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INTRODUCTION
The alarming rise in prevalence of diabetes is a 

worldwide public health problem1. According to world 
health organization (WHO) 2011 report, 12.9 million 
people are diabetic and this figure is expected to reach 
to 14 million by the year 2030 in Pakistan2. The main 
reason of visual loss in diabetic patients is proliferative 
diabetic retinopathy (PDR) and diabetic macular ede-
ma3. Globally approximately 17 million and 21 million 
are suffering from PDR and diabetic macular edema 
respectively4. Pan-retinal photocoagulation (PRP) is a 
well-established treatment for proliferative diabetic ret-
inopathy and timely intervention can reduce visual loss 
by more than 50% as proven by diabetic retinopathy 

study (DRS) and early treatment diabetic retinopathy 
study (ETDRS)5. 

The choroid is one of the most richly blood supplied 
tissues of the body and is responsible for nourishing the 
outer retinal layers. Disturbance in the blood supply or 
anatomical changes in the choroid may also affect the 
retinal structure and function6. Pan retinal photocoag-
ulation is assumed to be associated with reduction in 
blood supply to choroid leading to choroidal thinning 
in patients with diabetic retinopathy. With the invention 
of enhanced depth imaging in the form of OCT, we can 
find the different changes that can occur in the choroid  
with various diseases like DR, central serous chorio-reti-
nopathy or age related macular degeneration6-8. Various 
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ABSTRACT
Objective: To find out changes in choroidal thickness by optical coherence to-
mography (OCT) of diabetic patients after pan-retinal photocoagulation (PRP). 

Methodology: This case series study was conducted at Hayatabad Medical 
Complex, Peshawar and Bacha Khan Medical Complex, Swabi from January 
2015 to February 2018. One hundred patients with diabetic retinopathy (DR) 
undergoing PRP were selected by consecutive sampling. All patients under-
went enhanced depth images of spectral domain OCT for choroidal thickness 
at baseline before PRP. After PRP, all patients were followed up after 4 and 12 
weeks with repeated OCT to check for choroidal thickness.

Results: A total of 146 eyes of 100 patients were included in the study. The mean 
age was 58.35 ±4.89. Mean baseline choroidal thickness on OCT for central 
1mm zone was 312.92 ±23.73µ, for intermediate 3 mm it was 321.22 ±18.88µ 
while for outer 6 mm zone it was 329.11 ±27.22µ. After four weeks of PRP, mean 
choroidal thickness on OCT for central 1mm zone was 331.67 ±15.22µ, for inter-
mediate 3 mm was 344.21 ±19.33µ while for outer 6 mm it was 349.99 ±21.56µ. 
At 12 weeks, mean OCT for central 1mm was 281.1 ±17.11µ, for intermediate 3 
mm was 276.21 ±19.21µ while for outer 6 mm it was 269.49 ±21.34µ.

Conclusion: There was transient increase in choroidal thickness after PRP. How-
ever, after 12 weeks there was gradual decline in choroidal thickness which was 
more than the initial pre-treated state.
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studies have shown that blood flow to the choroid is 
reduced after PRP in patients with diabetic retinopathy 
and diabetic macular edema9. The aim of this study was 
to determine the changes in choroidal thickness by OCT 
in sub-macular region after PRP. Studies have been car-
ried out showing the relationship of various diseases 
with choroidal thickness but so far no data has been 
published showing the relationship of choroidal thick-
ness in diabetic patients after PRP using OCT.

METHODOLOGY
This case series was conducted at Hayatabad Medical 

Complex, Peshawar and Bacha Khan Medical Complex, 
Swabi from January 2015 to February 2018. Hundred 
patients were selected by consecutive sampling with 
diabetic retinopathy undergoing PRP. All patients with 
proliferative diabetic retinopathy (PDR) needing PRP 
according to the Early Treatment of Diabetic Retinopa-
thy Study (ETDRS) were enrolled. Written informed con-
sent was obtained from all the patients. Patients were 
excluded if they had undergone PRP with other vascular 
diseases along with diabetic retinopathy, media opaci-
ties like cataracts and vitreous hemorrhage, central se-
rous chorioretinopathy, glaucoma, intraocular surgery, 
trauma or uveitis, history of intra vitreal injections and 
high Myopia. 

