
238 CZECH AND SLOVAK OPHTHALMOLOGY 5/2023

REVIEW PAPER

First author
Doc. MUDr. Jan Studnička, Ph.D.

Corresponding author
MUDr. Jan Němčanský, Ph.D., MBA
Oční klinika FN Ostrava
17. listopadu 1790
708 52 Ostrava
E-mail: jan.nemcansky@fno.cz

Studnička J1,2, Němčanský J3,4, Vysloužilová D5, Ernest J6,7,8, Němec P8

1 Department of Ophthalmology, University Hospital Hradec 
Králové and Faculty of Medicine, Charles University in Hradec 
Králové, Czech Republic

2VISUS, spol. s r.o., Police nad Metují, Czech Republic
3 Department of Ophthalmology, University Hospital Ostrava, 
Czech Republic

4 Department of Craniofacial Surgery, Faculty of Medicine, 
University of Ostrava, Czech Republic

5 Department of Ophthalmology, University Hospital Brno 
Bohunice, Faculty of Medicine, Masaryk University Brno, Czech 
Republic

6 Neoris Vitreoretinal Center, s.r.o., Prague, Czech Republic
7Axon Clinical, s.r.o., Prague, Czech Republic
8 Department of Ophthalmology, Central Military Hospital and 1st 
Faculty of Medicine, Charles University Prague, Czech Republic

The authors of the study declare that no conflict of interests exists in the 
compilation, theme and subsequent publication of this professional 
communication, and that it is not supported by any pharmaceuticals company. 

Received: June 4, 2023
Accepted: July 16, 2023
Available on-line: September 20, 2023

DIABETIC RETINOPATHY – DIAGNOSTICS  
AND TREATMENT GUIDELINES

SUMMARY
Diabetic retinopathy is one of the most common complications of diabetes mellitus and represents a serious health, social and economic problem. With 
the expected increase in the number of patients with diabetes, it is becoming the leading cause of severe vision loss in the working-age population.  
The presented guidelines summarize the current knowledge about this disease in order to standardize and update the procedures for the diagnosis, 
classification and treatment of diabetic retinopathy.
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INTRODUCTION AND EPIDEMIOLOGY

Diabetes mellitus (DM) represents one of the most se-
rious health problems of the present day. It is estimated 
that it currently affects 537 million people worldwide, with 
an expected increase to 750 million by the year 2030 [1–3]. 

Serious late complications of DM include diabetic reti-
nopathy (DR), diabetic kidney disease (diabetic nephro-
pathy), diabetic polyneuropathy and diabetic foot. These 
are microvascular complications of DM which usually 
affect the patient simultaneously.

With the increasing prevalence of DM and the growing 
number of its attendant complications, diabetes is becoming 
the main cause of severe loss of sight in the working-age 
population, above all as a consequence of diabetic macular 
edema (DME) and proliferative diabetic retinopathy (PDR) [4].

In 2020, DR and DME were diagnosed in more than 100 
million people worldwide, and it is expected that this num-
ber will increase to 160 million by 2045. The prevalence of 
DR and DME in Europe is 19%, which represents more than 
11 million patients [5].

The incidence and progression of diabetic retinopathy 
and its complications depends on the quality and intensi-
fication of diabetes treatment [6,7].

The development of complications of DR depends on 
the length of duration of diabetes [8], on the degree of 
intensity of monitoring of glycemia [9], on the compensa-
tion of other comorbidities, above all cardiovascular di-
seases, hypertension [10], hyperlipidemia [11], and renal 
disorders [12,13]. Genetic influences are also manifested in 
the development of PDR [14,15]. 

In 2017 there were one million patients with DM in the 
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Czech Republic (CZ), and it is expected that this number 
will increase by 30% in the coming years. Approximately 
100 000 people suffer from DR, and one quarter of these 
have proliferative form of DR. Almost 2 200 patients with 
DR are also classified as blind [16].

In the past, the main method of treatment of DR was 
only laser photocoagulation of the retina [17].

