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Abstract

Purpose: To evaluate the relative frequencies, clinical profile, and treatment outcomes of Pediatric
orbital tumours in Upper Egypt.

Materials and Methods: In a retrospective, non-comparative, case series study, the authors reviewed
the medical records of all children evaluated at Sohag University Hospital, from September 2014 till
August 2017, with the diagnosis of orbital tumours and tumour-like lesions. The final diagnosis in each
case was established by a combination of history, ophthalmic examination findings, imaging studies,
and histopathologic examination if biopsy was performed.

Results: A total of 92 orbital lesions were included in this study, which were classified into the
following major categories: Cystic (28 cases, 30.4%), vascular (13 cases, 14.1%), Lipomatous (10 cases,
10.9%), inflammatory (9 cases, 9.8%), neurogenic (7 cases, 7.6%), lymphoid/leukemic (6 cases, 6.5%),
myogenic (5 cases, 5.4%), lacrimal gland (5 cases, 5.4%), secondary (4 cases, 4.3%), metastatic (3
cases, 3.3%), and histiocytic (2 cases, 2.2%) orbital lesions in order of frequency. The clinical features
and treatment outcomes of these lesions will be discussed.

Conclusion: A variety of benign and malignant Pediatric orbital tumours may be seen in clinical
practice. Management of these tumours requires a multidisciplinary approach. Early diagnosis and
prompt treatment provide good cosmetic and functional results, and prevent visual loss in the majority

of those children.
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Introduction

The spectrum of Pediatric orbital lesions ranges from those
with typical external appearance such as capillary hemangioma,
or typical location such as dermoid cyst; to those that present
with axial proptosis such as optic nerve glioma, or with non-
axial proptosis such as rhabdomyosarcoma and lacrimal gland
tumours [1-5]. Idiopathic orbital inflammation usually present
with proptosis associated with diffuse or localized orbital
inflammation of acute onset. However, some malignant orbital
tumours in children, such as rhabdomyosarcoma, may present
with acute proptosis which is associated with orbital
inflammatory signs and symptoms [6,7]. A history of sudden
onset of eyelid ecchymosis simulating ocular trauma, may
occur with metastatic neuroblastoma in children [8,9].

Proptosis is the hallmark of orbital diseases in both children
and adults. It is considered as a diagnostic challenge requiring a
detailed history, careful clinical examination, and the use of
proper imaging studies. The physician who evaluates a child
with proptosis should have a thorough knowledge about the
various types of orbital tumours in Pediatric age group, their
relative frequencies, and methods of diagnosis and treatment
[10-13]. The reported incidence of orbital tumours varies
widely from series to series, mainly due to the difference in the
study population (e.g. children versus adults), and type of the
survey (e.g. clinical versus histopathologic) [14-18].
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To our knowledge, the present study is the first survey of
Pediatric orbital tumours in our locality, represented by a
tertiary university hospital in Upper Egypt. The authors
included all consecutive Pediatric patients treated with the
diagnosis of orbital tumours over a 3-year period, aiming to
evaluate the relative frequencies, clinical profile, and treatment
outcomes of these tumours.

Materials and Methods

In this retrospective non comparative case series study, the
authors reviewed the medical records of all children (aged <16
years), evaluated at ophthalmology department, Sohag
University Hospital in Upper Egypt, from September 2014 till
August 2017, with diagnosis of orbital tumours, aiming to
clarify the relative frequencies, clinical profile, and treatment
outcomes of these tumours in the Pediatric age group. The
study was designed according to the principles outlined in the
Declaration of Helsinki, and had been approved by the Health
Research Ethics Committee at Sohag Faculty of Medicine.
Also, written consents for examination, investigation,
photography, and treatment options including surgery were
obtained from the parents of those patients. Using the
ophthalmology department database, the medical records of
patients included in this study were reviewed for the following:
age, sex, mode of onset and duration of the disease, site of
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orbital involvement, orbital imaging findings, clinical
diagnosis, histopathologic diagnosis, and treatment modalities
and outcomes. The final diagnosis in each case was established
by a combination of detailed history, ophthalmic examination
findings, diagnostic orbital imaging studies (CT and/or MRI
scans), and histopathologic examination of the excised lesion if
biopsy was performed. The collected data were grouped using

a modification of a previously published classification of
Pediatric orbital tumours by Shields et al. [19], into the
following major categories: cystic, vascular, myogenic,
neurogenic, lipomatous, lymphoproliferative/leukemic,
lacrimal gland, secondary, metastatic, histiocytic, and
inflammatory lesions. A diagnostic algorithm for Pediatric
orbital tumours in this study is shown in Figure 1.
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Figure 1: A diagnostic algorithm for pediatric orbital tumors in this study

Results

During a 3-year period from September 2014 till August 2017,
a total of 92 Pediatric patients with diagnosis of orbital
tumours and tumour-like lesions were evaluated at
ophthalmology department, in Sohag University Hospital. The
general demographic data of those patients are shown in Table
1. The number and percentage of lesions in each major
category are shown in Table 2. The number and percentage of
individual orbital tumours in this study are shown in Table 3.
The main presenting clinical features for orbital lesions in each
major category are shown in Table 4.
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Table 1: Demographic data of 92 children with orbital lesions in this

study
Variable Number (No.) Percentage (%) *
Gender
Male 49 53.3
Female 43 46.7

Age (Years)

0-2 24 26.1
>2 6 39 42.4
>6 12 23 25
>12-16 6 6.5
Total 92 100

* Percent’s are rounded
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Table 2: Number and percentage of 92 orbital lesions among major

categories in this study
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Table 4: The main presenting clinical features for each major
category of orbital lesions

