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RETINOBLASTOMA: MANAGEMENT AND UPDATES Dr.Gautam Lokdarshi



GOALS



Primary Secondary Tertiary



:



Save life



:



Salvage organ :



Salvage funnction



CONVENTIONAL THERAPY



•



Enucleation: when there was no possibility of vision



•



External Beam Radiotherapy: used to cure upto fairly large sizes of retinoblastoma



•



Chemotherapy: advanced extra ocular disease with recurrences, orbital extension or mets



•



Brachytherapy: for unifocal tumors 


•



Focal modalities: Cryo and Laser used for small lesions (


SHORTCOMINGS OF CONVENTIONAL THERAPY •



Enucleation is always a difficult decision especially in the pediatric age group- permanent loss of vision and psychological considerations



•



EBRT associated with a high incidence of secondary malignant neoplasms in all B/L and 15% U/L tumors (germinal retinoblastomas). SMNs are the single most important cause of mortality. There are also cosmetic problems causing a growth defect and bone deformity of the lateral wall of the orbit. Ocular problems can also occur (including cataract, dry eye, radiation retinopathy, as well as rare endocrine sequelae).



•



Chemotherapy has drug side-effects and toxicities.



NEWER MODALITIES



•



Neoadjuvant chemotherapy with focal treatment



•



Thermotherapy for small lesion(Base diameter 4mm and hight 2mm)



•



Focal chemotherapy- single agent periocular Carboplatin



•



Intra-arterial chemotherapy (Melphalan)



•



High dose chemotherapy with autologous stem cell transplantation



•



SRT



PHOEBE LIN AND JOAN M. O’BRIEN Frontiers in the Management of Retinoblastoma Am J Ophthalmol 2009;148:192–198



Szila´rd Kiss, MD,Yannek I. Leiderman, MD, Phd. Shizuo Mukai, MD. Diagnosis, Classification, And Treatment Of Retinoblastoma. International Ophthalmology Clinics. Volume 48, Number 2, 135–147



VEC PROTOCOL Standard doses: Vincristine(V)=1.5mg/m²(0.05mg/kg;max=2mg 


: Vincristine(V)=0.025mg/kg Etoposide(E)=12mg/kg Cisplatin (C)=28mg/kg



1Cycle



:D1-VEC-------------------------------D2-E



Cycle repeats every 3-4 weeks ANC should not below 1000/mm³ and Platelet count should not below 1 lac/mm³



VEC PROTOCOL(Contd.) Gr A to C---Standard dose 6 cycles Gr D---------High dose 6 cycles Gr E---------Only when HRC HRC---------Standard 6 cycles(when no cut end/no extrascleral/no orbital) Cut end+/extrascleral/orbital/Lymph node+----High dose 12 cycles



Few important points............... o Chemotherapy downstages ------Pre-enucleation chemotherapy avoided o Expected early volume reduction after 2cycles-------50% original volume o Macular RB---------Highest chemotherapy success rate(84%) o Very small RB(


The Adverse Events of Chemotherapy •Nausea, vomiting, alopecia •Ototoxicity: Hearing loss is a known possible adverse effect of carboplatin •Second cancers: Secondary acute myelogenous leukemia (sAML) within 6 years of treatment in 0.7% to 3.3% of all pediatric cancer patients treated with epipodophyllotoxins. • Hematological:



The Adverse Events of Chemotherapy for Retinoblastoma. Arch Ophthalmol/Vol 126 (No. 6), June 2008



Subconjunctival nanoparticle carboplatin in the treatment of murine retinoblastoma



Dendrimeric nanoparticles loaded with carboplatin were prepared. 40 LHbeta-Tag mice were randomly assigned into 4 groups and treated at 10 weeks of age. Each mouse received a single subconjunctival injection in one eye, and the opposite eye was left untreated as a control. Group 1 (high-dose nanoparticle carboplatin) received 37.5 mg/mL of nanoparticle carboplatin; group 2 (low-dose nanoparticle carboplatin) received 10 mg/mL of nanoparticle carboplatin; group 3 (conventional carboplatin) received 10 mg/mL of carboplatin in aqueous solution; and group 4 (phosphate-buffered saline) received phosphate-buffered saline. Mice were killed on day 22 after treatment. Eyes were serially sectioned, and retinal tumor burden was quantified by histopathologic analysis. Mean tumor burden in the treated eyes was significantly smaller compared with the untreated eyes in the same mice in both nanoparticle carboplatin groups (group 1, P = .02; group 2, P = .02) and the treated eyes in the conventional carboplatin group (group 1 vs group 3, P < .01; group 2 vs group 3, P = .01) and phosphatebuffered saline group (group 1 vs group 4, P < .01; group 2 vs group 4, P = .01). The untreated eyes in the highdose nanoparticle carboplatin group showed significantly smaller tumor mass compared with the conventional carboplatin (P = .03) and PBS (P = .04) groups. No toxic effects were observed in any of the groups. CONCLUSION: A single injection of subconjunctival nanoparticle carboplatin was effective in the treatment of transgenic murine retinoblastoma, with no associated toxic effects. The higher dose of subconjunctival nanoparticle carboplatin decreased the tumor burden in the contralateral eye.



