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Khaled Tawansy, presentation start and end time: 9:00 a.m. -10:00 a.m.= 1 hour 
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Summary: 

Aggressive Retinopathy of prematurity: Current Management and Practical Considerations 

The purpose of this talk is to review Retinopathy of prematurity and give background information on this 

topic. This covers Proliferative retinopathy of premature and low birth-weight infants. This talk also 

covers treatment options for Ablation, and treatment criteria. It also covers types of ROP laser ablation 

with photos; variation in laser techniques can impact myopia and field loss in intensity, confluence and 

location. 
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• Aggressive retinopathy ofprematurity: Current Management & Practical Considerations 

Dougherty laser vision 10/6/2016 

• KhaledA. Tawansy, M.D. 

• Professor of Ophthalmology & Pediatrics 


• Director, Children's Retina Institute of California 


• ktawansy@gmail.com 

• Cell 323-313-5757 

• Office 805-497-7976 

• Retinopathy of Prematurity 

• First recognized byTerry in 1954 as Retrolental Fibroplasia 

• Proliferative retinopathy of premature and low birth-weight infants 

• 66% of babies under 1250 grams at birth have some manifestations 

• Leading cause of blindness in nations that sustain preemies 

• 2500 impaired annually in United States 

• ROP Screening and early detection are key 

• Zone and severity of Plus most important prognostic features 
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• Stage 3 - Extra-retinal neovascularization with Plus 

• ROPTreatment 

• Anti-VEGFTherapy 

D Alter Biochemistry 

D Vascular Burden 

• Ablation 


D AlterTopography 


D 
 Vascular Burden 

D Non-Perfusion 

• Treatment Criteria for Ablation in Neonatal ROP 

• Cryo-ROP defined Threshold for Ablation 

D s contiguous or 8 cumulative clock hrs of stage 3 in zones I and II 

D Outcomes not as favorable in zone I 

• ET-ROP defined Pre-Threshold types 1 and 2 

• Type 1 (ablation recommended) 


D Zone I any stage 3 


D Zone I stage 1 & 2 with plus 


D Zone II stage 2 and 3 with plus 

• Type 2 


D Any ROP below type 1 


• Treatment Criteria for Anti-VEGF in Neonatal ROP 
·, 

• BEAT-ROP 

5



0 Stage 3 plus in Zone I and Posterior Zone II 

• 	 Within 3 x disc to fovea radius 

• Most posterior meridian counts 


0 
 Number of clock hours not criteria 

0 Virgin (non-ablated) eyes 

0 Disease allowed to advance beyond ET-ROP criteria for ablation 

0 Randomization of Avastin vs. Ablation 

• (Potential) Advantages of Anti-VEGF 

1) 	Lower recurrence rate? 

0 In BEAT-ROP at 54 weeks, recurrence in 


• 32 of 146 laser eyes (22%) 


• 6 of 139 avastin eyes (4%) 


0 Problem 

• 	 Recurrence after laser unacceptably high 

(Under 1 % in Children's Retina Inst. series) 

• 	 Recurrence after avastin occurs beyond 54 weeks 

(Has occurred years after avastin) 

• (Potential) Advantages of Anti-VEGF 

2) Preservation of field 

0 Ablation posterior to the equator will compromise 

3) Prevention of myopia 


D Especially when mono-therapy done early 


4) Immediate reversal of plus and ischemia 

0 24 hours versus 2 weeks 

5) Less traumatic procedure 

0 Better tolerated by fragile preemies 

6) 	Does not require clear media or attached retina 
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• Before & 24 hours post Avastin 

• Tunica Vasculosa Lentis pre and post bevacizumab injection 

• (Potential) Disadvantages of Anti-VEGF 

1) Systemic toxicity 

D Hard to disprove 


D 
 Not seen with 0.625 mg dose in unablated eyes 

2) Cataract 

D Surgical disaster, high rate of reproliferation 

D Technique is important, needle directed peripherally 

D Safer to perforate unvascularized retina than to hit lens 

3) Crunch (fibrovascular contraction) 

