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PHENOTYPICAL PATTERNS IN AGENESIS
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OF CORPUS CALLOSUM

SUMMARY: The corpus callosum is a band of white matter, which connects the two
hemispheres, its presence being important in coordinating the information and in exchange
of sensitive stimuli between the two hemispheres. Early aggression during pregnancy may
lead to complete agenesis, while the late once can lead to partial agenesis. 1Q of the
patients may vary within a large range, being even normal. Agenesis of corpus callosum can
be associated with other anomalies of the CNS (Central Nervous System ) or chromosomal
anomalies. In agenesis of corpus callosum genetic transmission can be either autosomal
dominant or recessive X-linked. Material and methods: The authors studied a number of
16 patients with partial or complete agenesis of corpus callosum, born between January
2005-January 2009 in Clinical Hospital No.5 “Dr. D. Popescu” by Timisoara, comparing
their phenotypes. They were diagnosed antenatal by fetal ultrasound, or postnatal by
brain-ultrasound of the newborn, having neurological pathology, during neonatal period, or
as a routine examination of a premature baby. Conclusion: Comparing the patient's
phenotypes, we observed that hypertelorism and broad root of the nose are pathognomonic
signs in agenesis of corpus callosum. Outcome of the patients varied, depending on the
associated pathology.
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IMODELE FENOTIPICE ALE AGENEZIEI DE CORP CALOS

Rezumat: Corpul calos este o structura de substantd alba care conecteazd cele doud
emisfere cerebrale, iar prezenta sa este importanta in coordonarea informatiilor si in
schimbul de stimuli senzoriali intre emisferele cerebrale. Agresiunile timpurii pot conduce la
agenezie completa de corp calos, iar cele tardive la agenezie partiald. Coeficientul de
inteligentd al pacientilor variazd mult, putand fi si normal. Se poate asocia cu alte anomalii
ale SNC, cu anomalii cromozomiale. In agenezia de corp calos transmiterea genetica poate
fi autozomal dominanta sau recesivd legatd de cromozomul X. Material si metoda: Autorii
au luatin studiu un lot de 16 pacienti cu agenezie de corp calos partiald sau totala, ndscutiin
perioada ianuarie 2005 - ianuarie 2009 in Spitalul Clinic Nr. 5 “Dr. D. Popescu” Timisoara gi
au comparat fenotipurile acestora. Diagnosticul a fost stabilit prenatal prin ecografie fetald
sau postnatal prin ecografie transfontanelard realizata la nou-nascuti cu patologie
neurologica in perioada neonatald precoce sau efectuata de rutind la prematuri. Concluzie:
Comparand fenotipurile pacientilor, s-a observat ca hipertelorismul i baza nasului latita
reprezintd semne patognomonice pentru agenezia de corp calos. Evolutia cazurilor a fost
variabila in functie de patologia asociata .
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Turcanu *, 4.- Department of Cellular Biology, University of Medicine and Pharmacy “Victor Babes”, Timisoara, Romania

INTRODUCTION

The corpus callosum is an area of the brain composed
of white-matter that connects the two

callosum is developed, while the caudal part develops
only after the age of five months of gestation. An early
aggression during pregnancy leads to complete

cerebral . . . .
agenesis, while a late injury leads to a partial absence of

hemispheres. Its presence is important in coordinating
information and for exchanges of sensitive stimuli
between the two hemispheres. Until the age of four
months of gestation only the rostrum of the corpus

the corpus callosum.
The birth defect can be total or partial. In partial
agenesis of corpus callosum the posterior area is absent.
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As a consequence of the absence of this part, the two
lateral ventricles are separated from the 3rd ventricle,
which appears to be superiorly displaced. In some cases
appears a nonprogressive, stable dilatation of the caudal
part of the lateral ventricles. The 1Q varies among
agenesis corpus callosum patients, most of them having
an 1Q situated in the normal range. It is possible that
associated abnormalities of the CNS are responsible for
mental retardation.

