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Author: Caitlan Reich • Reviewer: Dimitrios Mytilinaios MD, Ph.D. Last review: October 29, 2020 reading time: 11 minutes Cingulat gyrus is part of the human brain on the medial aspect of each of the cerebral hemispheres. Together with the parahippocampal gyrus, it forms the limbic cortex of the limbic system of the brain. As you study
different themes of anatomy, you may feel a little overwhelmed, maybe even a little anxious. Have you ever found yourself fidgeting? Well, it's your cingulate gyrus helping to express your emotional state through gesture, posture and movement. Recently, cingulat gyrus has become the subject of many cognitive and neurocognitive
studies. It has been implicated in Alzheimer's disease, anxiety disorders, addiction, depression, bipolar disorder and schizophrenia - just to name a few. In this article we will begin by researching the anatomy of cingulat gyrus. Next, we will explore the location, the different regions and their functions, and finally, discuss some clinical
aspects of the region as it relates to neuropsychiatric diseases. Cingulate gyrus (medial view) Cingulate gyrus begins under the rostruma corpus callosum. Here it extends the width of the lamina terminalis to the anterior commissa, a curve in front of the genus corpus callosum, travels along the superior surface of the body and ends on a
narrow fictional behind the spleni. Izthmus cingulate gyrus is continuously inferior with parahippocampal gyrus in the temporal lobe of the human brain. Isthmus of cingulate gyrus (caudal view) The inferior boundary of the cingulate gyrus is defined on callosal sulcus, and superiorly, is bordered by an inferior bank of cingulat sulcus. In both
humans and non-human primates, the cingulate cortex consists of a cingulate gyrus and cortical substance in overlapping cingulate sulcus. In 1909, Brodmann defined the region before cingulate (areas 25, 24 and 32; anterior cingulate cortex) and post-cingulate region (areas 23 and 31; posterior cingulate cortex) with the clearest
difference between them are their cortical layer IV neurons. In the anterior segments of the surface of the cingulate, the cortex is very thin and lacks granulated layer IV. Conversely, the posterior cingulate cortex is either dysgranular or has a pronounced and pronounced accumulation of granular cells. More recently, it has become clear
that in fact Brodmann's anterior and posterior cingulate cortexes are not uniform in cytoarchitecture, connections, functions or responses of psychiatric diseases, and that this model is too simple. In 2004, Vogt et al introduced a new neurobiological model that defines four separate areas of the cingulate cortex: the anterior cingulate
midcingulate posterior cingulate retrosplenial cortices These functionally different regions are collections of areas with similar cytoarchitekture and common function, and will be further explored in the following sections. The (song) cingulate cortex (ACC) lies on the medial aspect of the frontal lobes. The pyramidal cells here are large,
branched and very dizzying compared to the rear cingulate gyrus, as well as other visual, somatosensory and motor cortex. This region can be further divided into subgenual ACC (area 25 and ventral parts of 24 and 32) and perigenual ACC (areas 32 and 24). The genus of the corpus callosum (caudal view)Anatomical, subgenual ACC is
located below the genus as its name would suggest, while the perigenual ACC is located near the genus of the callosum corpus. In some literatures, perigenual cingulate and subgenual areas can be considered an affective division of the ACC, as they maintain strong bonds with limbic and paralymic structures. The mid-part cortex (MCC;
sometimes referred to as the dorsal ACC), includes the rear parts of Brodmann Area 24 and 32, as well as the Cingulate Motor Area (CMA). Anatomically, the causal boundary of the MCC comes before marginal sulkus with precuneus and paracentral lobules. Based on anatomical criteria such as cytoarchitecture, receptor mapping and
connections, MCC can be further divided into two sub-areas: the dorsal cortex of the middle part (dMCC; areas 24, 32 and 33) and the region on the surface of the cingulate gyrus. DMCC is located in the sulcal cortex and extends to the superior cingulate gyrus along the lateral prefrontal cortex and pre-supplemental motor areas. The
Gyral surface has a large layer of Vb neurons that project onto the spinal cord and supplementary and primary motor and limbic cortex. Interestingly, these neurons shoot towards the changing properties of rewarding certain behaviors. The Cingulate Motor Area (CMA) is one of the higher order motor areas in the cortex. It is located in
cingulate sulcus along with primary and supplementary motor areas of the frontal lobe. The CMA has rostral and kaudal segments, each with unique afferent inputs, as well as neurons with different response properties. For example, while both caudal and rostral CMAs send neural information to the striatum, their projections overlap with
different areas of the cortex. Caudal CMA projects to the same location in the striatum as the primary motor cortex, while rostral CMA projections overlap with those from pre-supplemental motor areas. The posterior cingulate cortex (PCC) consists of Brodmann area 23 and 31. These areas have well-differentiated layers of IIIc, IV, and Va.
