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ABSTRACT 

Background: The cornea is a complex structure which has a protective role, and responsible for about three-

quarters of the optical power of the eye. Pressure from the eyelids has been implicated in a range of short- 

and long-term corneal topographical changes. 

Objective: To evaluate corneal topographic changes after eyelid ptosis surgeries measured by corneal 

topography by the Sirius system (CSO, Florence, Italy). 

Patients and Methods: A total of 50 eyes of patients were enrolled in the study to be examined before and 6 

weeks after ptosis surgeries using corneal topography device at Al-Azhar University Hospitals in the period 

extending from December 2018 to December 2019. A complete ophthalmological examination included 

uncorrected visual acuity, best corrected visual acuity, full slit lamp examination and evaluation of eyelid. 

Examination was done by the Sirius system to evaluate corneal topographic changes. 

Results: Apical keratometry front (AKF) was changed from (44.63 ± 1.34D) to (44.06 ± 1.47D) with 

statistically significant (P value=0.002). Changes in central corneal thickness (CCT), corneal astigmatism 

(CYL), average simulated keratometry (average K), and symmetry index front (SIF) obtained from Sirius 

were not statistically significant. 

Conclusion: The pressure of upper eyelid in patients with ptosis appeared to inducing steepening of the 

superior cornea along this axis. The surgical correction of ptosis induces flattening of superior cornea as 

shown by significant decrease in AKF value postoperatively restoring corneal topography to a more regular 

state. 
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INTRODUCTION 

     Ptosis is the drooping or sagging of an 

area of the body. Eyelid ptosis is an 

abnormally low position of the upper lid, 

which can affect one, or both of the 

eyelids can be divided into several 

categories but to simplify is broken down 

into two categories: congenital or acquired 

(Zoumalan and Lisman, 2010). 

     Corneal topography is a computer 

assisted diagnostic tool that creates a 

three-dimensional map of the surface 

curvature of the cornea. The greatest 

advantage of corneal topography is its 

ability to detect irregular conditions 

invisible to most conventional testing 

(Ruberti et al., 2011). 
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     Upper eyelid ptosis can cause 

refractive errors leading to amblyopia in 

childhood and persistently blurred vision 

in adult patients (Read et al., 2014). 

     Patients who have undergone upper 

eyelid surgery occasionally complain of 

blurred vision in the operated eye 

(Neimkin and Holds, 2016). 

     Corneal astigmatism is change by the 

pressure of the eyelids in the with the- rule 

direction, which results from flattening of 

the cornea by the eyelids (Maseedupally et 

al., 2015). 

     Surgical repositioning of the eyelid 

increased pressure vectors on the cornea 

and the globe from above, thereby 

inducing with-the-rule astigmatism (i.e., 

corneal curvature greatest at the 90-degree 

axis) (Byard et al., 2014). 

     Surgical procedures designed to correct 

ptosis should be directed toward 

correction of the underlying pathologic 

condition. The 3 categories of surgical 

procedures most commonly used in ptosis 

repair are external (trans-cutaneous) 

levator advancement, internal (trans-

conjunctival) levator/tarsus/Müller muscle 

resection approaches and frontalis muscle 

suspensions (Cruz and Akaishi, 2018). 

     The present study aimed to evaluate 

corneal topographic changes after eyelid 

ptosis surgeries measured by corneal 

topography by the Sirius system (CSO, 

Florence, Italy). 

PATIENTS AND METHODS 

     This is a prospective study that 

included 50 eyes of patients who 

underwent repair of blepharoptosis, at 

ophthalmology department of Al-Azhar 

university hospitals in the period 

extending from December 2018 to 

December 2019. 

Inclusion criteria: Male and female 

patients with any degree of ptosis and age 

more than 4 years. 

Exclusion criteria: Patients with any 

associated corneal or eye lid diseases and 

with repeated eye lid surgical procedures. 

     An informed written consent was taken 

from patients before history taking and 

investigation. 

All participants were subjected to: 

History: 

     A detailed history of present illness 

includes asking about the onset, duration, 

progression, and severity of the disease. 

