
 الجوهىرٌت العربٍت السىرٌت

                                     وزارة التعلٍن العالً والبحث العلوً

 جاهعت دهشق

ٍّ  ت الطب البشريكلّ

   هستشفى الوىاساة الجاهعً

 قسن أهراض العٍن وجراحتها

حول انعصة انشثكية دراسة سماكة طثقة الأنياف انعصثية 
انثصرً ندى مرضي متلازمة انتوسف انكاذب

 بحث علوً أعد لنٍل شهادة الدراساث العلٍا فً أهراض العٍن وجراحتها

 دهشق-هستشفى الوىاساة الجاهعً -أعد فً قسن أهراض العٍن وجراحتها

 تاسم الجردً د.

 اندكتورالأستاذ 
  جرجس انداود 

 

م 3202ه /  4144



 

  - ب‌ -
 



 

  - ج‌ -
 

 

 



 

  - د‌ -
 



 

  - ه‌ -
 



 

  - و‌ -
 



 

  - س‌ -
 

 

 

 

 

 

 

 



 

  - ح‌ -
 

 

 

 

 

 

 

 



 

  - ط‌ -
 

 

 



 

- ‌ٌ -  
 



 

  - ك‌ -
 



 

  - ل‌ -
 



 

  - م‌ -
 



 

- - 1 - -  
 



 

- - 2 - -  
 



 

- - 3 - -  
 



 

- - 4 - -  
 



 

- - 5 - -  
 

 

 

 

 

 



 

- - 6 - -  
 

 

 

 

 

 

 

 

 

 



 

- - 7 - -  
 



 

- 8 -  
 



 

- 9 -  
 



 

- 10 -  
 



 

- 11 -  
 



 

- 12 -  
 



 

- 13 -  
 

 

 

 

 



 

- 14 -  
 

 

 

 

 

 



 

- 15 -  
 



 

- 16 -  
 



 

- 17 -  
 



 

- 18 -  
 

ß



 

- 19 -  
 



 

- 20 -  
 



 

- 21 -  
 



 

- 22 -  
 

α α



 

- 23 -  
 



 

- 24 -  
 



 

- 25 -  
 



 

- 26 -  
 



 

- 27 -  
 



 

- 28 -  
 



 

- 29 -  
 



 

- 30 -  
 



 

- 31 -  
 



 

- 32 -  
 



 

- 33 -  
 



 

- 34 -  
 



 

- 35 -  
 



 

- 36 -  
 



 

- 37 -  
 



 

- 38 -  
 



 

- 39 -  
 



 

- 40 -  
 



 

- 41 -  
 



 

- 42 -  
 



 

- 43 -  
 



 

- 44 -  
 



 

- 45 -  
 



 

- 46 -  
 



 

- 47 -  
 



 

- 48 -  
 



 

- 49 -  
 



 

- 50 -  
 



 

- 51 -  
 



 

- 52 -  
 



 

- 53 -  
 



 

- 54 -  
 



 

- 55 -  
 



 

- 56 -  
 



 

- 57 -  
 

ä



 

- 58 -  
 



 

- 59 -  
 



 

- 60 -  
 



 

- 61 -  
 



 

- 62 -  
 



 

- 63 -  
 



 

- 64 -  
 



 

- 65 -  
 



 

- 66 -  
 



 

- 67 -  
 



 

- 68 -  
 



 

- 69 -  
 



 

- 70 -  
 



 

- 71 -  
 

 

 



 

- 72 -  
 

 

 

 

 



 

- 73 -  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

- 74 -  
 

 

 

 

 

 

 

 



 

- 75 -  
 

 

 

 

 

 

 

 

 

 

 

 



 

- 76 -  
 

 

 

 ھ

≤

 



 

- 77 -  
 

 

 

     د

   و  ‌     ب



 

- 78 -  
 

 

 

16.5

17

17.5

18

18.5

19

19.5

20

20.5

21

   تى ف‌  ك  ب   ش  د

   ذ ىر

  لإن ث



 

- 79 -  
 

 

 



 

- 80 -  
 

 

 

0

5

10

15

20

25

  تى ف‌   ش  د

   ك  ب

   جهة‌  يمنً

   جهة‌  يسزي



 

- 81 -  
 

 

 



 

- 82 -  
 

 

 



 

- 83 -  
 

 

 



 

- 84 -  
 

 

 



 

- 85 -  
 

 

 



 

- 86 -  
 

 

 



 

- 87 -  
 

 

 



 

- 88 -  
 

 

 



 

- 89 -  
 

 

 



 

- 90 -  
 

 

 
 

 



 

- 91 -  
 

 

 
 

 



 

- 92 -  
 

 

 
 

 



 

- 93 -  
 



 

- 94 -  
 



 

- 95 -  
 



 

- 96 -  
 



 

- 97 -  
 



 

- 98 -  
 



 

- 99 -  
 



 

- 100 -  
 



 

- 101 -  
 



 

- 102 -  
 



 

- 103 -  
 

 

 

 

 

 



 

- 104 -  
 

1. Ritch R, Schlötzer-Schrehardt U. Exfoliation syndrome. Surv Ophthalmol 

2001;45:265–315. 

2. Lindberg JG. Clinical investigations on depigmentation of the pupillary 

border and translucency of the iris. Acta Ophthalmol 1989;67(suppl 

190):1–96. 

