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It is said that things move fast in 

the world of modern medicine. The  
field of medical retina appears to 

be no exception, with numerous 

developments taking place, such as 

introduction of new drugs, new 

treatment modalities and imaging 

techniques. While a detailed 

description is out of the scope of 

this article, we hope to give you a 

glimpse into what is new in the 
Figure 2 Wide field combined fundus fluorescein and indocyanine 

world of medical retina.
green angiography on the Spectralis platform in a 30-year-old male 

Newer Imaging Modalities: We describe a few imaging patient demonstrating peripheral vascular leak

modalities that have become popular recently.
2. Multi Color Imaging : Mult iColor scanning laser imaging 

1. Wide-field Imaging: Conventional fundus imaging is a new technology for fundus imaging offering detail and 

typically generates images with a 30 to 50-degree field of view, clarity not available from traditional fundus photography. 

corresponding to approximately 5% to 15% of the retinal Multi Color images are captured by simultaneously scanning 

surface area. This allows for visualization of the posterior pole with three individual laser wavelengths:  blue, green, and 

but not theretinal periphery. The Optos system (Optos, infrared. The different wavelengths penetrate the tissue to 

Dunfermline, Scotland), through the use of a large ellipsoid different depths and therefore provide structural information 
4mirror with 2 focal lengths (allowing wide scanning angles) and from different depths within the  retina.

an SLO, provides image capture with a 200 degrees internal 

field of view (approximately equivalent to 135 to 150 degrees 

external field of view).The system provides the ability to 

capture red and green reflectance imaging, as well as fundus 

autofluorescence, and fluorescein/indocyanine green 
1angiography.  Ultra-Wide-field Angiography (UWFA) has been 

shown to demonstrate abnormalities in a variety of retinal 

conditions, including diabeticretinopathy, retinal vein 

occlusion, sickle cellretinopathy, uveitis, and pediatric retinal 
2,3disease.

  

Figure 3Multicolor OCT image of the left eye showingserpiginous 

like choroiditis lesions in a 22-year-old male patient with the 

corresponding left eye autofluorescence image

3. Wide Field OCT : Optovue (Fremont, CA) Avanti RTVue-

XR widefield system uses SD technology and can obtain 70,000 

A-scans/second. The Avanti RTVue-XR can create 12 mm x 9 

mm B-scans, and its active eye tracking enhances image 

stability. Wide field OCT can provide detailed information of 

the lesions that are present away from the arcade. These are 

Figure 1 Wide-field Optos image of the left eye with advanced PDR very useful imaging modalities for conditions like choroidal 
5-7showing extensive fibrovascular proliferation over the posterior tumors and peripheral lesions such as retinoschisis.

pole and peripheral sclerosed vessels
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4. Hand Held OCT: Spectral-domain OCT systems 6. Optical coherence tomography angiography 

(Bioptigen EnvisuSDOIS; Bioptigen, Research Triangle Park, (OCTA): OCTAis a new non-invasive imaging technique that 

NC, USA) with handheld imaging probes connected to a table- employs motion contrast imaging to high-resolution 

topconsole by a 1.3-m-long cable is a device which has now volumetric blood flow information generating angiographic 

been used widely in imaging pediatric disorders. It has been images in a matter of seconds. OCTA compares the decor 

proven particularly useful in neonatal populations for the study relation signal (differences in the back scattered OCT signal 

of ocular development and for diseases such as retinopathy of intensity or amplitude) between sequential OCT b-scans taken 
8 at precisely the same cross-section in order to construct a map prematurity.

of blood flow. The two main types of OCTA instruments are 

spectral-domain OCTA (SD-OCTA) and swept-source OCTA 

(SS-OCTA). Both use Fourier domain detection techniques, but 

the SD-OCT instruments use a broadband near-infrared super 

luminescent diode as a light source, currently with a center 

wavelength of approximately 840 nm, with a spectrometer as 

the detector, while SS-OCT devices use a tunable swept laser 

while SS-OCT devices use a tunable swept laser, currently with 

a center wavelength of approximately 1,050 nm, with a single 

photodiode detector. The main advantage of SS-OCTA imaging 
 over SD-OCTA is a faster scanning speed, which allows for 

