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            Abstract

            
               
The majority of ocular tumors in children are benign, but specific malignant neoplasms pose a risk to both life and vision.
                  It's indeed crucial for pediatricians to be aware of ocular tumors in children, as early detection and proper management can
                  significantly impact the child's health and vision. As a result, swift recognition and timely referral of patients to an ocular
                  oncologist are imperative for effective clinical management. This article provides an overview of general concepts surrounding
                  ocular tumors in the pediatric age group, offering brief insights into the clinical features and management of significant
                  tumors affecting the eyelids, conjunctiva, intraocular structures, and orbit.
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               Introduction

            Pediatric ocular tumors can be apparent at birth or acquired later in life. They present in a variety of forms ranging from
               cystic to solid, involving the eye and orbit. Most of them are benign but malignancies such as retinoblastoma and rhabdomyosarcoma
               are vision- and life-threatening.1  Hence, early diagnosis is the key to prognostication and successful management of these conditions. Lid and ocular surface
               neoplasms are easily diagnosed based on history and pattern recognition. Superficial orbital tumors present as subcutaneous
               or subconjunctival nodules. Larger tumors can extend beyond the globe and present with proptosis, lid retraction, ptosis,
               globe displacement, vascular congestion, pupil irregularities, strabismus, diplopia, loss of vision, and optic disc edema
               or atrophy. Erythema, heat, lid edema, pain, and tenderness suggest an inflammatory cause or rapidly growing solid malignancies.
               Leukocoria is an important feature of an intraocular retinoblastoma and can be associated with ocular misalignment due to
               sensory strabismus. Age at onset, duration, laterality and clinical course can guide the differential diagnosis. Medical imaging
               with ultrasound, computed tomography (CT), magnetic resonance imaging (MRI) and magnetic resonance (MR) angiography are pursued
               to reach the diagnosis. Excisional biopsy is usually done for encapsulated or cystic masses. Incisional biopsy is used for
               debulking or confirmation of suspected solid malignancies before starting chemotherapy. 
            

         

         
               Classification of Ocular and Orbital Tumors

            The tumors can be classified depending on their location as described in Table  1. 
            

            

             

            

            

            
                  
                  Table 1

                  Shows the classification of pediatric tumors
                  

               

               
                     
                        
                           	
                              
                           
                           
                              Lid lesions
                              
                           

                           
                        
                        	
                              
                           
                           
                              Ocular surface tumors
                              
                           

                           
                        
                        	
                              
                           
                           
                              Intraocular tumors
                              
                           

                           
                        
                        	
                              
                           
                           
                              Orbital tumors
                              
                           

                           
                        
                     

                     
                           	
                              
                           
                           Chalazion

                           
                        
                        	
                              
                           
                           Papilloma 

                           
                        
                        	
                              
                           
                           Retinoblastoma 

                           
                        
                        	
                              
                           
                           Cystic lesions

                           
                        
                     

                     
                           	
                              
                           
                           Hordeolum

                           
                        
                        	
                              
                           
                           Limbal dermoid

                           
                        
                        	
                              
                           
                           Medulloepithelioma 

                           
                        
                        	
                              
                           
                           1. Developmental orbital cysts 

                           
                        
                     

                     
                           	
                              
                           
                           
                                 
                                 	
                                    Choristoma: Dermoid, epidermoid, Teratoma, Congenital cystic eye, Colobomatous cyst 

                                 

                              

                           

                           
                        
                     

                     
                           	
                              
                           
                           2. Acquired orbital cysts 

                           
                        
                     

                     
                           	
                              
                           
                           Cystic vascular lesions, Epithelial and appendage

                           
                           cysts, Epithelial implantation cyst, Lacrimal duct cyst, Optic nerve sheath meningocele

                           
                        
                     

                     
                           	
                              
                           
                           Benign epithelial and appendage tumors

                           
                           Syringoma

                           
                           
                                 
                                 	
                                    Porosyringoma

                                 

                                 	
                                    Myoepithelioma 

                                 

                                 	
                                    Apocrine hidrocystoma (sudoriferous cyst; originating from a blocked excretory duct of Moll’s apocrine sweat gland)

                                 

                                 	
                                    Eccrine hidrocystoma (derived from lid eccrine sweat gland), 

                                 

                                 	
                                    Sebaceous cyst (pilar cyst; retention cyst of the pilosebaceous     structure)

                                 

                                 	
                                    Milia (cystic expansion of the pilosebaceous structure due to obstruction of the orifice)     

                                 

                                 	
                                    Epidermal inclusion cyst

                                 

                                 	
                                    Pilomatrixoma (calcifying epithelioma of Malherbe; a solid or cystic mass derived from hair matrix cells)

                                 

                                 	
                                    Conjunctival inclusion cyst.

