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Six patients, 6 to 13 years old, with corpus callosal abnormalities diagnosed by 
electroencephalography or CT were studied with a 0,15 T MR imager to determine the 
effectiveness of MRI in evaluating midline anomalies. Spin-echo images in the coronal, 
axial, and sagittal planes were obtained in two patients with Aicardi's syndrome and 
partial agenesis of the corpus callosum, in one patient with Dandy-Walker syndrome, 
and in two patients with septooptic dysplasia. Inversion recovery and spin-echo images 
were obtained in one patient with lipoma of the corpus callosum. Partial agenesis of the 
corpus callosum was seen in septooptic dysplasia, an association that has not been 
reported previously in the radiologic literature. Direct sagittal and coronal MRI provided 
better anatomic visualization of the brain and ventricles than did reformatted CT. T1-
weighted images are sufficient to diagnose and delineate the extent of midline cerebral 
abnormalities. The unique capability of direct sagittal imaging makes MRI the best 
procedure for evaluating corpus callosal and other midline abnormalities. 

Agenesis of the corpus callosum may be an isolated lesion or it may be associated 
with other central nervous system abnormalities. Cranial CT reveals the spectrum 
of agenesis of the corpus callosum (ACC); however, partial ACC resulting in little 
or no neurologic deficit may remain undetected on axial CT. We report six cases 
of complex midline developmental abnormalities with the common MRI finding of 
partial or complete ACC. 

Subjects and Methods 

A retrospective review of the medical records and MRI scans of three boys and three girls 
(median age 9 years) with corpus callosal abnormalities forms the basis of this study. A 
summary of the clinical data for each patient is given in Table 1. 

Two patients were referred with clinical and electroencephalographic confirmation of 
Aicardi 's syndrome. Two had hormonal , electroencephalographic, and cl inical features char
acteristic of septooptic dysplasia including a small , pale, medially flattened optic disk on 
funduscopic examination. One patient was referred with a diagnosis of lipoma of the corpus 
callosum determined by CT. One patient had a diagnosis of Dandy-Walker malformation 
based on CT. 

MR images were obtained on a reSistive-magnet prototype im3ger manufactured by Picker 
International (Highland Heights, OH) (Picker 1000) and operating at a frequency of 6.4 MHz 
with a magnetic field of 0.15 T (1500 G). A 30-cm aperture was used. Spin-echo (SE) imaging 
was performed in three planes: axial (TR = 3000 msec, TE = 80 msec), coronal (TR = 1000 
msec, TE = 80 msec), and sagittal (TR = 450 msec, TE = 30 msec). An inversion recovery 
(IR) pulse sequence with a 1400-msec TR and a 400-msec inversion time (TI) was used in 
one patient. Patients were studied with either four , eight , or 16 contiguous 1-cm slices . Two 
pulse averages were obtained. Images were generated by filtered-back projection of two
dimensional Fourier transform with a 256 x 256 matrix . 
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TABLE 1: Clinical Data and MRI Findings in Corpus Callosal Syndromes 

c;se Age Gender Diagnosis Corpus Callosal Abnormality Associated Abnormalities 
o. 

6 F Aicardi 's syndrome Partial agenesis Dandy-Walker variant 

2 8 F Aicardi 's syndrome Partial agenesis (deficient None 
splenium) 

3 13 M Lipoma of corpus Complete agenesis Lipoma 
callosum 

4 12 M Septooptic dysplasia Partial agenesis Small optic nerves, absent 
septum pellucidum, 
primitive optic ventri-
cle 

5 8 M Septooptic dysplasia Partial agenesis None 

6 10 M Dandy-Walker malforma- Complete agenesis Dandy-Walker malforma-
tion 

Fig. 1.-Normal subject. Sagittal midline MR SE 450/30. Notice bulbous 
configuration of a normal splenium of corpus callosum (arrowheads). 

