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ABSTRACT

Aim: The aim of the study was to conduct a retrospective histo-
pathological and clinical analysis of benign tumors of the orbit in
children and adolescents treated in the Clinic of Pediatric Oph-
thalmology of the Medical University of Silesia in Katowice.
Material and methods: The study included 1344 patients, who un-
derwent surgical removal of nodular lesions in the Department of
Pediatric Ophthalmology of the Medical University of Silesia in
Katowice between 2010 and 2020. Tumors of the orbit constituted
23.7% (172 patients). The excised lesions underwent histopatho-
logical examination. The study group consisted of 97 girls (56.4%)
and 75 boys (43.6%) aged from 6 months to 17 years. The average
age was 3.7 +4.9 years. The patients were divided into four age
groups: 0-4 years, 5-9 years, 10-14 years, 15-18 years.

INTRODUCTION

Benign orbital tumors in children and adolescents are
found more often than in adults. They are characterized by
a different clinical picture, location and dynamics of devel-
opment [1-5]. These lesions can be primary, secondary or
metastatic [6-8].

Depending on the size and location, tumors may remain
asymptomatic or distort the outline of the orbit and as they
grow cause subsequent deformation and bone erosion, eye-
ball displacement and ocular motility disturbance, pressure
on the extraocular muscles, double vision, decreased visual
acuity, amblyopia, secretory function of the lacrimal gland
disturbance, deformation of the shape of the eyelids and
their drooping. Lesions in contact with the optic nerve in-
duce symptoms related to its compression. Moreover, a cyst
may rupture and cause local inflammation as a result of an
injury or spontaneously [2, 4, 7, 9-12]. Imaging tests are es-

CORRESPONDING AUTHOR

Results: In the above age groups, orbital tumors occurred in 71.5%,
13.4%, 9.3%, and 5.8%, respectively. Histopathology results most
often showed: dermoid cysts (47.1%) epidermal cysts (21.5%) and
dermolipomas (18%). The majority of dermoids arise in the up-
per temporal region from the frontozygomatic suture. All patients
underwent surgical excisions of lesions because of unpredictable
progression and possible complications. Eligibility for resection of
dermolipomas or lipomas depended on tumor size, concomitant
symptoms and cosmetic aspects.

Conclusions: According to our data, the most common benign
tumors in children and adolescents were dermoid and epidermal
cysts. Choristomas have typical locations and clinical picture.
Treatment of these lesions involves a surgical excision, and subse-
quent histopathological evaluation is always required.

KEY WORDS: benign tumors, orbit, histopathological diagnosis,
clinical picture, children.

pecially important in the diagnosis of orbital neoplasms, and
removed lesions should be subject to histopathological evalu-
ation [4, 7, 10, 11].

In terms of pathomorphology, non-malignant neoplasms
can be divided into: choristomas (growth of normal tissue
growing in an inappropriate place, a form of heterotopia; in-
cludes dermoid and epidermal cysts), hamartomas (excessive
growth of tissue in its anatomical place, e.g. hemangiomas)
and pseudotumors (inflammatory and other) [10, 11]. Katow-
itz et al. [10] published a summary of studies on lesions in de-
velopmental age diagnosed as benign orbital tumors. Almost
2,000 analyzed cases show a wide spectrum of diagnoses. The
most numerous group included inflammatory, infectious
and non-infectious (abscesses and tissue inflammations) dis-
orders. In addition, the following were distinguished: cystic
tumors, neurogenic, vascular, bony, histiocytic, and degenera-
tive lesions, as well as those related to injuries.
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AIM OF THE STUDY

The aim of the study was a retrospective clinical and histo-
pathological evaluation of benign tumors of the orbit in chil-
dren and adolescents undergoing surgical treatment based
on material of the Clinic of Pediatric Ophthalmology of the
Medical University of Silesia in Katowice.

MATERIAL AND METHODS

The analysis included 172 patients, 97 girls (56.4%) and
75 boys (43.6%), aged 6 months to 17 years (mean age 3.7 4.9
years), operated in the clinic in 2010-20120 due to the pres-
ence of benign orbital tumors. The subjects were divided into
4 age groups: 0-4 years, 5-9 years, 10-14 years and 15-18 years.
The removed lesions were submitted to histopathological veri-
fication. Tumor-like lesions were excluded from the analysis.

RESULTS

From October 2010 to August 2020, in the clinic, ocu-
lar tumors were removed in 1344 patients aged 6 months to
18 years (mean age 7.6 £5.9 years). Benign neoplasms ac-
counted for 54.1% of diagnoses, and nodular inflammatory
processes dominated among the remaining lesions. Tumors
were most often located in the conjunctiva (34.1%), on the
eyelids (24.7%), in the orbit (23.7%) and less frequently in the
corneal limbus (9.5%), the lacrimal caruncle (5.9 %) and the
plica semilunaris (2.1%).