3. Vogt A. Ein neues Spaltlampenbild des Pupillengebiets: Hellblauer 

Pupillensaumfilz mit Häutchenbildung auf der Linsenvorderkapsel. Klein 

Monatsbl Augenheilkd 1925;75: 1–12. 

4. Naumann GOH, Schlötzer-Schrehardt U, Küchle M. Pseudoexfoliation 

syndrome for the comprehensive ophthalmologist: intraocular and 

systemic manifestations. Ophthalmology 1998; 105:951–968  

5. Prince AM, Ritch R. Clinical signs of the pseudoexfoliation syndrome. 

Ophthalmology 1986 Jun;93(6):803-807. 

6. Eltutar K, Acar F, Kayaarası Öztürker Z, Ünsal E, Özdoğan Erkul S. 

Structural Changes in Pseudoexfoliation Syndrome Evaluated with 

Spectral Domain Optical Coherence Tomography. Curr Eye Res. 

2016;41(4):513-520.  

7. Vergados A, Papaconstantinou D, Diagourtas A, Theodossiadis PG, 

Vergados I, Georgalas I. Correlation between optic nerve head parameters, 

RNFL, and CCT in patients with bilateral pseudoexfoliation using HRT-

III. Semin Ophthalmol. 2015;30(1):44-52.  

8. Cankaya AB, Beyazyildiz E. Scanning laser ophthalmoscopic parameters 

of eyes with exfoliation syndrome. Jpn J Ophthalmol. 2010;54(4):300-

304.  

9. Lim SH, Gu WM, Cha SC. Comparison of the retinal nerve fiber layer and 

ganglion cell complex thickness in Korean patients with unilateral 

exfoliation syndrome and healthy subjects. Eye (Lond). 2020;34(8):1419-

1425.  

10. Yüksel N, Altintaş O, Celik M, Ozkan B, Cağlar Y. Analysis of retinal 

nerve fiber layer thickness in patients with pseudoexfoliation syndrome 

using optical coherence tomography. Ophthalmologica. 2007;221(5):299-

304.  



 

- 105 -  
 

11. King GL and Suzuma K. Pigment-epithelium-derived factor—a key 

coordinator of retinal neuronal and vascular functions. N Engl J Med 342: 

349–351, 2000. 

12. Marmorstein AD, Finnemann SC, Bonilha VL, and RodriguezBoulan E. 

Morphogenesis of the retinal pigment epithelium: toward understanding 

retinal degenerative diseases. Ann NY Acad Sci 857: 1–12, 1998. 

13. Gibbs D, Kitamoto J, and Williams DS. Abnormal phagocytosis by retinal 

pigmented epithelium that lacks myosin VIIa, the Usher syndrome 1B 

protein. Proc Natl Acad Sci USA 100: 6481–6486,2003 

14. Reichenbach A and Pritz-Hohmeier S. Normal and disturbed early 

development of the eye Anlagen. Prog Retin Eye Res 14: 1–45, 1995. 

15. Strauss O. The retinal pigment epithelium in visual function. Physiol Rev. 

2005;85(3):845-881. doi:10.1152/physrev.00021.2004 

16. Gonzalez-Fernandez F, Van Niel E, Edmonds C, Beaver H, Nickerson JM, 

Garcia-Fernandez JM, Campohiaro PA, and Foster RG. Differential 

expression of interphotoreceptor retinoid binding protein, opsin, cellular 

retinaldehyde-binding protein, and basic fibroblastic growth factor. Exp 

Eye Res 56: 411–427, 1993. 

17. Glazer LC and Dryja TP. Understanding the etiology of Stargardt’s 

disease. Ophthalmol Clin North Am 15: 93–100, 2002. 

18. Martı´nez-Morales JR, Dolez V, Rodrigo I, Zaccarini R, Leconte L,  

ovolenta P, and Saule S. OTX2 activates the molecular network 

underlying retina pigment epithelium differentiation. J Biol Chem 278: 

21721–21731, 2003 

19. Jeffery G. The retinal pigment epithelium as a developmental regulator of 

the neural retina. Eye 12: 499–503, 1998 

20. Rizzolo LJ. Polarity and the development of the outer bloodretinal barrier. 

Histol Histopathol 12: 1057–1067, 1997. 

21. Gao H and Hollyfield JG. Aging of the human retina. Differential loss of 

neurons and retinal pigment epithelial cells. Invest Ophthalmol Vis Sci 33: 

1–17, 1992. 

22. Boulton M and Dayhaw-Barker P. The role of the retinal pigment 

epithelium: topographical variation and ageing changes. Eye 15: 384–389, 

2001. 

23. The Retinal Tunic. Archived 18 May 2007 at the Wayback 

Machine Virginia–Maryland Regional College of Veterinary Medicine 



 

- 106 -  
 

24. Delori FC, Goger DG, and Dorey CK. Age-related accumulation and 

spatial distribution of lipofuscin in RPE of normal subjects. Invest 

Ophthalmol Vis Sci 42: 1855–1866, 2001. 

25. Miceli MV, Liles MR, and Newsome DA. Evaluation of oxidative 

processes in human pigment epithelial cells associated with retinal outer 

segment phagocytosis. Exp Cell Res 214: 242–249, 1994 

26. Beatty S, Koh H, Phil M, Henson D, and Boulton M. The role of oxidative 

stress in the pathogenesis of age-related macular degeneration. Surv 

Ophthalmol 45: 115–134, 2000 

27. Kita M and Marmor MF. Effects on retinal adhesive force in vivo of 

metabolically active agents in the subretinal space. Invest Ophthalmol Vis  

ci 33: 1883–1887, 1992. 

