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ABSTRACT 

Background: Diabetic retinopathy is the third highest cause of functional vision loss in people older than 50 
years. There are few measures accessible to prevent diabetic retinopathy beyond control of tight glycemic 
control, cessation of smoking, BP control and correction of dyslipidemia. Beyond control of systemic factors, 
laser photocoagulation, Intravitreal anti-VEGF drugs and Intravitreal corticosteroids are the principal 
therapies to reduce sight threatening DME. Laser photocoagulation and Vitreoretinal surgery are the main 
treatments for PDR. 

Objective: We aimed to evaluate changes in SFCT before and after argon laser (PRP) in patients with PDR 
using spectral-domain optical coherence tomography (SD-OCT). 

Patients and methods: A prospective observational clinical study on 30 eyes with proliferative diabetic 
retinopathy. SD-OCT was done before starting PRP, one month and three months following last session of 
Argon laser. All patients will undergo full medical and ophthalmic history including onset and duration of 
diabetes, history of ocular surgeries, laser intervention. All patients will undergo complete ophthalmic 
examination includes Visual acuity: Uncorrected VA (UCVA) &best corrected VA (BCVA),Anterior 
segment examination using Slit-lamp biomicroscopy ,Intraocular pressure (IOP) measurement by applanation 
tonometry, Fundus examination ,OCT imaging using SD-OCT  before starting PRP ,one month and three 
months after last session of PRP and all patients will receive PRP using Argon laser photocoagulation. 

Results: In patients with diabetic retinopathy treated by pan retinal photocoagulation there is no significant 
change in sub foveal choroidal thickness noticed after one month but there is a significant change after three 
months. Conclusion: Proliferative Diabetic Retinopathy cases treated by pan retinal photocoagulation 
presented by significant improvement in BCVA and there was no significant change in sub foveal choroidal 
thickness noticed after one month but there is a significant change after three months. 

Keywords: Proliferative Diabetic Retinopathy, pan retinal photocoagulation, sub foveal choroidal thickness, 
spectral Domain Optical Coherence Tomography. 
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INTRODUCTION 
     Other than retina, diabetes may affect 
anterior segment structures of the eye such 
as cornea, iris, ciliary processes and lens. 
Diabetic retinopathy (DR) is 
predominantly a microvascular disease. It 
affects the smaller vessels by causing 
multilayering of the basement membrane 
and degeneration of the endothelial cells 
and the pericytes that lead to capillary 
occlusion and leakage. DR is divided into 
two main groups namely the non-
proliferative diabetic retinopathy (NPDR) 
and the proliferative diabetic retinopathy 
(PDR) (Suraida et al., 2018). 

     According to the Early Treatment 
Diabetic Retinopathy Study (ETDRS) 
standard classification retinopathy was 
considered present if any characteristic 
lesions as defined by the ETDRS severity 
grading scale were present, including 
microaneurysms, hemorrhages, cotton 
wool spots, intraretinal microvascular 
abnormalities, hard exudates, venous 
beading and new vessels (Li et al., 2018). 

     Choroidal thickness increased 
significantly as the severity worsened 
from mild, moderate NPDR to PDR and 
decreased in panretinal photocoagulation 
(PRP) treated eyes. The subfoveal choroid 
was thicker in eyes with diabetic macular 
edema (DME) than in those without (Kim 
et al., 2013). 

     The pivotal phase III drug trials 
demonstrated that binding diffusible 
vascular endothelial growth factor 
(VEGF) improves visual acuity (VA) in 
the majority of patients. Injections of 
ranibizumab and aflibercept prevent 
progression to PDR in many high risk 
eyes. Ranibizumab injections are as 
effective as panretinal photocoagulation at 

controlling the complications of PDR, 
while causing fewer visual side effects 
(Stewart, 2016). 