At present primarily pharmacological intraocular tre-
atment is beginning to be applied in the treatment of DR, 
and in many cases it is possible to achieve the maximum 
therapeutic effect through a combination of a number of 
available methods of treatment – laser, pharmacological 
treatment and surgery.

PATHOGENESIS OF DIABETIC 
RETINOPATHY

The fundamental triggering factor in the onset of DR is 
hyperglycemia, which leads via a variety of mechanisms to 
a disorder of microcirculation. An early, clinically significa-
nt manifestation of DR is capillary dilation and changes of 
blood through-flow. In diabetic patients these changes are 
considered to represent metabolic auto-regulation for im-
provement of the retinal mechanism [18]. The continuing 
pathological process is manifested in capillary pericyte loss. 
There is a disruption of contact between the endothelial cells 
and pericytes, which cease to influence blood flow in the ca-
pillaries. At the same time, pericytes are responsible for provi-
ding structural support for capillaries, and their loss leads to 
localized buckling of the capillary vascular walls. This process 
is associated with the formation of microaneurysms, which 
are the most common clinical symptom of the onset of DR 
[19]. Besides loss of pericytes, the course of the pathogene-
sis of DR is also characterized by apoptosis of the endothelial 
cells and thickening of the basal membrane, which together 
contribute to a breach of the blood-retinal barrier [20]. Sub-
sequent extravasation leads to the the onset of retinal edema 
and the depositing of proteins and lipids in the form of hard 
exudates [21]. In addition, pronounced loss of pericytes and 
endothelial cells has the consequence of capillary occlusion 
and ischemia. Disruptions of axonal transport occur in the 
retinal nerve fiber layer, and cotton-wool deposits appear. 
Retinal ischemia and hypoxia lead to an increased producti-
on of vascular endothelial growth factor (VEGF) by means of 
activation of hypoxia-inducible factor 1 (HIF-1). HIF-1 incre-
ases the permeability of capillaries, which is followed by an 
accumulation of extracellular fluid [22]. Further angiogenic 
factors contribute to the regulation of vascular permeability, 
e.g. angiopoietins (Ang-1, Ang-2) [23].

A fundamental role in the pathophysiology of DR is also 
played by chronic inflammatory changes of the capillaries. 
A key process in the early phases of inflammation is thou-
ght to be leukostasis, which contributes to retinal micro-
vasculature occlusion, damage to the endothelium and 
breach of the blood-retinal barrier. In the further course, 
inflammatory mediators are released, activating changes 
in the retinal nerve and glial cells. This intensifies retinal 
hypoxia, which in the late stages is followed by the forma-

tion of neovascularizations (NV). Direct responsibility for 
their development is borne by numerous pro-angiogenic 
cytokines: VEGF, IGF-1 (insulin-like growth factor), PEDF 
(pigment epithelium-derived growth factor), transforming 
growth factor beta (TGF-β), basic fibroblast growth factor 
(bFGF), HGF (hepatocyte growth factor), Ang-2, NGFR 
(nerve growth factor receptor) as well as placental growth 
factor (PIGF) [24–26]. Neovascular capillaries are fragile 
and susceptible to hemorrhage. High levels of inflamma-
tory mediators correlate with the development of fibrosis 
in the advanced stages of PDR [27]. The maturing of fibro-
vascular membranes leads to the occurrence of traction, 
and in the terminal stages to tractional retinal detachment.  

Another factor which is manifested within the progression 
of DR is neurodegeneration. It has been demonstrated that 
neurodegeneration occurs in the diabetic retina on a structu-
ral, functional and molecular level. This also takes place in the 
case that microvascular abnormalities are not yet clinically 
evident. It is highly probable that neurodegeneration causes 
microvasculopathy, rather than vice versa [28–30].

