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ABSTRACT 
Introduction : Diabetic retinopathy (DR) is the most threatening vision complication of 
Diabetes Mellitus. Laser panretinal photocoagulation (PRP) is the management of DR that 
recommended in management of severe non proliferative diabetic retinopathy (NPDR) and 
proliferative diabetic retinopathy (PDR). Some studies found PRP destructive mechanism 
has affect visual acuity and contrast sensitivity as the component of visual. 
Purpose: To evaluate effect of panretinal photocoagulation on visual outcome in severe 
NPDR and PDR. 
Method: An observational descriptive study that followed patients that conducted in 
vitreoretinal unit Cicendo Hospital 10 July-16 August 2018. Visual acuity was evaluated 
using Snellen chart that was converted to LogMar, while contrast sensitivity was evaluated 
using LEA Number 10 M chart . 
Results : Twenty seven eyes from 22 patients were included. Mean age were 50.65±10.12 
years old, with the sex predominance were females (68.18%). Mean of duration diabetes 
was 6.80±5.53 years, with mean HbA1C were 8.13±1.54, and almost all patient has DM 
type 2 with no predominance between severe NPDR and PDR. The highest reduced in 
visual acuity and contrast sensitivity occurred in 1 week after laser. 
Conclusion: Laser photocoagulation in DR can affect visual acuity and contrast sensitivity 
caused by destructive mechanism that it made immediately after laser. 
Keywords: Contrast Sensitivity, Best Corrected Visual Acuity, Diabetic Retinopathy, 
Panretinal Photocoagulation Laser, Severe NPDR, PDR 
 
 
INTRODUCTION 

Diabetic retinopathy is one of the 
most common complication in 
diabetes mellitus, and is a leading 
cause of visual loss in patients with 
diabetes mellitus. There are about 4.2 
million (28.5%) populations aged 
over 40 years with diabetic 
retinopathy in United States and 
655,000 (4.4%) has advanced diabetic 
retinopathy which cause severe visual 
impairment due to proliferative 

diabetic retinopathy and diabetic 
macular edema.1,2 

Panretinal photocoagulation (PRP) 
laser has become an effective and safe 
method in the management of 
advanced diabetic retinopathy. The 
Diabetes Retinopathy Study (DRS) 
and the Early Treatment of Diabetic 
Retinopathy Study (ETDRS) have 
confirmed panretinal laser 
photocoagulation (PRP) as the gold 
standard for PDR management to 
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reduce the risk of severe visual 
impairment. PRP laser also 
recommended as initial treatment in 
patients with severe NPDR, because 
of severe NPDR has 15% chance to 
develop into high-risk PDR within 1 
year.2–5 

In PRP, heat that produced by laser 
destruct retinal tissue and increasing 
the oxygenation of the retina, so 
neovascularization decreased. 
Although effective in preventing 
visual loss, but some complications 
can occur because of that destructive 
mechanism. One of that complication 
is reduction in contrast sensitivity that 
is one of visual function 
component.2,6    

A number of studies has described 
reduced contrast sensitivity after laser 
photocoagulation. As example in 
study by Higgins et al that reduced 
happened temporary and Khosla et al 
that published the reduce of contrast 
sensitivity immediately after laser and 
regained to baseline in three months. 
This mini observational will describe 
the picture of contrast sensitivity and 
visual outcome after panretinal 
photocoagulation laser.7,8 
 
MATERIAL AND METHODS  

This study was prospective 
observational descriptive study that 
following outcome patients with PDR 
and severe NPDR conducted in 
Vitreoretina Unit Cicendo Eye 
Hospital during period 10th July to 
16th August 2018. All patient with 
severe NPDR and PDR with or 

without diabetic macular edema and 
had visual acuity >1/60 who did PRP 
laser PRP in that period were included 
in this study. 