28. Ban Y and Rizzolo LJ. Regulation of glucose transporters during 

development of the retinal pigment epithelium. Brain Res 121: 89–95, 

2000 

29. Baehr W, Wu SM, Bird AC, and Palczewski K. The retinoid cycle and 

retina disease. Vis Res 43: 2957–2958, 2003. 

30. Quadro L, Blaner WS, Salchow DJ, Vogel S, Piantedosi R, Gouras P, 

Freeman S, Cosma MP, Colantuoni V, and Gottesman ME. Impaired  

etinal function and vitamin A availability in 

mice lacking retinol-binding protein. EMBO J 18: 4633–4644, 1999 Bok 

D. The retinal pigment epithelium: a versatile partner in vision. J Cell Sci 

Suppl 17: 189–195, 1993 

31. Martin DM, Yee D, and Feldman EL. Gene expression of the insulin-like 

growth factors and their receptors in cultured human retinal pigment 

epithelial cells. Brain Res 12: 181–186, 1992. 

32. Pugh EN Jr. and Lamb TD, Phototransduction in Vertebrate Rods and 

Cones: Molecular Mechanisms of Amplification, Recovery and Light 

Adaptation, in Hanbook of Biological Physics, Stavenga DG, de Grip WJ, 

and Pugh EN Jr., Editors. 2000, Elsevier Science B. V.p. 183–255 

33. Baker SA and Kerov V, Photoreceptor inner and outer segments. Curr Top 

Membr, 2013. 72: p.231–65.   

34. Ding J-D, Salinas RY, and Arshavsky VY, Discs of mammalian rod 

photoreceptors form through the membrane evagination mechanism. The 

Journal of Cell Biology, 2015. 211(3): p. 495–502. 



 

- 107 -  
 

35. Van Hook MJ, Nawy S, and Thoreson WB, Voltage-and calcium-gated 

ion channels of neurons in the vertebrate retina. Progress in retinal and eye 

research, 2019. 72: p. 100760 

36. Morgan, J. L., Soto, F., Wong, R. O. & Kerschensteiner, D. Development 

of cell typespecific connectivity patterns of converging excitatory axons in 

the retina. Neuron 71,1014–1021 (2011). 

37. Wade NJ. Tartuferi's retina. Cortex. 2008;44(2):105-106.  

38. Euler T, Haverkamp S, Schubert T, Baden T. Retinal bipolar cells: 

elementary building blocks of vision. Nat Rev Neurosci. 2014;15(8):507-

519.  

39. Li, Y. N., Tsujimura, T., Kawamura, S. & Dowling, J. E. Bipolar cell-

photoreceptor connectivity in the zebrafish (Danio rerio) retina. J. Comp. 

Neurol. 520,3786–3802 (2012). 

40. Masland RH (2001) Neuronal diversity in the retina. Curr Opin Neurobiol 

11:431–436 

41. Dowling JE (2012) The retina: an approachible part of the brain. Revised 

edition. The Belknap press of Harvard University Press, Cambridge, 

England 

42. Palczewski K. Chemistry and biology of vision. J Biol Chem 

2012; 287: 1612-1619. 

43. Mannu GS. Retinal phototransduction. Neurosciences (Riyadh). 

2014;19(4):275-280. 

44. Greaney MJ, Hoffman DC, Garway-Heath DF, Nakla M,Coleman AL, 

Caprioli J. Comparison of optic nerve imagingmethods to distinguish 

normal eyes from those with glaucoma. Invest Ophthalmol Vis Sci 

2002;43:140–145. 

45. Huang D, Swanson EA, Lin CP, et al. Optical coherence 

tomography. Science 1991;254:1178–1181. 

46. Pal E, Givort G, Laroche A, Barale PO, Limon S, Ullern M.Macular 

imaging with optical coherence tomography. J FrOphtalmol 1998;21:484–

494. 

47. Jaffe GJ, Caprioli J. Optical coherence tomography to detect and manage 

retinal disease and glaucoma. Am J Ophthalmol. 2004;137(1):156-169 

48. Gloesmann M, Hermann B, Schubert C, Sattmann H,Ahnelt PK, Drexler 

W. Histologic correlation of pig retinaradial stratification with ultrahigh-

resolution optical coherence tomography. Invest Ophthalmol Vis 

Sci.2003;44:1696–1703. 



 

- 108 -  
 

49. Muscat S, Parks S, Kemp E, Keating D. Repeatability andreproducibility 

of macular thickness measurements with theHumphrey OCT system. 

Invest Ophthalmol Vis Sci 2002;43:490–495. 

50. Schuman JS, Hee MR, Arya AV, et al. Optical coherencetomography: a 

new tool for glaucoma diagnosis. Curr Opin Ophthalmol 1995;6:89–95. 

51. Garway-Heath DF, Greaney MJ, Caprioli J. Correction for the erroneous 

compensation of anterior segment birefringence with the scanning laser 

polarimeter for glaucoma diagnosis. Invest Ophthalmol Vis Sci 2002; 43: 

1465–74 

52. Bowd C, Zangwill LM, Weinreb RN. Association between scanning laser 

polarimetry measurements using variable corneal polarization 

compensation and visual field sensitivity in glaucomatous eyes. Arch 

Ophthalmol 2003; 121: 961–66.  

