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ABSTRACT

We aim to show a little but precise picture of the primary visual area, V1, in the human brain showing as it is a 
gateway of our brain to the external world. 28 Calabrian male patients (age range 51–84 years; mean age, 73.2 ± 
1.57 years) showing a mean disease duration of 4.4 ± 0.91 years (range 1.0–23 years) were analyzed. 28 controls 
matched for sex and age were enrolled. An ophthalmologist examined all patients and controls in order to rule 
out diabetic retinopathy, cataracts, senile maculopathy, or ocular fundus’ anomalies. The clinical evidence makes 
such a plausible suggestion because the integrity of both areas V1 and V4 is critical to be consciously aware of 
having seen the colors. In these patients miss the intact return pathways from V4 to V1. Patients showing the 
color vision deficiency both on red/green, and/or on blue axis, can have no a great compromise of the V1 pri-
mary visual area. But, very likely both great or small compromise of the visual areas is related only to V4 color 
vision area. Within this group, the return pathways from V4 back to V1 showed to be critical for the conscious 
awareness of the color attributes of vision. The operational connections between the two areas are not very 
compromised, and it have restored after the surgical ventricular-peritoneal shunt. This interest is within a larger 
Research Project approved by Calabrian Ethic Committee.
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Introduction
We aim to show a little but precise picture of the primary visual 

area, V1, in the human brain showing as it is a gateway of our brain to 
the external world. The visual cortex in the brain in the area of the ce-
rebral cortex that processes visual information (Figure 1). It is locat-
ed in the occipital lobe. Sensory input originating from the eyes trav-
els through the lateral geniculate nucleus in the thalamus and then 
reaches the visual cortex. The area of the visual cortex that receives 
the sensory input from the lateral geniculate nucleus is the primary 
visual cortex, also known as visual area 1 (V1), Brodmann area 17, 
or the striate cortex. The extra-striate areas consist of visual areas 
2, 3, 4, and 5 (also known as V2, V3, V4, and V5, or Brodmann area 
18 and all Brodmann area 19) [1]. Neurons in the visual cortex fire 
action potentials when visual stimuli appear within their receptive 

field. By definition, the receptive field is the region within the entire 
visual field that elicits an action potential. But, for any given neuron, 
it may respond best to a subset of stimuli within its receptive field. 
This property is called “neuronal tuning”. In the earlier areas, neu-
rons have simpler tuning. Into the role of contextual modulation in 
V1, where the perception of a stimulus is influenced not only by the 
stimulus itself but also by the surrounding context, highlighting the 
intricate processing capabilities of V1 in shaping our visual experi-
ences [2]. V1 transmits information to two primary pathways, called 
the ventral stream and the dorsal stream [3]. The ventral stream be-
gins with V1, goes through visual area V2, then through visual area V4 
and to the inferior temporal cortex. The ventral stream, sometimes 
called the “what pathway” is associated with form recognition and 
object representation.
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Figure 1.

It is also associated with storage of long-term memory. The dorsal 
stream begins with V1, goes through visual area V2, then to the dor-
somedial area and middle temporal area and to the posterior parietal 
cortex. The dorsal stream, sometimes called the “where pathway” or 
“how pathway”, is associated with motion, representation of object 
locations, and control of the eyes and arms, especially when visual 
information is used to guide saccades or reaching action/perception 
dissociation that is a useful way to characterize the functional divi-
sion of labor between the dorsal and ventral visual pathways in the 
cerebral cortex [4]. Primary visual cortex is highly specialized for pro-
cessing information about static and moving objects and is excellent 
in pattern recognition. V1 is characterized by a laminar organization, 
with six distinct layers, each playing a unique role in visual process-
ing. Neurons in the superficial layers (II and III) are often involved in 
local processing and communication within the cortex, while neurons 
in the deeper layers (V and VI) often send information to other brain 
regions involved in higher-order visual processing and decision-mak-
ing. V1 has also revealed the presence of orientation-selective cells, 
which respond preferentially to stimuli with a specific orientation, 
contributing to the perception of edges and contours. V1 exhibits 
plasticity, allowing it to undergo functional and structural changes in 
response to sensory experience. The primary visual cortex is approxi-
mately equivalent to the striate cortex as Brodman area 17.

