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Holotelencephaly is a malformation of the
brain that is characterized by failure of divi-
sion of cerebral hemisphere in association with
midline facial defect.

The term holotelencephaly was first defined
and classified under the name of “arrhinence-
phaly”, implying agenesis of the rhinenceph-
alon, by Kundrat in 1882, However, the term,
arrhinencephaly has been criticized by Yakovlev
(1959 because the praepiriform and hippocam-
pal formations of the rhinic lobe of the telen-
cephalon are always present. Based on serial
sections of 10 brains of this type of malform-
ation, Yakovlev{1959) claimed that the common
denominator of these malformations is the fai-
lure of evagination of the secondary telence-
phalic vesicles and of cleavage of the prosence-
phalon. He subsequently proposed the term
holotelencephaly instead of arrhinencephaly,
and this term has been accepted and is in wide
use.

The present report is a case of alobar holot-

encephaly found in a still-born baby.

REPORT OF A CASE

A female still-born baby was deivered in
breech at the Seoul National University Hospital
on Aril 2 1979,
multiparous female after 41 weeks gestational

to a twenty-eight vear old

period. There was no histery of febrile illness
or exposure to drugs during this pregnancy

except for the antiemetics which she took for

hyperemesis gravidarum at 4 months of gest-

ation. She had a history of delivering a still-born
baby at 8 months gestational age in 1977. Fetal
heart tone was audible until the day of deli-
very. The mother presented a pufly face and
pitting edema. VDRL was non-reactive. At the
time of delivery the amniotic fluid was mecon-
lum-stained.

Autopsy was performed 8 hours after deli-
very. The body weighed 3520 gm; crown to
heel length, 59 ¢m; the head circumference,
42.5¢cm and the chest circumference was 31.5
cm. Examination of the bedy revealed a large
head and a peculiar face. The nose was rather
small and stubby without alae nasi. Only
one nosiril was found in the midline and there
was no nasal septum. The distance hetween two
eves was short. The ears were lower than
usual site and tragi were obscured (Fig. 1).
Neither median cleft lip nor cleft palate was
noted. Cranial sutures were widely separated.
Opening the thoracic cavity, the heart was
nermal in size and location. Aorta, pulmonary
arteries, and their major branches revealed no
abnormality. Lungs were not aerated. Hemorr-
hage was noted in the right lung. Both adrenals
were small to weigh 0.2 gm in the right and
0.3 gm in the left. Opening the calvarium,
the cranial cavity was largely filled with cere-
brospinal fluid tinged with blood, which was
estimated to be 1000 cc. The entire brain
weighed 200 gm. The cerebrum was rounded
and unpaired with no interhemispheric fissure.
The gyri were flattened and sulci obliterated
over the anterior half of the cerebrum. The
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posterior half of the cerebrum consisted only of
a thin-walled membrane without any discernible
cerebral tissue (Fig. 3).

The Sylvian fissure was rudimentary and no
insula could be identified. The temporal lobes
were represented by short, truncated inferior
extensions of the cerebrum. Relatively small
optic nerves and chiasm were present. All of
the cranial nerves were identified at the roots
although very thin and slender.

The olfactory bulbs and tracts were comple-
tely missing along with olfactory sulcus. As
seen in Fig. 2, all gyri were fairly large
(macrogyric) and oriented vertically. Two in-
ternal carotid arteries were identified. Without
forming typical Willis circle, they branch into
many vertically going twigs representing iwo
anterior cerebral arteries and probably bifur-
cated middle cerebral arteries. Vertebral-basilar
artery system was normally formed. However,
the posterior cerebral artery branches were not
recognized except for those of perforating bra-
nches heading for the thalamic mass. Fine
twigs were found to supply the root membrane.

The posterior, view of the brain consisted of
undivided strial eminence with subependymal
veins converging upon it. Caudal to the stria-
tum, the thalamic eminence and the meatus of
the cerebral aqueduct were recognized. The
large midline cavity was bordered by a broad
transverse convolution in the form of a horse-
shoe with the two ends abutting laterally upon
the strial eminence interposed between them.
The roofing membrane was attached slightly
above (lateral) to the inner lip of this transv-
erse convolution along a ridge-like thickening.
At the area of pituitary stalk an amorphous
mass of meningovascular and medullary tissue
was seen. No definite pituitary stalk was iden-

tified, and the pituitary fossa was obscured.
The brainstem was of unusual shape, showing

absence of pes pedunculi -of midbrain and abn-

ormal pyramids and inferior olives in the me-
dulla. The pons was relatively small.

Microscopic study of the membrane covering
the dorsal cyst showed a layer of modified
flattened and stratified cells of an ependymal
stock and of a layer of glia covered by the
meningeal tissue. The section from anterior
vertical gyri was represented by a typical six-
layered isocortex that was comparable to that
of about seven months of gestation.

Sections from other areas of macrogyric brain
show irregular lamination of cortical layers,
particularly layer I and III. Neuroglial tissue
was often found beyond the limit of pia mater
in the cerebral cortex. This phenomenon was
particularly prominent in the region of brain-
stem. Cerebral agueduct and posterior part of
the third ventricle show ependymal stripping
and glial shrubs protruding into the -cavity.
Focal calcification around small blood vessels
was also seen in the cortical layers.

Sections from the amorphous mass at the
region of pituitary stalk revealed irregular
proliferation of heuroglial cells predominantly
astrocytes and many capillaries. No nerve cells
were seen in this area.

