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ABSTRACT 

Background: Keratoconus is a corneal ectatic disease characterized by progressive, non-inflammatory 

corneal disorder, which is characterized by thinning, protrusion of central or paracentral portion of the cornea 

resulting in irregular astigmatism, myopia, corneal scarring and reduction in visual acuity. The onset of the 

keratoconus usually occurs at puberty with the progression until the third to fourth decade of the life in most 

of the cases. 

Objective: To estimate the prevalence of keratoconus in Egyptian people who have corneal astigmatism 

using pentacam as an imaging device. 

Patients and Methods: A retrospective study was done at Al-Sayed Galal University Hospital in 

Ophthalmology outpatient clinics. The retrieved data revealed 80 eyes of 40 patients photographed during the 

period from June 2019 to December 2019 by using Scheimpflug imaging device (pentacam) as screening 

device for keratoconus. All such cases underwent a complete ophthalmic examination that includes visual 

acuity measurement, refraction, slit lamp biomicroscopy, retinoscopy, fundus examination and corneal 

topography (pentacam). 

Results: Mean age of our study cases was 26.55 ± 8 years, which included 22 (55%) males and 18 (45%) 

females. Cases with KC have higher keratometric corneal values (k1, k2, kmax) and thinner pachymetric 

values than normal astigmatic eyes. 

Conclusion: The higher the astigmatism was the higher risk to have keratoconus. Cases with astigmatism ≥ 

1.5D who present to outpatient clinics, should undergo corneal topography screening for early diagnosis of 

KC even if visual acuity is not affected. Pentacam may provide more accurate information about anterior and 

posterior corneal anatomy especially in suspected eyes. 

Keywords: Keratoconus, Astigmatism, Pentacam. 

 

INTRODUCTION 

     Astigmatism is a commonly 

encountered refractive error, accounting 

for about 13 percent of the refractive 

errors of the human eye. Keratoconus is 

bilateral but (usually asymmetrical) 

corneal disease, characterized by paraxial 

stromal thinning and weakening that leads 

to corneal surface distortion. The reported 

prevalence of keratoconus varies widely 

depending on geographic location, 

diagnostic criteria used, and the cohort of 

the patients selected (Hashemi et al., 

2018). Visual disturbance occurs 

primarily from irregular astigmatism and 

myopia, and secondary from corneal 

scarring (Toprak et al., 2015). 
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     Pentacam used to diagnose and detect 

the progression in patients with 

keratoconus and also provide detailed 

information about corneal tomography 

and topography (Piñero et al., 2010). 

     In the last few years, it has been shown 

that in healthy individuals, the posterior 

corneal surface has not only a different 

amount of astigmatism but also a different 

alignment of the steep meridian (Piñero et 

al., 2012 and Sugar & Macsai, 2012). 

     Assessment of corneal astigmatism at 

both surfaces play an important role in 

vision correction procedures, e.g. rigid gas 

permeable contact lens fit and 

implantation of a toric intraocular lens 

(IOL). Studies reported that ignoring 

posterior corneal astigmatism may 

significantly affect the estimation of 

corneal astigmatism. Since manifestations 

of keratoconus occur at the posterior 

corneal surface even in early stages of the 

disease, identifying these changes could 

help clinicians to detect early stages of 

keratoconus (De Sanctis et al., 2011 and 

Fares et al., 2012). 

     The aim of this study was to 

determine the prevalence of keratoconus 

in subjects with astigmatism (-1.5 D) or 

greater using data from the pentacam 

scheimpflug tomography. 

PATIENTS AND METHODS 

     A retrospective study was done at Al-

Sayed Galal University Hospital in 

Ophthalmology outpatient clinics. The 

retrieved data revealed 80 eyes of 40 

patients photographed during the period 

from June 2019 to December 2019 by 

using Scheimpflug imaging device 

(pentacam) as screening device for 

keratoconus. 