O’Brien et al,Department of Ophthalmology, Emory Eye Center, Emory University, Atlanta, Georgia 30322, USA. Arch Ophthalmol. 2009 Aug;127(8):1043-7.



Enhanced antiproliferative activity of carboplatin-loaded chitosan-alginate nanoparticles in a retinoblastoma cell line In the present study the potential of carboplatin-loaded chitosan-alginate nanoparticles (CANPs) for the treatment of retinoblastoma was investigated. The carboplatin-loaded CANPs were approximately 300 nm in size, exhibited a high zeta potential of approximately 36 mV and drug encapsulation of approximately 20 wt.%. The CANPs were further characterized by Fourier transform infrared spectroscopy, differential scanning calorimetry and transmission electron microscopy. In vitro release studies revealed fast release of approximately 25% of the drug during the first 24h, followed by sustained release. CANPs demonstrated greater and sustained antiproliferative activity of the drug in a dose- and time-dependent manner (carboplatin IC(50)=0.56 microg ml(-1), carboplatin-loaded CANPs IC(50)=0.004 microg ml(-1)), as well as an enhanced apoptotic effect as compared with the drug in solution in a retinoblastoma cell line (Y79). The higher cytotoxic effect of CANPs may be due to their greater cellular uptake as compared with native carboplatin. It was also demonstrated that clathrin-mediated endocytosis plays a key role in the internalization of CANPs in the Y79 cell line. In conclusion, biodegradable chitosan nanoparticles could be used as an effective ocular drug delivery system for sustained intracellular delivery of carboplatin for the treatment of retinoblastoma.



-Praveen S et al,Arch Biomater 2010 Aug;6(8):3120-31.



Sub-Tenon injection of carboplatin used in groups C and D patients. However, reports of toxicity using this approach have included 1. Ocular motility changes, 2. Orbital fat necrosis, 3. Severe pseudopreseptal cellulitis, 4. Ischemic necrosis with atrophy of the optic nerve resulting in blindness -Kiratli H, Kocabeyoglu S, Bilgic S. Severe pseudo-preseptal cellulitis following sub-Tenon’s carboplatin injection for intraocular retinoblastoma. J AAPOS 2007;11:404–405.



Aseptic orbital inflammation is self limiting and can be controlled by conservative treatments. -Shah PK IJO 2011 Jan-Feb;59(1):49-51.



Supraselective intra-arterial chemotherapy: evaluation of treatment-related complications in advanced retinoblastoma Twelve eyes of 10 children with advanced retinoblastoma (Reese-Ellsworth Group Vb or International Classification Group D) were treated with supraselective intra-ophthalmic artery infusion of melphalan. Eleven eyes of nine children had previously failed traditional management with systemic chemotherapy and laser ablation and underwent intra-ophthalmic artery infusion of melphalan as an alternative to enucleation. Serial ophthalmic examinations, retinal photography, and ultrasonographic imaging were used to evaluate treatment regime. Ophthalmic artery cannulation was successfully performed in 12 eyes of 10 patients (total 16 times). Striking regression of tumor, subretinal and vitreous seeds were seen early in each case. No severe systemic side effects occurred. Grade III neutropenia was seen in one patient. No transfusions were required. Three patients developed a vitreous hemorrhage obscuring tumor visualization. One patient developed periocular edema associated with inferior rectus muscle inflammation per orbital MRI. This same patient had scattered intraretinal hemorrhages and peripapillary cotton wool spots consistent with a Purtscher's-like retinopathy that resolved spontaneously. At the 6-month follow-up examination, nine eyes had no evidence of tumor progression, whereas three eyes were enucleated for tumor progression. In each enucleated case, viable tumor was identified on histopathologic examination. CONCLUSIONS: Ophthalmic intra-arterial infusion with melphalan is an excellent globe-conserving treatment option in advanced retinoblastoma cases with minimal systemic side effects. Local toxicities include microemboli to the retina and choroid (1/12, 8%), vitreous hemorrhage (3/12, 25%), and myositis (1/12, 8%). Enucleation remained a definitive treatment for tumor progression in 3 of 12 eyes in this small case series with limited follow-up. Further studies are necessary to establish the role of supraselective intraarterial melphalan chemotherapy for children with retinoblastoma.



