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CASE REPORT

PRIMARY ORBITAL 
TERATOMA
SUMMARY 

Teratomas are tumours deriving from embryonal stem cells. They consist of 
elements of all three germinal layers. Orbital localization of this type of tumour 
is very rare. Symptoms develop in the first months of life, rarely later, as cystoid 
components of the tumour grow in size. Surgical treatment is extremely 
difficult, eye is spared in individual cases. In our case study, we present baby 
girl with a diagnosis of primary intraorbital teratoma, who underwent partial 
resection of the tumour with not just the eye globe spared, but also with visual 
functions present after the surgery. 
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INTRODUCTION

Teratomas are tumours originating from pluripotent embryonic stem cells, 
and are composed of elements derived from all three germinal layers [2, 4, 15, 
19, 22, 23]. Localisation of this type of tumour in the orbit is very rare, and as 
a result there is little clinical experience [3, 12, 19, 22]. The incidence of pri-
mary orbital teratoma in girls is twice as high as in boys [2, 3, 14, 15]. A typical 
symptom is unilateral, usually massive proptosis of the eyeball [2, 12, 14-17, 21, 
23]. Orbital teratomas are most frequently located intraconally, in close contact 
with the optic nerve and extraocular muscles [12, 23]. Orbital teratomas are 
usually well differentiated tumours of benign nature. However, they may cause 
facial deformities as a consequence of rapid growth, destructive exophthalmos 
or exposure keratopathy [12]. Teratomas do not have a specific finding upon 
examination by imaging methods. They contain various cystic elements, epithe-
lia of various types, fat tissue, skin adnexa, cartilage, sometimes also fragments 
of bones and teeth [3, 12, 22, 23]. Computer tomography (CT) and magnetic 
resonance imaging (MRI) are of use in clarifying the scope of the tumour, can 
accentuate components with various density and provide valuable information 
about any potential spread beyond the orbit [3, 12]. In therapy the method of 
choice is early excision of the tumour, if possible sparing the eyeball [2, 12, 14, 
19, 22]. Complete removal of the tumour is very demanding due to its close 
linkage to the optic nerve and extraocular muscles. 

CASE REPORT

The case report relates to a girl born from a physiological 
pregnancy, without prenatal or perinatal risks, in whom the 
parents noticed a “manifestly larger” right eye at the age of 
four months. Proptosis of the right eyeball was objectively evi-
dent, with rapid progression (fig. 1). At the age of five months 
an MRI examination of the orbit was performed at the district 
centre, with a finding of pronounced proptosis of the eyeball 
with stretching of the optic nerve and enlargement of the ri-
ght orbit with a content of matter of various density. At this 
point lymphangioma and lymphangioma hemangioma were 
considered in differential diagnostics. With regard to the loca-
lisation and close contact with the optic nerve, enucleation 
of the right eyeball with radical resection of the tumour was 

proposed. Within the framework of second-opinion the pa-
tient was taken to the Paediatric University Hospital Brno, 
where CT of the orbits, including CT angiography, was perfor-
med at the age of nine months. In local eye therapy, the girl's 
parents applied brinzolamide and lubricants to her right eye 
due to the risk of elevation of intraocular pressure as a result 
of compression of the eyeball by the tumour masses, and in-
cipient lagophthalmos resulting from massive proptosis and 
chemosis of the conjunctiva. With regard to the result of CT 
of the orbits, the character of saturation and the course of 
the tubular structures in the tumour, the originally considered 
diagnoses were abandoned. The structure of the tumour was 
described as markedly heterogeneous, with numerous tubu-
lar and cystoid formations with isolated calcifications and pro-
nounced multiplication of fat tissue. The expansive character 
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Fig. 1. Proptosis of right eyeball with facial asymmetry. 
Photograph obtained at the age of 14 months

Fig. 2. CT examination at the age of 9 months with 3D re-
construction of facial skeleton, with evident enlargement 
of the right orbit 

Fig. 3. MRI examination at the age of 10 months with 
evident proptosis of the right eyeball and stretching of the 
optic nerve

Fig. 4. Perioperative photograph with evident cystic for-
mation and extracted fat tissues

of the tumour masses was also spatially clarified by means of 
3D reconstruction (fig. 2). In differential diagnostics we consi-
dered intraorbital teratoma or dermoid cyst. At the age of ten 
months, a biopsy of the tumour masses was conducted, as 
well as a supplementary MRI examination of the orbits (fig. 3). 
Macroscopically, the sampled tissue had the appearance of 
multiple pink particles of elastic consistency, with occasional 
slits, with a content of viscous yellow matter. Microscopically 
there was a dominance of fat tissue, also cystic formations co-
vered by the squamous epithelium, skin adnexa – sebaceous 
glands and hair follicles. All the tissues were merely mature, 
of highly organised arrangement. Due to constantly growing 
proptosis, the girl was at risk of loss of visual functions. Par-
tial resection of the tumorous matter was indicated, with an 
endeavour to preserve the right eyeball including visual func-
tions. At the age of fourteen months the girl underwent par-
tial surgical resection of the tumour in the right orbit under 
general anaesthesia. Course of operation: following peritomy 
of conjunctiva in the lower temporal quadrant and fixation of 
the inferior oblique muscle, the tumour masses in this region 
were partially removed. There followed fixation of the lateral 
rectus muscle and resection of a number of cystic formations, 
the largest of which reached the dimensions of approximately 
4 cm in diameter, others had a dermoid appearance or con-
tained whitish mucoid matter. Cartilage was found periope-