* Percent’s are rounded

Table 3. Number and percentage of individual orbital tumours in this

study

Type Number (No.) Percentage (%)*
Dermoid cyst 24 26.1
Capillary hemangioma 10 10.9
Dermolipoma 10 10.9
Rhabdomyosarcoma 5 5.4
Retinoblastoma 4 4.3
Neuroblastoma 3 3.3
Plexiform neurofibroma 3 3.3
Optic nerve glioma 2 2.2
Lymphoma 2 2.2
Eosinophilic granuloma 2 2.2

* Percent’s are rounded
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Lesion Number (N) Percent (%) * Major categories Presenting clinical manifestations
Cystic (28) -30.4 (1) Cystic - A slowly progressive, painless, subcutaneous mass,
attached to
Dermoid cyst 24 26.1
superotemporal or superonasal orbital rim (Superficial
Mucocele 3 3.3 dermoid)
Colobomatous cyst 1 1.1 - Slowly progressive, painless proptosis (Deep dermoid)
Vascular (13) -14.1 (2) Vascular - Strawberry-colored upper eyelid lesions (Capillary
hemangioma).
Capillary hemangioma 10 10.9
- Diffuse lid, conjunctival and orbital vascular lesions
Lymphangioma 3 3.3 (Lymphangioma)
Lipomatous (Dermolipoma) (10) -10.9 (3) Myogenic (RMS) | - Non-axial proptosis with limitation of ocular motility
Inflammatory 9) -9.8 - Acute inflammatory signs and symptoms (Orbital
cellulitis-like picture)
Orbital cellulitis 6 6.5
- Recurrence of orbital tumour
Idiopathic orbital inflammation 3 3.3
(4) Neurogenic - Axial Proptosis (ONG)
Neurogenic (7) (7 .6)
- Plexiform NF, café-au-lait spots, ONG, Congenital
Optic nerve glioma 2 2.2 glaucoma (NF 1)
Neurofibromatosis type 1 5 5.4 (5) Lacrimal gland - Non-axial, painful proptosis
Lymphoproliferative/leukemic (6) -6.5 (6) Lipomatous - Anterior conjunctival soft tissue mass at outer canthus
(Dermolipoma)
Lymphoma (Non-lacrimal gland origin) 1 1.1
(7) Lymphoid/ | - Bilateral proptosis, marked pallor, purpuric eruptions
Acute leukemia 5 54 leukemic
Myogenic (Rhabdomyosarcoma) (5) -5.4 (8) Secondary (RB) | - Recurrent orbital mass (Recurrent orbital RB)
Lacrimal gland (5) -5.4 - Orbital cellulitis-like picture (Necrotic intraocular RB)
Dacryoadenitis 4 4.3 (9) Metastatic - Unilateral or bilateral proptosis + Eyelid ecchymosis
Lymphoma 1 1.1 (10) Histiocytic - Non-axial, painful proptosis + Temporal bulge
Secondary (Retinoblastoma) 4) -4.3
Metastatic (Neuroblastoma) @) -3.3 The diagnosis was clinically-based in 77 cases (83.7%); and
Histiocytic (Eosinophilic granuloma) @ 29 blopsy-proved’wnh hl'stopathqloglc confirmation in 15 cases
(16.3%). Benign orbital lesions accounted for 72 cases,
Total 92 100 constituting 78.3% of the total orbital lesions; while malignant

orbital lesions accounted for 20 cases constituting 21.7%. The
most common orbital lesion and the commonest benign lesion
in this series was dermoid cyst (24 cases, 26.1%), followed by
Capillary hemangioma (10 cases, 10.9%). For the purpose of

discussion, the breakdown of the major categories into more
specific diagnoses will be shown as follows (in order of

frequency):
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Cystic lesions (Figure 2)

Figure 2: Orbital cystic lesions (Dermoid cyst). (a,c,e,g) Clinical
photographs of superficial temporal (a, ¢) & nasal (e,g) dermoid
cysts. (b, df,,h) Orbital axial CT scans showing well-defined,
encapsulated, radiolucent masses attached to the orbital rim at the
superotemporal (b,d) & superonasal (f, h) orbital quadrants (white
arrows). (i,,j) Intraoperative & postoperative photographs of the
same patient in (g).

This group included 28 benign cystic lesions (excluding
lacrimal gland cysts) constituting 30.4% of all orbital lesions in
this study. Dermoid cyst was the most common benign orbital
lesion accounted for 24 cases, constituting 26.1% of all orbital
lesions; of these, 21 were superficially located and attached to
the orbital rim either superotemporally Figure 2 a,c) (13 cases),
or superonasally Figure 2 e,g) (8 cases); and 3 cases were
deeply located in the orbital cavity. All superficial dermoids
were diagnosed during the first 3 years of life except one 10-
year-old girl Figure 2 g). The 3 deep dermoids were seen at the
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age of 11, 14 and 15 years. All dermoids were excised through
anterior orbitotomy approach, except one which was excised
through a lateral orbitotomy approach due to its deep location
in the orbital cavity. The other 4 cystic lesions included one
colobomatous cyst (microphthalmos with cyst), and 3 orbital
mucoceles.

Vascular lesions (Figure 3)

Figure 3: Orbital vascular lesions. (a, b, ¢) Capillary hemangiomas
of the upper lids in 3 infants. (d - 1) Orbital lymphangiomas (d) A
clinical photograph of a 2-year-old male child with right severe lid
ptosis, proptosis & hemifacial deformity due to orbital lymphangioma
(e) Examination under general anesthesia showing infiltration of the
conjunctiva of the right eye by Ilymphangioma. (f) Orbital
ultrasonography of the right eye showing a non-encapsulated
intraorbital mass lesion (arrow). (g, h) Axial & coronal orbital CT
scans showing a large ill-defined soft tissue mass involving the right
upper lid and extending to the right cheek (arrows). (i) The same
infant after surgical debulking of the right upper lid lesion. (j,k) Two
clinical photographs of a 9-year-old girl with a right inner canthal
vascular lesion (arrow). (1) Orbital axial CT scan of the same patient
showing an ill-defined right orbital vascular tissue due to
lymphangioma (arrows).

