
 
 
Al-Azhar Med. J.                   Vol. 47(3), July, 2018, 661-670 
DOI  :  10.12816/0052824 

659 

 

COMPARISON BETWEEN CHANGES OF 
PARAFOVEAL OUTER PLEXIFORM-INNER 

NUCLEAR LAYERS THICKNESS AND CHANGES 
OF PARAFOVEAL GANGLION CELL LAYER 

THICKNESS AFTER INTRAVITREAL 
RANIBIZUMAB INJECTION FOR DIABETIC AND 

BRANCH VEIN OCCLUSION RELATED 
MACULOPATHY  

By 
 

Mostafa Farid Mohammed Al-Neklawy 

Ophthalmology Department, Faculty of Medicine, Al-Azhar University, Cairo, Egypt 

E-mail: mostafafarid80@gmail.com; Tel.:00201061014849-00966545636346 

 ABSTRACT 

Background: Optical coherence tomography (OCT) has enabled objective measurement of macular 
thickness in diabetic and branch retinal vein occlusion (BRVO) associated macular edema (ME). Recent 
advances in OCT with higher resolution enabled segmentation of the individual retinal layers, quantification 
of the thickness of retinal layers and qualitative evaluation of lesions in individual layers. 

Objectives: Studying the changes of parafoveal outer plexiform-inner nuclear layers thickness (OPINLT) 
and changes of parafoveal ganglion cell layer (GCL) thickness at the thickest parafoveal point after single 
injection of ranibizumab in patients with ME caused by diabetic retinopathy (DR) or BRVO. 

Patients and Methods: The present study included 36 eyes of 30 patients (21 males and 9 females, mean age 
was 52.87±7.56 years old). All patients had single intravitreal injection of 0.5 mg (0.05 mL of 10 mg/mL) of 
ranibizumab (bilaterally in 6 patients and unilaterally in 24 patients) for treatment of ME caused by DR or 
BRVO. OCT images were taken preoperatively, and one month after intravitreal ranibizumab injection for all 
participants using spectral OCT SLO combination imaging system. Foveal thickness was measured. 
Parafoveal measurements were obtained at the thickest parafoveal point (1200 ?m from foveal center) in the 
superior, nasal, inferior and temporal parafoveal sectors. Parafoveal measurements included parafoveal 
thickness, OPINLT, isolated GCL thickness and GCL-IPL thickness (GCIPLT). 

Results: The study included 30 eyes with diabetic ME caused by moderate to severe non-proliferative 
diabetic retinopathy (NPDR) or early proliferative diabetic retinopathy (PDR); 17 eyes with cystoid macular 
edema (CME) and 13 eyes with diffuse macular edema (DME), in addition to 6 eyes with CME due to 
BRVO. As regards changes of participants' best corrected visual acuity (BCVA) and foveal thickness, there 
was a statistically significant improvement in BCVA mean value from 0.36±0.19 preoperatively to be 
0.7±0.27 one month after injection, and statistically significant decrease in mean foveal thickness from 
342.64±110.04 ?m preoperatively to be 249.55±68.90 ?m one month after injection. As regards total 
parafoveal thickness, there was statistically significant decrease in mean parafoveal thickness of the 
participants in each parafoveal sector after injection and the postoperative parafoveal thickness mean values 
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were higher in the superior and nasal sectors. As regards detailed segmented parafoveal measurements, there 
were statistically significant decrease in both OPINLT and GCIPLT mean values in all parafoveal sectors 
after injection. By further analysis of isolated GCL, the present study results have shown that the changes of 
GCL mean thickness in each parafoveal sector were not statistically significant. In addition, preoperative and 
postoperative GCL thickness mean values were higher in the superior and nasal sectors. 

Conclusion: OPINLT and GCIPLT decreased significantly at the thickest point of parafoveal area after 
single intravitreal ranibizumab injection for treatment of ME caused by DR or BRVO, while isolated GCL 
thickness did not change significantly after injection. It was proven also that GCL which contains the cell 
bodies of ganglion cells (GCs) was proven to be the least affected layer by ME. 