Results 

The MRI findings in this study are summarized in Table 1. 
Axial SE 3000/80 sections provided little information because 
of the lack of contrast between the cerebrospinal fluid and 
the brain . Sagittal SE 450/30 images best demonstrated 
abnormality of the corpus callosum (Figs. 1-7). Two cases 
showed complete ACC, and four had varying degrees of 
partial ACC. Sagittal images also demonstrated the primitive 
optic ventricle in one patient with septooptic dysplasia (Fig. 
58), absence of the massa intermedia (Fig. 58), and two 
Dandy-Walker cysts (Figs. 2A and 7 A). Sagittal images re
vealed a radial arrangement of the sulci on the medial hemi
sphere in three cases (Figs. 2A, 48, and 7 A). In one case of 

tion 

Aicardi 's syndrome, a subtle deficiency of the splenium of the 
corpus callosum with secondary enlargement of the quadri
geminal plate cistern was visible only on sagittal views (Fig. 
3). Transaxial and coronal images were normal. Coronal SE 
1000/80 images were most useful in evaluating the relation
ships of the interhemispheric fissure to the lateral ventricles, 
and the suprasellar cistern to the optic chiasm, and also the 
presence or absence of the septum pellucidum (Figs. 5A and 
6A). 

Lipoma of the corpus callosum, having a short T1, was 
seen well on both SE 450/30 and IR 1400/400 images (Figs. 
48 and 4C); however, only CT demonstrated its peripheral 
calcification (Fig. 4A). 

Discussion 

Aicardi 's Syndrome 

The clinical features of Aicardi 's syndrome were initially 
described in 1965 and consist of seizures, ACC, and ocular 
abnormalities [1] . Approximately 100 cases have been re
ported [2] . The original neuroradiologic investigation was by 
pneumoencephalography, which demonstrates corpus cal
losal abnormalities and occasional heterotopias in the peri
ventricular region [3, 4]. Several reports of CT evaluation of 
Aicardi 's syndrome have been published [3-6]. The associa
tion of Dandy-Walker syndrome with this abnormality has also 
been described (Fig . 2) [4]. 

Total or partial ACC is a universal finding in Aicardi 's 
syndrome (Figs. 2 and 3) [2] . The primitive corpus callosum 
forms just dorsal to the lamina terminalis and develops in a 
rostrocaudal progression with the splenium maturing last [5, 
7] . Total ACC malformation occurs before the 12th week of 
gestation, whereas deficiencies of the splenium or body of 
the corpus callosum occur between the 12th and 20th ges
tational weeks [5]. 

In one of the two cases of Aicardi 's syndrome reported 
here, partial ACC manifested as a splenium lacking its normal 
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Fig. 2.-Case 1. Aicardi 's syndrome. A, Sagittal 
midline MR SE 450/30. A thin vestige of hypoplastic 
corpus callosum is seen anteriorly (arrow) . Its signal 
is slightly more intense than surrounding brain, 
indicative of myelinization . A radial arrangement of 
the sulci on medial surface of hemisphere can be 
seen posteriorly, where corpus callosum is com
pletely absent (arrowheads). Note that sulci con
verge toward roof of elevated third ventricle . The 
Dandy-Walker variant is also well seen (open ar
rows), with hypoplasia of inferior and superior ver
mis, but torcula and straight sinus are in normal 
position. B, Coronal MR SE 1000/80. Lateral ven
tricles are widely separated and display a bicorn
uate appearance due to infolding of cingulate gyri 
and presence of longitudinal callosal bundles (of 
Probst) . Superior aspect of third ventricle is inter
posed between the two lateral ventricles. 

Fig. 3.-Case 2. Aicardi 's syndrome. Sagittal midline MR SE 450/30. 
Hypoplasia of the splenium of corpus callosum is seen (arrowhead) with 
resultant enlargement of quadrigeminal plate cistern . Open arrows indicate 
pericallosal cistern. 

bulbous configuration (Fig . 3). This anomaly is not discernible 
on axial or coronal MR or CT, but it is appreciated on direct 
sagittal MR images. The myelin-rich corpus callosum, with a 
short T1 time, is well demonstrated on sagittal SE 450/30 
images. High contrast is achieved between the low-signal 
cerebrospinal fluid and the high-signal white matter. 

Davidson et al. [8] have reported the MRI findings in two 
patients with partial ACC and three with complete ACC. They 
found involvement of the posterior body and splenium to be 
the greatest deficiencies in partial ACC. They calculated the 
corpus callosum/cerebrum ratio by measuring the greatest 
anteroposterior diameter of each structure. Both of their 
cases measured 0.26-0.27 (normal = 0.45), while one of our 
two cases of Aicardi 's syndrome measured close to the 
normal ratio (0.40). However, the configuration of the splen-

ium in our cases was abnormal, with tissue loss and resultant 
increase in size of the Galenic cistern . 

