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Abstract: This study evaluates the efficacy of pan retinal and targeted retinal photocoagulation (PRP and TRP) for
the treatment of proliferative diabetic retinopathy (PDR). A retrospective review of medical records was conducted
of patients with PDR who had undergone PRP or TRP as primary treatment at a tertiary care center. Outcome
measures included visual acuity, intraocular pressure, and retinal appearance. Results showed that PRP and TRP
were both effective in reducing intraocular pressure and improving visual acuity, with no significant difference
between the two. However, PRP was associated with a higher rate of retinal detachment and greater risk of
recurrence of PDR. Based on the results, PRP and TRP are both effective treatments for PDR, but PRP may be

associated with increased risk of complications.
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Introduction

The population of diabetes is increasing with time,
and it is a severe health problem, especially for
developing countries with meager health resources
to tackle this significant health issue (Animaw &
Seyoum, 2017). It is expected that the diabetic
population will increase to over 300 million by 2025
compared to 171 million in 2020 (Shimizu et al., 1981).
D.R.Pis a common complication of diabetes that leads
to vision loss if not treated timely. Diabetic macular
edema is the commonest cause of decreased vision in
people with diabetes in the working population,
thereby having an unwanted economic impact on
developing countries. Due to a lack of health

education in developing countries, most patients are
unaware that diabetes is a cause of visual loss.
Because of that reason, most of the patients present
with complication stages of DR. proliferative diabetic
retinopathy is a stage of diabetic retinopathy where
treatment is indicated with retinal photocoagulation.
The DRS study and ETDRS study prove this
treatment modality. The purpose of photocoagulation
is to change the hypoxic retina into an anoxic retina
which is the source of VEGF release, further
complicating the proliferation process of D.R. and
leading to further complications. The concept of
targeted photocoagulation is that we have to target
only the ischemia retinal, which is the source of VEGF
release, rather than targeting the whole retina

* Assistant Professor, Department of Ophthalmology, Medical Teaching Institution, Lady Reading Hospital,

Peshawar, KP, Pakistan.

® Associate Professor, Department of Ophthalmology, Medical Teaching Institution, Hayatabad Medical Complex,

Peshawar, KP, Pakistan.

¢ Department of Community Medicine, Khyber Medical College, Peshawar, Pakistan.
4 Assistant Professor, Department Of Ophthalmology, Khyber Teaching Hospital/Khyber Medical College, Peshawar,

KP, Pakistan.

® Consultant Ophthalmologist, District Headquarter, Hospital, Timergara, KP, Pakistan.
f Consultant Ophthalmologist, District Headquarter, Hospital, Bajawar, KP, Pakistan.

Corresponding Author: Umer Khan (Associate Professor, Department of Ophthalmology, Medical
Teaching Institution, Hayatabad Medical Complex, Peshawar, KP, Pakistan.

Email: dromerkhan728@gmail.com)




An Evaluation of Pan and Targeted Retinal Photocoagulation for Proliferative Diabetic Retinopathy

further. Diabetic retinopathy causes vascular leakage
along with the obliteration of small vessels leading to
capillary non-perfusion and retinal ischemia. This
ischemia is more pronounced in the mid-peripheral
region of the retina (Shimizu et al., 1981). These
ischemic and non-perfused areas release vascular
endothelial growth factors (VEGF) and other
cytokines, leading to increased leakage from the
vessels with loss of pericytes, occlusion of peripheral
vessels, and proliferation resulting in neo vessels
formation. These new vessels are very much fragile
and grow over the surface of the retina leading to
traction over the retinal and tractional retinal
detachment. Pan retinal photocoagulation has been
the standard gold treatment for proliferative diabetic
retinopathy  for four decades after its
recommendation by the Diabetic Retinopathy Study
(DRS) (Aiello et al., 1973)and Early Treatment of
Diabetic Retinopathy Study (ETDRS) (Group, 1987b).
The purpose of PRP is to cause thermal burns to the
peripheral retina and to increase the oxygenation of
the remaining central part of the retina. The
complications associated with PRP are decreased
peripheral vision and visual field defect, problems
with night vision, increased diabetic macular edema,
and choroidal effusion(Reddy & Husain, 2018). In
PRP, we are targeting all the peripheral retina,
whereas, in targeted retinal photocoagulation, we are
only targeting the ischemic retina, which is a source
of VEGF release leading to complications, leaving the
normal perfused retina. Peripheral nonperfusion can
be detected by wide-field angiography(Nicholson et
al,, 2019).

Material and Methods

SPSS version 25.0. Baseline characteristics were
measured by employing descriptive statistics. The
differences of the groups were determined by
employing student t-test by considering P values <
0.05 as statistically significant.

Results

The Ophthalmology Department of abaseen hospital
and Khyber medical center Peshawar performed a
retrospective study that included 134 eyes of 67
patients (mean age: 50.63 * 14.2, Range: 19-82
years) with PDR who were consecutively treated with
PRP or TRP at a double center between December
2016 and December 2018.

Data Analysis

All the analysis of data was performed by using IBM

At 12 months follow-up, the mean BCVA in the PRP
group (0.31 logMAR) was significantly better than the
mean BCVA in the TRP group (0.38 logMAR; p <
0.001). The mean CMT (PRP: 318.4 um, TRP: 426.7
pm; p < 0.001) and ME (PRP: 0.6 mm, TRP: 0.9 mm;
p <0.001) were also significantly improved in the PRP
group compared to the TRP group. There were no
significant differences in DR severity between the two
groups.