     The study was conducted on patients of 

middle age group from 18 years old to 40 

years old of both sex with keratometric 

myopic astigmatism ≥1.5D were only 

included in this study. The number of the 

selected cases was 80 eyes of 40 patients 

with myopic astigmatism ≥1.5D 

bilaterally. Full history was taken 

including age, past medical history, past 

ophthalmic history, and if they were 

complaining of any symptoms other than 

errors of refraction. 

     The patients were classified into 2 

groups: Group A (26 patients, 52 eyes) 

with myopic astigmatism from -1.5D to -

3.0D and Group B (14 patients, 28 eyes) 

with myopic astigmatism more than-3.0D. 

Ethical approval and written informed 

consent:  

     An approval of the study was obtained 

from Al- Azhar University academic and 

ethical committee. Every patient signed an 

informed written consent for acceptance 

of the operation. 

Exclusion criteria: 

• Corneal opacities. 

• Patients with uveitis. 

• Glucomatous patients. 

• History of intraocular foreign body. 

• Best corrected visual acuity less than 

6\60. 

• Patients with retinal detachment. 

     All the selected cases were diagnosed 

as astigmatism ≥1.5D from outpatient 

clinics were investigated by pentacam. 

Statistical analysis: 

     Data collected throughout history, 

basic clinical examination, laboratory 



 

 

 PREVALENCE OF KERATOCONUS IN EGYPTIAN ASTIGMATIC… 

 

2645 

investigations and outcome measures 

coded, entered and analyzed using 

Microsoft Excel software. The data 

collected were tabulated and analyzed by 

SPSS (Statistical Package for Social 

Science) version 25 (Armonk, NY: IBM 

Corp) on IBM compatible computer. The 

qualitative data were presented as 

numbers and percentages and compared 

between groups using Chi-square test. 

Also, quantitative data with parametric 

distribution were presented as means, 

standard deviations and compared 

between the two groups using 

Independent t-test while quantitative data 

with non-parametric distribution were 

presented as median, inter-quartile range 

(IQR) and range and compared between 

the two groups using Mann-Whitney test. 

The confidence interval was set to 95% 

and the margin of error accepted was set 

to 5%, so the p-value was considered 

significant at p < 0.05. 

 

RESULTS 

 

     Pentacam of a patient in group (A) showing refractive maps of positive keratoconus in 

the right eye (Figure 1). 

 

Figure (1): Pentacam of patient in group(A). 
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     Pentacam of a patient in group (B) 

showing Belin/Ambrósio display of 

positive keratoconus in the left eye 

(Figure 2). 

 

Figure (2): Belin/Ambrósio display of patient in group (B) 

 

     There was no statistically significant difference found between two groups regarding 

age and gender (Table 1). 

 

Table (1): Comparison between (Group A & Group B) regarding age and gender of 

Patients 

Groups  

Parameters  

Group A Group B 
P-value 

No. = 26 No. = 14 

Age 
Mean ± SD 25.62 ± 5.25 25.14 ± 4.59 

0.779 
Range 18 – 35 18 – 33 

Sex 
Female 12 (46.2%) 6 (42.9%) 

0.842 
Male 14 (53.8%) 8 (57.1%) 

Independent t-test, Chi-square test 

 

     A comparison between group (A) and 

group (B) is applied as regard all 

parameters was done and there was highly 

statistically significant difference. 

According K readings; K1 was 43.32D in 

group A vs 46.93D in group B, K2 was 

45.44D vs 51.63D, astigmatism was 

2.25D vs 4 D, pachy Apex was 518μm vs 

482.64 μm, thinnest location was 514.21 

μm vs 459.43 μm and kmax was 45.55D 

vs 52.05D. (K1, flat keratometry; K2, 

steep keratometry; Kmax, maximum 

simulated keratometry) (Table 2). 

 

 



 

 

 PREVALENCE OF KERATOCONUS IN EGYPTIAN ASTIGMATIC… 

 

2647 

Table (2): Comparison between the different parameters in group (A) and group (B). 