D Not seen if treatment done on time 


D 
 Will accelerate existing traction 

D Anticipate vitrectomy 

• Avastin Crunch 

• (Potential) Disadvantages ofAnti-VEGF 

4) Arrest of Intrinsic Vascular Development 

D Hell freezes over 

D Not selective to neovascularization 

D Persistent peripheral non-perfusion 

D "Smoldering ROP" or "FEVR-Like" 
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D Can develop late recurrence, traction, macular dragging, late detachment 

D Can occur any time, need to be followed until mature 

D Marriage to patient and the parents 

D Potential disasters if they fail to follow up 

D May need to laser later anyhow 

• 	ROP- Regression post Anti-VEGF 

• 24 weeks gestation, avastin at 35 weeks, retinal detachment at 65 weeks 

• (Potential) Advantages of Laser Ablation 

• Thirty years of follow up 

D Good visual function 


D Absence of systemic complications 


• 	 The BEST procedure in medicine 

0 Based on cost/ benefit analysis using OUALYs 

D Reliable and effective 

• Put the disease to bed 

D Not as concerned if follow up missed 

• Easier to titrate the extent of treatment or perform focal treatment 

• Potential long-term benefits of ablation 

D ? Lower rate of late retinal detachment 
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• ROP -Ablative Treatment 

• Aggressive ROP, what are the options? 


• Observation 


• 	Systemic Medical Management 

• Laser Ablation 

• Anti-VEGF 

• Laser Ablation and Anti-VEGF 

• 	Type 1 ROP, why observe? 

• ET-ROP showed lower rate of late complications at the expense of many additional laser 

procedures (5 unnecessary treatments for every necessary treatment) 

• 	ET-ROP gives guidelines but not absolute indications for treatment 

• 	Anti-VEGF was not available during ET-ROP, gives opportunity to reverse accelerating 

cases 

• Need judgment, assess vascular burden 

• 	May choose to closely follow patients with stage 2/3 plus or stage 3 without plus 

• 	Type 1 ROP, Systemic Management? 
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• Remember STOP-ROP 


D Lower progression to threshold in stage Ill plus 


• Experience at Stanford (M. Gannon) 

• 02 supplementation to keep saturation > 98% 

• Transfusion to keep hematocrit at 40% 

• Avoid Erythropoietin 

• Type 1 ROP, Laser Ablation 

• Typical ROP and Smoldering ROP 

• Anterior to equator 

• Tractional component> Vascular component 

• Delayed vascular maturation 

• Parents unreliable for follow up 

• At Children's Retina Institute, 70% of primary therapy since BEAT-ROP is ablation 

• Low vascularity, evolving traction 

• Type 1 ROP, Laser Ablation 
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• Variation in laser techniques can impact myopia and field loss 

D Intensity 

D Confluence 

D Location 

• Type 1 ROP, Anti-VEGF Rx 

• Avastin is agent of choice 


D Cost 


D Lowest penetrance of blood-retinal barrier 


D Experience 


• Dose has not been adequately defined 

D 0.625 mg in BEAT-ROP 

D Lower doses may suppress vascular activity without inhibiting intrinsic vascular 
development 

• Type 1 ROP, Anti-VEGF Rx 

• High vascular activity and posterior disease 

• Too fragile to tolerate laser procedure 

• Media opacity: vitreous heme, cataract, tunica vasculosa lentis 

• Retina detached, anticipating vitrectomy 

• Long term commitment to follow up 
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• Laser not available 

• Type 1 ROP, Anti-VEGF Rx: 

Follow up Protocol p Injection 


• Office every 2 weeks examining leading edge of vascular development 

• 70 % will reach the ora serrata 

• 30% will remain non-perfused peripherally 

• Fluorescein helps to define regression pattern 

D Blind ending vessels 

D Horse hair supernumerous vessels with dilation 

D Smoldering ridge with leakage 

D Traction with macular dragging, retinal detachment 

• 
Silent Brush Border 

• Avastin: 830 grams; 26 wk gestation, injection at 2 month and still non-perfused at 20 

mo 

• 550 gm; 22 wk gestation 

• (Avastin Failure) 