This group included 13 benign vascular lesions constituting
14.1% of all orbital lesions in this study. Capillary
hemangioma was the most common orbital vascular lesion, and
the second most common benign orbital lesion (10 cases,
10.9%). All capillary hemangiomas were seen within the first
year of life Figure 3 a,b,c). The diagnosis was made clinically
in 9 of these cases, while excisional biopsy was performed in
one case with atypical presentation to confirm the diagnosis
and rule out the possibility of rhabdomyosarcoma.
Conservative treatment with periodic observation was
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recommended for 7 cases; intralesional steroid injection was
done in 2 cases; and partial surgical debulking was done in one
case to prevent occlusion (sensory deprivation) amblyopia.
Orbital Tymphangioma was the second most common orbital
vascular lesion (3 cases, 3.3%). Among these cases, a 2-year-
old boy presented during an acute hemorrhagic attack with
severe proptosis associated with swelling of the upper lid and
cheek Figure 3 d,e). His mother reported a history of similar
intermittent attacks since birth. A surgical debulking of the
upper lid lesion was done to improve the cosmetic appearance
and prevent occlusion amblyopia Figure 3 i). A 9-year-old girl
with orbital lymphangioma presented with an inner canthal
vascular mass Figure j,k), which with orbital CT scan proved
to be associated with ill-defined right orbital vascular tissue
due to lymphangioma Figure 3). No malignant orbital vascular
lesions were encountered in this series.

Lipomatous lesions

This group included 10 cases of dermolipomas constituting
10.9% of the all orbital lesions in this study. The age of
patients ranged from 4 - 15 years. Regular follow-up was
recommended for 7 patients, and 3 lesions were surgically
debulked for cosmetic purposes through an anterior
transconjunctival approach.

Inflammatory lesions (Figure 4)

[} \§

Figure 4: Orbital inflammatory lesions. (a) A clinical photograph of
a 12-year-old female child showing right lid edema and non-axial
proptosis. (b) A coronal orbital CT scan showing diffuse orbital
inflammation (arrow). (d, e .f) Clinical photographs of the same
patient one week (c) and 2 weeks (d) after systemic steroid therapy
with resolution of inflammation.

This group included 9 cases constituting 9.8% of all orbital
lesions in this study; of these, 6 cases of orbital cellulitis, and 3
cases of idiopathic orbital inflammation (Non-lacrimal gland
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origin). All patients with orbital cellulitis were related to
ethmoidal sinusitis, and responded well to systemic and topical
broad-spectrum antibiotic therapy. Patients with idiopathic
orbital inflammation presented with unilateral proptosis
associated with orbital inflammatory signs and symptoms
Figure3). They were treated with systemic steroids with
marked improvement and no recurrence till end of the study.

Neurogenic lesions (Figure 5)

Figure 5: Neurogenic lesions: Optic nerve glioma. (a) A clinical
photograph of a 12-year-old female child with right axial proptosis.
(b) Axial T2 MRI showing a retrobulbar fusiform orbital mass
involving the left optic nerve (*). (c) Intraoperative photograph of the
excised optic nerve glioma. Neurofibromatosis 1. (d) Right upper lid
plexiform neurofibroma with a characteristic S-shaped deformity (e)
Characteristic "Café-au-lait spots" (arrows) (f) Axial orbital CT scan
with thickening of temporal part of right upper lid (arrow). (g) A
clinical photograph of a 6-year-old male child showing left axial
proptosis. (h) The same child with "Café-au-lait spots" (arrows) and
neurofibroma (arrowhead). (i) Axial T1 MRI showing a retrobulbar
fusiform orbital mass involving the left optic nerve (*). (j) A clinical
photograph of one-year-old female infant during examination under
general anesthesia showing enlarged right globe with corneal
opacity. (k) The same infant with "Café-au-lait spots" (arrows) and
neurofibroma (arrowhead). (1) Axial orbital CT scan showing
enlarged right globe and orbit.

This group included 7 cases constituting 7.6% of all orbital
lesions; of these, 2 cases with optic nerve glioma (ONG)
Figure 5 a,b,c), and 5 cases with neurofibromatosis type 1 (NF
1), which was associated with eyelid plexiform neurofibroma
in 3 patients Figure 5 d,e,f), ONG in one patient Figure 5 g,h,1),
and unilateral congenital glaucoma (Buphthalmos) in one
patient Figure 5 j,k,1). The diagnosis was made clinically in all
cases. All NF 1 patients had cutaneous changes in the form of
light brownish pigmentary lesions (Café-au-lait spots).
Excision of ONG through a lateral orbitotomy approach was
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done in a 12-year-old girl, who presented with left severe
proptosis and optic atrophy Figure5c). Partial surgical
debulking of the eyelid plexiform neurofibroma was done in a
6-year-old boy to improve the cosmetic appearance, without
recurrence of the lesion till the end of the study.

Lymphoproliferative/Leukemic lesions

This group included 6 cases constituting 6.5% of all orbital
lesions in this study; of these, one case proved
histopathologically as orbital lymphoma (Non-lacrimal gland
origin), and 5 cases of acute leukemia (2 cases with acute
lymphoblastic leukemia and 3 cases with acute myelogenous
leukemia). The patient with orbital lymphoma had bilateral
proptosis associated with hepatosplenomegally; and those with
acute leukemia had bilateral proptosis, marked pallor, and
purpuric eruptions. All patients in this group were initially
presented to the oncology clinic, then, referred to the
ophthalmology department for a complete ophthalmologic
assessment.

