Ballemans J, Ranchor AV, Van Rens 
GHMB, Zijlstra GAR. The impact of low vision on activ-
ities of daily living, symptoms of depression, feelings of 
anxiety and social support in community-living older 
adults seeking vision rehabilitation services. Quality of 
Life Research 2012;21:1405-1411.

4.	 Prem Senthil M, Khadka J, Pesudovs K. Seeing through 
their eyes: lived experiences of people with retinitis 
pigmentosa. Eye 2017;31:741-748.

5.	 Cross N, van Steen C, Zegaoui Y, Satherley A, Angelillo 
L. Retinitis Pigmentosa: Burden of Disease and Current 
Unmet Needs. Clin Ophthalmol 2022;16:1993-2010.

6.	 Trapani I, Auricchio A. Seeing the Light after 25 Years 
of Retinal Gene Therapy. Trends in Molecular Medi-
cine 2018;24:669-681.

7.	 Scholl HP, Strauss RW, Singh MS, et al. Emerging ther-
apies for inherited retinal degeneration. Sci Transl 
Med 2016;8:368rv366.

8.	 Jolly JK, Wagner SK, Martus P, et al. Transcorneal 
Electrical Stimulation for the Treatment of Retini-
tis Pigmentosa: A Multicenter Safety Study of the 
OkuStim(R) System (TESOLA-Study). Ophthalmic Res 
2020;63:234-243.

9.	 Schatz A, Pach J, Gosheva M, et al. Transcorneal Elec-
trical Stimulation for Patients With Retinitis Pigmen-
tosa: A Prospective, Randomized, Sham-Controlled 
Follow-up Study Over 1 Year. Invest Ophthalmol Vis 
Sci 2017;58:257-269.

10.	 Morimoto T. Transcorneal electrical stimulation: im-
pact on healthcare and future potential. Frontiers in 
Cell and Developmental Biology 2025;13.

11.	 Fu L, Lo AC, Lai JS, Shih KC. The role of electrical stim-
ulation therapy in ophthalmic diseases. Graefes Arch 
Clin Exp Ophthalmol 2015;253:171-176.

12.	 Pardue MT, Allen RS. Neuroprotective strategies for 
retinal disease. Prog Retin Eye Res 2018;65:50-76.

13.	 Wang AL, Knight DK, Vu TT, Mehta MC. Retinitis Pig-
mentosa: Review of Current Treatment. Int Ophthal-
mol Clin 2019;59:263-280.

14.	 Sehic A, Guo S, Cho KS, Corraya RM, Chen DF, Utheim 
TP. Electrical Stimulation as a Means for Improving Vi-
sion. Am J Pathol 2016;186:2783-2797.

15.	 Perin C, Vigano B, Piscitelli D, Matteo BM, Meroni R, 
Cerri CG. Non-invasive current stimulation in vision re-
covery: a review of the literature. Restor Neurol Neu-
rosci 2020;38:239-250.

16.	 Bittner AK, Seger K, Salveson R, et al. Randomized con-
trolled trial of electro-stimulation therapies to modu-
late retinal blood flow and visual function in retinitis 
pigmentosa. Acta Ophthalmol 2018;96:e366-e376.

17.	 Kurimoto T, Oono S, Oku H, et al. Transcorneal elec-
trical stimulation increases chorioretinal blood flow in 
normal human subjects. Clin Ophthalmol 2010;4:1441-
1446.

18.	 Della Volpe-Waizel M, Zuche HC, Muller U, Rickmann 
A, Scholl HPN, Todorova MG. Metabolic monitoring of 
transcorneal electrical stimulation in retinitis pigmen-
tosa. Graefes Arch Clin Exp Ophthalmol 2020;258:79-
87.

19.	 Schatz A, Röck T, Naycheva L, et al. Transcorneal elec-
trical stimulation for patients with retinitis pigmentosa: 
a prospective, randomized, sham-controlled explor-
atory study. Invest Ophthalmol Vis Sci 2011;52:4485-
4496.

