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Currently, diabetes mellitus (DM) is a global issue. Microvascular 
complications of DM, such as diabetic retinopathy, nephropathy, 
neuropathy, are becoming the increasingly important disease 
manifestations and mortality causes [1].

Diabetic retinopathy (DR) is one of the most common 
complications of DM and one of the major causes of blindness 
in the developed world [2]. The prevalence of DR in the 
developed countries is about 3–4%; the percentage of affected 
individuals is higher in the older age groups. According to IDF 
(International Diabetes Federation), in 2017 there were 425 
million people with DM all over the world. This indicator is 
expected to increase to 629 million people by 2040. A total of 
3,029,397 patients with DM were registered in Russia in 2019, 

among them about 294,000 people had type 1 DM (T1D), and 
2,736,000 had type 2 DM (T2D) [3, 4].  

Regardless of the type of DM, it is an undeniable fact that 
the longer is the age of DM, the higher is the risk of developing 
DR. DR is diagnosed in almost all patients with T1D and in 
more that 60% of patients with T2D within two decades after 
the disease onset. In the Wisconsin Epidemiologic Study of 
Diabetic Retinopathy (WESDR), blindness was diagnosed in 
3.6% of patients with early-onset T1D and 1.6% of patients 
with adult-onset T2D.  In 86% of cases, blidness in people with 
early-onset DM resulted from DR [5]. 

The DR triggers are as follows: chronic hyperglycemia, 
protein glycation, glucose oxidation through activation of 
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Диабетическая ретинопатия (ДР) является одним из наиболее частых осложнений сахарного диабета и одной из ведущих причин развития слепоты в 

развитых странах. Золотой стандарт лечения ДР — лазерная коагуляция сетчатки. Несмотря на высокую эффективность лазерного лечения, данный 
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the polyol pathway, protein kinase activation, elevated levels 
of free radicals, impaired retinal microcirculation, endothelial 
dysfunction, hypoxia, increased production of the retinal 
pro-inflammatory cytokines and production of the vascular 
endothelial growth factor (VEGF), which result in edema and 
proliferation [6]. According to foreign and domestic literature, the 
efficiency of panretinal photocoagulation in patients with DR is 
assessed based on the degree of the retinal neovascularization 
suppression, regression of macular edema, visual function 
improvement or stabilization. According to the listed above 
criteria, the laser therapy efficacy varies between 60–99% 
[7, 8]. Despite its high efficiency, laser therapy has a number 
of limitations: severe diabetic macular edema [9], prominent 
fibrotic changes in the vitreoretinal interface, restrictions on the 
repeated sessions of laser photocoagulation. 

The emergence of drugs designed to inhibit VEGF in 
ophthalmic practice made it possible to change the treatment 
strategy in patients with retinal neovascularization. This 
treatment type is focused directly on the pathophysiological 
target in DR. However, despite high efficiency of using the 
angiogenesis inhibitors, a number of case studies revealed 
some non-inflammatory adverse events (cataract, elevated 
intraocular pressure, retinal artery occlusion, vitreous 
hemorrhage, rhegmatogenous retinal detachment) and 
inflammatory complications (sterile intravitreal inflammation, 
brolucizumab-associated retinal vasculitis, post-injection 
endophthalmitis) [10]. Short duration of therapeutic effect (to 
an average of three months), the need for repeated injections, 
and all the listed above risks are considered the disadvantages 
of this treatment method. 

The literature indicates that new foci of neovascularization 
and proliferation often emerge in various terms after the 
panretinal laser photocoagulation. Given the limitations on the 
repeated sessions of laser photocoagulation and the risks of 
ophtalmic complications after the intravitreal injection of the 
angiogenesis inhibitors, extraordinary situations, when there 
are negative results of treatment with the use of the described 
above technologies in one eye and disease progression in the 
single eye with preserved vision, become a serious problem 
when performing treatment. The study was aimed to assess 
the efficiency and safety of laser photocoagulation of the optic 
disc peripapillary neovascularization in patient with proliferative 
diabetic retinopathy.