     It has been proposed that PRP 
improves the oxygenation of ischemic 
inner retinal layers by destroying some of 
the metabolically highly active 
photoreceptor cells, leading to a greater 
flow of oxygen from the choriocapillaris 
to the inner layers of the retina (Iwase et 
al., 2017). 

     Spectral domain optical coherence 
tomography (SD-OCT) has been recently 
used to examine choroidal morphology 
revealing an irregular shape to the choroid 
scleral interface. The development of 
enhanced depth imaging (EDI)SD-OCT 
has improved visualization of the choroid 
with high resolution cross sectional 
imaging enabling reliable and 
reproducible measurements of full 
choroidal thickness (Rewbury et al., 
2016). 

PATIENTS AND METHODS 

     This study was conducted in 
Ophthalmology Department at Al Hussein 
University Hospital, Faculty of Medicine, 
Al-Azhar University. 

     This study was approved by the 
Ethics Board of Al-Azhar University. 

This was a comparative interventional 
study that included 30 eyes of 15 patients 
having PDR. 

     Patients were recruited from the Retina 
sub specialty clinic of Al-Azhar 
University Hospitals in the period from 
December, 2018 to September, 2019. 
OCT was done at Al-Azhar university 
Hospitals. Approval for the study was 
obtained from the hospital’s ethical 
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committee. All patients received a 
thorough explanation of the study design 
and aims, and were provided with written 
informed consent. All participants 
confirmed their ability to follow study 
instructions. 

Inclusion criteria: Patients with PDR as 
confirmed by fundus fluorescein 
angiography and clear ocular media. 

Exclusion criteria: Retinal detachment, 
intraocular inflammation, previous argon 
laser cessions, history of intravitreal 
injection of anti-VEGFs, ocular media 
opacity interfering with imaging. 

Intervention and outcome measures: 
After meeting all inclusion criteria the 
patients were evaluated by full 
medical/ophthalmic history including: 
Onset and duration of diabetes. History of 
ocular surgeries, History of laser 
intervention, Complete ophthalmic 
examination including (Best corrected 
visual acuity, Slit lamp examination to the 
anterior segment, Detailed fundus 
examination by slit lamp biomicroscopy, 
Measurement of IOP using Goldmann’s 
applanation tonometry) Fundus fluorosien 
angiography (FFA) was done using 
fundus camera Topcon (TRX-50DX) to 
confirm diagnosis of PDR (NVDs, NVEs) 
and macular edema. 

Spectral domain optical coherence 
tomography (SD-OCT) was done to all 
eyes using the Optovue RTVue model 
RT100, Optovue, Inc., Fremont, CA). SD-
OCT this was done before starting PRP, 
one month and three months following the 
third laser cession. The scan pattern used 
on Optovue RTVue was the retina cross 
line which consists of two orthogonally 
oriented 6mm lines consisting of 1024 A-
scans.  The chorioretinal interface is 

adjacent to the zero delay. The retina cross 
line scan has 32 frames averaged, 16 per 
direction, without tracking. These scans 
were marked as the patient’s baseline and 
were used for referencing the subsequent 
scans using the “follow-up” function of 
the SD-OCT, assuring us that the scans 
would be performed in the same position. 
In the horizontal and vertical macular 
scans, measurements of choroidal 
thickness were performed manually using 
the calipers provided by the software on 
the center of the fovea. Choroidal 
thickness was measured from the outer 
limit of the retinal pigment epithelium to 
the choroid- scleral junction. All images 
were taken as close to the fovea as 
possible in order to ensure, to the best 
extent possible, that the same retinal area 
was being scanned . 

