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Purpose: Orbital teratoma can be removed in order to preserve the bulb.

Observations: Case report of a newborn with an orbital tumor. After spontaneous birth, a massive bulbus pro-
trusion on the left side was observed. Magnetic Resonance Imaging (MRI) diagnosis showed an intraorbital cystic
lesion containing solid parts and displacing the bulbus oculi. Suspecting a teratoma, primarily a cystic puncture
was performed on the first day of life. On the 3rd day of life, cystic lesion was completely resected while pre-

serving the bulbus. Histologically a mature cystic teratoma was observed.

Conclusion and Importance: This case shows how important prenatal diagnostics is in order to plan the necessary
birth preparations in advance and that a bulbus-preserving surgery in orbital teratoma is possible. In the absence
of yolk-salk tumor it is associated with a good prognosis.

1. Introduction

Teratomas are the most common intracranial tumors in newborns.’
However, localization in the orbit is very rare with 0.8%.> They consist
of all three germinal layers and are mostly well differentiated and
benign.® Malignant teratomas have rarely been described.” In the liter-
ature, exenterating of the bulb is reported as primary therapy in indi-
vidual case reports, but is rather realized only after complications such
as exposure keratopathy and perforation.” ® In our case as also described
in literature,” the teratoma could be removed in order to preserve the
bulb.

2. Case report
2.1. Clinical history

A female baby was born at term after an uneventful pregnancy,
including a prenatal ultrasound examination of the head in the 30th
week which showed no anomaly. The newborn was the fourth child of
non-consanguineous parents of Tunisian origin; the family history
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revealed no hereditary diseases. At birth, a massive protrusio bulbi on
the left side was present.

The ophthalmological examination showed a large protrusio and
displacement of the left bulbus towards the superior nasal side (Fig. 1A).
A more in depth examination was not possible even with manual eyelid
opening, due to the massive displacement. The anterior part of the right
eye was normal. Due to neurological monitoring of the pupil light re-
action, fundoscopy could not be performed on the first day of life. The
general neonatological examination revealed no other pathologic find-
ings or tumorous disease.

The MRI of the skull, performed under general anesthesia on the first
day of life, showed a partly cystic, partly solid intra-orbital lesion dis-
placing the optic nerve and the vessels to the nasal side (Fig. 2A). To
relieve this extreme displacement, orbital decompression was performed
by a trans-conjunctival access immediately thereafter. Eight milliliters of
an amber colored liquid were punctured. After the procedure, the bulbus
was moved to an origin position and the left pupil showed reaction to
light exposure.

Cytological, a cell population positive for the pancytokeratin marker
CK22 was found, suggesting epithelial cells of unknown origin. This
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finding was compatible with the presence of a teratoma and made a glial
lesion unlikely. The evidence of positive beta trace protein indicated
parts of cerebrospinal fluid.

On the 2nd day of life, fundoscopy showed a bilateral central
praeocclusion with intra-retinal flame hemorrhage (Fig. 1C and D). MRI
angiography excluded a cavernosus sinus venous thrombosis.

After an interdisciplinary discussion with colleagues from maxillo-
facial surgery, pediatric neurosurgery, neonatology and pediatric
oncology, a tumor resection with bulbus preservation was planned on
for the third day of life. A small frontal-orbito-zygomatic approach was
used to access the orbit with the aid of neuronavigation (Brianlab,
Munich, Germany). After ultrasound imaging of the cyst and bulbus, the
cystic sac was bluntly freed while protecting the eye muscles. To gain
further access to the caudal circumference of the cyst, the sac was
opened to release its tension. This allowed for complete macroscopically
mobilization and enucleation of the cyst (Figs. 2C and 3D). The intra-
operative frozen section examination confirmed the suspicion of a
mature teratoma. Due to the expansive growth of the cystic lesion, the
orbital floor and lateral orbital wall were missing at the time of surgery.
The eroded and enlarged orbital space and bone were reconstructed
using autologous bone replacement gained from a small frontal crani-
otomy (10 x 20 mm) in order to avoid enophtalmos in the future
(Fig. 2B). Subsequently, the frontal craniotomy bone fragment was fixed
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with resorbable plates and pins, the temporal muscle was refixated and
the skin was closed in ordinary fashion using resorbable sutures. In the
postoperative MRI, no residual tumor was seen. The infant showed a full
clinical recovery, while the peri-postoperative blood loss was minimal,
and no blood transfusions were needed.