Clinical case

Patient M. aged 30 contacted the Research Center of 
Ophthalmology, Pirogov Russian National Research Medical 
University, in April 2017 for routine funduscopy. It was known 
from the case history that the patient had type 1 diabeted mellitus 
since he was nine; no cardiovascular disorder was revealed. 
In 2007, the patient was diagnosed with bilateral proliferative 
diabetic retinopathy and therefore subjected to panretinal 
laser photocoagulation. Intravitreal angiogenesis inhibitor 
administration was performed in 2008 due to proliferative 
retinal changes in the right eye, and was complicated by the 
central retinal artery occlusion with sudden loss of vision.

After admission to the Research Center of Ophthalmology, 
Pirogov Russian National Research Medical University, the 
patient underwent a comprehensive ophthalmic examination, 
which included standard diagnostic tests (visometry for 
uncorrected visual acuity (UСVA) and best corrected visual 
acuity (BCVA), indirect ophthalmoscopy with the MaxField 
indirect lens (Ocular Inc.; USA)) and  specific assessment 
methods (multispectral imaging with various filters (Blue-, 

Green-, Infrared Reflectance, MultiColor) performed with the 
Spectralis HRA+OCT, OCT2 module at 85,000 Hz (Spectralis 
HRA+OCT, Heidelberg Engineering, Inc.; Germany). The 
maximum follow-up period was 4 years.

Laser photocoagulation was performed with the VISULAS 
Trion ophthalmic laser system, 532 nm (Carl Zeiss; Germany).  

During the initial patient assessment the following was 
revealed: visual acuity of the right eye (OD) — hand motion close 
to the face (eccentric); UСVA of the left eye (OS) 0.03, BCVA 
0.7, incorrigible. Ophthalmoscopy OS revealed  pale-pink 
optic disc with well-defined margins; the lace-like pattern of 
the newly formed vessels, running from the optic disc to the 
periphery and spreading in a fan-like manner, was observed 
predominantly in certain quadrants of the peripapillary region 
(upper nasal, lower nasal, lower temporal). Retinal vasculature: 
the artery to vein (A/V) ratio was 2/3, the vessel course remained 
unchanged, perivascular pigmented coagula were observed 
along the superior and inferior vascular arcades. Cellophane 
macular reflex, and weakly pigmented coagula (except for the 
avascular zone) were revealed. Pigmented coagula, reaching 
almost the optic disc  to a distance of 1800 µm were found in 
the mid-periphery and far-periphery (Fig. 1А, B).

The following diagnosis was established based on the 
patient's medical history and the comprehensive ophthalmic 
examination: proliferative diabetic retinopathy OS, the condition 
after panretinal laser photocoagulation. Epiretinal fibrosis. 
Peripapillary neovascularization of the optic disc. 

Taking into account the history of complication in the 
right eye, which developed after the intravitreal injection of 
the angiogenesis inhibitor and resulted in vision loss (the 
complication made it impossible to use the anti-VEGF drugs), 
a decision was made to perform custom laser treatment, 
which included staged laser photocoagulation: coagulation 
of the remaining intact peripapillary retinal area between the 
boundary of the old laser coagula and the zone within 500 µm 
from the optic disc edge at the beginning, assessing the effect 
of retinal photocoagulation and the visual function indicators 
a week later, with subsequent decision on the need for the 
next stage of focal laser photocoagulation of the newly formed 
blood vessels.

At the first stage, almost circumferential (except for the zone 
of papillomacular bundle) focal retinal laser photocoagulation 
was performed in the peripapillary region between old coagula 
and the zone within 500 µm from the optic disc edge. The 
chequerwise laser spots were applied using the following energy 
parameters: wavelength of 532 nm, power of 60–80 mW (until 
obtaining the first degree laser burn with the minimum possible 
parameters), exposure time of 0.08–0.1 s, and spot size of 
100 µm. Visual acuity remained stable a week after the first-stage 
retinal laser photocoagulation. Ophthalmoscopy OS revealed 
the following: pigmented laser coagula were observed in the 
peripapillary region (up to 500 µm from the optic disc edge), the 
lace-like pattern of the newly formed vessels remained active 
(Fig. 2А, B).

After assessing the left eye (in a week) and detecting the visual 
function stability, the second-stage focal laser photocoagulation 
of the newly formed blood vessels (primarily the medium-sized 
vessels) was performed using the following energy parameters: 
power of 50–80 mW, exposure time of 0.06–0.1 s, spot size of 
100 µm. The second stage was prolonged selectively and involved 
minimizing bleeding risks and assessing the effectiveness in four 
sessions performed with an interval of 3–4 weeks.