-Vaizovic LM et al,University of Miami Miller School of Medicine, Miami, FL, USA; Clin Ophthalmol 2011;5:171-6.



Histopathologic findings of eyes enucleated after treatment with chemosurgery for retinoblastoma. Intra-arterial Melphalan chemotherapy (chemosurgery) for the treatment of retinoblastoma has been performed more than 1600 times (more than 1400 times in Japan and 200 times in New York) over the past 20 years.Despite this treatment's success some eyes cannot be saved and require enucleation. They reported the histopathologic findings of the remaining intraocular tumor of eyes that were enucleated following treatment that included chemosurgery in New York City. Independent histopathologic review of the enucleated eyes was correlated with the clinical findings that prompted enucleation. Between May 1, 2006 and April 30, 2009, 56 eyes received chemosurgery at our institution, and 10 of these were enucleated subsequently. All were Reese Ellsworth Group 5 at enucleation. Of the 21 eyes that were treated with chemosurgery as the primary treatment, 1 (5%) was enucleated subsequently; its histopathology revealed residual non-necrotic, non-calcified tumor. Of the 34 eyes treated with chemosurgery after other treatments, 9 (24%) were enucleated, and 5 of these eyes contained non-calcified, non-necrotic tumor. None was enucleated for complications of chemosurgery. All patients were alive and free of metastatic disease as of September 2009. CONCLUSIONS: A significant number of eyes with advanced intraocular retinoblastoma avoided enucleation as a result of chemosurgery. The rate of eyes that were enucleated was higher when chemosurgery was the secondary rather than the primary treatment. Of the eight eyes enucleated for progressive disease six had nonnecrotic, non-calcified tumor cells.



-Graber CP et al,Memorial Sloan-Kettering Cancer Center, New York, NY, USA. Open Ophthalmol J. 2011 Jan 18;5:1-5



Intra-arterial Chemotherapy for the Management of Retinoblastoma: Four-Year Experience



Single-arm, prospective registry from May 30, 2006, to May 30, 2010, at an ophthalmic oncology referral center with ambulatory care. A total of 95 eyes of 78 patients with unilateral or bilateral retinoblastoma were treated. The intervention was selective catheterization of the ophthalmic artery and injection of chemotherapy, usually melphalan with or without topotecan. Drug dosage was determined by age and angioanatomy. The main outcome measures were procedural success, event-free (enucleation or radiotherapy) ocular survival, and ocular and extraocular complications. Catheterization succeeded in 98.5% of procedures. There were 289 chemotherapy injections (median, 3 per eye). The Kaplan-Meier estimates of ocular event-free survival rates at 2 years were 70.0% (95% confidence interval, 57.9%-82.2%) for all eyes, 81.7% (95% confidence interval, 66.8%-96.6%) for eyes that received intra-arterial chemotherapy as primary treatment, and 58.4% (95% confidence interval, 39.5%-77.2%) for eyes that had previous treatment failure with intravenous chemotherapy and/or external beam radiation therapy. There were no permanent extraocular complications. CONCLUSION: Intra-arterial chemotherapy is safe and effective in the treatment of advanced intraocular retinoblastoma.



-Gobin YP,Brodie SE, Abramson DH, Arch Ophthalmol. Feb 2011.