Groups  

Parameters  

Group A Group B P-

value No. = 52 No. = 28 

Astigmatism(D) 
Median (IQR) 2.25 (1.75 – 2.5) 4 (3.63 – 5.13) 

<0.001 
Range 1.5 – 3 3.25 – 8 

K1 (D) 
Mean ± SD 43.23 ± 2.73 46.93 ± 6.95 

0.001 
Range 38.7 – 55.4 38.9 – 71.3 

K2 (D) 
Mean ± SD 45.44 ± 2.85 51.63 ± 7.21 

<0.001 
Range 40.2 – 57.9 44 – 75.1 

Pachy Apex (µm) 
Mean ± SD 518.00 ± 46.97 482.64 ± 55.70 

<0.001 
Range 410 – 604 372 – 587 

Thinnest Location (µm) 
Mean ± SD 514.21 ± 47.56 459.43 ± 69.93 

<0.001 
Range 405 – 602 310 – 582 

Kmax (D) 
Median (IQR) 45.55 (44.2 – 47.0) 52.05 (47.60 – 61.75) 

<0.001 
Range 43.1 – 60.5 45.4 – 91.6 

Mann-Whitney test, Independent t-test  

 

     A comparison between positive and 

negative keratoconus in group A is 

applied as regard all parameters was done 

and there was highly statistically 

significant difference. According K 

readings; K1 was 46.22D in positive KC 

vs 42.34D in negative KC, K2 was 

48.58D vs 44.5D, pachy Apex was 478 

μm vs 530 μm, thinnest location was 

472.5 μm vs 526.73 μm and kmax was 

51.8D vs 45.15D. 

     A comparison between positive and 

negative keratoconus in group B is applied 

as regard all parameters were done and 

there was highly statistically significant 

difference. According K readings; K1 was 

50.03D in positive KC vs 42.8D in 

negative KC, K2 was 55.08D vs 47.03D, 

pachy Apex was 450.13μm vs 526μm, 

thinnest location was 414.88μm vs 

518.83μm and kmax was 59.6D vs 45.9D 

(Table 3). 
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Table (3): Comparison between –ve and +ve keratoconus in group A and group B. 

Group A 
Negative KC Positive KC P-

value No. = 40 No. = 12 

Astigmatism(D) 
Median (IQR) 2.25 (1.75 – 2.50) 2.38 (2.25 – 2.50) 

0.516 
Range 1.5 – 3 1.5 – 3 

K1(D) 
Mean ± SD 42.34 ± 0.80 46.22 ± 4.43 <0.001 

Range 40.9 – 44.5 38.7 – 55.4 

K2 (D) 
Mean ± SD 44.50 ± 0.87 48.58 ± 4.57 <0.001 

Range 43 – 47 40.2 – 57.9 

Pachy Apex (µm) 
Mean ± SD 530.00 ± 36.96 478.00 ± 55.84 <0.001 

Range 454 – 604 410 – 566 

Thinnest Location 

(µm) 

Mean ± SD 526.73 ± 36.99 472.50 ± 56.30 <0.001 

Range 452 – 602 405 – 559  

K. Max (D) 
Median (IQR) 45.15 (44.2 – 45.85) 51.80 (47.7 – 55.1) <0.001 

Range 43.1 – 49.5 46.4 – 60.5 

Group B 
Negative KC Positive KC P-

value No. = 10 No. = 18 

Astigmatism (D) 
Median (IQR) 4.25 (4 – 4.75) 4 (3.5 – 5.5) 

0.738 
Range 3.25 – 5.25 3.25 – 8 

K1 (D) 
Mean ± SD 42.80 ± 2.60 50.03 ± 7.63 

0.008 
Range 38.9 – 47 43.4 – 71.3 

K2 (D) 
Mean ± SD 47.03 ± 2.20 55.08 ± 7.77 <0.001 

Range 44 – 50.8 47.3 – 75.1 

Pachy Apex (µm) 
Mean ± SD 526.00 ± 40.65 450.13 ± 41.73 <0.001 

Range 472 – 587 372 – 529 

Thinnest Location (µm) 
Mean ± SD 518.83 ± 39.60 414.88 ± 52.08 <0.001 

Range 465 – 582 310 – 486 

Kmax (D) 
Median (IQR) 45.9 (45.7 – 48) 59.6 (52.1 – 65.0) 0.006 

Range 45.4 – 52 51.4 – 91.6 
Mann-Whitney test, Independent t-test  

 