Key words: outer plexiform layer, inner nuclear layer, ganglion cell layer, inner plexiform layer, parafoveal 
thickness, ranibizumab, diffuse macular edema, cystoid macular edema, diabetic retinopathy, branch retinal 
vein occlusion. 

 
INTRODUCTION 

     Macular edema (ME) is the main cause 
of visual loss in diabetic patients. Retinal 
neuronal abnormalities are present well 
before the retinal microvascular injury 
(Murakami and Yoshimura, 2013). 

     Somfai et al. (2007) showed significant 
thinning of macular nerve fiber layer 
(NFL) in eyes with diffuse macular edema 
(DME). Increased vasopermeability 
occurs as a result of breakdown of the 
blood retinal barrier (BRB). Altered BRB 
leads to interstitial fluid accumulation 
within the retina and, in some cases, cyst 
formation, particularly in the perifoveal 
retina (Murakami and Yoshimura, 2013). 

     Spectral domain optical coherence 
tomography (SD-OCT) is fast becoming 
the current standard of care for the 
detection and assessment of diabetic ME. 
Retinal thickness measurements by SD-
OCT have also been used for deciding the 
management and monitoring of the 
disease. Recent advances in SD-OCT have 
provided better delineation of the 
structural changes and fine lesions in the 
individual retinal layers (Tripathy et al., 
2015). 

     The morphological patterns of diabetic 
ME on OCT are generally classified into 

sponge-like DME, cystoid macular edema 
(CME), subretinal detachment, and 
vitreomacular interface abnormalities 
(Yasser and Heba, 2013). 

     Clinically, significant macular edema 
(CSME) is a clinical diagnosis and is 
defined by the Early Treatment Diabetic 
Retinopathy Study (ETDRS) as: Retinal 
thickening within 500 µm of the macular 
center, hard exudates within 500 µm of 
the macular center with adjacent retinal 
thickening or one or more disc diameters 
of retinal thickening, part of which is 
within one disc diameter of the macular 
center (Nguyen et al., 2012). 

     Retinal vein occlusion (RVO) is the 
second most common cause of retinal 
vascular disease after diabetic retinopathy 
(DR). Chronic ME is the most common 
cause of persistent poor visual acuity 
following branch retinal vein occlusion 
(BRVO) (Gerding et al., 2015). 

     Anti-vascular endothelial growth 
factors (anti-VEGF) therapy has been 
established as a first-line therapy for 
diabetic ME and indicated for treatment of 
patients with ME following branch retinal 
vein occlusion (BRVO). The overall 
efficacy of anti-VEGF therapy for both 
anatomic and functional improvement has 
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been established in multiple studies (Ruia 
et al., 2016). The central retinal thickness 
is correlated modestly with visual 
impairment and changes paradoxically 
after treatments compared to the visual 
acuity (Murakami and Yoshimura, 2013). 

     The present work aimed to compare 
the changes of parafoveal combined outer 
plexiform-inner nuclear layers thickness 
(OPINLT), with the changes of parafoveal 
ganglion cell layer (GCL) thickness after 
intravitreal single injection of 
Ranibizumab in patients with macular 
edema (ME) caused by diabetic 
retinopathy (DR) or branch retinal vein 
occlusion (BRVO). 