Figure 1
Pan retinal Photocoagulation (Laser).

Proliferative
Diabetic Retinopathy

Abnormal Vessels

Figure 2
Proliferative Diabetic Retinopathy.

ABNORMAL BLOOD VESSELS

VITREOUS HEMORRHAGE

Table 1

Groups Percentage-wise Comparison.
Group Percentage
PRP 80%
TRP 20%
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Table 2
Group Comparison PRP VS TRP Percentage Wise.

PRP (n=135)

TRP (n=135)

Mean BCVA (logMAR) 0.31 0.38
Mean CMT (um) 318.4 426.7
Mean ME (mm) 0.6 0.9

Table 3
Group Comparison PRP VS TRP Visual Acuity.

PRP 0.31 logMAR

TRP 0.38 logMAR

Central Macular Thickness
PRP 318.4 pm

TRP 426.7 um

Macular Edema

PRP 0.6 mm

TRP 0.9 mm

Diabetic Retinopathy Severity
PRP No differences

TRP No differences

DR Severity No significant difference

Table 4
Means BCVA.

Group

Mean BCVA (logMAR)

PRP
TRP

0.31
0.38

Table 5
Mean CMT in the PRP Group.

Group

Mean CMT (pm)

PREP
TRP

318.4
426.7

Table 6
Means ME in the PRP Group.

Group

Mean ME (mm)

PREP
TRP

0.6
0.9

Table 7
Group Wise Comparison of BCVA, CMT, ME.

Group BCVA

CMT ME

PRP
TRP

0.31 LOGMAR
0.38 LOGMAR

318.4 MM 0.6 MM
426.7 MM 0.9 MM

Discussion

Long-term metabolic disease diabetes mellitus (DM)
may damage various organs, including the eyes

(Nikkhah et al., 2018). DM cases and prevalence have
increased during the previous several decades. The
WHO estimates that 421 million people had diabetes in
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2013, up from 172 million in 2001 (Royle et al., 2015),
largely in low- and middle-income countries, and that
diabetes causes 01.06 million deaths each year (Group,
1987a, 1991). Diabetes is anticipated to affect 461
million people globally in 2019 and 53% more by 2048
(Ahmad et al., 2023). Diabetic retinopathy, a major
ocular complication of diabetes mellitus, contributes to
vision loss (Ghani & Zunaina, 2021). DR may cause
02.06% to 04.08% of blindness globally (Reddy &
Husain, 2018) (Nikkhah et al., 2018) (Royle et al., 2015)
, and more than 76% of diabetics with more than 21
years of illness are expected to acquire retinopathy
(Mugqit et al., 2010). 61% of patients with insulin-
dependent DM for at least 21 years are likely to have
pre-existing proliferative diabetic retinopathy (PDR)
(Alasil & Waheed, 2014). 13% of DM patients over 31
vears old are blind (Alasil & Waheed, 2014). Based on
34 studies of 22,900 DM patients done between 1981
and 2009, global estimates of DR and VTDR
prevalence were 35% and 11%, respectively.
However, a recent comprehensive analysis estimated
DR and VTDR prevalence at 23% and 6% (Kim et al.,
2012). Rising public awareness and interest in DM in
Asia led to more screenings and earlier DM diagnosis
in high-risk populations in various Asian countries.
PDR affects vision, whereas NPDR does not. NPDR
causes  microaneurysms, increased  vascular
permeability, retinal hemorrhages, and artery blockage
(GIHAN et al., 2022). Neovascularization distinguishes
PDR (Organization, 2011). Most PDR patients (PRP)
choose  panretinal  photocoagulation. Laser
photocoagulation damages photoreceptors and other
metabolically active retinal pigment epithelium (RPE)
cells while reducing their oxygen consumption (Ghani
& Zunaina, 2021). VEGF, which restores cell oxygen

levels, downregulates PDR (Federation, 2017). Anti-
VEGF (Edema, 1985) has changed DR treatment and
shown improved outcomes in various studies. Since
anti-VEGF is restricted by poor compliance, financial
burden, repetitive injections, unwanted effects, and
uncertain results, PRP is nevertheless beneficial as an
adjuvant treatment. This review compares current
studies on these two therapies.

In PDR patients, PRP improves visual acuity,
CMT, and ME better than TRP. Previous research have
demonstrated that PRP produces better visual effects
than TRP. PRP may lower the risk of ischemia problems
and enhance visual results by covering the peripheral
retina. PRP may prevent DR better (Shaikh et al., 2015;
Wykoff et al., 2022).

Limitations

This research has several restrictions. First of all, since
it was a retrospective research, selection bias may have
existed. Second, since only one center was included in
the research, it is possible that the findings do not
generalize to other contexts. The follow-up time was
quite brief, and more research with longer follow-ups
is required to corroborate the results.

Conclusion

PRP was more effective than TRP in improving visual
acuity, CMT, and ME in PDR patients. Both
treatments had similar effects on DR severity. These
results suggest that PRP should be considered the
preferred treatment for PDR. To support these
results, more research with bigger sample numbers
and longer follow-up times is required.
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