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ABSTRACT 

Background: Diabetic macular edema (DME) is a leading cause of visual impairment today, and occurs in 

approximately 10% of diabetic patients and 29% of those with disease duration of more than 20 years. 

Objective: To detect the effectiveness of Pars Plana Vitrectomy PPV in treatment of refractory DME, and 

the differences in the anatomical and functional outcomes between PPV with and without internal limiting 

membrane (ILM) peeling. 

Patients and methods: This was a prospective comparative study of 50 eyes of patients with refractory 

DME divided into 2 equal groups: Group A underwent vitrectomy without ILM peeling, and Group B 

underwent vitrectomy with ILM peeling. 

     All patients were subjected to full history and ophthalmic examination including Uncorrected / best 

corrected visual acuity (UCVA/BCVA) expressed in Decimal units, refraction using automated refractometer 

(Topcon KR-800 Auto refractometer), intraocular pressure (IOP) measurement by Goldman Applanation 

tonometer, Slit lamp biomicroscopy to assess cornea, depth of anterior chamber, state of pupil dilatation, lens 

morphology, dilated pupil fundus examination, Fundus Fluorescein Angiography (FFA) to show Features of 

diabetic maculopathy, Optical Coherence Tomography (OCT) To document macular thickness  and 

Multifocal Eletroretinogram (MF ERG) to assess the electrical response in central retinal area. The study was 

done at Al-Azhar University Hospitals between May 2019 and February 2021. 

Results: The mean BCVA in our patients improved from 0.16±0.07 pre-operatively to 0.29±0.11 post-

operatively in group A, and from 0.20±0.10 pre-operatively to 0.36±0.14 post-operatively in group B. This 

showed statistically significant improvements in both groups. The mean CMT in our patients improved from 

495.64±113.37 μm m pre-operatively to 323.24± 63.21 μm post-operatively in group A and from 

515.20±82.47 μm m pre -operatively to 292.96±59.33 μm m post-operatively in group B, and showed 

statistically significant improvements in both groups. P1 amplitude in ring (1+2) of the MF-ERG improved 

from 33.36±9.65 nv/deg2 preoperatively to 43.00±9.51 nv/deg2 at the end of the 3rd month in group A, In 

Group B, it improved from 35.40±10.99 nv/deg2 preoperatively to 42.16±11.84 nv/deg2 at the end of the 3rd 

month. Compared to preoperative values, there were statistically significant differences in both groups.  P1 

latency in ring (1+2) of the MF-ERG improved from 51.12±11.43ms preoperatively to 36.12±8.28 ms at the 

end of the 3rd month, in group A. In Group B, it improved from 54.85±12.03 ms preoperatively to 

39.60±10.09 ms at the end of the 3rd month. Compared to preoperative values there were statistically 

significant differences in both groups. 
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Conclusion: PPV with and without ILM peeling improved refractory DME even without evidence of VMT. 

This improvement was: structural (anatomical) improvement, i.e decrease in the CMT, functional 

improvement, i.e improvement in the BCVA, and macular response detected by MF ERG. 

Keywords: Pars plana vitrectomy, ILM peeling and Refractory Diabetic macular edema. 

 

INTRODUCTION 

     Diabetic retinopathy (DR) is a common 

and specific microvascular complication 

of diabetes which affects 17–54% of 

people with diabetes aged 49–60 years 

and considered one of the leading reasons 

of visual loss among the working 

population mainly due to diabetic macular 

edema (Modarres, 2016). 

     Although the exact pathogenetic 

mechanism responsible for retinopathy is 

not perfectly understood, some studies 

indicate that DR is a neurovascular 

disease of the retina. Retinal 

neurodegeneration occurs even much prior 

to the development of microcirculatory 

abnormalities (Wong et al., 2016). 

     Retinal laser photocoagulation, which 

had been used as a treatment for DME to 

help reduction of visual loss, has 

demonstrated limited ability to regain lost 

vision (Agarwal et al., 2015). 

     Anti -vascular endothelial growth 

factors (VEGFs) have become first line 

therapy in DME patients in improving 

macular edema and visual acuity replacing 

laser photocoagulation (Takamura et al., 

2018). 

     Vitrectomy may be considered in 

patients with DME that is refractory or 

persistent despite laser or intravitreal 

injection. The mechanisms by which 

DME is postulated to improve after 

vitrectomy include a reduction of VMT, 

removal of VEGF, and improve 

oxygenation of the retina (Jung and Lee, 

2019). 