PATIENTS AND METHODS 

     This prospective non-randomized 
interventional study included 36 eyes of 
30 patients (21 males and 9 females, mean 
age was 52.87±7.56 years old; range (R): 
30-62 years). Six patients had bilateral 
injection and 24 patients had unilateral 
injection of intravitreal ranibizumab in 
Almouwasat Hospital (Jubail Industrial 
city, KSA) during the period between 
October, 2017 and March, 2018, for 
treatment of ME caused by moderate to 
severe non proliferative diabetic 
retinopathy (NPDR), early proliferative 
diabetic retinopathy (PDR) or BRVO. All 
patients provided informed consents prior 
to injection. Patients with uncontrolled 
diabetes mellitus (DM) or hypertension at 
time of injection, patients with abnormal 
glycosylated hemoglobin (Hb A1c), and 
patients using systemic medications which 
may cause retinopathy such as 
chloroquine were excluded. Patients with 
media opacity such as corneal opacities or 
dense cataract which may cause artifacts 
and reduction of the signal strength of 

OCT images, patients with advanced DR 
such as diabetic vitreous hemorrhage or 
vitreomacular traction, patients with age 
related maculopathy, patients with myopic 
chorioretinal degenerations and patients 
with advanced open angle glaucoma or 
rubeotic glaucoma were excluded. 
Patients with history of cataract surgery in 
the last year before injection, patients with 
history of previous intravitreal injections 
and non-responders after the present study 
ranibizumab injection were also excluded. 
Detailed personal history, general medical 
history, and detailed ophthalmologic 
history (including history of ocular 
diseases, medications, investigations, laser 
treatment and ocular surgeries) were taken 
at base-line for all participants. Full 
ophthalmologic examination including the 
refraction, unaided visual acuity, best 
corrected visual acuity (BCVA); using 
Snellen's decimal format, pupillary 
examination, slit lamp examination of the 
anterior segment, applanation tonometry, 
and dilated fundus examination of the 
macula, disc, retinal blood vessels and 
retinal periphery by slit lamp 
biomicroscopy were done at base line 
examination and at the follow up visits 
after injection.  

Anti-VEGF treatment: All eyes had 
single intravitreal injection of 0.5 mg 
ranibizumab (0.05 mL of 10 mg/mL 
LUCENTIS solution). 

Macular OCT: OCT images were taken 
preoperatively and one month 
postoperatively for all participants using 
spectral OCT SLO combination imaging 
system (OPKO instrumentation, USA). 
The foveal thickness was measured. The 
parafoveal measurements were obtained at 
the thickest point 1200 ?m from foveal 
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center in the four parafoveal sectors 
according to the ETDRS macular grid. 
The parafoveal measurements in the 
present study included parafoveal 
thickness, OPINLT, isolated GCL 
thickness and combined ganglion cell-
inner plexiform layers thickness 
(GCIPLT). 

Statistical Analysis: All preoperative and 
postoperative data including the best 

corrected visual acuity, foveal thickness 
and parafoveal measurements of the 
participants were statistically analyzed 
using GraphPad Software paired t-test. 
The data obtained including the mean, 
range (R), and the standard deviation 
(S.D) were used to obtain probability (P) 
value, and P value less than 0.05 was 
considered statistically significant. 

RESULTS 
          

     The present study included 24 patients 
with diabetic maculopathy (16 males and 
8 females, mean duration of diabetes was 
13.4±5.96, R: 8-36), and six patients with 
BRVO (5 males and one female). As 
regard patients with diabetic maculopathy; 
8 patients were only diabetic, 9 patients 
were diabetic and hypertensive, and 7 
patients were diabetic, hypertensive and 
hyperlipidemic. Eyes with DR included 30 
eyes: 7 eyes with moderate NPDR, 15 
eyes with severe NPDR and 8 eyes with 
early PDR (according to ETDRS grading). 
As regards preoperative diabetic ME 17 
eyes had CME and 13 eyes had DME. As 
regards patients with BRVO three patients 
were hypertensive and the other three 
patients were hypertensive and 
hyperlipidemic. Eyes with BRVO 
included 6 eyes: two eyes with upper 
temporal BRVO, 2 eyes with lower 
temporal BRVO, and another two eyes 
with macular branch vein occlusion 

(BVO). All included eyes with BRVO had 
preoperative CME. No patients had 
postoperative complication or significant 
rise in intraocular pressure (IOP). 

