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ABSTRACT

Objective: Evaluation of patients undergoing sequential sessions of RV and report its benefit in improving visual acuity (VA). Methods:
Cross sectional study with a sample of 10 patients who underwent sequential sessions of the RV. Patients were treated at a rate of 2-3
sessions per week for a period of 2 to 3 months and was completed after 20 to 40 sessions. The main inclusion criteria were post cataract
surgery (without complications) and multifocal IOL until +3.00 D, astigmatism <-1.00 D, amblyopia, glaucoma, post corneal transplant,
Axenfeld Rieger syndrome, congenital cataract and post lasik. Results: The sample of ten patients comprised 30% female, 70% male
with an average of 29 years and 38.6 sessions per patient. There was statistical significance in relation to pre and post AV sequential RV
sessions (p = 0.0135) and improved contrast sensitivity. Conclusion: An improvement of VA and contrast sensitivity in patients after the
RV sessions was observed.
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RESUMO

Objetivo: Avaliação de pacientes submetidos a sessões sequenciais do RevitalVision (RV) e relatar seu benefício na melhora da
acuidade visual (AV).  Métodos: Estudo transversal com uma amostra de 10 pacientes submetidos a sessões sequenciais do RV. A
terapia foi realizada em um ritmo de 3 sessões por semana durante um período de 2 a 3 meses, sendo concluída depois de 20 a 40
sessões. Os principais critérios de inclusão foram pós-cirurgia de catarata (sem complicações) com LIO multifocal e até +3,00 D,
astigmatismo < -1,00 D, ambliopia, glaucoma, pós-transplante de córnea, síndrome de Axenfeld Rieger, catarata congênita e pós-
lasik. Resultados: A amostra de dez pacientes foi composta por 30% do sexo feminino, 70% masculino em uma média de 29 anos e
de 38,6 sessões por paciente. Houve significância estatística em relação à AV pré e pós as sessões sequenciais do RV (p = 0,0135),
assim como melhora da sensibilidade ao contraste.  Conclusão: Observou-se melhora da AV e da sensibilidade ao contraste nos
pacientes submetidos após as sessões do RV.

Descritores: Acuidade visual; Córtex visual; Software
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INTRODUCTION

Revital Vision (RV) therapy is a training of the visual
cortex using computer software. It is a non-invasive,
patient-specific treatment designed to improve vision by

modifying certain primary processes in the visual cortex. Gabor
filters are used to stimulate and activate receptive fields in the
visual cortex in order to improve visual acuity (VA) and contrast
sensitivity by facilitating neuronal connections at the cortical
level.(1) Precise stimulus control is critical for the onset of the
neuronal modifications that form the basis of brain plasticity.(2)

RV therapy was originally developed in 1999.(1,3) The U. S. Food
and Drug Administration (FDA) monitored a blind prospective
controlled study on the technique and approved it in August
2001.(4) This technology has been used to treat over 3,000 patients
in Europe, the USA and Asia with little or no regression,
producing satisfactory visual outcomes in patients undergoing
RV sessions. (4)

Neuroplasticity is defined as the ability of the nervous
system to modify its structure and function in response to
experience (stimuli).(5,6) A consensus in the literature on brain
plasticity is that motor tasks induce plastic, dynamic changes in
the central nervous system (CNS).(7) Motor activity and learning
skills can change synapses or reduce molecular events in areas
adjacent to a lesion or in more remote areas of the cortex.(7,8)

The influence of motor activities on a brain injury is complex
due to neurocellular dynamics and metabolic changes that occur
after an injury, which may affect the effects of such activities.(9,10)

The function of contrast sensitivity is an excellent
representation of the spatial vision of an individual. Several
studies show that contrast sensitivity is significantly related to
skills that affect a patient’s quality of life, such as reading
speed,(11,12) locomotion and driving(13,14), and using a computer(15).
Contrast sensitivity may be reduced in patients with ocular
abnormalities(11-15) and after refractive surgery(16-21), thus
hindering daily activities.

The aim of this study was to assess patients undergoing
RV sessions and to discuss its benefits in improving visual acuity
and contrast sensitivity.