Detailed ocular examination was done including vi-
sual acuity, best corrected visual acuity (BCVA), anterior 
segment examination including pupillary examination 
and dilated fundus examination. The pupils were dilat-
ed using 1% tropicamide eye drops and 2.5% phenyl-
ephrine eye drops. After enrolment in the study, all the 
patients underwent enhanced depth images of spectral 
domain OCT for choroidal thickness at baseline before 
pan retinal photocoagulation (Figure 1). The zero delay 
line was placed at the level of choroid while the auto-
matic reference line was plotted at the junction of ret-
inal pigment epithelium (RPE) and Burch’s membrane; 
and the choroid and scleral junction, to exactly measure 
the choroidal thickness.

All patients underwent pan-retinal photocoagulation 
using vitra Argon laser photocoagulator. The eyes were 
anaesthetized by using 0.5% proparacaine eye drops. 
Mainster lens was used for the procedure with a cou-
pling fluid. In one session, 1000 to 1500 burns were ap-
plied as per ETDRS protocol. Laser setting was made to 
produce effective burns of retina using a spot size of 
200 to 300 microns, with duration of 200 to 300 milli-
seconds and energy range of 120 mJ to 450mJ.

Post PRP, all patients were followed after 4 and 12 
weeks with repeated OCT to check for choroidal thick-
ness. Data were entered and analyzed with SPSS ver-
sion 20. Descriptive statistics were recorded in terms of 
percentages and frequencies for categorical data and 
means and standard deviation for numerical data re-
spectively.

RESULTS
A total of 146 eyes of 100 patients were included. 

There were 56 males and 44 females in the study. Mean 
age was 58.35 ±4.89 years. Age distribution is shown in 
Table 1. 

Baseline choroidal thickness on OCT is shown in Ta-
ble 2. Mean baseline OCT for central 1 mm was 312.92 
±23.73µ. Mean baseline OCT for intermediate 3 mm 
was 321.22 ±18.88µ while mean baseline OCT for outer 
6 mm was 329.11 ±27.22µ.

Four weeks after PRP there was a transient increase 
in choroidal thickness as evident in Table 3. After four 
weeks of PRP, mean OCT for central 1mm was 331.67 
±15.22µ; for intermediate 3 mm was 344.21 ±19.33µ; 
and for outer 6 mm was 349.99 ±21.56µ. 

This transient increase in OCT was reduced and there 
was overall decrease in choroidal thickness after 12 
months of PRP as is shown in Table 4. At 12 weeks mean 
OCT for central 1mm was 281.11 ±17.11µ; mean OCT 
for intermediate 3 mm was 276.21 ±19.21µ; while mean 
OCT for outer 6 mm was 269.49 ±21.34µ.

Figure 1: Enhanced depth image of spectral domain OCT
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Table 1: Age-wise distribution of patients (n=100) 

Age Range (Years) Frequency Percentage

41-50 Years 22 22.00 %

51-60 Years 39 39.00 %

61-70 Years 28 28.00 %

71-80 Years 11 11.00 %

Total 100 100 %

 
Table 2: Choroidal thickness at base line OCT (n=146 eyes) 

Choroidal Thickness Central 
1 mm Percentage 

Intermedi-
ate 

3 mm
Percentage Outer 

6 mm Percentage 

250 – 270 µ 11 7.53 % 9 6.16 % 5 3.42 %

270 – 290 µ 15 10.28 % 17 11.64 % 3 2.05 %

290 – 310 µ 43 29.46 % 33 22.61% 48 32.88 %

310 – 330 µ 39 26.71 % 44 30.14 % 34 23.29%

330 – 350 µ 38 26.02 % 43 29.45 % 56 38.36 %

Total 146 100 % 146 100 % 146 100 %

 
Table 3: Choroidal thickness 4 weeks after PRP (n=146 eyes)