     There was a statistically significant 
improvement in BCVA mean value of the 
participants from 0.36±0.19 
preoperatively to be 0.7±0.27 one month 
after injection. 

     There was a statistically significant 
decrease in the mean foveal thickness of 
the participants from 342.64±110.04 ?m 
preoperatively to be 249.55±68.90 ?m one 
month after injection. 

     There was a statistically significant 
decrease in mean parafoveal thickness of 
the participants at the thickest point in 
each parafoveal sector. Postoperative 
parafoveal thickness mean values were 
relatively higher in the superior and nasal 
sectors (Table 1). 
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Table (1): Changes of parafoveal thickness in the parafoveal sectors (mean ± S.D) 

Thickness 
 

Parafoveal 
sectors 

Preoperative 
parafoveal mean 

thickness 

Postoperative 
parafoveal mean 

thickness 
P Value 

Superior 396.67±84.92 ?m 343.75±54.98 ?m ˂ 0.05 
Nasal 422.92±128 ?m 350.58±67.81 ?m ˂0.05 

Inferior 415.83±111.78 ?m 342.92±76.94 ?m ˂0.05 
Temporal 376.67±113.02 ?m 328.75±92.62 ?m ˂0.05 

 
     There was a statistically significant 
decrease in mean OPINLT of the 
participants in each parafoveal sector. 

Postoperative OPINLT mean values were 
relatively higher in the superior and nasal 
sectors (Table 2). 

 
Table (2): Changes of parafoveal OPINLT in the parafoveal sectors (mean ± S.D) 

OPINLT 
 

Parafoveal        
sectors 

Preoperative 
mean thickness 

Postoperative 
mean thickness P Value 

Superior 112.08±44.28 ?m 85±29.42 ?m ˂ 0.05 
Nasal 104.17±39.27 ?m 73.33±10.62 ?m ˂ 0.05 

Inferior 100.42±35.34 ?m 71.33±16.48 ?m ˂ 0.05 
Temporal 84.58±29.09 ?m 63.33±13.63 ?m ˂ 0.05 

 
     The changes of participants GCL mean 
thickness in each parafoveal sector were 
not statistically significant. Preoperative 

and postoperative GCL thickness mean 
values were higher in the superior and 
nasal sectors (Table 3). 

 
Table (3): Changes of parafoveal GCL thickness in the parafoveal sectors (mean±S.D) 

 
     There was a statistically significant 
decrease in mean GCIPLT of the 
participants in each parafoveal sector. 

Postoperative GCIPLT mean values were 
higher in the superior and nasal sectors 
(Table 4). 

 
 
 
 
 
 

GCL thickness 
 

Parafoveal 
sectors 

Preoperative 
mean thickness 

Postoperative 
mean thickness P Value 

Superior 72.92±20.33 ?m 70.83±22.66 ?m > 0.05 
Nasal 71.43±7.61 ?m 70±9.87 ?m > 0.05 

Inferior 68.46±15.18 ?m 65.42±16.62 ?m > 0.05 
Temporal 64.38±12.36 ?m 61.88±9.19 ?m > 0.05 
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Table (4): Changes of parafoveal GCIPLT in the parafoveal sectors (mean±S.D) 

GCIPLT 
 

Parafoveal 
sectors 

Preoperative 
mean thickness 

Postoperative 
mean thickness P Value 

Superior 105±14.41 ?m 94.44±17.23 ?m ˂ 0.05 
Nasal 105.63±11.26 ?m 101.88±13.25 ?m ˂ 0.05 

Inferior 95±10.74 ?m 89.89±11.96 ?m ˂ 0.05 
Temporal 100±12.77 ?m 88.75±11.63 ?m ˂ 0.05 

 

Case report 
Case no. (1): 37 years old diabetic and hypertensive male with preoperative right CME 
and left DME (Figures: 1-5): 

 

Figure (1): Preoperative (a) and postoperative (b) horizontal line scan of right macular 
OCT showed marked decrease of OPINLT and GCIPLT in parafoveal temporal 
and nasal sectors after injection (T: temporal, N:nasal). 

