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Communication
[Comunicação]

Osteopetrosis and osteonecrosis in snake Boa constrictor
[Osteopetrose e osteocondrose em serpente Boa constrictor]
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Osteopetrosis and osteonecrosis are generalized
metabolic
diseases.
Osteopetrosis
is
characterized by the increase of bone mass
(Seifert et al., 1993; Rozin et al., 2005) due to the
increased bone synthesis or reduction of bone
absorption. Osteonecrosis is characterized by
osteocyte death and bone matrix decomposition
(Krook et al., 1971). In domestic animals, the
most frequent causes of osteopetrosis and
osteonecrosis are intoxications with vitamin D,
corticoids, and hypercalcitoninism (Krook et al.,
1971; Santos et al., 1976; Krook, 1983). In
humans, the main cause of osteopetrosis is gene
mutation (Filho et al., 2005). Today, an
increasingly common cause of osteopetrosis and
osteonecrosis in humans is bisphosphanateinduced osteonecrosis of the jaw, commonly
seen in patients being treated for osteoporosis
(Marx et al., 2005), although the etiology is
considered complex and poorly understood. A
survey of the literature has not found any report
of osteopetrosis and osteonecrosis in snakes,
either captive or in the wild. Osteopenic diseases,
such as rickets and osteomalacia, are the most
frequent reported for reptiles, and occur due to
inappropriated diet (Reece et al., 1986). In
snakes, osteitis due to Salmonella infection has
been reported in a captive colony (Ramsay et al.,
2002). The purpose of the present work was to
report osteopetrosis and osteonecrosis in Boa
constrictor, a large boid snake.
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A male boa (Boa constrictor) about 1.60m total
length, was referred to a veterinary hospital. The
snake had been held in captivity for 11 years
with the permission of the Instituto Brasileiro do
Meio Ambiente (IBAMA), and lived indoors
under a controlled temperature environment,
feeding on mice and hamsters twice a month.
The owner reported that enlargements along the
spine had been noticed about six months earlier,
followed by progressive decreases in movement
and feeding.
A painful response to physical examination was
noted. Radiological examination of the whole
animal revealed an increase in opacity of the
cranial and medium third of the vertebral column
with areas of bone enlargement and several
fractures (Fig. 1A and 1B).
Due to a poor prognosis, the snake was
euthanased. At necropsy, bony excrescences with
vertebral canal stenosis and spinal cord
compression were observed along spine dorsal
portion. Several complete and incomplete
fractures of vertebral bodies were present (Fig.
2A and 2B). With the exception of changes in the
locomotor system, the other organs were
apparently normal. Tissue samples were
collected from selected organs (heart, lung,
kidney, liver, and brain) and throughout the
spinal cord (normal and abnormal areas). Bones
were decalcified and all tissues were embedded
in paraffin, sectioned and stained with
haematoxylin and eosin.
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Figure 1. Radiograph of the vertebral column of a Boa constrictor snake with osteopetrosis and
osteonecrosis. A) Ventrodorsal radiograph of the vertebral column. Increase in opacity of the cranial and
medium third of the vertebral column. B) Sagittal plane. Areas of bone exuberances and several complete
and incomplete fractures of vertebral bodies.

2A

2B

Figure 2. Osteopetrosis and osteonecrosis in a Boa constrictor snake. A) Bony excrescences with
vertebral canal stenosis and spinal cord compression. B) Complete fracture of vertebral body.
An increase of bone quantity, both cortical and
trabecular bone, was histologically observed.
Trabeculae were confluent and thick with
formation of osteons (Fig. 3A). Sometimes, it
was impossible to distinguish between trabecular
and compact bone. Numerous cement lines
produced mosaic patterns indicative of retarded
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osteocytic osteolysis. Many bone sections had
large numbers of empty osteocyte lacunae (Fig.
3B). At fractures sites, there was a disintegration
of bone matrix (Fig. 3C) and moderate areas of
fibroplasia and proliferation of normal
cartilaginous tissue, representing attempt to
repair. No osteoclasts were observed. Tissue
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samples from other organs did not show

histological changes.

3B
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Figure 3. Osteopetrosis and osteonecrosis in a Boa constrictor snake. A) Marked increase in the amount
of compact bone, characterized by narrowing of the Haversian canals and increased number of cement
lines giving a mosaic appearance to the tissue. HE, bar=93µm. B) Several pycnotic osteocytes within
enlarged lacunae, and large numbers of empty osteocytic lacunae. HE, bar=93µm. C) Multifocal
disintegration of the bone matrix. HE, bar=47µm.
Based on gross and histopathological findings, a
diagnosis of osteopetrosis and osteonecrosis was
confirmed. After radiological examination,
differential diagnosis included Paget disease and
bone neoplasia, but both were excuded by
histopathological findings. Paget disease in Boa
constrictor has been reported (Frye and Carney,
1974), but this disorder is characterized by
excessive local or multifocal bone production
(Roodman and Windle, 2005; Rozin et al., 2005);
in contrast to the more generalized osteopetrosis
in the present case. Further, in Paget disease, the
most important histological change is the
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increase of number and size of osteoclasts
(Roodman and Windle, 2005), which was not
seen in the present case.
Although it was not possible to determine the
cause of the osteopetrosis and osteonecrosis,
nutritional disorders such as overfeeding or
hypervitaminosis appear unlikely as the snake
diet was in accordance with typical
recommendations.
Keywords: snake, Boa constrictor, osteopetrosis,
osteonecrosis
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RESUMO
Uma jibóia (Boa constrictor), de onze anos de cativeiro, apresentou à seis meses um histórico de
aumento de volume ao longo da coluna vertebral e perda progressiva dos movimentos e de apetite.
Exames radiológicos revelaram aumento da opacidade, áreas de excrescências ósseas e inúmeras
fraturas ao longo da coluna. Devido o prognóstico desfavorável, a serpente foi eutanasiada. À necropsia,
aumento de volume com estenose do canal vertebral e compressão da medula espinhal foram observados,
juntamente com fraturas completas de corpos vertebrais. O diagnóstico de osteopetrose e osteonecrose
foi firmado à histologia.
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