     A comparison between right eyes in 

both groups is applied as regard all 

parameters was done and there was highly 

statistically significant difference except 

in pachy Apex. According K readings; K1 

was 43.54D in group A vs 48D in group 

B, K2 was 45.79D vs 52.6D, astigmatism 

was 2.25D vs 4.13D, pachy Apex was 516 

μm vs 480.5μm, thinnest location was 

512.19μm vs 458.93μm and kmax was 

45.7D vs 52.1D. 

     A comparison between left eyes in 

both groups is applied as regard all 

parameters was done and there was highly 

statistically significant difference. 

According K readings; K1 was 42.92D in 

group A vs 45.86D in group B, K2 was 

45.09D vs 50.66D, astigmatism was 2.5D 

vs 3.5D, pachy Apex was 520μm vs 

484.79μm, thinnest location was 

516.23μm vs 459.93μm and kmax was 

45.3D vs 53.6D (Table 4). 
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Table (4): Comparison between the different parameters in right and left eyes of 

both groups 

Groups  

Parameters  

Group A Group B 
P-value 

No. = 26 No. = 14 

Right: 

Astigmatism(D) 
Median (IQR) 2.25 (1.75 – 2.50) 4.13 (3.75 – 5.0) 

<0.001 
Range 1.5 – 3 3.25 – 7 

K1 (D) 
Mean ± SD 43.54 ± 3.04 48.00 ± 9.25 

0.030 
Range 41 – 55.4 38.9 – 71.3 

K2 (D) 
Mean ± SD 45.79 ± 3.17 52.60 ± 9.44 

0.002 
Range 43.1 – 57.9 44 – 75.1 

Pachy Apex (µm) 
Mean ± SD 516.00 ± 48.17 480.50 ± 64.44 

0.056 
Range 410 – 604 372 – 586 

Thinnest Location (µm) 
Mean ± SD 512.19 ± 49.54 458.93 ± 69.75 

0.008 
Range 405 – 602 333 – 582 

Kmax (D) 
Median (IQR) 45.7 (44.2 – 47.0) 52.1 (48 – 60.5) 

<0.001 
Range 43.1 – 60.5 45.4 – 91.6 

Left: 

Astigmatism (D) 
Median (IQR) 2.5 (1.75 – 2.75) 3.5 (2.25 – 4.0) 

0.020 
Range 1.5 – 3 3.25 – 8 

K1 (D) 
Mean ± SD 42.92 ± 2.40 45.86 ± 3.51 

0.003 
Range 38.7 – 50 39 – 51 

K2 (D) 
Mean ± SD 45.09 ± 2.50 50.66 ± 4.11 

<0.001 
Range 40.2 – 52 44.4 – 58.5 

Pachy Apex (µm) 
Mean ± SD 520.00 ± 46.61 484.79 ± 47.77 

0.030 
Range 415 – 596 407 – 587 

Thinnest Location (µm) 
Mean ± SD 516.23 ± 46.38 459.93 ± 72.74 

0.005 
Range 412 – 593 310 – 581 

Kmax (D) 
Median (IQR) 45.3 (44.1 – 46.9) 53.6 (48.7 – 63.0) 

<0.001 
Range 43.1 – 54.7 45.5 – 66.7 

Mann-Whitney test, Independent t-test  

 

     A comparison between positive and 

negative keratoconus in right eyes of both 

groups was done and there was 

statistically significant difference. A 

Comparison between positive and 

negative keratoconus in left eyes of both 

groups was done and there was 

statistically significant difference (Table 

5). 