• Recurrence postAvastin 

• Type 1 ROP, Anti-VEGF Rx: 

Follow up Protocol p Injection 
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• 
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• 


• 

• 


• 


• 
• 
• 
• 
• 

Eyes that do not fully vascularize by 70 weeks post conception are not likely to ever fully 

vascularize 

Examination under anesthesia with fluorescein angiogram performed at the preemie's 

first birthday 

Residual avascular retina is ablated 

Judging Vascular Disease Burden 

No substitute for clinical experience 

Vascular Activity Score 

D Grading system using parameters that we typically use to judge degree of activity 

Correlates linearly with anatomic failure during PPV for ROP retinal detachment 

Guides Avastin therapy 

Vascular Activity Score: 

scategories 

Fetal Vessels 

Plus 

Shunt Width 

Neovascularization 

Hemorrhage or exudate 

0-2 points for each category 
10 possible points 
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• 26 weeks gestation, 34 weeks PCA 


Wide ridge and 360 degrees NV & significant plus & exudate 


• 	Relationship between vascular activity score and anatomic outcome with vitrectomy 

• Combined Anti-VEGF & Laser Ablation 

• Rarely done in severe cases 

D Missed screening 

D ROP plus 

• FEVR / Norrin / I.P. mutation 

• Systemic hemangioma 

• Bone marrow diseases 

• Vasculitis 

• Cannot wait forVEFG levels to drop w ablation 

• Only opportunity to treat 

• Prefer give Anti-VEGF first, ablation after 1-2 days 

• Comment: Anti-VEGF vs Laser Ablation in Type 1 ROP 

• 	Metabolic versus Anatomic Manipulation 

• 	 Laser Ablation remains the mainstay of ROP management 

• 	Anti-VEGF is an important adjunctive tool that has allowed excellent outcomes in eyes 

with previously limited prognosis, posterior and vascularly aggressive 

• 	Proposed guidelines can not replace clinical experience and judgment, Vascular Activity 

Score can help 

• 	Follow up and Fluorescein Angiography are Crucial after Anti-VEGF 

14
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I 	 Afi9ffESS.IVE RnINOPATHY OF 
PREMATVRI.TY; C.4RR~NT M~NAG~MENT &. 
PRAC.TICAk C.ONSIP.~RATl9NS 

DO~GHERTY ~ASER VISION 10/6/201~ 

Kha/edA . Tawans~, M.D. 
Professor of Opht almo!ogy & Ped iatrics 
Director, Children's Retina Institute of Califo rnia 
Thousand Oaks, Pasadena, Bakersfie ld, Long Beach 
/<tawansy@gmail.com 
Cell 323-313-5757 

Treatment Criteria for AblationI in 	Neonatal ROP 

• Cryo-ROP defined Threshold for Ablation 
0 5 contiguous or 8 cumulative clock hrs of stage 3 in 

zones I and II 
0 Outcomes not as favorable in zone I 

• ET-ROP defined Pre-Threshold types 1 and 2 

• Type 1 (ablation recommended) 
0 Zone I any stage 3 
0 Zone I stage 1 & 2 with plus 
0 Zone II stage 2 and 3 with plus 


• Type 2 

0 Any ROP below type 1 

I 	 (Potential) Advantages of Anti­
VEGF 

1) Lower recurrence rate? 

0 In BEAT-ROP at 54 weeks, recurrence in 


• 32 of 146 laser eyes (22%) 


• 6 of 139 avastin eyes (4%) 


0 Problem 

• Recurrence after laser unacceptably high 
I (Under 1 % in Children's Retina Inst. series)II 

• Recurrence after avastin occurs beyond 54 weeks 

(Has occurred years after avastin) 