                                 

                              

                           

                           
                           

                           
                           

                           
                        
                        	
                              
                           
                           Pyogenic granuloma 

                           
                        
                        	
                              
                           
                           Retinal capillary hemangioma

                           
                        
                        	
                              
                           
                           Vascular lesions

                           
                        
                     

                     
                           	
                              
                           
                           
                                 
                                 	
                                    Capillary hemangiom

                                 

                                 	
                                    Lymphangioma

                                 

                                 	
                                    Orbital varix 

                                 

                                 	
                                    Arteriovenous malformation 

                                 

                                 	
                                    Malignant hemangioendothelioma 

                                 

                                 	
                                    Organizing hematoma (hematic cyst, cholesterol granuloma) 

                                 

                                 	
                                    Sturge-Weber syndrome

                                 

                                 	
                                    Klippel-Trenaunay-Weber syndrome 

                                 

                              

                           

                           
                        
                     

                     
                           	
                              
                           
                           Papilloma 

                           
                        
                        	
                              
                           
                           Lipodermoid/ dermolipoma

                           
                        
                        	
                              
                           
                           Optic nerve melanocytoma

                           
                        
                        	
                              
                           
                           Histiocytic, hematopoietic and lymphoproliferative masses

                           
                        
                     

                     
                           	
                              
                           
                           
                                 
                                 	
                                    Langerhans cell histiocytosis

                                 

                              

                           

                           
                        
                     

                     
                           	
                              
                           
                           
                                 
                                 	
                                    Juvenile xanthogranuloma

                                 

                              

                           

                           
                        
                     

                     
                           	
                              
                           
                           
                                 
                                 	
                                    Sinus histiocytosis 

                                 

                              

                           

                           
                        
                     

                     
                           	
                              
                           
                           
                                 
                                 	
                                    Leukemia Granulocytic sarcoma 

                                 

                              

                           

                           
                        
                     

                     
                           	
                              
                           
                           
                                 
                                 	
                                    Lymphoma

                                 

                              

                           

                           
                        
                     

                     
                           	
                              
                           
                           Molluscum contagiosum

                           
                        
                        	
                              
                           
                           Conjunctival nevus

                           
                        
                        	
                              
                           
                           Astrocytic hemartoma 

                           
                            

                           
                        
                        	
                              
                           
                           Mesodermal tumors 

                           
                        
                     

                     
                           	
                              
                           
                           
                                 
                                 	
                                    Fibroma 

                                 

                              

                           

                           
                        
                     

                     
                           	
                              
                           
                           
                                 
                                 	
                                    Myofibromatosis 

                                 

                              

                           

                           
                        
                     

                     
                           	
                              
                           
                           
                                 
                                 	
                                    Lipoma

                                 

                              

                           

                           
                        
                     

                     
                           	
                              
                           
                           
                                 
                                 	
                                    Leiomyoma 

                                 

                              

                           

                           
                        
                     

                     
                           	
                              
                           
                           
                                 
                                 	
                                    Fibrous dysplasia 

                                 

                              

                           

                           
                        
                     

                     
                           	
                              
                           
                           
                                 
                                 	
                                    Juvenile ossifying fibroma 

                                 

                              

                           

                           
                        
                     

                     
                           	
                              
                           
                           
                                 
                                 	
                                    Giant cell (reparative) granuloma of bone

                                 

                              

                           

                           
                        
                     

                     
                           	
                              
                           
                           
                                 
                                 	
                                    Aneurysmal bone cyst

                                 

                              

                           

                           
                        
                     

                     
                           	
                              
                           
                           
                                 
                                 	
                                    Cartilaginous hamartoma 

                                 

                              

                           

                           
                        
                     

                     
                           	
                              
                           
                           
                                 
                                 	
                                    Sarcoma - Osteogenic sarcoma, Leiomyosarcoma, Fibrosarcoma, Malignant fibrous histiocytoma