 

 

 

 

 

 

 

 

 

 



 

 

MOHAMMED E. F. ABD EL-HAFEZ et al., 

 

2650 

Table (5): Comparison between –ve and +ve keratoconus in right and left eyes of 

both groups 

Groups  

Parameters  

Group A Group B 
P-value 

No. % No. % 

Right: 

Result 

Normal 20 76.9% 5 35.7% 

0.024 

KC1 2 7.7% 1 7.1% 

KC2 1 3.8% 3 21.4% 

KC3 1 3.8% 3 21.4% 

KC4 0 0.0% 2 14.3% 

Suspicious 2 7.7% 0 0.0% 

KC 
Negative 20 76.9% 5 35.7% 

0.010 
Positive 6 23.1% 9 64.3% 

Left: 

Result 

Normal 

KC1 

KC2 

KC3 

KC4 

Suspicious 

20 

0 

2 

0 

0 

4 

76.9% 

0.0% 

7.7% 

0.0% 

0.0% 

15.4% 

7 

0 

3 

4 

0 

0 

50.0% 

0.0% 

21.4% 

28.6% 

0.0% 

0.0% 

0.008 

KC 
Negative 

Positive 

20 

6 

76.9% 

23.1% 

7 

7 

50.0% 

50.0% 
0.083 

 

DISCUSSION 

     Keratoconus is the most common 

primary non inflammatory ectatic disease 

of the cornea. It is one of the major 

indications for corneal transplant in the 

developed countries (Sugar and Macsai, 

2012). 

     Since keratoconus is typically 

characterized by the progression of 

irregular astigmatism, thinner cornea, and 

increased steepening of corneal curvature. 

Keratoconus is often first detected in the 

course of an eye examination and patients 

may be unaware of it, even though they 

complain of poor vision and have sought 

ocular care. Knowing the query 

prevalence of subclinical and clinical KC 

introduces much earlier interventions to 

hold the progression of the disease and 

guard against one of the most common 

cause of blindness. 

     There is an increase in the number of 

cases occurring nowadays in the world 

which may be due to technology 

advancement or better methods of 

diagnosis like corneal tomography and 

topography which dramatically improved 

the sensitivity of the diagnosis and 

detection of these ectatic disorders. This 

study was carried out to evaluate the 

prevalence of KC in astigmatic patients 

attending Al-Sayed Galal University 

Hospital. Retrospective analysis of the 

data presented on pentacam (Oculus) was 

done. 

     In the current study, the prevalence of 

KC among the selected cases of astigmatic 

patient's ≥1.5D is (35%). This is a 

different finding from the prevalence of 

KC reported by Shakir and Alwan (2019) 

where 21% of the patients with 

astigmatism ≥ 2D attending the outpatient 

clinic. In our Study Group (A), the 
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prevalence of KC was 23%, nearly the 

same results as their study, but in Group 

(B), the prevalence of KC was 57%. So, 

the total prevalence of KC in our study 

was higher than the one performed by 

them. On the other hand, they found that 

the higher prevalence rates for 

keratoconus were found as cylindrical 

power increased, which is agreed with our 

study. 

     Concerning the Prevalence of KC 

regarding as gender distribution in this 

study, there was a slight gender 

predilection, 57.1% were males and 

42.9% were females. Shakir and Alwan 

(2019) found that the female was 

predominant in which the prevalence rate 

was 61.1% and 38.9% for females and 

males respectively. This difference in 

results may be due to high male 

percentage in our study which include 

55% vs 45% of females. They showed that 

the distribution as 54% females vs 46% 

males. In our study, there is no significant 

difference in keratoconus distribution 

between the two genders. 

     As regarding to the corneal parameters 

(mean anterior keratometer, pachymeter 

and the thinnest corneal thickness), 

Safarzadeh et al. (2016) reported similar 

results. 

     In our study, we have 6 cases that were 

diagnosed as unilateral keratoconus with 

suspicion in the other eye, Gordon-Shaag 

et al. (2015) found that more than one 

third of subjects with unilateral KC 

developed manifest KC in the other eye 

over 8 years. So, early diagnosis of 

subclinical and clinical keratoconic 

patients in grade 1and grade 2 is a very 

important point to all keratoconic patients, 

especially to astigmatic patient seeking for 

refractive correction procedures. 