53. Choplin NT, Zhou Q, Knighton RW. Effect of individualized 

compensation for anterior segment birefringence on retinal nerve fiber 

layer assessment as determined by scanning laser polarimetry. 

Ophthalmology 2003; 110: 719–25.  

54. Medeiros FA, Zangwill LM, Bowd C, Bernd AS, Weinreb RN. Fourier 

analysis of scanning laser polarimetry measurements with variable corneal 

compensation in glaucoma. Invest Ophthalmol Vis Sci 2003; 44: 2606–12. 

 

55. Reus NJ, Lemij HG. The relationship between standard automated 

perimetry and GDx VCC measurements. Invest Ophthalmol Vis Sci 2004; 

45: 840–45. 

56. Da Pozzo S, Marchesan R, Ravalico G. Scanning laser polarimetry - a 

review. Clin Exp Ophthalmol. 2009;37(1):68-80.  

57. Colen TP, Lemij HG. Prevalence of split nerve fiber layer bundles in 

healthy eyes imaged with scanning laser polarimetry. Ophthalmology 

2001; 108: 151–6. 

58.  Kaliner E, Cohen MJ, Miron H, Kogan M, Blumenthal EZ. Retinal nerve 

fiber layer split bundles are trua anatomic variants. Ophthalmology 2007; 

114: 2259–64. 

59. Bagga H, Greenfield DS. Quantitative assessment of atypical 

birefringence images using scanning laser polarimetry with variable 

corneal compensation. Am J Ophthalmol 2005; 139: 437–46. 



 

- 109 -  
 

60.  Da Pozzo S, Marchesan R, Canziani T, Vattovani O, Ravalico G. 

Atypical pattern of retardation on GDxVCC and its effect on retinal nerve 

fiber layer evaluation in glaucomatous eyes. Eye 2006; 20: 769–75 

61. Alexandrescu C, Dascalu AM, Panca A, et al. Confocal scanning laser 

ophthalmoscopy in glaucoma diagnosis and management. J Med Life. 

2010;3(3):229-234. 

62. Bowd C, Zangwill LM, Medeiros FA, Hao J, Chan K, Lee TW, Sejnowski 

TJ, Goldbaum MH, Sample PA, Crowston JG, Weinreb RN: Confocal 

scanning laser ophthalmoscopy classifiers and stereophotograph 

evaluation for prediction of visual field abnormalities in glaucoma-suspect 

eyes. Invest Ophthalmol Vis Sci 2004;45:2255-2262. 

63. Tan JCH, Hitchings RA: Approach for identifying glaucomatous optic 

nerve progression by scanning laser tomography. Invest Ophthalmol Vis 

Sci 2003;44:2621-2626. 

64. Reddy, Swathi; Xing, Danli; Arthur, Stella N.; Harizman, Noga; Dorairaj, 

Syril; Ritch, Robert MD; Liebmann, Jeffrey M. MD HRT III Glaucoma 

Probability Score and Moorfields Regression Across the Glaucoma 

Spectrum, Journal of Glaucoma: June/July 2009 - Volume 18 - Issue 5 - 

pp 368-372. 

65. Kamal DS, Garway-Heath DF, Hitchings RA, Fitzke FW: Use of 

sequential Heidelberg retina tomograph images to identify changes at the 

optic disc in ocular hypertensive patients at risk of developing glaucoma. 

Br J Ophthalmol 2000;84:993-998 

66. Luciana M. Alencar, Cristopher Bowd, Robert N. Weinreb, , Pamela A 

Sample: Comparison of HRT III Glaucoma Probability Score and 

Subjective Stereophotograph Assessment for Prediction of Progression in 

Glaucoma, IOVS, May 2008, vol 49, no 5, pg1898- 1905. 

67. Kaplan P, Tatarkova Z, Sivonova MK, Racay P, Lehotsky J. 

Homocysteine and Mitochondria in Cardiovascular and Cerebrovascular 

Systems. Int J Mol Sci. 2020;21(20):7698. Published 2020 Oct 18.  

68. Puska P, Vasara K, Harju M, Setälä K. Corneal thickness and corneal 

endothelium in normotensive subjects with unilateral exfoliation 

syndrome. Graefes Arch Clin Exp Ophthalmol 2000 Aug;238(8):659-663. 

69. Schlötzer-Schrehardt U, Naumann GOH. A histopathologic study of 

zonular instability in pseudoexfoliation syndrome. Am J Ophthalmol 

1994;118:730–743 



 

- 110 -  
 

70. Schlötzer-Schrehardt U, Küchle M, Hofmann-Rummelt C, Kaiser A, 

Kirchner TH. Latent TGF-1 binding protein (LTBP-1): a new marker for 

intra- und extraocular PEX deposits. Klin Monatsbl Augenheilkd 

2000;216:412–419 

71. Schlötzer-Schrehardt U, Naumann GO. Ocular and systemic 

pseudoexfoliation syndrome. Am J Ophthalmol. 2006;141(5):921-937. 

doi:10.1016/j.ajo.2006.01.047 

72. Ringvold A. A preliminary report on the amino acid composition of the 

pseudo-exfoliation material (PE material). Exp Eye Res 1973;15:37–42. 