Myogenic lesions (Figure 6)

Figure 6: Myogenic lesions (Rhabdomyosarcoma). (a, b) Two clinical
photographs of a 10-year-old female child with R. non-axial
proptosis and limitation of ocular motility in elevation (arrow). (c)
Coronal orbital CT scan showing R. orbital soft tissue mass (*). (d) A
clinical photograph of a 4-year-old male child with left recurrent
rhabdomyosarcoma. (e,f) Axial & coronal orbital CT scans showing
extensive enhancing soft tissue mass involving the left orbit, eroding
the lateral orbital wall, and extending into the left cheek (arrows). (g)
A clinical photograph of a 3-year-old male child with right proptosis
associated with edema & redness of the upper lid. (h) Orbital
ultrasonography of the same patient showing a right orbital mass (*).
(f) Axial orbital CT scan of the same patient showing a right nasal
orbital mass displacing the globe laterally (*)

This group included 5 cases of orbital rhabdomyosarcoma
(RMS), constituting 5.4% of all orbital lesions; of these, 4 with
primary (1ry) RMS Figure 6 a), and one with recurrent RMS.
Figure 6 d). The main presenting clinical manifestations
included proptosis (one case), globe displacement with
limitation of ocular motility (2 cases) Figure 6 a), proptosis,
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and eyelid swelling and redness "orbital cellulitis-like picture"
(one case), Figure 6g), and the patient with extensive recurrent
orbital mass. All cases were biopsied before treatment to
confirm the diagnosis. Histopathologically, 4 cases were
embryonal, and one case was alveolar RMS. Primary RMS
cases were treated according to the guidelines and
recommendations of IRS with combined chemotherapy and
radiotherapy; and recurrent RMS was treated with total
exenteration, however, he died 3 months later because of
widespread systemic metastases.. Recurrence of the orbital
mass occurred in one out of the 4 1ry RMS patients, who was
treated with surgical excision of the mass together with
postoperative combined chemotherapy and radiotherapy, with
no 2nd recurrence during the follow up period. The final best
corrected visual acuity in the 4 patients who maintained their
globes till end of the study was 6/12 in one patient, 6/24 in 2
patients, and 1/60 in one patient due to development of
complicated cataract.

Lacrimal Gland lesions

This group included 5 lacrimal gland lesions, constituting 5.4%
of all orbital lesions; of these 4 cases of dacryoadenitis, and
one case proved histopathologically as lacrimal gland
lymphoma. Among the patients with dacryoadenitis, the
inflammation improved markedly with systemic steroid
therapy in 2 patients, and appeared to be a variant of idiopathic
orbital inflammation.

Secondary lesions (Figure 7)

Figure 7: (a) A clinical photograph of a 3-year-old female child with
left whitish pupil "leukocoria”. (b, c) Axial & coronal CT scans
showing left intraocular retinoblastoma with calcification (d) A
clinical photograph of the same child with recurrent orbital mass
after enucleation of the left globe. (e, f) Axial & coronal orbital CT
scans showing left orbital mass due to recurrent retinoblastoma (*).
(g,h) The same child after combined chemotherapy and external
beam radiotherapy with shrinkage in the size of the orbital mass. (i)
A clinical photograph of a 3-year-old male child with orbital
cellulitis-like picture. (j) A clinical photograph of the same child after
treatment of inflammation showing R. leukocoria. (k) B-scan
ultrasonography showing R. intraocular lesion. (I) Orbital CT scan of
the same child showing R. intraocular retinoblastoma with
calcification (arrow).
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This group included 4 cases of retinoblastoma (RB),
constituting 4.3% of all orbital lesions; of these, 2 patients with
recurrent orbital RB after enucleation Figure 7 a-h), one case
with advanced orbital RB due to extraocular spread, and one
case presented with orbital cellulitis-like picture because of
necrotic intraocular RB Figure 7 i-1), for whom, enucleation of
the right eye was done. No other secondary orbital tumours
originating from the neighboring structures (eyelid,
conjunctiva and paranasal sinuses) were seen in this study.
Subtotal exenteration was done for 2 patients with recurrent
orbital RB, total exenteration for advanced extraocular RB, and
enucleation for necrotic intraocular RB, in addition to
postoperative combined chemotherapy and radiotherapy Figure
7 g, h).

Metastatic lesions (Figure 8)

Figure 8: Orbital metastatic neuroblastoma. (a) A clinical
photograph of a 3-year-old male child showing R. upper lid ptosis
and ecchymosis, associated with downward proptosis. (b, c) Clinical
photographs showing skull swellings (arrows). (d,e) Skull views
showing skull osteolytic lesions (arrows). (f) A clinical photograph of
a 3-year-old male child showing R. upper lid ecchymosis, associated
with severe downward and outward proptosis before starting
chemotherapy. (g) The same patient after 1st cycle of chemotherapy
with decrease in the degree of proptosis. (h) Axial orbital CT scan of
the same patient showing an orbital mass (*).

This group included 3 cases of metastatic neuroblastoma,
constituting 3.3% of all orbital lesions. All patients presented
with proptosis associated with eyelid ecchymosis Figure 8 a,f).
The primary tumour located in the suprarenal (adrenal) gland
in the 3 patients. Orbital mass biopsy was done for all cases,
and proved histopathologically as neuroblastoma. All patients
were treated with chemotherapy. One patient died during the
study despite partial remission and continuation of
chemotherapy due to development of brain metastases and
bone marrow depression.
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Histiocytic lesions (Figure 9)

Figure 9: Histiocytic lesions (Eosinophilic granuloma). (a, b) Two
clinical photographs of a 2-year-old male child showing left
downward proptosis, associated with temporal bulge (arrows). (c)
Axial orbital CT scan of the same child showing a left large lobulated
orbital mass, eroding the left lateral orbital wall and extending
intracranially (*).