METHODS

Cross-sectional study with a sample of ten patients (30%
female, 70% male), mean age 29 years, undergoing RV sessions
at the Próvisão Eye Hospital in Maringá/PR, Brazil. Patients
underwent 20-40 RV sessions (average, 38) depending on their
medical condition. During the sessions, patients were positioned
in front of a computer screen in a dark room and used a mouse to
respond to tasks. As the software is web-based, the training was
designed to be conducted at home; in our study, however, the
first two sessions were conducted by a technician in the medical
practice to ensure the learning effect before starting the sessions
at home. The patients underwent 3 training sessions per week
for a period of 2 to 3 months, totalling 20-40 sessions. Before
starting the 20 training sessions, patients complete 2 computerized
evaluation sessions with the system to setup the baseline of
individualized neural inefficiencies for the training progrBefore
starting the 20 training sessions, patients underwent two
evaluation sessions using the basic RV system to determine their
individual neural deficiencies. After each training session, the
patient’s performance in each visual perception task was

recorded and submitted online to the RV servers (Annex 1).
Inclusion criteria were: patients submitted to cataract

surgery (without complications) with multifocal IOL implantation
and up to +3.00 D; astigmatism <-1.00 D; patients who successfully
completed RV training; and patients with amblyopia, glaucoma,
post-corneal transplantation, Axenfeld Rieger syndrome,
congenital cataract, or post-LASIK. Exclusion criteria were: dry
eyes; LogMAR visual acuity lower than 1.3; posterior capsule
opacity; diabetic retinopathy; and age-related macular
degeneration (AMD).

VA was assessed before and after the RV sessions.
Statistical analysis was done using SPSS software for Windows
version 15.0. The Wilcoxon test for related samples was used to
assess changes (pre vs. post) in LogMAR VA. A significance
level of 0.05 (a=5%) was adopted, and descriptive levels (p)
below this value were considered significant and represented by
an asterisk. Contrast sensitivity was assessed using the form
shown in Annex 2.

DISCUSSION

We found a statistically significant difference between
assessments before and after RV sessions (p = 0.0135) (Table 2)
as well as improved contrast sensitivity in all patients after three
months of therapy. These results are consistent with the literature.

In a study in Singapore, Fam and Lim reported the case of

Annex 1

Questionnaire for initial patient assessment
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Annex 2

Contrast Sensitivity Test

Name:                                                                                                                                     Date      /     /
Indication:                                                                                                        Glasses      CLs     No correction

Lin VA RE LE

5 20/160 R V C S H D R C H V
6 20/125 C K D Z R C K N R D
7 20/100 O V R H K S H Z D O
8 20/80 N R V K O R O D V C
9 20/63 K S N D C K R H S D
10 20/50 V H C R D C O S Z H
11 20/40 D S R K H Z C V O R
12 20/32 K R S N D C R D V H
13 20/25 S Z V H O D C V H S
14 20/20 H R C S N K V S C R
15 20/16 Z C V N O O C N K D
16 20/12,5 O K Z H C D K C V Z

Lin VA BE

5 20/160 S C N Z V
6 20/125 C S H D N
7 20/100 O N K C H
8 20/80 C V Z H O
9 20/63 V C H O N
10 20/50 R D C Z K
11 20/40 H O S D R
12 20/32 R S O V H
13 20/25 N O K D R
14 20/20 Z H S O K
15 20/16 C D K V H
16 20/12,5 H K D C
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Polat U. et al. in a prospective study compared a group of
54 adult amblyopic patients (strabismus and anisometropia) with
a placebo group of 16 patients, both submitted to 2-4 RV sessions
per week, totalling 45 ± 15 sessions. They found an improvement
of 2.5 lines in logMAR VA and improved contrast sensitivity in
the group undergoing RV sessions.(24)

Hou F. et al. compared two groups of adult amblyopic
patients (mean age, 22 years) submitted or not to RV sessions.
The 9 patients undergoing RV for 10 consecutive days achieved
a 44.5% improvement in VA and improved contrast sensitivity.(11)

The amblyopic patients in our study also improved: two patients
had an improvement of 0.1 in LogMAR VA (1.3 before, 1.2 after)
and one patient had an improvement of 0.2 (0.6 before, 0.4 after),
as well as improved contrast sensitivity.