73. Zenkel M, Pöschl E, von der Mark K, et al. Differential gene expression in 

pseudoexfoliation syndrome. Invest Ophthalmol Vis Sci 2005;46:3742– 

752 

74. Gartaganis SP, Georgakopoulos CD, Exarchou AM, Mela EK, Lamari F, 

Karamanos NK. Increased aqueous humor basic fibroblast growth factor 

and hyaluronan levels in relation to the exfoliation syndrome and 

exfoliative glaucoma. Acta Ophthalmol Scand 2001;79:572–575. 

75. Hu D-N, Ritch R. Hepatocyte growth factor is increased in the aqueous 

humor of glaucomatous eyes. J Glaucoma 2001;10:152–157 

76. Ho SL, Dogar GF, Wang J, et al. Elevated aqueous humour tissue inhibitor 

of matrix metalloproteinase-1 and connective tissue growthfactor in 

pseudoexfoliation syndrome.Br J Ophthalmol 2005;89:169–173. 

77.  Gartaganis SP, Georgakopoulos CD, Mela EK, et al. Matrix 

metalloproteinases and their inhibitors in exfoliation syndrome. 

Ophthalmic Res 2002;34:165–171. 

78.  Schlötzer-Schrehardt U, Lommatzsch J, Küchle M, Konstas AGP, 

Naumann GOH. Matrix metalloproteinases and their inhibitors in aqueous 

humor of patients with pseudoexfoliation syndrome, pseudoexfoliation 

glaucoma, and primary open-angle glaucoma. Invest Ophthalmol Vis Sci 

2003;44:1117–1125. 

79. Koliakos GG, Konstas AGP, Schlötzer-Schrehardt U, et al. 8- 

soprostaglandin F2A and ascorbic acid concentration in the aqueous 

humour of patients with exfoliation syndrome Br J Ophthalmol 

2003;87:353–356. 

80. Schlötzer-Schrehardt U, Zenkel M, Küchle M, Sakai LY, Naumann GOH. 

Role of transforming growth factor-1 and its latent form binding protein in 

pseudoexfoliation syndrome. Exp Eye Res 2001;73:765–780. 



 

- 111 -  
 

81. Helbig H, Schlötzer-Schrehardt U, Noske W, Kellner U, Foerster MH, 

Naumann GOH. Anterior chamber hypoxia and iris vasculopathy in 

pseudoexfoliation syndrome. German J Ophthalmol 1994;3:148–153. 

82. Gillies WE, Brooks AMV. Central retinal vein occlusion in 

pseudoexfoliation of the lens capsule. Clin Exp Ophthalmol 2002;30:176– 

78 

83. Akarsu C, U¨ nal B. Cerebral haemodynamics in patients with 

pseudoexfoliation glaucoma. Eye 2005;19:1297–300. 

84. Koliakos GG, Konstas AGP, Schlötzer-Schrehardt U, et al. Endothelin-1 

concentration is increased in the aqueous humour of patients with 

exfoliation syndrome. Br J Ophthalmol 2004;88:523–527. 

85. Kotikoski H, Moilanen E, Vapaatalo H, Aine E. Biochemical markers of 

the L-arginine-nitric oxide pathway in the aqueous humour in glaucoma 

patients. Acta Ophthalmol Scand 2002;80:191–195. 

86. Bleich S, Roedl J, von Ahsen N, et al. Elevated homocysteine levels in 

aqueous humor of patients with pseudoexfoliation glaucoma. Am J 

Ophthalmol 2004;138:162–164. 

87. Puska PM. Unilateral exfoliation syndrome: conversion to bilateral 

exfoliation and to glaucoma—a prospective 10- year follow-up study. J 

Glaucoma 2002;11:517–524. 

88. Tarkkanen A, Kivelä T. Cumulative incidence of converting from 

clinically unilateral to bilateral exfoliation syndrome. J Glaucoma 

2004;13:181–184. 

89. Kivelä T, Hietanen J, Uusitalo M. Autopsy analysis of clinically unilateral 

exfoliation syndrome. Invest Ophthalmol Vis Sci 1997;38:2008–2015 

90. Hammer TH, Schlötzer-Schrehardt U, Naumann GOH. Unilateral or 

asymmetric pseudoexfoliation syndrome? An ultrastructural study. Arch 

Ophthalmol 2001;119:1023–1031. 

91. Ringvold A. Epidemiology of the pseudoexfoliation syndrome. Acta 

Ophthalmol Scand 1999;77:371–375. 

92. Forsius H, Forsman E, Fellman J, Eriksson AW. Exfoliation syndrome: 

frequency, gender distribution and association with climatically induced 

alterations of the cornea and conjunctiva. Acta Ophthalmol Scan 

2002;80:478–484. 

93. Damji KF, Bains HS, Stefansson E, et al. Is pseudoexfoliation syndrome 

inherited? A review of genetic and nongenetic factors and a new 

observation. Ophthalmic Genetics 1998;19:175–185. 



 

- 112 -  
 

94. Orr AC, Robitaille JM, Price PA, et al. Exfoliation syndrome: clinical and 

genetic features. Ophthalmic Genet 2001;22:171–185. 

95. Karaca I, Yilmaz SG, Palamar M, et al. Evaluation of CNTNAP2 gene 

rs2107856 polymorphism in Turkish population with pseudoexfoliation 

syndrome. Int Ophthalmol. 2019;39(1):167-173.  

96. Hardie JG, Mercieca F, Fenech T, Cuschieri A. Familial pseudoexfoliation 

in Gozo. Eye 2005;19:1280–1285. 