Lid opening was possible spontaneously, allowing occlusion therapy
to be started in order to avoid amblyopia. The patient was discharged
with analgesics and a topical steroid therapy, which could be stopped
after 2 weeks.

Alpha-fetoprotein (AFP) and beta-HCG are useful biomarkers in
malignant germ cell tumors. In our case, AFP at diagnosis was high but
in the normal range for a newborn (11’394 klU/L, ref. < 5.8 klU/L). In
the follow-up, AFP levels constantly decreased, as expected, with a
follow-up at 4 months of age showing a value of 70.3 kIU/L. Beta-HCG
was always in the normal range (<0.8 1U/L, ref. < 3 IU/L).

2.2. Follow up

Three months postoperatively, a control MRI showed a fully normal
brain parenchyma with age-appropriate myelination; there was no evi-
dence of residual tumor or local relapse. The retinal hemorrhage was
completely resorbed. Six months postoperatively, a slight regression of
the left abductor nerve palsy was observed. There was residual

Fig. 1. A At birth the eye globe (x) is luxated cranially and medially out of the Orbit.

B After surgery the eye globe returned into correct vertical position.
C Fundus picture on 2nd day of life with bleeding, right eye.
D Fundus picture on 2nd day of life with bleeding, left eye.
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asymmetry of the lid fissure and minimal anisocoria (about 1 mm) with
relative mydriasis of the left pupil with preserved reflex to light expo-
sure. The baby fixed the left lateral field and could move her left eye over
the midline. The visual acuity equivalent was symmetrical. The occlu-
sion trial showed symmetrical a good acceptance. Amblyopia could not
be definitively ruled out, but a large refractive asymmetry was consid-
ered unlikely to develop. The occlusion therapy was temporarily
stopped for symmetrical visual acuity. The fronto-temporal skin incision
was completely healed, the resected frontal bone piece and the crani-
otomy showed very good ossification, leading to an overall good
cosmetic result (Fig. 1B).

2.3. Ophthalmic pathology

Macroscopically, a predominantly cystic lesion of 15 x 29 x 15 mm
was observed (Fig. 3D). Histologically the excised tissue contained parts
of compact collagenous tissue, parts of fatty tissue as well as parts of a
cyst sac lined with a multilayered, non-keratinizing squamous cell
epithelium (Fig. 3B and C). Furthermore, smaller cysts lined with plexus
choroideus or gastrointestinal epithelium with multiple goblet cells and
secretion with strong positive staining of periodic Acid-Schiff (PAS)
were present. Lymphocytic infiltration was found in the surrounding
stromal tissue. In addition, bone tissue (Fig. 3A), musculature and
cartilage were found. Immature neural or yolk-sac tumor suspicious
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structures were not found. There was no clear-cut positivity for AFP,
Glypikan 3 was negative.

2.4. Final histological diagnosis

Mature cystic teratoma, GO according to Gonzales-Crussi grading
system was observed. No immature or yolk-sac tumor suspicious struc-
tures seen. No clear-cut AFP-staining.

3. Discussion

This case report describes a newborn with a huge mature intraorbital
teratoma, which could be removed in toto with preservation of the eye
bulb. The first line therapy of mature teratomas is early surgical resec-
tion due to their potentially rapid local growth and benign histology.
Interestingly, in our case but also in another case report,® the huge
protrusio bulbi was not suspected prenatally. In both cases, the last
antenatal ultrasound was performed routinely around the 30th week of
pregnancy and showed no anomaly; this points out the fact that these
lesions can grow massively during the third trimester.