                                 

                              

                           

                           
                        
                     

                     
                           	
                              
                           
                           
                                 
                                 	
                                    Rhabdomyosarcoma

                                 

                              

                           

                           
                        
                     

                     
                           	
                              
                           
                           Cutaneous horn

                           
                        
                        	
                              
                           
                           Ocular melanosis

                           
                        
                        	
                              
                           
                           Congenital hypertrophy of the retinal pigment epithelium (CHRPE)

                           
                        
                        	
                              
                           
                           Neurogenic tumors 

                           
                        
                     

                     
                           	
                              
                           
                           
                                 
                                 	
                                    Glioma

                                 

                              

                           

                           
                        
                     

                     
                           	
                              
                           
                           
                                 
                                 	
                                    Meningioma 

                                 

                              

                           

                           
                        
                     

                     
                           	
                              
                           
                           
                                 
                                 	
                                    Neurofibroma 

                                 

                              

                           

                           
                        
                     

                     
                           	
                              
                           
                           
                                 
                                 	
                                    Schwannoma

                                 

                              

                           

                           
                        
                     

                     
                           	
                              
                           
                           
                                 
                                 	
                                    Esthesioneuroblastoma 

                                 

                              

                           

                           
                        
                     

                     
                           	
                              
                           
                           
                                 
                                 	
                                    Paraganglioma 

                                 

                              

                           

                           
                        
                     

                     
                           	
                              
                           
                           
                                 
                                 	
                                    Melanotic neuroectodermal tumor of infancy 

                                 

                              

                           

                           
                        
                     

                     
                           	
                              
                           
                           Combined hamartoma of the retinal pigment epithelium

                           
                        
                        	
                              
                           
                           Lacrimal gland 

                           
                        
                     

                     
                           	
                              
                           
                           
                                 
                                 	
                                    Pleomorphic adenoma (benign mixed tumor) 

                                 

                              

                           

                           
                        
                     

                     
                           	
                              
                           
                           
                                 
                                 	
                                    Adenocarcinoma (malignant mixed tumor)  

                                 

                              

                           

                           
                        
                     

                     
                           	
                              
                           
                           Teratoma

                           
                        
                        	
                              
                           
                           Metastatic 

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           
                                 
                                 	
                                    Neuroblastoma 

                                 

                              

                           

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           
                                 
                                 	
                                    Ewing Sarcoma  

                                 

                              

                           

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           
                                 
                                 	
                                    Wilms tumor  

                                 

                              

                           

                           
                        
                     

                  
               

            

            

         

         
               Tumors

            Eyelid tumors in childhood are typically benign and easily noticeable due to their prominent location. These lesions can stem
               from factors such as gland blockages, viral infections, vascular malformations, or the extension of orbital tumors anterior
               to the orbital rim. Among these, chalazion is the most common lid tumor, resulting from a blockage of the meibomian glands.
               It manifests sub-acutely with surrounding inflammation, resembling preseptal cellulitis. As the inflammation subsides, a distinct,
               firm, intra-lid nodule forms. Stye, on the other hand, occurs due to the blockage of eccrine and apocrine glands (Zeiss and
               Moll’s glands), presenting as a pustule on the lid margin. Treatment for both conditions involves lid cleansing with baby
               shampoo, warm compresses, and topical antibiotics. Large and painful chalazia may require treatment through incision and curettage.
            

            Benign epithelial and appendage tumors of the eyelid encompass syringoma, sudoriferous cyst, eccrine hidrocystoma, sebaceous
               cyst, milia, epithelial inclusion cyst, and pilomatrixoma. Epithelial inclusion cysts and eccrine gland cysts have clear contents,
               while sebaceous gland cysts appear white. If a tumor persists or size increases, surgical excision could be considered. Papilloma
               and molluscum contagiosum are viral-origin lid tumors. (Figure  1a,b) Papillomas usually present as pedunculated or sessile masses with a cauliflower appearance on the lid, while molluscum
               is characterized by umbilication. Both typically occur as multiple lesions, with most being self-limiting. However, surgical
               excision may be necessary for persistent or irritating lesions.
            

            
                  
                  Figure 1

                  a: Showing multiple papillomata both upper and lower lid of right eye; b: An isolated sessile papilloma of right eye lower lid.
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                  Ocular surface tumors 

               The conjunctiva is the most commonly involved area for ocular surface tumors. Tumors that affect the cornea usually involve
                  the limbus. 
               