97. Kozobolis VP, Detorakis ET, Sourvinos G, Pallikaris IG, Spandidos DA. 

Loss of heterozygosity in pseudoexfoliation syndrome. Invest Ophthalmol 

Vis Sci 1999;40:1255–1260. 

98. Zalewska R, Pepinski W, Smolenska-Janica D, et al. Loss of 

heterozygosity in patients with pseudoexfoliation syndrome. Mol Vis 

2003;9:257–261. 

99. Küchle M, Naumann GOH. Occurrence of pseudoexfoliation following 

penetrating keratoplasty for keratoconus. Br J Ophthalmol 1992;76:98–

100. 

100. Naumann GOH, Schlötzer-Schrehardt U. Keratopathy in 

pseudoexfoliation syndrome as a cause of corneal endothelial 

decompensation: a clinicopathologic study. Ophthalmology 

2000;107:1111–1124. 

101. Asano N, Schlötzer-Schrehardt U, Naumann GOH. A 

histopathologic study of iris changes in pseudoexfoliation syndrome. 

Ophthalmology 1995;102:1279–1290. 

102. Ariga M, Nivean M, Utkarsha P. Pseudoexfoliation Syndrome. J 

Current Glau Prac 2013;7(3): 118-120. 

103. Cursiefen C, Händel A, Schönherr U, Naumann GOH. 

Pseudoexfoliation syndrome in patients with branch and central retinal 

vein thrombosis. Klin Monatsbl Augenheilkd 1997;211:17–21. 

104. Bialasiewicz AA, Wali U, Shenoy R, Al-Saeidi R. Patients with 

secondary open-angle glaucoma in pseudoexfoliation (PEX) syndrome 

among a population with high prevalence of PEX: clinical findings and 

morphological and surgical characteristics. Ophthalmologe 

2005;102:1064–1068. 

105. Küchle M, Nguyen N, Hannappel E. The blood-aqueous barrier in 

eyes with pseudoexfoliation syndrome. Ophthalmic Res 1995;27(suppl 

1):136–142. 



 

- 113 -  
 

106.  Nguyen NX, Küchle M, Martus P, Naumann GOH. Quantification 

of blood-aqueous barrier breakdown after trabeculectomy: 

pseudoexfoliation versus primary open-angle glaucoma. J Glaucoma 

1999;8:18–23. 

107. Schumacher S, Nguyen NX, Küchle M, Naumann GOH. 

Quantification of aqueous flare after phacoemulsification with intraocular 

lens implantation in eyes with pseudoexfoliation syndrome. Arch 

Ophthalmol 1999;117:733–735 

108. Ritch R. Exfoliation syndrome and occludable angles. Trans Am 

Ophthalmol Soc 1994;92:845–944. 

109.  Von der Lippe I, Küchle M, Naumann GOH. Pseudoexfoliation 

syndrome as a risk factor for acute ciliary block angle closure glaucoma. 

Acta Ophthalmol 1993;71:277–279 

110. Schlötzer-Schrehardt U, Naumann GOH. Trabecular meshwork in 

pseudoexfoliation syndrome with and without openangle glaucoma: a 

morphometric, ultrastructural study. Invest Ophthalmol Vis Sci 

1995;36:1750–1764. 

111.  Gottanka J, Flügel-Koch C, Martus P. Correlation of 

pseudoexfoliative material and optic nerve damage in pseudoexfoliation 

syndrome. Invest Ophthalmol Vis Sci 1997;38:2435–2446. 

112.  Cobb CJ, Blanco G, Spaeth GL. Exfoliation syndrome angle 

characteristics: a lack of correlation with amount of  disc damage. Br J 

Ophthalmol 2004;88:1002–1003. 

113.  Yüksel N, Karabas VL, Arslan A, Demirci A, Caglar Y. Ocular 

hemodynamics in pseudoexfoliation syndrome and pseudoexfoliation 

glaucoma. Ophthalmology 2001;108:1043– 1049. 

114.  Harju M, Vesti E. Blood flow of the optic nerve head and 

peripapillary retina in exfoliation syndrome with unilateral glaucoma or 

ocular hypertension. Graefes Arch Clin Exp Ophthalmol 2001;239:271–

277. 

115.  Ocakoglu O, Koyluoglu N, Kayiran A, Tamcelik N, Ozkan S. 

Microvascular blood flow of the optic nerve head and peripapillary retina 

in unilateral exfoliation syndrome. Acta Ophthalmol Scand 2004;82:49–

53. 

116. Netland PA, Ye H, Streeten BW, Hernandez MR. Elastosis of the 

lamina cribrosa in pseudoexfoliation syndrome with glaucoma. 

Ophthalmology 1995;102:878–886. 



 

- 114 -  
 

117.  Puska P, Vesti E, Tomita G, Ishida K, Raitta C. Optic disc changes 

in normotensive persons with unilateral exfoliation syndrome: a 3-year 

follow-up study. Graefes Arch Clin Exp Ophthalmol 1999;237:457–462. 

118. Streeten BW, Li Z-Y, Wallace RN, Eagle RC, Keshgegian 

AA. Pseudoexfoliative fibrillopathy in visceral organs of a patient with 

pseudoexfoliation syndrome. Arch Ophthalmol 1992;110:1757–1762. 

119. Repo LP, Teräsvirta ME, Koivisto KJ. Generalized transluminance 

of the iris and the frequency of the pseudoexfoliation syndrome in the eyes 

of transient ischemic attack  patients. Ophthalmology 1993;100:352–355. 