I 
n 	 ROP Treatment 

• Anti-VEGFTherapy 
0 Alter Biochemistry 

0 Vascular Burden 

• Ablation 

0 AlterTopography 

0 Vascular Burden 

0 Non-Perfusion 

I 	 Treatment Criteria for Anti­
VEGF in Neonatal ROP 
• BEAT-ROP 

0 Stage 3 plus in Zone I and Posterior Zone II 

• Within 3 x disc to fovea radius 

• Most posterior meridian counts 

0 Number of clock hours not criteria 

0 Virgin (non-ablated) eyes
I 
I 0 	 Disease allowed to advance beyond ET-ROP 

criteria for ablation 

0 Randomization of Avastin vs. Ablation 

I 	 (Potential) Advantages of Anti­
VEGF 

2) Preservation of field 
0 Ablation posterior to the equator will compromise 

3) Prevention of myopia 
11 Especially when mono-therapy done early 

4) Immediate reversal of plus and ischemia 
24 hours versus 2 weeksI> 

5) Less traumatic procedure 
o Better tolerated by fragile preemies 

6) Does not require clear media or attached retina 
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Tunica Vasculosa Lentis pre and 
post bevacizumab injection 

Avastin Crunch 

I
I Before & 24 hours post Avastin 

.. ,. 

,,.~. 

I 	 (Potential) Disadvantages of 
Anti-VEGF 

1) Systemic toxicity 

Hard to disprove 


0 Not seen with 0.625 mg dose in unablated eyes 

2) Cataract 
0 Surgical disaster, high rate of reproliferation 
0 Technique is Important, needle directed peripherally 
0 Safer to perforate unvascularized retina than to hit lens 

3) Crunch (fibrovascular contraction) 
0 Not seen if treatment done on time 
0 Will accelerate existing traction 
0 Anticipate vitrectomy 

I 
I 	 (Potential) Disadvantages of 

Anti-VEGF 
4) Arrest of Intrinsic Vascular Development 

0 Hell freezes over 
0 Not selective to neovascularization 
0 Persistent peripheral non-perfusion 
0 "Smoldering ROP" or "FEVR-Like" 

°୽� Can develop late recurrence, traction, macular 
dragging, late detachment 

°୽� Can occur any time, need to be followed until mature 
0 Marriage to patient and the parents 
0 Potential disasters if they fail to follow up 
0 May need to laser later anyhow 
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ROP - Regression post Anti-VEGF 	 24 weeks gestation, avastin at 35 
weeks, retinal detachment at 65 
weeks 

I 	(Potential) Advantages of Laser 
Ablation 

1 . 	 Thirty years of follow up 

Good visual function 

Absence or systemic complicatlons 


1. The BEST procedure in medicine 
Based on cost/ benefit analysis using OUALYs 
Reliable and effective 

3. Put the disease to bed 
Not M COflCCJfl t!d if follow up l'T!ISS!'d 

4. Easier to titrate the extent of treatment or perform focal treatment 

5. 	 Potential long-term benefits of ablation 

7 Lower rate of late retin al detachment 


1 Type 1 ROP, what are the 
options? 

• Observation 

• 	Systemic Medical Management 

• 	Laser Ablation 

• Anti-VEGF 

• Laser Ablation and Anti-VEGF 

ROP - Ablative Treatment 

Type 1 ROP, why observe? 

• 	 ET-ROP showecl lower r.ite of late co mplications at the 

expense of many addition al laser procedures (5 unnecessary 

trea1ments for every ~ecessary treatment) 


• 	 ET-ROP gives guidelines but not absolute ind ications for 

treatment 


• 	 Anti-VEGF was not available during ET-ROP, gives opportuni ty 
to reverse accelerating cases 

• 	 Need judgment, assess vascular burden 

• 	 May choose to closely follow patients with stage 2/3 plus or 

stage 3 without plus 
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l 	 Type 1 ROP, Laser Ablation 

• 	 Typical ROP and Smoldering ROP 

• 	 Anterior to equator 

• 	 Tractional component> Vascular component 

• 	 Delayed vascular maturation 

• 	 Parents unreliable for follow up 

• 	 At Children's Retina Institute, 70% of primary therapy since 
BEAT-ROP is ablation 

i 	 Type 1 ROP, Laser Ablation 

• Variation in laser techniques can impact 

myopia and field loss 

0 Intensity 


°༞� Confluence 


0 Location 

I 	 Type 1 ROP, Systemic 
Management? 