 

Figure (2): Preoperative (a) and postoperative (b) horizontal line scan of right macular 
OCT showed mild decrease of GCL thickness in parafoveal temporal and nasal 
sectors after injection. 

 

Figure (3): Preoperative (a) and postoperative (b) vertical line scan of right macular OCT 
showed marked decrease of OPINLT and GCIPLT in parafoveal superior and 
inferior sectors after injection (S: superior, I: inferior). 

 

Figure (4): Preoperative (a) and postoperative (b) vertical line scan of right macular OCT 
showed relatively stable GCL thickness in parafoveal superior and inferior 
sectors after injection. 
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Figure (5): Preoperative (a) and postoperative (b) horizontal line scan of left macular OCT 
showed marked decrease of OPINLT and GCIPLT in parafoveal nasal and 
temporal sectors after injection. 

Case no. (2): 48 years old hypertensive male with preoperative right inferior macular BVO 
(Figures: 6-7): 

 

Figure (6): Preoperative (a) and postoperative (b) horizontal line scan of right macular 
OCT showed marked decrease of OPINLT and GCIPLT in parafoveal temporal 
and nasal sectors after injection. 

 

Figure (7): Preoperative (a) and postoperative (b) vertical line scan of right macular OCT 
showed mild decrease of GCL thickness in the superior parafoveal sector and 
mild increase of GCL thickness in the inferior parafoveal sector after injection. 

Case no. (3): 38 years old diabetic female with preoperative left diffuse and CME (Figure: 
8): 

 

Figure (8): Preoperative (a) and postoperative (b) horizontal line scan of left macular OCT 
showed mild decrease of GCL thickness in the nasal parafoveal sector and 
stable GCL thickness in the temporal parafoveal sector after injection. (While 
OPINLT and GCIPLT showed marked decrease after injection). 

 

 

 



 
 

MOSTAFA FARID MOHAMMED AL-NEKLAWY 

 

666 

Case no. (4): 53 years old hypertensive male with left upper temporal BRVO (Figures: 9-
10): 

 

Figure (9): Preoperative (a) and postoperative (b) horizontal line scan of left macular OCT 
showed stable GCL thickness in the nasal parafoveal sector and mild increase 
of GCL thickness in the temporal parafoveal sector after injection. (While 
OPINLT and GCIPLT showed marked decrease after injection). 

 

Figure (10): Preoperative (a) and postoperative (b) vertical line scan of left macular OCT 
showed stable GCL thickness in the superior and inferior parafoveal sectors 
after injection. (While OPINLT and GCIPLT showed marked decrease after 
injection).

DISCUSSION 
     OCT shows several types of foveal 
morphologies in diabetic and BRVO 
associated ME. Cystoid spaces are formed 
mainly in the INL and OPL, which has 
been supported by histologic reports. 
Sponge-like retinal swelling at the fovea 
occurs in the OPL. SD-OCT has enhanced 
the understanding of retinal anatomical 
changes in DR (Trichonas and Kaiser, 
2014). 

     Ana et al. (2010) reported that the 
thickness of OPL and INL in normal 
subjects were relatively constant in the 
parafoveal area. Jampel et al. (2009) 
reported that the normal average distance 
from the foveal pit to the thickest point in 
the parafoveal annulus was 1240±138 ?m 
where GCL might be 8 to 10 cells thick, 
and this height of parafoveal annulus 
relative to the foveal pit did not change 

with age and would, therefore, seem to be 
a better marker of neuronal tissue health 
than the average retinal thickness of the 
entire macula. 