This group included 2 cases of eosinophilic granuloma,
constituting 2.2% of the total orbital lesions. Patients presented
with painful tender temporal swellings associated with
proptosis Figure 9). The tumour was excised through a lateral
orbitotomy approach and proved histopathologically as
eosinophic granuloma. Postoperative orbital radiotherapy was
done.

Discussion

The reported incidence of orbital tumours varies widely from
series to series [14-18]. A review of the literature revealed
marked differences between biopsy-proven studies [15,16], and
clinically-based studies [17,18], [Table 5]. Biopsy-proven
studies are sometimes important for accurate diagnostic
aspects, however, such series may reveal lower incidence for
certain orbital lesions that are often diagnosed clinically
without the need for a biopsy such as dermoid cyst, capillary
hemangioma, optic nerve glioma, fibrous dysplasia and certain
others [17]. In our study, biopsy was performed in selected
cases when indicated to confirm the diagnosis. When the
classic clinical and radiographic features for an orbital lesion
pointed to a straightforward diagnosis, especially when benign
in nature, a presumptive diagnosis was clinically based without
a biopsy. This was evident for patients with dermoid cysts,
dermolipomas most capillary hemangiomas (except one to rule
out the possibility of malignancy), optic nerve gliomas, and
most orbital inflammatory lesions (except one that proved after
biopsy to be a RMS). On the other hand, all RMS cases were
biopsied before treatment to confirm the diagnosis. The review
of literature also revealed a marked differences between studies
stressed on specific diagnoses [2-7,20,21], or malignant orbital
tumours only [22,23], and those that evaluate orbital tumours
in general [1,14,17,18]. When the patient age is considered in
the survey, the incidence varies tremendously in children
[10,19,24-28], versus adults [29]. Some Pediatric orbital
tumours such as optic nerve glioma and capillary hemangioma
are not usually encountered in adults in clinical practice
[1,2,20]. Our study was conducted on Pediatric patients only.
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Table 5: A Comparison between a histologically-based and clinically-
based series. Neurogenic 7.6 6.8 6.1 5.5 24
Lesion Shields* Bullock # Lymphoid/leukemic 6.5 1.4 4.8 21 2.4
% % Osseous/cartilaginous 0 0.7 21 4.6 1.2
Cystic 52 41.8 Lipomatous 10.9 0.7 0.8 1.8 6.8
Vasculogenic 6.8 16.3 Lacrimal Gland 54 2.7 0.3 0 3.6
Inflammatory 16.4 35 Secondary (RB) 43 33 328 65.5 1.2
Adipose-containing 6.8 7.8 Metastatic 3.3 41 1.3 14 1.2
Rhabdomyosarcoma 4 2.1 Histiocytic 22 0.7 0 0 0.4
Secondary/metastatic 24 2.1 Inflammatory 9.8 2.7 5.6 35 16.4
Lacrimal gland (fossa) 3.6 2.8 Miscellaneous 0 0.7 0.5 1.4 0
Lymphoid/leukemias 2.4 3.5 Total No. of lesions 92 148 376 284 250
Optic nerve/meningeal 2.4 5 References No. [34,36,28,19]
Osseousand cartilagenous 1.2 5 . . .
The medical specialty of the author also influences the
Histiocytic 04 2.1 incidence of the reported orbital tumours [19,35,38-40].
Melanocytic 0 0 M§Carty and Brown [38], in their study of primary intraorbital
childhood tumours approached transcranially, reported a
Miscellaneous 0 14 frequency of 50% for optic nerve gliomas, which was not
Total No. of Lesions 250 141 surprising since neurosurgeons are primarily concerned with
this type of tumour in childhood. Therefore, it should be
* Histologicahy-based series [19 .
istologicahy-based series [19] stressed that the results of our study may reflect the incidence
# Clinically-based series [17] of Pediatric orbital tumours expected in an ophthalmic clinic

The geographical location of the survey, also, influences the
incidence of orbital tumours. Most Pediatric orbital tumour
series reported from the United States, Western Europe and
developed countries have revealed that benign cystic lesions
were the most common orbital lesions [16-19,24 ,25,30],
[Table 6]. On the other hand, most series reported from the
Middle East and developing countries have revealed that
orbital retinoblastoma was the most common [31-37], [Table
71.

Table 6: Number and percent of benign cystic lesions in 6 series of
Pediatric orbital tumours

Series Total No. of| No. of benign cystic| %*

lesions lesions
Shields [19] 250 130 52
Yousefi [25] 62 31 50
Eldrup-jorgensen [41] | 80 38 48
Bullock [17] 141 59 42
lllif and green [42] 174 60 35
Kodsi [27] 340 79 23
* Percents are rounded

Table 7. A Comparison between our series and others in different
countries.

Lesion Egypt | KSA* | Turkey** Pakistan# | USA##
Cystic 30.4 182 | 218 7 52
Vascular 14.1 223 | 56 6.3 6.8
Myogenic (RMS) 54 34 17.6 1.1 4
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but not of other specialties.

In our study, benign orbital lesions accounted for 72 cases
(78.3%); while malignant orbital lesions accounted for 20
cases (21.7%) of total orbital lesions. The lower incidence of
malignant versus benign orbital tumours in our study may be
explained by the presence of a specialized cancer institute in
Sohag City (Sohag Cancer Institute), to which many patients
with malignant ocular and orbital tumours may be referred by
other physicians for further evaluation and proper treatment;
while most benign orbital lesions such as dermoid cyst,
capillary hemangioma and others are usually referred to the
ophthalmology department in our hospital.