Clinicopathologic features of retinoblastoma and expression of VEGF and Ki-67 after comprehensive treatment Retrospective analysis was performed on retinoblastoma specimens obtained consecutively between 2006 and 2008 by enucleation, and patient’s clinical information and clinic pathologic features were also collected. Immunohistochemical staining and real-time PCR were performed for the expression of VEGF. Immunohistochemical staining was also performed for Ki-67. Among the 9 chemotherapy-treated cases, six belonged to group D and three to group E of IIRC. The reasons for enucleation included extensive vitreous seeds, RB recurrence, extensive subretinal fluid/seeds, vitreous hemorrhage and total tractional detachment of the retina. During the comprehensive treatment, the main tumors regressed in all eyes. The main tumors showed a mean decrease of 43.7% in the largest basal diameter and a mean decrease of 57.9% in thickness. The average interval between the end of chemotherapy and enucleation was 5.7 months. The reason for enucleation was the recurrence of main tumor, recurrence of new tumors, recurrent vitreous seed or subretinal seed. Three eyes showed a type 1 regression pattern, one eye showed a type 2 pattern, and the other five eyes showed type 3 clinical regression patterns. The expression of VEGF was lower in eyes that underwent planned enucleation than eyes that suffered from RB recurrence. CONCLUSIONS: The main reason for enucleation was extensive subretinal fluid/seeds after the comprehensive treatment. The type 3 clinical regression patterns were most common. In retinoblastoma, higher expression of VEGF may play an important role in the recurrence of retinoblastoma after comprehensive treatment.



-Xue K et al, Department of Ophthalmology, Eye & ENT Hospital, Fudan University, China. (Feb 2011)



Inhibitory effect of bevacizumab on the angiogenesis and growth of retinoblastoma The antiangiogenic effects of bevacizumab were evaluated in a coculture of a Y-79 human retinoblastoma cell line and a human umbilical vein endothelial cell(HUVEC) line by means of a cell proliferation assay kit and a VEGF enzyme-linked immunosorbent assay. The Y-79 xenotransplanted nude mice were treated with bevacizumab intraperitoneally twice weekly for 4 weeks, during which each tumor was measured once a week. The mice were then euthanized, and the weight of each tumor and its microvessel density were determined via CD34 immunohistochemical staining. The mean (standard error of the mean) increased human umbilical vein endothelial cell proliferation, when cocultured with Y-79 (156% [1%]), was suppressed 58% (5%) by the blockage of VEGF induced by bevacizumab. By causing a 2-fold reduction in microvessel density in the Y-79 xenograft model, bevacizumab induced a 75% reduction in the growth of the retinoblastomas without producing significant systemic toxicity. Lee SY et al,



-Lee SY et al, Arch Ophthalmol. 2008;126(7):953-958.



Preliminary Experience in Treatment of Papillary and Macular Retinoblastoma: Evaluation of Local Control and Local Complications After Treatment with Linear Accelerator-Based Stereotactic Radiotherapy with Micromultileaf Collimator as Second-Line or Salvage Treatment after chemotherapy Between 2004 and 2008, 11 children (15 eyes) with macular and/or papillary retinoblastoma were treated with SRT. The mean age was 19 months (range, 2-111). Of the 15 eyes, 7, 6, and 2 were classified as International Classification of Intraocular Retinoblastoma Group B, C, and E, respectively. The delivered dose of SRT was 50.4 Gy in 28 fractions using a dedicated micromultileaf collimator linear accelerator. The median follow-up was 20 months (range, 13-39). Local control was achieved in 13 eyes (87%). The actuarial 1- and 2-year local control rates were both 82%. SRT was well tolerated. Late adverse events were reported in 4 patients. Of the 4 patients, 2 had developed focal microangiopathy 20 months after SRT; 1 had developed a transient recurrence of retinal detachment; and 1 had developed bilateral cataracts. No optic neuropathy was observed. CONCLUSIONS: Linear accelerator-based SRT for papillary and/or macular retinoblastoma in children resulted in excellent tumor control rates with acceptable toxicity. Additional research regarding SRT and its intrinsic organ-at-risk sparing capability is justified in the framework of prospective trials.



-Pica A et al,Int J Rad Onco And Biophysi Oct 2010.



Prevalence of high-risk human papillomavirus genotypes in retinoblastoma



64 formalin-fixed paraffin-embedded tissue blocks and 19 fresh-frozen specimens were subjected to multiplex PCR using PGMY09/11 primers, HPV genotyping, non-isotopic in situ hybridisation and immunohistochemistry for pRb and p16(INK4a). 24% of RBs contained HPV DNA. 90% of HPV genotypes were of high-risk (HR) type and 10% were of intermediate-risk (IR) type. HR HPVs 45, 59, 68 and 52 were detected for the first time, as were IR HPVs 82 and 73. There was only one HPV 18-positive case. Interestingly, no low-risk genotypes were identified. Nine formalin-fixed paraffin-embedded HPV-positive cases showed nuclear HPV positivity by nonisotopic in situ hybridisation. Immunohistochemistry did not show pRb expression in 67% of cases. 34% expressed nuclear p16(INK4a), of which 20 cases were also positive for HPV by multiplex PCR. A statistically significant association between HPV and pRb expression status was observed (p=0.0001).The association of HPV with p16(INK4a) expression was also statistically significant (p=0.0001).