            

            
                  Papilloma 

               Conjunctival papilloma comprises 7% to 10% of childhood conjunctival tumors. It is benign and linked to human papillomavirus
                  types 6, 11, and 16. 2 This condition is caused by the same virus responsible for genital warts and may be transmitted during passage through the
                  birth canal or via hand-eye contact. Conjunctival papilloma can manifest unilaterally or bilaterally, typically found in the
                  inferior fornix or at the limbus. It presents as a pink, fibrovascular frond of tissue in a sessile or pedunculated configuration.
                  Small lesions often resolve spontaneously and are observed. However, the preferred treatments are excision and double freeze-thaw
                  cryotherapy, despite a high recurrence rate. 3

            

            
                  Limbal dermoid 

               Limbal dermoid is a benign congenital choristoma located on the ocular surface, characterized by stratified squamous epithelium
                  overlying dermal tissue. 4 These dermoids are present from birth and typically remain stable in size. Clinically, they manifest as a distinct yellow-white
                  solid mass involving the bulbar conjunctiva or the corneoscleral limbus, commonly situated in the inferotemporal quadrant.
                  (Figure  2a) Occasionally, there is an association with Goldenhar’s syndrome. 5 Vision is generally unaffected unless severe astigmatism is induced. While excision of limbal dermoids can be considered for
                  cosmetic improvement, it does not eliminate the persisting astigmatism.
               

            

            
                  Dermolipoma/lipodermoid 

               Dermolipoma is commonly situated on the temporal aspect of the eye, appearing as a smooth, yellowish, fold-like mass that
                  extends vertically in the lateral canthus. This benign congenital solid mass is composed of dense, collagenous tissue and
                  adipose tissue lined by stratified squamous epithelium. Dermolipomas are typically unilateral, exhibit minimal growth, do
                  not impact vision, and may be linked to Goldenhar’s syndrome. (Figure  2b) While most cases necessitate only observation, only a few may require surgical excision. 

               
                     
                     Figure 2

                     a: Showing limbal dermoid; b: Demonstrating dermo lipoma in the temporal aspect of the right eye 
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                  Pyogenic granuloma 

               The term "pyogenic granuloma" is misleading as it does not exhibit pyogenic (pus-producing) qualities nor is it a true granuloma.
                  Instead, it is a hypertrophic scar that develops on the conjunctiva following ocular trauma or surgery. Characterized by rapid
                  growth, it is composed of fibroblasts and capillaries, presenting clinically as a red, fleshy, pedunculated mass. Treatment
                  options include the use of topical steroids or excision of the lesion.
               

            

            
                  Conjunctival nevus 

               Conjunctival nevus is a frequently encountered childhood lesion characterized by pigmentation and a brownish discoloration,
                  often accompanied by feeder vessels. 6 Approximately 30% of these nevi are nonpigmented and exhibit cystic characteristics, moving freely with the conjunctiva.
                  They are commonly found at the limbus, followed by the epibulbar area, the plica, the caruncle, and the eyelid margin. (Figure  3a) Malignant transformation is exceedingly rare in childhood cases, leading to a conservative management approach. 7

            

            
                  Ocular melanosis 

               Ocular melanosis is characterized by slate-gray colored discrete patches beneath the conjunctiva, resulting from hyperpigmentation
                  of the episclera. (Figure  3b) This congenital lesion does not exhibit free movement with the conjunctiva. In the case of Nevus of Ota, ocular melanosis
                  is accompanied by hyperpigmentation of the eyelid. Although it is infrequently linked to glaucoma, regular ophthalmologic
                  examinations are essential for monitoring and early detection. 8

               
                     
                     Figure 3

                     a: Showing naevus on medial side involving the plica and caruncle; b: Showing ocular melanosis of the left eye
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                  Intraocular tumors 

               Tumors within the eye can originate from various structures such as the iris, ciliary body, neural retina, optic disc, retinal
                  pigment epithelium, or choroid. The impact on vision depends on the location and growth rate of the lesion. In children, intraocular
                  tumors often go unnoticed until they result in symptoms such as leukocoria, strabismus, bleeding, inflammation, or glaucoma.
                  Prompt ophthalmological evaluation is crucial when these symptoms arise.
               