Examination: 

     Including visual acuity measurement 

using Landolt´s broken ring 

chart,cyxloplegic refraction, evaluation of 

the best-corrected visual acuity, slit lamp 

biomicroscopy, palpebral fiisure hight, the 

upper eyelid margin reflex distance, 

levator function, Bell´s phenomenon, 

pupil, and corneal sensation were also 

evaluated. 

Corneal topography: 

     Before and 6 weeks after ptosis 

surgeries to determine the corneal 

topographic changes. All eyes were 

examined by the Sirius system (CSO, 

Florence, Italy). 

     All data were obtained using the 

computed topography system. Study 

parameters included average K, CYL, SIF, 

AKF and CCT. 

     These pre and postoperative data were 

compared and statistically analyzed. 
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Statistical analysis: 

     Data were collected, revised, coded 

and entered to the Statistical Package for 

The Social Science program (Released 

2011. IBM SPSS Statistics for Windows, 

Version 20.0. Armonk, New York: IBM 

Corp) the quantitative data were presented 

as mean, standard deviations and ranges 

while qualitative variables were presented 

as number and percentages. The 

comparison with quantitative data 

between two paired groups was done by 

using Paired t-test. The confidence 

interval was set to 95% and the margin of 

error accepted was set to 5%. P-value was 

considered significant: P-value < 0.05 was 

considered significant. 

 

RESULTS 

 

     This is a prospective study that 

included 50 eyes, 20 eyes of male patients 

&30 eyes of female patients with age 

ranged from (5-52years) (Table 1). 

 

Table (1): Demographic characters of studied cases 

 No. % 

Sex 

Male 

Female 

 

20 

30 

 

40.0 

60.0 

Age (years) 

Min. – Max. 

Mean ± SD. 

 

5 – 52 

20.70 ± 15.68 

Table (2): Criteria of ptosis in the studied patients 

Type N % 

Congenital 35 70.0 

Acquired 15 30.0 

Total 50 100 

Degree N % 

Mild 9 18.0 

Moderate 23 46.0 

Sever 18 36.0 

Total 50 100 

levator muscle function N % 

Poor 20 40.0 

Fair 13 26.0 

Good 17 34.0 

Total 50 100 

Table (3): Distribution of studied cases according to type of operation 

Operation N % 

Sling 20 40.0 

Levator resection 30 60.0 

Total 50 100 
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     The post-operative value of AKF 

changed from (44.63 ± 1.34D) to (44.06 ± 

1.47D) with statistically significant (P 

value=0.002) with average dioptric 

change at 6 weeks after surgery (0.57 D). 

However, change in CCT; CYL, average 

K, and SIF obtained from Sirius were not 

statistically significant postoperatively at 

follow-up visit (Table 4). 

     Superior corneal steepening underneath 

the ptotic eyelid can be seen in all 

patients, and corneal topographic maps 

showed the difference after the surgical 

correction of ptosis. Tangential corneal 

topography shows red–orange islands 

corresponding to the areas of superior, 

corneal focal steepening and the 

modification after surgical ptosis repair. 

Postoperative topographic maps showed a 

flattening of the superior corneal 

steepening as compared with the 

preoperative state of the superior cornea, 

obtaining more regular corneal surface 

Figure (1) to Figure (12). 

 

Table (4): Changes in AKF, SIF, CYL, CCT, and average K pre and post operative: 

 Before 

(n = 50) 

After 

(n = 50) 
P 

AKF:   
 

0.002 
Min. – Max. 42.12 – 47.51D 41.31 – 46.12D 

Mean ± SD 44.63 ± 1.34D 44.06 ± 1.47D 

SIF:   
 

0.272 
Min. – Max. -1.12 –  1.5 -0.57 –  1.3 

Mean ± SD 0.29 ±  0.79 0.19 ±  0.50 

CYL:   
 

0.456 
Min. – Max. -3.22 – -0.96D -3.56 – -0.69D 

Mean ± SD -1.66 ± 0.72 D -1.55 ± 0.75D 

CCT:   
 

0.473 
Min. – Max. 522 –  593 519 – 574 

Mean ± SD 551.70 ±  19.55 552.64 ± 17.80 

average K:   
 

0.183 
Min. – Max. 40.89 – 44.22D 40.57 – 44.50D 

Mean ± SD 42.93 ± 1.05D 42.82 ± 1.32D 
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DISCUSSION 

     In patients affected by eyelid ptosis, 

normal corneal curvature and symmetry 

between the 2 eyes are lost (Savino et al., 

2016). 

