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Screening of Children Eye Tumors

· [bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK7]Retinoblastoma
Retinoblastoma is the most frequent malignant intraocular tumor of childhood. It occurs with an estimated frequency of 1 in 15,000 children. It has been more than 200 years since James Wardrop first described retinoblastoma as a distinct entity. Once a uniformly fatal tumor, retinoblastoma today is a potentially treatable disease with survival rates better than 95% in developed countries. However, retinoblastoma is still a deadly cancer worldwide, with an estimated death rate of more than 40%. Most of the deaths from retinoblastoma occur in Asia and Africa. Successful treatment requires early diagnosis as well as availability of modern treatment modalities and the major goal should be to improve the delivery of ocular health care in nonindustrialized countries.
It is our recommendation that prenatal screening and neonatal fundus for retinoblastoma is important in fetuses at high risk of developing the disease. The development of retinal tumors in predisposed fetuses commences in utero and hence it is critical to examine and treat infants immediately after birth. Retinoblastoma is rare but treatable and curable. Experience gained in the development of pediatric ophthalmology and oncology programs throughout the world should be applied to create programs to effectively diagnose and treat retinoblastoma.
Important conditions to be aware of:
· At birth, a white shiny reflex in a child’s eye could be a sign of a life-threatening cancer – Retinoblastoma. Early treatment ensures 95% of children saved from death, over 90% have their eyes intact, and 85% have vision preserved. Hence, seek help from ophthalmologists urgently if you see a white reflex from a child’s eye.
· From 1 month to 4 years of age, inspect for obvious structural abnormalities. Misalignment of eyes (Strabismus) may result in irreversible vision loss in one eye. It could also be a sign of more sinister eye diseases. 
· Perform proper eye assessment as soon as a child is able to cooperate. A significant loss in visual acuity in one eye refers to a condition called amblyopia. Early intervention allows restoration of normal vision, and the effectiveness of treatment decreases with age.
· Refractive error, in particular, myopia, is highly prevalent in Asia-Pacific region. Screen for refractive error in school-aged children and teenagers. Efforts should be made to prevent progression of myopia and avoid potential complications that may arise in high myopia.

· Rhabdomyosarcomas
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]Rhabdomyosarcomas (RMS) are malignant tumors comprised of undifferentiated skeletal muscle and are the most common type of soft tissue sarcoma in the pediatric population, accounting for 3–4% of all childhood malignancies. The current incidence is 4.0–4.5 cases/million per year for patients less than 20, with a bimodal peak incidence between ages 0–5 years and in adolescence. In about 35% of cases, the head and neck are the main sites of RMSs, with 25-35% tumors located in the orbit. There is a gender difference in the incidence. It occurs more commonly in man, which is 1.3 times than that in woman.
While RMS can arise anywhere in the body, 35% of pediatric cases originate in the head and neck and are further classified as orbital, parameningeal, or  nonparameningeal/non-orbital.
Overall, the most common symptom of RMS is proptosis (80%). Other commonly reported symptoms are chemosis (60%), ptosis (50%), pain (10%).
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]RMS is also classified by histology, with embryonal (ERMS) and alveolar (ARMS) histologies being the most common. ERMS is associated with earlier age at diagnosis and better survival.
Most common treatment is surgery combined with radiation or chemotherapy. In a  long-term  and  large  cohort  study, the 10-, 20-, and 40-years OS rates and cancer-speciﬁc mortality were 82.5, 72.2, and 48.9%, respectively, and 14.8, 21.7, and 21.7%.
· Lymphoma
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]Lymphomas are malignant lymphoid tumors arising as clonal proliferation of either B-lymphocytes, T-lymphocytes or, less commonly, of natural killer (NK) cells. Gender distribution varies according to lymphoma subtype. The age distribution varies among the different lymphoma subtypes, but, in general, orbital lymphoma primarily affects elderly patients. This applies especially to the B-cell lymphomas, of which 73% of the patients are older than 50 years of age. Thirty-eight percent of patients with T-cell lymphoma are older than 50 years.  
A variety of symptoms are frequently reported by patients with orbital lymphoma, and many patients have several different complaints. Overall, the most common symptom of orbital lymphoma is proptosis, which is a typical sign of an orbital tumor. Other commonly reported symptoms are limited eye motility, swelling, pain, ptosis, changes in visual acuity, diplopia, and chemosis.