            

            
                  Retinoblastoma 

               The most common intraocular malignant tumor neoplasm in childhood is retinoblastoma (Rb), the incidence being 1 in 15,000
                  births.9, 10  Mutation in the Rb gene (tumor suppressor gene) located at chromosome 13q14 results in its causation.11  The development of retinoblastoma follows Knudson’s two-hit hypothesis, where a single retinal cell undergoes a loss of
                  function in both alleles of the Rb gene. In the nonheritable form, both alleles are lost somatically in a single retinal cell,
                  while in the heritable form, the first allele is lost as a germline mutation, predisposing every cell in the patient's retina
                  to lose the second allele. Familial retinoblastoma exhibits autosomal dominant transmission, with a positive family history
                  encountered in 5% to 12% of cases. 12 Familial forms are typically bilateral and multifocal. Diagnosis is usually made at 1 year for bilateral and 2 years for
                  unilateral retinoblastoma, with no gender or racial predilection.13 Genetic counselling is crucial for patients with known familial retinoblastoma. Leukocoria is the most common clinical presentation,
                  14 and other signs include strabismus, glaucoma, apparent orbital cellulitis, spontaneous hyphema, and pseudohypopyon. Retinoblastoma
                  appears creamy and may contain calcified areas. The tumor can grow exophytically underneath the retina, endophytically towards
                  the vitreous, or seed the vitreous. Brain metastasis via direct extension through the optic nerve is the most common, 15 while orbital invasion or hematogenous spread to bone is less frequent. Fortunately, metastatic disease is rare, and the
                  5-year survival rate after successful treatment exceeds 90%. 16

               Historically, enucleation was the primary treatment, but advancements in chemotherapy, laser treatment, focal radiation, and
                  thermal therapies have significantly improved globe salvageability. Current chemotherapy regimens involve carboplatin, etoposide,
                  and vincristine. Progression or regression of the disease requires frequent examinations under anesthesia, and lack of local
                  recurrence or metastatic disease after 5 years is considered a cure.
               

               Ten percent of children with familial retinoblastoma present in infancy with trilateral retinoblastoma, involving bilateral
                  retinoblastoma with malignant pinealoblastoma due to the malignant transformation of retina-like cells in the pineal gland.
                  These patients are at risk of developing second malignancies in the second decade of life, most commonly sarcomas of the head
                  and neck. 17 Therefore, lifelong screening is necessary, and any complaints of lumps or pain must be carefully considered. 
               

            

            
                  Medulloepithelioma 

               Medulloepithelioma is an uncommon intraocular tumor that typically presents around the age of 5 years. 18 Originating from the primitive medullary epithelium, it can exhibit either a benign or malignant nature depending on the
                  presence of poorly differentiated cells. Malignant tumors tend to be locally invasive, but instances of metastatic disease
                  are infrequent. In most cases, enucleation proves to be curative, as the tumor is typically confined within the globe.
               

            

            
                  Retinal capillary hemangioma 

               Retinal capillary hemangioma is a benign congenital lesion characterized by a small vascular mass that gradually enlarges
                  due to the proliferation of capillary vessels and the occurrence of arteriovenous shunting. It presents with a red-to-orange
                  appearance and features prominent afferent and efferent vessels. This condition is bilateral in 50% of cases and has a hereditary
                  component in 20%. 19 Retinal capillary hemangioma, when associated with a cerebellar hemangioblastoma, constitutes Von Hippel-Lindau disease.
                  Visual loss is primarily caused by exudative retinal detachment, which can be managed with treatments such as laser therapy,
                  cryotherapy, and scleral buckling. 20

            

            
                  Optic nerve melanocytoma 

               Optic nerve melanocytoma is a magnocellular nevus and appears as a densely pigmented mass over the optic nerve head. It is
                  a benign lesion and more commonly affects darkly pigmented individuals. 
               

            

            
                  Astrocytic hamartoma 

               Astrocytic hamartoma is a benign condition associated with tuberous sclerosis and NF-1. 21 It is a glial tumor of the retina and optic nerve. It initially appears flat and then becomes dome-shaped with calcified nodules
                  mimicking retinoblastoma. 
               

