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Nine-year-old girl with a respiratory epithelial cyst of the orbit

N. Weegerink', J. Van Goethem?,S. De Schepper', T. Van de Velde® and B. Schmelzer'

'Department of Otorhinolaryngology and Head & Neck surgery, *Department of Pathology, *Department of
Ophthalmology, Middelheim General Hospital, Antwerp, Belgium

Key-words. Respiratory epithelial cyst; orbit

Abstract. Nine-year-old girl with a respiratory epithelial cyst of the orbit. Objective: Here we describe the clinical and
histopathological characteristics of a nine-year-old girl with an intraorbital mass of the left orbit, and review the relevant
literature.

Results: Imaging data and surgical biopsy revealed an intraconal cystic lesion in the medial-inferior quadrant of the left
orbit. The cyst was lined with ciliated pseudostratified epithelium, consistent with a respiratory epithelial cyst of the orbit.
Cyst marsupialisation and partial mass removal alleviated symptoms, and no cyst recurrence was observed during follow-
up. The literature suggests that this is an uncommon cause of a cystic orbital mass.

Conclusion: Respiratory epithelial cysts of the orbit should be considered in the differential diagnosis of intraorbital
masses. Surgical excision of such a lesion should be limited to avoid damaging orbital structures. Respiratory epithelial

cysts of the orbit generally follow a benign course, and recurrence of ocular symptoms is rare.

Introduction

The term choristoma refers to microscopically
normal cells or tissues in abnormal locations. Such
lesions are typically benign and do not show
aggressive  growth or transformation into
malignancy. The most common choristomatous
cysts of the orbit are dermoid and epidermoid
cysts.! Both of these cyst types are lined by
keratinizing stratified squamous epithelium, but
dermoid cysts include skin appendages, like
sebaceous glands, sweat glands, and hairs. These
cysts frequently occur in the superotemporal and
superomedial orbit.?

Orbital cysts lined with respiratory epithelium
generally occur as sino-orbital mucocoeles.’ A
mucocoele is a common entity that develops due to
prolonged obstruction of paranasal sinus outflow.
This cystic invagination of mucous membrane is
lined with pseudostratified ciliated columnar
epithelium, including goblet cells. Accumulated
secretion creates pressure that causes sinus wall
expansion and, in more advanced stages, bony wall
erosion.* Mucocoeles always communicate with
the adjacent paranasal sinus.’ Isolated respiratory
epithelial orbital cysts can also occur following
trauma or surgery. Acquired respiratory epithelial
cysts are typically nasally located. Primary
choristmas develop without associated sinus

disease and connection to the paranasal sinus. The
exact pathogenesis of primary choristomas is
unclear, they most likely arise from endodermally
derived respiratory epithelium that becomes
sequestered in the orbit during paranasal sinus
development.'*

In the present case report, we describe the clinical
characteristics of a nine-year-old girl with a
respiratory epithelial cyst of the orbita. We also
present an overview of the respiratory epithelial
orbital cysts described in the literature.

Case report

A nine-year-old girl presented with increasing
prominence of her left eye over several months.
Both eyes had a visual acuity of 1.0 with normal
colour vision. External ocular and fundoscopic
findings were normal, apart from proptosis of the
left eye. Pupillary responses to light were normal.
Movements of the left eye were painful but not
restricted.

Computed tomography (CT) revealed an intra-
conal mass of 15x20 mm around the optic nerve in
the left orbit, anteriorly displacing the left eyeball.
No defects were observed in the orbital wall
(Figure 1). Magnetic resonance imaging (MRI)
showed a large lobed cystic mass of 27 x20 mm in
the medial-inferior quadrant of the left orbit, with
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Figure 1

Computed tomography of the orbit in the axial plain reveals an
irregular but well-circumscribed intraconal mass of the left
orbit. The globe is anteriorly displaced. The axial and coronal
diameters are 15 mm and 20 mm, respectively. The orbital
muscles are not involved, but the mass surrounds the optical
nerve. The bony orbital wall is intact. Maxillary sinusitis is
present, but the ethmoidal sinuses are clear.

no involvement of the extra-ocular eye muscle or
optic nerve. A lymphangioma or haemangioma was
suspected (Figure 2).

Endoscopic endonasal biopsy was performed
through the ethmoidal sinus under the guidance of
3D navigation. During surgery, the lamina
papyracea and orbital septum were opened to access
the intraconal orbital space. The cyst was
marsupialised, and the mass was only partly
removed to avoid damaging the optic nerve.
Histopathological examination showed ciliated
pseudostratified columnar epithelium with goblet
cells (Figure 3), confirming the diagnosis of
respiratory epithelial cyst of the orbit.