Lymphomas are divided into 2 major categories, namely Hodgkin lymphoma (HL) and non-Hodgkin lymphoma (NHL). HL is of B-lymphocyte origin, whereas NHL is a heterogeneous group of lymphomas of different clonal origin consisting of B-cell lymphomas, T-cell lymphomas, and NK-cell lymphomas, and each type can be further subdivided.
If an orbital tumor is suspected, imaging studies such as a CT scan or MRI scan of the orbit are needed to identify the size and anatomical location of the tumor. After identification of an orbital tumor, performing a biopsy is crucial for being able to confirm the diagnosis and for making subtype classification. The diagnosis of an orbital lymphoma is primarily based on histopathological verification of a biopsy. Further staging is based on a full systemic workup including a full-body positron emission tomography-computed tomography (PET-CT) or MRI. A bone marrow biopsy must also be performed.
Radiotherapy (RT) is frequently used in the treatment of orbital lymphoma. And chemotherapy is a common treatment of choice when managing high-grade or disseminated orbital lymphoma, often combined with other treatment modalities such as surgery, radiotherapy, steroids, or immunotherapy. Surgery is chosen when a reduction in tumor size is warranted, especially in cases with a massive tumor load. Immunotherapy with monoclonal antibodies is a relatively new treatment modality. Rituximab (R), which is a chimeric human/mouse anti-CD20 antibody binding the CD20 antigen on normal cells and tumor cells, is the most commonly used monoclonal antibody in orbital lymphoma patients.
The histological subtype is the most important prognostic factor for orbital lymphoma and, overall, low-grade lymphoma subtypes have a better prognosis compared to high-grade lymphomas.
· Neuroblastoma
This is rare tumor of infancy occurring in about nine of one million children. It constitutes bout 10~15% of all pediatric cancers,  and  10%  to  20%  of  cases  have  orbital  metastases. Primary tumors originate in the the abdomen, thoracic, cervical, and pelvic regions, and metastases occur byhematogenous spread. 
The most common sign of orbital metastic neuroblastoma is proptosis and periorbital ecchymosis (“panda bear eyes”/raccoon eyes), ptosis and globe displacemen.
Symptoms are bilateral in 20 to 50% of cases.
At CT, a soft tissue mass inhomogeneously enhancing with associated lytic bony erosions is appreciable  (typically  involving  the  zygomatic  bone  adjacent  temporal  orbit).  
At MRI, the tumor often is isointense to the  extraocular  muscles,  but  intratumoral  hemorrhages  may  lead  to  variable  appearance both  on  T1-  and  T2-weighted  images,  depending  on the  degree  of  hemoglobin  catabolism.  After gadolinium administration, variable degrees of enhancement are encountered.
The prognosis in neuroblastoma is influenced mainly by age, stage, and site of origin. The treatment consists of multiagent chemotherapy; combinations of cisplatin, teniposide, vincristine, and cyclophosphamide have been employed. Radiotherapy doses vary according to the age (1500–4000  cGy)  Orbital  metastasis  has  a  poor prognosis; the 3-year survival rate is 11%.
· Ewing sarcoma
Ewing sarcoma (ES) and peripheral  primitive  neuroectodermal  tumor (PPNET) are tumors of The Ewing  family. The primary difference between ES and PPNET is the degree of histologic differentiation, with ES being very poorly differentiated and PPNET demonstrating some neural differentiation.
ES  is a highly aggressive, small, blue cell tumor observed predominantly in the long bones and pelvis of white males. ES in the head and neck region, typically in the maxilla or the mandible. Most cases of orbital involvement are metastatic from  distant  sites.
Ophthalmic symptoms consisting of proptosis, pain, visual  loss  and  motility  restriction.
CT imaging shows a diffuse, unevenly enhancing  mass  lesion  associated  with  mottled  bone destruction. ES is often heterogeneous in its appearance, with low signal on T1 sequences, high or mixed  signal  intensity  on  T2,  and  enhancement with gadolinium.
The treatment of ES may require a combination of surgery, radiation,  and  chemotherapy  to  gain  regional  control  of  the  disease.
· Langerhans cell histiocytosis
Langerhans cell histiocytosis (LCH) is a disease characterized by clonal proliferation of CD1a/CD207 myeloid dendritic cells that present at all ages and with different degrees of systemic involvement.
The annual LCH incidence has been reported to be 4.6 cases/million children < 15 years old and estimated at 1–2 cases/million adults.