Pan Retinal photocoagulation 

     All patients received PRP using argon 
laser photocoagulator, (Zeiss VISULAS 
Trion). PRP was performed in a dark 
room approximately 30 min after the eye 
was pharmacologically dilated with 1% 
tropicamide. A drop of alpha agonist is 
installed to the eye before starting the 
laser cession to avoid spikes of IOP 
elevation. All eyes were anesthetized with 
topical 0.4% Benoxinate hydrochloride 
eye drops. Argon green laser was used 
with a retinal spot size of 100-300?m and 
an intensity of 200 mw–500 mw until a 
gray burn spot was evident. The duration 
of the application was 0.05-0.1s, and the 
total number of spots was approximately 
2,000–2,400. Three laser cessions were 
done with one week apart. After each laser 
cession topical steroids and alpha agonist 
were prescribed to the patients. One 
month and three months after the last laser 
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cession all patients were reevaluated by 
full history taking, ophthalmological 
examination including BCVA, slit lamp 
examination of the anterior segment, 
assessment of the IOP by Goldmann's 
applanation tonometry, detailed fundus 
examination by slit lamp bio microscopy 
and OCT were done. We compare the 
change of subfoveal choroidal thickness 
before and after PRP. 

Statistical analysis: Data were analyzed 
using Statistical package for Social 

Science (SPSS) version 15.0. Quantitative 
data were expressed as mean± standard 
deviation (SD). Qualitative data were 
expressed as frequency and percentage. 

     The following tests were done: 
Independent-samples t-test of significance 
was used when comparing between two 
means. 

Pvalue < 0.05 was considred Significant.  

RESULTS 
 
     The mean age in studied patients was 
57.2 ± 4.4 years with minimum age of 50 
years and maximum age of 65 years 
(range 50 – 65). There were 9 males 
(60%) and 6 females (40%) in studied 

patients . The mean disease duration in 
studied patients was 30 ± 8.7 years with 
minimum duration of 15 years and 
maximum duration of 41 years (range 15 
– 41) - (Table 1). 

 
Table (1): Description of Age, Sex and disease duration in studied Patients. 

Variables Studied patients (N = 15) 
Age (years) Mean  57.2 

±SD 4.4 
Min 50 
Max 65 
Range (50 – 65) 

Sex Male 9 60% 
Female 6 40% 

Disease duration (years) Mean  30 
±SD 8.7 
Min 15 
Max 41 
Range (15 – 41) 

 
     Statistical significant difference  was 
between pre-PRP and 1 month post-PRP 
BCVA in studied patients. BCVA was 
0.41 ± 0.04 in pre-PRP and 0.46 ± 0.02 in 
1 month post-PRP and 3 months post-PRP 
BCVA in studied patients. BCVA was 
0.41 ± 0.04 in pre-PRP and 0.47 ± 0.03 in 
3 months post-PRP. No statistical 
significant difference (p-value > 0.05) 
between pre-PRP and 1 month post-PRP 

sub-foveal choroidal thickness in studied 
patients. Sub-foveal choroidal thickness 
was 269.47 ± 19.29 in pre-PRP and 262.3 
± 9.22 in 1 month post-PRP and 3 months 
post-PRP sub-foveal choroidal thickness 
in studied patients. Sub-foveal choroidal 
thickness was 269.47 ± 19.29 in pre-PRP 
and 255.93 ± 14.31 in 3 months post-PRP. 
No statistical significant difference (p-
value > 0.05) between pre-PRP, 1 month 
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and 3 months post-PRP IOP in studied 
patients. IOP was (14.27 ± 1.2) in pre-
PRP, (14.1 ± 1.12) in 1 month post-PRP. 

And (13.9 ± 1.0) in 3 months post-PRP 
(Table 2). 

Table (2): comparison between pre-PRP, 1 Month and 3 Months post-PRP (BCVA, 
Sub-foveal choroidal thickness, IOP) in studied patients. 