DIAGNOSIS OF DIABETIC RETINOPATHY

The diagnostic methods used in the examination of pa-
tients with diabetic retinopathy include recording of the 
patient’s medical history, with emphasis on the length of 
duration of diabetes and its compensation (level of glyca-
ted hemoglobin – HbA1c), general pharmacological tre-
atment, associated diseases (arterial hypertension, hyper-
cholesterolemia, kidney diseases) and ocular complaints 
(character and length of complaints). The above-stated 
parameters are significant in connection with the metabo-
lic memory of the organism. 

Among the basic objective examinations we include 
determination of best corrected visual acuity (BCVA), mea-
surement of intraocular pressure, gonioscopy in order to 
exclude NV of the chamber angle and examination of the 
anterior segment of the eye on a slit lamp. 

A key examination is assessment of the finding on the re-
tina. For this purpose we use indirect ophthalmoscopy with 
the aid of a slit lamp and an auxiliary lens (biomicroscopy 
of ocular fundus), and we document the finding by fundus 
photography. Fundus photography including red-free pho-
tography enables a detailed evaluation of the finding and 
comparison over time (the red-free image provides higher 
sensitivity than ordinary color photography in the diagnosis 
of DR). For documenting the maximum of changes and the 
condition of the retinal periphery we currently use wide-an-
gle systems which display up to 82% of the surface of the 
retina, and enable a view up to 270 degrees [31,32]. Evalua-
tion of the condition of the retinal periphery is essential for 
the diagnosis, monitoring, treatment and prognosis of DR. 
It has been demonstrated in trials that 30–40% of eyes with 
DR at the same time manifest presence of peripheral retinal 
lesions [31,33,34]. Peripheral retinal lesions are associated 
with a 3.2 times increased risk of progression of DR by two 
or more degrees, and a 4.7 times increased risk of progressi-
on to PDR within four years [35].
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Other examinations essential for the diagnosis of DR inclu-
de optical coherence tomography (OCT), OCT angiography 
(OCTA) and fluorescence angiography (FAG) with the use of 
their wide-angle modalities in order to diagnose the condi-
tion of the retinal periphery [36]. In connection with the ra-
pid advances in diagnostic examination methods in recent 
years, the deployment of modern computer technologies in 
the diagnostic and decision-making process has become in-
creasingly significant. The evaluation of examination results 
with the aid of neural networks (artificial intelligence) and 
their transmission via telemedicine is being ever-increasin-
gly applied. So far these technologies have found applicati-
on in screening, but we can expect their expansion also into 
specialized ophthalmological care [37–39].

CLINICAL PICTURE OF DIABETIC 
RETINOPATHY

Diabetic retinopathy is characterized by the presence of 
the following retinal lesions:
• Microaneurysms
•  Retinal hemorrhages 
• Venous malformations – dilation, (omega) loops, ven-

ous beading
• Cotton-wool spots 
• Intraretinal microvascular abnormalities (IRMA)
• Retinal thickening – edema
• Retinal ischemia
• Hard exudates (lipid deposit)
• Retinal neovascularization on optic nerve disc (NVD)
• Retinal neovascularization elsewhere (NVE)
• Neovascularization of iris

• Neovascularization of ciliary body
• Epiretinal membranes
• Retinal hemorrhages
• Tractional retinal detachment

CLASSIFICATION OF DIABETIC 
RETINOPATHY

We divide diabetic reitnopathy based on the presence of 
the above-stated lesions into two basic degrees: nonproli-
ferative DR (NPDR) and proliferative DR (PDR).

A summary is presented in Table 1 [40–43].

TREATMENT OF DIABETIC RETINOPATHY

The fundamental precondition for the successful tre-
atment of DR is the treatment of the underlying pathology 
and associated diseases, good compensation of diabetes 
and adherence to regimen and lifestyle adjustments (pa-
tient compliance). 

Specific treatment of DR then incorporates laser pho-
tocoagulation, medicamentous therapy with intraocular 
injections and surgical treatment – pars plana vitrectomy 
(PPV) [40,41,44–47]. In many cases we achieve the best 
results through a combination of the aforementioned 
methods. 

Treatment of other complications of DM also have their 
specifics (e.g. secondary neovascular glaucoma, cataract etc.).

