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WHAT IS THE GOLD STANDARD?



• Comparing doctor, doctor plus images in a clinic, 

to reading the images alone, more pathology was 

found by examining the images alone.



PATHWAY FROM SCREENING

• Virtual clinic: R2; M1

• VA

• Undilated

• Optos, one image

• OCT macular







Referred as 

R1 M1 right 

R1 M1 left





DISTRIBUTION OF NVS (FROM COLOUR OPTOS)

• New vessels (NVs) were found in 102 of 1562 
treatment naïve eyes (6.5%) of 781 patients, with 
DRSS grades. 

• 72 were referred from DRSS as having NVs.

• An additional 30 eyes (29% of NVs detected) from 25 
patients were referred with a lesser degree of DR.

• In 25 of the 30 eyes without NVs reported on referral, 
NVs were located outside the standard 2 fields taken 
at DRSS, and in 12, NVs were outside the area 
covered on 7 field imaging (11.7% of eyes with NVs).

• (All were referred from diabetic screening)



FFA USES IN DIABETICS: ASSESSING THE RETINAL CIRCULATION  PERFUSION











FFA IN HELPING PLAN LASER AND FOLLOW UP













FFA MAKING THE DIAGNOSIS OF NVS; 
NVE?





IF THE QUESTION IS ‘IS IT A NEW VESSEL?’ THEN OCT MAYBE ALL 
THAT IS NEEDED



Excellent for follow up



IDDM 1985 OCTA for assessing new vessels

DaCosta, J., Bhatia, D., Crothers, O. et al. Utilisation of optical coherence tomography and optical 
coherence tomography angiography to assess retinal neovascularisation in diabetic 
retinopathy. Eye (2021).



NVE <1/2 disc, is there a risk of bleeding?



OCTA OF NVE

OCTA shows network in good detail; Cross sectional OCT 
demonstrates elevation



Irma/NVE?



ONE DEFINITION: IRMA DON’T LEAK ON FFA; NVS DO
IRMA INTRA-RETINA; NVE THROUGH ILM



LEAKS ON FFA BUT INTRARETINAL; NVE OR IRMA?



JUNE 2018:     SEPT 2018: MAY 2019



SOME PRP BUT STILL NVE ‘ACTIVE,’ 
IV AFLIBERCEPT GIVEN



NVE LESS PERFUSED, ALTHOUGH SIGNAL LESS 
CLEAR DUE TO VITREOUS HAEMORRHAGE, 
CAN SEE CHANGE IN TRACTION, CAUSE OF 
VITREOUS HAEMORRHAGE



RANDOMISED TRIAL OF WIDE-FIELD GUIDED PRP FOR DIABETIC 
MACULAR OEDEMA TREATED WITH RANIBIZUMAB.

(RANIBIZUMAB FOR DMO PRP TRIAL) RDP TRIAL

Talks, S.J., Bhatia, D., Menon, G. et al. Randomised trial of wide-field guided PRP for diabetic macular oedema 
treated with ranibizumab. Eye 33, 930–937 (2019)

(REC reference 13/NE/0197; IRAS 121940) 

clinical trial register (ISRCTN84503751).

Funding: This study received funding and ranibizumab drug product support from Novartis Pharmaceuticals UK 
Ltd. Novartis had no role in the study design, collection, analysis, or interpretation of the data or decisions 
regarding this study.



RESULTS: PATIENT NUMBERS

• 49 patients recruited from 7 centres, 25 in the ranibizumab only group and 24 
in the ranibizumab + PRP group. 

• Eighty seven percent completed one year follow up. 

• Three patients in the ranibizumab only arm did not complete the study, 
one did not want to remain under follow up and two died. 

• Three did not complete in the combined arm, two did not want to remain 
under follow up and one died.



INJECTION NUMBERS

• Ranibizumab only arm 6.84 at one year: 6-12 months 2.52 

• Combined arm 6.67, 1.92 

• For the primary outcome, comparing the number of 6-12-month injections, 
the result was not statistically significant (p=0.33).

• Comparing the total number of injections in both groups, the differences 
were not statistically different (p=0.84). 



RELATIONSHIPS TO AREA OF ISCHAEMIA:

• No significant difference was found in either group comparing: 

• OCT thickness at baseline (ranibizumab arm p= 0.72, combined arm p=0.17); 

• OCT thickness at baseline of all the patients (p=0.17). 

• Reduction of OCT thickness at year one (ranibizumab arm p=0.15, combined arm 
p=0.32); 

• Total number of injections and initial ischaemia (ranibizumab arm p=0.65, combined arm 
p= 0.28); 

• Total number of injections and improvement in ischaemia (ranibizumab arm p=0.79, 
combined arm p=0.98). 



