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Visual acuity outcome in diabetic retinopathy after diode laser therapy.
Abstract
Background and objective:

Diabetic retinopathy as an important complicatidrdiabetic mellitus is a common cause of
blindness in diabetic people .The purpose of thislysis to investigate the efficacy of the

diode laser on visual acuity in patients with diabeetinopathy.
Methods and material:

In this cross-sectional study, patients with diabedtinopathy who had clinically significant
macular edema were candidates for laser theragh-tik diabetic patients with retinopathy
that had also clinically significant macular edemare treated by a diode laser with
wavelength of 810nm. The visual acuity was evalliaBe 6 and 12 months after the
intervention and compateand with the patient data before interventidie data were

collected with SPSS-15 and the distribution of descriptive data was indeed analyzed by the use of

non-parametric test. Furthermore Wilcoxon and Mann-Whitney ]compared the mean log MAR

before and after laser photocoagulation on viscaitg. [coaz;
Results:

This study was done on 50 patients (64 eyes) widbedic retinopathy. Twenty se\kbn
[coa3)(54%) of patients were males and 23 (46%) were lesndhe results of this trial showed

clinically significant improvement on visual acuiym 1.21 log MAR before laser therapy
to 0.83 log MAR 3 months after intervention<0.02). But this improvement was halted

after 12 months of intervention and this does raiws any statistically significant relation



(p=0.07). Moreover, the different levels of visual igtefore intervention and at 12 months

after, showed no significant relation to genderQR23).
Conclusion:

According to these results, the patients’ visualitgcrecover at 3 and 6 months after
intervention but it did not show any significantffdience 12 months later. Retinal
photocoagulations in patients with diabetic retetyy have not led to a worsening of

patients’ visual acuity in the long run.
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Introduction:

The high prevalence of diabetes accordingly hadeases its complications which will in
turn damage the vascular system). This effect increases mortality and morbidity in
diabetic patients. One of the vascular complicatiohdiabetes is retinopathy, which is one
of the most serious health hazards. But the dewedops of diabetic control over the last 40
years have reduced the risk of blindness in dialpsttients. However, the higher prevalence
of diabetes has remained as a major problem in etd@bretinopathy. [2,1]
Diabetes is the leading cause of blindness in tipasients aged 20 to 74 years. The risk of
blindness in diabetics is 25 times greater thaergpieople [3]. Blindness primarily occurs as
a result of advanced diabetic retinopathy due itmiczllly significant macular edema. The
proliferative diabetic retinopathy appeared in mibign 50% of patients with type 1 and more

than 10% of type 2 patients who had a 15 yearsotyistof diabetes. [1,3,4]

Diabetic retinopathy is dividé®2s! into two stages. The nserél proliferative diabetic

retinopathy is the early stage and proliferativabétic retinopathy is the advanced stage.



Norjcoa7! proliferative diabetic retinopathy usually appehie the late first decade or early
second decade of diabetes. The more severe ndafe@bVe stage had an increasing chance
being converted to proliferative stage within aéawy period [2]. This is an opportunity to
provide early detection and treatment of retinopath
Diabetic retinopathy is the most common chronic plication of diabetes. This complication
is the utmost importance because it is the mostruddse complication and the most
common cause of blindness in those aged 25-74 year®\merica. [3]. Chronic
hyperglycemia leads to increased secretion of Vvas@ndothelial growth factor (VEGF)
which changes the resistance of tight junctionsvben cells and ultimately causes vascular
leakage and leads to creation of new blood vesselshe retina. [2] Today, with
improvements in quality of health care, the chratigeases such as diabetes mellitus and its
complications have become one of the most imporgamblic health problems [1].
Laser photocoagulation is recognized as one of knteatments of diabetic retinopathy.
Laser treatment has been found to reﬁeﬁﬁéabnormal blood vessels in diabetic retinopathy.
It is thought that the destruction of the periphpgats of the retina by laser treatment reduces
angiogenesis factors generated friset9the ischemic retina. So, the macula is protected
from damage found [#PA19 proliferative diabetic retinopathy stage [5]. Reli
photocoagulation which was the first
functionallaserbuilt in 1960 [6]. Current therapies such as stig@ind anti-neo-angiogenesis
compounds (Anti-vascular endothelial growth factdrave a temporary effect and require
repeated injection into the vitreous fluid. Therrat photocoagulation continued to progress
in 50% of patients with retinopathy despite retiphbtocoagulation but its effect prevented
the drastic reduction of visual acuity [7].
Because of the high prevalence of diabetes in semoeety [8,9], retinopathy has a major

effect on quality of life in diabetic patients, esglly when visual acuity is less than 1/10 on



the Snellen chart. Therefore, this study was cotedlito determine the effect of diode laser
treatment on visual acuity in patients with diabatetinopathy and clinically significant
macular edema.