Treatment of hyperglycemia 
The need for close compensation of DM is a fundamen-

tal precondition for the successful treatment of DR, and 

Table 1. Diabetic retinopathy classification

Diabetic retinopathy Clinical signs

No DR (0) No abnormalities

Mild nonproliferative DR (1) Microaneurysmas only

Moderate nonproliferative DR (2) Mikroaneurysmas and other signs (dot and blot retinal hemorrhages, hard exudates, cotton 
wool spots), no signs of severe NPDR 

Severe nonproliferative DR (3)
• Very severe NPDR *

At least one of the following signs present 
• Intraretinal hemorrhages (≥ 20 in each quadrant)
• Venous beading (in 2 quadrants)
• IRMA (in 1 quadrant)
  No signs of PDR

Proliferative DR (4)
• High risk PDR **

Severe NPDR and 1 or more of the following signs present 
• Neovaskularization
• Intravitreal/preretinal hemorrhage

* at least 2 of 3 signs are present 
** at least 3 of the following signs are present: 
    o NVE
    o NVD
    o Moderate NV
         Localized in area up to 1 disc diameter distance to the disc margin and with size of 1/4 – 1/3 disc diameter
        NVE larger than 1/2 disc diameter
    o Intravitreal or preretinal hemorrhage
DR – diabetická retinopatie, NPDR – neproliferativní DR, PDR – proliferativní DR, IRMA – intraretinální mikrovaskulární abnormita, NVD – neo- 
vaskularizace disku, NVE – neovaskularizace mimo terč disku
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leads to a reduction of the risk of onset and progression of 
DR. Reduction of the value of HbA1c by 1% leads to a re-
duction of the risk of onset of microvascular complications 
by 37% [48]. Close compensation of diabetes and inten-
sive insulin therapy may be associated with an increased 
risk of severe hypoglycemia. As a result, for patients with 
a medical history of severe hypoglycemia, expected shor-
ter length of life and advanced micro and macrovascular 
complications or extensive comorbidities, we prefer less 
stringent glycemic targets [49].

In connection with compensation of DM it is necessary 
to highlight the risk of occurrence of early normoglycemia 
deterioration syndrome. This is manifested in a rapid pro-
gression of DR following a sharp drop in the level of glyca-
ted hemoglobin. The occurrence and severity of this syn-
drome depends on the level of HbA1c, the degree of DR 
and the length of duration of subcompensated diabetes, 
and requires timely therapeutic intervention and intensi-
ve monitoring [46,47]. This condition affects patients e.g. 
after the introduction of an intensified insulin regimen, fo-
llowing pancreas transplant etc.

Treatment of hypertension
Attaining normal blood pressure values is of fundamen-

tal importance for diabetic patients. Reduction of systolic 
blood pressure by 10 mmHg leads to a decrease in the risk 
of microvascular complications by 11% [48].

Treatment of dyslipidemia
The results of observational studies describe a connection 

between serum lipids and diabetic retinopathy. Increased va-
lues of general and LDL cholesterol and triglycerides are asso-
ciated with the progression of retinopathy, proliferative reti-
nopathy [50,51] and the development of macular edema [52]. 
Treatment with fenofibrates (potentially in combination with 
statins) leads to a significant reduction of the risk of DR [53,54].

Laser treatment of DR 
The aim of classic laser photocoagulation therapy is the 

occlusion of infiltrating microaneurysms, thermal destructi-
on of ischemic retina, increase of oxygen supply to the 
surrounding retina, reduction of washing out of proangio-
nenic factors and release of cytokines from the cells of the 
retinal pigment epithelium (RPE) and Müller cells. This is fo-
llowed by a stabilization of visual functions, a regression of 
the presence and prevention of the occurrence of new NV. 
In the case of laser treatment of the retinal periphery, panre-
tinal laser photocoagulation is performed. According to the 
Diabetic Retinopathy Study (DRS) and Early Treatment Dia-
betic Retinopathy Study (ETDRS), it is effective to perform 
panretinal laser photocoagulation of the retina in cases of 
very advanced NPDR [55] and for PDR [17].

