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Introduction
Processing of external sensory stimuli is a fundamental feature 

of any living system. Sensory processing has an integral role in 
interaction and adaptation, by which individual navigates through 
a stimulus-loaded environment. Although intensive research of 
sensory processing accumulated a large body of knowledge over the 
years, the key-issues such as where, when and how the human neural 
system process, integrate and influenceenvironmentalinformation’s 
to produce personal experiences and an image of reality, are still 
not well understand. The widely accepted two-stream hypothesis 
reveals dual pathways of processing for visual and auditory stimulus: 
the ‘where’ and ‘what’ pathways or dorsal and ventral processing 
streams respectively [1-7]. It has been demonstrated that these 
two pathways comprise functionally and anatomically distinct but 
probably interacting processes in which a ventral stream supports 
stimulus recognition and identification, and a dorsal stream is 
involved with recognizing the stimulus spatial location relative to 
the subject along with sensory-motor integration functions [2,8]. 
It is suggested that dorsal and ventral pathways have hierarchical 
processing architecture by which feed forward connections 
conveying sensory information from “the bottom to the top” but  

 
also they provide infrastructure for strong feedback connections 
returning processed information from “the top to the bottom” [9-
11]. 

However, the functional mapping of cortical sensory processing 
pathways remains an ongoing quest. Recent Neuroimaging studies 
investigating the patio-temporal characteristic of the early auditory 
sensory processing provide strong evidences of existence the third, 
very fast sensory processing stream which directly links execute 
prefrontal brain centers with primary sensory areas [12-16]. This 
novel processing stream supports the phenomenon well-known as 
sensory gating. Sensory gating is the core feature of a neural system 
to automatically adjust its response to subsequent stimuli: in 
gating-out mode selectively suppress its responses to irrelevant or 
repeated information, while in gating-in mode enhance responses 
on task-relevant or novel sensory information. The goal of the 
present paper is to introduce the novel ‘triple-stream’ model of 
auditory processing, Introducing the third sensory processing 
stream, i.e., gating stream, that directly connects execute prefrontal 
cortex to primary auditory cortices, alongside well-affirmed dorsal 
and ventral sensory processing pathways (Figure 1). 
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Figure 1: Triple-stream model of auditory sensory processing.Auditory sensory processing system, from primary auditory area (STG), 
diverges into three processing streams, a gating stream, which is in charge of producing the gating phenomena, ventral stream, which is 
involved in mapping auditory stimulus onto meaning, and a dorsal stream, which is involved in mapping auditory stimulus onto articulators-
based representations.

Discussion
Neurophysiology of auditory processing

Numerous neuron imaging studies conducted in humans 
have revealed different cortical areas underlying auditory sensory 
processing, generally dividing these functions along a posterior 
medial-anterior lateral axis [6,17-19]. the early cortical stages of 
auditory processing start at the primary auditory-responsive fields 
in bilateral superior temporal gyri (STG). This auditory sensory 
processing system, then diverges into three processing streams, a 
gating stream, which is in charge of producing the gating phenomena, 
ventral stream, which is involved in mapping auditory stimulus 
onto meaning, and a dorsal stream, which is involved in mapping 
auditory stimulus onto articulator-based representations [9,20] as 
shown on (Figure 1). Gating stream process sensory information 
very fast, within the first 50 ms after stimulus presentation, while 
both ventral and dorsal processing are slower, extending through 
200 ms post-stimulus, completing perception [9,12].

Ventral auditory processing stream
Studies investigating the structure and organization of the 

auditory cortex have revealed that the ventral (what) stream 
projects ventral-laterally through the cortex spreading along an 
anterior-lateral-temporal to inferior-frontal axis. Ventral stream 
involves the portions of the middle temporal gyrus (MTG) and the 
posterior inferior temporal sulcus where the complex sounds are 
converted into somatic words. Afterwards, inferior temporal gyrus 
(ITG) process distributed semantic information’s into conceptual 
representation through two-step combinatorial sets ending at 

inferior frontal gyrus (IFG) [18,21].

Dorsal auditory processing stream
The dorsal (where) stream projects from primary auditory 

areas across inferior parietal regions to the more posterior regions 
of the prefrontal compared with ventral stream projections [22]. 
The dorsal stream projects dorso-posteriorly toward the parietal 
lobe and finally to frontal regions comprising the posterior STG, 
posterior superior temporal sulcus (STS) and the inferior parietal 
lobule (IPL) [21,23-25]. The critical dorsal region is placed within 
the posterior parts of Sylvian fissure at the boundary between the 
parietal and temporal lobes [26,27]. The dorsal streamappears to 
end at the lateral prefrontal cortex (PFC), and the superior frontal 
sulcus (SFS). Together, these regions comprise a distributed 
network for spatial auditory processing [28-30].

Gating auditory processing stream
Magneto encephalography (MEG) is non-invasive Neuroimaging 

technique with high both temporal and spatial resolutions thus 
enabling direct and real-time investigation of human sensory 
processing [31-33]. Recent MEG studies suggest the existence of 
third, very fast sensory processing pathway, a gating stream that 
directly links primary auditory cortices to executive PFC within the 
first 50 milliseconds after presentation of an auditory stimulus [12-
15]. Contrary to the hierarchical model of sensory processing, Josef 
Golubic and colleagues demonstrated direct top-down modulator 
role of PFC on the primary auditory areas as mechanism underlying 
pre-perceptive auditory sensory gating [12].
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In addition, their novel results provide evidences that fast 
gating stream as effect of attention diverge at prefrontal cortex 
intodorso-lateral (dlPFC) and medial prefrontal (mPFC) line, 
demonstrating the regional specificity of PFC due to differences 
in which the same information is processed [13,15]. As shown on 
Fig.1. Passive listening of tone provokes the activation of dlPFC, 
while both, voluntary directing attention or automatic, stimuli 
driven, initiation of attention involvement in sensory processing 
activate mPFCduring sensory gating [12-15]. The fast gating stream 
enables PFC to apply top-down attention control during the earliest 
stage of sensory processing but also rapid initiation of bottom-up 
stimulus driven attention involvement, demonstrating that that 
the both top–bottom and bottom-up connections are critical for 
attention and working memory [13,15,16,33]. 

Conclusion
Novel data challenge actual dual stream model of sensory 

processing, suggesting the triple stream model, with one fast and 
two concurrent parallel anatomical pathways for processing of 
sensory information. Here is introduced the triple sensory loop 
concept that assumes three major parallel processing streams 
which connect primary auditory cortices with executive frontal 
areas: direct, fast and pre-perceptive gating stream and two long 
streams, directed above (dorsal) or below (ventral) the Sylvian 
fissure [20]. According to this concept, fast gating stream serve 
as a basic protective mechanism preventing irrelevant, repeated 
information from recurrent sensory processing, while at the same 
time enable recognition of relevant environment inputs that are 
essential for survival. This fast connection enable executive PFC to 
apply top-down attention control during the earliest stage of sensory 
processing but also rapid initiation of bottom-up stimulus driven 
attention involvement. Slower ventral and dorsal pathways both 
have ability to process information about the intrinsic properties 
of stimuli and their spatial characteristic, but the transformations 
performed upon those features differ across streams [34-36].
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