THE SPEED OF REDUCTION OF THE OCT THICKNESS DID NOT 
VARY BETWEEN THE TWO ARMS. 
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BROWN DM, OU WC, WONG TP, ET AL. TARGETED RETINAL 
PHOTOCOAGULATION FOR DIABETIC MACULAR EDEMA WITH 
PERIPHERAL RETINAL NONPERFUSION: THREE-YEAR RANDOMIZED 
DAVE TRIAL. OPHTHALMOLOGY 2017; 125: 683–690.

• Did not find a reduction in the number of injections required over three years. This 
study evaluated 40 eyes of 29 patients and performed several sessions of PRP to 
ensure all the ischaemic areas of retina were treated. 

• The non-perfused area and total retinal area visible was used to calculate an 
ischaemic index in different retinal zones and correlated to the severity of diabetic 
macular oedema. The ischaemic index increased with increasing distance from the 
fovea but the severity of the oedema did not correlate with the overall non-perfused 
area or ischaemic index

Fan W, Wang K, Ghasemi Falavarjani K, et al. Distribution of Nonperfusion Area on Ultra-widefield 
Fluorescein Angiography in Eyes With Diabetic Macular Edema: DAVE Study. Am J Ophthalmol 2017; 180: 
110–116. 



DAVE STUDY

Suggestion that VA outcome worse in combined arm



Month 36, a mean of 24.4 ranibizumab injections (range, 10-34 injections) were 
administered in the monotherapy arm and a mean of 27.1 ranibizumab injections (range, 
12-36 injections) were administered in the combination therapy arm 

DAVE study
NO reduction in injection numbers even in 2nd and 3rd year



(DAVE STUDY IMAGE)
WIDEFIELD FLUORESCEIN ANGIOGRAPHY (FA) IMAGE DEMONSTRATING DENSE TARGETED 
RETINAL PHOTOCOAGULATION TO APPROXIMATELY 78% OF THE TOTAL RETINAL SURFACE. 
OVERLYING ROD AND CONE PHOTORECEPTOR DENSITY DATA, ADAPTED FROM CURCIO ET AL, OF 
THE RETINA POSTERIOR TO THE ABLATION ZONE REVEALED THAT THIS REMAINING 22% OF 
SURFACE AREA ACTUALLY REPRESENTS 47% OF THE 96.6 MILLION TOTAL PHOTORECEPTORS IN 
THE AVERAGE RETINA. 

Why doesn’t laser help?
Most metabolic demand across the retina is within 
the posterior pole, within retina that is too 
valuable for visual function to consider laser 
ablation .
Additionally, nonperfusion on widefield FA in 
some cases may correspond with tissue that is 
dead rather than under hypoxic stress 

Curcio CA, Sloan KR, Kalina RE, Hendrickson AE. Human 
photoreceptor topography. J Comp Neurol. 1990;292(4): 
497e523. 



BOTH STUDIES ARE SMALL BUT DO SUGGEST THAT THE 
ADDITION OF LASER TO NON PERFUSED AREAS OF 
PERIPHERAL RETINA TO RANIBIZUMAB MONOTHERAPY IS 
NOT BENEFICIAL IN DIABETIC MACULAR OEDEMA.

• Related to leaking areas not non perfused areas?

LADAMO study from Australia 2022; aflibercept monotherapy vs aflibercept 
plus PRP laser; also no benefit



CLASSIFICATIONS OF REGIONS OF NONPERFUSION ON ULTRA-
WIDEFIELD FLUORESCEIN ANGIOGRAPHY IN PATIENTS WITH DME
ARVO 2019: 2805. M FANG; Y SHI…S SADDA

• DAVE study 40 eyes 29 patients, base line images

• Non perfusion with leakage was associated with DME; whereas non perfusion 
with out was not.

• Non perfusion with leakage was more in the posterior pole compared to mid 
and far periphery.

• Leakage, measured at mid phase, shades of grey, compared ‘black’ to grey. 

• Leak from vessels; muller cells; RPE?



EVALUATION OF QUANTITATIVE ULTRA-WIDEFIELD FLUORESCEIN 
ANGIOGRAPHY METRICS AND DIABETIC EDEMA FEATURES
ARVO 2019: 2804; A JIANG, S SRIVASTAVA ET AL

• 304 eyes: 161 DME –ve: 143 DME +ve

• Automated measurement of Ischaemic area; quantitative leakage; 
microaneurysm count.

• Pan retinal leakage index, MA count and ischaemic index not associated with 
DME.

• DME presence; amount of thickening and SRF; associated with posterior pole 
leakage but not post pole MA count.



EXAMPLE:         57 FEMALE: VA 55; 1000ΜM



Most active leak 
is in the posterior 
pole



6 LUCENTIS OVER 6 MONTHS; AT 10 MONTHS 79 LETTERS



RETINAL NONPERFUSION CHARACTERISTICS ON ULTRA-
WIDEFIELD ANGIOGRAPHY IN EYES WITH SEVERE 

NONPROLIFERATIVE DIABETIC RETINOPATHY AND PROLIFERATIVE 
DIABETIC RETINOPATHY

LUKE NICHOLSON, FRCOPHTH1; JAYASHREE RAMU, MBBS1; ERROL W. CHAN, FRCOPHTH1; ET 
ALJAMES W. BAINBRIDGE, PHD1; PHILIP G. HYKIN, MD1; STEPHEN 

J. TALKS, MD2; SOBHA SIVAPRASAD, MD1

JAMA OPHTHALMOL. PUBLISHED ONLINE APRIL 11, 2019. 