In agenesis of corpus callosum there are known two
types of inheritance: autosomal recessive inheritance
and X-linked dominant inheritance. Sometimes, this
structural anomaly of the CNS is associated with
chromosomal aberrations. Most commonly associated
syndromes are: trisomy 8, 13 or 18.

MATERIAL AND METHODS

We studied a group of 16 patients, born between
January 2005 - January 2009 in Clinical Hospital Nr. 5
“Dr. D. Popescu”, Timisoara, diagnosed with complete or
partial agenesis of corpus callosum. Among them 9 were
females and 7 males. The diagnosis of agenesis of corpus
callosum was established either by antenatal
ultrasonography, or by postnatal ultrasound examination
of the newborn and confirmed by MRI of the brain.

Patients have been included in the study during their
neonatal period and followed-up periodically by the
Department of Medical Genetics of the UMFT and also by
many medical specialists, including an ophthalmologist,
pediatric neurologist, ear-nose-throat specialist. For all
patients karyotype analysis was performed. The
newborns were children of young, healthy parents,
except one who's mother was olygophrenic.

Half of the patients resulted from natural birth, while
the other half were delivered through caesarean section.
62,5% of the patients (10) were born at term, while 37,5%
(6) were preterms, with gestation ages between 28-36
weeks. Birth weight ranged between 800-3700 grams.

RESULTS AND DISCUSSION

The 16 cases were classified as follows:
m isolated agenesis of corpus callosum (2)
= agenesis of corpus callosum combined with other

syndromes:trisomy 8 (1), trisomy 13 (1), trisomy 21

(2), trisomy 18 (1), oro-facial-digital syndrome (2),

other syndromes.

In two cases the diagnosis of agenesis of corpus
callosum was established antenatal by ultrasonography,
while in other 6 cases the associated cerebral
abnormalities were diagnosed antenatal (hydrocephalus,
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porencephalic cyst). The rest of the cases were
diagnosed postnatal by continue ultrasound examination
of the brain, in term or premature babies, who had
neurological signs in early neonatal period. The cases
with isolated agenesis of corpus callosum were
asymptomatic at birth, both agenesis being partial and
were diagnosed by postnatal ultrasound examination, the
patient being both premature. Neurological signs
occurred in 5 cases (31,25%), as seizures within the first
72 hours of life.

The phenotypic spectrum of the patients is described
in table 1, hypertelorism and broad root of the nose
occurring in all patients as pathognomonic signs. In
phenotype were emphasized other phenotypic
characteristic features, too.

The outcome was different: newborn with isolated
agenesis of corpus callosum and in those who had
associated macrocephalus, neurological development
was according to their age. Seizures repeated in all
patients with seizures in the early neonatal period. In
trisomy 21 syndrome the mental retardation,
characteristic for this disease, occurred, while spastic
tetraparesis was described in two cases of prematures
with extreme low birth weight (800 grams, gestation
age=28 weeks), who presented multiple complications
of prematurity in early neonatal period: requiring
resuscitation and ventilation. Death occurred in 5 of the
most severe cases (31,25%). Chronic intrauterine
infections of the TORCH syndrome didn't occur in
patients with congenital hydrocephalus, cerebral
malformations (porencephalic cyst).

CONCLUSIONS

Agenesis of corpus callosum is a cerebral
malformation without clinical evident symptomatology,
in many cases being diagnosed incidentally. Antenatal
diagnosis of agenesis of corpus callosum is difficult to
achieve because usually fetal ultrasound emphasizes the
associated cerebral anomalies of the fetus.

Once found, the disease makes us think that we are in
front of a chronic maternal-fetal infection, a genetic
syndrome, a chromosomal disorder or an isolated
agenesis of corpus callosum. The phenotype is
characteristic for syndromes in which the anomaly
occurs, the only common signs being hypertelorism and
broad root of the nose.

It is the role of the neonatologist to certify the
diagnosis and to guide the case to a genetician, genetic
counseling being extremely important to the family. Brain
ultrasound is a very important non-invasive investigation



and performing it in the neonatal period should be a emphasizing late symptoms, which will influence the

screening in all mate/ rnities. Follow-up is important for newborn’s behavior.
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