120. Mitchell P, Wang JJ, Smith W. Association of pseudoexfoliation 

syndrome with increased vascular risk. Am J Ophthalmol 1997;124:685–

687. 

121.  Schumacher S, Schlötzer-Schrehardt U, Martus P, Lang W,  

Naumann GOH. Pseudoexfoliation syndrome and aneurysms of the 

abdominal aorta. Lancet 2001;357:359–360. 

122.  Bojic L, Ermacora R, Polic S, et al. Pseudoexfoliation 

syndrome and asymptomatic myocardial dysfunction. 

Graefes Arch Clin Exp Ophthalmol 2005;243:446–449. 

123.  Linner E, Popovic V, Gottfries C-G, Jonsson M, Sjögren M, Wallin 

A. The exfoliation syndrome in cognitive impairment of cerebrovascular 

or Alzheimer’s type. Acta Ophthalmol Scand 2001;79:283–285. 

124.  Cahill M, Early A, Stack S, Blayney AW, Eustace P. 

Pseudoexfoliation and sensorineural hearing loss. Eye 2002; 16:261–266. 

125. Ritland JS, Egge K, Lydersen S, Juul R, Semb SO. Exfoliative 

glaucoma and primary open-angle glaucoma: associations with death 

causes and comorbidity. Acta Ophthalmol Scand 2004;82:401–404. 

126.  Allingham RR, Loftsdottir M, Gottfredsdottir MS, et al. 

Pseudoexfoliation syndrome in Icelandic families. Br J Ophthalmol 

2001;85:702–707 

127. Bleich S, Jünemann A, von Ahsen N, et al. Homocysteine and risk 

of open-angle glaucoma. J Neural Transm 2002; 109:499–1504. 

128.  Leibovitch I, Kurtz S, Shemesh G, et al. Hyperhomocysteinemia in 

pseudoexfoliation glaucoma. J Glaucoma 2003; 12:36–39. 

129.  Vessani RM, Ritch R, Liebmann J, Jofe M. Plasma homocysteine is 

elevated in patients with exfoliation syndrome. Am J Ophthalmol 

2003;136:41–46. 



 

- 115 -  
 

130.  Puustjärvi T, Blomster H, Kontkanen M, Punnonen K, 

Teräsvirta M. Plasma and aqueous humour levels of homocysteine in 

exfoliation syndrome. Graefes Arch Clin Exp Ophthalmol 2004;242:749–

754. 

131.  Altintas Ö, Maral H, Yüksel N, Karabas VL, Dillioglugil MÖ, 

Caglar Y. Homocysteine and nitric oxide levels in plasma of patients with 

pseudoexfoliation syndrome, pseudoexfoliation glaucoma, and primary 

open-angle glaucoma. Graefes Arch Clin Exp Ophthalmol 2005;243:677–

683. 

132.  Jünemann AG, von Ahsen N, Reulbach U, et al. C677T variant in 

the methylentetrahydrofolate reductase gene is a genetic risk factor for 

primary open-angle glaucoma. Am J Ophthalmol 2005;139:721–723. 

133. Konstas AGP, Koliakos GG, Liakos P, et al. Latanoprost therapy 

reduces the levels of TGF beta 1 and gelatinases in the aqueous humor of 

patients with exfoliative glaucoma. Exp Eye Res 2005;82:319–322 

134. Schlötzer-Schrehardt U, Zenkel M, Decking U, et al. Selective 

upregulation of the A3 adenosine receptor in eyes with pseudoexfoliation 

syndrome and glaucoma. Invest Ophthalmol Vis Sci 2005;46:2023–2034 

135. Wollstein G, Schuman JS, Price LL, Aydin A, Beaton SA, Stark 

PC, et al. Optical coherence tomography (OCT) macular and peripapillary 

retinal nerve fiver layer measurements and automated visual fields. Am J 

Ophthalmol 2004;138:218–225. 

136. Konstas AGP. Glaucoma in eyes with exfoliation syndrome. 3rd 

International Glaucoma Synposium. Prague, Czech Republic; 2001 March 

21–25. Book of abstracts, p5. 

137. Lusky M, Bosem ME, Weinreb RN. Reproducibility of optic nerve 

head topography with a new laser tomographic scanning device. 

Ophthalmology 1994;101:1044–1049. 

138. Puska P. Unilateral exfoliation syndrome: conversion to bilateral  

exfoliation and to glaucoma: a prospective 10-year follow-up study. J 

Glaucoma 2002;11:517–524. 

139. Hammer T, Schlötzer-Schrehardt U, Naumann GOH. Unilateral or 

asymmetric pseudoexfoliation syndrome? An ultrastructural study. Arch 

Ophthalmol 2001;119:1023–1031. 

140. Davanger M, Ringvold A, Blika S. Pseudo-exfoliation, IOP, and 

glaucoma. Acta Ophthalmol (Copenh) 1991;69:569–573. 



 

- 116 -  
 

141. Yarangümeli A, Davutluoglu B, Köz OG, Elhan AH, Yaylaci M, 

Kural G. Glaucomatous damage in normotensive fellow eyes of patients 

with unilateral hypertensive pseudoexfoliation glaucoma: normotensive 

pseudoexfoliation glaucoma?Ophthalmology 2006;34:15–19. 