     Murakami and Yoshimura. (2013) have 
reported that significant thinning of 
macular NFL was found in eyes with 
diabetic DME supporting the view that 
there may be neuronal loss in NFL in eyes 
with DR. OCT images of the present study 
have shown marked thinning of NFL due 
to CME or DME.  In addition, ganglion 
cell synapses of the IPL were proved to be 
the largest part of each ganglion cell; 
forming an extensive branching dendritic 
arbour, while the cell body in (GCL) and 
axon in (NFL) are relatively small 
compared to this dendritic tree (Kotowski 
et al., 2012). So, the present study 
considered analysis of changes of 
parafoveal GCIPLT in addition to 
parafoveal isolated GCL thickness. 
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     In the light of the present study, the 
foveal thickness, parafoveal thickness, 
OPINLT and GCIPLT decreased 
significantly after single ranibizumab 
injection. Isolated GCL (which contains 
the ganglion cells (GCs) bodies) did not 
decrease in thickness significantly after 
injection, so the decrease in GCIPLT 
thickness was mostly due to thinning of 
IPL (the layer of GCs dendrites). 

     Ebneter et al. (2016) reported that 
decrease of central retinal thickness after 
treatment of diabetic ME using intravitreal 
ranibizumab injection was associated with 
better visual acuity gain. The results of the 
present study were supportive to these 
results as postoperative decrease in mean 
foveal thickness of the participants was 
associated with improvement of BCVA 
mean value. 

     Waris et al. (2015) reported that the 
superior and nasal quadrants were thickest 
at the parafoveal and perifoveal areas of 
normal individuals. Mwanza et al. (2011) 
reported that parafoveal mean GCIPLT 
was higher in the superior and nasal 
sectors. The results of the present study 
were supportive to the results of the 
above-mentioned authors as parafoveal 
thickness and GCIPLT measurements 
after treatment were higher in the superior 
and nasal sectors. 

     By analysis of the present study 
parafoveal measurements after treatment, 
the mean parafoveal thickness, mean GCL 
thickness and mean GCIPLT were higher 
than normal parafoveal average values 
recorded by different studies because the 
present study evaluated these parafoveal 
measurements at the thickest parafoveal 
point. 

     By analysis of parafoveal GCL 
thickness changes in the present study, 
minority of eyes had thicker GCL after 
injection. It may be due to optical 
variations caused by reduction of edema 
in surrounding retinal layers . 

     Beck et al. (2016) showed that GCL 
thickness decreased significantly after 
unilateral long term therapy with 
ranibizumab for subfoveal and juxtafoveal 
neovascular age related macular 
degeneration compared to the non-injected 
fellow eye, while the decrease in retinal 
NFL was not significant. The present 
study showed that there was minor non-
significant decrease in GCL thickness at 
the thickest point in all sectors of the 
middle ring of the ETDRS macular grid 
(the parafoveal area) after single injection 
of ranibizumab for treatment of DME or 
CMD in patients with DR or BRVO, 
while there was significant decrease in 
GCIPLT. The progressive thinning of 
GCL in the study of (Beck et al., 2016) 
was expected to be due to repeated 
injection of ranibizumab with IOP 
fluctuations, the degenerative nature of 
age related maculopathy or due to 
different GCL thickness monitoring 
location. 

     Somfai et al. (2007) reported 
significant increase of GCIPLT and outer 
nuclear layer (ONL) thickness in eyes 
with DME. The present study showed 
increased parafoveal GCIPLT and 
OPINLT in eyes with DME or CME prior 
to injection, while the present study didn't 
include ONL thickness analysis. 

