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Visual acuity outcomein diabetic retinopathy after diode laser therapy.

Abstract
Background and objective:

Diabetic retinopathy as an important complicatiémi@abetic mellitus It is a common causes of
blindness in diabetipatient’s.The purpose of this study is to investigate tifieacy of the diode

laser on visual acuity in patients with diabetitmepathy.

M ethods and material:

In this cross-sectional study, patients with diabettinopathy who were candidates for laser
therapy in eye clinic were enrolled-the-study High-risk diabetic patients with retinopatiwere
treatedvere treatedby a diode laser with a wavelength of 810nm. Tiseal acuity was evaluated
of 3, 6 and 12 months after the intervention anthmare with the patient data before the
intervention. The data were collected with SP8&sion15 and the distribution of descriptive
data indeed of use of Nonparametric Test, Wilcoand Mann-Whitney compared the mean log

Mar before and after laser photocoagulation ona}iauuity.\[uu
Results:

This study was done on 50 patients (64 eyes) wéhedic retinopathy. The 27 (54%) of patients
were male and 23 (46%) were female. The resultthisf trial showed clinically significant
improvement of visual acuity from 1.21 [6gAR mar before laser therapy to 0.83 IbEAR mar

at 3 months after intervention. But this improvetndecreased after 12 months of interventien

VALUE) that-it- does-not-show-any-statistically-significant-tigla(p>0-0-5) m2 The | difference



of visual acuityatse before intervention and 12 mosthfter,_-that did not have any significant

relation to gendeg!sajms)

Conclusion:

This study showed that theccording-to-theseesults;thepatient’s visual acuityollowing diode

laser applicationmproved at 3 and 6 months after interventionrmutany significant difference

at 12 monthsand beyond-theraftelRetinal photocoagulations in patients with diabeti

retinopathy have not causes to worsening patiefgisal acuity long timews
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I ntroduction:

Diabetic mellitus is a systemic disease and dnie main pathogenesis is vascular damage
This effect increased mortality and morbidity iralletic patientsand ; one of the vascular
complications of diabetes is retinopathy. Diabe@itnopathy is one of the most serious health
hazard. But development of diabetic control ovex tast 40 years have reduced the risk of
blindness [1,2]
Diabetes is the leading cause of blindness in thgeel 20 to 74 years. The risk of blindness in
diabetics is 25 times more than other peeple Blindness primarily occurs as a result of
advanced diabetic retinopathy such-aginically significant macular edema. The prolifeva
diabetic retinopathy appear in more than 50% akpt with type 1 and more than 10% of type

2 patients |who had passes from their diabetes 15arsye. [1,3,4]



Diabetic retinopathys divided into two stages. The none proliferativebeiac retinopathy is the
early stage and proliferative diabetic retinopathythe advanced stage. None proliferative
diabetic retinopathy usually appeared in the latet fdecade or early second decade of
diabete®”. The more severe non-proliferative stage had aenwecreasing chance of it to
convert to proliferative stage over 5 years [2]isTis an opportunity to provide early detection
and treatment of retinopath§l.
Diabetic retinopathy is the most common chronic plication of diabetes, this complication is
of the most important because it is the most destricomplication and it is the most common
cause of blindness in those aged 25-74 years inridag¢3]. Chronic hypoxia from ischemic
retina leads to increasesecretion of vascular endothelial growth factoEGF) which change
the resistance of tight junctions teen cells and ultimately causes vascular leakage an
formation of new blood vessels in the retina. /2]the present time with improving in the
quality of health care, the chronic disease sucHialsetes mellitus and its complications has
become one of the most important public health lerab  [VI[1].
Laser photocoagulation is recognized as one of kntmeatment of diabetic retinopathy. Laser
treatment,—reduces abnormal blood vessels in diabetic retithgpalt is thought that the
destruction of the peripheral parts of the retigddser treatment reduces angiogenesis factors
which generated from the parts of the ischemiaeetSo, the macula is protected from damage
caused by the diabetic proliferative retinopathggst [5]. Retinal photocoagulation proposed
over 50 years ago by "Mir Shvvyt Cross" which itsathe firstfunctiondlaserbuilt in 1960 [6].
Since current therapies such as steroids and aotangiogenesis compounds (Anti-vascular
endothelial growth factors) have temporary effewt sequire repeated injection into the vitreous

fluid.(m101 The retinal photocoagulation study or what alsovwsd that 50% of patientswho had



retinopathy continuedto progressdespiteretinal gdazigulation but its effect prevent the drastic
reduction of patient visual acuity w1[7].
Because of the high prevalence of diabetes in swuiety [8,9], retinopathy have a major effect
on quality of life in diabetes patients especiallifien visual acuity is less than 1/10 on the
Snellen’schaft12. Therefore, this study was done to determine tfiecte of diode laser
treatment on visual acuity in patients with diabegtinopathy.