ratively in one of the cystic formations. Following resection 
of the cystic formations, there was evident impression of the 
bone of the edge of the orbit on its lower edge. In the place 
of the resected cysts there were evident cavities. The operati-
on was completed by suturing of the conjunctiva. At the end 
of the operation the right eyeball was without proptosis, in 
symmetrical position with the left eyeball (fig. 4).

The extirpated tumorous masses and cystic formations 
were sent for a histological examination. In the histologi-
cal examination, a mixed tumour was described in the first 
sample of the biopsy, in which mature fat tissue predomi-
nated. The second most frequently occurring component 
macroscopically was narrow slits filled with wax, histologi-
cally covered by a keratinising squamous epithelium of skin 
including skin adnexas. A solid-cystic tumour of variegated 
appearance was determined in the second sample. It was 
formed by various mature tissues which could be derived 
from all three germinal layers (“tridermoma”): squamous 
skin epithelium with adnexa (derivates of ectoderm), intesti-
nal and stomach epithelium (derivates of endoderm), musc-
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Fig. 5. One of the histological samples showing intestinal 
mucosa. Haematoxylin and eosin, enlarged 200x

Fig. 6. MRI examination 6 weeks after surgery. Persistent 
enlargement of the right orbit, eyeball now without prop-
tosis, optic nerve sigmoid-coiled

Fig. 7. Photograph obtained six months after surgery. Persistent medium range mydriasis of the right eye and slight facial asymmetry

le tissue, fat tissue, cartilage and bone (derivates of meso-
derm). They were arranged in a highly organoid manner, and 
so were reminiscent of the structure of normal organs, e.g. 
the wall of the stomach. None of the biopsy samples con-
tained immature or malignant tissues. On the basis of the 
histological examination, a definitive diagnosis of mature 
primary orbital teratoma was determined (fig. 5). 

In the postoperative period there was a progressive re-
sorption of the postoperative swelling, haematoma of the 
eyelids and chemosis of the conjunctiva. Six weeks after the 
operation a preferential looking test was conducted with the 
following result: Concentration of attention 1; Eye contact 1; 
Cardiff test: Vision to 1 m binocularly 1.0; the girl responds 
binocularly and monocularly reliably even to the thinnest li-
nes. At the same time a follow-up MRI examination of the 
orbits was performed, which confirmed a significant re-

gression of the proptosis with regression of the tumorous 
content of the orbit, with residue in the cone of the orbit in 
close contact with the now sigmoid-coiled optic nerve, in-
frabulbar residue and in the surrounding area of the lateral 
rectus muscle (fig. 6). The condition in long-term, 6-month 
observation is stationary. The cosmetic effect is very favou-
rable with only slight facial asymmetry, on the right there is 
very discrete enopthalmos visible and persistent medium-
-wide pupil with slightly delayed photo-reaction. Motility of 
the right eyeball is without restriction, the cornea is smooth, 
glossy and transparent (fig. 7).

DISCUSSION 

Teratomas are congenital tumours from germinal cells, 
which contain components of three germinal layers. They 
are classified as “mature” or “immature” according to the 
degree of cell differentiation [5, 17, 21, 24]. Teratomas 
in childhood primarily appear in extragonadal location. 
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The most common are teratomas of the sacrococcygeal 
region, head and neck [2, 3, 8]. Extragonadal teratomas 
originate from pluripotent primordial germinal cells. A 
number of theories exist concerning the pathogenesis 
of these extragonadal tumours. One theory presumes an 
abnormal migration of germinal cells into the region “clo-
se to the median line” (head, mediastinum, sacrococcy-
geal region), with their subsequent further proliferation. 
Another hypothesis indicates their origin rather from ba-
sic somatic cells with full genetic coding, in which these 
somatic cells could theoretically produce other types of 
cells without them being germinal cells [2, 3, 12].  

Orbital teratomas, unlike very frequent dermoid cysts, 
appear very rarely [3, 17]. A teratoma may grow secondarily 
into the orbital space from the paranasal cavities, cavernous 
sinus or pterygopalatine fossa. Teratomas may spread via 
the periorbital sinus or via the upper orbital fissure, and the 
condition may be further complicated by intracranial spread 
of the tumour [2, 3]. 