     Karabulut and Fazil, (2019) reported 

no statistical change in refractive error, 

keratometry, and toricity after surgery in 

patients with acquired ptosis and direction 

of the axis remained relatively stable in 

their study. 

     Agrawal and Ravani (2016) Found an 

average decrease of (0.18 D) in 

astigmatism following congenital ptosis 

surgery, which was not found statistically 

significant. 

     All of the above studies used refractive 

power evaluation or keratometry to 

analyze the corneal curvature changes. 

However, analyzing the cornea with 

keratometry gives information about a 

limited central cornea without measuring 

periphery. So we analyzed the corneal 

curvature changes with topography before 

and after ptosis surgery to assess the 

effects of eyelid position and scar induced 

by surgery. 

     In this study, we used Sirius that 

measures both anterior and posterior 

corneal surface by combining 

Scheimpflug tomography and Placido disc 

topography. This device gives information 

about the (average K), (CYL), (SIF), 

(AKF), and (CCT) over a diameter of 12 

mm. 

     In the present study the post-operative 

value of AKF was changed from (44.63 ± 

1.34D) to (44.06 ± 1.47D) with 

statistically significant (P value=0.002) 

with average dioptric change at 6 weeks 

after surgery (0.57 D). 

     However, change in CCT, CYL, 

average K, and SIF obtained from Sirius 

were not statistically significant 

postoperatively at follow-up visit in this 

study. 

     The present study nearly matched with 

the study done by  Savino et al. (2016). In 

their study after surgical ptosis repair, 

corneal topography demonstrated a 

reduction in average K of (0.15 ± 0.47 D) 

and in CYL of (0.26 ± 1.12 D).Significant 

differences were found in AKF (21.84 ± 

1.76 D). CCT did not show significant 

differences between preoperative and 

postoperative examinations. Postoperative 

topographic maps showed a reduction of 

symmetry index front (0.10 ± 0.64 D). 
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     AKF showed a significant decrease 

after 6 weeks, indicating more regular 

cornea is obtained with time. Regression 

of AKF might correlate with resolution of 

early postoperative edema and might 

indicate flattening of cornea to a more 

regular state in the late postoperative 

period similar to the study of Karabulut 

and Fazil  (2019) Savino et al. (2016) also 

noted statistically significant 

postoperative reduction in AKF and 

postulated that superior corneal steepening 

under the ptotic eyelid showed flattening 

of superior cornea and more regular 

surface after ptosis surgery without 

change in corneal thickness with aid of 

Sirius system. 

     This study suggests that modifications 

in eyelid position induce pressure on the 

anterior corneal surface, modifying 

corneal surface and leading to topographic 

changes that may affect the quality of 

vision. 

CONCLUSION 

     The surgical correction of ptosis 

induces flattening of superior cornea as 

shown by significant decrease in AKF 

value postoperatively and restores corneal 

topography to a more regular state. An 

indicated ptosis surgery, is recommended 

to be done first prior to an intended 

cataract or refractive surgery to avoid 

refractive surprises. 
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التغيرات التي تحدث في تضاريس القرنية بعد جراحات تدلي  
 الجفن عن طريق قياس تصوير سطح القرنية

 ، إيهاب عبدالسميع الشيخ نور المصرىغني محمد، محمد أمين أ زكريا عبدال

 جامعةاألزهر  ،قسم طب وجراحة العيون, كلية الطب
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القرنيةةةس ولةةةن لس يةةةل ين كةةةس ال ةةةيل  نةةة  ةنأةةة  ولةةةن لس يةةةل    ةةةس ة  ةةة    خلفيةةةة البحةةة  