Methods:

In this cross-sectional study 50 cases of diabetdents who needed laser photocoagulation
were enrolled.. The patients underwent completeexganination and those who had high-risk
proliferative retinopathy or clinically significamhacular edema were treated by diode laser with
a wavelength of 810nm. Laser photocoagulation weree in focal or diffuse maculopathy just
around the macula or directly on micro-aneurysntge(fminimum distance from the macula to
500um) and the number of points in each sessien 70-280, and the size of the laser spot was
50-100p. Pan-retinal photocoagulation also had the sameslagth of 810nm, the spot size
were 300-500u and the applied laser points weretadf@-300 spot. Patients follow-up periods
were at 3, 6, and 12 months after laser treatraedtre-examination consist of , visual acuity
using by Snellen’svisual acuity chart which was then converted to Ib¢ARmar Visual
improvement was defines by the reduction of UdgRmar The data after collection was
entered in to software SPSS version &:5-distribution-of deseriptive data-explainBecause

of absence of normal distribution of data, to coraghe mean Log mar visual acuity before of
laser to Log mar visual acuity after laser photaetation the Wilkacson test was u8éd. To

compare between two groups the Man Witny test coetpthe average visual acuity after laser



therapy during of 3,6 and 12 months of analysiscivinepeated variance at a different in dhe
0.05were usedy4

What about the ethical clearance for this studgfiutional and individual patient)s!

Results:

In this study 50 patients (64 eye) were enrolledvbich 27-of them (54%) were males and 23
(46%) were females. The average age of patientwas9.7 years. In table 1 the frequency of
patients on the basis of sex and changes in Visuaty before and after laser therapy shows. In
this comparison, as it showed in table 1 the dffiee of visual acuity before and after 12 months
of intervention, increased in men and decreaseebimen, but this difference was not significant

(Vielwhat was the P valu@&?!

In comparison to the other depending variable anl¢hel of ameunt-of-\Visual-acuithe
patients visual acuity before the laser treatmeat W21 LogAR-mar (20/320 Snellen’s)hat

this, at 3threemonths after intervention showedprovement inrecesery ef viisual acuity to

0.83 LogMARmar (20/135 Snellen’s) p<0.05. The visual acuity aftex months was 0.92 Log
MARmar (20/166 Snellen’s) and at the final follow up (inths) was 1.27 loglARmar

(Figure .1)andwhich-itwas not statistically different. p>0,08}.

Table 1.Distribution of patients according of sex and visual acuity before and after laser

photocoagulation

Variable No Mean Visualacuity = Mann-Withney test

Sex (Log MARma) Wilkacson

SD




Male 34 0.15x0.54 Z=1.25
P=0.23

Female 30 - 0.34+0.82

Visual acuity after 3 25 0.85+0.77 =234
P=0.02

months

Visual acuity after 12 25 1.27+0.86

months

The survey showed (Figure 1) that despite the ingareent in Visual acuity before and after the
laser treatment, thelong time differences was gstatistically significant by using repeating
ANOVA test. (P>0.05)

Figure 1. Comparative study of visual acuity befane after retinal photocoagulation
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Discussion and-cenetusions

In our study, the’\/isual acuity of patients with diabetic retinopatfter 3 months and 6 months
of laser treatment compared to baseline incredsexdstudy by Lima and his colleaguesisual
acuity of 48% of patients with diabetic retinopathjter 3 weeks laser photocoagulation
improved [10]. Another review by Solaiman KA and kbblleagues describe that visual acuity of
patients with diabetic retinopathy after 6 montHslaser therapj or after the intravitreal
injections, or both regime imprewed. But, only in a groups who had received contbine
treatments or only intra-vitreal injections it stemhstatistically significant difference. [1j!

In these three groups [11] of Soliman and his egiles as our study, the redue&dsual acuity
after the intervention of laser photocoagulatiomldopossibly be due to differences of laser
photocoagulation or lack of controlling the bloddapse, lipid and blood pressi#&l. The other

suggestion in this patient may be an advancec sithgetinopathy that the laser treatment alone



has not impact on improvement of visual acuity. $tze above factors probably cause
exacerbation of symptoms of retinopathy.

In a similar survey by the Jain and colleaguesiabetic macular edema, the visual acuity of
patients from 20/45 before of retinal photocoagatatmproved t@eached-1020/40 after 4
months and it was statistically significant [12hiura® and his colleagues found that visual
acuity of 43% of diabetic patients with macular mdeafter 6 months of intervention had
improvement [13]v21

In studies that evaluate the therapeutic methoddidbetic retinopathy for systematic meta-
analysis, steroid injections and Anti-VEGF in thatreous describe that only a small group
which using these remedies obtain good vision &edefore it necessitate to investigate new
therapies as part of the priorities of the therapgiabetic retinopathy [14, 7§22

In another study by Shresthaand his colleagues invoked a comment that in deseloped
countries, laser therapy is now more availableitisithe preferred treatméd?l.[15] Our study

result in—short—time was similar to this repd¥g4,

but current therapies including laser
photocoagulation and intravitreal injection therapgve their treatment restriction. Therefore
according to our study and other results [16] #raphasis in this paper, it is necessitated to do
research to find an impressionable prevention dmerapeutic manner in this common
diseas#?51. The lack of timely lookup and accepting the atitin of treatment in the early stage
of retinopathy indeed of small sample number ofgpdis who were of two stage of retinopathy
were the limitations of this reseaf¢d!.

Conclusions:

Early visual improvement after laser treatment atignts with diabetic retinopathy and reduce

the impact of laser treatment in the long term dologé appearing due to progression or not



controlling retinopathy risk factors. So, awarendss control the strengthening diabetic
retinopathy risk factors as well as there is nalefinite curing approach. Hence, while the
patient experience of more effective therapies thlegady should know the next time visit to
control their diseasd$71u2s]

Suggestions:

Due to the high incidence of diabetes and its dabig effects, it is essential that precipitating
or exacerbating factors such as hyper lipidemialamertension must be controlled. Obviously
the information gained from this study is to caowt further investigation to provide the best

approach of management to increasing the qualitijeoin diabetic retinopathy patients.
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