142. Yuksel N, Karabas L, Arslan A, Demirci A, Caglar Y. Ocular 

hemodynamics in pseudoexfoliation syndrome and pseudoexfoliation 

glaucoma. Ophthalmology 2001;108:1043–1049. 

143. Ocakoglu O, Koyluoglu N, Kayiran A, Tamcelik N, Ozkan S. 

Microvascular blood fl ow of the optic nerve head and peripapillary retina 

in unilateral exfoliation syndrome. Acta Ophthalmol Scand 2004;82:49–

53. 

144. Martinez A, Sanchez M. Retrobulbar hemodynamic parameters in 

pseudoexfoliation syndrome and pseudoexfoliative glaucoma. Graefes 

Arch Clin Exp Ophthalmol 2008;246:1341–1349. 

145. Netland PA, Ye H, Streeten BW, Hernandez MR. Elastosis of the 

lamina cribrosa in pseudoexfoliation syndrome with glaucoma. 

Ophthalmology 1995;102:878–886. 

146. Tomita G, Puska P, Raitta C. Interocular differences in optic disc 

confi guration in the unilateral exfoliation syndrome. Acta Ophthalmol 

(Copenh) 1994;72:162–166. 

147. Linner E, Schwartz B, Araujo D. Optic disc pallor and visual field 

defect in exfoliative and non-exfoliative, untreated ocular hypertension. 

Int Ophthalmol 1989;13:21–24. 

148. Jonas JB, Papastathopoulos KI. Optic disc appearance in 

pseudoexfoliation syndrome. Am J Ophthalmol 1997;123:174–18022.  

149. Tuulonen A. Airaksinen PJ. Optic disc size in exfoliative, primary 

open angle and low-tension glaucoma. Arch Ophthalmol 1992;110:211–

213.  

150. Puska P, Raitta C. Exfoliation syndrome as a risk factor for optic 

disc changes in non glaucomatous eyes. Graefes Arch Clin Exp 

Ophthalmol 1992;230:501–504. 

151. Puska P, Harju M. Optic nerve head topography in 

nonglaucomatous, normotensive patients with unilateral exfoliation 

syndrome Graefes Arch Clin Exp Ophthalmol 2009;247:1111–1117. 

152. Puska P, Harju M, Liebkind R. Peripapillary atrophy in the 

unilateral exfoliation syndrome. Graefes Arch Clin Exp Ophthalmol 

2004;242:301–305. 



 

- 117 -  
 

153. Arnarsson A, Damji KF, Sverrisson T, Sasaki H, Jonasson F. 

Pseudoexfoliation in the Reykjavik Eye Study: prevalence and related 

ophthalmological variables. Acta Ophthalmol Scand 2007;85: 822–827. 

154. Puska P, Vesti E, Tomita G, Ishida K, Raitta C. Optic disc changes 

in normotensive persons with unilateral exfoliation syndrome: a 3-year 

follow-up study. Graefes Arch Clin Exp Ophthalmol 1999;237:457–462. 

155. Mohammadi K, Bowd C, Weinreb RN, Medeiros FA, Sample PA, 

Zangwill LM. Retinal nerve fi ber layer thickness measurements with 

scanning laser polarimetry predict glaucomatous visual field loss. Am J 

Ophthalmol 2004;138:592–601. 

156. Gumus K, Bozkurt B, Sonmez B, Irkec M, Orhan M, Saracbasi O. 

Diurnal variation of intraocular pressure and its correlation with retinal 

nerve fi ber analysis in Turkish patients with exfoliation syndrome. 

Graefes Arch Clin Exp Ophthalmol 2006;244:170–176. 

 

 



 

- 118 -  
 



 

- 119 -  
 

                                                                    Syrian Arab Republicالجوهىرٌت العربٍت السىرٌت

     Damascus University                                                                             جاهعـــت دهشـــــق  

 ٍّ  Faculty of Medicine                                                                            ـــت الطب البشـــريكلّ

         

‌



 

- 120 -  
 

 

 

 

 

 

 

 

 

 

 



 

- 121 -  
 

- 

- 



 

- 122 -  
 

-Abstract- 

Background: The relationship between Retinal Nerve Fiber Layer and 

Pseudoexfoliation Syndrome remains controversial in current studies. 

Aim: The research aims to discover the changes in the Retinal Nerve Fiber 

Layer thickness and Optic Papillary parameters in Pseudoexfoliation Syndrome 

Materials and methods: A cross-sectional study that included 80 eyes of 80 

patients, ages 50-75 years,  who attended ophthalmological clinics at Al-

Mowasat University Hospital in Damascus during the period from Mars 2022 

until January 2023, where a comprehensive eye examination was performed, 

then Optical Coherence Tomography was performed,  then data were collected 

and analyzed statistically. 

Results: Total Retinal Nerve Fiber Layer thickness in control group was 

(287±13.2) micron and in PEX group (230±14.4) micron. Retinal Nerve Fiber 

Layer thickness peaked in the inferior quadrant, and in control group was 

(118.3±13.5) micron and in PEX group (112.2 ±14.1) micron. 
Conclusion: We found a significant decrease in Retinal Nerve Fiber Layer 

total, inferior, nasal and temporal thickness in Pseudoexfoliation 

Syndrome comparing to control group. No significant Difference was 

found in Optic Papillary parameters in Pseudoexfoliation Syndrome 

comparing to control group.   

Keywords:  Retinal Nerve Fiber Layer Thickness, Optic Papillary Parameters, 

Pseudoexfoliation Syndrome.
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