. كةةةةةنط  لةةةةةعل ال إةةةةةبر ي يأةةةةة  ةلةةةةةي  عيةةةةةرا   ب ب را يس.ال ةةةةة لي القةةةةةبص ال لةةةةةركس ل  يل

و نةةة ر  رجةةةم  ةةةسم وةةةل ال لةةةم.  لن ال إةةةبر كنفةةةل ةر كةةةن ر ي ةةةن ال إةةةل ال  ةةةب  ة  اللةةةإ ي 

 كنقلةةةم ةلةةةةي ك قةةةن  وف لا. لةةةةبكر  هةةة  كث القرنيةةةةس جةةةب   ةةةةم    ةةةن ا   ةةةة ط    ر ةةةة  

ل  كةةة  وةةةل ال  ا ةةة    ةةة  ير ةجني ةةةل ةلةةةي القةةة  ر ي ةةةن الفئةةةا ي ةةةن ةنتن  ةةة   القرنيةةةس. ين  ا

 رايةةةةس ال إةةةةل ال  ةةةةب  ي ةةةةن  هةةةة  كث القرنيةةةةس. ين يةةةة    لةةةةتي  ال إةةةةبر ةط  ال ةةةةي 

 . عيرا  ةنفل  كل  ي القرنيس

  أةةةة ه جةةةةسر ال  ا ةةةةس ةلةةةةي ط ا ةةةةس ال عيةةةةرا  ال ةةةةي  تةةةة    ةةةةي  الهةةةةد  مةةةةن البحةةةة  

 . ه  كث القرنيس      راي     لن ال إل ال  ب 

يةةةيل وةةةل النرلةةةي الةةةسكل ك ةةة نبر وةةةل  ةةة لي  50شةةةن   ال  ا ةةةل  المرضةةةي وطةةةرث البحةةة  

ال إل.  ةةةة   ةةةةةم ورا  ةةةةةل ال ةةةة  كن النرلةةةةةي ل تةةةةة م    ن كةةةةل    تةةةةة  ال يةةةةةبر   لف وةةةةةم 

 .ة   ي  ول ة رام ال ن يس 6 ال لبكر الطب ب ر    م ال رايل       

ل ةظأةةةةر  ن ةةةة  و ال تةةةةت   ةةةةبط  عيةةةةرا  اا  طملةةةةس ةيلةةةة  يس  ةةةةي النقطةةةة نتةةةةالب البحةةةة  

 ةةةي  ا  ثةةةر  تةةة    ي ةةةي  ةةةط  القرنيةةةس ا وةةة وي   ةةةم    ةةة  ين يةةةس ة ةةة   ة   ةةة م ال إةةةل 

يةةةيل لةةةم  لةةة م ةكةةةس ن ةةة  و اا  طملةةةس ةيلةةة  يس  ينةةة  ك   ةةة   لةةةن  القرنيةةةس  ا  ةةة  ن  يس  

 . ي   ال ن    اللطتي ل قرنيس   القبص ا نفل  كس ل قرنيس

س اا  طملةةةس ةيلةةة  يل  ةةةيل شةةة ص  ن  ةةة  وةةةل جةةةسر ال  ا ةةةس ةلةةةي   ةةةبط ي  ةةة اإلسةةةتنتا  

ال عيةةةةرا  العيةةةةر   ي يةةةةس ل  إةةةةل ال  ةةةةب   ال عيةةةةرا  الطب عرا يةةةةس ل قرنيةةةةس   ةةةة  ال رايةةةةس  

 جةةةسر الن ةةة  و  ن ةةة  ي ةةةي ةجنيةةةل  قةةة كم النئةةةب ص ل نرلةةةن  ةةة  رام ين يةةةل ة ةةة   ة   ةةة م 

 .ال إل ال  ب   ك  س  ن ا  إ ل

  لبكر  ط  القرنيس.   لي ال إل   ه  كث القرنيس  الكلمات الدالة 
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