     The present work aimed to compare 

the efficacy of pars plana vitrectomy 

(PPV) with and without peeling of the 

internal limiting membrane (ILM) in cases 

of refractory diabetic macular oedema, 

and to demonstrate the differences in the 

anatomical and functional outcomes 

between both groups. 

PATIENTS AND METHODS 

     This was a prospective comparative 

study carried out on 50 eyes of 48 patients 

with refractory DME. The patients were 

divided into 2 equal groups: 

• Group (A): where PPV was done 

without ILM peeling. 

• Group (B): where PPV was done with 

ILM peeling. 

     This work was carried out at Al-Azhar 

University Hospitals between May 2019 

and February 2021. 

Inclusion criteria: 

• Refractory DME: (central macular 

thickness (CMT)≥ 300 μm after at least 

3 intravitreal injections of anti VEGF). 

• Diabetes Mellitus (DM) type 1 or 2. 

• Best corrected visual acuity (BCVA) ≥ 

6/60. 

• Previous treatment with laser 

photocoagulation for at least 3 months 

before surgery (but no macular 

photocoagulation). 

Exclusion criteria: Chronic macular 

oedema more than 2 years, preoperative 

VA less than 6/60, other conditions 
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associated with macular edema rather than 

diabetes, focal edema , macular ischemia , 

evidence of VMT, and severe ocular 

illness such as advanced glaucoma. 

Preoperative workup: Every patient in 

the study was subjected to history taking 

as well as complete ophthalmological 

examination including visual function 

assessment (BCVA using Snellen’s 

decimal charts and standard Amsler 

chart), anterior segment examination, 

intraocular pressure (IOP) measurement, 

and detailed fundus examination. 

FFA (Topcon Optical Co., Tokyo, Japan) 

was to show features of diabetic 

maculopathy, state of DR and areas of 

capillary drop out, neovascularization, 

intraretinal microvascular abnormality and 

other vascular changes. 

OCT (DRI OCT TRITON PLUS, 

TOPCON, Japan) was to document 

macular thickness, configuration of 

macular oedema, presence of VMT and/or 

taut posterior hyaloid. 

MF ERG (Ronald Consult RETI-port 

gamma plus2): Stimulation and 

recordings of the responses of the MF-

ERG were performed using the ISCEV 

guidelines. By using conjunctival wire 

loop; patient’s pupils were fully dilated 

with 0.5% tropicamide; visual stimulus 

consisted of 61 hexagonal areas. A 

monitor was positioned at a viewing 

distance of 32 cm. 

     The first order kernel of the multifocal 

ERG is formed of a negative wave called 

(N wave) appearing first. Its descending 

limb is formed by the hyperpolarization of 

the OFF-bipolar cells, while its ascending 

limb gives rise to the positive wave (P 

wave) which is mainly due to 

depolarization of ON-bipolar cells. This is 

followed by the descent of P wave due to 

the recovery of the ON- bipolar cells first, 

then the OFF- bipolar cells recovery. 

     The P1 amplitude and latency of the 

first order kernel of the MF ERG from 

two concentric rings centered at the fovea 

were averaged and the mean from each 

ring summation was analyzed. 

The procedure: All patients in the study 

underwent 23 gauge vitrectomy and 

posterior hyaloid removal. In group B 

patients (peeling group), additional ILM 

removal was done. Combined phaco 

vitrectomy was done in 12 cases, 5 in 

group A and 7 in group B. 

Postoperative examination was done on 

the first day postoperatively, one week, 

one month, and three months. While OCT 

and mf ERG were done after 3 months 

postoperatively. 

Ethical consideration: All The patients 

signed consents for intervention including 

advantages, disadvantages, and risks of 

possible complications. 

Statistical analysis: 

     Data were investigated and analyzed 

using SPSS V-20. Quantitative values 

were reported in the form of mean ±SD 

(standard deviation) and range. 

Qualitative data were reported in the form 

of numbers and percentage. The following 

tests were done: Independent-samples t-

test of significance was used when 

comparing between two means. paried 

sample -test of significance was used 

when comparing between related sample 

or Mann-Whitney U test. P-value <0.05 

was considered significant. 
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RESULTS 

 

As regard to the baseline 

characteristics: The mean age of our 

patients was 55.27±5.41 years in group A 

and 57.5±6.87 years in group B. The 

studied cases included 9 (36%) males and 

16 (64%) females in group A and 7 

(30.4%) males and 16 (69.6%) females in 

group B. 