The causes and risk factors for developing LCH are unclear. The pathogenic cells originate from a myeloid-derived precursor and are uniformly characterized by activation of the MAPK/ERK signaling pathway, In ＞50% cases, pathway activation is secondary to a somatic mutation in BRAF (BRAFV600E), in other cases, mutations in MAP2K13 and ARAF have been described.
Classically, LCH was defined as 3 distinct diseases; eosinophilic granuloma, HandSchuller-Christian disease and Letterer-Siwe disease. Nowadays, this old terminology has been replaced by a classification system that is based on the site of lesions, the number of involved sites (single or multisystem/local or multifocal), and whether the disease involves risk organs (hematopoietic system, liver, or spleen).
Local LCH is a disease characterized by an expanding proliferation of Langerhans cells in one organ, where they cause damage called lesions. It typically has no extra-skeletal involvement, but rarely a lesion can be found in the skin, lungs, or stomach. Multifocal LCH is characterized by fever, bone lesions and diffuse eruptions, usually on the scalp and in the ear canals and is seen mostly in children. Risk organs consist of lung, liver, spleen, bone marrow, or hematological dysfunction.
Almost any organ can be affected in LCH while bone is the most commonly affected system; bone lesions are present in approximately 80% of patients with LCH. The most common site of involvement is the skull (27%), followed by the femur (13%), mandible (11%), and pelvis (10%). Pain and tumor formation in a localized area of bone is a very common presentation of LCH. Proptosis and diabetes insipidus are also very common in patients. Also, skin, neuroendocrine and central nervous systems, pulmonary, hematopoietic system, hepatobiliary system symptoms can be found in patients with LCH.
Since pathologic Langerhans cells activate other immunologic cells, microscopic examination of diseased tissue shows eosinophils, neutrophils, lymphocytes, and histiocytes in addition to the LCH cells. LCH cells are large, oval, and mononuclear, with a prominent nucleus and eosinophilic cytoplasm. They stain positive for protein S-100, CD1a, and CD207 (langerin) and contain cytoplasmic rod-shaped inclusions called Birbeck granules. A diagnosis of LCH is made by typical positive staining with CD1a or CD207.
Radiographic studies typically show lytic lesions, especially punched-out lesions in the skull without marginal sclerosis or periosteal reaction. Otitis media or externa are common presenting signs in many cases.
Despite improvements in the treatment of LCH over the past decades, mortality has remained high. Patients with single-system disease confined to a single site usually require only local therapy or observation. Patients with more extensive disease require systemic therapy; Treatment with BRAF inhibitors has shown to induce complete and durable responses, and the role of BRAF and MEK inhibitors is currently being investigated. Vemurafenib, a BRAF inhibitor, has shown efficacy in several cases with BRAF-V600E mutation. Despite the efficacy of vemurafenib, severe adverse events, including the development of squamous cell carcinoma, have been reported and the majority of patients experienced early relapse after discontinuation of the therapy.
The prognosis of this disease varies widely. It is related to the onset age, the number of organs involved, the functional impairment of organs, the response to initial treatment and so on. 
Depending on the duration of the front-line treatment, 20% to 50% of patients may experience a relapse and about 30–40% patients develop permanent sequelae (such as LCH neurodegeneration, diabetes insipidus, mental retardation)
· Myeloid Sarcoma/Chloroma
Myeloid sarcoma (MS) is an extramedullary malignant tumor composed of immature myeloid cells in many tissues including bone, soft tissue or skin, which has been identified as an extramedullary presentation of acute myeloid leukemia (AML). It is commonly seen in the orbit, more specifically the subperiosteum of the roof of the orbit. Orbital MS can appear at any age but is commonly present in children with no sex predilection, sometimes it can be the initial presentation of AML.
Orbital MS, presenting clinically as redness, swollen eyes, proptosis, and blindness, progresses symptomatically very rapidly.
Laboratory studies and Image examinations are necessary for diagnosis. A definitive diagnosis of chloroma usually requires a biopsy of the lesion. 
MRI is preferred for the diagnosis of orbital MS, with tumors appearing slightly hyperintense to gray matter, muscle, and bone marrow on T1 and isointense to white matter, muscle, and bone marrow on T2. Also, they do not tend to cause the destruction of nearby bony structures and are usually fairly confined.
Most commonly, primary MS is misdiagnosed as large cell lymphoma but also as neuroblastoma, rhabdomyosarcoma, Ewing sarcoma, and carcinoma. 
Early diagnosis and treatment lead to a better prognosis. Immediate systemic chemotherapy upon diagnosis of MS is necessary because delayed or local treatment will most often lead to the development of clinically significant AML within the year.
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