20.	 Stett A, Schatz A, Gekeler F, Franklin J. Transcorneal 
Electrical Stimulation Dose-Dependently Slows the 
Visual Field Loss in Retinitis Pigmentosa. Transl Vis Sci 
Technol 2023;12:29.

21.	 Sinim Kahraman N, Oner A. Effect of Transcorneal 
Electrical Stimulation on Patients with Retinitis Pig-
mentosa. J Ocul Pharmacol Ther 2020;36:609-617.

22.	 IQWiG. Transkorneale Elektrostimulation bei Reti-
nopathia Pigmentosa. Last update: 17 OCT 2017. 
https://www.iqwig.de/en/projects-results/projects/
non-drug-interventions/e14-07-transcorneal-electri-
cal-stimulation-for-retinitis-pigmentosa.7942.html. 
Access: 21 AUG 2023.

23.	 G-BA. Erprobungs-Richtlinie Transkorneale Elektro-
stimulation bei Retinopathia Pigmentosa. Last update: 
20 JUL 2017. https://www.g-ba.de/richtlinien/99/. 
Access: 21 AUG 2023.

24.	 Kahle N, Peters T, Braun A, et al. [Transcorneal elec-
trostimulation in retinitis pigmentosa : Protocol of a 
multicentric prospective, randomized, controlled and 
double-masked trial on behalf of the Joint Federal 
Committee (G-BA pilot regulation)]. Ophthalmologe 
2021;118:512-516.

25.	 Deutsche-Ophthalmologische-Gesellschaft. Leitlinie 
045-023: "Erbliche Netzhaut-, Aderhaut- und Se-
hbahnerkrankungen". Last update: 28 JUN 2021. 
https://www.awmf.org/leitlinien/detail/ll/045-023.
html. Access: 21 AUG 2023.

26.	 Demir MN, Acar U. Early results of transcorneal elec-
trical stimulation therapy in three cases with cone dys-
trophy. Journal of Retina-Vitreous 2023;32:271-275.

27.	 Lu Z, Zhou M, Guo T, et al. An in-silico analysis of reti-
nal electric field distribution induced by different elec-
trode design of trans-corneal electrical stimulation. J 
Neural Eng 2022.

28.	 Sun P, Li Q, Li H, et al. Depth-Resolved Physiological 
Response of Retina to Transcorneal Electrical Stimula-
tion Measured With Optical Coherence Tomography. 
IEEE Trans Neural Syst Rehabil Eng 2019;27:905-915.

29.	 Hanif AM, Kim MK, Thomas JG, et al. Whole-eye elec-
trical stimulation therapy preserves visual function and 
structure in P23H-1 rats. Exp Eye Res 2016;149:75-83.

30.	 Naycheva L, Schatz A, Rock T, et al. Phosphene thresh-
olds elicited by transcorneal electrical stimulation in 
healthy subjects and patients with retinal diseases. In-
vest Ophthalmol Vis Sci 2012;53:7440-7448.

31.	 Enayati S, Chang K, Achour H, et al. Electrical Stim-
ulation Induces Retinal Muller Cell Proliferation and 
Their Progenitor Cell Potential. Cells 2020;9:18.

32.	 Kanamoto T, Souchelnytskyi N, Kurimoto T, et al. 
Proteomic study of retinal proteins associated with 
transcorneal electric stimulation in rats. J Ophthalmol 
2015;2015:492050.

6 08 © Okuvision GmbH 2025    www.okuvision.de/en



Whitepaper Transcorneal Electrical Stimulation Therapy.  September 2025

33.	 Willmann G, Schaferhoff K, Fischer MD, et al. Gene 
expression profiling of the retina after transcorneal 
electrical stimulation in wild-type Brown Norway rats. 
Invest Ophthalmol Vis Sci 2011;52:7529-7537.

34.	 Tao Y, Chen T, Liu B, et al. The transcorneal electrical 
stimulation as a novel therapeutic strategy against 
retinal and optic neuropathy: a review of experimental 
and clinical trials. Int J Ophthalmol 2016;9:914-919.