     The mean duration of diabetes was 

11.93±3.57 in group A and 9.79±4.39 in 

group B, The mean preoperative IOP in 

group A was 16.86±2.17 and 17.54±1.58 

in group B, No statistically significant 

difference between groups according to 

baseline characteristics. 

     The mean preoperative BCVA in our 

patients was 0.16±0.07 ranging from 0.1 

to 0.4 in group A and 0.20±0.10 ranging 

from 0.1 to 0.4 in group B. The mean 

postoperative BCVA was 0.29±0.11 

ranging from 0.05 to 0.4 in group A and 

0.36±0.14 ranging from 0.1 to 0.5 in 

group B. Compared to the preoperative, 

this was statistically significant in both 

groups (Table 1). 

 

Table (1): Comparison between Group A and Group B according to BCVA 

Groups 

BCVA 

Group A 

(n=25) 

Group B 

(n=25) 
p-value 

Pre 

Mean±SD 0.16±0.07 0.20±0.10 
0.098 

Range 0.1-0.4 0.1-0.4 

Post 

Mean±SD 0.29±0.11 0.36±0.14 
0.067 

Range 0.05-0.4 0.1-0.5 

Paired Sample t-test 4.985 4.650  

p-value <0.001 <0.001  

 

     The mean preoperative CMT in our 

patients was 495.64±113.37 μm ranging 

from 309 μm to 752 μm in group A and 

515.20±82.47 μm ranging from 334 μm to 

684 μm in group B. The mean 

postoperative CMT was 323.24±63.21 μm 

ranging from 219 μm to 459 μm in group A 

and 292.96±59.33 μm ranging from 146 μm 

to 427 μm in group B. Compared to 

preoperative value This was statistically 

highly significant in both groups (Table 

2). 

 

Table (2): Comparison between Group A and Group B according to CMT 

Groups 

CMT 

Group A  

(n=25) 

Group B  

(n=25) 
p-value 

Pre 

Mean±SD 495.64±113.37 515.20±82.47 
0.597 

Range 309-752 334-684 

Post 

Mean±SD 323.24±63.21 292.96±59.33 
0.067 

Range 219-459 146-427 

Paired Sample t-test 6.743 10.938  

p-value <0.001 <0.001  
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     The mean preoperative P1 amplitude in 

ring (1+2) (nV/degree2) was 33.36±9.65 

ranging from 15 to 60 in group A and 

35.40±10.99 ranging from 18 to 62 in 

group B. The mean postoperative P1 

amplitude in ring (1+2) was 43.00±9.51 

ranging from 18 to 62 in group A and 

42.16±11.84 ranging from 20 to 73 in 

group B. Compared to preoperative value 

this was statistically significant difference 

in both groups. 

     The mean preoperative P1 latency (ms) 

in ring (1+2) was 51.12±11.43 ranging 

from 32 to 70 in group A and 54.85±12.03 

ranging from 31 to 65 in group B. The 

mean post-operative P1 latency (ms) in 

ring (1+2) was 36.12±8.28 ranging from 

20 to 50 in group A and 39.60±10.09 

ranging from 23 to 48 in group B. 

Compared to preoperative value this was 

statistically highly significant difference 

in both groups (Table 3). 

 

Table (3): Comparison between Group A and Group B according to MF-ERG 

Groups 

MF-ERG 

Group A  

(n=25) 

Group B  

(n=25) 
p-value 

Amplitude 

Pre 

Mean±SD 33.36±9.65 35.40±10.99 
0.630 

Range 15-60 18-62 

Post 

Mean±SD 43.00±9.51 42.16±11.84 
0.764 

Range 18-62 20-73 

Paired Sample t-test 3.558 2.291  

p-value 0.009 0.026  

Latency 

Pre 

Mean±SD 51.12±11.43 54.85±12.03 
0.303 

Range 32-70 31-65 

Post 

Mean±SD 36.12±8.28 39.60±10.09 
0.121 

Range 20-50 23-48 

Paired Sample t-test 5.314 5.311  

p-value <0.001 <0.001  

 

Amsler grid test was positive in 6 cases 

(24 %) in group A and 8 cases (32%) in 

group B. 

     Only one eye (0.04%) in group A had 

an iatrogenic break that was treated 

intaoperatively by endo-laser 

photocoagulation and air tamponade with 

postoperative face down positioning. No 

iatrogenic breaks occurred in group B. 

Postoperative vitreous hemorrhage 

developed in 3 cases: one case (0.04%) in 

group A, and 2 cases (0.08%) in group B, 

with spontaneous resolution at 1 month 

postoperatively. 