Panretinal photocoagulation (PRP) has also been used 
for the treatment of PDR, and has significantly reduced the 
risk of severe loss of sight, especially in cases with highly 
risk complications such as hemorrhage into the vitreous 
[43]. However, due to its destructive nature, extensive la-
ser therapy may cause permanent damage to retinal cells, 

with a slight loss of central vision and deteriorating vision 
under mesopic conditions and at night [56]. PRP may also 
lead to loss of the peripheral visual field [56–58].

Occurrence or progression of DME may also occur [59,60], 
as well as reduction of contrast sensitivity [58,61,62], damage 
to the posterior ciliary nerves, leading to corneal dilation and 
accommodative dysfunctions [63]. However, even despite 
these disadvantages, PRP still remains a key component in the 
treatment of advanced form of NPDR and PDR. PRP should be 
performed promptly, without unnecessary delay – according 
to the type of selected laser in one or more sessions over the 
course of several weeks (for technique see below). Following 
the performance of PRP it is essential to assess the effect, and 
according to the finding it is often necessary to supplement 
PRP (if regression is not achieved or if new NV appear, in the 
case of new hemophthalmos). It is stated that further supple-
mentary laser coagulation is required in up to 65% of cases [45].

In pregnant women with a high degree of the risk of de-
velopment of complications, timely performance of PRP is 
recommended in the case of advanced form of NPDR at 
the beginning of pregnancy, primarily due to the risk of 
deterioration and progression of PDR during the course of 
pregnancy [27]. Similarly, in juveniles, for whom anti-VEGF 
therapy constitutes a risk, timely performance of PRP befo-
re the development of NV is recommended [27].

Reduction of the adverse effects of laser treatment can be 
achieved through the use of laser systems transmitting im-
pulses with a duration of tens of microseconds to hundreds 
of nanoseconds, i.e. by one to two rows lower than classical 
photocoagulators. A higher output is used, and the tissues 
are burdened overall with lower energy. Upon threshold 
photocoagulation of the retina (i.e. with a visible laser beam), 
in which we aim to achieve an effect comparable to classical 
photocoagulation, the optimum time appears to be 20 ms. 
Upon shorter times there is a risk of rupture of the RPE [64]. 

Reduction of the time of performance of laser treatment 
and thus the burden on the patient is enabled by systems 
using charges produced in preset formulae (patterns) with 
the aid of a scanner controlled by a microprocessor. The in-
dividual configurations and parameters (spacing between 
beams, radii of circles, shapes of matrices etc.) can be alte-
red immediately during treatment. A necessary precondi-
tion for full use of these instruments is a short time of appli-
cation of the individual impulses (also while preserving the 
intervals between the individual impulses) [65]. 

So-called “Pattern lasers” are being ever-increasingly 
applied in regular clinical practice, since they enable safe per-
formance of PRP in a single session, provide the possibility of 
significant time savings for the patient and the provider, and 
at the same time are substantially better tolerated by patients 
(less pain, while preserving effectiveness) [66–70].

TECHNIQUE OF PERFORMANCE OF PRP
PRP is performed in full artificial mydriasis and under local 

anesthesia. The typical baseline configuration of the argon 
laser is exposure of 0.1 seconds with an initial output of 
250 mW [40]. Alternatively, it is possible to use an exposure 
of 0.2 seconds with an initial energy of 120 mW. In the case 
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of pattern lasers we use an exposure time of 20 ms. The size 
of the beam is configured according to the lens used so that 
the size of the beam on the retina is 500 μm. The output is 
progressively increased until a whitish reaction appears on 
the retina. Laser beams are set at a width of one beam apart. 
A total of 1600–3000 laser beams are placed in several se-
ssions upon the use of classical lasers, in the case of pattern 
lasers it is possible to perform the treatment in a single sessi-
on. Upon laser treatment of the retina we avoid areas with 
tractional detachment, pigmented deposits and hemorrh-
age. The laser is applied at a distance of 2 to 3 diameters of 
the disc from the center of the macula, and 1 diameter of 
the disc from the optic nerve disc, outside of the vascular 
arcade in the direction towards the periphery [40]. 