Dermoid cyst was the most common orbital lesion in our series
(24 cases, 26.1%). This was, also, reported by Shields [19], and
others [25,27,41,42]. A dermoid cyst is an epithelium-lined
structure with dermal appendages in its wall and keratin and
hair in its lumen. It is believed to develop from rests of surface
epithelium which become entrapped within the sites of fetal
fissures. This explains their tendency to occur along the
zygomaticofrontal and nasofrontal sutures. Although being
considered as a congenital lesion, it may not be evident at
birth. It generally becomes apparent during the first decade of
life. Patients with superficial dermoids in our study were
diagnosed during the first 3 years of life, except one 10-year-
old girl; and they characteristically presented with a slowly
progressive, painless, subcutaneous mass, attached either to the
superotemporal or superonasal orbital rim. While the 3 deep
dermoids were seen in patients aged 11, 14 and 15 years; who
presented with a slowly progressive, painless proptosis. The
CT features of dermoid cyst was very characteristic, in which it
typically appeared as a well-defined, thin-walled structure with
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a nonenhancing lumen. Based on the clinical and radiologic
features, all dermoid cysts in this series were diagnosed
clinically without a biopsy [43,44]. The goal of treatment of
dermoid cysts in our study was to do complete surgical
excision of the cyst, with gentle dissection from its attachments
to the bony sutural lines, and without rupture of the cyst wall to
avoid a severe postoperative inflammatory reaction. However,
cyst wall rupture accidentally occurred in 2 superficial
dermoids, and was treated with intraoperative copious
irrigation of the surgical field with removal of the cyst
remnants. All dermoids were excised through anterior
orbitotomy approach, except one deep dermoid which was
excised through Ilateral orbitotomy approach; with good
postoperative anatomical, functional and cosmetic results in all
cases.

Capillary hemangioma was the second most common orbital
lesion, and the most common vascular orbital lesion, in our
study. It is composed of lobular sheets of endothelial cells that
surround small, capillary-like vascular spaces. It is frequently
located in the eyelid. However, in some instances there may be
anterior orbital involvement as well as the lid lesion [2]. It
appears during the first few weeks after birth and enlarges over
the following 6 to 12 months. Most capillary hemangiomas
shrink by the age of 5 years. It typically increases in size
during crying or straining, but is not associated with either
pulsation or bruit. The most common sites of involvement are
the medial upper eyelid and superior nasal quadrant of the
orbit. Superficial types present as strawberry-colored lesions,

while deeply located lesions give the skin a bluish
discoloration [45]. An orbital CT scan shows it as
homogeneous, poorly delineated lesions without bone

destruction, which may enhance with contrast [46]. The
diagnosis of capillary hemangioma in our study was clinically-
based depending on the typical clinical and radiologic features,
except in one case with atypical presentation, in which an
excisional biopsy was performed to confirm the diagnosis and
rule out the possibility of malignancy. A number of therapeutic
modalities have been advocated for treatment of capillary
hemangiomas with orbital involvement. The natural tendency
of these tumours to regress spontaneously was kept in mind,
and the type of treatment selected was generally as
conservative as possible and indicated if there was a visual
obstruction with a risk of sensory deprivation amblyopia, or
associated cosmetic problems [47]. The treatment regimen for
capillary hemangiomas in our study included the following:
children with small capillary hemangiomas were managed by
periodic examination for tumour regression. For large
hemangioms causing visual obstruction, intra-lesional
corticosteroids  injection (Triamcinolone 40mg/ml and
Betamethasone 6 mg/ml) was done to enhance some shrinkage
of the lesion. For lesions not responding to steroid injection,
partial surgical excision (debulking) was attempted
Conservative treatment with periodic observation was
recommended for 7 cases; intralesional steroid injection in 2
cases; and partial surgical debulking in one case. Amblyopia
therapy was employed as an adjunctive measure along with the
other therapeutic methods.
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Orbital lymphangioma was the second most common benign
vascular orbital lesion in children in our study. It is a benign,
slowly progressive vascular hamartoma of the orbit that is
probably congenital but may not become clinically apparent for
months or years after birth. The great majority of
lymphangiomas become clinically manifest during the first
decade of life. In contrast to orbital capillary hemangiomas,
lymphangiomas show continued progression and do not regress
[47,48]. The affected child frequently has conjunctival
involvement characterized by a multiloculated cystic mass of
the bulbar conjunctiva, which may periodically fill with blood.
Bleeding into the vascular spaces of a Iymphangioma can
produce a large dark mass known as a “chocolate cyst [49].
Involvement of bulbar conjunctiva with lymphangioma was
seen in a 2-year-old child who presented with right proptosis
associated with swelling of the upper lid and cheek Figure 2 d,
e). Proptosis is usually exacerbated in the presence of an upper
respiratory infection with lymphangioma, presumably due to
proliferation of lymphoid elements in the connective tissue
trabeculae of the tumour [50]. This was seen in this patient.
Similar recurrent attacks since birth were reported by his
mother. On CT and MRI, orbital lymphangiomas appear as a
poorly circumscribed, heterogeneous mass with areas of fluid
and blood [51]. Treatment of orbital lymphangiomas has been
controversial. Complete excision is usually not possible due to
the diffuse, non-encapsulated growth pattern that allows these
tumours to interdigitate with normal orbital structures. Some
authors [47,48,52], have recommended repeated subtotal
excisions as the most effective method of controlling proptosis,
limiting complications, and achieving cosmetic improvement.
Conservative management with bed rest, cold compresses, and
restricted activity, rather than surgical intervention, was
recommended by others [53]. In our study, partial surgical
debulking of the upper lid lesion was done in one patient to
improve the cosmetic appearance and prevent occlusion
amblyopia Figure 2 i); and the other 2 patients were managed
conservatively Rhabdomyosarcoma was the most common
primary malignant orbital tumour, accounted for 5 cases,
constituting 5.4% of all orbital tumours. The incidence of
orbital RMS varies from series to series. In Shield's survey, it
accounted for only 1% of biopsies in all ages [16], and for 4%
of all biopsies in children [19].However, the frequency of RMS
among orbital tumours may be higher than indicated in those
studies, since the authors included only the cases of RMS in
which the biopsy was done at one institution (Wills Eye
Hospital); and a number of additional patients, not included in
those figures, had had a biopsy elsewhere and were then
referred to the oncology service at Wills Eye Hospital for
further evaluation and therapeutic recommendations. The
clinical differential diagnosis of RMS includes most causes of
acute proptosis in childhood. The important lesions to be
considered include orbital cellulitis, lymphangioma, idiopathic
orbital inflammation, dermoid cyst, capillary hemangioma,
eosinophilic granuloma, metastatic neuroblastoma, lymphoma
and leukemia. Orbital imaging studies have an important role
in the differentiation between these conditions [40, 54].
Therefore, once a RMS is suspected in a child who presents
with a recent onset of a rapidly progressive proptosis, urgent
biopsy is highly recommended [4]. RMS may resemble other
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non-myogenic sarcomas. Alveolar RMS often harbors a typical
translocation, but embryonal RMS lacks any specific
rearrangement. So, histopathology is not always sufficient for
an unequivocal diagnosis, necessitating ancillary studies,
including  immunohistochemistry. = The most  useful
immunohistochemical markers for diagnosis include desmin
and myogenin [55,56], which were positive in all RMS cases in
our study. The survival rate in children with RMS has been
changed drastically over the years from 30% in the 1960’s to