Benign neoplasms of the orbit were removed in 172 pa-
tients. In the age groups 0-4 years, 5-9 years, 10-14 years,
15-18 years, the above-mentioned lesions occurred in 71.5%,
13.4%, 9.3%, and 5.8% of patients, respectively. Single, uni-
lateral tumors dominated. Only two children had coexistence
of a dermoid cyst and an orbital lipoma. The results of histo-
pathological examinations showed that in the treated patients
the most common were dermoid and epidermal cysts as well
as dermolipomas, classified as choristomas (Table I).

Children were qualified for surgery because of the gradual
enlargement of nodular lesions within the orbital tissues, as
well as epibulbar lesions that penetrated deep into them. In
older patients, cosmetic reasons prevailed. In most cases,
pathological symptoms were observed from the day of birth.
However, sometimes parents noticed the lesion later, when
the amount of periorbital fat began to decrease as the child
grew, allowing better visualization of the tumor. The lesions

were also detected accidentally during palpation, e.g. while
washing the face of a child.

All patients underwent a complete ophthalmological ex-
amination, supplemented by an ultrasound examination of
the eyes. In selected cases, computed tomography (CT) was
performed to assess whether the tumor models the orbital
bone or the eyeball. No reduction in visual acuity or abnor-
malities in the anterior and posterior segments of the eye
were found among the examined persons.

DISCUSSION

Among the operated patients, dermoid and epidermal
cysts accounted for 68.6% of all excised tumors. According
to the literature data [1, 3, 4, 7, 9, 10, 13-15], dermoids are
the most common benign lesions within the eyelids, corneal
limbus and orbit, which is consistent with the results of our
current and previous observations [5]. In terms of pathomor-
phology, there are 4 types of choristomas: dermoid, dermo-
lipoma, single-tissue choristoma and complex choristoma.
Dermoid cysts are the most common among dermoid tu-
mors. To confirm their presence, it is necessary to find ele-
ments of the skin adnexa, especially the lacrimal glands. In
contrast, epidermal cysts lack these adnexa [4, 8, 10].

Dermoid cysts are formed between the 3rd and 5th week
of fetal life as a result of the sequestration of the ectoderm
and/or mesoderm from the surface of the embryo and its
movement under the skin through the fetal closure lines of
the bones. This explains their typical location, most often in
the upper temporal part of the orbit, in conjunction with the
frontozygomatic suture (60-86%) or, much less often, in the
upper nasal part of the orbit, in conjunction with the fronto-
nasal suture (10% to 25%) [3, 4, 8-10, 12, 13, 16, 17].

Dermoid cysts are divided into superficial and deep [18].
The former are more frequent and usually appear up to the
age of 3. They are usually smooth, hard, removable and pain-
less nodules in the subcutaneous tissue, near the brow bone,
and the skin above them remains unchanged (Fig. 1, 2). They
are characterized by slow growth and usually do not cause
functional disturbances. [3, 8, 9, 11, 12, 15, 17]. Deep der-
moid cysts, on the other hand, often remain undetected for
many years, and their first symptom may be exophthalmos
or deformation of the orbit. They require detailed imaging
diagnostics in order to precisely plan the surgery [7, 9, 10, 13].

Table 1. Histopathological and clinical characteristics of benign tumors of the orbit in children and adolescents.

Histopathological diagnosis Number of children ‘Gender Age (years)
(n=172) Girls : Boys | 5-9 | 10-14 | 15-18
(ystis dermoidalis 81 44:37 65 9 4 3
(ystis epidermalis 37 19:18 27 7 1
Dermolipoma 31 18:13 17 6 5 3
Lipoma 19 13:6 13 1 3 2
Fibrolipoma 3 2:1 - - 2 1
Teratoma 1 1:0 1 - - -
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Figure 3. Epibulbar dermolipoma

Progression of dermoid cysts can be difficult to determine.
In the group we analyzed, children were qualified for surgery
taking into account presumable complications, including the
possibility of a cyst rupture. In some of the operated patients,
especially the older ones, fusion of the tumor with the orbital
periosteum was found, as well as bone deformities [3, 9, 10,
12,13, 15-17, 19]. As dermoids grow their wall becomes thin-
ner and the contents of the cyst (mainly lipids and keratin)
leak. As a consequence, chronic inflammation and fibrosis
begin in adjacent tissues. It is postulated that more than 2/3
of the excised cysts show different degrees of progression of
the inflammatory process in histopathological examination.
Additionally, the risk of developing inflammatory lesions in-
creases with age [10, 12, 16]. It is worth mentioning that after
early excision of tumors, no eyelid or eye dysfunctions were
observed among the treated patients and the cosmetic effects
were satisfactory.