In our study we found improvement in VA among post-
LASIK patients and young amblyopic patients; we also found

Patient Diagnosis LogMAR VA, LogMAR VA, LogMAR VA
 pre-RV post-RV pre-RV minus post-RV

1- Corneal transplantation and glaucoma  RE: 1,3 RE: 1,3 0,0
2- Axenfeld Rieger syndrome RE: 1,0 RE: 0,4 0,6

and corneal transplantation
3- Post-LASIK RE: 0,2 RE: 0,0 0,2

LE: 0,0 LE: 0,0 0,0
4- Amblyopia RE: 0,6 RE: 0,4 0,2
5- Amblyopia LE: 1,3 LE: 1,2 0,1
6- Keratoconus and corneal transplantation RE: 0,2 RE: 0,0 0,2
7- Post-LASIK RE: 1,0 RE: 0,3 0,7
8- Albinism RE: 0,9 RE: 0,7 0,2

LE: 0,9 LE: 0,7 0,2
9- Amblyopia RE: 1,3 RE: 1,2 0,1
10- Nistagmus and Post-LASIK RE: 0,5 RE: 0,3 0,2

LE: 0,4 LE: 0,6 -0,2
Mean (SD) 0,74 (0,45) 0,55 (0,46) 0,19 (0,24)
Median 0,9 0,4 0,2
Minimum / Maximum 0,0 / 1,3 0 / 1,3 -0,2 / 0,7

Table 2

Diagnosis and visual acuity (LogMAR) before and after RV sessions

Variable n = 10

Sex – n (%)
Female 3 (30,0%)
Male 7 (70,0%)

Age (years)
Mean (SD) 29,4 (18,0)
Median 25
Minimum – Maximum 9 – 55

Number of sessions
Mean (SD) 38,6 (19,7)
Median 35,5
Minimum – Maximum 20 – 80

Table 1

Sex, age and number of RV sessions

a 45-year-old patient submitted to LASIK five years earlier who,
after 35 RV sessions over a period of 10-12 months, showed an
improvement of 2.8 lines and 1.6 lines on logMAR charts in the
RE and LE, respectively.(22) Durrie et al., in a multicentre,
prospective, randomised, placebo-controlled study, assessed the
RV programme after LASIK (Neuro LASIK) in 98 eyes. They
found an improvement of 0.8 lines on Snellen’s chart and 79% in
contrast sensitivity in the treatment group.(23) In our study, post-
LASIK patients submitted RV had the following results: One
patient had  a LogMAR VA of 0.2 before and 0.0 after RV in
the RE, while the other had 1.0 before and 0.3 after RV in the
RE. The patient with nystagmus and post-LASIK had a LogMAR
VA of 0.5 before and 0.3 after RV. Similar to the two studies
cited above, our post-LASIK patients had a significant
improvement in VA after the RV sessions, as well as improved
contrast sensitivity.
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significant improvement in patients submitted to corneal
transplantation, in a patient with Axenfeld Rieger syndrome, and
in an albino patient. The patient with Axenfeld Rieger syndrome
and post-corneal transplantation had an improvement of 6 lines
in LogMAR VA (1.0 before and 0.4 after RV in the RE), while
the patient with keratoconus and post-corneal transplantation
had an improvement of two lines (0.2 before 0.0 after RV in the
RE). The albino patient had a LogMAR VA of 0.9 before and
0.7 after RV in both eyes (BE). There are no reports in the
literature on the use of Revital Vision for the latter two conditions.

CONCLUSION

We found an improvement in VA and contrast sensitivity
in patients undergoing RV sessions. The RV training system can
be an effective alternative for improving VA in patients with
amblyopia, glaucoma, post-corneal transplantation, post-Lasik,
Axenfeld Rieger syndrome and keratoconus, improving contrast
sensitivity and thus the quality of life. Further studies with larger
samples and longer follow-up periods are needed to confirm these
findings. It is still unclear whether the observed improvement
would be maintained after one year.

REFERENCE

1. Waring G.O. Training System Designed to enhance quality of vision.
October 15, 2009. Disponível em <www.ophtalmologytimes.com>.
Acesso em 30 março 2011.

2. Lent R. Os Neurônios se Transformam: Bases Biológicas da
Neuroplasticidade. In: Lent R. Cem Bilhões de Neurônios: conceitos
fundamentais de neurociências. São Paulo: Atheneu; 2004:134-63.

3. Tan Doanald. Non-optical Approach to correcting the effects of Re-
fractive Error. Refractive Eye care 2006; 10:30-34.

4. Fisher BE, Sullivan KJ. Activity-dependent factors affecting poststroke
functional outcomes. Top Stroke Rehabil 2001;(8):31-44.