35.	 Li J, Zhou W, Liang L, et al. Noninvasive electrical stim-
ulation as a neuroprotective strategy in retinal diseas-
es: a systematic review of preclinical studies. J Transl 
Med 2024;22:28.

36.	 Morimoto T, Fujikado T, Choi JS, et al. Transcorneal 
electrical stimulation promotes the survival of pho-
toreceptors and preserves retinal function in royal 
college of surgeons rats. Invest Ophthalmol Vis Sci 
2007;48:4725-4732.

37.	 Morimoto T, Kanda H, Kondo M, Terasaki H, Nishida 
K, Fujikado T. Transcorneal electrical stimulation pro-
motes survival of photoreceptors and improves retinal 
function in rhodopsin P347L transgenic rabbits. Invest 
Ophthalmol Vis Sci 2012;53:4254-4261.

38.	 Yu H, Enayati S, Chang K, et al. Noninvasive Electri-
cal Stimulation Improves Photoreceptor Survival and 
Retinal Function in Mice with Inherited Photoreceptor 
Degeneration. Invest Ophthalmol Vis Sci 2020;61:5.

39.	 Ni YQ, Gan DK, Xu HD, Xu GZ, Da CD. Neuroprotec-
tive effect of transcorneal electrical stimulation on 
light-induced photoreceptor degeneration. Exp Neu-
rol 2009;219:439-452.

40.	 AKF_PRO-RETINA_Deutschland. Bewertung zur 
Elektrostimulation am Auge bei Patienten mit retina-
len Dystrophien mit Hilfe des Okustim-Gerätes der 
Firma Okuvision GmbH. Last update: 01 FEB 2022. 
https://www.pro-retina.de/forschung/therapie/be-
wertung-zur-elektrostimulation-am-auge. Access: 21 
AUG 2023.

41.	 Jolly JK, Wagner SK, Martus P, et al. Transcorneal 
Electrical Stimulation for the Treatment of Retinitis 
Pigmentosa: A Multicenter Safety Study of the OkuS-
tim® System (TESOLA-Study). Ophthalmic research 
2019.

42.	 Wagner SK, Jolly JK, Pefkianaki M, et al. Transcorneal 
electrical stimulation for the treatment of retinitis pig-
mentosa: results from the TESOLAUK trial. BMJ Open 
Ophthalmol 2017;2:e000096.

43.	 Della Volpe-Waizel M, Zuche HC, Muller U, Rickmann 
A, Scholl HPN, Todorova MG. Metabolic monitoring of 
transcorneal electrical stimulation in retinitis pigmen-
tosa. Graefes Arch Clin Exp Ophthalmol 2019.

44.	 Demi̇r MN, Acar U, Sobaci G, Göksülük Dn. Outcomes 
of transcorneal electrical stimulation treatment in the 
early stages of retinitis pigmentosa. Turkish Journal of 
Medical Sciences 2022;52:741-746.

45.	 Jones BW, Pfeiffer RL, Ferrell WD, Watt CB, Marmor 
M, Marc RE. Retinal remodeling in human retinitis pig-
mentosa. Exp Eye Res 2016;150:149-165.

46.	 Zabek O, Camenzind Zuche H, Muller U, Scholl HPN, 
Rickmann A, Della Volpe Waizel M. Optical coherence 
tomography angiography findings in patients under-
going transcorneal electrical stimulation for treating 
retinitis pigmentosa. Graefes Arch Clin Exp Ophthal-
mol 2020.

7 08



OkuStim® Therapy

  Neuroprotection
		  for RP.
			    Now!

Transcorneal electrical  
stimulation (TES)  

with OkuStim® triggers 
neuroprotective  

signalling pathways  
in the cells of the retina. 

As a result, the progression of 
retinitis pigmentosa  

and other degenerative  
retinal diseases  

can be slowed down.
Set new impulses 

and find out more 
on okuvision.de/en.