90%  presently, with the efforts of Intergroup
Rhabdomyosarcoma Study (IRS), and with the advent of new
diagnostic and therapeutic modalities. Current

recommendations for the treatment of orbital RMS include
combination of chemotherapy and radiotherapy, based on a
staging system devised by IRS. Prognosis depends on
favorable anatomic location of tumour, early stages of the
disease, younger age and favorable tumour morphology [57,
58]. In our study, there were 4 patients with 1ry RMS and one
patient presented with advanced recurrent RMS who treated
with total exenteration. For 1ry RMS, biopsy was done before
treatment to confirm the diagnosis, then they were treated
according to the guidelines and recommendations of IRS with
combined chemotherapy and radiotherapy. All patients with
Iry RMS, had a good initial response to treatment, however,
recurrence of the orbital mass occurred in one patient who was
treated with excision of the mass followed by combined
chemotherapy and radiotherapy, with no further recurrence.
The other 3 patients had no recurrence of the orbital tumour till
the end of the follow-up period of the study. The final best
corrected visual acuity in the 4 patients who maintained their
globes till end of the study was 6/12 in one patient, 6/24 in 2
patients, and 1/60 in one patient due to development of
complicated cataract.

Optic nerve glioma (ONG), is a primary tumour of the glial
cells of the optic nerve. It is one of the most common
neurogenic orbital tumours of childhood [59]. The incidence of
optic nerve glioma varies with the type of the survey. In
Shield's survey, it accounted for only 0.6% of biopsies in all
ages [16], and for 2% of all biopsies in children [19]. However,
the incidence of ONG is probably higher than that indicated by
these biopsy-proved studies, since most patients with ONG are
evaluated clinically and are not subjected to a biopsy. ONG
usually becomes clinically apparent during the first decade of
life. In our study, there were 3 patients with ONG (2 males and
a female), aged 5, 7 and 12 years, constituting 3.3% of all
orbital lesions; one of them (7-year-old male) had NF 1. The
symptoms and signs of orbital ONG are characteristic and
depend largely on the location of the tumour in the optic nerve.
The classic clinical features include painless, progressive
visual loss associated with axial proptosis, which in most cases
is unilateral, but bilateral involvement may occur, particularly
in patients with NF 1. The visual loss is often so slow and
insidious that the affected child may be unaware of it.
However, if ONG originates in the intracanalicular portion of
the optic nerve, severe visual impairment may occur before
proptosis. If the tumour involves the immediate retrobulbar
portion of the optic nerve, fundus examination initially reveals
a swollen hyperemic optic disc. [59]. Helpful ancillary studies
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include CT scan and MRI.. With CT, the intraconal tumour has
a characteristic smooth fusiform appearance. MRI is usually
indicated to demonstrate tumour extension through the optic
foramen into the intracranial portion of the optic nerve.
[37,40]. In our study, the 3 patients presented with unilateral
axial proptosis associated with diminution of vision, and in one
of them, the ONG was associated with NF 1. The diagnosis
was made on clinical basis with the aid of CT and MRI,
without the need for a biopsy in all patients. Treatment of ONG
in children is controversial and complex. The decision to
initiate treatment and outcomes depend upon several factors
including patient's age, tumour location and size, and visual
symptoms [60-61]. Some authors have proposed that it is a
benign hamartoma with little potential for growth and invasion
and that do not metastasize and may even spontaneously
regress [62]. They recommended eye examination every 3
months for the first year, gradually increasing the interval if
visual function remains stable. Surgical treatment was only
indicated for unsightly proptosis, or when there was evidence
of progressive disease, indicated by a combination of
functional deterioration of visual function and tumour
enlargement on CT and/or MRI imaging [63,64]. Others
believe that it is an aggressive neoplasm and recommend as
complete total excision as is feasible [64,65], with or without
radiation therapy, or radiation therapy only [66,67]. In addition,
gliomas confined to the optic nerve should be distinguished
from those involving chiasm with or without posterior
extension. The role of chemotherapy in treatment of optic
nerve and chiasmal gliomas was also studied by many authors
[68,69]. In our study, conservative regular follow-up every 3
months  with  serial neuro-imaging and ophthalmic
examinations was recommended for 2 patients with
nonprogressive ONG; and excision of the tumour through a
lateral orbitotomy approach was done in a 12-year-old girl,
who presented with left severe proptosis and optic atrophy.