The exclusion criteria of this study 
consisted of history of prior PRP, 
vision-threatening tractional retinal 
detachment (TRD), vitreous 
haemorrhage (VH) that interfered 
with visualization, significant cataract 
that could influence visual acuity and 
contrast sensitivity, intraocular 
pressure before laser was more than 
21 mmHg, intraocular infection, 
history of prior intravitreal anti 
vascular endothelial growth factor 
(VEGF), history of prior retinal 
surgery, and coexisting ocular disease 
that could influence visual acuity. The 
patients that not control for more than 
three times in a row also excluded 
from this study. 

All patient in this study underwent 
history taking about duration, 
treatment, and type of Diabetes. 
Standard ocular examinations were 
done. Best corrected visual acuity was 
done using Snellen’s Chart that 
converted to LogMar using their own 
spectacles. Intraocular pressure was 
measured using non-contact 
tonometry. Anterior Segment was 
evaluated by complete slit-lamp 
examination. Indirect 
ophthalmoscope with +20D lens was 
used to evaluated the detailed fundus. 
Classification diabetic retinopathy 
was made from funduscopy findings 
based on ETDRS classification. 
Contrast sensitity was evaluated  with
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LEA NUMBER Low Contrast Test 
10 M. This Contrast Sensitivity tool 
was performed at a distance of 33 cm 
in the same standard lighting with the 
best corrected visual acuity that 
patient have.  

Panretinal Photocoagulation laser 
was delivered with a slit-lamp using 
Mainster PRP 165 Lens after 
informed consent and topical 
anesthesia using tetracaine eye drop 
in dilated eye. Laser was done in 1 
sitting using yellow or green laser 
system. All patients in this study got 
Natrium Diclofenac eye drop 4 times 
a day for a week after laser. Laser 
pattern using ETDRS protocol. 

 All patients in this study were 
followed at 1, 2, and 4 weeks after 
panretinal photocoagulation laser. In 
each follow up, standard ocular 
examination was done. The best 
corrected visual acuity evaluation, 
intraocular pressure measuring, 
anterior segment evaluation, fundus 
examination, and contrast sensitivity 
measuring were done in each visiting. 

Data in this study was analysed 
using Microsoft Excel 2016. Visual 
acuity was called worsening or 
improving if there was a changed of 
visual acuity at least 1 line compared 
to before laser. 

 
RESULTS 

There were 29 eyes from 24 
patients with severe NPDR and PDR 
had performed PRP laser in this study. 
Of these 29 eyes, 1 eye from 1 patient 
was excluded from this study because 

unfamiliar with the number that used 
in LEA low contrast test and another 
1 patient was excluded because never 
had control. Twenty seven eyes of 22 
patients were followed-up and 
analyzed in this study. 

Baseline Characteristic in this 
study was describe in table 1. Mean 
age of patients in this study were 
50.65±10.12 years old. Sex 
distribution in this study was 31.82% 
male and 68.18% female. The most 
common type of diabetes in this study 
was DM type II (95.46%). Type of 
Retinopathy diabetic distribution in 
this study was 51.85% Severe NPDR 
and 48.15% PDR. Duration of 
diabetes in this study range arounds 
0.25-17 years with mean 6.80±5.53 
years. HbA1C was analysed prior 
laser in this study with 62.96% has 
HbA1C more than 6.5 with the mean 
value 8.13±1.54.%. Of 27 eyes in this 
study, 16 eyes (59.26%) underwent 
yellow laser system and 40,74% 
underwent green laser system. All the 
patients were phakic with some 
patients had immature senile cataract 
that had nuclear opacification and 
colour not more than stage IV based 
on Lens Opacities Classification 
System III. Baseline characteristic in 
this study are shown in table I. 