Ben-Amour and Billewicz [9] studied the normal radiologic 
anatomy of the posterior cerebral vein, which surrounds the 
splenium. Normal measurements of this structure were im
portant in the diagnosis of glioblastoma of the splenium. The 
average sagittal diameter of the splenium was 1.5 cm, with a 
maximum of 2 cm. In case 2, (Fig. 3), the splenium measures 
8 mm in sagittal diameter, which falls well below the average 
found by Ben-Amour and Billewicz. Further studies are 
planned to evaluate the range of normal splenium width as 
seen on MRI. In addition, Kaufman et al. [10] have investi
gated the normal anatomic appearance of the corpus cal
losum. In their experience, the splenium always displays a 
bulbous configuration in patients without congenital abnor
malities (Kaufman B., personal communication). 

Lipomas 

Lipomas of the corpus callosum are rare and easily visual
ized on CT because of their low attenuation values. Kushnet 
and Goldman [11] suggested that approximately one-half of 
these lipomas are accompanied by callosal agenesis. This is 
probably a conservative estimate, since partial ACC is difficult 
to diagnose even with CT. Other abnormalities associated 
with callosal lipomas include frontal bone defects, sphenoid 
encephaloceles, calcification of the walls of the lipoma, and 
heterotopic gray matter [12]. The peripheral curvilinear calci
fication in case 3 was well demonstrated on CT, but was 
undetected on MRI (Figs. 4A and 4C). This remains a serious 
limitation of MRI. 

Corpus callosal agenesis in case 3 was well delineated by 
the sagittal SE 450/30 image (Fig. 4B). The short T1 signal 
on IR 1400/400 images, along with its characteristic midline 
location, confirmed the diagnosis of lipoma (Fig. 4C). The 
lipoma displayed the same high-intensity signal on both the 
SE 450/30 and IR 1400/400 images (Figs. 4B and 4C). Both 
pulse sequences have strong T1 weighting, which optimally 
characterizes the lipoma with its high fat content. 

Radial arrangement of the gyri , seen in three cases , was 
best described by Probst [13] (Figs. 2, 4, 7). This abnormal 
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A B 

Fig. 4.-Case 3. Lipoma of corpus callosum. A, Axial CT. Midline lesion of 
fa t density is present in expected location of genu of corpus callosum. Curvilin
ear calcification typical of a lipoma is also seen in this location. B, Sagittal 
midline MR SE 450/30. A large amorphous lipoma is located near body of 
corpus callosum and extends from top of third ventricle into peri callosal cistern 

B 

Fig. 5.- Case 4. Septooptic dysplasia. A, Coronal MR SE 1000/80. Arrested 
hydrocephalus is present. with ventricular enlargement but no transependymal 
absorption. Note bottom of interhemispheric fissure abuts roof of lateral ven
tricle. The squaring of top of lateral ventricle, the pointing of inferior aspect of 
lateral ven tricles (arrowheads) , and absence of septum pellucidum are classic 
pneumoencephalographic findings for septooptic dysplasia. B, Sagittal MR SE 
450/30. Attenuation of corpus callosum is seen best on this image. Notice 

shape is thought to reflect the lack of formative influence of 
the corpus callosum. 

The sonographic appearance of callosal agenesis was re
cently reported [14 , 15]. Hernanz-Schulman et al. [14] present 
coronal and sagittal images, with pathologic correlation , of 
the multiple features of this malformation, including radial 
arrangement of the gyri. In addition , MRI shows that the sulci 
converge toward the roof of the elevated third ventricle, also 
described sonographically [15] . 

c 
and interhemispheric fissure. An anterior cerebral artery courses upward 
through mass (large arrowheads). The corpus callosum is absent, and there is 
radial arrangement of medial hemisphere gyri posteriorly (small arrowheads). 
C, Coronal MR IR 1400/400. Midline location of lipoma is well demonstrated. 
The characteristic splayed configuration of lateral ventricles can be seen. 

c 
absence of normal bulbous configuration of the splenium (black arrow). Massa 
intermedia cannot be identified, but anterior portion of fornix is seen (open 
arrowhead). Notice primitive optic ventricle, which represents dilated optic 
recess of anterior third ventricle (arrowheads ). The optic chiasm has a more 
vertical orientation than normal (curved arrow) . C, Axial MR SE 450/30 at level 
of orbits. Both right (3 mm) and left « 3 mm) optic nerves are small and atrophic 
(normal ~4.5 mm). 