            

            
                  Congenital hypertrophy of the retinal pigment epithelium (CHRPE)  

               CHRPE is a benign condition arising from the hypertrophy of retinal pigment epithelial cells. Although present at birth, it
                  is typically diagnosed in adulthood. The lesion manifests as a hyperpigmented flat spot and can appear either as a solitary
                  entity or in a clustered bear-track pattern. In cases where multiple and bilateral CHRPE is observed, it may be associated
                  with Gardner’s syndrome. This autosomal dominant disorder is characterized by adenomatous polyposis, with a heightened risk
                  of progressing to adenocarcinoma of the colon. 22

            

         

         
               Orbital Tumors 

            In the pediatric age group, most of the orbital space-occupying lesions are cystic, followed by vascular tumors and inflammatory
               diseases. 
            

            
                  Cystic lesions 

               
                     Developmental orbital cysts 

                  Developmental orbital cysts encompass choristoma (histologically normal tissue situated in an abnormal location) and rare
                     tumors such as teratoma, congenital cystic eye, and colobomatous cystic eye. Dermoid and epidermoid cysts, both choristomas,
                     are positioned anterior to the orbital septum along the fronto-zygomatic suture. They originate from rest of epithelial cells
                     entrapped in orbital bony sutures during embryonic development, constituting 30% to 46% of excised orbital tumors in children.
                     23 These cysts present as smooth, non-tender, firm, partially mobile masses beneath the skin. The chronic nature often results
                     in reactive sclerosis in the surrounding bone. Distinguishing between dermoid and epidermoid cysts involves the presence of
                     dermal components. If ruptured, the cyst's contents can incite severe inflammation, resembling orbital cellulitis. Small cysts
                     are typically asymptomatic and observed, while larger ones are excised in their entirety.
                  

                  Teratomas originate from two or more embryonic germ layers and are rarely malignant in the orbit compared to other body sites.
                     
                  

                  In congenital cystic eye, improper formation of the eye globe during embryogenesis leads to orbital cysts containing primitive
                     ocular tissue. 
                  

                  Coloboma results from the failure of the eye's embryonic fissure to close during gestation.

               

            

            
                  Vascular lesions 

               In general, these lesions are the second most common orbital tumors 24 and include capillary hemangioma, lymphangioma, orbital varix, arteriovenous malformation, and malignant hemangioendothelioma.
                  
               

               
                     Capillary hemangioma

                  They are the most common vascular orbital tumor in childhood, 25 are non-hereditary, unilateral, and more prevalent in girls than boys. 26 It typically becomes noticeable in the first few months of life, experiencing rapid growth in the subsequent six months before
                     significantly diminishing in size at 2-3 years of age. If superficial or intradermal, it is referred to as a strawberry nevus
                     due to its bright red, bumpy appearance; if subdermal, it appears as a bluish mass within the lid. Rarely, platelets may be
                     sequestered, causing thrombocytopenia and hemorrhage (Kasabach-Merritt syndrome). 27 Vision may be compromised due to occlusion or anisometropic amblyopia, and glasses or occlusion therapy may be initiated
                     in moderate cases of amblyopia. 28 Close observation is usually sufficient for minimal lid involvement, as capillary hemangioma tends to resolve spontaneously.
                     In advanced cases, administration of corticosteroids (topical, intralesional, or systemic) and systemic propranolol has been
                     effective in reducing tumor size. 29 Superficial or intradermal capillary hemangiomas can be treated with carbon dioxide laser, and interferon-alfa is considered
                     in large or refractory cases. 30

               

               
                     Lymphangioma

                  They typically appear in the first decade of life and account for 1% to 3% of all orbital tumors. 31 A slowly progressive vascular malformation, it comprises lymphatic channels and does not regress like capillary hemangioma.
                     The conjunctiva is frequently involved, presenting as a multilobulated mass. When the lid and orbit are affected, it manifests
                     as a soft bluish mass usually in the superonasal quadrant. 32 Bleeding frequently occurs, forming a chocolate cyst. Viral illness or spontaneous hemorrhage can cause sudden enlargement.
                     Due to its infiltrative nature, complete surgical excision is challenging, and surgery is reserved for debulking large tumors.
                  

               

               
                     Orbital varix 

                  These can be congenital or acquired dilation of an ophthalmic vein and may cause intermittent proptosis of the globe. Proptosis
                     is position-dependent and exacerbated by Valsalva's maneuver. Diagnostic CT of the orbit shows a dilated vein and the presence
                     of phleboliths. Management is conservative, as surgical excision is associated with significant bleeding.
                  