Variables Pre-PRP 
(N = 30 eye) 

1 month Post-PRP 
 (N = 30 eye) 

3 month Post-PRP 
 (N = 30 eye) 

BCVA Mean  0.47 
0.04 

0.42 (< 0.001 HS) 0.4  (< 0.001 HS)  
0.03 ±SD 0.02 

Sub-foveal 
choroidal 
thickness 

Mean  269.47 262.30 (0.073 NS) 255.93 (0.003S) 
14.31 ±SD 19.29 9.22 

IOP Mean  14.27 14.1 (0.581 NS) 13.97 (0.297 NS) 
1.0 ±SD 1.2 1.12 

 

DISCUSSION 
     It is generally recommended that PRP 
should include more than 2000 laser 
applications, but there is only sparse 
documentation available to indicate how 
the treatment should be applied to 
optimize the positive effects and minimize 
the adverse effects. Relevant factors might 
include the number of applications and the 
length of the time intervals between 
treatment sessions. Other clinical 
background parameters such as visual 
acuity (VA) and the severity of 
retinopathy have been shown to predict 
the visual prognosis after PRP (Wong et 
al., 2018). 

     Clinicians now perform PRP using 
various wavelengths including argon 
green (514 nm), krypton red (647 nm), 
diode (810 nm), and tunable dye (560-640 
nm) lasers.  Traditionally laser burns have 
been placed one by one in a grid pattern 
outside the vascular arcades, with spot 
size ranging from 100 to 500 mw and 
pulse durations from 100 to 200 Ms. 
Based on the DRS, at least 1500 PRP 
burns are delivered using this technique. 
Because placing so many laser spots often 

leads to patient discomfort and fatigue, 
PRP is usually performed over several 
sessions (Chappelow et al., 2012). 

     Mechanisms supposed for PRP 
include: Improvement of retinal 
oxygenation (by facilitating oxygen 
diffusion from the choroid), Elimination 
of a portion of the hypoxic retina and the 
vasoprolifrative factors it produces. 
Others have suggested that 
neovascularization may also be inhibited 
by laser-induced alteration of matrix 
metalloproteinase and tissue inhibitors of 
metalloproteinase production by the 
retinal pigment epithelium (Caprara and 
Grimm, 2012). 

     SD-OCT has evolved over a decade as 
one of the most important diagnostic tools 
in ophthalmology. It not only helps us in 
diagnosing the retinal and choroidal 
pathologies but also guides us in 
monitoring the response to treatment 
(Murthy et al., 2016). 

     Imaging the choroid with conventional 
commercial spectral-domain optical 
coherence tomography (SD-OCT) has 
been difficult, mainly because of difficulty 
in signal transmission beyond the retinal 
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pigment epithelium. A recent modification 
to the standard technique, termed 
enhanced depth imaging optical coherence 
tomography (EDI-OCT), was able to 
image the choroid with reasonable clarity 
using commercial SD-OCT (Wong et al., 
2011). 

     The aim of this work was to evaluate 
changes in subfoveal choroidal thickness 
(SFCT) before and after argon laser 
panretinal photocoagulation (PRP) as 
treatment in patients with proliferative 
diabetic retinopathy using optical 
coherence tomography(OCT). The results 
of our study showed that the mean BCVA 
showed statistical significant change one 
month and three months after the third 
PRP cession BCVA changed from 0.41 ± 
0.04 to (0.46 ± 0.02) one month after 
argon Pan Retinal Photocoagulation, and 
changed after three months to 0.47 ± 0.03. 

     The results of our study show that the 
mean subfoveal choroidal thickness has 
no statistical significant difference 
between pre-PRP and 1 month post-PRP 
subfoveal choroidal thickness in studied 
patients. Subfoveal choroidal thickness 
was 269.47 ?m ± 19.29 ?m in pre-PRP, 
and 262.3 ?m ± 9.22 ?m after 1 month 
post-PRP. After three months, there was a 
statistical significant change. Subfoveal 
choroidal thickness was 269.47 ?m ± 
19.29 ?m in pre-PRP and 255.93 ?m ± 
14.31 ?m after 3 months post-PRP. 