Pharmacological intraocular intravitreal therapy
Intravitreal applications of anti-VEGF preparations are cu-

rrently applied in the treatment of both DR and DME. The 
professional foundation for their clinical use has been pro-
vided by numerous randomized clinical trials [27,45,71–73]. 
At present two anti-VEGF agents have been approved for in-
traocular use, in which effectiveness in the treatment of PDR 
has been demonstrated, namely ranibizumab (trial DRCR.net 
- protocol S) and aflibercept (trial CLARITY) [45,58]. In trials, 
both preparations have demonstrated a comparable effect 
and non-inferiority as against PRP, and in an annual evalua-
tion aflibercept in fact demonstrated superiority in comparis-
on with PRP (CLARITY). With the aid of anti-VEGFtreatment it 
is possible to achieve stabilization of PDR, and in comparison 
with PRP this treatment has a superior influence on visual 
acuity, a lesser risk of progression of PDR and fewer indicati-
ons for PPV [27,45,58,71,72]. Another advantage of anti-VEGF 
agents is the exclusion of the risk of the complications that ac-
company PRP – i.e. loss of visual field, loss of night vision and 

accommodative dysfunctions. In 50% of patients anti-VEGF 
therapy has demonstrated a reduction of NV and a reducti-
on of the number of necessary subsequent PPV to 2–6 % (as 
against 15% in the case of PRP monotherapy) [17]. Anti-VEGF 
agents are administered within a fixed regimen or in a “treat 
and extend” regimen – with progressive extension of the the-
rapeutic intervals – similarly as in the treatment of DME. 

Disadvantages of anti-VEGF therapy are the higher price 
of treatment and the potential risks ensuing from intrao-
cular administration of pharmaceuticals. Anti-VEGF is also 
less advantageous for patients with limited cooperation, 
in whom omission or discontinuation of treatment pre-
sents higher risks for the development of PDR than discon-
tinuation and deferral of a planned PRP session [27,74,75]. 

Anti-VEGF therapy may also be considered in combi-
nation with classical methods in the case of neovascular 
glaucoma upon a background of DR, although the results 
of clinical trials are not yet conclusive [27,76].

Another possibility of the application of these prepara-
tions is recurring or newly occurring hemorrhage into the 
vitreous upon a background of PDR, even if no clear re-
commendations are yet available concerning the intervals 
of application and dosing [77–80]. 

The above-stated methods of treatment are so-called 
“reactive”, although the first studies demonstrating the 
benefit of prophylactic administration of anti-VEGF for 
advanced NPDR are now appearing [81]. 

Surgical treatment of DR – pars plana vitrectomy
We typically indicate surgical treatment in cases where 

laser or pharmacological treatment alone is insufficiently 
effective, or in the case that the opacity of the ocular me-
dia prevents any assessment of the condition of the vitre-
ous and retina. In these cases PPV enables the subsequent 

Figure 1. Diabetic retinopathy diagnostics and treatment
DM – diabetes mellitus, BCVA – best corrected visual acuity, OCT – optic coherent tomography, OCT-A – OCT angiography, FAG – fluo-
rescein angiography, UWF – ultra wide field, USG – ultrasonography, NPDR – nonproliferative diabetic retinopathy, PDR – prolifera-
tive diabetic retinopathy, DME – diabetic macular edema, VEGF – vascular endothelial growth factor, PPV – pars plana vitrectomy
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commencement of laser or other treatment. Indications of 
PPV for PDR have expanded markedly thanks to advances 
in surgical technology (suture-free system, modern sur-
gical instruments, innovations in instrument technique, 
perioperative imaging methods and pre and periopera-
tive use of intravitreal applications of anti-VEGF or corti-
coids). Advances in the instrument equipment and surgi-
cal techniques enable earlier indication for surgery, with 
lower risks of complications and quicker postoperative 
rehabilitation. The choice of surgical technique is strictly 
individual, according to the present pathology, experience 
of the operating surgeon and the possibilities of patient 
cooperation. The postoperative regime is also extremely 
important for the overall success of the operation – patient 
education, local pharmacological treatment, positioning 
and observation of patient. 