• 	 RememberSTOP-ROP 
0 Lower progression to threshold in stage Ill plus 

• 	 Experience at Stanford (M. Gannon) 

• 	02 supplementation to keep saturation > 98% 

• 	 Transfusion to keep hematocrit at 40% 

• 	 Avoid Erythropoietin 

Low vascularity, evolving 

traction 


I 	 Type 1 ROP, Anti-VEGF Rx 

• 	Avastin is agent of choice 


°༞� Cost 

0 Lowest penetrance of blood-retinal barrier 

0 Experience 

• Dose has not been adequately defined 
0 0.625 mg in BEAT-ROP 
0 Lower doses may suppress vascular activity 

without inhibiting intrinsic vascular development 
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Type 1 ROP, Anti-VEGF Rx 

• 	 High vascular activity and posterior disease 

• 	 Too fragile to tolerate laser procedure 

• 	 Me<!ia opacity: vitreous heme, cataract, tunica vasculosa 
lent,s 

• 	 Retina detached, anticipating vitrectomy 

• 	 Long term commitment to follow up 

• 	 Laser not available 

Silent Brush Border 

Type 1 ROP, Anti-VEGF Rx:
I Follow up Protocol p Injection 

• 	 Office every 2 weeks examining leading edge of 
vascular development 

• 	 70 % will reach the ora serrata 

• 	30% will remain non-perfused peripherally 

• 	 Fluoresce in helps to define regression pattern 
• Blind ending vessels 
• Horse hair supernumerousvessels with dilation 
• Smoldering ridge with leakage 
• Traction with macular dragging, retinal detachment 

Avastin: 830 grams; 26 wk gestation, 
injection at 2 month and still non­
perfused at 20 mo 

20 months 

550 gm; 22 wk gestation 

3 months 	 2.5 months 15 months13 months 
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(Avastin Failure) 	 !Recurrence post Avastin 

I I 	 ll I · •'•I
I 1· ' 	

, 
"' ,.,

I ir 	 ' .. - .. 
~ i 

I 

.... ·,:·,,~· 
" 

• ,· ,I 

Type 1 ROP, Anti-VEGF Rx: I Judging Vascular Disease Burden 
Follow up Protocol p Injection 

• 	 No substitute for clinical experience• 	Eyes that do not fully vascularize by 70 weeks 

post conception are not likely to ever fully 
• 	Vascular Activity Scorevascularize 

• 	 Grading system using parnmeters that we typically 
use to judge degree of activity 

• 	Examination under anesthesia with 

fluoresce in angiogram performed at the • Correlates linearly with anatomic failure during 
PPV for ROP retinal detachmentpreemie's first birthday 

• 	 Guides Avastin therapy
• 	Residual avascular retina is ablated 

Vascular Activity Score: 
5 categories 

1. 	 Fetal Vessels 

2. 	 Plus 

3. 	 Shunt Width 

4. 	 Neovascularization 

5. 	 Hemorrhage or 

exudate 

0-2 points for each 
category 

10 possible points 
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Relationship between vascular activity
26 weeks gestation, 34 weeks PCA score and anatomic outcome with 
Wide ridge and 360 degrees NV & vitrectomy 

significant plus & exudate 

Combined Anti-VEGF & Laser 
Ablation 
• 	 Rarely done in severe cases 

Missed screening 
• 	ROP plus 

• FEVR / Norrin / I.P. mutation 
• Systemic hemangioma 
• Bone marrow diseases 
• Vasculitis 

• 	Cannot wait forVEFG levels to drop w ablation 

• 	Only opportunity to treat 

• 	 Prefer give Anti-VEGF first, ablation after 1-2 

days 

Comment: Anti-VEGF vs Laser
I 

Ablation in Type 1 ROP 

• 	 Metabolic versus Anatomic Manipulation 

• 	 Laser Ablation remains the mainstay of ROP 
management 

• 	 Anti-VEGF is an important adjunctive tool that has 
allowed excellent outcomes in eyes with previously 
limited prognosis, posterior and vascularly aggressive 

Proposed guidelines can not replace clinical experience 
and judgment, Vascular Activity Score can help 

• 	 Follow up and Fluorescein Angiography are Crucial after 
Anti-VEGF 

21 7 



Khaled Tawansy, M.D. 
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A. Personal Information 

Name in full 

Cellular 
e-mail 

Home Address: 

Fax 

Place of Birth 
Citizenship 


Languages 


Office Address 1 

Office Address 2 

Office Address 3 

Office Address 4 

B. Clinical Focus: 

CURRICULUM VITAE 

Khaledcsd Aly Tawansy, M.D. 

