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Abstract

Background: Congenital orbital teratoma is relatively rare, and few reports of prenatal ultrasound findings in such
cases have been published.

Case presentation: A rare case of congenital orbital teratoma at 24 + 2 weeks of gestation was previously
diagnosed as microphthalmia, noting how orbital teratoma without proptosis is different from microphthalmia,
retinoblastoma and intracranial teratoma. Ultrasound examination, analysis of gross specimens, and
histopathological evaluation confirmed the diagnosis of orbital teratoma.

Conclusion: Prenatal ultrasound examination is useful for diagnosis and differential diagnosis of congenital orbital
teratoma.

Keywords: Orbital teratoma, Ultrasound, Proptosis, Foetal

Background
Congenital orbital teratoma is relatively rare. These lesions
are classified as mature or immature teratomas based on
their degree of cellular differentiation. Orbital teratomas
have been detected at birth or, more commonly, early in
life due to clinical proptosis [1]. Nevertheless, foetal infor-
mation is limited. Here, we report a prenatal case of ma-
ture orbital teratoma without proptosis at 24 + 2 weeks of
gestation, with an initial diagnosis of microphthalmia. We
present the ultrasound characteristics, gross specimens,
and histopathological appearance.

Case presentation
A 25-year-old pregnant woman, gravida 1, para 0, at
24 + 2 weeks of gestation was referred to our department
for prenatal ultrasound examination. Prenatal ultrasound
examination revealed that the foetus’ eyes were asym-
metrical. The right and left eye globes measured 10.9 ×

8.3 mm and 6.8 × 6.0 mm, respectively. The mean nor-
mal foetal orbital diameter is 11.0 mm at 24 weeks of
gestation [2]. An initial diagnosis of microphthalmia was
made. A hyperechoic lesion was detected in the left
retro-orbital space. The lesion was crescent shaped, with
a maximum thickness of about 1.6 mm (Fig. 1b); it was
confined to the orbit and showed no proptosis. No sha-
dowing calcifications were detected. Colour Doppler
ultrasound examination demonstrated significant angio-
genesis in the lesion (Fig. 1a). Prenatal ultrasound exam-
inations showed no structural abnormalities other than
asymmetry of the eyes, and the intracranial structure did
not appear to be deformed. The head circumference, ab-
dominal circumference and femur length were consist-
ent with the gestational age.
After consultation, the patient and her husband indicated

that they wanted to induce labour. Autopsy demonstrated a
normal facial appearance (image could be available upon
reasonable request from the corresponding author).
Histopathological examination showed a mature or-

bital teratoma in the retro-orbital space (Fig. 2). The
teratoma was predominantly benign, with mature tissue
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Fig. 1 Prenatal sonography in the transverse plane at 24 + 1 weeks of gestation. The left eye globe was much smaller than the right eye globe.
Colour Doppler imaging showed blood flow signals in the lesion (a). Using high-frequency ultrasound, a hyperechoic band was observed in the
retro-orbital space (b)

Fig. 2 Histopathology of the tumour specimen. The vitreum is on the right of a. Islands of tumour tissue were detected in the retro-orbital space.
The tumour contained skin and skin appendages (1), vascular tissue cells (2), fatty tissue (3), and differentiated mature glands (4). Strong, diffuse
membrane immunohistochemical staining for CK indicated skin and skin appendages (b) and immunostaining for vimentin confirmed
differentiated mature glands (c). The Ki-67 nuclear staining index was approximately 10% (d). Scale bars: Fig. a, 4 mm; Fig. a1–a4, 100 μm; b, c,
d, 20 μm
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originating in the ectoderm (epidermis and its deriva-
tives), mesoderm (fatty tissue, blood vessels), and endo-
derm (gastrointestinal epithelium) (Fig. 2a). On
immunohistochemical examination, the gland origin was
confirmed by cytokeratin (CK) immunopositivity (Fig.
2b). The mesenchymal tissue showed diffuse and strong
positive immunostaining for vimentin (Fig. 2c). In the
mature parts of the teratoma, the cell proliferation rate
determined using Ki-67 as a marker was about 10%,
similarly to the level of normal tissue (Fig. 2d).
Glypican-3 (GPC-3) and neuron specific enolase (NSE)
staining were negative.

Discussion and conclusion
Congenital orbital teratomas are quite rare. They are often
reported in female infants and children with characteristic
proptosis [1–3]. However, information on foetal cases is
very limited (see Table 1). In our case, orbital teratoma
was detected at 24 + 2 weeks of gestation, and the lesion
was confined to the orbit without proptosis. To our know-
ledge, this is the first report of a foetal orbital teratoma
without proptosis. Anami et al. [4] reported a large orbital
teratoma with proptosis at 27 weeks and intrauterine
foetal death at 32 weeks of gestation. We suspect that the
absence of proptosis in our case was because the disease
was in its early stage. Although orbital teratoma is often
associated with rapid enlargement soon after birth [3, 5],
the absence of proptosis can lead to confusion and a delay
in diagnosis. Therefore, screening of the retro-orbital
space is essential for diagnosis of orbital teratoma, espe-
cially in cases without proptosis.
Firstly, as this case had no proptosis and asymmet-

rical eyes, it was initially misdiagnosed as microphthal-
mia, the most likely cause of small eyes. Orbital
teratoma and microphthalmia can be distinguished by
three differences. First, microphthalmia is more com-
monly bilateral. The exception appears to be isolated
microphthalmia, which is usually unilateral. Micro-
phthalmia shows no predominance with regards to gen-
der, while orbital teratomas are usually unilateral and
more often seen in females. Second, microphthalmia re-
sults in a small orbit volume compared to age-matched
controls [10], whereas orbital teratoma results in en-
larged, remodelled, or destroyed orbit [11]. Finally, in
microphthalmia, ultrasound examination does not show

blood flow signals in the orbit. In contrast, colour Dop-
pler ultrasound shows a clear blood flow signal in the
lesion in the present case of orbital teratoma [4]. In
microphthalmia patients, the potential for visual devel-
opment depends on the degree of retinal development
and other ocular characteristics. Therapy aims to maxi-
mise existing vision and enhance cosmetic appearance
rather than improve sight [10]. In orbital teratoma pa-
tients, timely and accurate diagnosis enables early sur-
gical resection of the orbital teratoma with satisfactory
cosmetic results, consisting of preservation of the eye-
ball and visual function [12]. The prenatal orbital diag-
nosis of teratoma is important to allow timely
counselling of the parents and as an aid in obstetric de-
cision making.
In addition, retinoblastoma as the most common in-

traocular malignancy of infancy and childhood demon-
strates a mass more echogenic than the vitreous, with
fine calcifications by ultrasonography. Retinal detach-
ment may also be observed in exophytic forms [13].
While the orbital was always in normal values scale
without mass effecting the retro-orbital space [14, 15].
Finally, intracranial teratoma invading the orbit may

not cause proptosis. Arslan et al. [16] reported a large
intracranial immature teratoma extending into the retro-
orbital space. In the present case, the lesion was located
in the retro-orbital space, and the foetal intracranial
structure was normal.
In conclusion, screening of the retro-orbital space is

essential for diagnosis of orbital teratoma. And it is im-
portant to perform colour Doppler ultrasound and
screening of intracranial structures in cases of abnormal
orbital lesions. These findings suggest that prenatal
ultrasound examination should play a critical role in the
diagnosis and differential diagnosis of orbital teratoma.
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