     Zhang et al. (2015) reported that 
choroidal thickness decreases 12 weeks 
after PRP, suggesting that PRP may 
reduce choroidal vascular permeability or 
cause atrophy of choroidal vessels over a 
12-week period. The mean SFCT at 
baseline was 309 ± 77 ?m, changing to 
323 ± 78 ?m, 315 ± 75 ?m, 299 ± 68 ?m, 

and 289 ± 71 ?m at 1, 4, 8, and 12 weeks, 
respectively. This constituted a 
statistically significant increase at 1 week 
and a significant decrease at 12 weeks. 
The mean baseline CMT was 294 ± 92 
?m, which increased significantly 1 week 
after PRP to 344 ± 123 ?m, remaining 
higher at 4 weeks (340 ± 117 ?m) and 8 
weeks (318 ± 100 ?m), but subsiding to 
baseline at 12 weeks (311 ± 96 ?m). 

     Zhang et al. (2015) presented three 
hypotheses regarding the observed 
decreases in choroidal thickness: 

1. Thermal damage by photocoagulation 
spreads to the choroid which 
consequently interferes with choroidal 
reperfusion or reorganization, and 
results in a reduction in SFCT. 

2. PRP damages the RPE and decreases 
VEGF secretion which results in 
decreased dilation and permeability of 
the choroidal vessels. 

3. The outer retina is destroyed and the 
hypoxic inner retina comes closer to 
the highly saturated choriocapillaris, 
which then improves the hypoxic state. 
Autoregulation decreases the choroidal 
blood flow and causes a decrease in 
SFCT. 

     Ohara et al. (2018) reported that SFCT 
significantly decreased after PRP, which 
continued for 6 months after treatment. 
The SFCT before PRP treatment was 
268.6 ± 104.5 µm (mean ± standard 
deviation) and was significantly decreased 
at 1, 3, and 6 months after PRP 254.5 ± 
105.3, 254.2 ± 108.2, and 248.1 ± 101.8 
µm, respectively. 

     Roohipoor et al. (2016) showed that 
Subfoveal CT significantly decreased at 
10 months compared with baseline in the 
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PRP group (320.8 ± 57.7) ?m at baseline 
to (297 ± 66.3) ?m at 10 months, P = 
0.01). The best-corrected visual acuity did 
not change after treatment, and there was 
no correlation between BCVA and 
choroidal thickness. 

     Okamoto et al. (2016) report that the 
mean subfoveal choroidal thickness was 
reduced significantly from (327.4) ?m at 
the baseline to (286.3) ?m at 1 month and 
(285) ?m at 3 months after PRP. After 
PRP, the best-corrected visual acuity, 
intraocular pressure, and HbA1c did not 
change significantly. 

     On the other hand, our study disagreed 
with a study conducted by Cho et al. 
(2013) which showed that PRP induced 
increases in both SFCT , SFCT before 
PRP was (318.1±96.5)?m and increased to 
(349.9±108.3)?m (P=0.001) after PRP. 

CONCLUSION 
     Proliferative Diabetic Retinopathy 
cases treated by pan retinal 
photocoagulation presented by significant 
improvement in BCVA, NO significant 
change in sub foveal choroidal thickness 
noticed after one month but there is a 
significant change after three months and 
I.O.P. had no significant change. 
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التغیر في سمك المشیمیة تحت مركز الإبصارقبل 
وبعداستخدام اللیزر الكلي للشبكیة في حالات اعتلال الشبكیة 
السكري التكاثري باستخدام جھاز الأشعة الضوئیة المقطعیة 

  المترابطة ذات المجال الطیفي
  أواب السید عطیھ السید، حسن متولي بیومي، د سلیم محمد القاضيمحم

  جامعة الأزھر، كلیة الطب ،قسم طب وجراحة العیون

ث: ة البح دان  خلفی ي فق ة إل باب المؤدی ث الاس كري ثال بكي الس تلال الش د الإع یع
كر  ي الس ي مرض ر ف نالبص ر م ر أكث ن العم الغین م ا. الب ین عام دة و خمس اك ع ھن