Examination performed 4 months after the second-stage 
focal laser photocoagulation of the newly formed blood vessels 
(four sessions) showed that  visual acuity OS was stable: UСVA 
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Fig. 1. Prior to laser therapy. А. Multispectral image; B. Infrared scanning laser ophthalmoscopy: network of the newly formed blood vessels is visible primarily in the 
upper nasal, lower nasal, and lower temporal sectors of the peripapillary region (white arrows)

Fig. 2. A week after the first stage of laser photocoagulation. А. Multispectral image: network of the newly formed blood vessels in the peripapillary region is 
still active (white arrows). B. Infrared scanning laser ophthalmoscopy: network of the newly formed blood vessels in the peripapillary region is still active (white 
arrows), fresh coagula are observed in the peripapillary region (yellow square)

was 0.03, and BCVA was 0.7. Ophthalmoscopy OS revealed 
the emptied newly formed vessels in the peripapillary region 
(Fig. 3А, B).   

The follow-up examination performed four years later 
showed the unchanged visual acuity. Ophthalmoscopy OS 
revealed a complete regression of the optic disc network of 
the newly formed vessels in the peripapillary region (Fig. 4А, B).

Clinical case discussion

Diabetic retinopathy remains the leading cause of visual 
impairment and blidness in the world. More than one third of 
285 million people all over the world, who suffer from diabetes 
mellitus, have DR, and one third of them (approximately 

31.7 million) have a vision-threatening proliferative diabetic 
retinopathy [11]. Currently, the main treatment methods for 
proliferative diabetic retinopathy are as follows: retinal laser 
photocoagulation, intravitreal administration of angiogenesis 
inhibitors, treatment with corticosteroids, and vitreoretinal 
surgery. All the listed above treatment methods can be used in 
clinical practice as monotherapy or combination therapy.  

The clinical case reported demonstrates the resource 
capabilities of the proposed peripapillary zone laser 
photocoagulation technique in the context of inability to use 
angiogenesis inhibitors due to the complication of the use of 
those, which have resulted in vision loss in the other eye. 

The number of coagula, spot size and energy of the laser 
beam irradiating the retina should be selected individually 
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Fig. 3. Four months after the second-stage laser photocoagulation of the newly formed blood vessels. А. Multispectral image. B. Infrared scanning laser ophthalmoscopy: 
emptied newly formed vessels are visible in the peripapillary region (white arrows)

Fig. 4. Four years after the second-stage laser photocoagulation of the newly formed blood vessels. А. Multispectral image. B. Infrared scanning laser ophthalmoscopy: 
complete regression of the optic disc network of the newly formed vessels is observed in the peripapillary region 

for a particular patient and oriented towards the lowest 
possible energy level. Laser exposure of the retinal areas, 
located most close to the optic disc, reduces “hypoxia” in 
these zones and, therefore, the new blood vessel formation 
intensity in the most reactive zone of proliferation, the optic 
disc. Thus, such preconditioning (performed at the first stage 
of treatment) of the peripapillary retinal area, with which the 
lace-like pattern of the new vessels is formed, results in 
reduced blood flow in these vessels, allowing for the more 
efficient second-stage treatment, the focal photocoagulation 
of the newly formed blood vessels. To minimize bleeding 
risks, one should start with blood vessels not exceeding 
the medium size, step-by-step in multiple sessions. Such 
approach allows the older coagula to contribute to blood 
vessel emptying, reduced blood flow and, therefore, 
the decreased risk of complications during subsequent 
photocoagulation. 

The proposed laser treatment technique involves the use 
of the minimum possible energy parameters, allowing for the 
good morphofunctional outcome that consists in the complete 
optic disc peripapillary neovascularization regression and 
baseline visual function preservation. 

CONCLUSION

Thus, the findings suggest that the use of the proposed focal 
laser photocoagulation technique for treatment of the optic 
disc peripapillary neovascularization ensure the regression 
of the newly formed blood vessels and preserve the baseline 
visual functions. The use of focal laser photocoagulation in 
the proposed peripapillary region expands the possibilities of 
treating the optic disc neovascularization. The practical effect 
demonstrates the results of using laser microsurgery in the 
adjacent areas of the optic disc with visual function preservation. 

A B

A B
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