  
Table 1. Baseline Characteristic 
Subject         Number           % 
Age (n=22) (Mean ± SD) 
 50.65±10.12 y.o 

£40 y.o      2           9.09%  
41-50 y.o       5         22.73% 
51-60 y.o 13         59.09% 
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61-70 y.o   1         4.54% 
³70 y.o   1  4.54% 

Sex (n=22) 
 Male    7       31.82% 
 Female  15       68.18% 
Type of Diabetes (n=22) 
 DM type 1 1           4.54% 
 DM type 2     21           95.46%         
Duration of DM (n=22) (Mean ± SD)
 6.80±5.53 years 
 £5 years 12       54.54% 
 5-10 years   2         9.10% 

 ³5 years   8       36.36% 
Diagnosis (n=27) 

Severe NPDR 14       51.85% 
 PDR  13       48.15% 
HbA1C (n=22) (Mean ± SD)  
 8.13±1.54. 

£6.5    3       13.63% 
 >6.5  14       63.64% 
 No Data   5       22.73% 
Type of Laser 
 Yellow  16       59,26% 
 Green  11       40,74%    
 
    The mean visual acuity before PRP 
was 0.50±0.31 LogMar and 1 week 
after was  0.45±0.30 LogMar. Two 
weeks after PRP mean visual acuity 
was 0.38±0.18 LogMar, while 1 
month after PRP visual acuity of the 
all patients in this study was 
0.47±0.29 LogMar.  
 
Table 2. VA Before and After Laser 

 
Twenty three eyes from 17 patients 

were in control one week after laser. 
Nine eyes underwent worsening in 
visual acuity, while 43.47% had no 

change and 17.39 had improvement in 
visual acuity. This picture of changes 
visual acuity in week after laser was 
described in table 3.  

 
Table 3. VA one week after PRP 

 
Seventeen eyes in this study came 

to be followed up in 2 weeks after the 
laser. After underwent visual acuity 
examination, there were 6/17 
(35.29%) eyes who experienced a 
decrease in visual acuity and 4 eyes 
had an increased visual acuity, while 
7/17 (41.17%) had no changes in 
visual acuity two weeks after laser. 
This changed showed in table 4. 
 
Table 4. VA two week after PRP 

 
From 6 eyes that were followed up 

one month after laser, 3 eyes (50%) 
had worsening in visual acuity, while 
another had no change in visual 
acuity. This described in table 5. 
 
Table 5. VA one month after PRP 

 
Mean contrast sensitivity pre PRP 

was 5,93%, while in 1st follow visit 1 
week after PRP mean contrast 

 N Mean SD 
Pre PRP 27 0.50 0.31 
1 week after PRP 23 0.45 0.30 
2 week after PRP 17 0.38 0.18 
1 month after PRP 6 0.47 0.29 

 Number Percentage 
Worsening 9 39.13% 
No Change 10 43.47% 
Improvement 4 17.39% 

 Number Percentage 
Worsening 6 35,29% 
No Change 7 41,17% 
Improvement 4 23,52% 

 Number Percentage 
Worsening 3 50% 
No Change 3 50% 
Improvement 0 0% 
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sensitivity was 7,55%. Two weeks 
after PRP mean contrast sensitivity 
was 3,36% and at 3th follow up 1 
month after PRP the value of contrast 
sensitivity was 6,04%. 

Table 6. CS Before and After Laser 

     
There were any of changes in 

contrast sensitivity of the patients in 
this study one week after laser. Of 23 
eyes 34.78% underwent worsening 
contrast sensitivity in a week after 
laser and 14 of 23 eyes (60,86%) had 
no change in contrast sensitivity. Just 
only 1 eyes that had improvement 
contrast sensitivity 1 week after laser. 
The table 7 showed contrast 
sensitivity changes 2 weeks after 
laser. 
 
Table 7. CS one week After Laser 

 
Meanwhile, in two weeks after 

laser 75% eyes had no change of 
contrast sensitivity, and 2 of 16 eyes 
had each worsening and improvement 
contrast sensitivity. The table 8 
described contrast sensitivity in 2 
weeks after laser.  
 