The postoperative course was uneventful. The
girl experienced only mild oedema for a few days,
with no diplopia or vision loss. Two years later, the
tumour was barely visible on MRI (Figure 4). The
proptosis of the left eye completely disappeared.
Over several years following surgery, orthoptic
examination, biomicroscopy, and fundoscopy find-
ings have remained normal.

The patient had no history of trauma or surgery
of the paranasal sinuses, and imaging showed no
connection between the cyst and the paranasal

N. Weegerink et al.

Figure 2
T1-weighted axial magnetic resonance imaging reveals a
multilobular cystic mass of 27 x20 mm in the medial-inferior
left orbit. No involvement of the extra-ocular muscles or the
optic nerve is observed.

sinuses. CT scanning revealed some opacification
of the maxillary sinuses; however, the ethmoidal
sinuses were clear and the patient had no history of
chronic sinus disease.

Discussion

The present case report describes the clinical
characteristics of a nine-year-old girl with a
respiratory epithelial cyst of the orbit. This patient
presented with proptosis of the left eye and painful
eye movements, but no mobility deficits.

Congenital respiratory epithelial cysts of the
orbit are rare choristomas caused by abnormal
intraorbital sequestration of respiratory epithelium
during development of the maxillary or sphenoid
sinuses. These cysts are often detected later in life
due to their slow progression. Common presenting
symptoms of respiratory orbital cysts include
proptosis, mild abduction deficits, and eyelid
swelling. However, massive cysts can cause
substantial impairment of orbital function.” Kemp
et al * reported a case of a child with strabismus and
amblyopia secondary to a respiratory epithelial cyst
of the orbit.
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Figure 3
Photomicrograph of the orbital mass with hematoxylin and
eosin staining. A) The whole view shows a multicystic lesion
measuring 0.7 cm in diameter. B) The detailed view shows thin
fibrous cyst walls lined with a regular-looking respiratory type
of epithelium that is pseudostratified, columnar, and ciliated
with occasional goblet cells.

Respiratory epithelial cysts are benign and
typically do not undergo malignant transformation.
Management of these cysts depends on their
location and the related symptoms. Surgical
extirpation carries a high risk of permanent orbital
injury, especially if the cyst is adherent to the optic
nerve and apex.” However, most cysts can be
removed by conservative excisional surgery with
excellent results. Even with incomplete surgical
excision, there have been no reports of recurrence
or residual ocular abnormalities.” In the presently
described case, the respiratory epithelial orbital
cyst was barely visible upon MRI at two years after
diagnosis. The cyst further regressed after surgery,
even without additional treatment.

In the majority of respiratory epithelial cysts,
histopathological examination reveals obscuration
or even loss of apical cilia from the pseudostratified
columnar epithelium.**'" Confirmation of a respira-
tory epithelial lining requires demonstration of the
presence of cilia in at least some cells. However,
elevated intracystic pressure can cause normal
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Figure 4
T2-weighted axial magnetic resonance imaging reveals a small
retrobulbar cystic mass medial of the optic nerve and next to
the medial rectus muscle of the left orbit.

respiratory  pseudostratified ciliated columnar
epithelium to become flattened withoutcilia, and
atrophic. The difficulty in recognizing cilia in the
lining of respiratory epithelial cysts may at least
partly account for their underdiagnosis.’

Table 1 presents an overview of primary respira-
tory epithelial cysts of the orbit that have been
previously described in the literature. The
characteristics of the presently reported case were
in line with the previously published case reports.
Such primary cysts are very rare, and only a few
case reports have been published. Respiratory
epithelial cysts of the orbit can also occur after
orbital or paranasal sinus trauma. In their report of
a respiratory epithelial orbital cyst adjacent to the
frontal sinus, Eggert et al."” found no connection to
the sinus, but could not rule out occult trauma.
James et al.’ described three cases of respiratory
epithelial orbital cyst, each of which had a history
of prior trauma or sinus surgery. Morris and
Fleming" reported two similar cases. Neves et al."
described the case of a respiratory epithelial cyst in
the inferior orbit, which was detected a few months
after an orbital floor fracture.