Three eyes of iridocyclitis occurred in 

phacovitrectomy cases: one eye in group 

A, and 2 eyes in group B. this was treated 

by frequent topical steroid with 

cycloplegic eye drops under topical 

antibiotic cover. 

At the end of study, we had 8 cases 

developed cataract: 5 out of 20 phakic 

eyes in group A (25%), and 3 out of 18 

phakic eyes in group B (16.7%). 
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Figure (1): A case of DME before and after PPV and ILM peeling 

(A) OCT image preoperative. 

(B) Trace array image of MF-ERG preoperative. 

(C) 3-D topography image of MF-ERG preoperative. 

(D) OCT image postoperative. 

(E) Trace array image of MF-ERG postoperative. 

(F) 3-D topography image of MF-ERG postoperative. 

 

DISCUSSION 

     Despite improvement in medical and 

surgical treatments, DR remains one of 

the major causes of visual reduction 

throughout the world. The visual 

reduction always related to DME and/or 

retinal neovascularization (Torabi, 2018). 

     It was found that posterior hyaloid 

strongly adherent  to the retina in diabetic 

eyes making posterior vitreous 

detachment rare in diabetic patients and 

that adherent vitreous may decrease  the 

benefit of intravitreal injection. Therefore, 

some authors have suggested vitrectomy 

with or without removal of ILM for 

treatment of DME (Modarres, 2016). 

     There have been a number of studies 

evaluating the role of vitrectomy for non 

tractional DME and showed variable 

results some found positive outcomes; 

others found good anatomical but less 

impressive visual results. While some 

suggested that vitrectomy is not beneficial 

in non tractional DME (Bandello et al., 

2010 and Haller et al., 2010). 

     Since the 1990s many studies have 

demonstrated that PPV is effective 

treatment for DME (Kim et al., 2015, 

Kumagai et al., 2015, Raizada et al., 

2015, Ulrich, 2017 and Someya et al., 

2019). A number of subsequent studies 

reported much less favorable results 

(Hoerauf et al., 2011, Simunovic et al., 

2014 and Jackson et al., 2017). 

     ILM in diabetic retinopathy patients 

develops pathological thickening, peeling 

of this thickened membrane has been 

suggested to improve retinal plasticity and 

facilitate diffusion of water retained in the 
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retina decreasing macular edema (Hoerauf 

et al., 2011). ILM peeling has been added 

to vitrectomy for DME though its effect is 

not yet certain (Shamsi et al., 2013). Also, 

ILM peeling can relieve macular traction 

caused by residual posterior vitreous 

cortex and furthermore, it prevents 

secondary epimacular membrane and 

eliminates the scaffold for astrocyte 

reproliferation (Shamsi et al., 2013). 

However, some authors insist that ILM 

peeling is not benficial in non tracttional 

DME (Flaxel et al., 2010). 

     In our study, we found that there was 

better improvement of CMT and BCVA in 

group B (peeling group) than in group A 

(PPV only group) although no statistical 

significance between both groups . Mf 

ERG parameters showed significant 

improvement in both groups regarding 

amplitude and latency which again 

showed no statistical significance between 

both groups. 

     The structural improvement (decrease 

in CMT) agreed with most of the 

previously published reports, The 

functional improvement (VA results) 

agreed with some reports (Kumagai et al., 

2015, Raizada et al., 2015 and Someya et 

al., 2019). But not others (Flaxel et al., 

2010, Haller et al., 2010 and Hoerauf et 

al., 2011). 

     Many studies have reported that there 

is no VA outcome benefit to ILM peeling 

compared to no ILM peeling (Kumagai et 

al., 2015, Nakajima et al., 2015 and 

Rinaldi et al., 2018). 

     Kumagai et al. (2015) concluded that 

vitrctomy with and without peeling of 

ILM seem to be beneficial in eyes with 

diffuse nontractional DME, and its 

effectiveness was sustained long term. 

     In contrast to our study, Hoerauf and 

colleagues (2011) reported no 

improvement in visual acuity in diabetic 

patients and cystoid DME without evident 

of Vitreo macular traction following 

vitrectomy with or without ILM removal 

Bonnin and his associates (2015) 

compared the long-term outcomes of 

vitrectomy including ILM peeling in eyes 

with tractional and non tractinal DME. At 

3 years, the mean LogMAR BCVA and 

CMT had improved significantly in both 

groups. At the final visit, there was no 

significant difference between the 2 

groups in regard to visual acuity or central 

macular thickness improvement and they 

concluded that vitrectomy including ILM 

peeling showed anatomically and 

functionally good effects in both groups. 