Figure 4A spectral domain-optical coherence tomography image 
denser scan patterns and larger scan areas than SD-OCTA 

using the Envisu 2300 (Bioptigen Inc., Research Triangle Park, NC, 
scans for a given acquisition time. Another advantage of the USA) of a 1-year old female child with a cone-rod dystrophy 
current SS-OCTA technology is that it uses a longer center demonstrating an absent foveal tent and an irregularly thickened 

and hyper-reflective layer of cone outer segment tips wavelength that can reduce sensitivity roll-off of the signal 

under the RPE, which results in enhanced light penetration 5. Adaptive optics: Optical retinal imaging modalities rely on 
into the choroid and better detection of signals from the deeper the optical elements of the eye itself (mainly the cornea and 

12,13layers. lens) to produce retinal images. As a results of imperfections in 

these structures, aberrations are introduced to the imaging 

light and image quality is degraded. To compensate for these 
 

aberrations, adaptive optics (AO) along with optical coherence 
9tomography (OCT) have  been utilized.  This enabled for the 

first time invivo volumetric retinal imaging with high isotropic 

resolution. Using adaptive optics, photo receptor loss/changes 
10,11can be imaged.

 
Figure 6A Indocyanine greenangiography of the right eye of a 55-

year-oldmale patient, demonstrating a branched vascular network 

with hypercyanacent lesions at their terminal ends suggestive 

ofpolyps (highlighted).

Figure 6B SD OCTA image of the same eye delineating the outline of 

the branched vascular network.

New treatment options:

Age Related Macular Degeneration (AMD)

While tremendous progress has been made in the field of wet 

AMD, there still appears to be no treatment for dry AMD. Here, 

we take a look at some treatment options which may become Figure 5 Adaptive optics imaging of the left eye fovea of a healthy 
viable in the near future25-year-old male showing normal average cone count and 

distribution
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1. Photo biomodulation involves application of visible to 6. Amyloid Beta Targets (MRZ-99030) : Amyloid protein has 

near-infrared light to cells to produce beneficial effects. A been identified as a primary component of drusen in patients 

recent study on 42 patient with dry AMD showed that with AMD. Amyloid Beta Targets  is an Aâ aggregation 

application of multi-wavelength light composed of yellow (590 modulator, previously reported to prevent the formation of 

nm), red (670 nm) and near-infrared (790 nm) for a period of 3 soluble toxic oligomeric Aâ species. Amyloid beta target is a 

weeks resulted in significant improvement in BCVA, contrast dipeptide administered as intravenous injection. It promotes 
14 the formation of large, amorphous/globular Ab species when sensitivity, and the drusen size.

present at a 10:1 stoichiometric excess to Ab. Phase one studies 
2. Brimonidine is a selective alpha-2 receptor adrenergic 

21
15 have been completed involving this agent.

agonist  with additional neuroprotective properties .  Phase II 

7. Visual cycle modifying agents:ALK-001 modulates vitamin clinical trial to evaluate the safety and efficacy of a brimonidine 

A metabolism, by decreasing toxic vitamin A aggregates. Phase tartrate intravitreal implant (Brimo DDS, Allergan)in patients 

2 Study of ALK-001 in Geographic Atrophy (SAGA)  is still with dry AMD showed that Brimo DDS reduced the rate of 
16 going on. One of the earliest changes in the retina that precede progression at 1 year.

symptoms of AMD is the formation of toxic vitamin A dimers. 
3. Minocycline is a tetracycline derivative with neuro 

Replacing the retina's vitamin A with ALK-001 slows the 
protective properties. Presently, there are ongoing phase II 

formation of toxic vitamin A dimers. To date, ALK-001 is the 
trials that are evaluating the effects of oral minocycline (100 

only small molecule designed to prevent the dimerization of 
mg, twice daily) and doxycycline (40 mg, daily) in the treatment 

vitamin A that has demonstrated functional preservation of 17, 18of AMD patients with geographic atrophy.
visual function in animal models. The central hypothesis of this 

4. Anti Inflammatory agents: work is that retarding vitamin A dimerization will slow the 
22development and/or progression of AMD.a. CLG561 is an inhibitor of properdin. It acts by destabilizing 

the alternative pathway. A phase 2 study of 114 participants 8. Choroidal blood flow enhancing agents: Alprostadil is a 
evaluated the safety and efficacy of 12 (every 28 days) naturally occuring Prostaglandin E1.Phase 3 study proved that 
intravitreal injections  of CLG561 as a monotherapy and in Alprostadil infusion was superior to placebo treatment in 
combination with LFG316(Tesidolumab) which is a patients affected by dry AMD. Patients treated with Alprostadil 
complement factor C5 inhibitor as compared to sham in showed a BCVA  greater than 0.94 lines compared with patients 

19subjects with GA . Results have yet to be published. treated by placebo after 3 months, increasing to 1.51 lines at 6-
23month follow-up.b. APL-2 is a synthetic cyclic peptide that binds specifically to 