Table 8. CS two weeks After Laser 

 
There were 6 eyes who were 

follow up in 1 month after the laser. 
Of these 6 eyes, 4 eyes had no change 
in contrast sensitivity and 1 eye each 
experienced improvement and 
worsening. This changes of contrast 
sensitivity in one month after laser 
was described in table 9. 
 
Table 9. CS one month After Laser 

 

DISCUSSION 
     Diabetic retinopathy is a serious 
complication of diabetes mellitus. 
Panretinal photocoagulation laser is 
one of several options for treating 
diabetic retinopathy. It is the gold 
standard for management of PDR and 
being the first choice as the early 
management of severe NPDR. In this 
study we used panretinal 
photocoagulation as the management 
of patients with severe NPDR and 
PDR as recommended by ETDRS and 
DRS.5,9 

In this study 51-60 years old were 
age group who experienced the most 
DR, as many as 59.09%. This was 
consistent with the study that 
conducted by Raman et al and Al-
Maskari and El-Sadig who found the 
age group 50-59 as many as the group 
experienced diabetic retinopathy.10,11 

 N Mean SD 
Pre PRP 27 5,93% 1.91 

1 week after PRP 23 7,55% 0.07 
2 week after PRP 17 3,36% 0.01 
1 month after PRP 6 6,04% 0.04 

 Number Percentage 
Worsening 8 34,78% 
No Change 14 60,86% 
Improvement 1 4,34% 

 Number Percentage 
Worsening 2 12,50% 
No Change 12 75,00% 
Improvement 2 12,50% 

 Number Percentage 
Worsening 1 16,67% 
No Change 4 66,67% 
Improvement 1 16,67% 
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Females were predominance 
gender in this study, where 68.18% of 
22 patients were female while the rest 
were males. This was comparable 
with the study that conducted by 
Wong et al in Malaysia and Singapore 
which said that the highest prevalence 
is women. But this data were 
inversely with the study that 
conducted by Raman et al who found 
men as the best percentage of diabetic 
retinopathy. However, this 
percentage of gender varies in each 
study population in many studies.10,12 

The mean of HbA1C in this study 
was 8.14%. This were comparable 
with study that was done by Rema et 
al that found the mean HbA1C in the 
patients with PRP laser was 8.3% and 
study by Lovestam-Adrian et al that 
had mean of HbA1C was 7.6±1.5% in 
panretinal laser group patients.4,13 

Panretinal laser photocoagulation 
has the aim of preventing blindness 
caused by diabetic retinopathy. 
However, a number of studies found a 
temporary reduced in visual acuity 
after the laser. A study that published 
by Ulbig et al observe decreased 
visual acuity in 1 year in the eyes 
treated with both argon and diode 
laser. Seiberth et al published their 
study that revealed a decrease of 
visual acuity in 17% in first 6 month 
follow up after laser. Meanwhile a 
study by Khan et al in 2014 published 
their study that found 42.50% of 40 
eyes had reduction in visual acuity. 
This multiple study could be 
compared with our study that found 

39.13% patients had worsening in 
visual acuity in one week after laser, 
35.29% in 2 week after laser and 50% 
after 1 month laser.  

In 3rd follow up of our study found 
50% patients had no reduction in 
visual acuity, when the rest had 
worsening in visual acuity. This data 
could be compared with the study by 
Khan et al which stated that within 
one month after the laser there were 
12/40 (30%) patients who 
experienced a loss of visual acuity, 
although the sample size in this study 
was really smaller to compare with 
that study.9,14,15 

There are several causes of 
decreased visual acuity after laser 
PRP. Cataract, tractional retinal 
detachment, foveal exudation, 
vitreous hemorrhage, and macular 
edema after laser are some causes that 
found cause reduced in vision after 
laser PRP. In this study we didn’t find 
any change of cataract after, visual-
threatening TRD, VH, and any 
exudation of foveal, so we suspected 
the macular edema was the cause of 
loss in VA since it was the most 
common cause.9,16 