Sections of adrenal show depletion of fetal
zone accounting for the thinness of the adrenal.

However, the medullary tissue was prominent.
DISCUSSION

Absence of the olfactory bulbs and tracts is
the most consistent anomaly in holotelence-
phaly. However, anolfactoria is by no means
a critical element of this malformation. Either
unilateral or bilateral anolfactoria is observed
more often as solitary anomaly without any
demonstrable abnormality of telencephalic
development.

In all holotelencephalic brains a consistent

antero-posterior gradient in the failure of
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cleavage of the secondary cerebral vesicles is
present. Anteriorly in the holosphere the failure
of cleavage is total in all cases, however pos-
teriorly, there is a great difference in extent of
malformation in regards to postero-lateral out-
pocketing of single ventricular cavity, bilateral
representation of hippocampi and amygdalae,
bilateral representation of isocortex or distin-
ctness of interhemispheric fissure and interlobar
fissures. This led people (DeMyer et Zeman,
1963) to classify this anomaly into three types;
alobar, semilobar and lobar holotelencephaly.

In lobar holotelencephaly the brain has well-
formed lobes and may be of normal size. A
distinct interhemispheric fissure is present. And
olfactory bulbs and tracts may or may not be
present. Many patients will not have obvious
facial malformations, but may have hypo-
telorism. The patients will tend to survive
infancy and childhood. Although most will be
amented, some will have sufficient intelligence
to live fully in soclety.

A spectrum of facial anomalies associated
with alobar holotelencephaly includes, in order
of decreasing severity, cyclopia, cebocephaly,
median cleft lip without philtrum, and bilateral
cleft lip. Facial defects associated with semi-
lobar and lobar holotelencephaly are poorly
documented. This case shows hypotelorism,
low-set ears and a small nose with a median
single nostril. Our nasal cavity was associated
with agenesis of nasal septum and was of direct
continuation to the pharynx. However, palatal
structure was normal.

Extracephalic anomalies associated with holo-
telencephaly includes; ventricular septal defect,
polydactaly, syndactyly, absence of the gall
bladder and of bile duct, transpositicn of great
vessels, gonadal agenesis (Toews & Janes,
1968),
(Edmonds, 1950), diaphragmatic hernia, bicor-

congenital absence of the pituitary

nate uterus, megacolon and cystic ovary.

The adrenal hypoplasia seen in this case
could best be explained by the absence of pitui-
tary gland. Adrenal hypoplasia has been
repeatedly seen in anencephaly where pituitary
anterior lobe is often missing.

The pathology of this entity is best described
by Yakovlev (1959).

representing different parts of the spectrum and

He presented 10 cases

then described the morphology of the brain in
detail, common denominators being prosopot-
hinal malformations, failure of evagination of
secondary telencephalic vesicles, failure of clea-
vage of prosencephalon, hippocampal formations
and prespyriform area of rhinic lobe, and
absence of supralimbic lobe crowning the hem-
ispheres above the limbic lobes of Broca and
the Island of Reil.

The cause of holotelencephaly in man is
unknown. It has occured in association with
maternal disorders, such as diabetes mellitus
(Dekaban, 1959), syphilis (Yakovlev, 1959),
toxoplasmosis, and cytomegalic inclusion dise-
ase. It has been noted with the following chr-
omosomal types; normal (DeMyer & Zeman,
1963), deletion of short arm of 18 (Uchida,
et al., 1965) and trisomy 13-15 (Kakulas &
Rosman, 1955; Miller, et al., 1963). It seems
that there are at least 2 types of holotelencep-
haly, one type having 13-15 irisomy assoc-
iated with multiple extracephalic anomalies
and the other type being a 46-chromosome
karyotype. Unfortunately our case was not
studied for the chromosome anomaly. However,
in view of absence of significant extracephalic
malformations, it appears less likely that our
case had chromosome anomaly. In lower ma-
mmals, etiologic factors are somewhat und-
erstood. Alobar holotelencephaly is hereditary
in strain 13 guinea pigs(Wrights, 1963).

Extrinsic pathogen, Veratrum californicum,
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is responsible for alobar holotelencephaly in
sheep of Idaho grazing areas (Binnes, et al.,
1962).

SUMMARY

An autopsy case of a typical alobar holote-
lencephaly in a still-born female baby to a 28
year old woman was reported. The facial ano-
malies of this case consisted of single midline
nostril and hypotelorism. Low-set ears with
abnormal were tragi also seen. The brain
weighed 200 gm, and was represented by
complete failure of cleavage with no anterc-

posterior gradient(a lobar holotelencephaly).
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LEGENDS FOR FIGURES

The face shows single midline nostril, hypotelorism and low-set ears with obscured tragi. The head
circumference was 42. 5em.

Anterior view of the brain, showing flattened, vertically oriented large gyri and obliterated sulci.
Temporal lobes are represented by short truncated inferior extensions of the cerebrum. The olfactory
bulbs and tracts are completely missing along with olfactory sulcus.

The posterior half of the cerebrum consists of a thin-walled membrane without any discernible cerebral
tissue. A single midline horseshoe-shaped cavity represents unpaired holosphere.

Low power photomicrograph of the membranous structure that covered the dorsal cyst of the holosphere.
H&E x8)

Photomicrograph of the amorphous mass at the region of the pituitary stalk. This consists of irregular
overgrowths of glial cells and capillaries. H&E x 100

Photomicrograph of posterior third ventricle, showing stenosis and ependymal stripping along with nod-

ular glial overgrowth.
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