Teratomas, which contain elements from all three germ
cell layers, are another rare type of tumors. They probably
arise from a primitive pluripotent germ cell, which then dif-
ferentiates into mature structures. An orbital teratoma can
be cystic or solid and causes exophthalmos, which is usually

visible at birth and may gradually increase. Vision loss occurs
as a result of chronically increased intraocular pressure, optic
nerve atrophy and keratopathy [8, 11]. In CT, teratoma ap-
pears as a multi-chambered lesion that may be accompanied
by orbital enlargement and intracranial hyperplasia [8, 10].
In such cases, tumor resection is performed in cooperation
with neurosurgeons. Complete teratoma removal is manda-
tory because of possible presence of malignant features in the
above tumors and the reports of malignant transformation in
an incompletely excised lesion [20, 21]. When vision is pres-
ent in the affected globe, attempts can be made to separate
the tumor from the globe and optic nerve during orbitotomy.
However, limited exenteration of the globe and teratoma is
undertaken in patients without identifiable visual function
and a deformed globe. In such cases, the mentioned pro-
cedure aims to preserve uninvolved orbital structures [10].
There was one teratoma among the patients we examined;
fortunately its small size allowed for surgical removal without
damaging the eyeball.

Epibulbar-orbital dermolipomas and lipomas were the
most extensive benign tumors in the analyzed group. They
appeared as soft, removable, pale pink or yellow-pink lesions
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with non-cystic lobular structure, and their surface was often
keratinous (Fig. 3). These lesions typically fill the temporal
parts of the conjunctival fornices, most often the superior
ones. Then they cross the orbital septum and drill into the
orbit, in the vicinity of the lateral rectus muscle or the lacri-
mal gland. Occasionally they induce pressure on the eyeball,
develop astigmatism and also cause the dry eye syndrome
or strabismus [3, 4, 10, 15]. Dermolipomas are seen more
frequently in congenital developmental disorders, mainly
involving the craniofacial complex: Goldenhar syndrome,
Treacher Collins syndrome, linear nevus sebaceous syn-
drome, hemifacial microsomia and facial cleft [10, 22-26]. In
the case of surgical treatment of non-cystic nodular lesions,
without clearly defined boundaries, there is no unequivocal
opinion about the need for their early removal. Such an in-
dication exists when the mobility of the eyeball is impaired
or there is visual dysfunction. In the case of asymptomatic
lesions, the decisive factors are the tumor size and cosmetic
considerations. The extent of the surgery is usually limited to
excision of the anterior part of the lesion. The close proxim-
ity of the lacrimal ductules, the palpebral lobe of the lacrimal
gland, the lateral rectus muscle as well as the lateral horn of
the levator palpebrae superioris may complicate complete
resection [4, 10]. No regrowth of the incompletely removed
epibulbar lesions was found in the studied group.

Surgical treatment of the above-mentioned tumors was
performed under general anesthesia. Depending on the loca-
tion, the lesion was removed from the anterior orbital access
or from a cutaneous or conjunctival incision. Skin incisions
were made directly above the tumor (along the line of Langer)
and in the case of lesions in the brow bone area, below the

References

brow hairs. The encysted tumors were completely removed,
except for 4 whose walls ruptured during isolation (their sacs
were later completely excised). During the surgery, it was pos-
sible to say that some of the lesions fused with the periosteum
of the orbit, creating cavities. Their walls were separated from
the periosteum without damaging the deeper bone structures.
When the lesion located in the superior temporal part of the
orbit was removed, attention was paid to the vicinity of the
lacrimal gland and its protection against damage.

Epibulbar tumors irregularly shaped and occupying the
retrobulbar space were excised within the available visual lim-
its. Oculomotor muscles in the operative field were extracted
from the surrounding tumor tissue and visualized to prevent
their accidental cutting. The operations were uneventful and
the wounds healed without complications, leaving smooth,
linear, non-discolored scars.

CONCLUSIONS

The spectrum of benign ocular tumors in developmental
age is wide, and the orbit remains one of the most comon lo-
cation of these lesions. The most frequently diagnosed tumors
are choristomas, which have typical locations and a character-
istic clinical picture. Treatment of these neoplasms involves
their excision with subsequent histopathological evaluation.
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