5. De Zeeuw CI, Yeo CH. Time and tide in cerebellar memory forma-
tion. Curr Opin Neurobiol 2005; 15:667-74.

6. Biernaskie J, Corbett D. Enriched rehabilitative training pro-motes
improved forelimb motor function and enhanced dendri-tic growth
after focal ischemic injury. J Neurosci 2001; (21):5272-80.

7. Hickmott PW, Merzenich MM. Local circuit properties un-derlying
cortical reorganization. J Neurophysiol 2002; (88):1288-301.

8. Bicas HEA. Morfologia do sistema visual. Oftalmologia para o clínico.
Medicina, Ribeirão Preto, jan/mar 1997; 30: 7-15.

9. Doanld MC, Lindstrom. Multifocal Neuroadaptation: Can Training
help the Brain? Review of ophthalmology; 2010: 24-27.

10. Griesbach GS, Hovda DA, Molteni R, Wu A, Gomez-Pinilla F. Volun-
tary exercise following traumatic brain injury: brain-de-rived neu-
rotrophic factor upregulation and recovery of function. Neuroscience
2004; (125):129-39.a

11. Hou F., Huang C.B., Tao L., Zhou Y., Lu Z.L. Training in contrast detec-
tion improves motion perception of sinewave gratings in amblyopia.
Invest Ophtalmol Vis Sci. 2011; 52(9):6501-10.

12. Crossland MD, Culham LE, Rubin GS. Predicting reading fluency in
patient with macular disease. Optom Vis Sci. 2005; 82(1):11-7.

13. Marron JA, Bailey IL. Visual factors and orientation-mobility perfor-
mance. Am J Optom Physion Opt. 1982; 59(5):413-6.

14. Owsley C, Ball K, McGwin G, Sloane ME, Roenker DL, White MF, et
al. Visual processing impairment and risk of motor vehicle crash among
older adults. JAMA. 1998; 279:1083-8.

15. Scott IU, Feuer WJ, Jacko JA. Impact of visual function on computer
task accuracy reaction time in a cohort of patients with age- related
macular degeneration. Am J Ophthalmol. 2002; 133(3):350-7.

16. Ansari EA, Morgan JE, Snowden RJ. Psychophysical characterization
of early functional loss in glaucoma and ocular hypertension. Br J
Ophthalmol. 2002; 86(10):1131-5.

17. Hawkins AS, Szlyk JP, Ardickas Z, Alexander KR, Wilensky JT.
Comparasion of contrast sensitivity, visual acuity, and Humphrey visual
field testing in patients with glaucoma. J Glaucoma. 2003; 12(2):134-8.

18. Bellman C, Unnebrink K, Ruibin GS, Miller D, Holz FG. Visual acuity
and contrast sensitivity in patients with neovascular age-related macu-
lar degeneration: results from the Radiation Therapy for Age- Re-
lated Macular Degeneration (ARD) Study. Graefes Arch Clin Exp
Ophthalmol. 2003; 241:968-74.

19. Mutyala S, McDonald MB, Scheinblum KA, Ostrick MD, Brint SF, Th-
ompson H. Contrast sensitivity evaluation after laser in situ
Keratomileusis. Ophthalmology. 2000; 107(10):1864-7.

20. Chan JW, Edwards MH, Woo GC , Woo VC. Contrast sensitivity after
laser in situ keratomileusis: one-year follow-up. J Cataract Refract
Surg. 2002; 28(10):1774-9.

21. Holliday JT, Dudeja DR, Chang J. Funcional vision and corneal
changes after laser in situ keratomileusis determined by contrast sen-
sitivity, glare testing, and corneal topography. J Cataract Refract Surg.
1999; 25(5):663-9.

22. Fam HB, Lim KL. Neuro vision treatment for low myopia following
lasik regression. J  Refract Surg. 2006; (22): 406-8.

23. Durrie D, McMinn. Computer-Based Primary Visual Cortex Training
for Treatment of Low Myopia and Early Presviopia. Trans Am
Ophtalmol Soc 2007; 105: 132-140.

24. Polat U et al. Improving vision in adult ambliopya by perceptual learn-
ing. PNAS 2004; 101: 6692-6697.

Rev Bras Oftalmol. 2013; 72 (6): 406-10

Almodin J, Almodin F, Almodin E, Amigo MHL, Furoni MB, Cvintal  T


