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Fig. 6 Retinal projection into vitreous. (Haematoxylin and
eosin, x50).

most extreme form of holoprosencephaly when they
graded the disorders in which there is impaired mid-
line cleavage of the embryonic forebrain. The same

authors correlated the appearance of the face and the
type of brain malformation in holoprosencephaly.
Confirming that view, Torczynski et al.' reported
data based on the analysis of a series of 35 cases of
synophthalmia-cyclopia.

In the early development of the embryo certain
groups of cells (anlage) differentiate into masses
destined to give rise to definite organs or tissues.
Injury or abnormality of these specialised cell masses
at certain critical stages during their development can
result in congenital malformation of the organs or
tissues. 14

The two chiefmechanisms are defective inheritance
and an unfavourable environment. These mech-
anisms must act on the embryo at or before the
determination of the eye anlage, and continuously
thereafter by altering the interaction between the
anlage and the surrounding endomesoderm.'4 This
action must take place before the first manifestation
of the bilateral nature. In the human embryo this is at
1 8 mm stage or during the third week of gestation.
Our case was a femrale cyclopian monster born

to first cousin parents. Seventeen of the 35 cases
reported by Torczynski et al.' were females, nine
were males, and in the remaining nine the sex was not

stated. The literature supports the predominance of
cyclopean female monsters. Cohen and Gorlin"
reported a case and considered the genetic aspects of
holoprosencephaly. In addition to their case with
parenteral consanguinity they mentioned another
two cases reported by Klopfstock in 1921 and Grebe
in 1954. To our knowledge our case is the fourth to be
reported.

Francois'7 suggested that cyclopia is a lethal auto-
somal recessive trait. Gorlin et al.'8 suggested that
some cases of holoprosencephaly may be caused by
an autosomal recessive gene in an individual with
normal karyotype, and suggested that the responsible
gene is located on the short arm of chromosome 18.

In our case chromosomal studies were normal.
Karseras and Laurence'9 concluded that normal
chromosomal studies do not necessarily exclude an
underlying chromosomal disorder, since this may not
have been discovered by earlier methods and may
still escape detection by current methods.

Jaschevatzky et al.5 discussed the presence of extra-
cephalic and extrafacial malformations in cyclopia
with trisomy-D. They reported detailed information
about these malformations in each case in the litera-
ture known until 1976 with chromosomal aberrations.
In cases with normal karyotype there was no informa-
tion about extracephalic malformations. In our case
the only extracephalic defect was persistent patent
ductus arteriosus.
A classification of two main aetiological groups

was suggested by Taysi and Tinaztepe.2' In the first
group there were only cephalic malformations and
the karyotype was normal. In the second group there
were cephalic as well as extracephalic malformations
with anomalous karyotype, mostly trisomy-D. Our
case with patent ductus arteriosus and normal karyo-
type does not seem to belong to any of the afore-
mentioned groups, so the discussion is left open at
this point.
The environmental factors known to cause cyclopia

in clinical practice and in experimental investigations
are numerous. Mollica et al.3 reported six cases of
cyclopia in which the mother was exposed to drugs
or to other potentially teratogenic environmental
factors during organogenesis. These factors were
ionising radiation, contraceptives, viraemia plus
cortisone and salicylate, rubella vaccine, antibiotics,
and amidopyrine. Other known factors are lithium,
magnesium, veratrum alkaloids (in ruminantes) vinca
alkaloids, and vitamin A in rats. '

In our case the pregnancy developed under an
intrauterine device containing copper, which was
inserted one week after the last menstrual period; the
mother was also given drugs during organogenesis
(tranexamic acid and ampicillin). There is no
mention in the literature of cases of cyclopia after
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tranexamic acid ingestion, but antibiotics were
incriminated by Mollica et al.3 We found no reports of
intrauterine devices as the possible cause of cyclopia.
On histopathological examination of the eyeball

the main finding was the presence of a well formed
globe in which malformations are prominent: hyper-
cellular cornea, non-cleavage anterior chamber
angle, lack of dilator muscle and endothelial cells of
the iris, anterior insertion of the ciliary body,
anomalous transformation of ciliary pigment epi-
thelium into retinal pigment epithelium, choroidal
colobomas, disorganisation and dysplasia of the
retina with rosette formation, lack of retinal ganglion
cells and nerve fibres, and projection of retinal tissue
into the vitreous and into the sclera.
Most of these malformations were discussed or

mentioned by other authors1 2 14 in cases of cyclopia-
synophthalmos. The anterior insertion of the ciliary
body processes (Figs. 4 and 5) was discussed by
Barishak2' in the human embryo and in avian and
mammalian eyes but has not previously been reported
in cyclopian eyes. Barishak concluded that anterior
insertion of the ciliary processes is normally found in
the human embryo during the second trimester of
pregnancy. in the third trimester the ciliary processes
move backward posterior to the apex of the angle of
the anterior chamber, and this is the result of a
difference in growth rate of the neuroepithelial and
mesodermal layers at the ciliary body region.
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