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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.

M ethods and material:

In this cross-sectional study, patients with diabedtinopathy who were candidates for laser
therapywere enrolled inthe study. High-risk diabetic patients with retinopatlere treated
by a diode laser with wavelength of 810nm. The afisacuity was evaluated 3, 6and 12
months after the intervention andmparedwith the patient data before interventiohe data
were collected with spss-15 and the distribution of descriptive data was indeed analyzed by the use

of non-parametric test. Further more. Wilcoxon and Mann-Whitney compared the mean log Mar

before and after laser photocoagulation on viscaita

Results:

This study was done on 50 patients (64 eyes) wahedic retinopathyTwenty sever(54%)
of patients were male and 23 (46%) were female. rEselts of this trial showed clinically

significant improvemenbn visual acuity from 1.21 log mar before laser tipgréo 0.83 log

mar 3 months after intervention €§(®.02. But this improvementas haltedafter 12 months

of intervention and this does not show any statistically significant relati(p=0.07).



Moreover the different levelsof visual acuity before intervention and 12 manditer it,

showedno significant relation to gender.
Conclusion:

According to these results, the pat#nvisual acuity recover 3 and 6 months after
intervention but it did notshow any significant differencel2 months later Retinal
photocoagulations in patients with diabetic retmihyy have notled to a worsening of

patient’ visual acuityin thelongrun.
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I ntroduction:

The high prevalence of diabetes increases its doatjgins whichwill in turn damage the
vascular system. This effeicicreasesnortality and morbidity in diabetic patientSne of the
vascular complications of diabetes is retinopathiiich is one of the most serious health
hazard. Butthe developmert of diabetic control over the last 40 yeaes/ereduced the risk
of blindnessn diabetic patientdHowever,the higher prevalence of diabetessremainedas

a major problem in diabetic retinopathy. [2,1]
Diabetes is the leading cause of blindness in thasentsaged 20 to 74 years. The risk of
blindness in diabetics is 25 timgszaterthan other people [3]. Blindness primarily occass

a result of advanced diabetic retinopathy due imioally significant macular edema. The
proliferative diabetic retinopathy appedin more than 50% of patients with type 1 and more

than 10% of type 2 patientssho had a 15 years history of diabetgd,3,4]

Diabetic retinopathy is divided into two stageseTion proliferative diabetic retinopathy is

the early stage and proliferative diabetic retirtbpas the advanced stageon proliferative



diabetic retinopathy usually appeared in the latst idecade or early second decade of
diabetes. The more severe non-proliferative stagkah increasing chanckeingconvered

to proliferative stagewvithin a 5 yearperiod [2]. This is an opportunity to provide early
detection and treatment of retinopathy.
Diabetic retinopathy is the most common chronic plication of diabetesThis complication

is the utmost importancebecause it is the most destructive complicatiord 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 change the resistance of tight junctions teen cells and ultimately causes vascular
leakage andleads tocreation of new blood vessels in the retina. [Rjday, with
improvements irquality of health care, the chronic diseasech as diabetes mellitus and its
complications have become one of the most important public healthblems [1].
Laser photocoagulation is recognized as one of knowatmert in diabetic retinopathy.
Laser treatmeritas beerfiound toreduceabnormal blood vessels in diabetic retinopathis It
thought that the destruction of the peripheral aftthe retina by laser treatment reduces
angiogenesis factors generated from the ischentiicareSo, the macula is protected from
damage found in proliferative diabetic retinopa#itgge [5]. Retinal photocoagulatiovas
proposed over 50 years ago by "Mir Shvvyt Croskich wasthe firstfunctionallaserbuilt

in 1960 [6]. Currenttherapies such as steroids and anti-neo-angiogeo@spounds (Anti-
vascular endothelial growth factors) haw¢éemporary effect and require repeated injection
into the vitreous fluid. The retinal photocoaguatcontinued to progress B0% of patients
with retinopathy despite retinal photocoagulation baieffect prevented the drastic reduction
of visual acuity [7].
Because of the high prevalence of diabetes in ssoeeety [8,9], retinopathyiasa major

effect on quality of life indiabeticpatients especially when visual acuity is less than 1/10 on



the Snellen chart. Therefore, this study wasductedo determine the effect of diode laser
treatment on visual acuity in patients with diabegtinopathy.

M ethods:

In this cross-sectional study fifty cases of diaetvho needed laser photocoagulation
enrolledin this cross sectional study. The patients underwemplete eye examination and
those who had high-risk proliferative retinopathy atinically significant macular edema
were treated by diode laser with a wavelength @81 Laser photocoagulation was done in
focal or diffused maculopathy around the macula or directly on mameurysms (The
minimum distance from the maculaas 50Qum) , the number of points in each session
ranged from 70-280, and the size of the laser spot was 50-u60 Pan-retinal
photocoagulation also had the same wavelength @hr81 the spot size wetestween300-
500pm and the applied laser points were about 400-3@@s.spatients follow-up periods
were 3,6, and 12 months after laser treatment anekaminationincluded inspection of
visual acuity by Snellen chart whiehasconverted to log mar. Visual improvement defines
the reduction of Log mar. The patient who develog antraocular surgery or eye trauma
which interfere visual acuity excluded of studyThe data collected was analysed using
software SPSS 15 and distribution of descriptivia daasexplained. Because of absence of
normaldatadistribution, to compare the mean Log mar visualitgdefore lasetreatmento
Log mar visual acuity after laser photocoagulative Wilcoxon test was used. To compare
thetwo groups the Mann-Withney testas used to compathe average visual acuityvels
after laser therapy during 3,6 and 12 months ofyaisawith repeated variance at tle<
0.05. The laser photocoagulation in diabetic retathy is one of the management rules, but
full explanation of treatmenbas been applieto the patients in comparison with other
therapeutic approaebland the patient hawvexpressed thegonsent for this study.