Septooptic Dysp/asia 

Septooptic dysplasia in another developmental midline ab
normality that resembles milder forms of holoprosencephaly 
[16]. Both cases we report were in women, both had the 
clinical syndrome of hypothalamic dysfunction, and both had 
visual difficulty or blindness [17] . The initial radiographic char
acterization of this syndrome was by pneumoencephalogra
phy. Characteristic findings include absence of the septum 
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Fig. 6.-Case 5. Septooptic dysplasia. A, Cor
onal MR SE 1000/80. There is characteristic flat
tening of roof of lateral ventricles without evidence 
of septum pellucidum. Third ventricle appears nor
mal in size. B, Sagittal MR SE 450/30. Thi rd ventri
cle appears normal in configuration. The massa 
intermedia ia present. 80dy of corpus callosum is 
thinned, representing partial agenesis of corpus 
callosum (arrowheads), but splenium is present. 
Notice normally horizontal chiasm (arrow) (compare 
Fig. 58). 

Fig. 7.-Case 6. Dandy-Walker cyst with agen
esis of corpus callosum. A, Sagittal midline MR SE 
450/30. There is agenesis with radial arrangement 
of medial hemispheric gyri. Elevation of straight 
sinus (closed arrowheads), continuity of fourth ven
tricle with cyst, inferior vermian agenesis, and su
perior vermian hypoplasia (open arrowheads) are 
noted. B, Coronal MR SE 1000/80. Typical appear
ance of agenesis of corpus callosum. Infolding of 
cingulate gyri and presence of lateral callosal bun
dles (of Probst) (arrowheads) give ventricles a bat
wing appearance. 

A 

A 

pellucidum, squared frontal horns, enlargement of the supra
sellar cistern , and persistence of the optic ventricle [18). Plain 
films may reveal a small optic canal on one or both sides, and 
small optic nerves can be directly visualized with CT [17 , 18, 
19). In addition , the chiasm is abnormally positioned and 
appears to divide in a vertical rather than a horizontal fashion 
[20). 

Direct coronal imaging with MRI clearly delineates the find
ings previously noted on pneumoencephalography. The char
acteristic shape of the frontal horns, the slight widening of 
the third ventricle , and enlargement of the suprasellar cistern 
are displayed in Figures 5 and 6. The abnormal vertical 
configuration of the chiasm can be seen in Figure 5B. In 
addition, we have demonstrated a persistent, en larged , prim
itive optic ventricle that is not seen on CT and was previously 
only a pneumoencephalographic finding (Fig. 5B) [18 , 21). 

In both patients with septooptic dysplasia, MR images in 
the axial plane showed hypoplastic optic nerves measuring 
~3 mm bilaterally (normal ~4 .5 mm). Coronal imaging through 
the optic nerves may further define their size and configura
tion . 

8 

8 

A review of the literature revealed one description of ACC 
associated with septooptic dysplasia [18). No previous radi
ographic demonstration of this association has been cited . 
Direct sagittal MRI in both cases of septooptic dysplasia 
shows clearly that the corpus callosum is not on ly attenuated 
and thin , but hypoplastic, particularly in the reg ion of the 
splenium (Figs. 5B and 6B). It is probable that further MRI will 
reveal the association of corpus callosal abnormalities with 
septooptic dysplasia in a significant percentage of patients. 

Dandy-Walker Syndrome 

Agenesis of the corpus callosum is the most frequently 
noted coexisting anomaly in Dandy-Walker syndrome [22) . In 
case 6, sagittal MRI demonstrated the inferior vermian agen
esis, the superior vermian hypoplasia, the continuity of the 
fourth ventricle with the Dandy-Walker "cyst, " and the eleva
tion of the straight sinus, in addition to ACC (Fig . 7). Before 
MRI, visualization of these features was limited, because 
sagittal CT reformation provides inadequate detail. An impor
tant role for MRI may be that of evaluating and differentiating 
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postfossa cysts; for example, extraaxial, megacisterna 
magna, Dandy-Walker variant (Fig. 2), and Dandy-Walker 
malformation (Fig. 7) . 

In summary, MRI is uniquely suited to the study of devel
opmental defects involving the corpus callosum and other 
midline structures because of the capability for direct sagittal 
and coronal imaging. Sagittal and axial T1 -weighted images 
were sufficient to diagnose and delineate the midline abnor
malities described in our series. T2-weighted images were of 
little benefit. We believe that MRI will replace CT as the 
procedure of choice for the investigation of suspected midline 
abnormalities. 
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