(323) 313-5757 
ktawansy@childrensretlna.com; ktawansy@gmail.com 

126 Patrician Way 

Pasadena,CA 91105 

(323)257-3200 

Cairo, Egypt 
U.S.A. 

English 

Arabic 

French 

Medical Spanish 


Children's Retina Institute of California 

7447 North Figueroa Street 

Los Angeles, CA 90041 

Phone (323)257-3300 

Fax (323)257-3200 


Raymond Renaissance Eye Surgery Center 

The Raymond Theater 

125 North Raymond Avenue 

Pasadena CA 91103 

Phone(626)529-3937 

Fax (626) 529-3844 


Golden State Eye Center 

1001 Tower Way 

Bakersfield, CA 93309 

Phone (661 )327-4499 

Fax (661)327-4381 


Beach Eye Surgery Institute 

3200 North Long Beach Blvd. 

Long Beach, CA 90807 


Retinopathy of Prematurity 
Paediatric and Adult Vitreo-Retinal Surgery 
Combined Anterior and Posterior Segment Surgery 
Acute and Chronic Retinal Detachment 
Ocular Trauma and Ultrasound 
Surgical Complications 
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C. Research Focus: 

D. Education 

High School 

University 

Medical School 

Residencies 

Clinical Fellowships 

Khaled Tawansy, M.D. 
Page 2 of22 

Retinal Degenerations 
Proliferative Retinal Vascular Diseases 
Congenital Retinal Detachment, Hereditary Vitreo-Retinopathies 
Ocular Inflammatory Syndromes 
Canine Retinal Detachment 

Forensic Evaluation of Child Abuse Based on Retinal Findings 
Pharmacologic Management of Retinopathy or Prematurity 
Minimally Invasive Protocols for Laser of Retinopathy of Prematurity 
Surgical Management of Malignant Juvenile Retinoschisis 
Minimally Invasive Techniques for Combined Anterior & Posterior Seg. Surgery 
Canine Retinal Detachments 
World Education and Surgical Care for Complex Eye Diseases 

Detroit Country Day School 
High School Diploma, Science Concentration, 
Magna Cum Laude, 1983 

Johns Hopkins University 
Bachelor Degree with Honors in Biomedical Engineering, 1987 

University of Michigan Medical School 
Doctorate of Medicine, 1991 

Residency in Internal Medicine 
University of California, Irvine Medical Center 
Marc Ofstein, M.D., Director 
July 1, 1991-June30, 1994 

Residency in Ophthalmology 
Henry Ford Hospital and Health Sciences Center 
J. David Carey, M.D., Director 
July 1, 1994 - June 30, 1997 

Fellowship in Vitreo-Retinal Diseases and Surgery 
University of British Columbia 
William Ross, M.D., F.R.C.S.C., Director 
July 1, 1997 - June 30, 1998 

Fellowship in Medical Retina and Macular Diseases 
Vanderbilt University Medical Center 
J. Donald M. Gass, M.D., Preceptor (Deceased) 
July 1, 1998 - June 30, 1999 

Fellowship in Pediatric Vitreo-Retinal Diseases and Uveitis 
Massachusetts Eye and Ear Infirmary and Schepens Retina Foundation 
Harvard Medical School 
Tatsuo Hirose, M.D. Director 
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Khaled Tawansy, M.D. 
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July 1, 1999 - June 30, 2000 


