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ABSTRACT 
Introduction: The development of Proliferative Diabetic Retinopathy(PDR), which is defined as a 
vision threatening condition resulting in retinal ischaemia with subsequent neovascularisation, is well 
documented. The treatment using multispot panretinal photocoagulation (PRP), due to its shortened 
duration and patient comfort, has proven to be a useful treatment modality. However, changes in 
retinal structural as well as visual function after laser photocoagulation needs further assessment. 
Methods: We aimed to determine the visual outcomes and retinal structural changes after multispot 
laser panretinal photocoagulation (PRP) in PDR. We conducted a longitudinal study of 67 patients 
with newly diagnosed PDR without any clinically significant macular oedema at Retina Clinic, 
Government T.D. Medical College, Alappuzha between Jan 2018 and Jun 2019. Best corrected visual 
acuity(BCVA), Colour vision, visual field analysis, CMT and peripapillary RNFLT measured with Optical 
Coherence Tomography (OCT) was assessed in the baseline visit, 1, 3, 6 month visits. 
Results: Mean CMT showed a progressively significant increase from baseline 236.416.4 µm to 
249.423.9 µm at 1 month, 253.125.1 µm at 3 months and 254.625.8 µm at 6 months (p<0.01). Mean 
RNFLT showed a significant increase in 1 and 3 months followed by a minor insignificant reduction at 
6 months. BCVA had significant deterioration throughout the follow up. Colour vision, had a 
significant reduction, at all follow-up visits compared to baseline. However there was no correlation 
between BCVA and structural parameters. A mild restriction of visual field was found after laser 
treatment. 
Conclusion: The multispot PRP resulted in significant structural changes and moderate functional 
changes in retinal status. It remains an effective treatment modality for PDR. 
 
Keywords: Proliferative Diabetic Retinopathy, Panretinal Photocoagulation, Multispot Laser, Central 
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INTRODUCTION 

Proliferative diabetic retinopathy or PDR is a 
very serious complication of diabetes mellitus 

that threatens the eyesight and is amongst the 
leading causes of visual impairment among the 

working-age population worldwide. As diabetic 

retinopathy develops, there is increasing retinal 
ischemia which results in the production of 

angiogenic factors, Mostly the vascular 
endothelial growth factor (VEGF), that 

promotes the formation of new abnormal blood 

vessels in the retina(1,2). The newly formed 
vessels are delicate and easily bleeded, 

Because of this leading to issues like vitreous 
hemorrhage, tractional retinal detachment, and 

permanent loss of vision in which cases, if left 

untreated. identify the disease at a very early 
stage and act appropriately to avoid the 

progression of the disease and to save the 

visual function(3). 
Panretinal photocoagulation (PRP) has 

traditionally been set as the main intervention 
for PDR and has proven to greatly reduce the 

risk of serious visual loss as major clinical trials 

like the Diabetic Retinopathy Study (DRS) and 
the Early Treatment Diabetic Retinopathy Study 

(ETDRS) have shown. The method of PRP 
works by destroying areas of peripheral retina, 

which lowers the retina's metabolic needs and, 
as a result, cuts down on VEGF production. This 

approach leads to the shrinkage of 

neovascularization and prevents the worsening 

mailto:drarundasmediwell@gmail.com


Dr Vivek S Pai et al / Evaluation of Visual Outcomes and Retinal Structural Changes Following 
Multispot Laser Panretinal Photocoagulation in Patients with Proliferative Diabetic Retinopathy  

2859| International Journal of Pharmacy Research &Technology | Jan - June 2026 | Vol 16 | Issue 1 

of the disease. Traditional PRP is very effective; 

But, it is usually accompanied by a few 
drawbacks like lengthy treatment sessions, 

patient pain, and chances of structural changes 
in the retina(4). 

Automated and semi-automated laser platforms 

have been developed due to technological 
innovations in laser delivery systems aimed at 

enhancing treatment efficiency and patient 
tolerability. Multispot laser (MSL) systems mark 

a significant breakthrough in the retinal 
photocoagulation technology. These systems 

employ a frequency-doubled neodymium-

doped yttrium aluminum garnet (Nd:YAG) laser 
and the delivery of multiple laser spots can be 

activated by a single foot pedal under the 
control of the physician(5). Pattern Scanning 

Laser (PASCAL) system is one of them and it 

has received a lot of attention from the medical 
community because it can deliver multiple laser 

spots very quickly and accurately thereby 
minimizing the treatment time and making the 

procedure more comfortable compared to the 
conventional single-spot laser method. 