INDICATIONS FOR PPV IN DR
• newly occurring hemophthalmos: stipulation of in-

dication for PPV depends on a series of factors. In 
addition to the length of duration and the extent 
of hemophthalmos, it is also necessary to take into 
account the state of compensation of diabetes and 
associated diseases, the condition of the other eye 

and any history of previous laser coagulation. For 
eyes without previous PRP, earlier indication for 
PPV is more advantageous than waiting for sponta-
neous resorption [27,82,83]

• recurrence of hemophthalmos following previous PPV: 
in addition to the objective finding and its dynamics, 
timing also depends on other supplementary exami-
nations (ultrasound) and the patient’s overall conditi-
on, stipulation of indication for re-operation is always 
at the discretion of the surgeon

• tractional and tractional-rhegmatogenous retinal deta-
chment: a component of the operation is the complete 
removal of all pathological tissue, removal of the patho-
logy of the vitreoretinal interface, gliovascular prolifera-
tions and performance or supplementing of PRP 

• gliovascular retinovitreal and papillovitreal proliferati-
on (OCT is significantly applied perioperatively)

• preretinal tractional membranes
• DME in the above-stated indications, not responding 

to intravitreal or anti-VEGF or corticoid treatment, in 
which pathology of the vitreoretinal interface is de-
monstrated. In connection with PPV for DME, the role 
of peeling of the membrane limitans interna (MLI) du-
ring the surgical procedure is often discussed. Even 

Figure 2. Management of NPDR treatment
* If both NPDR and DME are present, DME must be treated, prefferably first. Combination therapy is effective and preffered in 
such cases (e.g. anti-VEGF + laser)
DR – diabetic retinopathy, NPDR – nonproliferative DR, PRP – panretinal photocoagulation, DME – diabetic macular edema, 
VEGF – vascular endothelial growth factor
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though it has been demonstrated in a series of stu-
dies that the MLI is markedly pathologically altered in 
patients with DME, there is no consensus of opinion 
regarding the essential importance of peeling as part 
of PPV. However, in general removal of clearly patho-
logical MLI with tractional manifestations is conside-
red useful [84–86]. It is known from experiences and 
literary data that a significant role for reducing ede-
ma is played by complete removal of the posterior 
cortical vitreous, which acts as a metabolic barrier to 
nutrition of the inner retinal layers [85,87]. A removed 
cortical vitreous and MLI from the macular region 
furthermore increase the sensitivity of the tissues to 
anti-VEGF or corticoid treatment [84,88–90].

Combined treatment of DR
From clinical trials there ensues an unequivocally positi-

ve effect of combining individual therapeutic options (la-
ser, anti-VEGF therapy, PPV) on the course of DR. We may 
rationally assume that a combination of the above-menti-
oned methods shall lead to their synergic action, thereby 
increasing the therapeutic efficacy while at the same time 
reducing the burden on the patient. This synergic effect 
has already been unequivocally demonstrated in the case 
of PPV and endolaser photocoagulation of the retina. 

COMBINED TREATMENT OF DR BY LASER  
AND ANTI-VEGF PREPARATIONS

It is advantageous to commence treatment of PDR with 
an initial saturating dose of anti-VEGF, and subsequently 
to perform full PRP [45,91], or to supplement laser coagu-
lation in regions with hypoxia and nonperfusion and in 
regions where regression of NV does not occur despite 
anti-VEGF treatment. Such an approach brings marked-
ly better results for the stabilization of PDR and impro-
vement of visual acuity than PRP alone. In addition to 
reducing NV, anti-VEGF at the beginning of treatment 
reduces retinal edema and enables the performance of 
more sparing laser coagulation, with less trauma caused 
to the retina and a reduced risk of disorders of the visu-
al field following PRP [60,61,92]. Combined treatment of 
anti-VEGF and PRP appears to be appropriate primarily 
where PDR occurs simultaneously with DME [45,60,93].  
A reduction of the overall number of anti-VEGF injections 
has been demonstrated following supplementary laser 
coagulation [27,71]. 