Histopathologically, orbital teratomas are usually well diffe-
rentiated tumours of a benign nature. In 90% of cases, terato-
mas contain all 3 embryonic layers [2, 3]. This also applied to 
our patient. Alkatan states that 20% to 40% of paediatric te-
ratomas may contain also a small amount of immature (undi-
fferentiated) tissue [3]. A small admixture of undifferentiated 
cells in a small child does not worsen the prognosis [2, 3]. 
Malignant, thus predominantly undifferentiated teratomas 
occur rather in older children, and their incidence is low [2, 3].  
Multiloculation, formation of cysts, calcification, ossification 
and admixture of fat tissue are indicators of benign teratoma 
[2, 3]. A malignant reversal over the course of time is manifes-
ted only in a very small percentage of benign teratomas [2, 3].

Clinically, orbital teratomas are usually manifested very 
soon after birth [7, 17]. Proptosis of the eyeball is often evi-
dent already in the first weeks of life, and progresses as a 
consequence of an accumulation of fluid or epithelial cells 
in blind cystic formations [1, 2, 4, 12, 14, 15, 22, 23]. Despi-
te the fact that this mostly concerns tumours of a benign 
nature, they may cause facial deformities as a result of ra-
pid growth, destructive exophthalmos or exposure kerato-
pathy, corneal ulcers and in extreme cases perforations [3, 
4, 12, 14, 15, 19, 22, 23]. In the preoperative period, it is 
appropriate to apply local anti-glaucomatous agents and 
lubricants in order to prevent complications, as was the 
case of our patient. With regard to the fact that teratomas 
may contain variously differentiated tissues in various ra-
tios, they do not have a specific finding upon examination 
by imaging methods. They may contain various cystic com-
ponents, epithelia of diverse types, fat, skin and skin ad-
nexa, cartilage, and sometimes also fragments of bones and 
teeth [3, 12, 22, 23]. Kostolná states that upon a finding of 
a tooth in the tumorous mass it is necessary to differentia-
te the teratoma from an odontogenic dermoid cyst similar 
to teratoma, which however as a rule does not contain all 
three germinal layers [17]. Upon ultrasonic examination, 
teratomas manifest fluctuating echogeneity, there are evi-
dent potential deposits of calcifications or bone fragments 
which can be identified by a simple X-ray image [1, 12]. CT 

and MRI are highly beneficial and clarify the scope of the 
tumour, accentuate the components of various density and 
provide valuable information about any applicable extraor-
bital spreading [3, 12]. 

In therapy, early surgical excision is recommended, if possi-
ble with preservation of the eyeball [2, 12, 14, 19, 22]. With 
regard to the close linkage to the optic nerve and extraocular 
muscles, complete removal of the tumour is highly deman-
ding. Resection of the tumour eases perioperative aspiration 
of fluid from the cystic formations [12]. In some cases, a ra-
dical surgical solution is indicated in the form of enucleation 
of the eyeball or exenteration of the orbit, with subsequent 
application of epithesis. A radical surgical solution is applied 
more frequently in the case of malignities of the orbit [6, 
9-11, 13, 16, 18, 21, 24]. Upon affliction of the intracranial ca-
vities, combined craniotomy with orbitotomy is required for 
the removal of the tumour [7, 12]. 

The scope of the orbital teratoma and the size of the prop-
tosis often excludes the possibility of preservation of the eye-
ball. Alkatan and Baydia document total resection of a conge-
nital orbital teratoma with the necessity of enucleation of the 
eyeball [3, 4]. However, in rare cases it is possible to preserve 
the visual functions in the affected eye. Chang and Mee do-
cument excision of an orbital teratoma with the preservati-
on of visual functions [8, 20]. In our patient we succeeded in 
performing a partial sight-preserving resection of the orbital 
teratoma, in which the examination of preferential vision in 
the postoperative period documents preservation of visual 
functions. The long-term prognosis depends upon a histolo-
gical differentiation of teratoma tissues and the scope of the 
tumour [2, 12]. The tumour residue may in isolated cases lead 
to later recurrence and in rare cases even to malignant rever-
sal [2, 4, 12, 22, 23]. The scope of the tumour in our patient 
did not enable the performance of total resection of the te-
ratoma with preservation of the eyeball. With regard to the 
very favourable histological differentiation, later recurrence 
and malignant reversal of the small orbital residue of the tera-
toma in our patient is improbable. The benefit of partial sight-
-preserving resection of the orbital teratoma in our patient 
consists in the excellent postoperative cosmetic appearance 
and preservation of visual functions.

CONCLUSION

Professional ophthalmologists should have an awareness 
of the possible incidence of rare orbital tumours in child-
hood age, in which heterogeneous histological characteris-
tics are typical. In pathological and radiological diagnostics, 
orbital teratoma is attested to by a complex of pathological 
tissue including fat areas and calcifications. Timely and ac-
curate diagnosis enables early surgical resection of the orbi-
tal teratoma with a satisfactory cosmetic result, consisting in 
preservation of the eyeball and visual functions.

The case report was presented as a lecture at the pro-
fessional event VI. Trendy v dětské oftalmologii a strabolo-
gii [VI. Trends in Pediatric Ophthalmology and Strabismus], 
26 – 27 October 2018, Litomyšl.
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