Research Fellowships and Extra-Mural Training 


Honors and Awards 

Extramural Fellowship in Pediatric Vitreo-Retinal Surgery 

William Beaumont Hospital 

Michael Trese, M.D., Preceptor 

November 1, 1994 - June 30, 2001 


Research Fellowship in Ocular Trauma and Ultrasound 

Schepens Eye Research Institute 

Harvard Medical School 

Charles Schepens, M.D., Preceptor (Deceased) 

July 1, 1999 -June 30, 2000 


Ocular Pathology Clerkship 
Wilmer Ophthalmologic Institute 
Johns Hopkins University 
W. Richard Green, M.D., Preceptor (Deceased) 

1987-1991 


Basic Science Course in Ophthalmology 

Stanford University 

Michael Marmour, M.D., Director 

July 1, 1993 - August 27, 1993 


Neuro-Ophthalmology Clerkship 

Doheny Eye institute, University of Southern California 

Alfredo Sadun, M.D., Ph.D. and Steven Feldon, M.D., Preceptors 

December 1993 - February 1994 


Tau Beta Pi, National Engineering Honors Society, 1985 

Young Investigator's Award, Dept. of Biomed. Eng., Johns Hopkins, 1987 

Top Student Achievement, Ophthalmology and Genetics, U of Michigan, 1991 

Resident of the Year, Henry Ford Hospital, 1996 - 1997 

Barsky Award for Resident Research in Ophthalmology, 1997 

Faculty Clinical Teacher of the Year, Vanderbilt Ophthalmology, 1998 - 1999 

Faculty Surgical Instructor of the Year, Vanderbilt Ophthalmology, 2001-2002 

America's Top Ophthalmologists Distinction, Consumer Reports, 2002 

National Register's Who's Who Distinction, 2004 

Honor Award, American Society of Retinal Specialists, 2004 

Vail Vitrectomy Society 2004 

Senior Honor Award, American Society of Retina Specialists, 2005 

Ronald McDonald House Charities Shine Honoree, 2008 

Compassionate Doctor Recognition, 2010-2013 

Patient's Choice Award, (California's Favorite Doctors) 2010-2014 

Patient's Choice 5th Anniversary Award, 2014 

Achieving Life's Opportunities Cultural Foundation Award, 2012 

Distinguished Lecturer, Vydehi Institute of Medical Sciences, 2013 

Top Ten Doctors, City of Los Angeles, 2014 


California: G76762 (Active) 
Michigan: 4301064042 (Expired) 

Licensure 
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Board Certification 

E. Professional Background 

Academic Appointments 

Active Hospital Privileges 

British Columbia: T(E)29455 (Expired) 
Tennessee: 30549 (Expired) 
Massachusetts: 159724 (Expired) 
DEA: BT7175525 (Active) 

National Board of Medical Examiners, Part I, II, and Ill 
American Board of Ophthalmology 

Director of Pediatric Posterior Segment Fellowship Training Program 
Children's Retina Institute of California, 2003 

Assistant Professor of Ophthalmology 
Loma Linda University, 2006 

Visiting Assistant Professor of Pediatric Ophthalmology and Vitreo-Retinal 
Surgery, University of Southern California, Keck School of Medicine; 
and Doheny Eye Institute 2002 

Director of Clinical Research, van Wyck-Dalany Childrens Retina Center, 
Doheny Retina Institute and Children's Hospital Los Angeles, 2002 
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Clinical Instructor in Ophthalmology, Harvard Medical School, 1999 

Fellow Scientist, Schepens Eye Research Institute, 1999 

Professor of Ophthalmology, Vydehi Institute of Medical Sciences, Bangalore 
India 2015 

Adjunct Professor of Ophthalmology, Toure University, 
California College of Osteopathic Medicine, 2016 

Hollywood Presbyterian Medical Center, Hollywood, CA 

San Gabriel Valley Medical Center, San Gabriel, CA 

Garfield Medical Center, Monterey Park, CA 

Miller Children's Hospital, Long Beach CA 

Long Beach Memorial Medical Center, Long Beach CA 

Bakersfield Memorial Medical Center, Bakersfield , CA 
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Mercy Southwest Medical Center, Bakersfield, CA 