Methods:

In this cross-sectional study fifty cases of diaBewvho needed laser photocoagulation were
enrolled. The patients underwent complete eye exation and those who had high-risk
proliferative retinopathy with clinically significa macular edema were treatesiy by
diode laser with a wavelength of 810nm. Laser ptmdgulation was done in focal or
diffused around the macula or directly on micro-aneurysmbe(
minimum distance from the macula was pf), the number of points in each session ranged
from 70-280, and the size of the laser spot was(®Dum. Pan-retinal photocoagulation also
had the same wavelength of 810nm, the spot size ixetween 300-500um and the applied
laser points were about 400-300 spots. Patienlswalp periods were 3, 6, and 12 months
after laser treatment and re-examination includegpection of visual acuity by Snellen’s
chart which was converted to log MAR. Visual impeovent defines the reduction of Log
MAR. The patients with previous intraocular surgeryeye trauma which interfere visual
acuity were excluded from the study. The datdectdd in questionnairevas analysed
usingcoa12] software SPSS 15 and distribution of descriptigdvas explained. Because of
absence of normal data distribution, to comparenttean Log MAR visual acuity before
laser treatment to Log MAR visual acuity after laglotocoagulation, the Wilcoxon test was
used. To compare the two groups, the Mann-Witheeyas used to compare the average
visual acuity levels after laser therapy duringg3and 12 months of analysis with repeated
variance at the < 0.05.

The institution consent for the study was got fretheic commity and also all the patients

gave their informed consent for the study.



Results:

In this study, 50 patients (64 eye) were enroltédyhich 27 (54%) were males and 23 (46%)
were females. The average age of patients was &Y ¥ears. In table 1, the frequency of
patients on the basis of sex and changes in Vistaty before and after laser therapy are
presented. In this comparison, as shown in tabtbeldifference of visual acuity before and
after 12 months of intervention, increased in meah @creased in women, but this difference

was not significant’P=).

In comparison to the other depending variables,am®unt of Visual acuity levels in the
patients before the laser treatment was 1.21 LoqRM20/320 Snellen) and, three months
after intervention a recovery of Visual acuity let@ 0.83 Log MAR (20/135 snellen) with
p=0.07 was observed. The visual acuity after six m@méached to 0.92 Log MAR (20/166

snellen) and in the final follow up after 12 montitsvas 1.27 log MAR (Figure .1) which

was not statistically different(2-627).This number in parenthesis is in a significant leve

Variable Mean Visual acuitt  Mann-Withney test
Se» (Log MAR) £ SD

Wilcoxon test
Male 34 0.15+0.5- Z=1.25

P=0.23




Femal 3C - 0.34+0.8:

Visual acuity after 3 25 0.85+0.77 7=2.34
P=0.02

months

Visual acuity after 12 25 1.27+0.86

months

The survey showed (Figure 1) that despite the ingament in Visual acuity before and after
the laser treatment, the long time differences wae statistically significant. The survey
was conducted by using repeating ANOVA tests. (850.

Figure 1. Comparative study of visual acuity befane after retinal photocoagulation

1.4
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Discussion and conclusions
In this study, the Visual acuity of patients wittaloetic retinopathy, compared to baseline,

after 3 months and 6 months of laser treatmeneas®d. In a study conducted by Lima and



his colleagues, Visual acuity of 48% of patientshwdiabetic retinopathy after 3 weeks of
laser photocoagulation improved [10]. Another rewviey Solaiman KA and his colleagues
showed that visual acuity of patients with diabetitnopathy after 6 months of laser therapy
or after the intravitreal injections, or both regsnwas improved. But, only in groups who
had received combined treatments or only intraaitiajections, a statistically significant
difference was observed. [11].

In these three groups study [11] of Soliman andccbikagues the reduced Visual acuity after
the intervention of laser photocoagulation couldgioly be traced to differences of laser
photocoagulation or lack of controlling the bloddapse, lipid and blood pressure. The other
explanation about such conditions may be the oeoos of advanced stage of retinopathy
and that the laser treatment alone has had no itmgradmprovement of visual acuity.
Therefore, the above factors probably cause exatierbof retinopathy symptoms.

In a similar survey by the Jain and colleaguesiaheatic macular edema, the visual acuity of
patients from 20/45 before retinal photocoagulatioti reached 20/40
after 4 months, which was statistically significfl®]. Shimura and his colleagues found that
visual acuity of 43% of diabetic patients with miacuedema after 6 months of intervention
had improvement [13].

In studies evaluating the therapeutic methods abetic retinopathy for systematic meta-
analysis, the use of steroid injections and Anti@FEin the liquid inside the vitreous showed
that only a small group using these remedies obthgood vision and therefore, it will be
necessary to investigate new therapies as parheofptiorities of the therapy in diabetic
retinopathy [14, 7].

In another study by Shrestha and his colleaguesjag claimed that in less developed
countries, laser therapy is now more available &rid the preferred treatment.[15] This

study results was similar to this report, but entrtherapies including laser photocoagulation



and intravitreal injection therapy have their oweatment restrictions. Therefore, according
to this study and other results [16] provided iims tpaper, it is necessary to organize a
separate research into finding an impressionalgdeeontion and therapeutic methods for this
common disease. The lack of timely diagnosis amé@tance of the initiation of treatment in

the early stage of retinopathy along side with $s@amnple number of patients who were of
two stage of retinopathy, were the limitationsto§tresearch.

Conclusions:THIS IS NOT THE CONCLUSION OF THE PRESENT STUDY. One

possible conclusion could be: After macular photocoagulation, there is an early

improvement of the visual acuity (at 3-month follow-up) from the mean of 1.21 L og

MAR to 0.83 Log MAR (P=0.02). This improvement fades with time and, at 12-months

follow-up the visual acuity returns to pre-treatment levels to the mean of 1.27 Log

MAR.

Early visual improvement after laser treatment atignts with diabetic retinopathy and

reduced impact of laser treatment in the long tesmid-be due-to-progressiahorlackof

definitetreatmentforsuch-diseaabnow There is no data on metabolic control in the study
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