C3, effectively blocking all three pathways of complement 9. Newer Anti VEGF agents
activation: classical, lectin, and alternative.  DERBY and OAKS 

a. Conbercept consists of the VEFG binding domains of 
studies compared  efficacy and safety of  APL-2 (15 mg/0.1 ml ) 

human VEGFR-1 and VEGFR-2 combined with the Fc portion 
intravitreal injection monthly or once every other month for 24 

of the human immunoglobulin G. It binds VEGF A,VEGF B and 
month with sham injections. The primary endpoint was change 

24Placental growth factor .  Hundred and twenty two patients 
in total area of GA from baseline measured by FAF. Results are 

with exudative AMD were randomized 1:1 to receive either 0.5 19still awaited.
mg or 2.0 mg conbercept for 3 consecutive monthly doses. After 

c. Zimura (Ophthotech) completed patient recruitment for the third dose, subjects were again randomized to either 
its phase 2b clinical trial of Zimura (avacincaptad pegol), a  monthly or as-needed (PRN) therapy, without changing the 
complement factor C5 inhibitor.  A total of 286 patients have dose of conbercept that they were receiving. At the third month, 
been enrolled into this randomized, double-masked, sham mean BCVA improvement was there in both the groups.
controlled multicenter clinical trial. This clinical trial is 

b. Faricimabis the first bispecific antibody  to simultaneously 
designed to assess the safety and efficacy of various Zimura 

bind  and neutralise both angiopoietin-2 and VEGF-A. In 19dosing regimens over 12 months. Results are awaited.
nAMD, Ang-2 works synergistically with VEGF to drive 

5. Anti-oxidative stress agents: Risuteganib (ALG-1001)  is pathologic blood vessel permeability and destabilisation. 
an integrin inhibitor and thus down regulates oxidative stress STAIRWAY is a phase II, multicentre, RCT, investigating the 
response and restores retinal homeostasis. Currently,  a phase efficacy, safety and pharmacokinetics of faricimab 
2 clinical trial designed to evaluate the safety and  efficacy of administered with extended dosing regimens in 76 treatment-

25Risuteganib (1.0 mg) in patients with  intermediate non- naive patients with nAMD.
20exudative AMD is underway.
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c. Brolucizumab is a humanized, single-chain antibody study showed that abicipar pegol, injected every 8 or12 weeks 

fragment inhibitor of VEGF-A.It inhibits all isoforms of VEGF- in patients with DME, offered functional and anatomic effects 
29A including VEGF 165.Phase III of the HAWKstudy similarto those of ranibizumab injected monthly.

involved990 patientsover2-year to compare the efficacy and 
2. Suprachoroidal corticosteroid: The injection of 

safety of Brolucizumab 3mg and 6 mg vs. Aflibercept 2 mg in 
triamcinolone acetonide (CLS-TA; Clearside Biomedical) into 

subjects with nAMD. Results show noninferiority of 
the suprachoroidal space is a novel approach to the treatment 

Brolucizumabin BCVA vs aflibercept. More patients 
of patients with DME.The HULK clinical trial examined 

demonstrated sustained dryness for =2 and =3 consecutive 
suprachoroidal CLS-TAwith and without intravitreal 

visits. Superior anatomic results were seen for brolucizumab at 
aflibercept and showed signs of increased efficacyand 

Weeks 16 and 48. Overall ocular and nonocular adverse event 30durability with the investigational drug.
rates for brolucizumab were comparable to aflibercept(26). 
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According to this post hoc analysis, repeat selective laser trabeculoplasty (SLT) offers effective IOP 

control in glaucomatous eyes requiring retreatment. The study included 115 treatment-naïve eyes with 

open-angle glaucoma or ocular hypertension undergoing 360° SLT twice within 18 months. Two months 

after the repeat procedure, participants showed a greater adjusted absolute IOP reduction than from the 

initial procedure. Approximately 67% of study eyes maintained drop-free IOP at 18 months, with no 

adverse events. Ophthalmology, April 2020

JOURNAL UPDATE

Repeat SLT can Provide Drop-free IOP Control for 18 Months 

http://send.aao.org/link.cfm?r=XMHqbAX1jA-GJseDei97qg~~&pe=Onj1D7D-4JXhLZFQ5tPuhw9yu7kVvP8hA095Ddmj-jvBdDNl9Rfna3Y8JQLcmkTlBizNEQPbusSS6Abu8tBpww~~&t=rHL41x0F-7IHpAjrFgRuFQ~~
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