An important clinical aspect of the orbital ONG is its
relationship to NF 1 (Von- Recklinghausen’s disease) [70].
Although estimates vary considerably, most series with good
available clinical data have reported a 40 to 50% incidence of
NF 1 in patients with orbital ONG [71,72]. In as many as 95%,
of patients, the diagnosis is made on the basis of clinical
manifestations. Diagnosis requires the presence of 2 or more
major criteria including: 6 or more café-au- lait spots, axillary
or inguinal freckling, 2 or more cutaneous neurofibromas, one
plexiform neurofibroma (PN), characteristic bony lesions
(pseudarthrosis, sphenoid wing hypoplasia), an optic glioma, 2
or more iris (Lisch) nodules, or a first-degree relative with NF1
[73,74]. Congenital glaucoma was also reported with NF1 [75],
which was seen in one patient with NF1 in our study Figure 4
j-1). The plexiform NF is considered pathognomonic of NF 1.
In the early stages, it presents with ptosis and thickening of the
upper eyelid (S-shaped deformity), Figure 4d). Then, the
tumour infiltrates all orbital tissues, making dissection
difficult, if not impossible. The management of orbital PN
presents a complex problem. The diffuse infiltrating nature of
this tumour usually negates the possibility of complete surgical
removal. In many instances it seems most prudent to refrain
from surgical intervention as long as possible because the
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results of surgery may be more cosmetically disfiguring than
the disease process itself. Surgical intervention may ultimately
be necessary because of bothersome symptoms, threatened
vision, or an unacceptable cosmetic appearance. In such
instances the surgeon must often resort to partial excision or
debulking procedures to alleviate the problem [73]. Five cases
with NF 1 were encountered in our study; of them, 3 cases
were associated with eyelid plexiform neurofibroma, one with
ONG, and one with right congenital glaucoma (Buphthalmos).
The diagnosis was made clinically in all cases. All NF 1
patients had characteristic cutaneous pigmentary changes
(Café-au-lait spots). Regarding treatment of NF1 in our study,
partial surgical debulking of the eyelid PN was done in one
patient to improve the cosmetic appearance and prevent
occlusion amblyopia with no recurrence till end of the study;
periodic observation was recommended for the other 2 cases
with  small lid lesions; combined trabeculotomy-
trabeculectomy with mitomycin C was done for the patient
with buphthalmos; and regular follow up was recommended
for the patient with unprogressive ONG.

Retinoblastoma was the only secondary orbital tumour type in
this study, accounted for 4 cases, constituting 4.3% of all
orbital tumours. The incidence of extraocular (orbital)
retinoblastoma in our study was lower than that reported in
previous studies in Egypt. This may be explained by the advent
of many recent diagnostic and therapeutic measures over the
previous 2 decades, so that, the intraocular RB are nowadays
diagnosed at earlier stage and consequently properly treated,
with decreasing frequency of orbital extension [76]. Atypical
presentation of intraocular RB may occur, with orbital
cellulitis-like picture [77,78], which was seen in one of RB
cases in our study Figure 6 i-1). A dilated fundus examination
under general anesthesia should be done for all children with
orbital cellulitis associated with delayed response to the usual
systemic antibiotic treatment to rule out a RB. For treatment,
subtotal exenteration was done for 2 patients with recurrent
orbital RB, total exenteration for advanced extraocular RB, and
enucleation for necrotic intraocular RB, in addition to
postoperative combined chemotherapy and radiotherapy.

Idiopathic orbital inflammation (misnamed orbital pseudo
tumour) in children can be a bilateral disease with acute onset
of pain, redness, eyelid edema and proptosis. On imaging
studies including orbital CT scan, there may be extraocular
muscle enlargement, enlarged lacrimal gland, or thickened
sclera, suggestive of myositis, dacryoadenitis and scleritis
respectively. In contrast to idiopathic orbital inflammation in
adults, children may present with fever, leukocytosis and
elevated erythrocyte sedimentation rate (ESR). Systemic
steroid use results in dramatic improvement within 24 to 48
hours. Children with multiple recurrences of orbital idiopathic
inflammation require biopsy to rule out malignant orbital
tumours in children such as RMS [6,7]. In our study, there
were 3 patients of idiopathic orbital inflammation (Non-
lacrimal gland origin), who responded well with systemic
steroid without recurrence of inflammation till the end of the
follow-up period of the study. It should be stressed that many
malignant orbital tumours may atypically presented with
orbital inflammatory symptoms and signs. A careful clinical
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history, examination, and appropriate imaging studies
including orbital CT scan should be done to confirm the
diagnosis especially in suspicious cases. Also, a biopsy should
be considered for any suspicious benign inflammatory orbital
lesion in which a final diagnosis could not be confirmed except
after histopathological examination [77,78]. In our study, 2
patients were initially misdiagnosed as primary orbital
cellulitis and referred to our department due to delayed
response to the usual treatment, for further evaluation and
therapeutic options. After full investigation, they proved to be
RMS and RB cases.

In conclusion, a variety of benign and malignant Pediatric
orbital tumours may be seen in clinical practice. The incidence
of any particular orbital tumour depends mainly on the type of
study (clinical versus histopathologic), medical specialty of the
author, and geographical location of the survey Management of
these tumours requires a multidisciplinary approach with a
good cooperation between Pediatric ophthalmologist,
ophthalmic oncologist, radiologist, chemotherapist, and
sometimes the neurosurgeon and oculoplastic surgeon . Every
effort should be made to educate the primary care physicians
and Pediatricians in Egypt about various ocular and orbital
tumours in children, and consequently, facilitate early referral
of suspicious cases for more evaluation and treatment. Early
diagnosis and prompt treatment provide good cosmetic and
functional results and prevent visual loss in the majority of
those children.
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