CONCLUSION 
     At the parafoveal height, OPINLT and 
GCIPLT decreased significantly after 
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single intravitreal ranibizumab injection 
for treatment of ME caused by DR or 
BRVO, while isolated GCL thickness did 
not change significantly after injection. 
GCL which contains the cell bodies of 
GCs was proven to be the least affected 
layer by ME. Further histologic and OCT-
based larger studies for analysis of GCL 
changes during ME and after anti-VEGF 
therapy may be recommended. 
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المقارنة بین تغیرات سمك الطبقة الضفیریة الخارجیة و 
النوویة الداخلیة و تغیرات سمك طبقة الخلایا العقدیة في 

المنطقة المجاورة لمركز الماقولة بعد حقن الجسم الزجاجي 
بعقار (رانیبیزوماب) لعلاج إعتلال الماقولة السكري أو الناتج 

  عن إنسداد الورید الفرعي بالشبكیة
  فرید محمد النكلاوي مصطفى

  جامعة الأزھر - كلیة الطب (بنین) -قسم طب و جراحة العین

ث : ة البح الات  خلفی ي ح ة ف مك الماقول اس س ي قی وافقي ف ي الت ري المقطع ح البص تخدم الماس یس
ي  دم ف د ساھم التق الإرتشاح الناتجة عن إعتلال الشبكیة السكري أو إنسداد الورید الفرعي بالشبكیة، وق

زة  ا أجھ ة م بكیة و دراس ات الش اس طبق یم وقی ى تقس ؤخراً عل وافقي م ي الت ري المقطع ح البص الماس
ة  ة وطریق ات الإكلینیكی ین العلام رابط ب م الت ین فھ ى تحس اعد عل ا یس دة، مم ى ح ة عل ل طبق یصیب ك

  تطور المرض في حالات الإرتشاح الكیسي و الإنتشاري للماقولة.

ة مقارنة التغیرات ا الھدف من البحث: لتي تحدث في سمك الطبقة الضفیریة الخارجیة و النوویة الداخلی
ة المجاورة لمركز  ر سمكاً بالمنطق ي النقطة الأكث ة ف ا العقدی معاً بالتغیرات التي تحدث في طبقة الخلای
ن  الماقولة بعد حقن الجسم الزجاجي مرةً واحدةً بعقار رانیبیزوماب لعلاج إرتشاحات الماقولة الناتجة ع

  ل الشبكیة السكري أو إنسداد الورید الفرعي بالشبكیة.إعتلا

رق ي و ط ث: المرض اً ( البح ین مریض اً لثلاث ین عین تةٍ و ثلاث ى س ة عل ت الدراس لاً و  ٢١أجری  ٩رج
مجم  ٠٫٥عاماً، وقد تم حقن الجسم الزجاجي ب  ٧٫٥٦±٥٢٫٨٧سیدات)، و كان المتوسط العمري لھم 

ةٍ و عشرین من عقار رانیبیزوماب، و قد تم حق دة لأربع ن عینٍ واح ن العینین لستة من المرضى و حق
م الزجاجي، و المرضى المصابین  ن الجس م بحق ذین سبق علاجھ مریضاً. و قد تم إستبعاد المرضى ال
دم  ة بسبب تق إعتلال الماقول بنزیف الجسم الزجاجي أو الشد الزجاجي الشبكي، والمرضى المصابین ب

ا مفتوحة العمر أو قصر النظر الشدی ن الجلوكوم ةٍ م د. كما تم إستبعاد المرضى المصابین بدرجةٍ متقدم
ن و  ل الحق ین قب ص الإكلینیكي الكامل للع م عمل الفح د ت ة المستحدثة. و ق ا التوعی الزاویة أو جلوكوم
ح البصري المقطعي  ذ قیاسات الشبكیة باستخدام الماس م أخ د ت ن، و ق د الحق خلال زیارات المتابعة بع

فقي قبل الحقن و بعد شھرٍ من حقن عقار رانیبیزوماب. وقد اشتملت ھذه القیاسات على قیاس سمك التوا
ر  د النقطة الأكث ة عن ا الأربع ي قطاعاتھ ة ف ز الماقول ة المجاورة لمرك مركز الماقولة و قیاسات المنطق
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ة المجاورة لم ١٢٠٠سمكاً ( د اشتملت قیاسات المنطق ة میكرون من مركز الشبكیة) . و ق ز الماقول رك
على قیاس سمكھا الكلي، و قیاس سمك الطبقة الضفیریة الخارجیة و النوویة الداخلیة معاً، وقیاس سمك 

 طبقة الخلایا العقدیة منفردةً، و قیاس سمك طبقة الخلایا العقدیة و الضفیریة الداخلیة معاً.