     Raizada et al. (2015) in his 

retrospective study analyzing the results 

of PPV and ILM peeling in DME without 

VMT in 22 eyes, the authors reported that 

13 eyes (59.1%) improved in VA, 4 eyes 

(18.2%) showed no improvement in VA 

and 5 eyes (22.7%) decrease in VA. As 

regard CMT all the 22 (100%) eyes 

showed decrease in CMT postoperatively. 

From mean pre-operative 410.1 μm to 

248.8 μm post-operative. 

     The study of Kim et al. (2015) 

concluded that vitrectomy is an effective 

treatment for refractory DME, especially 

in patients without enlarged FAZ. 

     Ulrich (2017) reported improved 

retinal anatomy and visual acuity. 

     Someya et al. (2019) concluded that 

mean VA and CMT improved 

significantly in both groups. 

     Our study focused on P1 amplitude and 

implicit time in ring 1 and 2. Ring 1 (0– 
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2.3°) corresponds roughly to the fovea and 

ring 2 (2.3–7.4°) to the parafovea and 

partially to the perifovea. Mf ERG 

parameters showed significant 

improvement in both ILM & non-ILM 

peeled groups regarding amplitude and 

latency which showed no statistical 

significance between both groups. 

     Kim et al. (2010) found that the MF-

ERG implicit time changes were 

significant after vitrectomy in DME. It 

was found that preoperative MF-ERG 

parameters, especially the implicit time 

can be useful indicators for predicting 

functional visual prognosis after 

vitrectomy in DME. 

     In our study, Amsler test was positive 

in 24 %  in group A and 32% in group B. 

Similiarly, Kalinowska et al. (2018) stated 

that  Amsler test was abnormal in 37% in 

the DME group and  it was normal in the 

group with diabetes without DME. 

     Gupta and Khan (2014) found that: 

Group A had 84 eyes Amsler grid (AG) 

test was positive in 39%. Group B had 41 

eyes. AG test was positive in 63 % .Group 

C had 21 eyes AG was positive in 66%. 

     Although PPV is considered as an 

effective technique in treating PDR, there 

are some adverse complications associated 

with the procedure, these include retinal 

detachment (RD), neovascular glaucoma 

(NVG), recurrent vitreous hemorrhage 

(VH) and cataract progression (Newman, 

2010). 

     Someya et al. (2019) reported 

postoperative VH in 23% and NVG in 

5.1%. Cataract progression occurred in 

4.3%.  Revitrectomy needed in 11.2%, 

intravitreal anti-VEGF injection needed in 

5.1%. Subtenon steroid injection also 

needed in 11.2%. 

     Kumagai et al. (2015) reported 

postoperative major complications 

included glaucoma in 4.5%, hard exudate 

deposits in the macula in 4.2%, NVG in 

3.9%, and vitreous hemorrhage in 2.1%. 

     Haller et al. (2010) reported 

postoperative complications after 6 

months were increased IOP required 

treatment, vitreous hemorrhage in, retinal 

detachment, and endophthalmitis. 

CONCLUSION 

     PPV with and without ILM peeling 

improved refractory DME even without 

evidence of VMT. 
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ارنة بين إستئصال الجسم الزجاجى مع تقشير الغشاء  دراسة مق

الداخلى المحدد لماقولة العين أو بدون تقشيره فى حالات  

 إرتشاح ماقولة العين السكرى المستعصى 
 على ابراهيم , هشام فوزى خليل, محمد محمدالفتوح الصالحى فتحى محمد ابو

 جامعة الازهر  ,قسم طب وجراحة العيون, كلية الطب

E-mail: fathyelsalhy2010@gmail.com  

بصدددار فدددى يعدددد ارتشددداح ماقولدددة العدددين السدددكرى سددد  ا ر يسددديا ل دددع  الا خلفيةةةة ال:حةةة  

%(, وتصددددى الددددى 10, وتقدددددر نسدددد ة الافددددابة بدددد) فددددى مر ددددى السددددكر  الوقددددح الحددددالى

 .السكر ذو فترة اكثر من عشرين سنة%( فى مر ى 29 

تو دددديا فعاليددددة عمليددددة استئصددددال الجسددددم الزجدددداجى فددددى عدددد    الهةةةةد  مةةةة  ال:حةةةة  

, وفددددرون النتددددا ح التشددددريحية و الو ي يددددة اح ماقولددددة العددددين السددددكرى المستعصددددىارتشدددد

بددددين إستئصددددال الجسددددم الزجدددداجى مددددع تقشددددير الغشدددداء الددددداخلى المحدددددد لماقولددددة العددددين أو 

 بدون تقشيره.

