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Congenital bilateral pseudobuphthalmos in the dice snake Natrix
tessellata
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he dice snake Natrix tessellata (Laurneti, 1768) has a wide

distribution from central and southern Europe eastward
to China, across countries of the Middle East, Iran, Russia,
and Central Asia. On 4 July 2023, in relation to research on
snake reproductive biology, we caught ten gravid female
N. tessellata from the northern-most population of the
species (53° 21’51.5” N, 49° 12’59.0” E, WGS84; Samara
Region, Russia). The individuals were temporarily kept in
the laboratory until the eggs were laid. Between 7 July and
13 July, a total of 139 eggs were laid by the snakes, after
which the snakes were returned to their capture sites. The
eggs were then incubated following an established protocol
(Eplanova & Klenina, 2013) at an average temperature of
29.5 + 0.5 °C. Hatching occurred between 10-16 August,
with an incubation period ranging from 25 to 34 days. Out
of the 139 newborns hatched, one neonate (0.7%) was born
with abnormally enlarged eyes (Fig. 1). The diameter of the
spectacle of the right and left eyes was 4.91 mm and 4.90
mm respectively. The eye size of one of the siblings without
the anomaly was 2.10 mm. Its upper jaw was deformed due
to severe distention of the sub-spectacular space and was
not completely covered by the lower jaw at the edges (Fig.
1B). The remaining individuals had no congenital deviations,
except for a few cases of scale abnormalities.

The possible cause of this eye malformation may be
a congenital blockage of the lacrimal duct resulting in
development of pseudobuphthalmos, also known as bullous
spectaculopathy (Millichamp, 2022; Hellebuyck & Vilanova,
2023). This condition is usually observed in neonates
(Hellebuyck & Vilanova, 2023). In snakes, the sub-spectacular
space contains secretion produced by the Harderian gland
inside the eye orbit. The fluid in the sub-spectacular space
is drained into the mouth through the lacrimal ducts. In
case of the lacrimal drainage obstruction the fluid from the
gland will accumulate in the sub-spectacular space, causing
the spectacle to bulge and distend away from the eye
(Millichamp, 2022). The spectacle is shed at regular intervals
during normal ecdysis and in some cases pseudobuphthalmos
resolves at the time of ecdysis (Millichamp, 2022).

The reported neonate specimen shed its skin three times:
shortly after hatching, and then again at three and five months
old. After the second ecdysis the pseudobuphthalmos was
resolved on the left side but developed again in five days.
With the third ecdysis the condition resolved bilaterally,

Figure 1. Neonate dice snake Natrix tessellata with congenital bilateral
pseudobuphthalmos possibly associated with developmental
abnormalities in the lacrimal duct A. Dorsal view, B. Ventral view, C.
Lateral view, D. Later view after ecdysis

but spectacles were left dented (Fig. 1D) along with the
facial deformations and recurrent accumulation of fluid
with time. The eyes under spectacles were of normal size.
Recurrence in the development of pseudobuphthalmos is
a sign of permanent obstruction of lacrimal duct drainage
(Millichamp, 2022).

There are reports of up to 60% of newborns from a single
clutch being affected by pseudobuphthalmos, for example in
the Malayan pit viper Calloselasma rhodostoma (Hellebuyck
& Vilanova, 2023). Cases of congenital pseudobuphthalmos
have also been reported in Dumeril's boa Acrantophis
dumerili, Boa constrictor, corn snake Pantherophis guttatus
and Mexican black milksnake Lampropeltis nigritus. In
oviparous species, such as N. tessellata, the completion of
embryonic development depends, in part, on the interplay
between genetic factors and environmental conditions,
which could lead to congenital malformations that are mostly
incompatible with life (Martin-del-Campo et al., 2021). The
clutch from which the discussed individual hatched was
laid by the female after being maintained in a terrarium for
six days. The egg laying date fits within published limits for
the species in this area (Klenina, 2015). The temperature
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was the same for all ten clutches obtained (or for all 139
eggs), and a such pronounced deviation appeared in only a
single individual (0.7%). Thus, we argue that the incubation
temperature is very unlikely to have led to the development
of this defect.

The spectacle covering the eye plays a crucial role in the
quality of snake vision (Millichamp, 2022) implying that the
vision of the specimen was heavily disturbed. The neonate
was also unable to dive underwater and could not feed itself.
It is obvious that this individual would not have survived in
the wild and would instead require captive care and artificial
feeding.
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