• The current risk estimates of progression from nonproliferative diabetic retinopathy (NPDR) 
to PDR are based on the baseline grading of NPDR on color fundus photographs and systemic 
risk factors.2

• more accurate determinates of risk of PDR are required to personalize new treatment 
options

• The location of retinal capillary nonperfusion on fluorescein angiography (FA) is related to 
the presence of retinal neovascularization in eyes with PDR.3

• The threshold of nonperfusion required for conversion from NPDR to PDR remains unclear.

https://jamanetwork.com/searchresults?author=Luke+Nicholson&q=Luke+Nicholson
https://jamanetwork.com/searchresults?author=Jayashree+Ramu&q=Jayashree+Ramu
https://jamanetwork.com/searchresults?author=Errol+W.+Chan&q=Errol+W.+Chan
https://jamanetwork.com/searchresults?author=James+W.+Bainbridge&q=James+W.+Bainbridge
https://jamanetwork.com/searchresults?author=Philip+G.+Hykin&q=Philip+G.+Hykin
https://jamanetwork.com/searchresults?author=Stephen+J.+Talks&q=Stephen+J.+Talks
https://jamanetwork.com/searchresults?author=Sobha+Sivaprasad&q=Sobha+Sivaprasad
https://jamanetwork.com/journals/jamaophthalmology/fullarticle/2730374?guestAccessKey=ad93a98b-c806-49f3-b319-f939b3ee0e5e&utm_source=jps&utm_medium=email&utm_campaign=author_alert-jamanetwork&utm_content=author-author_engagement&utm_term=1m#eoi190011r2
https://jamanetwork.com/journals/jamaophthalmology/fullarticle/2730374?guestAccessKey=ad93a98b-c806-49f3-b319-f939b3ee0e5e&utm_source=jps&utm_medium=email&utm_campaign=author_alert-jamanetwork&utm_content=author-author_engagement&utm_term=1m#eoi190011r3


PATIENTS

• 92 patients: 59 in the PDR group (from Clarity study): 

• 33 eyes NPDR (From RDP study) 

• 59 eyes PDR; 40 NVE and 19NVD. 

• RDP: Ranibizumab for Diabetic Macular Edema Panretinal
Photocoagulation study 

• CLARITY: Clinical Efficacy of Intravitreal Aflibercept vs 
Panretinal Photocoagulation for Best Corrected Visual 
Acuity in Patients With Proliferative Diabetic Retinopathy at 
52 Weeks (CLARITY) study



• The main difference between NV and NPDR was 
increased peripheral non perfusion.

• NVD had a larger amount of non perfusion and 
increased posterior non perfusion

• NVE alone tends to occur on the edge of an area 
of non perfusion

• Threshold for NV 118 disc areas



MARCUS DM, SILVA PS, LIU D, ET AL. 

ASSOCIATION OF PREDOMINANTLY PERIPHERAL LESIONS ON 
ULTRA-WIDEFIELD IMAGING AND THE RISK OF DIABETIC 
RETINOPATHY WORSENING OVER TIME.

JAMA OPHTHALMOL. PUBLISHED ONLINE AUGUST 18, 2022. 
DOI:10.1001/JAMAOPHTHALMOL.2022.3131



• Question Does detection of predominantly peripheral diabetic retinopathy lesions 
(PPLs) outside the 7 standard Early Treatment Diabetic Retinopathy Study fields on 
ultra-widefield imaging improve the ability to predict rates of disease worsening 
(diabetic retinopathy progression or receipt of treatment) beyond the risk 
associated with baseline severity level?

• Findings In this cohort study, presence of fluorescein angiography PPL at baseline, 
independent of baseline diabetic retinopathy severity level, was associated with 
greater risk of disease worsening over 4 years, while presence of color PPL was 
not.

• Meaning Peripheral findings on ultra-widefield fluorescein angiography allow 
more accurate identification of eyes with nonproliferative diabetic retinopathy at a 
greater risk for future disease worsening than provided by baseline severity level 
alone.



CONCLUSIONS
• UWColour and OCT used as next step to assess the retina from 

screening

• UWFFA can help demonstrate the overall perfusion of the retina, risk of 
progression, distinguish Irma from NVE and help in planning laser. NVs 
outside standard 7 fields may be detected.

• OCT/ OCTA can help distinguish NVs and the need for treatment.

• Both the RDP and DAVE study have not shown evidence that adding 
peripheral targeted laser to areas of non perfusion alter the number of 
ranibizumab injections or improve outcomes.

• Evidence suggests that posterior pole leakage  as seen on FFA is the 
main association with DMO


