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Abstract. 
The purpose of this review is to illustrate the wide spectrum of lesions in the corpus callosum, both congenital and acquired: developmental abnormalities, phakomatoses, neurometabolic disorders, demyelinating diseases, infection and inflammation, vascular lesions, neoplasms, traumatic and iatrogenic injury, and others. Cases include fetuses, children, and adults with rich iconography from the authors’ own archive.


1. Introduction
Corpus callosum is one of the three interhemispheric commissures (anterior commissure, hippocampal commissure and corpus callosum) and the greatest of them—it consists of approximately 190 000 000 axons [1]. Its role is interhemispheric connection and coordination. A good example of this role is an alien hand syndrome (AHS): anterior callosal injury (in case of stroke, trauma, and tumor) leads to intermanual conflict with involuntary movements of nondominant hand. The callosal type of AHS can best be explained by the loss of interhemispheric connection, revealed during activities that require control of the dominant hemisphere [2]. Another example is the role of the corpus callosum in the interhemispheric spread of epileptic activity and the efficacy of corpus callosotomy in cases of medically intractable epilepsy [3]. The patients that underwent callosotomy present a “disconnection syndrome” as well as subtle social and emotional deficits [1]. Transection of the anterior part of the callosal body during neurosurgical procedures aiming at the removal of tumors of the third or lateral ventricles leads to the deficits of memory, the dysexecutive cognitive and behavioral syndrome, disturbances in interhemispheric transfer of learning from one hand to the other, and an increase in reaction times [4].
In the anterior-posterior direction the corpus callosum is divided into rostrum, genu, body, isthmus, and splenium. The fibers in the rostrum connect fronto-basal cortex, in the genu—prefrontal cortex and anterior cingulate area, in the body—precentral (motor) cortex, insula, and cingulate gyri, in the isthmus—precentral and postcentral gyri (motor, somatosensory) and primary auditory areas, and in the splenium—posterior parietal, medial occipital, and medial temporal cortexes [5].
According to the newest theory the corpus callosum in its embryological development is fused of two separate parts: the anterior one, consisting of the rostrum, genu, and body and the posterior one—splenium. The place of the fusion is the isthmus. Callosal development is a very quick process and takes place in 13th week of gestational life. From this time on the corpus callosum grows mainly in the anterior direction, pushing the splenium posteriorly. It reaches its final shape in midgestation (week 20) but is still small and grows, initially by addition of fibers and later by myelination [5]. The target volume is reached at the age of 6–9 years.
Myelination of the brain progresses from the center to the periphery, from bottom to top and from back to front. In newborns corpus callosum is not yet myelinated. In the 6th month after birth, when the cerebellum and genu of the internal capsule completed the process of myelination, the corpus callosum is myelinated in part (splenium), although it has not yet reached its target volume. Callosal genu is myelinated a little bit later than splenium—in about 8th month. It is not until about the first year of life that the corpus callosum displays the typical signal intensity: hyperintense on T1-weighted images and hypointense on T2-weighted images.
There are a few papers illustrating callosal pathology in the literature [6–8]. Continuing our work from the past [9] we present a more detailed review of congenital and acquired callosal changes in fetuses, children, and adults with rich iconography from the own archive.
2. Acquisition Parameters of Presented Images
All the images were acquired with 1.5T scanners. Figures 9, 12, 21, 24, and 25 were obtained with Philips Gyroscan ACS-NT in the years 1999–2006. Figures 4, 18, 20, 22, 23, 28, 29, 30, and 34 (in adult patients) were acquired with one GE Signa HDxt scanner in the years 2008–2013 and the remaining figures (in children) were acquired with another GE Signa HDxt scanner in the years 2004–2013.
