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            In the Indian population, sebaceous cell carcinoma is the most common malignant eyelid tumor, followed by basal cell carcinoma.1 Squamous cell carcinoma involving the eyelid is less common than conjunctival squamous cell carcinoma. Malignant melanoma
               of the eyelid is least common amongst the four malignant tumors. 
            

            Sebaceous cell tumors can arise from meibomian glands, glands of Zeis, the caruncle, and the eyebrow skin with an inherent
               propensity of pagetoid spread with skip lesions and a map biopsy is essential during surgical excision. Basal cell carcinomas
               commonly involve the lower eyelid and medial canthus and can invade locally and into the orbit. Squamous cell carcinomas may
               arise de novo or from premalignant lesions like actinic keratosis and Bowen’s disease. They can metastasize via lymphatic
               spread and a sentinel lymph node biopsy is indicated during surgical excision. Eyelid melanomas are rare and can arise de
               novo or from preexisting pigmented lesion.
            

            Clinical clues are self-evident for certain lesions. Premalignant lesions pose a diagnostic dilemma. The gold standard is
               biopsy followed by histo-pathological examination. We discuss here the novel tumor markers, gene expression and recent diagnostic
               advances and their potential implications in management.
            

         

         
               Advances for Benign Tumors

            Propranolol for infantile haemangiomas: The first line FDA approved standard of treatment is oral propranolol (1.7mg/kg body
               weight).2 Newer advances include 6 weekly doses intralesional propranolol (1mg/ml, 1 ml per centimeter of lesion with maximum of 5ml)
               and topical application of timolol maleate gel 2% for small localized tumors. 
            

            Carbon Dioxide pulse laser: Super pulse CO2 laser of 10600 nm wavelength cause tissue photo ablation allowing for simultaneous
               cutting and hemostasis has become an effective and well tolerated therapeutic method for benign eyelid tumors. 3 In orbital plexiform neurofibromatosis, CO2 laser ablation gives better hemostasis and prevents the loss of natural tissue
               planes from the tumor’s diffuse mode of growth. 4

            
                  Advances for Malignant Tumors

               
                     Sebaceous cell carcinoma 

                  The management of sebaceous cell carcinomas is primarily surgical with intraoperative frozen section along with a map biopsy.
                     When the tumor involves the caruncle or a post septal spread is detected on clinical preoperative evaluation, imaging is mandated
                     to look for orbital spread and, surgical resection along with loco-regional lymph node dissection is followed by adjuvant
                     radiotherapy. Other indications for adjuvant therapy are intraepithelial invasion, incomplete tumor excision, tumor size >20
                     mm, canthal and anterior orbital extension, and histopathological evidence of perineuritic, lymphatic, or vascular invasion.
                     Neoadjuvant chemotherapy to downstage the disease prior to surgery may also be offered. The chemotherapeutic agents used are
                     carboplatin and 5-fluorouracil.
                  

                  Muir Torre syndrome (MTS), a subtype of hereditary nonpolyposis colorectal cancer syndrome (HNPCC), is associated with various
                     benign and malignant neoplasms of the sebaceous glands and gastrointestinal, genitourinary as well as breast malignancies.
                     MTS has been ascribed to mutations
                  

                  in the DNA mismatch repair (MMR) genes MSH2 or MLH1 and is in close linkage to a locus on chromosome 2p.5 Expression of PD-1 and PD-L1 is also demonstrated in sebaceous cell carcinomas making it a good target for immunotherapy.
                  

                  
                        
                        Figure 1

                        Sebaceous cell carcinoma involving the entire upper lid
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                        Figure 2

                        Squamous cell carcinoma involving the medial canthus and lacrimal sac 
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                     Basal cell carcinoma

                  Although traditionally the treatment of choice for basal cell carcinoma is surgical excision, newer modalities of treatment
                     for the same are gaining popularity. Vismodegib, a check point inhibitor of oral Hedgehog signaling pathway provides a new
                     treatment option for locally aggressive or metastatic basal cell carcinoma in patients who are poor candidates for surgery.
                     The Hedgehog signal transduction pathway plays an important role in cell proliferation and survival, through regulation of
                     gene expression of PTCH1. Vismodegib suppresses the Hedgehog pathway, thereby blocking PTCH1 mediated tumor proliferation
                     and leads to a decrease in tumor size and may even produce complete resolution. The dose is 150 mg per oral, once daily till
                     resolution. The most common side effects are muscle spasms, alopecia, dysgeusia and anosmia, which can be managed by a 1 to
                     2 weeks’ drug holiday.6 Oral sonidegib has also been found to have similar properties.7

                  Topical application of Imiquimod has high efficacy for low-risk basal cell carcinoma. Imiquimod is an immune modulator which
                     stimulates innate and adaptive immunity to induce apoptosis in tumor cells. Administration is in the form of a 5% cream, applied
                     once per day, five times per week for 8–16 weeks.8 Side effects include allergic conjunctival irritation and cutaneous erythema which resolve after discontinuing the therapy.
                  

                  Photodynamic therapy (PDT) with topical methyl aminolevulinate is another safe and effective noninvasive treatment option
                     that causes minimal collateral damage and leads to excellent cosmetic outcomes.9 Ocular shield needs to be placed before administering PDT to reduce the risk of phototoxic intraocular damage. Matrix metalloproteinases
                     1 and 13 have been found to have a role in the tumor progression and thus make for potential targets in the cancer therapy.10

               

               
                     Squamous cell carcinoma

                  Epithelial growth factor receptor (EGFR), is a transmembrane protein and activates the RAS/RAF/MEK/MAPK, PI3K/AKT and STAT
                     pathways resulting in cellular proliferation with severe epidermal disorganization and invasion in both normal and malignant
                     human skin.11 Squamous cell carcinomas over-express the EGFR receptors and the EGFR inhibitors, such as cetuximab, gefitinib, panitimumab
                     and erlotinib have been used either as monotherapy or in combination with systemic chemotherapy (cisplatin, methotrexate,
                     5 fluorouracil) in these lesions.12 Other chemotherapeutic targets include the check point inhibitors- cemiplimab, nivolumab and pembrolizumab. These drugs target
                     the PD-1 and PD-L1 (the receptor and its ligand) responsible for programmed cell death. Cancer cells overexpress PD-L1 which
                     binds to a PD-1 receptor on T cells, inhibiting their activation and thereby suppressing effective T-cell cytotoxic response
                     against a tumor antigen.13

                  Ingenol mebutate, a plant derivative from the sap of Euphorbia peplus, in a dose of 150 ug/g gel, has been FDA approved for
                     treatment of actinic keratosis and squamous cell carcinomas.14 It affects the PKC/MEK/ERK signalling pathway resulting in a reduction in the long-term viability of the cells and induction
                     of programmed cancer cell death. Other topical chemotherapeutic agents include 5 fluorouracil (5%) and imiquimod 5% cream.
                  

               

            

         

         
               Malignant Melanoma

            About half of all melanomas have changes (mutations) in the BRAF gene and the related target proteins, BRAF and MEK. Vemurafenib,
               dabrafenib and encorafenib are drugs that attack the BRAF protein directly. 15 Drugs that block MEK proteins also produce a similar effect; MEK inhibitors include trametinib, cobimetinib and binimetinib.
               A small portion of melanomas have changes in the C-KIT gene. The targeted drugs for C-KIT include imatinib and nilotinib.
               Genetic testing on biopsy specimens can help identify these mutations in order to offer novel targeted therapy for these tumours.
               PD-L1 inhibitors (discussed above) are also used in metastatic melanoma.16
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