-Anand B et al,BJO march 2011.



Lithium chloride regulates the proliferation of stem-like cells in retinoblastoma cell lines: a potential role for the canonical Wnt signaling pathway. Cancer stem cells are found in many tumor types and are believed to lead to regrowth of tumor mass due to their chemoresistance and self-renewal capacity. The number of stem-like cells in Weri and Y79 retinoblastoma cell line cultures was measured by 5-bromo-2deoxyuridine (BrdU) pulse-chase, immunohistochemistry, and quantitative polymerase chain reaction (PCR) for stem cell marker genes. The cell lines were sorted into stem-like and non-stem-like populations by fluorescence-activated cell sorting (FACS), using an antibody against the stem cell marker ATP-binding cassette, subfamily G, member 2 (ABCG2). Activated Wnt signaling was measured in the sorted cells by western blotting and immunolocalization of the central mediator beta-catenin. LiCl increased the number of stem-like cells, measured by BrdU retention and elevated expression of the stem cell marker genes Nanog, octamer transcription factor 3 and 4 (Oct3/4), Musashi 1 (Msi1), and ABCG2. Sorted ABCG2positive stem-like cells had higher levels of beta-catenin than ABCG2-negative non-stem cells, suggesting elevated canonical Wnt signaling. Furthermore, stem cell marker gene expression increased after small interfering RNA (siRNA) knock-down of the Wnt inhibitor secreted frizzled-related protein 2 (SFRP2). CONCLUSIONS: These results indicate that the cancer stem-like cell population in retinoblastoma is regulated by canonical Wnt/beta-catenin signaling, which identifies the Wnt pathway as a potential mechanism for the control of stem cell renewal and tumor formation in retinoblastoma tumors in vivo.



- Silva AK et al, Mol. Vis. Jan 2010,13;16:36-45.



A small molecule inhibitor of the MDM2/MDMX and p53 interaction, Nutlin 3A, was able to induce cell death in human retinoblastoma cell lines.Currently a Phase I clinical trial is going on in this field. -Recent Advances in the Therapeutic Perspectives of Nutlin-3.Curr Pharm Des. March 2011(Italy)



High-dose chemotherapy followed by autologous and allogeneic peripheral blood stem cell transplantation for recurrent disseminated trilateral retinoblastoma. -Case report,Child Nerv Sys March 2011(Japan)



WORK AT RPC



Visual Outcome in Macular Retinoblastoma Treated with Primary Chemotherapy



In this prospective clinical study, we treated 8 patients (8 eyes, 11 tumors) of macular retinoblastoma with chemotherapy alone, with the aim of avoiding visual loss because of retinal damage by radiation or adjuvant therapy and to assess their final visual outcome. The mean basal dimension of the tumor was 5.0 ± 2.6 mm and the mean height was 2.9 ± 1.3 mm. The fovea was involved in 4 patients (50%) and foveal detachment was present in 3 patients (37.5%). All the patients required less than 6 cycles for tumor control. Four patients (50%) obtained visual acuities ranging from 20/25 to 20/200. Two patients (25%) could gain visual acuity of 20/20. The mean follow-up of patients was 3.24 ± 0.9 years (range 2–5). No patient developed recurrence or metastatic disease. In conclusion, recent trends for ocular salvage have favored chemoreduction followed by focal therapy for the treatment of retinoblastoma. This study supports the consideration of chemotherapy alone as the primary treatment in eyes with macular retinoblastomas, under close supervision, with satisfactory visual outcome.



R. Balasubramanya, Neelam Pushker, Mandeep S. Bajaj, Alka Rania, Supriyo Ghose, Laxman S. Arya. Visual Outcome in Macular Retinoblastoma Treated with Primary Chemotherapy. Ophthalmologica 2003;217:417–421