As shown in Table 1, the ocular symptoms in
primary respiratory epithelial cysts are mostly mild.
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Table 1
Previously reported primary respiratory epithelial cysts of the orbit
Reference |Sex Age at Orbital location | Symptoms Surgical details Imaging
presentation
(years)
Newton et |Female |23 Superotemporal |Proptosis, mildly impaired | Encapsulated cyst Ultrasound: 20-mm cyst
al® abduction, increased adherent to optic nerve CT: superotemporal mass
intraocular pressure, and superior rectus, with medial displacement
superotemporal choroidal |extending into muscle of globe and optic nerve,
folds cone moulding of lateral orbital
wall
Eggert et |Female |88 Superomedial Preseptal cellulitis, Cyst ruptured CT: superomedial mass
al."® exotropia, and hypertropia adjacent to frontal sinus
with no continuity, thinning
of orbital roof
Morris et  |Male |37 Temporal Proptosis Decompression and CT: temporal cystic mass
al.? aspiration of sebaceous of 20x20x25 mm with
material medial displacement of
lateral rectus and optic
nerve, moulding of temporal
orbital wall
Female |35 Superotemporal | Proptosis, inferior Cyst beneath periosteum |CT: superotemporal cystic
and medial globe of lateral orbital wall, mass of 15x10x5 mm with
displacement, afferent behind lacrimal gland defect in lateral orbital wall
pupillary defect
Mee et Female |6 Temporal Temple swelling, cystic Intact excision, bone CT: large cystic mass
al.”? mass behind lateral orbital |remodelling was observed |in temporal fossa with
rim extension through a lateral
orbital wall defect (10 mm)
into lateral orbit
Female |26 Superior Upper eyelid swelling, Intact excision CT: cystic mass between
soft and smooth superior rectus and levator
subconjunctival swelling, palpebrae extending to
palpable cystic lesion of equator of globe
15 mm
Male |38 Superotemporal |Upper eyelid swelling, Excision from under CT: superotemporal cystic
inferior and medial periosteum, aspiration of |mass with scalloping of
globe displacement, brownish watery fluid orbital wall extending into
enophthalmos orbit and displacing globe
Tay et al” |Male |52 Superomedial Headache, proptosis, Adherence to lateral rectus |CT: large retrobulbar cystic
deteriorating vision, and optic nerve, with mass, with intraconal
afferent pupillary defect, |extension to annulus of extension, and optic
optic atrophy, reduced Zinn nerve displacement and
ocular ductions, diplopia, |Post-operative symptoms: |compression
lagophthalmos with blindness due to central
keratopathy, paresthesia of |retinal artery obstruction,
supraorbital nerve complete ophthalmoplegia,
ptosis
Female |30 Superior Proptosis, blindness, Excision and CT: massive intraconal
afferent pupillary defect, |marsupialization of cystic mass beneath optic
optic atrophy, exotropia, |multiple cysts nerve with depression
severely restricted eye Post-operative symptoms: |of orbital floor, and
movements enophthalmos, ptosis, extension to orbital apex,
anaesthetic cornea sphenoid, nasopharynx, and
infratemporal fossa
Kemp et |Female |3 Temporal Esotropia, amblyopia, Cyst ruptured with leakage | MRI: mass lateral osseous
al® abduction limitation, of keratinaceous debris, wall with globe dystopia
soft fullness of lateral dissection of entire cyst and displacement of lateral
upper eyelid, nasal globe |wall rectus muscle
dystopia, subconjunctival
lesion
Thanos et |Female |24 Superomedial Upper eyelid swelling Excision of post-septal CT: cystic mass of 9x9x
al? cyst with adherence to 15 mm in medial aspect of

anterior medial wall

upper eyelid and anterior
medial orbit, above medial
canthus and lacrimal sac,
and extended from the
trochlea along medial
orbital wall toward orbital
apex, scalloped supraorbital
rim
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Computed tomography can be a very valuable tool
in the diagnosis of orbital masses, and magnetic
resonance imaging can provide useful supplement-
ary information regarding the involvement of
surrounding structures. Respiratory epithelial cysts
of the orbit can cause displacement and sometimes
invasion of the surrounding structures. Although
surgical excision is a delicate procedure, most
reported cases have shown an uneventful post-
operative course. There are several different
approaches to removing intra-orbital masses, and
the choice depends on the mass location, size, and
extension. Surgical excision can be performed
using an eyelid crease incision, transconjunctivally
using a lateral or medial orbitotomy, or via an
endoscopic transnasal approach.”*** The benign
nature of respiratory epithelial cysts of the orbit
warrants the use of conservative surgical excision.

Conclusion

Respiratory epithelial cysts of the orbit should be
considered in the differential diagnosis of intra-
orbital masses. Common presenting symptoms of
respiratory orbital cysts include proptosis, mild
abduction deficits, and eyelid swelling. Surgical
excision of the lesion should be limited to avoid
damaging orbital structures. Respiratory epithelial
cysts of the orbit generally follow a benign course,
and recurrence of ocular symptoms is rare.
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