OCT scans now help doctors track retinal 

structure with precision, mostly measuring 
macular thickness and fluid buildup. These 

images offer clear views of how treatments 
affect the retina after laser therapy. But they 

support ongoing tracking of disease spread and 

show how well therapies work over time(6). 
The use of multispot PRP has seen a growth in 

clinical practice; Though, its impact on the 
visual and anatomical aspects of patients with 

PDR is still to be confirmed. The measurement 

of visual outcomes plus the assessment of the 
retinal structure changes could bring a better 

understanding of the effectiveness and safety 
of the treatment procedure. Considering this, 

the present paper intends to investigate visual 
results and retinal structural changes after 

multispot laser panretinal photocoagulation in 

patients with proliferative diabetic 
retinopathy(7). 

 
MATERIAL AND METHODS 

The Design and Setting Of The Study: The 

present study was a prospective longitudinal 

study, which was performed for a period of one 
and half year from January 2018 to June 2019 

in the Retina Clinic of the Dept of 

Ophthalmology of Govt T.D. Medical College, 
Alappuzha with the main intention to analyze 

visual outcomes and retinal structural changes 
after multispot laser panretinal 

photocoagulation in proliferative diabetic 
retinopathy. 

 
Study Population and Sample Size: All 

patients with the clinical diagnosis of 
proliferative diabetic retinopathy without CSME 

who visited the OPD of Ophthalmology during 
the study period were included. A sample size 

of 67 was calculated based on previous study 

done by Jong-Hyun Oh et al. On evaluation of 
macular thickness changes following single-

session pattern scan laser photocoagulation. 
The sample size calculation was done taking 

alpha level as 5% and power 80% based on 
mean and standard deviations of macular 

thickness reported earlier. 

 
Sampling Method: A convenience sampling 

method was adopted to select the patients for 

the present study. Those who were present 
during the study period, met with the selection 

criteria and agreed to participate in the study 

was selected. 
Eligibility Criteria: Patients, aged 18 years or 

older, with either Type I or Type II diabetic 
mellitus and newly diagnosed proliferative 

diabetic retinopathy without clinically significant 

macular edema were included in the study. 
These patients had to achieve a Best Corrected 

Visual Acuity of 6/12 or better, Central Macular 
Thickness between 180 m to 250 m and no 

other structural retinal pathologies. Patients 
with previous treatment history for diabetic 

macular edema or previously treated with 

Panretinal Photocoagulation, with poor follow 
up, media opacities affecting visual 

assessment, glaucoma and pre-existing 
macular pathologies were excluded. 
Study Variables and Assessment 

Parameters: Primary study variables for visual 

parameters and retinal structural features were 
Best Corrected Visual Acuity (BCVA), color 

vision, central macular thickness (CMT) and 

peripapillary retinal nerve fibre layer thickness 
(RNFLT). These parameters were measured at 

baseline and after laser treatment, to assess 
changes related to treatment. 
Data Collection Procedure: All patients 

diagnosed with proliferative diabetic 

retinopathy without clinically significant 
macular edema during the course of the study 

were included in the study after comprehensive 
detailed medical history taking and general 

clinical examination. Baseline assessment 
involved evaluation of BCVA on Snellen charts, 

color vision on Ishihara color vision charts and 

Visual field analysis using Humphrey Visual 
Field Analyzer. Routine ophthalmic examination 

of the anterior and posterior segment was done 
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by slit-lamp biomicroscopy with 90-dioptre lens 

as well as indirect and direct ophthalmoscopy. 
Goldmann applanation tonometry was done to 

assess the intraocular pressure. Optical 
coherence tomography was used to evaluate 

structural parameters of the retina, namely 

central macular thickness and peripapillary 
retinal nerve fiber layer thickness before laser 

treatment. Patients received single or multiple 
session of multi spot Panretinal 

photocoagulation, as per clinical requirement. 
Patients were followed at 1, 3 and 6 months, to 

re-assess visual and retinal parameters, namely 

BCVA, color vision, visual field parameters, CMT 
and RNFLT. All OCT measurements throughout 

the study period and all laser procedures were 
performed by a single examiner and a single 

operator, respectively, to minimize 

interobserver variability. 
 

Data Collection Tools: Visual Acuity Chart 

(Snellen's), Ishihara Color Vision Chart, Slit-

lamp Biomicroscope with 90-dioptre lens, 
Goldmann Applanation Tonometer, Indirect and 

Direct Ophthalmoscopes, Optical Coherence 
Tomography, pattern scanning laser, 

Humphrey Visual Field Analyzer were used to 

collect data. 
Statistical Analysis: Data from the study were 

collected and processed. Qualitative 

parameters were presented as frequencies, 

percentages and proportion whereas 

quantitative parameters were presented as 
mean and standard deviation. Association 

between independent parameters and 
structural features of the retina (CMT and 

RNFLT) was analyzed by using Chi-square test 

and comparisons between pretreatment and 
post treatment visual acuity, color vision and 

visual field parameters were made using the 
Wilcoxon signed-rank test. P-value of less than 

0.05 was considered statistically significant. 
 