N-(4-Hydroxyphenyl)Retinamide Induces Reactive Oxygen Species-Mediated Apoptosis in Human Retinoblastoma Cells Neural cells negative for pRB expression or expressing a defective pRB undergo apoptosis during neuronal development. In contrast, retinoblastoma cells lacking pRB can replicate and escape the apoptotic fate for poorly understood reasons. Targeting programmed cell death signaling in retinoblastoma has been suggested to be a possible tool for the development of new therapeutic and chemopreventive strategies. Retinoids are indispensable regulators of signaling pathways intrinsic to the photorceptor cell function and gene expression. The synthetic retinoid N-(4-hydroxyphenyl)retinamide (4-HPR), a cancer chemopreventive and therapeutic agent showed enhanced activity and reduced toxicity compared with the natural compounds. This study was designed to examine the proapoptotic effect and mechanism responsible for the cytotoxic activity of 4-HPR in human retinoblastoma cells. They demonstrated that 4-HPR is able to induce apoptosis in human retinoblastoma cells. Subsequent elevation of intracellular ROS has been indicated as the mechanism responsible for the cytotoxic activity of 4HPR in human retinoblastoma cells. The insight into the mechanism by which 4-HPR induces apoptosis can be used to improve design of future therapeutic interventions in human retinoblastoma



N-(4-hydroxyphenyl)retinamide = 4-HPR Reactive oxygen species = ROS Srivastava, P. Saxena, M.S. Bajaj, N.Pushker,S. Ghose, J. Kaur. Ocular Biochemistry, Dr. Rajendra Prasad Centre for Ophthalmic Sciences Asia ARVO abstract book, 2009



Intravitreous drug level assay in retinoblastoma patients undergoing chemoreduction Twenty four patients with unilateral or bilateral intraocular retinoblastoma were treated in consistent fashion with intravenous vincristine and etoposide (two day course, vincristine 0.05mg per kg, etoposide 5mg per kg body weight). Out of twenty four, twelve patients were enucleated seventh day; six patients were enucleated on fourth day. Six patients were given one day course of vincristine and etoposide and enucleated. On same day, sample (vitreous and plasma) were taken from all cases after enucleation. Vincristine and etoposide concentration in plasma and vitreous were measured by high performance liquid chromatography (HPLC). Vitreous levels of these drugs reached were similar to that of reported CSF penetration (1-10% of plasma concentration) and show that these drugs penetrate blood-retinal barrier well. The Intravitreous levels we recorded in our study were much higher than the various animal models



ONGOING STUDIES at our Centre •Pilot study to evaluate neo-adjuvant chemotherapy in stage 3 retinoblastoma as per IRSS ---Ocular Oncology, IRCH. •Evaluation of expression of p-glycoprotein in Retinoblastoma.----- Ocular Pathology and Biochemistry. •Regulation of apoptosis in human Retinoblastoma------- Ocular Biochemistry. •Serial ultrasonic evaluation and its clinico-pathological correlation in retinoblastoma patients undergoing chemoreduction and local treatment or enucleation ----- CSIR Research Project. •Randomized control trial using Carboplatin 750mg/m2 and 560 mg/m2 for ocular salvage in group C and D retinoblastoma ---- CSIR Research Project. •Identification and Characterization of differentially expressed genes in human retinoblastoma--- Ocular Biochemistry.



NATIONAL RETINOBLASTOMA (RB) REGISTRY IN INDIA •ICMR Initiated project •SITES OF REGISTRY •There are 9 sites of the registry. They are namely Delhi (PI- Dr. RV Azad,AIIMS, Centre Code 01), Hyderabad(PI – Dr. Santosh Honavar, Center Code02), Chennai(PI – Dr. L Gopal, Centre Code 03), Guwahati(PI – Dr. Kasturi Bhattacharjee,Centre Code 04 &10), Lucknow(PI-Dr.ArchanaKumar,centre code05), Chandigarh(PI –Dr Usha Singh, Centre Code 06), Ahemadabad(PI – Dr.Harsha Panchal, Centre Code 7), Bangalore(Dr.L.Venkatesh,centre code 08), Madhurai(PI – Dr. Usha Kim, Centre Code 09) AIMS and OBJECTIVES OF THE REGISTRY : i. It will be a hospital based registry ii. The main aim of this registry is to have a reliable data on retinoblastoma iii. The magnitude of the problem will be recorded and studied uniformly. iv. Information will be recorded according to sex, age, residence of patient v. The histological type of the disease will be studied uniformly vi. The uniform staging system will be adopted to uniformly stage the disease vii. The treatment protocol used in the management of retinoblastoma will be recorded viii. The remission status of the disease will be recorded ix. Role of hereditary, history of cancer in the family will be recorded x. Mortality information from different regions will be determined



RETINOBLASTOMA CLINIC



After 1 cycle of chemotherapy



Post- enucleation
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