Results:



In this study 50 patients (64 eye) attended which 27 (54%) were male and 23 (46%) Were
female. The average age of patients was 61 + @iy table 1 the frequency of patients
on the basis of sex and changes in Visual acuityréend after laser therapye presented

In this comparison, ashownin table 1 the difference of visual acuity before and aftér 1
months of intervention, increased in men and dsee#& women, but this difference was not

significant.

In comparison to the other depending variabthe amount of Visual acuitievels inthe

patients before the laser treatment was 1.21 Lag(2@#320 Snellenyind three months after
interventiona recovery of Visual acuitjevelto 0.83 Log mar (20/135 snellewjth p=0.07

was observedThe visual acuity after six months reached t®0.6g mar (20/166 snellen)

andin the final follow up after 12 monthg was 1.27 log mar (Figure .1) which was not

statistically differentp=0.02.

Table 1.Distribution of patients according and visual acuity

before and after laser photocoagulation

Variable No Mean Visual acuity Mann-Withney test

Sex (Log mar)+ SD

Wilcoxon test

Male 34 0.15+0.54 Z=1.25

P=0.23

Female 30 - 0.34+0.82




Visual acuity after { 25 0.85+0.7 72=2.34

months

Visual acuity after 12 25 1.27+0.86

months

The survey showed (Figure 1) that despite the ingmm@nt in Visual acuity before and after
the lasertreatment, thdong time differencesvere not statistically significantThe survey
was conductedly using repeating ANOVA test(P>0.05)

Figure 1. Comparative study of visual acuity befand after retinal photocoagulation
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Discussion and conclusions

In this study, the Visual acuity of patients with diabatitinopathy compared to baseline,
after 3 months and 6 months of laser treatmerreasedIn a studyconductedoy Lima and
his colleaguesVisual acuity of 48% of patients with diabeticinepathy after 3 weeksf
laser photocoagulation improved [10]. Another revigy Solaiman KA and his colleagues

showedthat visual acuity of patients with diabetic refpathy after 6 months of laser therapy



or after the intravitreal injections, or both regitras improvedBut, only in groups who had
received combined treatments or only intravitreajledtions a statistically significant
differencewas observed11].

In these three groups [11] of Soliman and his egjlees ashis case studythe reduced
Visual acuity after the intervention of laser phagagulation could possibly beacedto
differences of laser photocoagulation or lack aftoalling the blood glucose, lipid and blood
pressure. The otherxplanationabout such conditionmay bethe occurrence oadvanced
stage of retinopathgindthat the laser treatment alone lmasi noimpact on improvement of
visual acuity. Therefore the above factors probably cause exacerbatiometifiopathy
symptoms.

In a similar survey by the Jain and colleagoesliabetic macular edema, the visual acuity of
patients from 20/45 before retinal photocoagulatieached 20/40 after 4 monthéich was
statistically significant [12]. Shimura.M and hislleagues found that visual acuity of 43% of
diabetic patients with macular edema after 6 moathstervention had improvement [13].

In studiesevaluatingthe therapeutic methods in diabetic retinopathysigstematic meta-
analysisthe use osteroid injections and Anti-VEGF in the liquid idsithe vitreoushowed
that only a small group using these remedies obtijlood vision and thereforé will be
necessarnto investigate new therapies as part of the pigsriof the therapy in diabetic
retinopathy [14, 7].

In another study by Shrestha A and his colleagiiesas claimedthat in less developed
countries, laser therapy is now more available &rd the preferred treatment.[15]his
study resuk in the shortterm was similar to this report, but current therapresuding laser
photocoagulation and intravitreal injection therapgve theirown treatment restriction
Therefore according tahis study and other results [16iovidedin this paper, it isiecessary

to organizea separateesearch into findg an impressionable prevention and therapeutic



method for this common disease. The lack of timeliagnosisand acceptance othe
initiation of treatment in the early stage of repathyalong side withrsmall sample number
of patients who were of two stage of retinopatligre the limitations of this research.
Conclusions:

Early visual improvement after laser treatment atignts with diabetic retinopathy and
reducel impact of laser treatment in the long term coutddioie to progressionf or lack of
control for retinopathy risk factors. Seaising awarenes®n controlling the strengthening
diabetic retinopathy risk factors necessaras well asaccepting the fact thahere is not a
definite treatment for such diseasHence, while the patienexperiencea more effective
therayy, they already should knotkeir next time visit to control their diseases.
Suggestions:

So, it is essentigb controlprecipitating or exacerbating factors such as hjipglemia and
hypertension. Obvious|ythe information gained from this studyould helpto carry out
further investigation to provide the best approaclorder toincreasethe quality of life in

diabetic retinopathy patients.
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