Mercy Hospital Truxton Medical Center, Bakersfield CA 

San Joaquin Medical Center, Bakersfield, CA 

Fountain Valley Medical Center, Fountain Valley CA 

Henry Mayo Medical Center, Valencia CA 

Centinela Medical Center, Inglewood CA 

Valley Presbyterian Medical Center, Van Nuys CA 

San Antonio Community Medical Center, Upland CA 

Saint Francis Medical Center, Lynwood CA 

Community Regional Medical Center, Fresno CA 

F. 	 Work Experience: (Dates are Approximate) 

Vitreo-Rerinal Surgeon, Vanderbilt University, 1998-2001 

Director, Pediatric Vitreo-Retinal and Uveitis Service, Children's Hospital Los 
Angeles, 2002-2005 

Director of Pediatric Retina and ROP Screening Program 
Huntington Memorial Hospital, 2006-2015 

Ophthalmology Clinic, Ocular Trauma, and ROP Services 
Kern Medical Center, 2005 - 2014 

Pediatric Ophthalmology and ROP Screening Program 
Hollywood Presbyterian Medical Center, 2004 - 2012 

Director ROP Screening Program, St. Francis, Hospital, 2006-Present 

Director ROP Screening Program, San Gabriel Valley Medical Center and 
Garfield Medical Center, 2005-Present 

Ophthalmology Call Panel, Huntington Memorial Hospital, 2008 - Present 

Ophthalmology Call Panel, Long Beach Memorial Hospital, 2015-Present 

Director of ROP Screening, Valley Presbyterian Medical Medical Center, 2006­
Present 

Pediatric Retina Consultant, Kaiser Permanente Sunset, Fontana, Bellflower, 
Downey, Panorama City, Woodland Hills 2002-Present 

National Consultant for Forensic Pediatric Retina, 2001-Present 

Visiting Vitreo-Retinal Surgeon, Vydehi Institute of Medical Sciences, 2006­
Present 

Director of Vitreo-Retinal Surgery, Lugene Eye Center Glendale, 2005-7 
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ROP Surgery Program, Children's Hospital Central California, 2008-2015 

Director of Vitreo-Retinal Surgery, Bakersfield Family Medical Center, 2006­
Presemt 

Director of ROP Screening, Bakersfield Memorial Medical Center, 2005­
Present 

Director of ROP Screening, Mercy Southwest Medical Center, 2005 - Present 

Director of ROP Screening, San Joaquin Medical Center, 2009-Present 

Director of ROP Tele-Screening, Community Medical Center Fresno, 2012-16 

Medical and Surgical Director, Children's Retina Institute, 2005 - Present 

President and Director of Surgery, Raymond Renaissance Surgery Center, 
2013 -Present 

Director of Vitreo-Retinal Surgery, M/S Surgery Center, 2006 - Present 

Director of Vitreo-Retinal Surgery, Orange County Eye Institute, 2013 - Present 

Director of ROP Surgery, Centinela Hospital, 2014 - Present 

Director of Canine Vitreo-Retinal Surgery, One Retina, 2006 - Present 

ROP and Pediatric Retina Consultant and Surgeon, Fountain Valley Medical 
Center, 2007 - Present 

Ophthalmology Trauma Call, Kern County, 2005 - Present 

Pediatric Ophthalmologist and Vitreo-Retinal Surgeon, Independence Medical 
Group, 2005 - Present 

Pediatric Ophthalmologist and Vitreo-Retinal Surgeon, Kern Family Medical 
Group, 2005 - Present 

American College of Physicians, 1992 
Association for Research in Vision and Ophthalmology, 1994 
American Academy of Ophthalmology, 1994 
Christian Eye Ministry, 1996 
Canadian Ophthalmologic Society, 1997 
Umbo Society, 1999 
Vitreous Society, 2000 
Club Vit, 2001 
Los Angeles Eye Society, 2001 
Pan American Academy of Ophthalmology, 2001 
American Society of Retina Specialists, 2002 
Vail Vitrectomy Society, 2004 
Project Orbis, 2004 
American Medical Association, 2005 
European Retina Society, 2006 
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