لاج الا رق لع اف ط دم وإیق كر بال ي الس التحكم ف ام ك ا الع كري منھ بكي  الس تلال الش ع
الكي  بكیة ك اص بالش ا الخ دم ومنھ دھون بال ل ال دم وتقلی غط ال ي ض تحكم ف دخین وال الت
م  ة الجس ده وإزال ة جدی ھ دموی وین أوعی ادة لتك واد مض ن م اللیزر وحق بكیة ب ي للش الكل

  الزجاجي.

ث: ن البح دف م ا الھ أثیرالكي ب ع ت ة تتب مك طبق ي س ین عل بكیة الع زر لش لأرجون لی
  المشیمیة تحت مركز الإبصار في مرضي اعتلال الشبكیة السكري.

ث: رق البح ي وط تلال  المرض رض إع ابة بم ا مص ین عین ي ثلاث ة عل ل الدراس م عم ت
ل  ار قب ز الإبص ت مرك یمیة تح ة المش مك طبق اس س م قی ث ت كري حی بكیة الس الش
ي  ال الطیف ة ذات المج عة المقطعی تخدام جھازالأش ین باس بكیة الع ي لش ي الكل د الك وبع

ابون ب ي المص ي المرض ة ھ ي الدراس اییر الإدراج ف ت مع د كان إعتلال المترابط.وق
تبعاد  م اس د ت ین. وق ل الع ات داخ ود عتام دم وج ع ع اثري م كري التك بكیة الس الش
زر  ون لی ابق  للأرج تخدام س بكي واس ال الش ین والإنفص ل الع ات داخ ود التھاب وج
ول  ة تح ود أي عتام دة ووج ة جدی ة دموی وین أوعی ادة لتك ة مض واد دوائی ن م وحق

ي ك اریخ مرض ذ ت م أخ بكیة.وقد ت ویر الش رة دون تص ة وفت ة بدای من معرف ل یتض ام
ار  دة الإبص اس ح منا قی یلالھم متض ین تفص ص الع م فح كرللمریض وت رض الس م
ین  غط الع اس ض ین وقی ن الع امي م زء الأم ص الج ار وفح دة الإبص اس لح ل قی وأفض
تخدام  ین باس یمي للع لاف المش ي الغ ة عل عة مقطعی ل أش م عم م ت ین ث اع الع ص ق وفح

ة المتر عة المقطعی بكي جھازالأش تلال الش لاج الإع م ع م ث ي ث ال الطیف ة ذات المج ابط
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عة  ل أش م عم زر ث ون لی طة الأرج بكیة بواس ي للش تخدام الك اثري باس كري التك الس
  مقطعیة علي مشیمیة العین بعد شھر وبعد ثلاثة أشھر من أخر جلسة لیزر.

ائج: مك  النت ذكرفي س تلاف ی دث اخ م یح زر ل ون لی ة أرج ر جلس ن آخ ھر م د ش بع
ت المش یمیة تح مك المش د أن س ھر وج ة أش د ثلاث ا بع ار، أم ز الإبص ت مرك یمیة تح

م  ھر ول ة أش د ثلاث ھر وبع د ش نت بع د تحس ار ق دة الإبص ل وأن ح د ق ار ق ز الإبص مرك
  یحدث أي تغیر یذكر في ضغط العین.

تنتاج: ي  الإس طة الك اثري بواس كري التك بكي الس تلال الش ي الإع لاج مرض ع
ر نقص الأرجون لیزرأظھ ة ب د ثلاث ار بع ز الإبص ت مرك یمیة تح مك المش ي س ا ف

دث  م یح ھ ل د أن نت ، ووج د تحس ار ق دة الإبص ا أن ح ة لیزر،كم ر جلس ن آخ ھر م أش
  تغییر في ضغط العین.

  