     According to corneal topography, these 

astigmatic patients were diagnosed either 

non keratoconic or keratoconic. In cases 

that they are non keratoconic, different 

refractive procedures (Photorefractive 

keratectomy (PRK), LASIK and 

femtolasik) can be done safely. Therefore, 

patients diagnosed as keratoconus, should 

be warned from undergoing any of the 

refractive procedures. 

     Crosslinking (CXL) is the first surgical 

intervention, one of the earliest 

management steps to consider, especially 

in young patients. There should be no 

upper or lower age limit for CLX in KC 

eyes that show evidence of progression. 

CXL can delay keratoconus progression 

and decrease the demand for penetrating 

keratoplasty. Intracorneal ring segments 

(ICRS) induce an “arc-shortening effect” 

on the corneal lamellae and flatten the 

corneal center, as well as shift the corneal 

apex to a more central position that 

improves best-corrected visual acuity 

(BCVA) (Coskunseven et al., 2011). 

     The study by Ibrahim et al. (2016) 

reported that ICRS insertion assisted by 

femtosecond laser and corneal CXL 

provided improvement in visual acuity 

and keratometry results, which seems to 

suggest that it may be an effective 

treatment for the correction of early 

grades of keratoconus. 

     Penetrating keratoplasty (PKP) has 

been considered as the gold standard for 

the treatment of advanced keratoconus 

(Gordon-Shaag et al., 2015). 
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CONCLUSION 

     Subjects with 1.5D or more of 

astigmatism who present to outpatient 

clinics should undergo corneal topography 

screening for early diagnosis of KC even 

if visual acuity is not affected. 
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دراسة معدل إنتشار القرنية المخروطية بين مرضى اللانقطية 

 المصريين
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تعتبررررررر القرنيررررررة المخروطيررررررة مررررررن يةرررررر  ا مرررررررا  الترررررر  تصرررررري   رنيررررررة  بحةةةةةة  خلفيةةةةةةة ال

العرررررين وتدرررررب  بررررردوت اضرررررطرال وتقيررررررا  ةيي يرررررة دا ررررر  القرنيرررررة ممرررررا يررررر د  إلرررررى تقيرررررر 

الشررررررري  الطبيعرررررررى ل قرنيرررررررة إلرررررررى الشررررررري  المخروطررررررر  وا   رررررررا  سرررررررط  القرنيرررررررة  وةررررررر  

يررررر متطابقررررة  مررررر  تقرررردم  ايررررر التارررراب   ررررادن  مررررا يررررردت  رررر  العي ررررين  وليررررن بصرررر رن ا

يرررررررردت اضرررررررطرال الربيرررررررة با سرررررررام بدرررررررب  اللانقطيرررررررة  ا سرررررررتي ماتي    ايرررررررر الم رررررررت   

و صررررررررر ال  ررررررررر ول  رررررررر د ت رررررررردل بدررررررررط  القرنيررررررررة  يخت رررررررر  معرررررررردل انتشررررررررار القرنيررررررررة 

المخروطيررررررة ل رررررررا   الترررررر  ترررررر  اابررررررلا  باررررررا بررررررا تلا  الخريطررررررة ال قرا يررررررة والمعررررررايير 

 .ين ت  ا تيارة المتبعة    التشخيص وم م  ة المرضى الذ

ترديرررررررد وتقيررررررري  معررررررردل إنتشرررررررار القرنيرررررررة المخروطيرررررررة والررررررررا    الهةةةةةةةدب مةةةةةةةن البحةةةةةةة  

  يو يكثرررررررررر مدرررررررررتخدمين اليررررررررراميرا 5,1-المشرررررررررتب  بارررررررررا برررررررررين مرضرررررررررى ا سرررررررررتي ماتي    