Besides of visual acuity, contrast 
sensitivity is the important 
component in visual. Since Snellen 
chart is done under high contrast, 
some patients with contrast sensitivity 
disturbance can have any problem 
with their vision although they have 
the good visual acuity.17,18 

Sindhu et al using Pelli-Robson 
chart found that one month after PRP 
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there was significant reduction of 
contrast sensitivity and regained to 
baseline  3 months after laser. Khan et 
al that also using Pelli-Robson chart 
found the significant reduction of 
contrast sensitivity 1 week after PRP. 
Other study that published by Khosla 
et al, evaluated contrast sensitivity 
using Cambridge low-contrast chart 
found that contrast sensitivity was 
significantly affected immediately 
after PRP, but stabilised to pre-laser 
level by the end of 3 months.7,9,19 

In this study we found as much 
34.78% had reduced on contrast 
sensitivity when the remain still the 
same or even increased. The reduced 
contrast sensitivity in this study was 
higher in a week after laser and 
decreased in next follow up. This was 
comparable with other study above 
that said the reduced of contrast 
sensitivity happened immediately 
after laser and recover with the time.  

Many factor could impair contrast 
sensitivity. Cataract eyes, uncorrected 
refractive error, intraocular lens, optic 
neuritis, and macular degeneration 
are the cause of reduced contrast 
sensitivity other than diabetic 
retinopathy. We had tried to eliminate 
this confounding factor by including 
it as exclusion criteria in this study, 
but there were some patients who 
didn’t have spectacle and had not 
been examined for correction of 
visual acuity. This could be 
confounding factor from the results of 
contrast sensitivity.17,18,20 

The number of patients in this 
study that experienced reduced of 
contrast sensitivity was not as much 
as other studies. There were several 
factor that could interfere this results. 
The sample size in this study was 
small and tools that we used were 
differ with other study. We used LEA 
number as the tool to evaluate 
contrast sensitivity, when other study, 
just like Khan et al and Sindhu et al 
used Pelli-Robson chart as the tool to 
evaluate contrast sensitivity. Some 
studies said Pelli-Robson chart as the 
most accurate tool to evaluate contrast 
sensitivity. This reason could 
explained why our study has the 
different results.17,18 

In addition, some patients in this 
study had contrast sensitivity 
improvements after laser. This could 
be caused by many factor, 
examination error, both from the 
examiner factors and environmental 
factors such as illumination could be 
cause this result, another cause from 
technique laser could influence this 
result. The uncorrected visual acuity 
also could interrupt the results. 
However, there were also studies that 
found improvements in contrast 
sensitivity after a laser. The study that 
published by Shah et al in 2014 stated 
that 26.7% of the 15 patients who 
performed PRP experienced contrast 
improvement in sensivity. This was 
thought to be related to resolving 
macular edema. 

In this study we excluded one 
patients that couldn’t be evaluated her 
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contrast sensitivity with LEA Number 
because unfamiliar with either 
numbers or letters. Grating chart can 
be the choice for that patients who 
unfamiliar with the letter, but because 
we used LEA Number Chart as the 
tool to evaluate contrast sensitivity in 
this study we couldn’t include that 
patient.17,18 

 

CONCLUSION 
Contrast sensitivity is the 

important information besides visual 
acuity. Two of that are component 
that affect after laser 
photocoagulation in diabetic 
retinopathy caused by destructive 
mechanism that it made with the 
reduced of visual acuity and contrast 
sensitivity were highest 1 week after 
laser. 
 
LIMITATIONS 

This study has several limitation, 
the sample size was small because of 
time limitation, follow up period that 
was so short, and different of sample 
size in each follow up and the use of 
Some patients had not yet do 
corrected visual acuity and didn’t 
have spectacle so could be a bias for 
the outcome. This study was LEA 
NUMBER Low Contrast Test 10 M 
that has limitation in illiterate 
patients, who can’t read number. 
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