Choroidal Thickness Central 
1 mm Percentage Intermedi-

ate 3 mm Percentage Outer 
6 mm Percentage 

250 – 270 µ 8 5.48 % 5 3.42 % 3 2.05 %

270 – 290 µ 9  6.16 % 8 5.48 % 7 4.79%

290 – 310 µ 37 25.34 % 29 19.86 % 29 19.86 %

310 – 330 µ 36 24.66 % 37 25.35 % 49 33.57%

330 – 350 µ 56 38.36 % 67 45.89 % 58 39.73 %

Total 146 100 % 146 100 % 146 100 %
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Table 4: Choroidal thickness 12 weeks after PRP (n=146 eyes)

Choroidal Thickness Central 
1 mm Percentage Intermedi-

ate 3 mm Percentage Outer 
6 mm Percentage 

250 – 270 µ 55 37.67 % 48 32.87 % 37 25.34 %

270 – 290 µ 41 28.08 % 56 38.36 % 63 43.15 %

290 – 310 µ 29 19.86 % 21 14.38 % 19 13.01 %

310 – 330 µ 11 7.54 % 5 3.43 % 11 7.54 %

330 – 350 µ 10 6.85  % 16 10.96 % 16 10.96 %

Total 146 100 % 146 100 % 146 100 %

DISCUSSION
In our study, we observed the sub-macular choroidal 

thickness in patients with proliferative diabetic retinop-
athy without significant macular edema after PRP. It was 
observed that there was transient increase in choroidal 
thickness after PRP which was in line with the study 
by Cho et al10. They measured choroidal thickness one 
week after PRP and proposed that after PRP the blood 
flow is shifted from the peripheral retina to the central 
retina and choroid. Similarly, another study by Lee et al11 

reported that there was a transient change in choroidal 
thickness after PRP but the thickness decreases signifi-
cantly after 3 months of PRP. The exact mechanism for 
the transient increase in choroidal thickness was not 
known but the suggested mechanisms mentioned in 
previous studies was vasodilatation of choroidal vessels 
after PRP due to obstruction of blood flow by lasers as 
shown by choroidal Doppler flowmetry technique in 
patients with diabetic retinopathy. Another possible 
explanation is that after PRP there is inflammation in 
the untreated choroidal tissues leading to increase pro-
duction of nitric oxide resulting in vasodilation in this 
region12. There is increased production of leukocytes 
after PRP which increases the vascular permeability in 
choroid and is responsible for the transient increase in 
its thickness13,14. 

In the present study, we found that there was a 
decrease in choroidal thickness 12 weeks after PRP in 
patients with diabetic retinopathy. The decline in thick-
ness was more than the initial pre-treated state. One 
reason for this decrease in thickness might be the ther-
mal damage caused by PRP which dissipates to the sur-
rounding tissues resulting in failure to perfuse when the 
inflammation subsides. Another reason was that after 
PRP there was destruction of RPE resulting in decrease 
in vascular endothelial growth factors (VEGF) responsi-
ble for normal vascular functions in humans which is in 

accordance with another study by Maharaj et al13. With 
decrease production of VEGF, there was decrease in the 
permeability of sub-macular choroidal vessels leading 
to reduced thickness in this region15.  In another study 
conducted by Kim et al16, it was showed that the cho-
roidal thickness increases according to the severity of 
diabetic retinopathy (from mild to moderate or severe 
non-proliferative diabetic retinopathy or proliferative 
diabetic retinopathy) but the thickness reduces signifi-
cantly if the patients are treated with PRP.

CONCLUSION
There was transient increase in choroidal thickness 

after PRP. However, after 12 weeks there was gradual 
decline in choroidal thickness which was more than the 
initial pre-treated state. Pan-retinal photocoagulation 
(PRP) is associated with decrease in choroidal blood 
flow leading to decrease in choroidal thickness. So PRP 
is not a risk free procedure and should be done as gen-
tle as possible only in proliferative stage of diabetic ret-
inopathy.
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