               

               
                     Arteriovenous malformations 

                  They cause a high-flow state in the venous system, leading to dilatation and engorgement of veins, resulting in proptosis
                     and increased episcleral venous pressure, causing glaucoma, disc edema, and dilated tortuous retinal veins. These malformations
                     may be congenital (Wyburn-Mason syndrome) or acquired due to trauma or a ruptured aneurysm causing a carotid-cavernous fistula.
                     Manifesting as slow proptosis of the globe, incomplete excision can lead to malignant transformation.
                  

               

               
                     Sturge-Weber syndrome

                  This is a capillary malformation of the leptomeninges, sometimes involving the eyes or face.33 Characteristic findings include a port-wine stain on the face following the trigeminal distribution, intraocular choroidal
                     hemangioma, and seizures.(Figure  4) Ocular findings on the affected side include conjunctival injection, a tomato ketchup fundus due to increased choroidal
                     vascularity, and refractory glaucoma. 34 Klippel-Trenaunay-Weber syndrome, involving capillary, lymphatic, and venous channels, is a variant of Sturge-Weber syndrome.
                  

                  
                        
                        Figure 4

                        Shows sturge weber syndrome with typical port wine stain  
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                  Inflammatory masses 

               Orbital pseudotumor typically presents bilaterally in children, causing ocular pain, particularly with eye movement, along
                  with tenderness and inflammatory signs. Diplopia and strabismus may occur due to extraocular muscle restriction or globe displacement.
                  Slit lamp examination may reveal iritis.
               

               A spectrum of disorders characterized by infiltration of organs by Langerhans' cell histiocytes and associated immunoreactive
                  cells includes histiocytic, hematopoietic, and lymphoproliferative masses like Langerhans' cell histiocytosis, eosinophilic
                  granuloma, Hand-Schuller-Christian disease, and Letterer-Siwe syndrome. 35 This infiltration may be unifocal, limited to bone or soft tissue, multifocal involving bone, or multifocal affecting bone
                  and various other organ sites. Unifocal lesions in the orbit are common, representing 1% to 3% of pediatric orbital tumors.
                  36 CT scans vividly describe lesions originating within the orbital bone and causing intraosseous lytic changes. If the periosteum
                  is penetrated, an intense inflammatory reaction ensues. Patients typically present with a painful, swollen lid mass, often
                  with erythema, usually located superotemporally. Diagnosis is confirmed through surgical biopsy, and treatment options range
                  from observation to surgical excision, corticosteroids, chemotherapy, and radiation. 37

               Juvenile xanthogranuloma (non-Langerhans' cell histiocytosis) is a histiocytic disorder with cutaneous and ocular manifestations.
                  Distinguished from Langerhans' histiocytosis by the absence of cytoplasmic organelles (Langerhans' granules) in histiocytes
                  and the absence of systemic disease, it primarily involves the iris. However, lesions in the eyelid, orbit, and cornea have
                  also been reported. 38 Typically occurring before the age of 2, it may manifest with proptosis and involvement of extraocular muscles. Iris lesions
                  are vascular nodules that can bleed easily, causing spontaneous hyphema and glaucoma. Treatment options include observation,
                  corticosteroids, or radiation.
               

               While proptosis is uncommon with leukemia, subclinical infiltration of the orbit by leukemic cells likely occurs frequently.
                  The globe is often affected due to infiltration of leukemic cells or hematologic disturbances such as thrombocytopenia and
                  hyperviscosity. Common retinal findings include pseudo-Roth spots, cotton-wool spots, and disc edema due to optic nerve invasion
                  by leukemic cells. Orbital lymphoma is rare in childhood, except for the variant known as Burkitt's lymphoma, caused by the
                  Epstein-Barr virus. Endemic in the black race, it typically presents six months after viral infection and can affect the abdomen,
                  lymph nodes, cranium, and orbit.
               

            

            
                  Mesodermal tumors 

               Mesodermal tumors of the orbit originate from mesenchymal components such as extraocular muscles, fibroblasts, cartilage,
                  fat cells, and smooth muscles. Examples of these tumors include rhabdomyosarcomas, fibromas, lipomas, leiomyomas, and sarcomas.
               

