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Vet. Pathol. 14: 521-523 (1977)

Orbital Meningioma with Intraocular Invasion in a Dog

Histology and Ultrastructure

N. BuYUKMIHCI

Meningiomas have been reported in a variety of domestic animals [9]. Although
most meningiomas have been intracranial, there are several reports of menin-
giomas with orbital or ocular involvement or both [1-3, 5-8, 10].

A 7-year-old, ovariohysterectomized Scottish Terrier dog had had a “film” over
the right eye with gradual increase in prominence of the globe and loss of a menace
response for 2 weeks. The dog had had a nonresponsive conjunctivitis of the right
eye for 2 months before the “film’’ developed.

The right eye was blind with no direct or consensual pupillary response. The
globe was deviated laterally, exophthalmic and fixed in position. The nictitans
protruded from the medial canthus. The retina was displaced anteriorly so that
parts were in contact with the back of the lens. It could not be determined if the
neuroretina was separated from its pigment epithelium or if an intraocular or
extraocular mass was causing the anterior displacement. The optic disk was not
visible. The diagnosis was a space-occupying lesion in the orbit. After thoracic
radiographs showed no evidence of lung disease the right orbit was exenterated.
The globe was compressed by firm, moderately vascular tissue that filled the orbit
and extended posteriorly to the orbital fissure and optic foramen. The eye with
firmly adherent orbital tissue was placed in Zenker’s solution with acetic acid and
processed for routine light microscopy. Pieces of the attached mass also were fixed
in 10 percent neutral buffered formalin. Formalin-fixed neoplastic tissue was
processed for electron microscopy by a rapid method [11]. Ultrathin sections were
stained with uranyl acetate and lead citrate.

The dog was re-examined 73 days after surgery. During these 73 days the dog
had seemed normal. The exenterated orbit was unremarkable and the left eye
normal. Two months later the dog was killed because there was extensive regrowth
of the neoplasm. There was destruction of orbital bone (especially zygomatic arch)
and invasion of the roof of the pharynx. No invasion of the brain was seen grossly.
The lungs contained miliary white nodules.

The tissue surrounding the globe looked neoplastic and in some areas had many
islands of polygonal cells arranged in swirls; these islands ranged in size from four
cells to more than 100 (fig. 1). In other areas, the cells were close together in an
indiscriminate manner. The nuclei were generally large and pleomorphic and many
contained linear basophilic densities. The abnormal cells gave rise to cartilage,
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Fig. 1: Section through meningioma. Islands of neoplastic meningothelial cells. HE.
Fig. 2: Section through meningioma. Probable precartilagenous metaplasia of neoplastic cells. HE.
Fig. 3: Section through optic disk. Invasion by neoplastic cells (n). HE.

osteoid and bone (fig. 2); the cartilage especially was a prominent feature of the
abnormal tissue. Some of the cells had undergone fibrous metaplasia. Mitotic
figures were not conspicuous. Abundant adipose tissue and areas of hemorrhage
were between areas of neoplastic tissue. The tumor had destroyed much extraocu-
lar tissue and invaded the sclera and choroid in several places. Near the optic nerve,
the tumor seemingly arose from tissue indistinguishable from optic nerve meninges
although normal nerve tissue was not seen. From this area, the neoplasm extended
into the optic disk and peripapillary retina (fig. 3). Neoplastic cells were also
between the peripapillary neuroretina and pigment epithelium.

The lung tissue contained several areas of neoplastic growth. The abnormal cells
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looked similar to those in the orbital tumor in that they were arranged in whorls
and appeared meningothelial.

The primary diagnosis was transitional meningioma with chondrification and
ossification.

Ultrastructurally, cell preservation was not good and intracellular organelles
were not recognizable except for dilated rough endoplasmic reticulum and swollen
mitochondria. Cell borders and junctions were not distinct. Many of the cells were
embedded in a matrix of both fibrillar and dense areas. The fibrils had dimensions
similar to those of collagen. There was marginization of nuclear chromatin and
several nuclei had deeply folded membranes, which accounted for the linear
densities seen histologically.

The number of reported cases of meningioma in which ossification and chondrifi-
cation have occurred is low in domestic animals [2, 3, 4, 6]. In human meningiomas
cartilage is considered extremely rare [12]. The dog in this report had an unusual
amount of cartilage. The cartilage, osteoid and bone are presumed to have been
derived from the neoplastic meningothelial cells since there were many areas of
smooth transition. As in another case [6], evidence of metastasis was not evident
until sometime after surgery.
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