RESULTS 

Baseline characteristics of the study 
participants: A total of 67 patients with 

proliferative diabetic retinopathy without 

clinically significant macular edema were 
enrolled in the study. The highest distribution 

was seen between the age group of 60-69 years 
(38.8%), followed by 50-59 years (37.3%). The 

mean study population was males constituting 

77.6% and 22.4% of female participants. The 
duration of diabetes found to be more than 15 

years in almost half of the study participants 
(44.8%) followed by the duration of 10-14 

years (31.3%). Among the comorbidities the 
prevalence of systemic hypertension and 

dyslipidemia were found to be most common 

and present in 53.7% and 52.2% 
respectively.Smoking was present in 31.3% of 

the study participants.
 

Table 1. Baseline demographic and clinical characteristics of study participants Baseline demographic 
and clinical characteristics of study participants (n=67) 

Variable 
Frequency 

(n) 
Percentage (%) 

Age group 
(years) 

  

18–49 13 19.4 

50–59 25 37.3 

60–69 26 38.8 

70–79 3 4.5 

Sex   

Male 52 77.6 

Female 15 22.4 

Duration of 
diabetes 

  

<5 years 14 20.9 

5–9 years 2 3.0 

10–14 years 21 31.3 

>15 years 30 44.8 

Associated 
conditions 

  

Hypertension 36 53.7 

Dyslipidemia 35 52.2 

Anemia 28 41.8 
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Chronic kidney 

disease 
24 35.8 

Smoking history 21 31.3 

 

Structural Retinal Changes After 
Multispot Panretinal Photocoagulation 

CMT significantly and gradually increased post 

treatment. Mean baseline CMT of 236.4 ± 16.4 
µm was 249.4 ± 23.9 µm at one month, 253.1 

± 25.1 µm at three months and 254.6 ± 25.8 
µm at six months. Changes from baseline were 

significant at all time points (p<0.01). 

RNFLT significantly increased in the early post 
treatment interval, followed by an insignificant 

drop at the last follow up time point. The mean 

RNFLT increased from a baseline of 82.8 ± 6.2 
µm to 85.4 ± 5.4 µm at one month and 86.6 ± 

7.2 µm at three months; both increased from 
baseline are significant (p<0.01). The six 

month follow up value was 81.3 ± 5.6 µm and 

the change from baseline is not significant.
 

Table 2. Changes in retinal structural parameters following multispot panretinal photocoagulation 

Follow-up 
period 

CMT (Mean ± 
SD) µm 

% 
Change 

p 
value 

RNFLT (Mean ± 
SD) µm 

% 
Change 

p 
value 

Baseline 236.4 ±16.4 — — 82.8 ±6.2 — — 

1 month 249.4 ±23.9 +5.5 <0.01 85.4 ±5.4 +3.2 <0.01 

3 months 253.1 ±25.1 +6.7 <0.01 86.6 ±7.2 +4.6 <0.01 

6 months 254.6 ±25.8 +7.2 <0.01 81.3 ±5.6 −1.9 0.038 

 
Functional Visual Results Of Multispot 
PRPC 

Assessment of visual function:Best corrected 

visual acuity deteriorated after treatment. At 
the time of recruitment all patients had BCVA 

6/12 or greater. Following treatment there was 

a loss of one to two lines of BCVA in some 
patients, 32.8% had decreased BCVA at 1 and 

3 month follow-up and 34.3% at 6 months. 
There was a significant loss of BCVA P<0.01. 

Colour vision was relatively preserved at 
throughout. Only 1 additional patient had 

abnormal colour vision after treatment and was 
not significantly abnormal P=0.317. 

Visual fields showed peripheral constriction in 

17.9% of patients at one month, and persisted 
for throughout the follow up period. There was 

significant loss of visual field P<0.01.

 
Table 3. Functional visual outcomes following multispot panretinal photocoagulation 

Variable Baseline 

(%) 

1 month 

(%) 

3 months 

(%) 

6 months 

(%) 

p 

value 

BCVA ≥6/12 100.0 67.2 67.2 65.7 <0.01 

Defective colour vision 6.0 7.5 7.5 7.5 0.317 

Peripheral visual field 

constriction 

0 17.9 17.9 17.9 <0.01 

 
Figure 1. Age Distribution of Study Participants 
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Figure 2. Comparison Of Cmt Following Multispot PRP at 1,3& 6 Month 

 

 
Figure 3. Comparison of RNFL Thickness Following Multispot PRP at 1,3 & 6 Months 

 

 
Figure 4. BCVA Changes 

 

 
Figure 5. Visual Field Changes 
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DISCUSSION 

PRP is still an established modality for 
treatment of proliferative diabetic retinopathy 

as it reduces retinal ischemia and inhibits 

angiogenic processes. It works by selective 
destruction of retinal pigment epithelium and 

outer retinal tissue causing reduction in oxygen 
demand and promoting better oxygen diffusion 

from the choroid to the inner retina, decreasing 

the production of VEGF and retinal 
neovascularization regression. Despite of 

effective result, laser can induce collateral 
tissue injury which cause alteration of retina 

structure and function which we evaluate in this 
study(8). 