Anatomically, PCC is messed superior cingulate sulcus, inferior corpus callosum, rear parieto-occipital sulcus and front Brodmann area 24 in the Midcingulate region. Within the PCC, the retrosplenial cortex (RSC; areas 29 and 30) is defined as separate from other parts of the region. In monkey studies, the RSC maintains reciprocal links
to the hypocampal formation, parahippocampal region and front lateral dorsal thalimic nuclei. Generally speaking, acc is involved in autonomic and endocrine responses to emotions and memory storage. Subgenual ACC in particular, probably deals with the regulation of endocrine function and expression of autonomic states through its
projections with the nucleus of the solictural tract and the doxal motor nucleus of the vagus nerve (i.e. the autonomic nucleus of the brain system). It also has extensive connections with: the amygdala, a region of the brain highly involved in the emotional reactions of periaqueductal gray, the primary place for the top-down pain modulation
of the mediocre and anterior thalamic nuclei, which are thought to be involved in attention, learning, and memory functions. MCC is recruited when we make predictions about the outcome of behavior and helps to execute this behavior through cingulo-spinal projections that occur in the CMA. Therefore, with strong links to the dorsolateral
prefrontal cortex, additional motor areas, parietal cortex and spinal cord, MCC is considered to be involved in processing information around reward-based decision-making and cognitive activities associated with intentional motor management. The presence of CMAs in mcc is additional evidence for the functional dichotomy mentioned
above. The CMA receives neural signals from limbic structures, the prefrontal cortex and motor regions, and sends output projections to primary and secondary motor regions and other motor structures in the brain and spinal cord. Based on existing evidence of structural and functional connectivity, the CMA appears to be involved in the
processing of information on internal and external states and thereafter the selection of voluntary measures in accordance with those conditions. Generally speaking, PCC is included in the topokinetic memory circuit, with a primary function in visuospatial orientation. The ventral PCC appears to be highly integrated within the brain's
'default mode network' (a system in the brain that remains active when we do not pay attention to external stimuils), and is thought to be involved in internally focused cognition processes such as memory retrieval, planning and spatial information processing. It is also assumed to be involved in self-control and event assessment due to its
own importance (through interactions with the ACC). Dorsal PCC on the other hand, is intimately connected to the premotor, dorsal visual and orbitofrontal regions of the brain and is involved in the orientation of the body in the visual space. In human neuropsychological studies, rsc is involved in spatial navigation, autobiographical
memory retrieval and imagination. Therefore, many memory-impairing neurological disorders are associated with pathology in this region. The periclose artery, which is a continuation of the anterior cerebral artery, distributes blood to most of the rostrum corpus of callosum. Gives many small cortical branches the medial surface of the
cerebral hemisphere, including the cingulate gyrus. The frontal cortical branches of the pericral artery supply the gyral surface or cortical branches from the callosomarginal artery, when present. Callosomarginal artery flows inside the cingulate sulcus. Precuneal branch pericallosal artery (medial view) When present, the internal
paracentral artery, a branch of the callosomarginal artery, supplies paracentral lobules and cingulate gyrus just below it. Precuneal artery, a branch of the pericallosal artery, supplies precuneus and posterior cingulate cortex. The perickallose artery can anastomize with a precuneal artery and parieto-occipital artery (from the posterior
cerebral artery). It can also give away either parieto-occipital or inferior parietal artery as cortical branches for distribution of cortical matter just above the slenuma corpus callosum. Izthmus cingulate gyrus is often supplied with splenial artery anastomosis with terminal branches of the pericular artery. Evidence has been presented in
support of the ACC's role in mediating our emotional responses to pain, as well as assigning emotional valence to internal and external stimuli and vocalizing internal states (i.e. giving us the opportunity to express our emotions loudly). If the ACC is damaged, the autonomous system may lose its ability to respond to conditioned
stimuimuly, and may result in behaviour such as aggression, shyness and reduced impact. Cingulate cortex is associated with: early Alzheimer's disease schizophrenia obsessive-compulsive disorder depression bipolar disorder addiction show references References: B. A. Vogt: Midcingulate cortex: Structure, connections, homologies,
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