Due to the expansive growth of the cystic lesion the orbital floor and
lateral orbital wall were missing at the time of surgery. To restore
binocular vision and fronto-orbital skull growth, the symmetric recon-
struction of the bony orbital vault is important. Free full-thickness

Fig. 2. A The cystic lesion contains liquid (1) and solid (s) components and is in contact to the optic nerve (*).

B A cranial vault fragment has been used to form the orbital floor (- «).

C Intraoperative findings after coronal access with frontal craniotomy. The teratoma occupies the space of the lateral orbit with resorption of the lateral orbital wall
and orbital floor (a, anterior; p, posterior; m, medial; 1, lateral; lac, lacrimal gland; ter, teratoma).
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Fig. 3. A Histology: Tissue of all three germinal layers: Mature bone tissue.
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B Histology: Mature keratinizing squamous epithelium with mature adnexal structure.

C Histology: Cyst lined with not-keratinizing multilayered epithelium.
D Enucleated cyst, view from outside.

autologous bone grafts from the parietal calvaria have been used to
reconstruct the orbital floor and lateral orbital rim. The grafts were fixed
simply with slow-resorbing sutures (polydioxane). No titanium fixation
plates were used since growth related bone remodeling leads to un-
controllable and potential intracranial migration of non-absorbable
foreign material. Calvarial bone donor sites undergo full spontaneous
bone regeneration if performed in the first year of life due to the bone
inductive nature of the underlying dura — thus an exclusive ability of the
neurocranium but absent in the midfacial skeleton.

Complete surgical cyst removal is curative but may have significant
complications. First, nerve palsies may ensue, but are usually transient.
Nevertheless, they must be recognized, so that occlusion therapy of the
healthy eye can be started early to avoid future amblyopia. Second, optic
nerve compression (through the mass effect) or lesion (through manip-
ulation during surgery) may lead to vision impairment. It is therefore
critical to implement tight ophthalmological follow-up to detect asym-
metry in the visual acuity. Further complications of bulbus-saving sur-
gery are described in the literature such as diplopia, bony defects and
facial growth disorders, among others.® Close interdisciplinary collab-
oration between ophthalmologists, pediatric neurosurgeons and maxil-
lofacial surgeons, with specific pediatric surgical expertise, is mandatory
in order to achieve the best results in terms of long-term oncological
control as well as orbital development with visual rehabilitation.

On the second day of life, a central vein preaocclusion with pro-
nounced flame hemorrhage appeared surprisingly on both sides,
showing complete spontaneous regression. Initially a plausible cause of
a sinus vein thrombosis was excluded with MRI. Possibly the bleeding

occurred due to the orbital mass in combinations with pressure under
spontaneous delivery. We recommend to go for cesarean section if these
pathologies are detected intra-uterine.

Teratomas are defined as germ cell tumors, composed of elements of
ectodermal, mesodermal and endodermal element. Grading of gonadal
and extragonadal teratomas follow the degree of maturity of tissues as
compared to the age of individual patient. Most congenital teratomas,
also in the orbit are mature.>® The cystic architecture is predominant.
For a diagnosis of mature teratoma all tissue components must be
mature. Immature teratomas contain immature neuroepithelial tissue.’
Sarcomatous elements are considered as a poor prognostic factor in
gonadal teratomas, as are yolk sack tumor component.'® Prenatal gen-
eral biology is evolving as a crucial background.'°

Postoperatively there was a sixth nerve palsy on the left side and
therefore an amblyopia therapy was initiated. At six months follow up a
slight regression of the left nerve palsy and a symmetrical visual acuity
was shown. The significance of the diagnostic detection of AFP in serum
is controversially discussed.'’ According to a review by Morreddu et al.,
the preoperative AFP concentration is a good prognostic marker for
newborn with teratomas.®

4. Conclusion

This case shows how important prenatal diagnostics is in order to
plan the necessary birth preparations in advance, as was unfortunately
not possible in our case. The case shows that a bulbus-preserving surgery
is possible and in the absence of yolk-salk tumor is associated with a
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good prognosis. The initial motility disorder is decreasing after one year
and currently does not require occlusion therapy because of symmetrical
visual acuity. However, close controls are essential.
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