V1 possesses a meticulously defined map, referred to as the ret-
inopic map, which intricately organizes spatial information from the 
visual field. In humans, the upper bank of the calcarine sulcus in the 
occipital lobe robustly responds to the lower half of the visual field, 
while the lower bank responds to the upper half. This retinopic map-
ping conceptually represents a projection of the visual image from the 
retina to V1. The importance of this retinopic organization lies in its 
ability to preserve relationships present in the external environment. 
The retinal map in V1 is connected with other visual areas, forming a 

network that contributes to the integration of various visual features 
and the construction of a coherent visual percept [5]; seven the blind 
spots of the retina are mapped into V1. In humans and other animals 
with a fovea (cones in the retina), a large portion of V1 is mapped 
to the small, central portion of visual field, a phenomenon known as 
cortical magnification. Perhaps for the purpose of accurate spatial en-
coding, neurons in V1 have the smallest receptive field size (that is, 
the highest resolution) of any visual cortex microscopic regions. The 
neuronal responses can discriminate small changes in visual orienta-
tions, spatial frequencies and colors (as in the optical system of a cam-
era obscura, but projected onto retinal cells of the eye, are clustered in 
density and fineness [5]. In V1, and primary sensory cortex in gener-
al, neurons with similar tuning properties tend to cluster together as 
cortical columns. Neurons in V1 are also sensitive to the more global 
organization of the scene [6].

These response properties probably stem from recurrent feed-
back processing the influence of higher-tier areas on lower-tier cor-
tical areas and lateral connections from pyramidal neurons [7]. Evi-
dence shows that feedback originating in higher level areas such as 
V4. For an image comprising half side black and half side white, the 
dividing line between black and white has strongest local contrast 
(that is, edge detection) and is encoded, while few neurons code the 
brightness information (black or white per se). The calcarine sulcus 
is associated with the visual cortex where the primary visual cortex 
is concentrated [8]. The central visual field is located in the poste-
rior portion of the calcarine sulcus, and the peripheral visual field 
is located in the anterior portion. In a previous our work [9]. 7/28 
patients showed a black/white vision; we find two subgroups: 4/7 
without surgical ventricular-peritoneal shunt; 3/7 with the shunt. 1 
patient of this last subgroup showed a normal color vision after the 
surgical shunt, and 2/3 showed a black/white vision after the surgi-
cal shunt, too. 14/28 patients showed a color vision deficiency. 7/14 
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patients had no surgical ventricular-peritoneal shunt. 3/7 patients 
in this group showed the double proton / deuton, triton color vision 
deficiency; 2/7 patients showed the proton / deuton color vision de-
ficiency; 2/7 patients showed the triton color vision deficiency. 7/14 
patients did the surgical ventricular-peritoneal shunt. 4/7 showed 
a restored normal color vision after shunt; 2/7 patients showed the 
proton / deuton color vision deficiency, after surgical shunt, too; 1/7 
patient showed the triton color vision deficiency, after surgical shunt, 
too.

7/28 patients showed normal color vision. We showed the re-
sponsibility of the primary visual area in the brain following the prin-
cipal results: in the group of patients showing the black/white vision, 
very likely we have a compromise of the visual pathways from V1 
primary visual area to V4 color vision area in the middle brain. The 
very compromise of the primary visual area V1 does not allow that 
the visual stimulus can arrive to V4 area. And the clinical evidence 
makes such a suggestion plausible because the integrity of both above 
areas is critical to see, and be consciously aware of having seen the 
colors. Evidently, in these patients miss the intact return pathways 
from V4 to V1. This integrity is restored in the patient who have a new 
normal color vision after the surgical ventricular-peritoneal shunt. In 
the group of patients showing the color vision deficiency both on red 
(green, and/or on blue/yellow axis), very likely there is no a great 
compromise of the V1. But, very likely both great or small compro-
mise of the visual areas is related only to V4. Within this group, the 
return pathways from V4 back to V1 showed to be critical for the 
conscious awareness of the color attributes of vision. The operational 
connections between the two areas re not very compromised, and it 
have restored after the surgical ventricular-peritoneal shunt.
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