COMBINED TREATMENT OF DR WITH ANTI-VEGF 
AND PPV (ANTI-VEGF ASSISTED PPV)

The question of indications of an anti-VEGF preparation 
before PPV is still a matter of discussion. So far only limited 

Figure 3. Management of PDR treatment
* If both PDR and DME are present, DME must be treated, preferably first. Combination therapy is effective and preferred in 
such cases (e.g. anti-VEGF + laser) 
PDR – proliferative diabetic retinopathy, PRP – panretinal photocoagulation, VEGF – vascular endothelial growth factor, PPV 
– pars plana vitrectomy

PDR

non high risk PDR
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compliance

Observation
Consider laser/anti-

VEGF

Poor compliance
Pregnancy

Fast progression
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anti-VEGF
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data is available from clinical trials which could demonstrate 
the effectiveness of anti-VEGF in the preoperative preparati-
on before PPV. However, there are a large number of clinical 
trials which demonstrate the advantage of using anti-VEGF in 
the pre, peri and postoperative period [89,94–98]. Applicati-
on of an anti-VEGF preparation 2–7 days before the planned 
operation limits the progression of intraocular hemorrhage 
in the period between the indication and the actual PPV pro-
cedure, reduces perioperative hemorrhage, eases removal 
of gliovascular membranes and reduces the risk of postope-
rative hemorrhage. This significantly reduces the operating 
time and also shortens postoperative rehabilitation [27]. This 
approach is especially advantageous for patients with type I 
diabetes with florid NV, which is frequently accompanied by 
perioperative or postoperative hemorrhage. 

DIABETIC RETINOPATHY AND SPECIAL 
CIRCUMSTANCES

DR and pregnancy
DR may worsen due to physiological changes during 

pregnancy itself, and also as a consequence of decom-
pensation of the internal environment and disorders of 
metabolic control of pregnant women [99,100,101]. 
• Eye examination is necessary before and during pregnancy
• Diagnosis and evaluation of the degree of DR and sub-

sequent selection of an adequate monitoring regime 
and strategy of treatment is of key importance

• Pregnancy is not a contraindication for laser or surgical 
treatment (preference for local anesthesia)

• Application of anti-VEGF is controversial, though in in-

dividual cases administration may be considered (pre-
ferentially in 2nd half of pregnancy) [102]

• DR should not be a contraindication for natural vaginal 
birth [40,41,47]

DR and cataract surgery
It has been demonstrated that progression of both DR 

and DME may occur following cataract surgery [103,104]. As 
a result, the following recommendations are appropriate:
• in the case of incipient cataract, with good BCVA and  

a fundus which enables good examination, observati-
on is appropriate [40]

• in the case of medium stage cataract, it is first of all appro-
priate to treat DR and DME, and following their stabiliza-
tion to consider the performance of cataract surgery (if  
an improvement of vision can be expected) [40]

• in the case of advanced cataract which does not ena-
ble evaluation of the finding and applicable treatment 
of the retina, it is appropriate to perform timely cata-
ract surgery with subsequent timely evaluation and 
treatment of the retina, and if applicable to perform 
combined cataract surgery and PPV with perioperative 
laser treatment of the retina [40]

DIAGRAM OF DIAGNOSIS AND 
TREATMENT OF DR AND ALGORITHMS OF 
DECISION-MAKING PROCEDURE

Diagrams of the diagnosis and treatment of DR and the 
algorithms of the decision-making procedure for NPDR 
and PDR are presented in Fig. 1–3. 
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