ين عيندددا لمر دددى يعدددانون مدددن تدددم عمدددى الدراسدددة علدددى خمسددد المرضةةةى وطةةةرث ال:حةةة  

الماقولددددد) السدددددكرى المستعصدددددى .وتدددددم تقسددددديم المر دددددى الدددددى مجمدددددوعتين ارتشددددداح 

 متساويتين:

ون تقشددددير الغشدددداء الددددداخلى تددددم فيسددددا إستئصددددال الجسددددم الزجدددداجى بددددد   المجموعةةةة(  ا 

 .للش كية

لزجدددداجى مددددع تقشددددير الغشدددداء الددددداخلى تددددم فيسددددا إستئصددددال الجسددددم ا  المجموعةةةة(    

 للش كية.

وقددددد تددددم أخددددم التدددداريو المر ددددح للحددددالات و ال حدددد  مددددن حيدددد  قيددددا  حدددددة          

قدددال العدددين وتدددم عمدددى  سدددار العدددين و قيدددا   دددغ  العدددين وفحددد  الإبصدددارو قيدددا  إنك

التصدددددوير المقلعدددددى ال صدددددرى واردددددع) بصددددد غ) ال لورسدددددن علدددددى قدددددال العدددددين ورسدددددم 

 ى.الش كي) متعدد ال ؤر
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وقددددد أجريددددح الدراسددددة فددددح مستشدددد يات جامعددددة اما ددددر بالقددددا رة فددددى ال تددددرة مددددا          

 .2021إلى ف راير  2019بين مايو 

تددددا ا سددددرت  ددددمه الدراسدددد) تحسددددنا  ملحو ددددا  فددددى حدددددة الابصددددار فددددى كل  نتةةةةالب ال:حةةةة 

موعددددددة أ, وفددددددى ( فددددددى المج0.29( إلددددددى  0.16 المجمددددددوعتين حيدددددد  تحسددددددنح مددددددن 

سددددمق ماقولددددة العددددين ( كمددددا حددددد  إن  ددددا  فددددى 0.36( الددددى  0.20المجموعددددة   مددددن  

ميكدددددرون(  515( فدددددى المجموعدددددة أ ومدددددن  ميكدددددرون 323ميكدددددرون( الدددددى   495مدددددن  

 ( فى المجموعة  .292الى  

رسددددم الشدددد كي) متعدددددد ال ددددؤرى مددددن حيدددد  قددددوة ووقددددح الاسددددتجابية  وقددددد تحسددددن         

( 35لمجموعددددة أ, ومددددن  ( فددددى ا43( إلددددى  33حيدددد  ان قددددوة الاسددددتجابة تحسددددنح مددددن  

فدددددى  36ملدددددى  انيدددددة إلدددددى 51مدددددن  ( فدددددى المجموعدددددة  , ووقدددددح الاسدددددتجابة42إلدددددى  

التحسددددن لددددم يكددددن ذو قيمددددة  إلا أنفددددى المجموعددددة  ,  39إلددددى  54, ومددددن المجموعددددة أ

 بين المجموعتين.إحصا ية 

أدت عمليدددددة إستئصدددددال الجسدددددم الزجددددداجى مدددددع أو بددددددون تقشدددددير الغشددددداء   الاسةةةةةت تا 

حددددددد للماقولدددددة إلدددددى تحسدددددن حدددددالات إرتشددددداح ماقولدددددة العدددددين السدددددكرى الدددددداخلى الم

المستعصددددى, وقددددد  سددددر  ددددما التحسددددن فددددى فددددو رتددددين: امولددددى تحسددددن تشددددريحى مددددن 

حدددددة حيدددد  إن  ددددا  سددددمق الماقولددددة, والثانيددددة تحسددددن و ي ددددى مددددن حيدددد  التحسددددن فددددى 

 الابصار ووقح وقوة الاستجابة فى رسم الش كية متعدد ال ؤر.

 ,ر الغشدددداء الددددداخلى المحدددددد للشدددد كية, تقشدددديإستئصددددال الجسددددم الزجدددداجى  الكلمةةةةاد الدالةةةةة

 .إرتشاح ماقولة العين السكرى المستعصى


