
Pourpose: 
Neural photo-stimulation improves VEPs,
Visus and reading coefficient. We have hy-
pothesized that photo-stimulation as the
principal mechanism improves the quality
of fixation, and in a chain reaction begin-
ning with the foveal detection, all the 
other visual parameters. 

Patients and methods: 
In order to do this study we have de-
veloped a new method of stimulation
called Integrated Neural Photo-stimula-
tion (INP), which incorporates three
methods: Visual Pathfinder, I.B.I.S. and
Sound Biofeedback.
At the beginning (T0) and at the end (T1)
of each cycle we analyse the fixation per-
centage within foveal two central de-
grees, stability score, BCVA, near visual
acuity in pts, VEPs, reading speed and
reading coefficient.
We examined examples (Group A) com-
posed of 67 eyes (34 adults average age
66 years, ranging from 15 to 90 years).
This group has the following characteris-
tics: average fixation percentage within
two central degrees foveal 43,17% (max

97% and min 0%), with stability score of
1,16 (stable 0, relatively unstable 1, un-
stable 2); average BCVA 0,31 (max 1,0
and min 0,01); average near BCVA 29,27

pts (max 6 pts and min 74 pts), average
VEPs 3,3 micronvolts (max 11,24 min
0,10); average reading speed 85,96
words per min. (max 184 min. 20); aver-
age reading coefficient 83,18 (max 184
min 18).
We compared the examples Group A
with the variations obtained with the
analogous Group B, of 22 eyes (17 adults
average age 64,4 years, ranging from 17
to 90 years), who had previously under-
gone neural photo-stimulation done on-
ly with the Visual Pathfinder.

This second group has the following char-
acteristics: average fixation percentage
within two central degrees foveal  52,00%
(max 97% and min 3%), with stability
score of 0,90; average BCVA 0,38 (max 1,0
and min 0,01); average near BCVA 22,20
pts (max 6 pts and min 70 pts). VEPs,
reading speed and reading coefficient
were not examined in this group.
We subsequently compared the increase
in the fixation percentage within two
central degrees, the BCVA and the near
visual acuity, for close up done with the
integrated neural photo-stimulation
(Group A) and after neural photo-stimu-
lation done only with the Visual
Pathfinder (Group B).

Results:
1) The fixation percentage changes:

Group A, from 43,17 (T0) to 69,62%
(T1), increase 26,50, percentage
change 61,38% (R= 0,0000000129 -
Dev.St 31,320474), increase of sta-
bility score 0,54 ( 47% )(R=
0,0000000437- Dev. 0,7469245). 
Group B, from 52 (T0) to 66% (T1), in-

crease 14, ( 26,92 %) (R=0,019677866
- Dev.St. 33,76488605), increase of
stability score 0,17 (19%) )(R=
0,05488796 - Dev. 0,8). 

2) The BCVA changes:
Group A, from 0,31 to 0,39, increase
0,08 (25,80%) (R= 0,0000427252-
Dev.St. = 0,3004309). 
Group B, from 0,38 to 0,45, increase
0,07 (18,42%)(R= 0,039093802 -
Dev.St. 0,344299151). 

3) The near visual acuity changes:
Group A, from 29,27 pts to 24,21
pts, increase 5,06 pts (17,28%) 
(R= 0,0000074095- Dev.St. =
29,047622).
Group B, from 22,2 pts to 16,1 pts,
increase 6,1 pts (27,47%) (R=
0,002380547 - Dev.St. 16,71085108). 

Conclusion:
It confirms that the neural photo-stimu-
lation, through a better collimation of
fixation within two central degrees, re-
sults with an improvement of foveal de-
tection which determines an improve-
ment of visual acuity and reading. This
increase can be regulated and improved
depending on the photo-stimulative
method used. At the moment, we feel
that Integrated Neural Photostimulation
causes a further increase of the fixation
percentage and foveal detection, as
such it has been analized with mi-
croperimetry and can be used success-
fully during visual rehabilitation. 
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PICT. 1: VEPs has an indicative improvement after Integrated Neural
Photostimulation  (p =  0,0000007281 - St. Dev. = 3,04862).