               Rhabdomyosarcoma stands out as the most common primary malignancy of the orbit in children. 36 This nonfamilial condition predominantly affects boys and is typically diagnosed around the age of seven. 39 Often located in the superonasal quadrant of the orbit, it presents with proptosis and eyelid drooping due to a lid mass.
                  Interestingly, a history of minor trauma to the head or orbit is an unrelated finding. Unlike its name suggests, orbital rhabdomyosarcoma
                  arises not from the extraocular muscles but rather from undifferentiated mesenchymal cells in the orbit. The tumor can metastasize
                  via hematogenous spread to the lungs and bones. Management involves orbital biopsy for confirmation of the diagnosis, followed
                  by a combination of chemotherapy and irradiation. A 91% 3-year survival rate has been documented post-treatment. 40

            

            
                  Neurogenic tumors 

               Neurogenic tumors originate from the optic nerve and peripheral nerves within the orbit. These tumors encompass benign lesions
                  like optic nerve gliomas, meningiomas, neurofibromas, and schwannomas.
               

               Optic pathway glioma, also known as juvenile pilocytic astrocytoma, is a slow-growing benign tumor affecting the sensory visual
                  pathways. Accounting for 2% to 3% of orbital tumors, it is more prevalent in boys and typically begins between 2 and 6 years
                  of age, with 90% becoming evident by the second decade. 41 Optic glioma may exhibit rapid progression of signs and symptoms over a few months, especially in some infants. Its association
                  with NF-1 is common. 42 While gliomas may also be found in the optic chiasma and optic tract, they most commonly originate from the orbit. Tumors
                  in the orbit present with slowly progressive proptosis, and other signs include vision loss, strabismus, nystagmus, disc edema,
                  or optic atrophy. The management of optic pathway glioma is often conservative, with surgical removal considered when vision
                  declines, the tumor extends toward the chiasm, or advanced proptosis occurs. Rapidly growing gliomas may require chemotherapy
                  and radiation.
               

               Neurofibromas are tumors affecting peripheral nerves and contain axons, Schwann’s cells, and fibroblasts. The most common
                  type in the pediatric population is plexiform neurofibroma, which is pathognomonic for NF-1. This non-encapsulated tumor may
                  involve the extraocular muscles, lacrimal gland, and eyelid. The affected eyelid may have an S-shaped curve with a texture
                  likened to a bag of worms, often accompanied by ptosis. Treatment typically involves surgical excision of the neurofibroma.
               

               Inflammatory lesions, commonly observed as features of orbital pseudotumor, most frequently affect the lacrimal gland. Neoplastic
                  lesions such as adenoma and adenocarcinoma are rare in the pediatric population.
               

            

            
                  Metastatic tumors 

               In children, ocular metastases predominantly impact the orbit, unlike adults where the uvea is the primary site of involvement.
                  The primary malignancies leading to these metastases include neuroblastoma, the most common metastatic orbital tumor in the
                  pediatric population. 43 Less commonly, Ewing’s sarcoma and Wilms’ tumor may also contribute. Typically affecting children at around 2 years of age,
                  orbital spread is observed in 15% of cases. 44 The abdomen is the most common primary site from which orbital metastases occur via the hematogenous route. The hallmark
                  sign is proptosis, which may be accompanied by lid ecchymosis caused by ischemia. Horner’s syndrome can occur due to the interruption
                  of sympathetic pathways in the chest. Opsoclonus myoclonus, characterized by "dancing eyes and dancing feet," is a unique
                  paraneoplastic syndrome resulting from a remote disease affecting the cerebellum. 45

            

         

         
               Conclusion

            Pediatricians play a vital role in the diagnosis of pediatric ocular tumors. They are the first to recognize ocular problems
               that may not be apparent to parents. It is therefore important to recognize the signs and symptoms of ocular tumors of childhood
               so that prompt ophthalmologic evaluation and treatment may be undertaken. Most of the pediatric ocular tumors are congenital
               with early presentations. Most pediatric orbital tumors are benign, and developmental cysts comprise half of orbital cases,
               with rhabdomyosarcoma being the most common and capillary hemangioma being the second most common orbital tumor. The most
               common intraocular malignant lesion is retinoblastoma. The orbit is the most common location for metastases in children. Malignant
               tumors may be life-threatening, but both malignant and benign tumors may be vision-threatening.
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