ن مراحل إعتلال الشبكیة إشتملت الدراسة على ثلاثین عیناً مصابةً بإرتشاح الماقو النتائج: اتج ع لة الن
ة (  كري المختلف ي و  ١٧الس ة الكیس اح الماقول ابةً بإرتش اً مص ة  ١٣عین اح الماقول ابةً بإرتش اً مص عین

د  داد الوری ن إنس اتج ع ي الن ة الكیس اح الماقول ابةٍ بإرتش ونٍ مص تة عی ى س افة إل اري)، بالإض الإنتش
د  الفرعي للشبكیة. و قد سجلت نتائج الدراسة دة الإبصار بع ي متوسط ح حدوث إرتفاعٍ ھامٍ إحصائیاً ف

اً  ة انخفاضاً ھام ز الماقول اض متوسط سمك مرك حوباً بانخف تصحیح معامل الإنكسار، و كان ذلك مص
ي  ة ف ز الماقول ة المجاورة لمرك إحصائیاً. وقد حدث أیضاً انخفاضٌ ھامٌ إحصائیاً لمتوسط سمك المنطق

ھرٍ  د ش ة بع ا الأربع د قطاعاتھ ة بع ز الماقول اورة لمرك ة المج مك المنطق ط س ان متوس ن، و ك ن الحق  م
ة  ات المنطق یلیة لطبق ات التفص ى القیاس النظر إل داخلي. و ب وي و ال اعین العل ي القط ى ف ن أعل الحق
ة  ي متوسط سمك الطبق اً إحصائیاً ف ة انخفاضاً ھام ائج الدراس جلت نت د س ة فق ز الماقول المجاورة لمرك

ي الضفیریة الخا ة ف ة و الضفیریة الداخلی ا العقدی ة الخلای رجیة و النوویة الداخلیة، و متوسط سمك طبق
رات  ل لتغی ن التحلی دٍ م ن. و بمزی ن الحق قطاعات المنطقة المجاورة لمركز الماقولة الأربعة بعد شھرٍ م

ذه ا رات متوسط سمك ھ ة أن تغی ائج الدراس جلت نت د س ردةً فق ي سمك طبقة الخلایا العقدیة منف ة ف لطبق
ات ع قطاع ار  جمی ن عق ن حق ھرٍ م د ش ائیاً بع ةً إحص ن ھام م تك ة ل ز الماقول اورة لمرك ة المج المنطق

د  ل و بع داخلي قب وي و ال ي القطاعین العل ى ف ان أعل ة ك ذه الطبق رانیبیزوماب كما أن متوسط سمك ھ
  الحقن. 

خلیة، كما تم إنخفاض سمك طبقة تم إنخفاض سمك الطبقة الضفیریة الخارجیة و النوویة الدا الاستنتاج:
د  ة بع ز الماقول ة المجاورة لمرك ر سمكاً بالمنطق ة الأكث د النقط ة عن ة و الضفیریة الداخلی الخلایا العقدی
تلال  ن إع ة الناتجة ع اب لعلاج إرتشاحات الماقول ار رانیبیزوم دةً بعق رةً واح م الزجاجي م ن الجس حق

ردةً الشبكیة السكري أو إنسداد الورید الفرعي ب ة منف ا العقدی ة الخلای ر سمك طبق م یتغی ا ل الشبكیة. بینم
وي  ي تحت ة والت ا العقدی ة الخلای ذه الدراسة أن طبق ائج ھ ل نت ن تحلی ت م د ثب اً إحصائیاً. و ق تغییراً ھام

  أجسام الخلایا العقدیة كانت الطبقة الأقل تأثراً بإرتشاح الماقولة.

  

 