PICT. 2: The change of reading speed after Integrated Neural Photostimolation
shows an indicative improvement (p =  0,0000000580 - St. Dev. =  47,2983).

PICT. 3: The Visual Pathfinder (VP) (A) suggest to the patient's eye a stimulus
with an optical pattern at variable space frequency, as three electrodes recording
relative Visual Evoked Potentials (VEPs).
The I.B.I.S. (Improved Biofeedback Integrated System) (B, C) is an instrument
wich combines the flicker stimulation and sound feedback that the patient learns
to mantain steady and high-pitched. 
The Sound Biofeedback is made by Microperimetry MP1 (D, E). The sound is
continuous only if patient mantains the fixation on the chosen point. 
The repeated presentation such as on-off of the optical patterns improve visual
performance in low vision and ambliopic patients as well as in anyone who needs
to improve his visual acuity.
The patients undergo a rehabilitative cycle of ten sessions if it is their first time,
and a cycle of five sessions if the patient has previously undergone a neural photo-
stimulative cycle. 
The stimulation begins with the VP (A) (10 minutes per eye) and contemporary
VEPs recording; followed by stimulation with the IBIS (B, C) (5-7 minutes per
eye) and ends with Sound Biofeedback by MP1 D, E) (1 minute per eye).
In our work we have considered at the end (T1) of each cycle, the changes  of  the
quality of vision (BCVA, pts, fixations percentage), about two groups: the group
A of 67 eyes treated with Integrated Neural Photostimulation (A, B, C, D, E,)
and the group B of 22 eyes treated with only Biofeedback Visual Pathfinder (A).

PICT. 5: Especially an unstable fixation point distorts the reading physiology:
the searching movements of the eye are too frequent and the regression on the
reading line is necessary. After visual training the fixation point becomes stable:
the eye can flow along the reading line. This patient goes from 70  words per
minute to 107 words per minute.
The better collimation of fixation inside two central degrees, causes an
improvement of foveal detection which determines an improvement of visual
acuity and the reading performance.

PICT. 6: The stability  of fixation point increase almost always with the visual
training. But this increase can be modeled and improved depending on the
photostimulative method used. Our research shows that Integrated Neural
Photostimulation is very interesting in improving the quality of the fixation
point.

PICT. 8: In this research the increase of BCVA seems to be better in the first
group, treated with Integrated Neural Photostimulation. Group A: + 25,80%
(p = 0,0000427252 - St. Dev. = 0,3004309), Group B 18,42% (p  =
0,039093802 - St. Dev. =  0,344299151).  

PICT. 9: We have a better increase of near visual acuity in the second group.
The percentage increase of the near visual acuity in Group A is inferior (but
the absolute value is similar)  because the sample treated with Integrated Neural
Photostimulation presents a lower near visual acuity (29,27 pts, increase
+17,28% p =  0,0000074095 St. Dev. =  29,047622) than the one of Group
B treated with neural photostimulation done only with the Visual Pathfinder
(22,2 pts, increase + 27,47%, p =  0,002380547 – St. Dev. =  16,71085108). 

PICT. 4: Microperimetry of a 75 year old man with central myopic macular
degeneration and amblyopia in his only eye and loss of the paracentral vision,
before and after Integrated Neural Photostimulation.  The fixation point is
central but unstable (inside 2° 18%) and the BCVA is low (0,45 and 11 pts).
After visual training the fixation point  becomes stable (inside 2° 99%) and
the BCVA is better (0,7 6 pts).
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PICT. 7: In this research on 67 eyes treated with Integrated Neural
Photostimulation and 22 eyes treated only with the Visual Pathfinder Biofeedback,
the increase of stability of the fixation point seems to be better in the first group.
Group A: + 61,38% (p = 0,0000000129 – St. Dev. =  31,320474), Group B
+ 26,92 %  (p  =  0,019677866 – St. Dev. =  33,76488605).
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