The demographic study of this study has shown 

most patients belong to the age of 60-69 years 
with more male. Majority of them are long-term 

diabetic more than 15 years which was the 
expected pattern for the diabetic patient to 

progress to PDR(9). Common co-morbid 

systemic diseases including hypertension, 
dyslipidemia, anemia, chronic renal failure were 

seen reflecting multifactorial systemic morbidity 
associated with advanced diabetic eye disease. 

This study has clearly demonstrated that there 
was a significant increase in Central Macula 

Thickness from base line values at 1 month post 

PRP, gradually increasing up to 6 month, which 
is a statistically significant finding. These 

findings were similar to the finding of Oh et al 
who demonstrated statistically significant 

increase in central retina thickness after pattern 

scan laser therapy, and also to findings from 
the Manchester PASCAL trial which have 

showed significant increase in retinal thickness 
following multispot laser versus single spot 

laser PRP. Transient laser induced inflammatory 

changes, transient disruption of blood-retinal 
barrier and inner retina swelling can account for 

such increase in CMT(10,11). Furthermore 
number of laser applied may correlate with 

retinal tissue changes and increase in macula 
thickness. 

Peripapillary retinal nerve fiber layer thickness 

showed a significant increase during the early 
follow-up (1, 3 months) and significant 

decrease below the base line at 6 month. Early 
increase may represent laser induced retinal 

edema and inflammation, followed by decrease 

may be due to post laser induced neuronal cell 
death and retinal remodelling. These findings 

were consistent with previous studies such as 
Muqit et al and Eren et al which have 

documented early thinning ofRNFL after laser 
treatment(12). 

There was statistically significant deterioration 

in visual acuity following the PRP. Among the 
patient receiving treatment, the average visual 

acuity decreased from the base line to 
approximately 1-2 Snellen line at the follow-up 

time point, which were also consistent with the 

finding of Shimura et al who had documented a 
visual decrease in diabetic patients with prior 

good vision. Visual decrease can be attributable 
to acute post laser induced macular edema and 

subsequent retinal tissue change. No significant 
correlation was found between the visual acuity 

and the central macular thickness orRNFL 

thicknessat any follow-up point; which are in 
keeping with earlier study, including the 

Manchester PASCAL study(13). 
Colour vision showed an insignificant change 

following the PRP at any of follow up point in 

this study, indicating that this treatment had 
negligible impact on color vision in the most 

patients, however there was statistically 
significant decrease in peripheral visual field at 

6 months post treatment with remained until 6 
month(14). Reduction in peripheral vision is the 

accepted feature of PRP treatment, which 

causes deliberate burning out of peripheral 
retinal tissue; although some study found 

minimal change of retina sensitivity on the 
pattern scan laser treatment, a certain degree 

of visual field defect is expected. 

 
In summary, the multispot laser PRP procedure 

induces the retinal structure change and 
functional outcome modification in treated eye; 

transiently increase in CMT and RNFL and 

followed by functional and anatomical 
restoration, although no vision lost was 

detected in our study. The procedure is a useful 
tool to treat patients with proliferative diabetic 

retinopathy(15). 
 
CONCLUSION 

Significant structural alterations and functional 
changes were noted on follow up after laser 

panretinal photocoagulation for proliferative 

diabetic retinopathy treated with multispot 
laser. Central macular thickness progressively 

increased after treatment. Retinal nerve fiber 
layer thickness in the peripapillary area became 

statistically significantly thicker at one and 

three months followed by a non-significant 
decrease by six months. Best corrected visual 

acuity was found to significantly decrease 
during the follow up period. No statistically 

significant change was noted in the color vision 
of the patients. There was no significant 

correlation between visual acuity and structural 
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changes like central macular thickness and 

retinal nerve fiber layer thickness at the 
peripapillary area. Peripheral constriction of 

visual field was also noted post treatment. 
These changes indicate that multispot 

panretinal photocoagulation is still a valuable 

modality in the treatment of proliferative 
diabetic retinopathy with a non-debilitating 

effect in most patients, despite a transient 
effect on structure and function. 
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