The following acquisition parameters were used:(i)Philips Gyroscan ACS-NT(a)SE/T1-weighted images (T1WI): repetition time TR shortest, echo time TE 14 ms, flip angle FA 90 deg, number of acquisitions NEX 2, matrix MX 256 × 225, field of view FOV 25 cm, slice thickness/interslice gap ST 5.0/1.0 mm,(b)TSE/T2WI: TR shortest, TE 100 ms, FA 90 deg, NEX 2, MX 512 × 512, FOV 25 cm, ST 5.0/1.0 mm,(c)FLAIR: TR 6000 ms, TE 100 ms, FA 90 deg, NEX 2, MX 256 × 256, FOV 25 cm, ST 5.0/1.0 mm,(d)FFE/T2*WI: TR shortest, TE 23 ms, FA 15 deg, NEX 2, MX 256 × 256, FOV 23 cm, ST 5.0/1.0 mm,(e)DWI: TR shortest, TE 42 ms, FA 90, NEX 1, ST 6.0/1.0 mm.(ii)GE Signa HDxt (adult brain)(a)SE/T1WI: TR 540 ms, TE 9 ms, NEX 2, MX 320 × 224, FOV 24 × 18 cm, ST 5.0/1.5 mm,(b)FSE/T2WI: TR 5000 ms, TE 88 ms, NEX 1.5, MX 384 × 384, FOV 24 × 24 cm, ST 5.0/1.5 mm,(c)FLAIR: TR 8002 ms, TE 126.8 ms, TI 2000, NEX 1, MX 320 × 256, FOV 24 × 24 cm, ST 5.0/1.5 mm,(d)GRE/T2*WI: TR 660 ms, TE 15 ms, NEX 2, MX 320 × 192, FOV 24 × 18 cm, ST 5.0/1.5 mm,(e)DWI: TR 8000 ms, TE 98.5 ms, NEX 1, MX 128 × 128, ST 5.0/0.0 mm, 
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.(iii)GE Signa HDxt (children)(a)SE/T1WI: TR 540 ms, TE 9 ms, NEX 2, MX 320 × 224, FOV 24 × 18 cm, ST 5.0/1.5 mm,(b)FSE/T2WI: TR 5500 ms, TE 84 ms, NEX 1.5, MX 320 × 320, FOV 24 × 24 cm, ST 5.0/1.5 mm,(c)FLAIR: TR 8000 ms, TE 140.2 ms, TI 2000, NEX 1, MX 320 × 320, FOV 24 × 18 cm, ST 5.0/1.5 mm,(d)GRE/T2*WI: TR 660 ms, TE 15 ms, NEX 2, MX 320 × 192, FOV 24 × 18 cm, ST 5.0/1.5 mm,(e)SWI: TR 6750 ms, TE 40 ms, NEX 4, MX 256 × 512, FOV 26 × 26 cm, ST 3.0/0.0 mm,(f)DWI: TR 6625 ms, TE 100.5 ms, NEX 2, MX 160 × 160, ST 5.0/1.5 mm, 
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,(g)FSPGR/3D/T1WI: TR 8.1 ms, TE 3.6 ms, TI 450, NEX 1, MX 320 × 224, FOV 24 × 24 cm, ST 1.6/−0.8 mm,(h)CUBE/3D/FLAIR: TR 6000 ms, TE 130.7 ms, TI 1852, NEX 1, MX 224 × 224, FOV 22 × 22 cm, ST 1.4/−0.7 mm.
3. Developmental Abnormalities
3.1. Agenesis and Hypoplasia
Incomplete or abnormal development leads to the most common pathology, which affects the organs in question: agenesis and hypoplasia.
The characteristic appearance of callosal agenesis makes this anomaly easily and early recognizable on prenatal ultrasound and MRI: wide interhemispheric fissure (Figure 1(a)), upward bulging of the 3rd ventricle, parallel lateral ventricles away from the midline—racing car sign (Figure 1(b)), widening of the atria and occipital horns of the lateral ventricles (colpocephaly)—“tear drop” configuration on axial scans (Figure 1(b)), moose head or viking helmet appearance of the frontal horns (Figure 1(a)), and the sulci on the medial aspect of the hemispheres converging towards the 3rd ventricle due to lack of cingulate gyrus—sunray appearance (Figure 1(c)).
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Figure 1: MRI of fetal brain. SSFSE sequence, T2-weighted images (T2WI). (a) Wide hemispheric fissure, and “viking helmet” appear