   الخماسية  الب تاكا 

ي ريررررررا ةررررررذد الدراسررررررة بعررررررد  رررررررص مرضررررررى ا سررررررتي ماتي    المرضةةةةةة  وطةةةةةةر  البحةةةةةة  

الخاصررررررة بالرمررررررد  رررررر  مدتشرررررراى الدرررررريد  ررررررلال ال ررررررامعى  رررررر  الاترررررررن  بالعيررررررادا  الخار يررررررة

، وترررررر   مرررررر   رررررررص القرنيررررررة  الب تاكررررررا   ة ررررررا  9152وبترررررر  ديدررررررمبر9152مررررررن ي نيرررررر 

شرررررررررررخص يعررررررررررران   مرررررررررررن  01 ي  رررررررررررا لعررررررررررردد  01بالمدتشررررررررررراىد وتةرررررررررررم ا الدراسرررررررررررة 

   مررررررو  ررررررد  و رررررر د01-50  يو يكثرررررررد كمررررررا كانررررررا ي مررررررارة  بررررررين  5,1 -ا سررررررتي ماتي    

 .ي  يمرا  ي رى بالعين

يظارررررررررر  ال ترررررررررا م  رررررررررى الم م  رررررررررة  ي  معرررررررررد   إصرررررررررابة بالقرنيرررررررررة  نتةةةةةةةةةا   البحةةةةةةةةة  

شررررررررخصد بي مررررررررا  ررررررررى  96يشررررررررخا  مررررررررن يصرررررررر   6  %92المخروطيررررررررة تبقرررررررردر ب درررررررربة  

 50يشرررررررخا  مرررررررن يصررررررر   0  %15الم م  رررررررة  ل ، كانرررررررا معرررررررد   ااصرررررررابة ب دررررررربة  
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يررررررة  ررررررى م مرررررر   الرررررررا    ررررررى شررررررخصد بي مررررررا كررررررا  معرررررردل ااصررررررابة بالقرنيررررررة المخروط

   و رررررررد يظارررررررر  نترررررررا م ةرررررررذد الدراسرررررررة إرتارررررررا  معرررررررد   ااصرررررررابة %21الم مررررررر  تين  

رررررررا مرررررررو ارتارررررررا  در رررررررا  ا سرررررررتي ماتي     رررررررد المرضرررررررى,  بالقرنيرررررررة المخروطيرررررررة  ص ص 

ومرررررررو القيرررررررا  بعمررررررر  مقارنرررررررة مرررررررو ال دررررررر  العالميرررررررة  نتشرررررررار القرنيرررررررة المخروطيرررررررة برررررررين 

رررررررا ي  ال دررررررر  مرضرررررررى ا سرررررررتي ماتي  ، كانرررررررا ا لت رررررررا م متقاربرررررررة بعرررررررس الشررررررر    ص ص 

  مت ا قرررررررة مرررررررو ندررررررر  الم م  رررررررة  ي   رررررررى ةرررررررذد الدراسرررررررة ومرررررررو ارتارررررررا  %95العالميرررررررة  

ررررررا مررررررو الطارررررررن  ررررررى  ر صررررررا   در ررررررا  ا سررررررتي ماتي   ترررررر داد ندرررررر  الررررررردوت  ص ص 

 .سطر  القرنية  ا مام  والخ ا   بإستخدا  الب تاكا 

رررررا مرررررو  ررررررص  رنيرررررة ا شرررررخا  الررررر الاسةةةةةت تا   ذين يعررررران   مرررررن ا سرررررتي ماتي     ص ص 

إرتاررررررا  در اترررررر    ررررررن طريررررررن اليرررررراميرا الخماسررررررية  الب تاكررررررا   يدررررررم  بالتشررررررخيص المبيررررررر 

بالترررررد لا  المبيررررررن، وبالترررررال  الررررررد مرررررن تطررررر ر المرررررر  لت  ررررر  يو تررررر  ير الرا رررررة إلرررررى 

 .تر يو القرنية

  ، ب تاكا القرنية المخروطية، اللاب رية الكلمات الدالة 


